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51 Bo bbb, Ol 6 rEMTRDLF VR
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WIT19674ET, 1966 4F & 1965 AR ITE RS, LT
19634¢, 19684EMIETH Bo = D LFEHI L ZDED
BERER L OBEFREY LS R LD TI o, b
AN RGEE EBERNS L, BEWERRDIT

REDTAH L DT Do HHEALIBSEITAE 6 7 FD
FTHRS BE <, 5K 1007 7 B3 E i
LHLTW3, IRBDT EnD, »ORERIED
BIRL B Y, KEIZ YA N AN T2k THS
5L ERMEENG, 2O X EEFRHICE T,
L7 2 0 HINH T HikR AR SR T 5
ZliE, BT A v ADRAYBINCETRC AT
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£4 ERBLHTBEHT ROBEMAH [HHFRERE (196245 =
JaGArfo1
s A H <10 10 20 40 80 160 | 320 | 640 | 1280 |=2560 g (%1%: 1%3
%
8. 20,21 16 1 1 2 4 | 48 72 77.7
8. 27,28,29 7 1 20 36 64 89. 1
9. 4,5 1 3 20 32 56 100
9. 28,29 6 1 5 18 33 63 89.5
10. 8,9 2 8 32 29 71 100
10. 26,30 3 8 16 26 8 61 100
11. 20,27 8 1 8 25 29 1 72 88.9
11. 26,21 4 2 10 18 10 2 46 91.3
12. 7 1 5 7 10 23 100
12, 13,14 6 5 7 16 21 9 64 90.6
i i
B om B H o ot v
<10 10 20 40 80 160 | 320 | 640 | 1280 |=2560 B (;;f%lo)
%
8. 20,21 18 1 4 8 9 | 32 72 75.0
8. 27,28,29 | 7 1 14 24 18 64 89.1
9. 4,5 7 24 18 7 56 100
9. 28,29 7 7 16 27 6 63 88.9
10. 8,9 2 5 38 28 3 71 97.2
10. 26,30 7 11 30 10 3 61 88.5
11. 20,21 10 7 43 12 72 86. 1
1. 26,27 4 10 28 4 46 91.3
12, 7 4 9 7 3 23 100
12, 13,14 14 13 23 11 3 64 78.2
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*5 HEERERLCKITDEET2oBEMAH I FHERERR (19634) ZELY
B JaGATr§o01
B m B H ] _ T
= 7 -
<10 10 l 20 f 40 I 80 ] 160 I 320 | 640 |1280 l;zseol 2} 0
%
1. 8,9 12 12 8 9 15 8 64 81.3
2. 16,19,20,21] 4 | 36 34 21 10 106 96.3
3. 5,6 31 10 14 18 6 4 83 62.8
3, 12,18 10 8 13 3 4 39 74.7
3. 29,30 28 3 1 1 2 35 20.0
4. 6,10 30 7 6 11 3 58 48.3
5.6,7,89| 56 12 7 2 82 31.7
6. 10,11 82 18 7 1 1 112 28.0
7. 1,3,4 63 17 10 1 97 35.0
8. 1 36 5 1 42 14. 4
8. 20,21 42 1 44 4.5
9. 12,13 1 5 23 26 55 98.2
9. 16,17 2 1 2 7 38 60 110 91.8
10. 22,23 3 1 3 10 37 44 98 9. 7
11. 11,14 2 3 3 20 22 10 60 96.7
11. 16,18 5 4 3 24 40 16 92 94.6
12. 14,17 6 6 11 23 38 11 95 93.7
. i il
B m A B , T
<10‘ 10 l 20 ] 40 ‘ 80 ‘ 160 l 320 | 640 | 1280 2560, 3 0 |
%
1. 8,9 28 12 15 8 1 64 56.3
2. 16,19,20,211 53 | 23 19 11 106 50,0
3.5,6 49 11 14 8 1 83 41.0
3. 12,18 25 9 5 39 36.0
3. 29,30 31 1 2 35 12.3
4. 6,10 38 13 4 2 1 58 34.5
5.6,7,8,9| 62 13 82 24.4
6. 10,11 % 10 4 112 14.5
7. 1,34 58 16 11 11 1 97 10.2
8. 1 31 9 2 42 26.2
8. 20,21 43 1 44 2.2
9, 12,13 1 9 25 18 2 55 98.2
9. 16,17 4 16 57 30 3 110 96. 4
10. 22,23 4 6 22 49 16 1 98 96.0
11. 11,14 7 7 39 5 60 98.3
11. 16,18 9 19 42 19 1 92 90,2
12. 14,17 12 | 32 44 7 95 87.4
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<1o, 10 ’ 20 | 40 ! 80 i 160 } 320 | 640 | 1280 |=2560]  Ef W5 e
(=1:10)
%
1. 29 19 12 5 12 5 5 58 67.2
2. 13 6 17 6 16 14 12 71 91.5
3. 25,26 64 | 16 15 9 8 23 135 52.6
4. 28,30 5 13 | 30 29 5 5 87 94.2
5.14,15,16 | 63 | 26 18 4 111 43.3
6. 30 33 9 3 1 51 25.5
7. 1,2,4 | 107 11 5 1 124 13.7
7. 13 101 2 1 2 106 1.6

7. 30 1 2 4 15 22 100
8. 3,4 22 9 6 8 10 47 102 78.4
8. 10,11 1 2 3 10 17 22 60 93.3

8. 19,20 2 1 4 17 28 54 107 98. 1

8. 27 2 ) 10 20 100

9 2 5 25 25 56 100
10. 15,16 1 4 5 14 37 12 73 98.6
11. 14,16 23 13 21 23 11 100 77.0
.11, 28,30 9 16 22 13 67 86.6
[12. 9,10 6 10 25 40 25 2 108 94,4

L sl K]

‘AR — = B B % R
: <10 1 10 ‘ .20 ’ 40 [ 80 [ 160 | 320 < 640 ‘1280 [42560‘ 2 BN
: ' %
1. 29 31 19 4 4 58 6.5
2. 13 26 10 18 12 5 71 63.4
© 3. 25,26 86 | 12 | 18 15 4 135 36.3
4. 28,30 10 10 | 17 20 23 7 87 88.5
5.14,15,16 | 57 26 | 19 9 111 48.6
6. 30 36 7 6 2 51 29.3
7. 1,24 |106 | 10 124 14.5
7. 13 101 2 1 106 4.6

7. 30 2 5 5 6 22 100
. 8. 3,4 31 5 17 20 25 4 102 69.6
| 8. 10,11 1 8 18 | 20 10 60 93.3
8. 19,20 2 12 34 34 21 107 98. 1

8. 27 ; 7 12 1 20 100

9. 2 f 3 20 29 4 56 100
10. 15,16 5 9 19 35 5 73 93.2
11. 14,16 23 10 i 28 26 11 2 100 77.0

1. 28,30 10 | 12 | 18 22 4 1 67 85.1
12. 9,10 16 | 23 43 19 108 85.2
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A JaGArjo1
¥ m H 5 =
y ~ = e i
<1o[ 10 ‘ 20 i 40 ( 80 1 160 l 320 { 640 f 1280 1:2560‘ = ‘ EE
0,
1. 25,26 45 6 15 26 10 3 105 57.17°
2. 16 29 19 4 6 9 67 56.7
3. 16 39 13 9 6 7 76 48.7
4, 17 61 9 8 7 1 4 90 32.2
5. 10 71 1 2 1 1 76 6.6
6. 7 75 2 1 1 79 5.1
6. 14 61 3 4 2 1 71 14,1
6. 21 72 1 1 74 2.7
6. 28 69 1 3 1 74 6.7
7. S 67 1 1 69 2.9
7. 12 80 80 0
7. 19 67 2 1 70 4.3
7. 26 78 1 79 1.3
8. 2 73 1 . 74 1.4
8. 9 61 2 1 66 7.6
8. 16 43 2 2 4 3 7 3 3 1 1 71 39. 4
8. 23 31 4 4 1 1 2 2 7 32 82 62.1
8. 30 16 1 2 1 11 18 33 80 80.0
9. 6 19 1 1 3 68 92 79.5
9. 13 6 1 1 2 9 72 91 93.5
9. 20 8 1 13 25 49 96 91.7
9. 27 3 3 2 8 23 26 54 119 97.5
10. 9 1 1 1 1 2 9 13 13 32 73 98.6
10. 15 10 1 1 4 5 7 15 8 19 70 85.7
11. 12 7 1 1 2 2 2 6 16 25 40 102 93. 1
12. 13 11 1 6 9 12 11 23 13 34 124 9l.1
B o A H i .
~ =1 Fg ik =R
<1o] 10 ’ 20 ] 40 ] 80 1 160 ’ 320 ] 640 ] 1280 |=2560| = 250
0,
1. 25,26 49 11 22 20 2 1 105 53.3/0
2. 16 44 7 3 12 1 67 34.3
3. 16 55 5 9 6 1 76 27.6
4. 17 70 4 3 3 1 90 22.2
5. 10 72 1 1 1 1 76 5.3
6. 7 75 1 1 1 1 79 5.1
6. 14 61 1 2 1 4 2 71 14,1
6. 21 73 1 74 1.4
6. 28 69 2 1 2 74 6.8
7. 5 68 1 69 1.4
7. 12 80 80 0
7. 19 68 1 1 70 2.9
7. 26 78 1 79 1.3
8. 2 73 1 74 1.4
8. 9 63 3 66 4.5
8. 16 43 4 5 7 3 4 71 39. 4
8. 23 27 4 3 1 2 1 2 7 13 22 82 67.1
8. 30 16 1 2 6 11 14 29 80 80.0
9. 6 19 1 2 1 8 14 47 92 79.3
9. 13 5 2 1 1 5 12 32 15 18 91 94.5
9. 20 8 1 I 21 29 23 10 3 96 91.7
9 27 3 1 2 4 11 28 35 17 18 119 97.5
10. 9 1 2 2 4 12 17 14 11 10 73 . 98.6
10. 15 10 1 4 5 11 11 | 8 9 11 70 85.7
11. 12 8 3 2 4 6 5 25 | 25 13 11 102 92.2
12. 13 16 7 7 14 20 18 16 | 15 8 3 124 87.1
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- JaGArgol
o A T BEE
<10} 10 ! 20 l 40 ' 80 l 160 } 320 , 640 ‘ 1280 1_2.25601 B 1 (31 S 10)
%
1. 17 49 9 7 13 12 8 15 11 11 16 151 67.5
2. 10 49 7 18 7 8 5 16 11 3 4 128 61.7
3. 12 42 2 3 3 3 4 4 2 1 3 67 37.4
4, 7 67 8 4 3 5 5 2 2 2 3 101 33.8
5. 17 67 1 4 1 1 1 2 2 79 15.2
6. 7 55 1 1 2 2 3 64 14. 1
6. 14 56 1 57 1.8
6. 20 63 1 1 1 66 4,7
6. 28 37 1 1 3 1 2 45 17.8
7. 4 61 1 62 1.6
7. 11 72 1 2 1 1 2 79 8.9
7. 18 86 86 0
7. 25,26 125 3 2 3 1 4 2 140 10. 7
8. 1,2 110 1 2 1 114 3.5
8. 8,9 110 1 1 1 1 1 1 116 5.2
8. 15 98 1 2 3 4 22 130 24.6
8. 22 9 1 1 2 1 3 2 5 4 |. 65 93 90. 4
8. 29 1 1 93 95 100
9. 5 21 1 2 3 2 2 3 72 106 80. 2
9. 12 1 2 7 | 104 114 100
10. 11 3 6 19 32 50 114 98.2
11. 7 3 1 1 5 7 20 12 25 79 93.7
12. 5 5 3 3 1 3 7 10 27 59 100
Hh ]
<10 | 10 20 40 80 i 160 l 320 ‘ 640 | 1280 |=22560 Hi (2’1 S 10)
%
1. 17 67 8 14 12 13 8 15 10 4 151 55.6
2. 10 62 17 7 8 11 13 4 2 4 128 51.6
3. 12 56 2 4 1 2 2 67 16. 4
4, 7 79 2 3 2 6 3 3 1 2 101 21.8
5. 17 68 1 3 2 1 1 1 2 79 13.9
6. 7 56 3 2 1 2 64 12.5
6. 14 56 1 57 1.8
6. 20 64 1 1 66 3.0
6. 28 38 1 3 3 45 15.6
7. 4 62 62 0
7. 11 75 1 1 2 79 5.1
7. 18 86 86 0
7. 25,26 129 3 2 3 2 1 140 7.2
8. 1,2 111 2 1 114 2.6
8. 8,9 111 1 1 2 9 116 4,3
8. 15 98 2 1 2 7 7 10 3 130 24,6
8. 22 12 1 1 3 3 6 9 28 21 9 93 87.3
8. 29 1 1 2 3 88 95 100
9. 5 23 1 2 3 1 7 14 20 25 10 106 78.3
9. 12 1 2 1 15 31 24 40 114 100
10. 11 2 3 2 11 21 32 29 9 5 114 98.2
11. 7 8 1 3 4 11 22 11 18 1 79 89.9
12. 5 8 3 2 1 8 8 7 15 5 2 59 86. 4




£9 ERMICHTDEHT RO BRMAH THERERR (19674) ZEES

JaGArgo1
BmA R - —
= %5 # ¥ | 2ME-S
10] 0}20]40 O‘IO‘ 640 | 1280 |=2560| E} %
< 1 8 6 320 4 80 [=2560| (212 10) Wptkig A=
[74 7
70 0
1. 16 18 8 7 4 2 2 7 1 3 52 65.5
2. 6 25 2 4 5 1 7 4 7 4 11 70 64.2
3. 13 29 4 3 3 5 3 10 3 9 69 57.9
4. 25 47 1 1 1 1 1 1 3 56 16.1
5. 9 47 1 1 2 1 1 1 54 12.9
6. 5 64 1 4 2 1 2 1 2 77 16.9 0
6. 12 34 2 1 1 7 95 11,2 0
6. 19 45 1 1 3 1 51 11.7 16.6
6. 26 63 1 2 66 4.5 0
7. 3 54 1 1 2 58 6.8 0
7. 10 58 2 60 .3 0
7. 17 63 3 4 1 71 11.2 0
7. 24 48 1 2 51 5.9 0
7. 31 56 1 1 1 5 64 12.5 75.0
8. 7 29 2 2 17 50 42,0 80.9
8. 14 3 1 1 1 55 61 95.0 86.2
8. 21 10 2 1 1 6 46 66 84.8 66.7
8. 28 1 1 7 50 59 100 25.2
9. 4 1 3 67 71 100 5.6
9. 11 2 7 10 31 50 100 30.0
10. 2 2 5 41 48 100 6.2
11. 10 8 1 4 4 7 5 2 6 7 11 55 85. 4 0
12. 11 5 1 4 4 4 2 3 8 5 21 57 91.2 0
BRI A H il !
= i% ik K | 2ME-S
10 10 20 40 80 160 | 320 | 640 | 1280 [=2560{ & W%
< = 0o kR
% %
1. 16 31 4 5 1 4 4 2 1 52 40. 4
2. 6 35 i 1 6 9 4 4 4 3 3 70 50.0
3. 13 38 1 3 7 5 4 5 3 3 69 44,9
4. 25 47 1 1 1 1 1 1 3 56 16.1
5. 9 49 2 2 1 54 9.5
6. 5 67 3 1 1 1 2 1 1 77 13.6 0
6. 12 85 1 1 2 1 2 3 95 11.0 0
6. 19 46 2 2 1 51 9.8 0
6. 26 63 1 2 66 4.5 0
7. 3 55 1 1 1 58 5.1 0
7. 10 60 60 0 0
7 .17 64 5 1 1 71 9.8 0
7. 24 48 1 1 1 51 5,9 0
7. 31 | 58 1 1 1 3 64 9.4 83.5
8. 7 30 1 1 1 1 2 1 13 50 40.0 80.0
8. 14 4 1 1 1 4 7 11 32 61 92.5 82.5
8. 21 12 2 2 5 15 16 14 66 81.8 57.1
8. 28 2 3 8 19 19 8 59 96.5 84.2
9. 4 2 4 18 26 21 71 100 69.0
9. 11 3 3 13 22 5 4 50 100 16.0
10. 2 1 3 7 13 12 9 3 48 100 16.6
11. 10 14 7 5 8 8 2 8 1 1 1 55 74.5 0
12 .11 9 5 4 2 5 10 6 5 3 8 57 84,2 0

1967. 4. 25 AL & 455
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#£10 BRICHTS BT X0 BRNAH I HEERR (19684)

AP

s B JaGArg. 01
73
= P % R | 2ME-S
<10 ’ 10 ‘ 20 40 80 160 320 640 1280 [=2560| 3 (=1 10) kA=
%| %,
1. 9 12 4 6 4 5 3 4 6 3 16 63 81.0 0
2. 8 15 2 2 7 7 6 5 4 1 10 59 74.5 0
3. 11 46 1 1 2 1 2 6 9 68 31.9 0
4. 1 42 1 1 3 1 1 1 1 5 56 23.2 0
5. 7 42 1 1 44 4.5 0
6. 3 38 1 1 40 5.0 0
6. 10 39 1 1 41 4.9 0
6. 17 37 1 38 2.7 0
6. 24 35 1 1 37 5.4 0
7. 1 24 1 25 4.0 0
7. 8 25 25 0 0
7. 15 32 1 33 3.0 0
7 22 37 37 6] 0
7. 29 38 1 39 2.5 0
8. 5 33 33 0 0
8. 12 27 27 0 0
8. 19 24 24 0 0
8. 26 20 1 1 1 1 2 26 23.0 83.3
9. 2 16 1 1 2 1 7 28 42.8 91.7
9. 9 10 1 1 3 7 4 26 61.5 50.0
9. 17 14 8 22 40.0 50.0
9. 24 10 12 22 54.5 0
10. 1 7 1 1 3 2 3 5 22 61.8 20.0
10. 8 10 12 22 54.5 0
10. 15 2 3 17 22 90. 9 10.0
10. 23 12 1 1 4 1 1 2 22 45.6 0
10. 29 5 1 1 2 2 11 22 77.3 0
11. 5 3 1 3 2 5 8 22 86.3 0
12. 3 1 4 6 8 1 1 1 22 95.5 0
R A H i H
4 1B & & | 2ME-S
<10 10 20 40 80 160 320 640 1280 |=2560 & (=1:10) Jtka =
% %
1. 9 28 2 3 4 6 7 3 8 2 63 55.5 0
2. 8 33 2 4 5 3 6 5 1 59 44,1 0
3. 11 48 2 1 4 4 2 4 3 68 29. 4 0
4, 1 43 4 1 1 1 1 2 1 2 56 21.4 0
5. 7 43 1 44 2.3 0
6. 3 39 1 40 2.5 ¢}
6. 10 40 1 41 2.4 0
6. 17 37 1 38 2.7 0
6. 24 37 37 0 0
7. 1 25 25 0 0
7. 8 25 25 0 0
7. 15 33 33 0 0
7. 22 37 37 0 0
7. 29 39 39 0 0
8. 5 33 33 0 ¢}
8. 12 27 27 0 0
8. 19 24 24 ¢} ¢}
5. 26 20 1 2 2 1 26 23.0 16.6
9. 2 16 1 1 2 3 3 1 1 28 42.8 91.7
9. 9 10 1 2 7 1 3 2 26 61.5 100
9. 17 14 1 3 4 22 40.0 87.5
9. 24 10 1 7 1 3 22 54.5 16.6
10. 1 9 1 3 3 3 2 1 22 59.0 15. 4
10. 8 10 4 4 4 22 54.5 25.0
10. 15 2 2 7 4 6 1 22 90.9 15.0
10. 23 12 1 2 3 4 22 45.6 0
10, 29 6 1 1 4 4 4 1 1 22 72.7 6.3
1. 5 3 1 2 8 5 3 22 86.3 ¢}
12. 3 1 2 4 9 5 I V224100 . 0
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R ERBICET B LB7 R OMESRARRD DIE Liz 0D 4 1L A B & BER & OME

t i ok K e BN | 5 R e BN BO% W
19634 — ! — ‘ 16 %
19644F — — 64 4
1965%E 8 B 16 H 8 A 28 H 3 &
19664F 8 H 15 H ' 8 H 22 H 35 %
19674 8 H 7 H 1 8 J 14 H 43 4
19684 9 A 2 H § 9 A 9 H 1 4

XEMA R XS
#12 IEEMRAENICEIT DL Y Y FoH I HEHERRE (19655)
~_ ———No. 12 15 18 19 20

g

g A n J N ] N ] N J N J

65. 6. 26 (=) (- (=) (=) () (=) (= (- (- (=2

7 5 (=) (=) (=) (—) (=) (=2 (=) (—) (—) (—)
voo12 (=) (—2 (=) (=2 (=) (=) (=2 (=) (=2 (=2
719 (=) (—) (=) (=) (—) (=) (=) (=) (=) (=)
v 26 (=) (- (=) (=) (-) (=) (=) (—) (—) (=)
8. 2 (=) (-2 (=) (-2 (=2 (=) (=2 (=) (=2 (=)
v 9 () (=) (=) (=2 (=) (=) () (=) (=) (=)
16 (—) (=) (—) (=) (—) (=) (=2 (=) (=) (=)
v 23 (=) (—) (=) (=) (=) (=) () (=) (=) (=)
7 30 320 1280 160 160 (—) (—) 80 80 320 320 |
9. 6 640 1280 320 1280 (- (=) 80 320 320 1280
v 13 320 1280 320 1280 (=) D) 160 320 160 640
7 20 80 320 160 1280 | (~) () 160 1280 160 640
v 27 80 160 320 1280 ) (=) 160 640 160 160
¥ ORBHEHERE A4-539 N=ilifk J=JaGArfoltk (—)=<1:10
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xI13 HUBEFRAERCETINONEEL LTI EY THE0H LHREHERR (19665)

B oo W R R
) } 37”'7‘71»{*‘/’{“ 1 2 16 17 18 19 20
&® TAA| Y 1:177°Bml ﬁ’?
FAHE = FOCE NNy N N[ TN TN
66. 6.28 2] 35 5
7.4 A 27) 4 66 7.6 |(I=I=III=IEI==I=)
PETY B BT - IS € R IES ESIE EHIESIEH EHIEHIEH EN EHIES!
PETS - T B BN € I EESIESICHIEHICHIESICHIEN CH EHIE!
voas| e 179 3 7 27 (DI
g.1 | 236 59 8.3 [(=D|(=)(=D|(=(=U=(N=N=U=I=D|=[=lC=)
v | 216 292 BT S EHIEHICEHENESIEHIEHENIEHEH EHIE!
vo1s| 1798 €9 B O e EHIEIEH EHIENEIEHIENEH ENIED
v 22| 290 174 7 24 | 80 6401 80, 640/(—)|(—Dj(=)|(=)| FE | = |(=)(=)(=)I(—)
v 29| 261 94 v 31 1280 | 8201280[(—)|(=)|(=)| 20 (===
9.6 | 82 140 9.7 | 640/ 32011280/(—D|(=D|(—|(—) (===
s13| 54 159 7 14 | 6402, 3201280/(—)|(—|(=)|(—) (===
v 19| 30| 260 21 | 3202, 160 640/(=|(=|(=|(=) (==l
v 26| 54 o v 28 | 640 | 1601280/(—|(=|(=](—) (=)(=Dl=)=)
10. 3 10 63
¥ EEFEREAN4S39 N=rilgk J=JaGArofk (—)=<1:10
F4 ERPREC BT 3 I o B E Q674
g | TPERE | g | TR mp T s R AR | SRR
E R B SHRT|THA A TET|THAL| BB T|TAHA\RTRT|[TAL|2BRT| THhA aBRT|7HA
HhAL=h|=h HA=Hhx=h DA =hl=h |hA=Dl=h |IA4=h :\‘—73» HA ==
67. 6.5 0 3 0 1 2 9 0 1 0 2
7 12 0 4 0 1 160 8 1 0 2 15 0
” 19 0 8 0 1 16 16 0 5 0 4 0
7 26 15 62 0 0 170 7 0 0 0 5
7.3 1 12 2 0 129 4 1 1 6 7 1 0
7 10 0 143 o] 1 129 10 0 0 0 51 ¢} 0
v 17 5 92 1 0 101 16 0 0 12 2 0 0
v 24 2 16 2 0 234 19 3 1 17 5 0 0
7 31 3 77 0 3 151 59 4 0 45 7 0 0
8.7 2 10 0 0 96 18 2 0 33 7 1 0
714 0 4 0 1 329 33 2 1 21 9 1 1
7 21 0 10 0 7 33 54 1 0 6 4 6] o]
7 28 0 8 0 3 59 23 0 3 7 1 0 0
9.4 0 10 0 0 36 28 0 1 4 3
7 11 0 6 0 1 48 18 0 0 4 10
7 18 0 16 0 5 7 17 0 4 0 21
7 25 0 13 0 2 10 42 Q 6 1 18
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®15 FPUBMEMAAERCET SROBRILCEEY v TFOH I FriFHEiRE (19684)

BRdEk I 5 ) H & K& h vy (JaGArfOIEEH T (i)
%%mq: :’ﬁgﬂ 7ijj/rgl7b% Z?J/(’:’—?; {’\’*‘g’flll"VZ?J No. 6 ’ No. 7 { No. 8 ‘ No. 9 ’[NO.XO
68. 5.31 § SN R IO I N CS BN E)
6.5 0 3 0 5 0 2
7 12 0 0 2 48 0 0 (- (CD) (=) (=) (=)
v 19 0 11 2 6 0 16 (=) (=) ) (=) (=)
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APPLICATION OF A FILMY REPLICA TECHNIQUE
FOR THE OBSERVATION OF BIOLOGICAL SAMPLES

Goichi MAEKI, Yoshikatsu KASHIWAGI
Hajime MURAKAMI, Kenji IWASAKI
Fujiko SAKAI, Kiyoshi YABUUCHI
Naomitsu NEZU and Masao BENOKI

(Department of virology, Tokyo-to Laboratories for Medical Sciences)

Two step filmy replica procedure with tri-acetylcellulose (TAC) or di-acetylcellulose
proposed by Fukami has widely been applied for the preparation of samples, in the
field of electron microscopy. Comparative studies were made by means of the Fukami’s
technique and a self-moulding replica procedure described by Sugihara et al., one of the
modified procedure of the Fukami’s technique, on the surface stracture of FL and
Hep 2 monolayer cultures grown on the surface of microscope cover slides. In addition,
surface stractures of human hair, finger prints, pollen and spores of a mushroom were also
studied by the self-mould replica procedure. Results obtained are summarized as follows.
1) Fukami’s technique was more advantageous than the self-moulding replica procedure,
when they were applied on the cell cultures, and numerous fine filamentous stractures of
the surface of the cell were observed on the replicas prepared by the both techniques.
2) When the self-moulding replica procedure was applied on spores, we had encountered
some difficulties to remove the filmy replicas, after the 2nd step of vacuum evaporation,
as they become small fragments very easily.

3) The formation of air-bubbles on the surface of a finger-mark or skinmark were
another problem, when we making a replica by Fukami’s technique, while old SUMP
method showed goood results on them.

4) Filmy replica technique is a useful tool for the routine observation of the surface
stracture of biological samples, by a electron microscope or a light microscope, as it is

a simple, rapid and aculate procedure.

1. & SRRACER SR TR, L LEMi70 T—
ST, EHRINETEMEO HE o oB R TIE 7\
ARIC BT BN LEEY 7V ik, BRLR

T

* RGN AEDIERT Y4 A IO TEMBAFE S HED B TR, 1955 F E 0
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Filmy Replica SystemV 1%, 5 AF v 27 VL7V P
R oML i, —RiEAD V7Y 2HEOERL
R L 7o L LEFEEMERTO L 7Y 2IEDIG
FliZ, fB < s A IRk £ oW BEIRIE S B 6
ibiud, BEEEE D bR, KB

A v ADEEREE Y Tk, BHCBEBST 20T,

filmy replica DAY & Tho

ERB OB L, BHOBELERLT, filmy
replica DA Self Mould Replica i H L, k&
R BRI RS A B A N e, IERE
BRABERTS HEHE L,
AbhoouwCix, 168, B2, T ool
o, FHMWRES SR, B
T L BERE R WT L CHED B & LR C X, B
FaEtkhz, WEEDIK slide culture 7> THBHESL
RSN H %o

FEANA25E 4 A9 T filmy replica M2 L T L,
%, Wad 2 THBEEERED TR, BEp—
HEMEO v S ) ZBEENBRE TELE TRER
L, EEBEEOFAMEANEDLIR A RE DI,
ZhETOHERELY F LD, filmy replica Higka rh
DERET Do AVIEROEE VLDV TS Y HE
Bl pfe CRRR L BF I 5,

2. Filmy Replica System™¢& Self Mould

Replica [2DWT

Filmy Replica System 12D\ CLLICHAY, Tl
DV Y AMBOBRBEICEE L 0T, FHHREhT
<o

WL LT, BRCE LB v — A D
&, WRHEEY g1 BOV Ty v b B, BE
ik v v — A BT RRE fs L ORI A B R T B
BEXRDLY, BOMTEIBEDO LY 258 BLR D,
v e E LB e 7 v T~ T ETR
F4%, Cr shadow, carbon R[4 783 L7214,
TIAF I EEETHEE 28OV S Y 2 ENES
NEBEAOMNE &R De B v — 20, BROL
A R & { BE R W 5 DT, FH57 4
VR B S B BB A+ 5, 2T 7 4 v
BT GAFy ZIHENCHERRET D, V7Y AER
OFFERRILAEREB L L TR ER S h, RED
VL1004 (107550 1 3 V) TR, 75 BOMEEME
DEWHER LIV 7Y hikETbh b BT 2 0#E
& B & T8

K E LUTIEH (BHE 274 Wi Eh 5500k
WA TE e\ 1B v 7Y & ko

WEBHI VT Y A ERNC b 5 S U b,

Self Mould Replica (LVFS.M.R. ¥ £ 1
BT, WHEEO V7Y 2 HETH b BfEnHE
%

D vy~ VIGHEBDEHR A F e AN, FExLCE
Al (70°C) w AN B0y, RUILIEERIRE O Z#GK D
Frr#iw T,

@ »7ARERE, HWe2cmfAE O T HEE 2L R —
2 (#i4% Bioden R.F.A) O/ EHIICEL
T %60 2O LIEE% 5 D 2B Co I
%’;&"Z}O

@ MEFTEHBE Yy~ VADE RS,

@ FHHHEHEL OB B Bk, #Hifafn
FERLATIHRAL UCHER L v — A RIT, JTHER L
REECHEEZ NS,

® £w7rvi-FRECHEEH LMD, —BAD
VY IEEAKRT L, OB ORE &
AT

® D& Filmy Replica System DF & FHE
AL U CE R A (R %,

AVZEDO [0kl LEE JAEEGROER
TVvSY R EDBENRICTATTOLOT, EFEL
Ty, MELRVCOTEREOT X H LICGEENT
X5k, vy - VARBATARROETYS Y A
BEOoavbe—ARNTELLLETHD, BEDOFIMA
GRE, VY AEOBERRSARI DT, Bl
BEEYHL ZENTERVRELE S S,

3. EB Ak

D klofEE
TAEBICNAER IR = v T, JERMPIRE
THERORMIT X %,
FBRILUTRIBRAE T, BEFREFHEHEE LTED
P,

& O TR EFTBRS AT O BT ARK K OB ekt
THI3FEEFRLICLDOTH bo
BRI« FL (e FEEATEESE), Hep2
(e FHRMES Vv ESE) % slide culture (25 == 12
x32mm) &L, BIERFENIOZE RV~ Vi, #
FIX BRI L Ui,

ZOMIFR, ER ERD) 2Ry 7Y 5 otk
ELTHWE

2) v7YUaHME

BelbEDR LRk er r — 2, ZEER L 2 — 2
(TAC) o2 EHH Y, i oFHHEM:250~80
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PC HBo LIch2>CTHERIEERIC X 5TILIx B
Awm—ADFRESE LD, S MR BRET 5,

TEEREe e — AL LT, A~ —DHE % Bioden
R.F. A (UTAC film EBEET %) EX 0.034mm
DLnE, FUJITAC owvFro2 @EEAFER L
7o Bioden @ AC film (kv 7V »HEHTHEHEI
BRI L 5 eHFLHFAINTED, 792y 7 11HEA
797 —CEZOZETCIOEE IR T 5,

=B rm —A(TAC) (3Bioden R.F.C. }O. 038
mm Db DOEHEMA Lo TACHAREE Y 1 L 2D

AN ARELTHREIRTHRZLDOTH 5,

AV TFHEOTHEME (A v 7K, AV 7)) Ton
TEHFHNITETH Do AV THILEEE # 7 A G
PETH T,

3)  BFURHESLE

1eky, |E, O ZMaF, BEEMIED 5 b Hep 21X
AC film & S.M.R. ol CEBE LIz foie
U Hep 2 i[5\ EHT5 slide culture 7T,
BREGSMETE AC film ORICBATE T,
T DIDEER TR Ui, T7hH AC filmu w3
AR TENL, EHRMIR? X 5 fihs
w77 VT~ 7 CEET S, BlLic AC film i
ki slide culture & bimsr x Bl X8 5 Ha
1o

BERMIAE Lk filmy replica O LCH 5 A FHE
L, 7V &y 7 0.1lmm OEERE LT,

FOMIER, EREBR OO, 757,
ACfilm, TACHk# Lo AEE LI

74 S M. RVERER T %7 5 2 O LMk
REXHER LI,

4)  Self Mould Replica A% Eiz oW

ERMEOR D B OFIBCcEx D 2 &x fidl L
2, BIRRII v T v ER Y v — VO BEBIE L
D, BIERRD BOOTHERTH D, BRAOBRA X v

FOEDLFETHbie285L Y+ —viliedel, &

WOFRBEFFIRT HEBEELFERA LS, LFEicf60W
DR E I DD 0 LoEEE ST HOR L TRERAE L,
BRT7Ar vOESEFAT274 7 7o 20, B
EHEBROLORFEABE 7 v 7 (—ERDEFBEL
b DTHB. BR7 4 F—HHRERIRDITTY
F DOER A TEL CTHA L, AEIC100W D E R+ Al
o BMCREHLY vy PL TR ATFA KXy 2%
AT, 60VALICHEAI T 5 &, 7V FHEEEL 70°C
MCEET Do WET vV 7wy RHEIER 0Tl
WM S E T E, Yy~ VviRoEHo L4 <28

cer)

AC film HEEHD + 5 TAEhiELE 5,

5) MklE Ay v DEFEKY

ERE SRR IESEH (=R Y BE) 2HVT
T5AFy JERAEN, 2BREADOLSY AL Ay
Va bEEETHHERHE LI, toEr L h
E, BERUSHEEOBKRMBIE BT, 2y vallk
Bv7Y AR BFOF ) 7 — eifERe b3 T
PEHERDFIERD Do XEBEDOTFTTAy Yak L
7Y A O AEEY TR Y, RA—HTo v
F Y ARMBOTTE L b EHE, LrbiEEEShD
LS.

RIBIL A v v 2 R, HoEREAB A BMh
BFEOTHIC DT DM, RO« 2 81 v A
— 3= TRERIIC NG L 720

6) 15

TEHEZ T EM6 C, YL = =7 v K KB ERT T EH
W, h 2G4 N NP RFAFHLI

BRI AT OBHT DU CHEE 53 x 1000 &
WORREEERE Lice ZHRAE & TP
REOHTBECBETH0OT, HFERELZ TE H1ETAL
Uiz &b, R & DBSEA A B LW R
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JHUTTTRE % A Sl TEH, HEL RRL AT
RUEGRI O G RAER ALl

7) Negative shadow, Positive shadow!

Filmy Replica System i #l) % shadowing ¥,
BBV 7 Y BUCE B OASRAICH BAS, Z O
HEEEREL, ELoRE o b2oMhE KD shadow
-3 7i>b negative shadow 2352 bhic = & @ in
Ho O EREBBY R 2 GACEE LR v
MTIR B DO THERELE LT S,

b BCERBEAGAE, BTEI1BOVI Y S
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= Z~shadow i3 DB & 722 T W B oo,
shadow DL TE D 85 OWAICA DAL, FEo
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I BE T, shadow DOFIE < Bi, KEH 70
BEEFF e BE TR e b, FEoHURHTE o MMk
HIELSRBTE W BT U TH 5,

E LV MME& R FBL-§ 5 positive shadow (X, K]
oGk, ABEERT Y 7 — Wi D O TERT
BUE Lico SEOETIL 3T negative shadow



ED D TR,

4, HEER

1D B X 2880 v 7Y e

EUSImA Yy FEEE, Bie A v -~ A B EO K
filmy replica MEEIC X 5RO R EA % =30

FE | 13A v FEC L AARRE FE 213 filmy
replica & ¥ AEFRHEONRHEB T, HHHVv v X
X 5T HHERAL, BRI ERERO BN R
HEGET X hEBL T,

Ay FHTIE, BLOdhbA Y IHCA Y TRy %
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DTIFTLHECE Y P A, —REBIFICAZ 5o

filmy replica Ti BEE v A v — AN HEHICE
LSRR 3R ns, MBI S S5 E L TRl
Moo BE XKML OGN 7o Ry 7
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DM ERT VDo FETIIE, chrbERE2E

V7Y RS, EROBBRBENTRE L 1t b,

BEO VT Y h L IERFERCER Lich, SWRE
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DEERNPL BT

Z TR EO ks &, &RV 7Y M
ey, FHVTY AR E D AL r —
A0BBEHED DT TR FENRE DR T 5o
BOIEED V) #EET, BEESEL e~ AR
WaEBEE ) DT A EEFER LR EHT TV 5,

BHE3, 4%, B e ~ROWBIBREO RS
HIRIICR LIlERICH Bo BE 3 TEHROBEIA M
27V Xy 7 0.0lmmT, FEA4AGERYBIEC 7Y
&y 7 0.1lmm OWA THER LD v U 2 Lice
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MoBarRy, GlFtors7r3al @&k
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HTH D0
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N A CTEBOFEER B L 12,

BEH AREBOBEMBREET, v 7 ) 2y RE
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2)  Self Mould Replica ¥ X H{EHI
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EHEAT—ROBELER L1

ZOBIT Y T Y AR ERBEE TR Y~V O
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77z shadowing W & VIR ER &h, —=xv

P EENE I L S RGOBEMICRERFEIORL T
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SRR BT R, BERALCERTL 3. BE
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FEEINLFED UT A v ¥ o CTEGCELIEERE bR
ELizbDTH D,

3 DB AL O Ry, i AC film Himig
QB ZERECZ ERFERTH S & L e DED
FRBERT, BREESAEPTRETH5EOME L
FEINBREDI, BEBEFOMME RHELicicd
TH Do

B3 1aTE 1 B v 7 Y »ic Cr shadew, carbon
FERW LIch &0, HEERMC L 5 RERTHD

(e3>

B, BT AP RS R R DT B DORRL Bo
fRAMIBERME CIRE N B Y B I b DI, B
ER2TRD ZEIPATH B, BROE ULEHER
Fik, EZEROBN AC film ¥ARZEsw s
MBIV, BE 8 IEA BN 5 BEL, FfflE
B - fhoBED & o Z AT CicdmL <
ZXNice carbon HEEXEBNCE N BEE M
M, WEOMEEWS BTREIh B, R
S MR EZTHATSHED, B4 FAEHT
AC film ##7 A LIFEES®S] &5 BB ER
DI 2 FHHET AR H 5o

BN Hep2 o S.M.ROEIR X 21Efl%, BE
17~20R OM41ciR¥ o Hep 2 1% slide culture 12U 7#
b DA P.B.S. THkEE, NaCl WoERED - IKiE
K EE AR S b DR F A L,

Hep 2 © S. M. REI X 2 3RMESLE, SBT3
e, REE LTV T Y 50 sLRDEHAHAR
WET, AR EBBT LD, B & LT
1%, BNREO X 5 wiERInE SRR i, BRIE
KIETOHEIL A EELDRICOTE] L T4
s

LY, slide culture HWBEHIOBENESD = &N
Ritah, EEROEFRSLLAYD, FLhov 7Y
B EREL, B OBMI Ik £ 2 o BEIIZ
Hep2 #ila b3 AEHH L7z NaCl R, Tk
BECHE LA v 7Y 2EE—RKL T, Migo BT
PEL VI Y D SREHALRLTED, ShicEel
LB R BER L O R4 2 Hod Tl i,

X, BHEEINY negative shadow wHEFT 570D
B BEM T, MEEV NaCl # & ol shadow ©
WrAELRATED, WED positive shadow & F
WEZ L TWD T 2%, Mok EE LR
Bz T, Hifam o MMHE

1B

H
HEIC negative shadow
DEHEELTHERL .

BEH151% Hep 2 #ilfa slide culture O AHZENCEH
&c, BENRETCH O MRNEIC IR IRER
Lk s, Fomlro/nNER () ERE ORI
Ra2 CTHERRL T2,

FEI7, 18FEHISOMBNBER LIV 7Y » &
BgT, SMR EBLO>TUEBRDEL T,
HE19, 20L i TFHIERIETH S,
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TR FE T A D22 HY U7 ikt o ke R S A
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@ MREEASMCEET 59, NEREE

® Mo L e E R O G

DT BB o BRICHIRRE % 2 % I\ HHEP Sy
OWBL, MY BES % R CoERERET
ELEZ B, BRBECFNREVZ I 5,

219, 201z, BFEISOHBIERT, BoMRE
T ol ok « — (B8 oIz Ry 4R L - B
BTH %o BOMEE S XA OMIE X 0 HEZMN
HOoTE L leh, CIIRERHYCTE LD LR T
Bo BOFHEITH M CHHER D E LS X 51> T
W3, BEEIID{OEREL, v 7Y »EEEAROR
RTHRPEERTH 22%, FE20TILELL/ N DFIEN
B D b b,

3) EzEMil FL o Filmy Replica System #:

GEAE) @ X 510

BEN~24F 01172 %y 2 0.1Imm &RVl
R X H5F LEOEGITH B,

BE AR O BB ORI AR T OT
B1EV ) hIRERAENE L5 e B oY E
Bc, % fee 7y VEHORGRBGY BEBIC
EHLELDTH B HBIELV S Y AL TE v
bR IO T B0, Rofifnge<WEL T
BHT, eV I Y VET, ZoRBr Tl
BEARHEMORINITE ETEE L I Do MifHEDER
TiE, 7Y% 9 70.25mmThERLAH, 0. 1lmmf[
BRI, BRE0r 5 7 A LICEERET L, 28
LIk Rr B bR,

BEEIGISHEA LT Ll slide culture DORIMHZEYE
BgC, BERIG 7 x = v Wi, I
ML UCRZ T BN 5, FLMRSAEICE
NP H—RIiE4 LWEIEET, filgoligcLl <
%y, Hep2 &5 L 5 7o H ORI 0 B IGENL 2D
TWeb,
FEEA~24TFEI6O V7Y HEHEBE T, HEER
B DI BE LT Hh 5, BENTMIEFE
HOBEA BT % 2tz b OT, B OBRIENEA ER
LT B ERBRCED b b, BE22IT—EL
feRWEOMRT, MISEEREC/NERD & Bk E
L, iERSH O L, BRI KR INEIE D
ERRWERL T %o BE2NTAITERERM 2
Lok #iEsdgy sy, MEREYEEL w5 &
CHFMZICEDTH Do Z DRI, FEND
H LTI E D B E B0 D 2 L2327, B D
BYUIPEROTNRIZ X %,

FE24LF Lo fital: (e il o8

THoHo COBRPEMTI TR Y, BB PRIT
DHNDLLDEH D, HOMENIIHep2 D Fh &R
b, HEEAAL, ~RilaE LCRE L Buv s
ik, EEBOFREG—H LT, oD % B i ik
Hep 2 R B Ew 28>0 %, BEF L
FiefZ & X SBEUL R R B Be F LA
Tangish X IR T 5 o B T, &R ok
BRI O B RS b A A, EEOEEIIZFR &
—DH D LB,

5. #& 2

filmy replica HEOMEROE—~THITF OB 2 &
i, V7Y MBI OBEHE L CER A F AR ET S
Todb, T OWEHNC R I BRBHZIGHEN TE
ZETH Do EELICEEMIEDOEE b BRI NLE
Lz Bh5, S.M.R. e SIEERIRG T oggic
Flr&Hz, WTERCELRE O DTH D,

S.M. R IETL—IGEEMRoRBIcE s, R
BRI 301 B ZEMIT R, BEEAR Ll
BO I IIFRAEIE DT DL KA TH o

HEARAIIAD & 5 1 BN IARZRIE S R EA S h a3
Bz oW, e T¥5Fv—awvdv] hED
KEMT 25y 2 28V 7Y HEEY 2%, BRI LD
THFEIN TV D,

filmy replica DETOREML, BEBEHE 1BV
TV ABEE ORI CEER DD 2 LT, B
M, TOZAFAS MR BETERLCE I ME L
Yoo WHLr T 7T —7C, H1BV Y HEE
B LB R bR 5%, MO S E7h B0 )
Do BEHDOBNA 2 v 577 —~ TR HHTRETH
Do BB UICHRRL TSy, BaRBkcl sk
BREED LB TH O,

SMR ECLANF 7 LOERDLDIX, FEHS
sl DEEREEOBADFETH Dl = ORE
DELIPARNE L oD CEET %25, S. MR, i
LT B0 L 5L bhb, LS. MR
TRV ) I EGBTRERE UL, SEoER T
V7Y A EEL EDBRE BRUDE DT,

S.M.R. kD —HEOHEIER + T 7 is Lic AUgALEE
L, IWEBERE®ES ¥ Tt b o LE
E3h3,

e F e ERBIC I OTC, AEDEr 77 v T —F
BEEEEY Mot S ORBMEREL, ve 7y
VT =7 R EEL. TOMRE LR BT
THENCELBLHENH 0, S TRREDHY
7o % 0%,  filmy replica FET LV 7Y A {Fil%
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TH5LDTH B, BE, W, T ECOCHEME K
FRABOBEHLITIL, S. MR EL D LHEH,
EhSEE L THfFTE 5,

=HEF BRI L BEE (VI Y D LAy va
DEEFITFEZDGITT A b BITO1D, BEEROM
BAHEECHRE T ML <, BECRM L ER
PFREND, BE = 2 W RICEEHIELBECES
2k, [TRERENTTEINCESBIEE] LW
bhb, X, =RfFViflitre 7 77— FEERE
EEFABT, BRkEcEVARoBESEEELL
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FBEOBEBE VA OBEITEICHEL W &R
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Nehimd s tbEz bbb, RBINEO T4 IR
fR & B RRES,  filmy replica OB LEALT
BETH B EHBHTHEL 0o

Filmy Replica System #IGHA L, MAmako#E
T MRS & B9e T 5 1o b DRI ER 2T, KR
HEREGTHRLIC

filmy replica D2 Self Mould Replica #:i%
dulai, 21BN S UCEE, 0, BT ROEEEM
sk 4 D BBHE U TIEREBR L foo £ OF5HES MR
By, FEEE oMU E e N E ey
HBEHD, filmy replica OFWE (AEAEE) izl
RS x 2B EEDT,

Wk (FL, Hep2) v 7Y nflETlR,
BT MR RS E R OSHIL O T AR RS S S o A
Eﬁiﬁ rDj’LfCo

Lo LEHRORE, BEESOBRFAT4 Ems
Ho, ESEMEe LT filmy replica ERAVERGE 7ol
RHESLEE L B TE v SR BOMBELE, vr
NA, HIESDO VT Y hBELASBO BT H
%o

PO EREREL D filmy replica ¥k, A4E08
O R\NT, BEIRR, JEBE, BEEFIZEO routin
work LT, BEERTHD I EHERL o

B b I EIFEEV - B AETF K KEARE R, Be
KX UDRESEOT ~, FURHE B BIH TR 72
BIELD Ji 2 B  fRLE L 2V % 3

AL OB IIIEN444E 2 HEE10E H RBE ST E
R4 9 A &S 3 EBHRSTMAIS 3k 2 FFE L 1o

b Bk
1D ERE: EFEEfhsE 4 (1D, 36~40 (1955)
2) Sugihara, K. and Yoshida, M.: J. Elect.

&,

c65)

Micro., 17 (2), 156~157 (1968)
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STUDIES ON A SURFACE ACTIVE AGENT, WITH SPECIAL
REFERENCE TO THE ANTIGENICITY OF A CONJUGATES
OF DODECYLBENZENE SULFONATE-HEMOGLOBIN

Fumimasa YANAGISAWA and Tatsunori YAMAGISHI

(Department of Clinical Examination, Tokyo-to, Laboratorie for Medical Sciences)

Little is known on the toxicity of dodecylbenzene sufonate (DBS) to man and
animals, where as DBS has widely been used as a main components of the most
synthetic detergents. The authors had a special interest in a prolonged affects of DBS
against animal health, particularly in its affections on the inzymatic activity in vivo,
or the mechanisms of its absobtion into organs, since a trace amounts of DBS might
be absorned through the skin or the mucous membrane of the users of DBS containing
detergents, and it might be possible to accumulate in their organs.

In this paper, the formation of conjugates of DBS-hemoglobin in vitro, and of
their antigenicities against animals are discussed. The results obtained are summarized
as follows.

1) A conjugate was precipitated by adding hemogulobin (Hb) into the DBS in

* UL TTAERT  ERIRAABR
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acidic solution, and quantities of the harvested precipitates were according to the

DBS-Hb concentration ratio, pH and temperature adopted.

2) All the animals previously immunized by inoculating DBS-Hb conjugate left at

5°C for a 8dazs, intradermaly for a consecutive 10 weeks at one week intermal, had

developed allergic shocks or arthus phenomenon, when the same antigen was re-

introduced through same route at 4 weeks after the last injection.

3) All the control aanimals treated by same way previously just as described above,

had faild to exibit any sign of allergic shock or arthus phenomenon, when DBS, Hb

or chemically denatured Hb were separately introduced into individuals.

4) The conjvgate left at 5°C for a period of 1 to 6 days had showed specific reaction

with Hb.
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D IR T AOTPNEL I Do T R EHA TR MIREE
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BIOCHEMICAL STUDIES ON FOOD VINEGAR (1)
Influence of Food Vinegar on Serum Electrolyte and Permeability
Fumimasa YANAGISAWA, Kimi OGASAWARA
and Kunio BUSHIMATA

(Department of Clinical Examination, Tokyo-to Laboratories for Medical Sciences)

Among the vinegar used for food, brewed vinegar, semi-brewed vinegar, and
synthetic vinegar are found. In our country, they are generally used indiscriminately,
However, Whether or not these have the same action on the organism is questionable.
The difference of these vinegars in the effect on blood component was studied.

The food vinegar was diluted twice to obtain the same concentration of acetic
acid, to give to the rabbit at a dose of 0.9ml/kg. Several blood samples were obtained
along the time course to compare the effect on serum electrolyte.

In the group treated with brewed vinegar, serum dialytic calcium, the contrary.
Serum magnesium was also low. In comparison, the sroup treated with food vinegar
which did not appear pure brewed vinegar according to the study on the component
failed to show an increase of serum dialytic calcium. Serum magnesium increased on
the contrary

In order to study the action of synthetic vinegar, synthetic acetic acid with addition
of the same amount of glucose found in the brewed vinegar was mixed in brewed
vinegar in concentrations of 20, 50, and 80%, to administer in the rabbit at a dose
of 0.9ml/kg in order to compare the fluctuations of serum electrolyte.

In the group treated wich brewed vinegar, action of inducing alkalosis was noted,
while the group treated with addition of synthetic vinegar showed a decrease of serum
dialytic calcium in proportion to the amount of addition. Serum inorganic phosphorus
and magnesium were high with a tendency towards acidosis.

Food vinegar has been used since old times to treat food with, being related
intimately with the taste and food preservation. Mackerel meat was therefore dipped

in brewed vinegar and synthetic acetic acid, respectively, to study the degree of
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coagulation of protein in the fish meat. The brewed vinegar penetrated deeply giving

mild and soft coagulation, while synthetic acetic acid penetrated only shallowly with

a distinct difference. Through overlapping food vinegar on serum protein, the purity

of food vinegar can be measured through diffusion.
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FOOD VINEGAR AND CALCIUM
Fumimasa YANAGISAWA, Kimi OGASAWARA and Kunio BUSHIMATA.

(Department of Clinical Examination, Tokyo-to Laboratories for Medical Sciences)

When food vinegar was administered in animals to study the fluctuation of serum
electrolyte, actions in the body of brewed vinegar and synthetic vinegar were different.
Synthetic vinegar was found to make the body acidotic.

We have therefore employed the method to test the degree of permeability of the
food vinegar through fish meat and the method of using test tube for protein for the
test of purity of food vinegar, as reported previously. In the present report, the method
of estimating the purity of food vinegar using the apparatus of producing calcium ion
water devised by Yanagisawa (Healthup) is given. Healthup consists of a chamber *
containing calcium chloride solution and a chamber for dialysis. Electric dialysis is
conducted via a specific resin membrane to measure the amout of calcium dialyzed into
the food vinegar after a certain time.

When dialysis was carried out using brewed vinegar and synthetic vinegar, brewed
vinegar held 3 times as much calcium as the synthetic vinegar. When the current was

passed through the mixture of brewed synthetic vinegar, the calcium content decreased

as the proportion of the mixing of synthetic vinegar increased.
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X —FBOFEF CLLILIND { RIFTH D0, 2B
CENTORENTETH S0

3) ZESHERBLRHIE Tl — I OWmERT AR T
R HEETT & D ICEH L E oW ERT S N BRI

T & 7 0 B OE EREE L,

4 FHENOREZ—MOEN CEREOME
AT B % RN ik REFEOFIBIIC 5 D 43 0 RME
7\

5) FHEEFOEE v VILFEL L TE—HOH
EF R TULOPR A LW R Leofen, HEF
THHEBEOHEMEELONEA LVEBELDLZ &
PR E oo HEFEIOLRL LD EZET CIiEk
L R CR BB B BN, —IoHEENT
RFEELIT O @AT S B h HEA FET o JoY G ot
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JRFWR G TR & 5 Rl BEIR P D &8 B 04
X3 AETFOME & HIC BT 5 HIERERIZOWT

&
SEERGULE N ¥ 3y A% X 5 AEMENRE
BELTHb, BMAPK, BREALR D& AER
BhCTOREBILEOB#MIPEE SN B X 5 isD>T
Fetzo BEADS L HIZM- B3 5 2250 Bid 10m? &z
25, ZhbESBLEIITRSE B L THRRICE
Tk, BEEEECREBORRELY, N cgS
OBHLELTHILEA Ty ZVBECEREH S LD
hBo £ ZTIhbLERDHIC BT 2 KKAHBRED
WEZE Lo & ZREDOREREHET 5o
25, BIEREORE

SEOEBONEETHTLRIY, ~vFY, =
rov, $h, RGN, N, Zea, AFIVADBTLET
Hbo

{5 S 3 R TGS 65 W 2%« Perkin Elmer #-
BU303 T, $REERR : AR o —A=T ~F VT T~
Staplex #-#l TFIA &I, 4 B fF {7 #% : Gelman #:
TypeA 8 x104 v F, [RF B PTH DO BF 4t
13Kk E Perkin Elmer #Y OFFA v 7EHD
Standard conditions IZHEWIEER 20N % 7o 23 F DFER
IR 1 oM TH B0

S

L
RN e

USRI
A& fE R

WICREPRIC O\ T D 7 5 v 7 B, BB O
ORHEER, PETROFEDEE, <) 7 ADH
Bk B2 BOWINER, BRI OZD L B
(450°C 1 If) DT, JFHKE CoSHRES 2R
Wl ChbofERIIE2ERITET 79 v 7Rk
B phHERA & L BT 2 3T O ENE S Bk
BHhOERNTETH D 77 v 7 REA L —iRAY
WEWREDB EDOHA/BERDD &, ZDOLTHA0.17
EnIe ) RE Vo= VAV, 80 03EETH %o Ml
FHRIZDWNTIL (11— 2DHNO;, (2)(1—10)HNO;
(3)(1—2DHC], @(1—4)HCI, 1)+(@3), (1)+(),
(2)+@), @+@), D 8HEOMEILCEREITEREY v
ZY VI LUIPHEOWCEEREOD VA N 3w A,
, =v ¥y ARDWTULEYSEOTLER LIRS TR
LB one, < 0l LIl A e IFHE
1/280 50mI DA Iz BAin LT 2 rEE
INEGEE, RIRYELL15m] ©2 @k, Zhi 1
TR, 40T o0e MlRIX 5ml DUF B
BRTHIOMI K AAT vy 745 IEOERTZ » &
WEEND L 1E B o a8 aagEc 1 EE T
1005 a2 T LED0d, TR RR RIT 5 4 B &

#£1 EFRAESEIMEOBRESEE
Tx4 | v 7| m o w|w ®|xver | JETV 2 w777 | wEsonns
Cd HC IEA 228, gl# 4 9 9 0.5 ONIZJpI‘n
Cr HC 25 357.9 3 9 7.5 0.5 0~10
Cu HC 15 324.7 4 9 9 0.5 0~10
Fe HC 30 248.3 3 9 9 1 0~20
Mn HC 20 279.5 4 9 9 1 0~10
Ni HC 25 232.0 3 9 9 1.5 0~20
Pb HC 30 217.0 4 9 9 1 0~40
Zn HC 15 213.8 5 9 9 1 0~5
* JORHNIA A DI B
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F#F2 (ViELIBHERICKIT S Mz

(1 —100HNO;3 HNOS acl HCl(1—2) [(1—4) IC1—2) [(1-—4)
. . , Ny o HCl ficl act
% ! [‘5‘1)‘2‘1@1 SE|4am|2 W2 @2 @2 @ 2@]«2#‘@ 2 M@
% % % % % %) % % % %) %
Cd 96| 100 100. | 100 100 100 100 100 100
Cr 100 100 100 100 100 100 100 100
Cu 92.4  99.3  99.9| 100|  99.5| 99.3 99.7  99.5  99.5  99.5  99.5
Fe 84.6] 96,2 99.2| 100 97.4 97.9 97.7] 98.5 97.7] 96.8  96.8
Mn 87.2 97.6| 100 98.8/  98.3  98.1  99.6]  99.7  98.9  99.0
Ni 93.6| 100 100 100 100 100 100 100 100
Pb 84.7 97.3 100 98.4 100 100 96.0l  97.5]  96.4  99.1
Zn 31.8 56.3  81.7] 100  69.8]  52.2]  50.2( " 79.2]  64.3]  63.2] . 64.4
F1) WEoET2BEERACBEIEEREW.
H2) HEIZEEOGTHHEETH 2. 4BFETOEF% 100% &L Tw5,
*3 & B % @ % E
& % (?%jjﬁ/fx ?EH%B‘Z%JE A/B | %1%’%% o= % (éf»li);;ﬁﬁN;j it i
ppm ppm Lg/m® % %
Cd 0.00 0.50 0.00 0.002 101.3 |7c L 101.5 | InELIEART]
Cr 0.0 1.0 0.00 0.01 102.5 |7z L 100.0
Cu 0.3 20 0.02 0.01 99.0 |41 ;%%ﬁ 1.3 100. 4
Fe 5 30 0.17 0.01 101.5 e L 101.6
Mn 0.1 4 0.03 0.01 105.4 |Co JEIF 101.6
Ni 0.0 2 0.00 0.01 100.4 |Co 100 : 4 101.0
Pb 0.5 15 0.03 0.03 100.0 |Ba,Cr,Cu Bk 100.0 | InZLE 7Ry,
Zn |(UERED)| - - - - el -
x4 FEETORMEERTEO—F B pg/IFRC6 D 11K
I 2 3 4 5 s | wmle BB &
cd 45 45 120 135 75 75 83 135 45
Cr 15 30 0 15 0 15 13 30 0
Cu 202 184 188 188 184 192 190 202 184
Fe 3900 3750 3300 3450 3750 4050 3700 4050 3300
Mn 773 777 803 820 746 829 791 829 746
Ni 90 60 60 60 90 90 75 90 60
Pb 1100 1130 650 697 770 1410 960 1410 650
Zn - - - - - - - - -
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FErsL,
BDHDHEN DI L IDEEET(1 —100HNO;
DI AIHE DT RE L ERBB b, 20
BEMNE W 5 2 R ERIE (1 10 HNOgE
A GBI AT/ BM, OB KT L2
TR L BERER & @ES L WIEEY 52, W

2@ F TOEFEIZ6Z U oML

FEOWHE LT b\ o WELRCOWTLL 77

WANEE TOEBIELEF VYV I A, =T FZvon, 7
VoA, AU T A,
WA, TUNYV, B A brrvF oA, ) 7 L,
=y ¥, HigR, S LIDOWT
PEtLico METHEBRED 1 ~10FH LofnE
BIMZTeDIFETIGEA E TR, =y rAdon
2,0 b THEDNCEET Bivbo HNEET
1 SE B I T — S BB 0D TR 3R I 1 e
HEY S~V  ERLLEH, ZOTRVY I VDR
MNE B2 RIT BENM b oo I T
5, A F 3 AOESTER S oo FIERIE R
S LD SHHEOE &2 E DT T D—FlEk
4R T o

P EDEER X Oy v 7O NI 1/2 Boa in s
MBI AT T (1 —10)HNO50m! CE@fT oo o
DOWFHFEEEL T 5ml BUFIBHERAKT 50ml i A
AT v FLERE Lo i

BE R B

S EFEEID Ty v 77U v 7 RE L A RE230E
DOWEMEH T3 o B T CIOBAEBIUTT TR
A ARBIEH L v v & — 10\ TRIED D PTEED TH
WL T 2EEERFOREEBILEONE E % 81
bo FHIMUIYFTCOREIEA 5 H L2085
D HEERFEEO O &g A TIT 2 7o 0 THEOF
Bl L W02, TS ORI TV B
W3 6 ITHPINA YT, BERA4EE T B4 1 BER-S

3=

;Ei’ =R

o= A,

G a, FRY, TB i

DO PR AT TE ORRATRT o BT
CRAM), TP, RaRER, HERBSE
B, AREmE s~ (LRI, KAKA v 7 GERD,
BT IR LT, TTHERATS & TS50 MELEE
Py 331~A45ug/m? Py 154ug/m?, $#9.7~0.7 ¢
4.1, $31.79~0.255350.77, ~v v 0.43~0.02 3

150.18, #4.1~0.0554451. 31, 7 = 4 0.13~0.01 3

$90.04, = i 10,25~0.00 45 0.07, # ¥ 3 o4
0.088~0.0105744 0.029 THh Bo = EARREE
LB SR o MRV TR B R R R
By RETRE, RIS e84 <, 8L UE

T Do IITRERFTE T ELS o =Y

LHAEETH Do HIIT B BOWFERRGCS <, WYL
ST S0t 7 r AFRBITEEE AV, =
wh, W EIWALSLREy Falrk BER A Vv
7, A ¥ Y AT AR e R ORE:
CHIT5EBEREOEFRYALL, WRRTHEES

X1

B OE B R E

%5 @HEMIIHTTOERRE®R KL pg/m?
BB & | W | e | s & | @ [wewy] @ | oeal=sra 2L
J& 4 4 IEAN43EE B 3.5 043 021 012 <0.04 0.06 -
(BARBEH S |4 A~ 24 | B 10.9)  0.95 0.52, 7 0.36  0.05 0.15 -

v 2 — B4 | l
Brig) 44%£3 B 7 i 1.0, <0.300 <0.10  0.03 <0.04 <0.03 -
R FI424F| o 6.1 .00, 0.30  0.13 0,03 0.04 0.016

|

4 Br|9 A~ 23 s 13.1 2.02 0.96  0.28 0.09 0.09, 0.075
434E 9 A T i 1.3 0.20 o.1o§ 0.05|  0.00] 0.02 0,000
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®6 A T o B E B R BfL ug/m
% ol om el eR | s | e 077 @ a7 20 o
?',p,é“ﬁﬁﬂ (RA YE% ?”H‘ff fﬁ 5 103 2.3 0.60 0.12| 0.20 0.02 0.03 o.oszfgﬁ;j; on
2. WX ER|7AH3E~9H 5 72| 1.8/ 0.59 0.10] 1.04/ 0.02| 0.03 Qowﬁﬁgsw
3. HESEEAT|7 BI0OH~16H 6 158] 4.4/ 0.76] 0.26] 1.66| 0,07| 0.07| 0.046/Hh By 7™
+ (Ek%)éﬁ@ﬁ% 7 H10H~16H 6| 125 3.2 0.59 0.17| 2.4/ 0.03| 0.04] 0.023Hs EHy 10™
5 5?%%%2;1/ 7 A17H~238 s| 156 4.3 0.67] 0.21] 1.400 0.03] 0.06| 0,023 ki 157
2 %??ny? 7 B17H~23H 6 152| 3.7| 0.67| 0.14/ 1.55 0.03 OJ4 0,025/ 5y 77
7. HRET R PT 7 H24H~30H 6| 221 7.2 0.94 0.23 1.35 0.03 0.07 o.ma!imj:iﬁ’a 1gm
&Z%§E&%%7ﬂma~ma 6| 246 6.1 1.31] 0.24{ 0.89] 0.05| 0.06] 0.025H3bHg 7™
1~8 3 #H |7 A 3 H~30H 45| 154| 4.1] 0.77| 0.18| 1.31| 0.04f 0.07{ 0.029
1~8 & B o 45 331\ 9.7 1.79] 0.43 4.1 0.13 0.25 0.088
1~8 & & o 45 45] 0.7 0.25 o.oz) 0.05[ 0.01] 0.00, 0.010
%X8ﬁ%§@ﬁ r s B Q%‘Qé 0.8 0.8 0.8 o.0th
B TREHR _ _ _ % % % % % % Yo ERHE SR X
B 5.00.0015|  0.1]0.0045] 0.02] 0.008] 2x107%h
B oW R A/B - - - 0.54 333 1.21 190 1.3/ 5.6 950

F ASHoERENROTHECH 5o

=7 B = 2

T | FOBEOWEREA | A x5 (CEET)
cd | rmmn TN aaf
Cr CrO; LT 0.1 1
Cu PN 0.1 1

| BICA, S AR 1 10
Fe ] bk 5 50
Mn | 5 50
Ni 1 10
Pb 0.15 1.5
E)  AWRT AV A ACGIH off, fiutHAREE

W BREEE (1968)

KB L A/B & LTEBERYRD TR Zh

X5 LEH R T OFEE AR L b IBEX
NTWBHTLHECH, fl, » FIvahdido
E3 & &
BEEBLROBRSHAREOREY R4 EHE Tk
bhTnine & & CHRERARY B BB CORA
EOEGDO—ET5ERTDOMIE Do THEER
B & 4 % & SRED HM e ) FFEEIGE B R
o BT J61T B BED HHGUL BB B A i
EENHBEEMCTOERR DD L\ b 55,
DOFHRTH BE PG T A DU, R BEESI FER
Ehn L, ke oBHE, REEFEROREL
e bl THbo
3 Bk
Perkin Elmer Corp : Analytical Methods for

-
-

D
Atomic Absorption Spectrophotometry (19
66)
AABER R v 2 —  KEHRWED
WroemaE (1969)

HAA SRR e - AERIBEER O % & (1956)

E&l
)

2) #,

3
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REAMILFEMEER 20ERE
R H B ES iE
11 * FHol3Fh | AERER ERY
31 T 5FH | 2 BAwY i BIn v
v Tond 2FH | fFaoRi e 2 A
72 H a2 51TH TEET8. 9%51% HEET8.9%) 1k
77 i TFasb22TH e . Bo HEEpED
80 ” THbllfTHE TAFay TAF =
102 " Tab20fH | Bidhic st LRI I\ T
109 e FTabl2fTH A E?ﬁlﬁ A & EHh
110 = Tt 9TH ST SR
111 ” Tab16fTH FER I FAERE Y
128 ” Tnb 2478 TyE=THE © T v E =T HERIC
131 5 Thh 267 H I mg 1ml
132 i bt 6/TH N10 N/10
146 Ea B B1147H Ecaiyp.n.urus Ecdyonurus
175 = Tae 1478 W H HrAEHTIEDT WL R A WFIe AT
190 ” b 5fTH Fw oY F oy Y
191 " Enb 250 | B RWTh BIRICINT D
194 Fonb1747H | deveated deviated
196 T 3f7H a]re(.iy already
197 25 64TH monocyt.ohenes monocytogenes
198 Ean 1478 organirIm organism
199 5 FTHblofE | CAs DA %
201 FTHblsaE | Cx720 Cx72h
204 + Lk 3FH | 60°C 10°C
” ” 51977 H éleson Oleson
” " Tob 47 | EWREGE © BB D
212 it s B1447H AIcaligenc.s Alcaligenes
215 * EsBIFHE | 50°C 30°C
223 7 T 8FFH | fEED e
” %1 % | VL VY.
228 = LEob 3f7H et ER R EET
231 Pl EnpIsirE | Ab¥BL, ¥ EhEn L X
235 " Emb 3H Pl v EE Py B
239 v EnbUGH | ThBohE THBEH
” ” EA52347H ;71 7 — VIR 7 =/ —NIH
p + EnBI2FE | 05% 0.5%
240 ” Fig 1 B PO [ T |S.F
” 7 gigl@ IF4T Comrp.ercial Capsicum Tincture
243 ” TAH1997H Sodiun Sodium
247 | W2 Azid Azide
248 %= Epn 4458 TV Y~ R 2=V — &
04 e OTH Fhi .3’12: gﬁf]é‘q B




® 2 M

A E o # F ok ok EH

%
HBAOHTAOKEDWTIE, Xk, #ugiic
WBETOREND D 34, 2ENC F &DIERT

%1 2EFEHRONE (GFA+v, BREE, B~vry vy y v AaHER

I IS
# o0 ow 7

7}{:‘—\:

= H %

gL WO TCLBE TS AL
FAFNA04E & b RER T TE BT OE D < 4 7% F
AL CRES B A IS LR MR RO KEFHAEDIE

wom || ROrY G A O
BORA | g g | o | T | RS | B A | Tl | RS | B R | P
i ¥ o 53 7.61 80.00| 27.33] 18.50 253.00] 100. 20 0.03 18.00 4. 41
F Fed 50 7.80 433,10,  42.69] 12.00 249.00] 51.50 0.63 13.43 4.08
= == 52 3.94 93.20] 14.96/ 10.20 157.56]  52.20 0.41 8.76 1.92
i N4 100,  3.55 129.80, 12.88 9.70 216.00{ 54.60 0.95 9.16 2.09
= 8 137 5.91 175.40, 37.48 8.80 85.03] 35.33 1.10 34,54 7.81
b B 300 2.00 70.211  10.79 4.00 178.00]  44.19 0.06 9. 54 2.08
Wi N 173 8.30 24,80  12.80 4,50 120.00]  45.50 0.50 3.10 1.70
E3 8077 182 3.48 175.83] 21.38 5.00 207.67] 58.92 0.16 12.73 2.74
#E B 97 3.72 79.92]  15.67] 16.00 245.00] 64.50 0.15 9.74 3.08
R . o 955 5.00 140.00, 36.90f  20.00 246.00]  90.26 0. 30 175.00 2.07
dE/\;EE%EE 271 74.90 517.40| 198.50| 56.00 436.00| 164.00 0.20 150.00]  23.82
+ 3= 149 6. 40 257.900  29.40 17.50 273,70 140.30] 0.30 26.30 3.74
o 50  5.34 50.30| 20.20,  3.50]  363.00] 85.70,  0.62 14.20]  3.16
23 g 59|  10.57 40,07| 15.67| 56.56 148.32] 85.78 0.79 3.69 1.65
i AU 63 3.61 10.50 5.50 10.00 556,00 115.80 1.11 25.28 7.91
e i} 108 3.22 885.80, 14.75| 13.30 718,40 76.46 0.13 23. 49 2.25
5% 4 148 4.09 95,00, 19.01 2.20 173.80| 42.54 0.40 10. 40 3.03
53 B 150 0.70 23.00 5.05 3.20 185,00, 38.73 0.30 28.00 0.79
= E 310 4,30 126.80] 14.85 5.80 242.60]  39.96 0.63 20.86 2.85
i E-i 60 5.10 88,25 15.34 3.10 168.50] 43.95 0.03 12,45 2.52
FogoW 78] 10.80| 3,035.00 - 18.74 943. 00 -~ 2.00 6.70 -
i3 B 220 3. 46 207.74] 14.29] 12.23 332,63 57.00 0. 06 21.64 2.85
b I 230 4,41 151,35 17.54 8.20 210.87] 56.80 0.75 18.14 2.75
f i 93 7.00 216.20] 21.12] 11.40 210.90{ 62.61 0.06 18.10 1.25
B H 108 3.66 194.00{ 10.80 3.30 171.70]  44.22 0.52 74.30 4.64
i ] 66 6.70 284,20 27.11 18.30 414.10] 89.56 0.27 21.30 2.19
= i 293 3.70 287.20| 38.83 8.90 335.60] 67.75 0.43 58,00 5.10
] il 531 2.91 227.20] 22.05 6.00 282.00] 60.74 0.63 30.20 5.12
= Eall 300 3.51 226.90| 16.72 9.00 216.00] 70.63 0.32 21.64 2.58
el B 300 5.20] 2,770.10[ 56.88/ 15.00[ 1,817.20] 102.74 0.02 14.89 1.96
re N 238 4.60, 7,801.20{ 92.23 8.08 505,000  86.46 0.50 37.60 3.48
B R B 268|  6.40| 15.368.00] 76.12]  7.10| 5,000.00] 118.51 0.32 92. 30, 4.58
£ % 381 5.60 825.00| 32.07 8.80 864.00/ 75.871  0.10 19.50 1.90

RS AETIRT  KEARE
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B 5 7o DT » TE F Lico AMEIEED

BEELDELILDOTT,
REREROZEZL, HENE S T 5HGEEC

oo REIEREY B A BRSO “HOBK o HIEBEHE”

NELTHRPEBCRELHEL O %, XEETED
FERITHR, SERCHFHAINDZTERAKELTOK
BoES, Fil, iR ARTESOMBME L
ORE OIS, FIHEC R % i 812, FEEeE
<, REEITBDTERETHOLEFELLN T T,
BEOE & EHER

B2 B O TR D ACE B 6, 329 AT DT

HEFENC, WA 4y, BEE, B~vy vy
Uo7 A EOZ NI OWTIREREEL, E1 oW
{THBo

HEAF v

(1) 2 BREET CMNEFEGEE BT
5.05ppm~92. 23ppm DFIFHNICH %o WIS(EILIK R
o 5.05ppm, HEEGAEARIED 92.23ppm TH %o
# AR OREMET 200ppm Bl oy GE2)
DEBYTHD

£2 mEANEE (R A4 v 200ppmBl )
BN RN
e | PR 207. 74
HJI | CERETE A 216.20
Alw m | gesEpEn 226.90
| ERERERARENT 227.20
T | FIERREET 257.90
o o om Le @A 284, 20!
B AR | AngRBERENSAT 287.20
F 2 | B IEHEAED IR | 433,10
%}gg Ry 517. 40
g B | REHA 825.00
R EERR Tk, | e
B | iy 2,770.10
Tkl | YR T AL AR B 3,035. 00
B ﬁéggﬂiﬂﬂ JARER, 7.801. 20
HEVERS | BEVAE TN, B, 44EHT | 15, 368.00
AEE, BIEMNIHEEA A4 v 500ppm OETHEL TH
Bo AMHIR OFCIL, SHAFEFRCIDLD LM
FEXhBHWIHLE L LR BY, BEHXOREIZHEHAK

DEREACRET EKMESKCIZb0EE Z b h
%o ‘

ﬂu @ E
(1) 2 HFIBETIIREA 35. 33ppm ()
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T 164, 0ppm CHUTHEVNER A E) OEANTSH
EARM OB EEC 30, 0ppm BlLEOHISIZFE 3
DL THBo

B,

#3 MFAESE (RWEE 300ppm LIk
IR R R A
BOHE D KEETERRTE S 332.63
B M AT EREREIET 335. 60
M BETTSIRE IS » T © 363.00
Wom ) aWe 414,10
'(J;g%% LB 436.00
IEN T%E%%EW 505. 00
B F AT 556. 00)
o ERTR, AT 718. 40
B | RIETN, B8 864. 00
kL (ﬁ?c“ﬁﬂ? LR R 943. 00
wOE ﬁﬂ%rﬁ}ﬁ' @, A, 7 517,00
BERE | EIREWA, B, & 5, 000. 00
SR A o v, M E D CHARDREA & BE

HBHOTHEORMEN D, BEE GEXTHH—K, (ﬁ\
ZEL), FoFiLE ERETRIARMRD, MER
BT, JRET, FEPRT, MisanRy), ﬁﬂ%,ﬁ(a‘%
ST N —3) RS RN, &40, REREGE
AHN—, KEHD DR (RE) 7c & ok
SELC T RO AKMERENRE I - ThHbnEEL S
oo L LSHioMich, MTFROEIB%E K
A VAL C AR U e 5 SAHBHD
T, EERICGE TN EE T B UNEN D b,
B VEES Y T AHEE

E1mnb, FHEL LB & 1.25ppm (EINIE)~
23, 82ppm (R DN T, NER (E) LSt
O HIEE 10ppm AT OEZRL T %0 FEHITIE,
HEErY R &, 10ppmbl ok & EC i L
THh, EHEEO 175. 0ppm 2E S BV ETH Do
ZOBMRZ, EREREMECEET 2E=B
BRKEnD 7 1 vREBRTHHEEKT, ZORE—E
CIRRAE O T RIS < Rbh, FRCHIEhc S
Vo RABERSHERE LB TEERSL Y, £EMH
BOHIBROEENR bR 50

L S A

Ri1Aod<c, g, ~vrv, 7.5%, WHHBEE
FOHEGIT T RS &,

L o &ggaF v

HAHGEFR N OTHIET, 0.3ppm M ko Mgk
4 B &Y TH B o ‘ébkrﬁﬁl&%‘ljmﬁ% & BB -
&R, PIWEH, BEE, BB TS, R,



x4 %£5 BEHAFKOMEMEEZE CGIHEED
" % | " onny NOS N |kt | rdkm | R A %
BE * 0.33 O~ 5.0 65 | 65 41,1
E i 0.34 5.1~10.0 39 104 65.8
e It 0.37 10. 1~15.0 21 125 79.1
] 1 0.38 15.1~20.0 24 149 94. 3
i = 0.39 20.1~25.0 5 154 97.5
=5 bisd 0.65 25.1~30.0 2 156 98.7
& 3 0.70 30. 1~35.0 1 157 99. 4
= B 0.79 35. 1~40.0 1 158 100.0
= i 1.08
W H 1.24 W ERIT OV TOERL DT a2, FHF
= il 145 WOREGI 158 KD\ T OB FIEH 5 OE D T

FHEE % <, ZEETE 0.3ppm Bl 31.4% T
A, PR, SEHNE SR E Ve WA R IT
0.3ppm Bl EAY57.1% ©, KEHATIICRE 12.8
ppmAEH X T Bo MR TR0, 3ppm BL_EA
48.2% % 5T\ Bo

2. =UFVAAXV

< VA NI ERFTHOC, SEFROE
WHLE TR v oV ORI L E Ve L LEEII
IR B e BEESZEROL 84ppm, T
fiE1% 0.55ppm THh %o T DOfEJIE, FEF, ke
B, WHERLEAEWEHEZRL TV 5o

7 v A AV

Bkl L Cidied Ty, MR KT, &
Y, ERPEETCHRI S, BSE 6. Oppm AR L TV
Ho VKRR, ZHECLBHIN TV, »ih
4 AREHEHE 0. 8ppm LT TH Do o2\ED X 5 7nik
IWETE, REHEb%5 <, SRERNC Lo ©
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DETECTIONS OF BOTH AMMONIA NITROGEN
AND NITRITE NITROGEN IN TAP WATER

To use deep well

water containing ammonia nitrogen as its source

Yasuo KIMURA, Kenkichi YAMAZAKI, Hiroshi NAKAMURA

Even if residual chlorine is present in tap water taking its source from deep well

water containing ammonia nitrogen, both ammonia nitrogen and nitrite nitrogen are

often detected. Then it is decided that the water does not conform with the water

quality standard of the Japanese Water Works Law..

The condition of producing nitrite nitrogen was examined by addition of chlorine

to ammonium chloride solution (0.7 ppm as ammonia nitrogen) and to a deep well

water containing ammonia nitrogen (0.45 ppm as ammonia nitrogen, Sample A of

Table 1).
Results :

1) Ammonium chloride solution ;

chlorine (0—10.0ppm as available chlorine).

Nitrite nitrogen was not produced by addition of

2) Deep Well Water containing ammonia nitrogen ;

a.

—3.0ppm as available chlorine).

Nitrite nitrogen of 0.001—0.003ppm was produced by addition of chlorine (0.5

But by addition of 5.0ppm chlorine, nitrite

nitrogen was not produced and ammonia nitrogen vanished.

Nitrite nitrogen of 0.006ppm was produced by addition of chlorine (1.0ppm as

available chlorine) and iron metal powder (50mg per 200ml).

AEERELE T, RIREMT L OTHERS R
ZEwFE DL LD dnb L EEE T 5HE
D—D2& LT, 7vE=T7HERRLOENSBBTEE
FRFARCHE L bW EFHEL T 50, B
HFEZKRET2EHRER SCRWT, BEDTEY
LG EBbhS T v = TIHER, TR

* SR L RSN AR
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BLAEAT, BWMREEEIERSIhDP, EHED

HFRD X 57w =7 ERT ppm AT DIEHRE

DL, EMBIEERE TR ST, RS
HTHEHRETH D EMEL TV 5o

Livl, bhbhit7 ve=7 %% 1l ppm T
BEHPKAEREE T BHAKE BT, EEBDE
FWHRFTPRTNT D, 7 v e =7 hER, BB
MEREAARCRE IR 0L SRR LTV 5D
T, FORMEOWT  Ehs L OTEEEZT O

TR PIRES L BEBEE LOME

Hfb7ve=va NHCI LOBLAT vE=T

BRI L EAFKF DT v =THE R O

T, HEWEHELF OB AT RS SERES e S

5#@#&0w1,%?0;5ﬁ%&%ﬁot0

) EB S - ‘

a. Wl X OSERE , S
i) pH FESENE : EREES b ) ¥ A NaHCOs2. 10g
BXOREEF b U ¥ 4 NagCOs 2.65g % 7KEKI &
AL TI00m] &3 %,

i) 7vEs 7 HEREEE BTy e =9 A
NH;Cl 0.3819g #7RAAIC LML TLIET 5o K
Wiml 117 ve=7HE%0.lmg &

i) HEREW KSR ) v AR (BaiE
FELTLOZET) BRI TIOF e FHML
7oo AW 1 mIE 0.4mg DHEHERE Ero
iv) GXIGEEE  BEQV—50%, 10mm ¥ 3 020
mm FHH -

v) pH A ~% — : WHITEP model HM—A, &
5 A BIR
b. A B &
1) KFEA A VRE H) © 75 AEEE
i) 7ve=T7HER: 27—k (EELAE

i) TN GRE, 20mm AR, 3
B 520mu CHIE
N SRR ERS AN LD
A7 m AWEH ) Y ABRMEH AW S DB (F
B (10mm 4= A% i U TR 440maTRIE), 50
mhEEA G, A b Y O VvEKR 2.5m] I
Kamz, 50mlE Lico

<. EB Ik
1) 200m DA AT T AT V& =T HEEE
PRl dmpd & DK THI80mI L L, Zhy
pH i C, Fh7h pH 6.0, 8.0, 9.0 i
Lo, EEREY ©h £ h 0, 0.5 1.0,
1.5, 2.0--5.0mI iz, FhFEh4RE200mie L

tro (% pH OB PO 7 v e = 7 148320, 7Tppm,

v ﬁ%’%ﬁ?]ﬂ% 0, 150, 2.0,-8.0, 10. Oppm), *

RBOBIICONT, 7y e =T RERE, TR
FHEE L ORBEREWE Lo ¥z, Lat 2 Rk
WAL L oy A 24 s X OSBRI L -0 bl
A EROME LTI,

i) 7ve=7WHERYELRIFFKR (Tablel @
Sample A) ZHBREERCEKL, BEHICERA
WAMoK 1lexL, 0, 1.25, 2.5, 5.0, 7.5,
12.5m] (EFERMELLTERER 0, 0.5, 1.0,
2. 0,‘ 3.0, 5.0ppm) #Mz, ThEhiZoT,

7y R = R § O S T A 2R R i

| L C TR SR E BURAE A B < o
i) 7ve=7HERLEGUEIFK (Table 10
Sample A) 200m i U ZEATK 0. 5m (4 in % 7=
b (BEAMELLTLOppm) 442 D,
FERENCIRR G, BAbmigh (HigRaE,
RE, BILEk GRE—D, #8 GRFE) »50mg
TowMzicnb, HREAESE, 7ve=7THEE,
WA E R WE L o
2) WRRIVEBE

1) 7ve=7HREREEErLHLLTvE=T
282 0. Tppm OV COERRTIL, TNHTEES
A B X highofc (Table2 ~Table4)o *
fo, 24W5REHE, 48MERRICINGE 21T C b EANER
ERIMH S R0t

it) WHERBO7 v =7 SR, EHRRNY
TG ERIFE IR b S hed <, Ak
2L LT, EKB4EE© 0.001ppm, 488fC
0.002 ppm, 4 HH7TO0.005ppm, 5HETOO0L
ppm, 7 HETO0.10ppm, 8 HE0.30ppm, 9
HEO0.42ppm, 10HEHTO0.45 ppm#%#RE L 70
Lo L oERiESRaIsSAEE LY W Ltk
3, 23H Bk FhA ERIB I Nin laDo7ze —,
7vE =T HERE, BOKE 5 HA T TRBRALE
{b& s ishofchs, 7HRTO0.35ppm, 8 HAK
0.15ppm, 9 HH®0.05, 100 Bicii e kHxh
i feofc (Fig 1)o LoL, HSEWRMNE 0.5~
2.0 ppm DA VR TEREE 45825 0. 001~0. 003ppm
WH S hion, TR EoBEINIAbhithDie
Fro, 7TvE=T7HERLERRMECES L
¥, TOBOREEIL A S ithor (Fig. 2 ~
Fig. 4)o EREMES. Oppm OB A1 MM IEE R
137 H B % ¢0.001~0.002ppmif i S 2%,
DOBNE Lo ¥/, T Ea=7HEEL 3R T
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Table |

Properties of Deep Well Water-Samples examined

Samples D

’ (Kuruﬁxe T) (Ho}]?a C) .(Ho}g C) (Kashiwa (MitaEka C) (Nerimﬁu)
Depth “(m) 140 140 150 180 115 100
pH Value 7.7 7.5 7.8 7.5 7.3 7.3
Oder & Taste none none none none none none
Turbidity (ppm) 0 0 0 0 0 0
Color (ppm) 0 0 0 0 0 0
Ammonia Nitorogen (ppm) 0.45 0.28 0.60 0.40 0 0
Nitrite Nitrogen (ppm) 0 0 0 0 0 0
Nitrate Nitrogen (ppm) 0 0 0 0 0.6 0.6
Chlorite in Chloride (ppm) 4,2 13.0 6.0 7.0 14,2 8.3
KMnOs Consumed (ppm) 1.11 1.32 2.17 1.78 0.79 0.71
Total Clonies (in 1ml) 0 0 0 0 0 0
Coliform Group (in 50m1) (=) (=) (-) (=) (=) (-

Alluviam Dluvium

Table 2 Relation between Ammenia Nitro-
gen and Residual Chiorine at

Table 3 Relation between Ammonia Nitro-
gen and Residual Chlerine at

pH 6.0 pH 8.0
added Detected added detected
]

BE | 5 | BE |fE| & | wu 55| B | BE |22 & | o
5 = —5 g IS zg IS -5 5 =] —5 g =] 2 o 6
k20 T O 70 M B TP k20 B O 7 T
0.7 1.0 0.68 0 0.7 5.9 0.7 0.5 0.67 0 0.26 8.0
0.7 2.0 0.65 0 1.6 5.9 0.7 1.0 0.61 ¢} 0.52 8.0
0.7 3.0 0.62 0 2.0 5.8 0.7 2.0 0. 47 0 1.12 7.9
0.7 4.0 0.51 0 2.8 5.9 0.7 3.0 0. 40 0 1.16 7.8
0.7 5.0 0.27 -0 3.2 5.9 0.7 4.0 0.25 0 1.76 7.8
0.7 6.0 0.15 0 3.5 5.9 0.7 5.0 0.13 0 1.18 7.8
0.7 7.0 0 0 1.5 5.8 0.7 6.0 0 6] 0.06 7.8
0.7 8.0 0 0 1.2 5.8 0.7 7.0 0 0 0.72 7.7
0.7 9.0 0 0 2.5 5.8 0.7 8.0 0 0 1.68 7.6
0.7 10.0 0 0 3.5 5.8 0.7 10.0 0 0 3.36 7.6
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Table 4 Relation between Ammonia Nitro- Fig. 3 Nitrite Nitrogen produced by Addi-

gen and Residual Chlorine at tion of Chlorine (1.0ppm)
pH 9.0 ppm
added detected 04 NHs=N
0.3 2
« 5 o o 5 5 o
=R = R - B - 02
g5 | 5 | BE |£5| & | oH 01
g'd = EF | BE| = :
< o < Z O 7 NO-N Y
ppm|  ppm|]  ppm| ppm|  ppm 5 10 aays
0 [¢] 0.70 .0 9.1
0.7 0.5 0.62 0 0.44 9.1 Fig. 4 Nitrite Nitrogen produced by Addi-
0.7 1.0 0.57 0 0.88 9.1 tion of Chlorine (2 Oppm)
0.7 2.0 0. 48 6] 0.75 9.1 PP™M
0.
0.7 3.0 0. 46 0 0. 65 9.1 4
03
0.7 4.0 0.41 0 3.00 9.1 02 NHs -N
0.7 5.0 0.25 0] 2.31 9.1 01
0.7 6.0 | 0.14 o | 185 | 9.1 ok NO2N _ .
5 10 days
0.7 7.0 0.08 0 2.00 9.0
0.7 8.0 0 0| 2.50 | 9.0 Fig. 5 Nitrite Nitrogen produced by Addi-
0.7 10.0 0 0 | 3.80 9.0 tion of Chlorine (3.0ppm)

Fig. 1 Nitrite Nitrogen produced by No
Addition of Chlorine

ppm
04+ 5 10 days
031 AN
0.2 \ Fig. 6 Nitrite Nitrogen produced by Addi-
ot \\\ tion of Chlorine (5.0ppm)
\ PP
0 26 days 02
0.1
Fig. 2 Nitrite Nitrogen produced by Addi- NHy N, NOL-N
tion of Chlorine (0,5ppm) 0 ' 5 10 days
P 5’2 NH2 =N
’ OB FRKOTRES S (Break point) i Table
03 BICRT X 5ic, MHEIRINE 3. Oppm HEFIC 5 &
02 Biboh 323, FHEGEEMOEREHETR, SRS
Qlr NO-N X i 0.001~0.003ppm R D MLANEI:EHA M
Q=== TetRTTTTTTTTTS 10 days S, AEfeR D EoERNE TSR ER
A B E e oo
T 0.1ppm B E W2y, SHERIZHE %L 2 iii) Table 6 WRT LOIET v E=THERELET
(Fig.5)0 FEIZ, MHRUINE 5. Oppm OBFA T I FRCERENES 1.0ppm & L, ThEXhi
TptEsEdR, 7vE=7HEEME L IEBEHER SR, MMLELER, RocEk, AN SR, W=
fehote (Fig. 6o FHIL R MBS ERER O ERC 2T 5 &%
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Table 5 Break point of Deep Well Water contain Ammonia Nitrogen

‘]?Veep Well ad(ded Cl/l/lori)ne detected
ater 0.4mg/mi . Ammonia Nitrite
Chlorine Nitrogen Nitrogen
m} m] ppm ppm ppm
200 0 (0 ppm) 0 0.45 0
200 0.1 (0. 2ppm) 0.03 0.45 0.002
200 0.25  (0.5ppm) 0.27 0. 40 0.001
200 0.5  (1.0ppm) 0.71 0.30 0. 001
200 1.0 (2.0ppm) 1.30 0.20 0.001
200 1.5 (3. 0ppm) 0.83 0.05 0 «—Break point
200 2.5  (5.0ppm) 2.28 0 0
Distilled
water 200m ] 0.5 (1.0ppm) 0.86 0 0

Table 6 Nitrite Nitrogen produced by addition ofChlorine and Several Metals

Deep . detected
Well added Chlorine added Metals : -
Water (0. 4mg/m1) Chlorine | Ammonia | Nitrite
Nitrogen Nitrogen
mJ m} ppm| ppm ppm|
200 0.5 (1.0ppm) Zinc Powder 50mg 0.56 0.40 0.002
200 0.5 (1.0ppm) Zinc Oxide 50mg 0.56 0.40 0.001
200 0.5 (1.0ppm) Reduced Iron 50mg 0.55 0. 40 0.001
200 0.5 (1.0ppm) Iron Powder 50mg 0 0.40 0.006

Fig. 7 Geological Map of Tokye and its Vicinity

Diluvial regions

SENRESS H;Lly regions
L _ - Gl fgne
o DeepWell.
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Fig. 8 Stratums of Deep

Sample B
0171
Red clay
10 - Gravel
Cla_y
20 -
Clay cont. sand
30 -
Yellow sandy clay
40 - Gravel con -Clay
50 - Blve Sandyday
Blue sand cont.clay
60 -
70 - Blue sandyclay
80 - Blue rough sand
cont” sand
BZI/E fine sand
90 -
Blue sandy clay
100~ Blue clay cont shelles
' _ Blue sandy cla
1o e Blue sanc{ 7
g T Blue gmvel
120 - o Blue rough sand
130 - / / Blue sandy clay
0~ W" Blue sandy clay

60/7?.( . Pumf&e 5

Bobhied s, $ifd ARICEE I RRERN
WL, FEMERMEEETEIL 0. 006ppm M X iz,
BaEKEELE L HELh T30k, k&L
WA v FMETH B, TORERC LOTHEK
B, Kk, WL TH6 5~ 6ETEMO LN
BHL, $ENBHLIOPELCLS 2 L1 %
Vo SO DOVTIE, FIERAY Tkl
H7puhs, AR SE R R R GRS B RO T
L0 EEbhb,
BHEKBOT »E=THRCOWT

WFTCHRE LB R H ks L OB o ¥E 9 &

(128)

Wells
Sample D.
m
0 Red clay
T2 clay
70 - /, Yellow sandy clay
20 - Sand
30 - /S{/g/ Q'b) Blue clay cont. shelles
0. R
« .| Fine sand
50 - N
: ‘9/ Q/Lé aay cont. Shelles
60 - S White sand
Lo Gravel
70 - ) Fine sand cont- Shelles
80 - (lay
a0 - 0.,
0. B 8 Gravelcont. shelles
100 - o ) 0,
Brown clay
110~
Fine sand
120~
Brown clay !
130 -
140 ~ : While fine sand
j 7, Blue clay
150~ L Sand
ool Gravel
160 - NS
S| Rough sand
190 - I
180 -

A00mM P R)KDHFTT v = 7 HERELYSEL, L
LEG L EEARE BRSO TND L, FORHBA
EBFig. 70 L5 wilffiuc 5 0, rotiER 4 5
% &, Fig.8 D X 51, FURIE b DB B ki@
FEL, BAN:@ibd 5 ikl ch oz & Bbh
2L00%E\ e T, TOKEERFHND E Tablel o
Sample A~DD XS5 pHIZ 7.5 FThbh, 7v
=T HERY AL, IEWERMESE, MEESRT
ZENRo

BHPRPD7 v 2 =7 WER R LSS
DR ONTEE, FE3E, MEBEAW T o% TR



Table 7 Properties of Raw Water ‘on a Private Water Works

Well Number
- No. 1 No. 2 No. 3~ No. 4 No. 5 No. 6 No. 7
| Depth (m)| 180 180 180 180 180 180 180
pH Value 7.5 7.5 7.6 7.5 7.7 7.4 7.6
)} Ammonia nitrogen (ppm) 0.08 0. 40 0.32 0.10 0.14 0.02 0.32
Nitrite nitrogen (ppm) 0.040 0. 000 0. 000 0.022 0. 002 0.000 0.000
| Nitrate nitrogen (ppm) 0.2 0.0 0.0 0.1 0.0 0.0 0.0
Chlorine in chloride (ppm) 5.6 7.0 6.3 7.0 4.9 4.9 7.0
KMnOs Consumed  (ppm) 1.78 1.78 1.78 2.24 1.24 1.08 1.70
4 Total colonies (in 1m1) 0 0 0 0 1 0 0
Coliform group’ (in 50mi) (= (=) - (CD) =) (= )
Run (O) or not (x) X O O X X O O

DI, TRREESE, 7 v e = 7 HEKRCBTINT
ERERELDE R TWAYY, 7V E=7HE
ORI, T E & A RS D, B
HOBHFwIrFEE L2 & (Tablel @ Sample
E, F), BIO7veE=7HERrabErRO]
BRESDE, VIEULEERR Y OMERD », LR
BiH A ML TH O EHEE IR, Tve=TH
BEOBEC R BWEI SN EBPLRBEZ EREND
WELT, FHFRPOT7 Ve =7 HERIHRILE
W DBIEO B LD TEE IR0 TRL, HWED
BER IO TR IR0 EBRUICHAFHYS R
PN Do

Fie, ZoX SRR T ve = 7 HERD
Enie, MIREERF AR Sh? 2 &2 B
%o Table 7 123 % o> 3 R AGE DK FRH 7 >
WORERB LIRERT, CoTROIFFD S H 4K
BT CHEHE ST 50 BEGABIFFEKY
DIXEREB SR A B SR iehoiend, (Rikdp
DIFFRD HIE TN TR RS R S hice &
N EORRD X 5, GHFRPDOT v 2 =7 HE
RSBy o e wic®, RikRoHE
KixFHFORCREMER T Ly ), Mbho
Weegi by 5, Fo-—IRA TR SRRk
IhicdhDeFrbhbo

& 3T v

M) 7 ve=THERTFUEIFFREREKE S 58

FAGETe S ds T, HRMBLT O 54, s
R RCEREA %R T & 0.001 ~0.003ppm
BEOHMBREERN R IR, 7ve= 7RSSR
EDORIFRH X b, KEBEKEEECTREE & 7
BEHEDOHD T Lo

@) 7vE=THERYEURIFKERKE T BK
BB\ T, SAKE, B X CHa B
LC&cE, REEEoMBENS /Ry, TRY
PSR/ ER S hed s L Bbh s o &,

() BHFEKPOT v =7 HBEHIEECHL I
I iod, KR, eI BEE LT,
MR EZ b FAFCRE S 3B E0H 5 &,
Fi, EHEOYIGCHFT KD B L kikRoHE
K EDFHRITALEE KR Lo T &, 1
BUERLBEH IR 2BE0H 5 L,

@) 7vE=THERYEUEAFILE L L TlEih
wH, TOBFKBEC BRE D oMBEIEEL, B
BRI CH D & Biboh 5 & &7 Eos bilESE
LT, EHERBO 7 v = 7 BERI RS
DIRTGI L DT D BB S b DTHEIe L, HE
W IR BT XD TR S 7o b D R L 75 A Y
ERbhbZ k.

3 [N
D 2EfSKERES KB~V 7y 7 (R
IR, p.87 (1968), ~EE KBS,
B
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2) BAK#EHE  REEEOBETELM, p. 3 (1), p.22 (1969
(1959), HAKEWE, R 4 BAREBAMEFEHHE, S HHER
3 EEZER, WHAME, HEl#E: gk, 10
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Removal of LAS surfactant by Ozonation

Recently, ozone is used for removal of odor and sterilization for drinking water

in Europe.

Our study was designed to determine the effectiveness of ozonation to be remove

LAS surfactant laden solution.

The LAS concentrations were measured using Abbott method.

Ozone concentrations were determined by absorbing ozone in a 2% potassium iodide

solution, acidifying with 0.5N sulfuric acid, titrating to a starch endpoint using: 0.01256N

sodium thiosulfate.

Consequently, it was determined that removal rate of LAS was 95% when LAS

concentration of 1.0mg/l was ozonated for a period of one minute by ozone concentra-

tion 12. bmg/l-air.

=4
VA, A BRI X BT O 5 Gk AB TN &R
LTkY, Hie BKROTFRABEOBICIELE > T
T TV Do T CIR—IERGE TIIHRRIC X 5 W&
TP T ebiTo 523, HERRMEL, ToLHE
HEWREE e, SvavsaR OdTE VKSR
LT BORTRTH Do
F ZTEFEN AV IR X 5 REHEROBRSE
BRI ONTHRERT RO ThIce 4V VIEDWTH
BRCa—wy ~ECRBEOBHTELAVSRT
B, FlBETERBE, BExbE b o7y vy
7 = /= MFE DM O RE BT AT
HRE LML CTE T Bo
a0 IR
1 AT OBE DED T,
2) FERNEEIMRBEOLTH VvV OIEE &S
BRI CE, BIROMRERIESTH 5o
B3) IR, AV vRAZTBFRCERL, BuE
DHEN e\,

il

* R DIIERT  ACE R

BlEo X5 BflEhd %0

REERAD 5 b cic— VE (GIEE% 7 A+
NN XY ALK VBB —ABS)IEOWTIE2, 30
WERHDHOT, 2Ry 7 v (ESEH7 L 51
NV LYV ALK VBIE-LAS) ©OWTORELT
72720 ‘

REATIHS S UHER
1. %
(1) BEEHT AFA=vEY ALK VTREREK
SO;Na S0;Na

| |
0
N/

L]
\I |
CHy~CH-CHz+CHs ~ CHy-CH,-CH-CHe'--CH,

(LAS)
(B34 26.86% (M.W348.0), K% 69.20%,
SR8, 79%,  RIXIG A 0.15%)
LA 8% RICEM L CRBIRE T 50
1mg=0.lmgLAS (UATHIE LT %)
@ 2%avitrvva (KD B
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BIRW FVUREARER
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W, AV VIR AZERE 2 K I BRECRIN & 4,
Mtk & Lictk, 1 BCAMBREIRRELEL LT N/80
NapS:0: B CHHET 5o
3. FVVEBENEFEAER
FI3FE L D ELBOHERILKD 11 L T b
z)o
C=24%10%N+FeT1/V
C:#VviEE (g/mPe\itmg/1)
V KIBghE2BEALLE Y vEEY2ADE
(m)
N : Na:S:Q: B O BE GRE)
F: D il
T: D EE
4. LASOHER
s (%) =22 B x100
A:LASOBEE
B 5B OBELAS ORE
5. LASERE
LASOERKELL LT I S—3363 [AREEH D
R MRERBRTE] WHESh 7 =4 v RSk
DREPERIRA Lico AL Abbott HEFRL, #Ek
® Longwell-Maniece DK fax BB LAzb DT, #
BOREEEAY EUKOBRICLTEyHBTE, B
Bib, BEURERILC & FEE LRV HETH Bo
BIEEETHR A 5 v v 7~ sy i k4
% EE S, SWRSAR 50m], Bl00mInki:
AN, BACTAHYVHERTEEF Y Y ABIKRI0Om].
AFVVIA—ER S5ml RO v ekibs 10m] B
Mz, S0FRNMLIEELObHEL CHHseT
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BT T3 COEER2EL hELLODL, (B
131 NEifE 3ml iz %o kW T(A)CGEYE
ROV wmia s lbm] iz, 245FKFCRD €
FleDb, 7Zeerr By (BICHE T (B)ERE
2 5 RIKERIRD ¥ cnob vkt & B % 50
miDAA7FAalRE T, Z7rriislbmlaz(A)
whlz, BOFBEOMBEEZ S DIEL Z v e kLA
BiaEhtbh. &% 0m i L, Wk 650mu
CCHEET %o

6. HERER

(1) Abbott Iz % pH D&

BRI AV v B ARIOG LU ERBR U B L& pH fEAYE
TLAOTI#HERT Z &5 B0 THENE (10048)
T pH 4.0, 7.0, 9.0 0fgEREZEHEML, pH OEE
DN THET L 2o

pH 4.0 7.0 9.0
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(134)

881 FR AR B O AKE D S DDOP E 5T B
b, B2FIWIKCLASHERYHEMLCLO, 2.5
ppITFHE L 72 DT~ v X VS ) v AEBERED
D THRMBOBIETH Do BIBRIIF Vv T AR
SBEDOREEERL o0

TOMEE, A, B, CovThdBERM 525 T3

~982 DL RKRE R, 10 5 Cidkm 98.8 &R L
2o

# &
FHOKER, V7 b BREEEROA YV v F AR X

LoREEE LTI

1D pH iz b7 A Y A

2) BT 25°C Hits

3) AV VEBIE S H12.5mg/l-airdt ko
P& tr vy # A2 BUD L EBREDOLASK
DT AR T DL D5 fEMEED B R B g
B, AV VI AOBRREEY 55U BT TR
EOBIMTIZLA ERD DRI Fiz, T
KPR AV v A% B UTE OB REY LB
& REFEERC O CBERRE 55 C0% L ks
BERBD bR, RFCEECOWTHHATESEARL
n, FCHRAKDE~ v VEED VY AHEEY 1/2
UFemd LTk, ToHEIFFICRD BB,
HOWEREOMEE LT, LASHEEM2ppmbL
Lle B e+ v OBRIC LOoTHEBAHM LS
o, BUSHEARCO REEEH L 4 v v OB Fm e
Tlsbnisith, BHRMETLTS 50T, ¥
Y 2 VEDOHRAZHENT SLERS D LD THhbHo
F 7o, FUSRH OB 20em BE G Fas Ty
REECH b, 4V v ORBOERAS D % F KK
FHRLCTLEY, BROENDBCDTLIFFEF LD
T\ o

ST RIGRR OEMEMEOWT LB L
Vo

3L ik

D JilEzEsE, KEE—ER : KL FEK, 6, (8), 47
(1964)

2) JIEEFEsE, KEE—HR - KL BEK, 6, (9, 15
(1964)

3) EPEB, NARZER : BAKEEK, 9, (8), 17
(1967)

4 KPEE, HFHS:EE  KERaMEE  GTD,
16 (1965)



TN D AE BN B 3 5 42 nFse
1. BB o KB 4 MH 1 2\ T
[V NI N =

BIOLOGICAL STUDIES ON THE WATER POLLUTION OF RIVERS
1. On the Benthic Fauna of the River Naka

Koichi MATSUMOTO and Masao MATSUMOTO

The writers collected the benthic fauna from nine stations on the River Naka in
Tochigi Prefecture in November of 1966 and in March of 1967.

The results obtained from the classification of benthic fauna are summarized as
follows:
1) The benthic fauna collected from nine stations on the River Naka is classified to
more than seventy-nine species of aquatic insects which are comprised in fifty-five

genera belonging to thirty families.

The are :

Ord. Ephemeroptera -+ 8 families, 13 genera, 24 species.
Ord. Odonata «:-+reeeereseen 1 family, 1 genus, 1 species.
Ord. Plecoptera -weeteeeeeeeses 5 families, 15 genera, 20 species.
Ord. Hemiptera =« oveeeees 1 family, 2 genera, 2 species.
Ord. Megaloptera «eeveeeee 1 family, 1 genus, 1 species.
Ord. Trichoptera -+« +oeveeee 7 families, 10 genera, 17 species.
Ord. Coleoptera «:-eceoeeeeees 2 families, 2 genera, 2 species.
Ord. Dipteras- o oseereerereeess 5 families, 11 genera, 12 species.

Further, some species of Hydrachnella, Oligochaeta and Nematoda were collected.
The number of species of the benthic fauna collected at each station ranged from
sixteen to thirty-three species.
2) The benthic fauna of the River Naka was composed of mostly lowland species.
3) The dominant insects of the TNI and Standing crop at the River Naka were
Ephemeroptera and Trichoptera respectively.
4) The benthic animals collected from each station in 1966 were more abundant than
those in 1967.
5) The biotic indexes at each station on the River Naka ranged from 28 to 59 and
the average was 42. The numerical values indicate biologically that the river is clean

and still unpolluted.

* R AAEVIEAT KRBT
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6) The diversity indexes ranged from 6.2 to 11.3 and the average was 8.8 indicating

that the river is presenting well balanced circumstances to benthic fauna.

7) The benthic fauna of the River Naka is abundant in both individual and specific

numbers.

8) The number of species and individuals collected from River Naka was greater than

those of River Kinu in Tochigi Prefecture.

9) As the results of the present study, the River Naka may be ranked to oligo-

saprobiotic zone.
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19665 DA CHRE S EREED RO LB D
THbo
EPHEMEROPTERA

Leptophlebiidae ; Paralephlebia sp.

Ephemerellidae; Ephemerella basalis Imanishi
Ephemerella sp. EC
Ephewmerella vufa Imanishi
Ephemerella sp. ED
Ephemerella sp.

Caenidae ; Caenis sp.

Baetidae ; Baetis sp.
Baetiella sp.

Siphlonuridae;  Isomychia japonica Ulmer

Ecdyonuridae ; Epeorus uenoi Matsumura

Epeorus latifolium Ueno
Ecdyonurus yoshidae
Takahashi
Rhithrogena japonica Uneo
Rhithvogena sp.
Ecdyonuridae sp.
Bk, 6% 98167,

PLECOPTERA
Nemouridae ; Protonemura sp.
Capniidae ; Capniidae sp.
Perlodidae ; Isoperla okamotonis Kohono
Perlidae ; Paragnetina tinctipennis

McLachlan

Neoperla sp.
Ovyamia gibba Klapalek

Acvoneuria jouklii Klapalek



Perlidae sp.

Chloroperlidae; Chloroperlidae sp.
Bk, 589 B,
MEGALOPTERA
Corydalidae ; Protohermes gvandis
Thunberg 1 o
TRICHOPTERA
Rhyacophilidae; Rhyacophila sp. RA

Rhyacophila nigrocephala
Rhyacophila transquilla Tsuda
Rhyacophila sp. RG
Rhyacophila sp.
Glossosomatinae ; Mystrophora inops Tsuda
St‘enopsychidae; Stenopsyche griseipennis
McLachlan
Psychomiidae ; Psychomia sp.
Hydropsychidae ; Hydropsyche brevilineata Iwata
Hydvopsyche ulmeri Tsuda
Sericostomatidae ; Goera japonica Banks
BiE, 6% 686
COLEOPTERA

Psephenidae ; Mataeopsephenus japonicus

Matsumura
Elmidae; Elmidae sp.
Pk, 282827,
DIPTERA
Deuterophlebiidae; Deuetrophlebia nipponica
Kitakami
Blepharoceridae; Blepharoceridae sp.
Tipulidae ; Antocha sp.
Eriocera sp.
Tipulidae sp.
Simuliidae; Simuliidae sp.

Chironomidae;  Chironomidae sp.
Nymphomyia sp.
Rhagionidae; Atherix (A.) ibis japnica
Nagatomi
Atheriz (S.) satsumana
Matsumura
Bk, 78 9E10E, % oiI»ic Hydrachnella sp.
Oligochaeta sp. Nematoda sp. 7 &3k Xhizs

77, 19674 D FRE THAE S - EERMI L R D

ERBDTHbB.
EPHEMEROPTERA
Ephemeridae ; Ephemera japonica McLachlan

Leptophlebiidae ;

Ephemerellidae ;

Caenidae ;
Baetidae ;

Siphlonuridae ;

Ecdyonuridae ;

BlE, 7 RH12/#E23%8,

ODONATA
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Gomphidae ;
PLECOPTERA

Nemouridae ;

Perlodidae;

Perlidae;

Chloroperlidae ;
Bik, 4FH3EI6H.

Paraleptophlebia sp. PA
Pavraleptophlebia sp.
Ephemerella basalis Imanishi
Ephemerella sp. nG
Ephemerella triping Ueno
Ephemerella sp. EB
Ephemerella sp. EC
Ephemerella rufa Imanishi
Ephemerella sp.

Caenis sp.

Baetis sp.

Baetiella sp.

Isonychia japomica Ulmer
Ameletus montana Imanishi
Epeorus uenoi Matsumura
Epeorus latifolium Ueno
Ecdyonurus yoshidae Takahashi.
Ecdyonurus sp.

Rhithrogena japonica Ueno
Rhithrogena sp.

Cinygma sp.

Ecdyonuridae sp.

Gomphidae sp. 1o
Newmoura sp.
Amphinemura sp.
Protonemura sp.
Nemouridae sp.
Isogenus sp.
Isoperla nipponica Okamoto-
Isoperla sp.
Perlodidae sp.
Paragnetina tinctipennis
McLahlan:

Neoperla nipponensis McLahlan:
Oyamia gibba Klapalek
Kamimuria quadvata Klapalek.
Kamimuria tibialis

f. ueno Kohono-
Kamimuria sp.
Perlidae sp.
Chloroperlidae sp.



HEMIPTERA
Aphaelochiridae ;

MEGALOPTERA
Corydalidae ;

TRICHOPTERA
Rhyacophilidae ;

Glossosomatinae ;

Stenopsychidae ;

Psychomyiidae ;
Hydropsychidae ;

Aphaelochiridae sp. 1T,

Protohermes grandis

Thunberg 1 i,

Rhyacophila yamanakaensis
Iwata

Rhyacophila nigrocephala

Rhyacophila transquille Tsuda

Rhyacaphila brebicephala
Iwata

Rhyacophila sp.

Mysirophora inops Tsuda

Stenopsyche griseipennis

. McLachlan

Psychomia sp.

Hydvopsyche brevilineata Iwata

Hydropsyche ulmeri Tsuda

Gumaga okinawaensis Tsuda

uncert ; Trichoptera sp.
BAE, 789 B15%,
COLEOPTERA
Psephenidae ; Mataeopsephenus japonicus
Matsumura
Elmidae ; Elmidae sp.
BE, 282E2%&,
DIPTERA
Blepharoceridae; Amika sp.

Tipulidae; Holorusia sp.
Eviocera sp.
Tipulidae sp.
Simuliidae ; Simuliidae sp.
Chironomidae;  Chironomidae sp.
Nymphomyia alba
Rhagionidae ; Atherix (A) ibis japonica
Nagatomi

Lk, 6F9JE9R,

Kitagamiidae ; Limnocentropus insolitus ZDIFM, Hydrachnella sp. Oligochaeta sp.
] Ulmer Nematoda sp. 7c EWEE I o
Sericostomatidae ; Goera japonica Banks T B AR HLE O TIIRIL /e B O IR E S W RE Rt
Dinarthvodes japonica Tsuda FE2~FS5RLIo
#=2 1966EE0MINBAE SRR
No. of St. | #HERH mmm x cm B v m/s i R D ®R %E
2 11/25 15—20 0.4 —0.5 | A vt OfFERRE L,
3 11/25 15—25 0.4 —0.5 | K/NAE,
4 11/25 15—20 0.4 —0.5 | /INEEE D
5 11/25 40 15—20 0.4 —0.5 ” ”
6 11/25 30 20—30 0.5 —0.7 v ”
7 11/24 30 20—30 0.3 —0.4 | K/INFEE
8 11/24 40 7—10 0.6 —0.7 | /NEES
9 11/24 30 15—20 0.25—0.3 | /INAREE D
F3 196TEEOFIIFHEM SRR
No. of St. | gaagA R | M| A W WK o % 8
1 3/24 5 5—10 0.4 —0.5 NN
2 3/24 15—20 0.4 —0.5 N E YR
3 3/24 15 10—15 0.5 —0.6 INABEE FD o
4 3/23 10 10—15 0.6 —0.7 NEEEE Do
5 3/23 15 15—20 0.5 ” ”
6 3/23 25 20—25 0.4 —0.5 ” ”
7 3/23 20 20—25 0.5 —0.6 ANV AT
8 3/22 50 1520 | 0.55—0.65 | /NARo
9 3/22 30 | 1520 0.4 INAREE .
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F4 1966511 Bo#PFI0KE S HESR

- =1
Mics | o wo| X B E W OE Do CoD
2 % B 10. 2 6.8 30<C 11.5 0.32
3 i & 10.2 6.8 30< 11.8 0.71
4 ” 10.8 6.8 30< 12.2 0.45
5 ” 9.8 6.8 30< 12.6 0.71
6 ” 8.3 6.8 30< 12.8 0.58
7 WMo 1/5 H35hE 11.2 7.0 9.0 12.5 0.58
8 b % 13.2 6.8 30< 12.5 0. 45
9 ” 11.5 7.1 30 12.2 0.58
£5 1967 3 BRI KEAHHER
WA | | e ™ e | wmomoE| DO cob o
1 b V& 9.1 6.8 30< 12.8 0.39 7.5
2 54 b 8.2 6.8 30<C 12.3 0.78 7.5
3 v 6.4 7.4 29.0 12.4 1.16 9.0
4 ” 9.9 7.6 28.0 12. 4 1.94 8.5
5 ” 10.8 6.9 30< 12.9 0.97 8.1
6 & b 9.8 6.8 30< 12.5 1.74 5.3
7 p 10.2 6.8 30< 12.7 1.26 5.3
8 ” 11.5 6.8 30< 12.9 1.94 6.4
9 ” 10.5 7.0 30< 12.7 2.13 5.8
#£6  FENICSIHIT B ELOEES & AT R
\\\,\@ﬁiﬁ 1966 1967
g ; BB Sl | TNIZESL | BERESL
e \\C%\> FanT s | REETOS | Bk 05 | AR 05
EPHEMEROPTERA 3 (37.5) 0 8 (88.8) 3 (33.3)
PLECOPTERA 1 (12.5) 0 0 0
TRICHOPTERA 4 (50.0) 8 (100) 0 6 (66.7)
DIPTERA 0 0 1 (11.2) 0
Others 0 0 0 0
Total 8 8 9 9

B oo BB AL, )0 & K%
7o, ZHAE LB E W E /s S HE ST,
BEL TR R L BCRA B S\,

19664EFE fs X OV 19674 o 44 FR A MLsT V) B B4
W 75 EERETI D & - DR s DBIRA IR T 5 L %6
CRTEBDTH D,

Tiledt, 1967FEERTHELITooit 8 MDD 5
b, 4HUSTEARN, SHSATHRENEREFRD
DL GBEREE BN DI —F, BFECEE
KR TCEAE AR RTH O,

1967T4EEEIT 9 HBAIT D\ THEE L7223, 20 5 H8H
BT B oBRBENRLE (, BERE TR 6 T,
TEHME D, SHEATERE AT ERERTH D,
Zheo T Ep ST, WEEAL DL bR
BEENEL, BHER, 420&bBFREORSVE
B EL bR Do

WIE KPR TE SN EREDYC 54 H
O R OB RFE R X OBFEED 34 196645
WO LBTAEIDNTHHNT, TORBERET IO
M1 &2milico
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' \%ﬁﬁﬂ}ﬁ 1 2 3
w&:&x
“%f: 67 66 67 *66 67
L E\
B e AR Eme (B Eims B Rpme BER Tlng | WA | Ene
—— | B | G| G G G| G |
205 614 71 338 236 1,536 31 164 135 1,184
EPHEMEROPTERA (53.7)| (20.3)(18.1)| (10.3)[(56.7)| (28.9)1(13.5)| (17.9)| (21.6) (34.6)
33 909 34 118 12 208 47 183 17 391
PLECOPTERA . 8.6 (30.D| 8.1 (3.6 (2.9 (3.9)20.4)] 0.0 (@D (114
29| 1,431 233 2,776 134 3, 534 24 400 66 1, 607
TRICHOPTERA (7.6 (47.0)((59. )| (84.6)(32.2)| (66.5)/(10.4)| (43.8)] (10.6) (46.9)
DIPTERA 114 63 54 51 34 38 128 167 313 232
9.9 (.08 (1.5 6.2 0.DIGs D 8.3 (s0.1)  (6.8)
Others 1 1 0 0 0 0 [0] 0 94 12
0.2 0.0 0.0 0.0 0.0 0.0 (0.0 0.0) (150 (0.3
S . .
O , : : : .
s R 66 67 66 67
Bty o T EGHE | EEme | WAK | Eime | MEE | EEme | BEK | Eimg
| (%) %) (%) (%) % | (% %) 1 (%
119 358 360 1,521 168 470 403! 2,986
EPHEMEROPTERA (18.3) (4.2 8.8)  (57.6) 36.3) (1.1 (56.7) (28.6)
30 220 20| 539 32 323 30 1,095
PLECOPTERA (4.6) ol Go b 6o @7 w105
279 7,641 21 92 17 3,232 85 6,221
TRICHOPTERA @0l b (D (L8 (B0 (65 (20 GH5)
20! 242 139 1 52 20 111 146
DIPTERA GLe)| @9 @ @D a2l @nl as.e) (1.4)
Others 16 0] 72 2 35 0 82 10
(2.5) .0 1.7 .0 (7.6 (0.0)] (11.5) (0.0)
\x\ﬁ‘ﬂﬁﬁﬁ)ﬁ 6 7
~ Pl
\; \ > > b} >
e ﬁ‘%ﬁz e 66 67 66 67
By T T(me) [fEGH | EEme | WAK | Eime | WG | Eime | BEK | Eime
] (%) %) (%) (%) (%) (%) (%) (%
n 170 389 247 1,940 412] 1,088 316 1, 109
EPHEMEROPTERA (45.2)  (19.9)] (63.3) (4n®)| 48.8)] (16.2)] (73.3)  (29.0)
15 335 25 421 31 103 19| 394
PLECOPTERA @9 andl 6ol e G s ol o3
65 1,148 37 1,765 237 5,356 56 1,663
TRICHOPTERA 7.3 G| o.m] 0.9 @8 D] 9.8 3.0 (45 D)
110 53 57 109 142 141 25
DIPTERA (29.3) @D a4 @5 qes) (21| (5.8 0.5
Others 16 30 24 144 21 2 15 642
(4.3) (1.6); (6.2) 3.3 (.6 (0.4)] (3.5 (16.8)
S FEHE
\\@\% — ; ; : ' :
I H}\%%& e 66 67 66 67
B4 (mg) & HEmg | BN | ERme | 4K | Eamg | BEK Ejlmg
, (%) €3 (%) [€3) (%) [€9) (%) %
405 1,259 288 2,813 285 1,539 228 3,682
EPHEMEROPTERA (69.2) (32 6) (57.4) (47.2)] (36.1) (18.8) (59.3) (55.0)
17 19 76 15! 375 14 968
PLECOPTERA a9l sl @8l s (Lo (w6 @9 145
130 1,792 165 2,962 391 5, 454 142 1,979
TRICHOPTERA 2.2 60| (2.9  (49.7)| (49.6)  (66.8)| (29.2)  (29.6)
24 16 20 102 50 67 34 18
DIPTERA ) 0o @) . 6D 0D .0 (0.2)
Others 9 750 10 5 48 730 8 45
<1.6> <19.4)‘ (1.9) (0.2) (6.1) (8. 9) (1.6) (0.7)
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%8 HWHICKHITD TNI OELE

1966 1967

1 Buaetis.

2 Ephemerella, Baetidae, Ep. latif.. Baetis.

3 Baetidae, Ep. latif., Ephemerella. Ephemerella, Bastis.

4 Baetidae, Ep. latif., Ephemerella. Ephemerella.

5 Ephemerella. Baetidae, Isonychia. Ep. latif., Baetis.

6 Ephemerella, Isonychia. Ep. latif..

7 Isonychia, Ephemerella. Ep. latif., Isonychia.

8 Isomychia, Ephemerella. Baetis, Isonychia.

9 Isonychia, Ephemerella. Ep. latif., Isonychia.

#9 1960EE KT EFMEAOBIEDI
No. of St.| TNS A B c BI | TNI WEIGHT DI
2 16 12 3 1 28 392 3.281 6.2
3 16 12 3 1 28 231 0. 922 6.8
4 24 17 4 4 42 649 8. 461 8.5
5 26 18 5 3 44 463 4,226 9.6
6 26 20 4 2 46 377 1,955 10.5
7 33 26 5 2 59 845 6.710 11.3
8 28 22 3 3 50 585 3.862 10.1
9 27 20 5 2 47 789 8. 165 9.3
1967 EECETHEMEDBIEDI
No. of St. | TNS A B c BT | TND | WEIGHL DI

1 25 21 3 1 46 384 3. 146 9.7
2 19 16 2 1 35 416 5.316 7.3
3 18 14 3 1 32 627 3. 426 6.4
4 24 17 5 2 41 663 2.649 8.5
5 29 24 4 1 53 711 10. 458 10.2
6 27 21 4 2 48 390 4, 379 10. 4
7 24 20 3 1 44 433 3.821 9.1
8 21 17 2 2 38 521 5. 998 7.7
9 21 17 3 1 38 486 6.692 7.8

TNS ; Total number of species collected.
; Number of intolerant species.
; Number of tolerant species.
; Other miscellaneous species.
I ; Biotic index.
NI ; Total number of individual collected
I ; Diversity index.

gwmwowe
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1225, bhdkdERERBICET S
EMA O & EED I 1T 2BEEBER OB D
£ B3 19664 B 3196 T4E B I { T 2 i (St 3
B LU SLBIADHF Til, X CHE L a2 T B,

ZAUE, ST b 1966511 A2 H196T4H 3 A £ Co
M B OBERBEIY EALD DR 5 X H A E
RAMERL-bDEF 2 B do

TR £ A 310 B AR BE o 1 R4 oD B ST
FEBIWRLTo “

Fitiob, 19665EED LA WT R BB 5EE LT
Ephemerella 7B LT Tuiedd, BRI St.3
RO St A LA oM E Tl Ephemerclle B ERE 72
Lok Dtce FRCEEE Shb i, WEE R 1T 5
St. 5 ~St. 7 D ST Ephemerella, Baetidae, Iso-
nychia 7o TH OO NBLEE WL Epeorus latifo-
lium WEDTNBZETH Do

—77, BRI BT HELEEH 5L, 19665EE L
LTRSS & LT Stenopsyche griseipennis & Hy-
dropsyche ulmeri DMEERECTHOzo LiL 1967 45
BRED &, HFHRE L OTESEIETRSE S
Fbizo Tindxh, St.1, St.2 35k U St. 8 TIXRIE
e L [AlRE Stemopsyche grviseipennis & Hydvopsyche
ulmeri NEEETH DI, FOIEMOHEDE S
FFERNEREDT St.3 Tk Hydropsyche ulmeri,
Si. 4 1% Ephemerella sp. nG, & Rhyacophila, St.5
13 Stenopsyche griseipennis, St.6tL Stenopsyche
griseipennis & Ephemerella basalis, St.7 1% Steno-
psyche griseipennis, St.9 X Hydropsyche ulmeri 75
ETH O

19664EEEN VT 1967SEED B T % X 0D T IR j4RE
HEZThIBOEEZRL 1

Zhik, ThbbEEIAEERERRTEY, 2
OHBET BEERYOEE L4 < ¢, KEBpcE o
THFEBIEO FE 0@ T2 EwRT 4D TH
Bo

B 19665 E M L96TEREIC { HNTD I fEDOEHE
BRSO TR cF24Abh 12 X 5 ik
19664F B {1 D 42 ARE B BIE A L0671 { & X
T, IHVBRELICRETHOLIExB®RTILOL
Ex bhdo

(St—1)

AU E SR EER O 5 HISYE B 23 EE -
L beboE bl

1T Baetis sp. 1 145 BEREI N F D IEMNT
Pavaleptophlebia sp. 3 {E{K, Ephemerella basalis 2

(143)

{44, Ephemevella sp. nG 22{@{k, Ephemerella sp.
EC 41{f{k, Ephemerelle rufa 1{E4E, Baetiella sp.
9 {fifk, Epeorus uenoi 3{E{E, Epeorus latifolium
12{4, Rhithrogena sp. 4 {B{K7c & QW B 24
Ehice

B W Amphinemura sp. 2 A, Protonemu-
va 1k, Isoperla nipponica 15{@1K, Isoperla sp.
2 {f{f, Perlodidae sp. 2 {f{k, Kamimuria qua-
drata 4 {E{k, Chloroperlidae sp. 7 flifF, LB L
Rhyacophila transquille 2 (81X, Stenopsyche grisei-
pennis 6@, Hydropsyche ulmeri 21{E ks & 03%
hEhfEbhicoe

FOIEIIEEEAE o Elmidae 1 {E{EE T E O
Antochaz sp. 11{E#, Simuliidae 2{Eff, Chirono-
midae sp. 101{f{ 7 O S i,

(St—2)

AHLE CHE S - 19664EE D IEEETIY O 5 5 Hy-
dropsyche ulmeri 7%, BEFC RO TCLEREFRET KW
THEATETHOIo L LEFIIIEFRIT T
H. ulmeri AR SETHOCR, BEHEHTIE
ulmeri N % C Baetis L ER & D720

19664E I B S M-8 B 0 5 %,  Ephemerella
sp. EC 23hcd, L EGENS {AMEHFL R
$8\~C Baetis sp. 12{f{k, Ephemerella basalis 11{f
R & % DI Baetielle sp. 2 {84, Epeorus lati-
Foliwm 1 {BfE, Rhithrogena 2 {B{kis ¥ BB bhico

S RMBAER e B & Ephemerella DEEEIRAH
AL, R EERR DS 5 D 1o Epheme-
velle sp. EC W7 EELME SR, WCiTEEE
D Y icinote Epeovus latifolium H364{EM & %
BLRIONREENTH %o

FEPE TIX19664E 1 Capniidae 41 4L R L%
$, FRiT Isoperla okamotonis 518K, Acroneuria
Jouklii 1 B 7e &N EE I N BUERL Capniidae
MAKIEH X NhT, b3 Isoperla nipponica 7 {8
1k, Oyamia gibba 2 {f#K, Nemouridae 2 {E{#,
Perlidae 1 {E{A2E DI ICIBE TR\ o

FPE T, WELICE UL REEH R T,
H. ulmeri PRCHIid % WFE L It oEEBIL
100p) 2 ChHhotco WIT St griseipennis 1355, F
DIEMNL. Mys. inops X Rhyacophila transquilla,
Rhyacophila 7o ENXC RENBURGET DRES Iz

PERE S BT X DERIFD BRI, Anto-
cha sp., Simuliidae sp., Chironomidae 7¢ & 23R4
Ihico



(St—3)

YR B OB EGEL "66 FEED 31 ik LT 67
BT 135 EEDY 4 BN L Tuisoe

BBEFEICIL Ephemerella basalis 318IE, Epheme
vellz sp. EC 15{8{&, Baetis sp. 31E{k, Bacticlla
sp. 3 {{%, Epeovus uenoi 4@k, Epeorus latifo-
Tum 3G EDNRES NI, RIS LT 6THEE
1% Ephemerella basalis 58K, Ephemerella sp. nG
S56{fER, Ephemerella sp. EC 4k, Ephemerela
rufa 2{A{K, Baetissp. 45{f, Epeorus latifolium

23R fn KR R, BRI Ephemer Buaetis,
X Epeovus latifolium 75 EHGIFEE J b L

{ELAE DR
FEME CiY, 6641 Capniidae 41EF, Isoperia
okamotonis 5 (K, Oyamia gibba 1 KD
., B Nemoura sp. 2 {0k, Amphinemoura sp.
1R, Isogemous sp. 11{H{E, Isoperla nipponica &
{4, Isoperla sp. A{E{E, Kamimuria tibialis 1
BRI B bhice T inhh BEIEERT { BT 67
SEEOHTA B ORBEEER D ot B,
TS ot R, BIEEICALEGA L EE X hoie
Capniidae sp. 23 67TEEITA&MRE B RIH Do

BIE 1L 66 St griseipennis 5{EME, I ul-
meri 1MERD KT, 6TREE Rhyacophile transqui-
Ha 31EE, St. griseipennis 1 {E{E, H. ulmeri 62(f
fRie ENERE S, BRI H. uimeri DIEMAEILD
o

HEAE 7o B O IR B vy, C66IREIT Mataeopsephe-
nus japonicus 1 {f{k, Blepharoceridae sp. 1 fE{E,
Eriocera sp. 1{ffk, Simuliidae sp. 92{8{&, Chi-
ronomidae sp. 34{EA 7 EAREI NI, BUEEET
Awtocha sp. 1{E{k, Chironomidae sp. 312{F k%
BlcDBTH b0

(St—4)

T IV B WS E O TR T E L T b
&, BE L O E OZ (LA BN D bbb,
"664EIE DB R L Rhyacophila nigrocephala 1 A4,
Rhyocophila ivansquilla 27T{f{k, Rhyacophila sp. 4
B, Mystrophova inops 58, Stenopsyche gri-
seipernis 67T, Hydvopsyche brevilineata 20{A{F,
Hydyopsyche wlmeri 155(0 & EAEH - MEME bic
D7Dy, T Rhyacophila transquille 1818,
H. ulmeri SEELMEREI RSO0

— 5, WRURB L 66T Ephemerella basalis 16
{ff, Ephemerela sp. EC 12 [k,

Ephemersila

yufa 1484k, Baetis sp. 18{f{k, Baetiella sp. 41{#
1k, Isomychia sp. 8@, Epeorus latifolium 9 {#
1R, Rhithrogena sp. 1 {BA@EHNFEEI NI K
L 67 £ B Wt Paraleptophlebia sp. PA 2 {f4E,
Ephemerella basalis 5 8{&, Ephemerella sp. nG 213
B, Ephemervelle sp. EB 2 {l{k, Ephemerella sp.
EC G1ffk, Ephemerella vufa 31845, Caenis sp.
1 {84k, Baetis sp. 67{ 1k, Epeovus latifolium 60
B4, Ecdyorurus yoshidae 1 [@k7s & 93 Xh,
ATEEEE DB AR L 0 L 2 fnoiee FRCHTF
W E S eh D72 Ephemerella sp. nG 75 213 @
FhEbhie

FOEMTAME, ME, WRARRREEL LI
KiETeiDlzo T, '66FEEE K Capniidae sp. 14
{84k, Isoperia okamotonis 1Bk, Oyamia gibba 1
84k, Kammiuria quadvate 4 {8k, Antocha sp. 57
ik, Simuliidae sp. 11{84%, Chironomidae 132 {#
£, Nymphomyia sp. 48K, Atherix ibis japonica
1@k 7e EABIE S N, 67 SEEEIRL Isoperla nippo-
nica 2B, Isoperia sp. 1V{EEK, Neoperia nippo-
nents 1 Bk, Kamimuria quadvaia 2 84, Chlo-
roperlidae sp. 4 {H{k, Holovusia sp. 1 {H{k, Antocha
sp. 2 {f#k, Tipulidae sp. 2 {f#, Chironomidae
134{@ 1k, Mataeopsephenus japonica 1 {8, Elmi-
dae 1{HEREPRESI I

(5t—5)

67 AR DR A 4 X OVERL R o £ ESEE 3
EorhE L TR5 L, fiEFRS EEshion
BRI /2 WA Uico

GIEERICEREE SRR B 0N i B B 1 Ephe
mevella basalis 7 {E{E, Ephemerella sp. EC 69 {H{&,
Ephewmerella vufa 28{8{k, Baetis sp. 2184F, Baeticlla sp.
23{ER, Isonychia japonica 25(81E, Epeovus latifolium
7 {8k, Ecdyonurus yoshidae 2 {8k, Rhithvogena sp.

5{{&, Rhyacophila tvansquilla 10 {f{E, Rhyaco-
phila sp. TER, Mystvophora inops 5{EIE, Steno-
psyche griseipennis 158K, Hydropsyche brevilineata
60fER, H. wlmeri THE{KTe & C, FJEEEY Parale
ptophlebia sp. 3Bk, Ephemerella basalis 1 {R(E,

Ephemerella trispine 10ff{F, Ephemerella sp. EC
42(@ 1k, Ephemervella vufa 1484E, Ephemerella sp.
T4{E 4k, Baetis sp. 118{@{K, Isomychia japonica 8
B, Epeovus latifolium 120f14%, Rhithrogena sp.
1318, Rhyacophila yamanakensis 18H{E, Rhyaco-
phila transquilla 781K, Rhyacaphila sp. 2 {l{F,

(1445



Mystrophove inops 2 {l4E, Stemopsyche griseipennis
24{f{k, Psychomyia sp. 11{E{k, Hydvopsyche brevi-
lineata 2 {84, H. ulmeri 36 {8{X, Dinarthrodes
japonica 10{EE, InEXRERE IR0 £D5 BT H
Baetis sp. & Epeovus latifolium DHIEEI B
TELLEHL 52T %0 LrL, H brevilineata &
H. ulmeri OEGEEIIIEA Lo tHEIE 1L 66 4EEE
Capniidae sp. 8 {f{F, Isoperla okamotonis 18{ELF,
Kamimuric quadvate 5 {B{F, Perlidae 1 {E{f, 67
SEEC Isopevia wipponica 124K, Isoperla sp. 15
@R,
gibba 1R, Kammimuria tibialis 118 7c En%
nThBbhic

PR BETE & bIe Antocha sp., Ewiocera sp.,
Simuliidae, Chironomidae 7¢ & EREINTo

(St—6)

AR O EEEB AR TR & b R IOl T
7o, 66 EEW R S ERERY, IRIFE 2
Pavaleptophlebia sp. 2 84K, Ephemerella basalis 41
{@{k, Ephemerella sp. EC 6 {4k, Ephemerella rufa
10ff{4&, DBaetis sp. 2 {84F, Baetiella sp. 2284k,
Isonychia japonica SMER, Epeovus latifolium 238
&, Ecdyonurus yoshidae 4 {84, Rhithrogena sp.9
{BURC, TR Paraleptophlebia sp. 58k, Ephe
merella basalis 2T{E K, Ephemerella sp. EC 5 {Hk,
Ephemerella vufa 25(81%, Ephemerella sp. 31EEK,
Baetis sp. 12 {81k, Isonychia japonica 35 {{E,
Epeorus latifolivm 8K, Ecdyonurus yoshidae 6
[Bf%, Rhithrogena sp. 20(l{k7e & TH %o

5 B 0k 6 T4EEEIC Gomphidae 1 {HffE%
R E 7ol

Parvagnetina tinctipennis 1{@{E, Oyamia

B L

HHAH 266 4B Capniidae 6 (Bl 5, Isoperla
okamotonis 3B, Neoperle sp. 2 M8k, Oyamia

gibba 118, Kamimuria quadvate 2 {84k, Perli-
dae 1 {f{k7s & T, '6TAEE Isoperla nipponica 1
{84k, Isoperla sp. 19{E{E, Neoperla nipponensis 2
B, Kemimuria quadvaie 3{EEETH Do
EAME L 66 SR Rhyacophila transquilla 8 {E
1, Mystrophora inops 4R, Stenopsyche grisei-
pennis 9k, Hydvopsyche brevilineata 18{F{E,
H. ulmeri 26{8{&, ZEEEW Rhyacophila transquilla
6 {EE, M. inops 1Mk, S. griseipennis 5 E{k,
H. ulmeri 23{F {4k, Trichoptera 2 B E Iz,
B Mataeapsephenus japonicus DHT, N
MEL Antocha sp., Eriocsva sp., Amika sp., Chi-

(145)

ronomidae sp., Nymphomyia alba 7c EEEE SR
720 FOEMICIE Hydrachnella sp. 1 {4k (674RE)
& Oligochaeta MERE S tzo

(St—17)

AT 3513 B 67 SEEE O IR o TSR - {8k
Bk & SIREIFEE { BT s Dt FIcBHE
OEEHSREEDRH 1/4 TH Do

I B oo BASUIRTEE X 0 HETREY L w51l
Efos, BRI 5 &2 0B ETLDe Tich
Y, '665EREICIY Ephemerella basalis 32{F4E, Ephe-
merelle sp. EC 39E{k, Ephemerella rufa 20{E4E,
Ephemerella sp. 2 {8, Baetis sp. 13{8 {4, Buaetiella
sp. 4404k,  Isonychia japornica 143{H{E,
wenoi 1{E{k, Epeovus latifolium 40{8{F, Ecdyonu-
yus yoshidae 10{84E, Rhithrogena sp. 18{H{k, 7x
FR A Lo, '6TAEEEIC L Pavaleptophlebia sp. 2
{84, Ephemerella basalis 6{F{&, Ephemerella tyi-
spina 58k, Ephemeralla sp. EC 5Bk, Ephe-
merella vufe 6{B{, Ephemevella sp. 15{E{£, Bae-
tis sp. 18ff{f, Isomychia japonica 106{E{%, Epeo-
rus latifolium 10484E, Rhithrogena sp. 4918 75
EHREHE LI £D 5, 6THEED Ephemerells D
BEEEIIRTEEOR 1/4 THDlco Epeorus latifo-
lium VIS HIEE DO 2.5 f5 &4 { eDio

—7J7, 66 EEICIRE S WEBMEL Rhyacophila
transquille 8 (%, Rhyacophila sp. 218k, Mystro-
phora inops 14K, Stenopsyche griseipennis 37{F
&, Psychomyia sp. 218X, Hydvopsyche brevili-
neata 52 {1, H. ulmeri 122, B|EL Rhyaco-
phila transquille 3184, Mystrophora inops 118
&, Stenopsyche griseipennis 5184k,  H. ulmeri 47

Epeorus

kT, T H umeri BRHEE LV FELIV R
DT\ Do FEMHE 1L 665EE . Capniidae sp. 11 {f]

k., Isoperla okamotonis 17{R{E, Neoperla sp. 2 (f
1k, Kamimuria sp. 1, BRI Isoperla nippo-
nica 6 {f, Isoperla sp. 7 {84k, Kamimuria tibialis
SR, Perlidae sp. 1 @57 & ENT hi
7Co

FEH E 1 664 EC Deuterophlebia nipponica 1 il
1, Antocha sp. 22181k, Si
muliidae sp. 5{fif&, Chironomidae sp. 114ff{k,
WLEIC Antocha sp. 1{f{F, Chironomidae sp. 22
84k, Nymphomyia alba 2 {EE7n & & HE L,

FOIEATIY. 665 1T Mataeopsephenus japonicus
4{ffk s E'midae sp. 4 8¢ D@A & Hydrachne-

Eviocera sp. 1 Bk,



lla 31f{4&, Oligochaeta 10{f{4, Nematoda 1 {f{f
&, B Protohevmes grandis 1{E{&&  Oligo-
chaeta 4{E{K7s 238 Hivico

(St—8)

TSR 1) 5 REEI A O LT o> # 5 & [
B, MER BB SN TE L,

T AR DU 2 Il U C s EEEIIER U
THBHY, BEEBTHEEDL 1/2 ThH ol T
b, ‘66EEEI Pardleptophiebia sp. 2 8k, Ephe-
merella basalis 15ME{k, Ephemerella sp. EC 508
1k, Ephemerella rufa 2084, Baetis sp. 2 {E{Ek,
Baetiella sp. 1684k, Isonychia japonica 119{ELE,
Epeorus uenoi 1 {E{E, Epeorus latifolium 30{E{E,
Ecdyonurus yoshidae 518{%, Rhithvogenz sp. 118
Rig EDNEES R, C6THEREEIC Ephemerella basalis 36
{81k, Ephemerella trispina 9 B{K, Ephemerella sp.
EC 12{8{k, Ephemevella vufa 1MFEH, Ephemerella
sp. 12{84&, Baetis sp. 100{@{k, Isonychia japonica
101ME 4k, Ecdyonurus yoshidae 11{E{E, Rhithrogena
sp. 2 {fifk, Ecdyonuridae sp. 1{fkic &2 Hh
oo THBD S HLELERDIDIL Ephemerella ba-
salis HRIFEEO /S b Lz 2 L &, Fhic
Baetis BARIAEEED 2 IR L C 67 551 100 [Efk
NEEINIZ ETH Do

FAAE 1% 66 SEEW Rhyacophila transquilla 511
&, Rhyacophila sp. 1{8{E, Mystrophora inops 12
{E4%, Stenopsyche griseipennis 8 {f{E, Psychomyia
sp. 3{E{k, Hydropsyche brevilineata 25{8{f, H.
ulmeri TOEEDFE IR, TR Rhyacophila tra-
nsquille 3Bk, Mystrophora inops 118K, Steno-
psyche griszipennis 138K, Hydropsyche ulmeri 148
R ENBE SRz T0 X 56T REDOEIE
VAT < BACEEEBUL A Te o e MR A0
IHER U CH D 0

FEE Jo X OB 1% 664EEE 1 Capniidae sp. 11
{B{ds, Isoperia okamotonis 418K, Neoperla sp. 2
{81, Amntocha sp. 3 {H{F, Simuliidae sp. 2 {E{F,
Chironomidae sp. 17 {fi{&, Nymphomyia sp. 218
1k, *67EEEV Isoperia sp. 18{A{F, Chloperlidae sp.
1 {8k, Amika sp. 118K, Chironomidae sp. 19ff
Wi EW, EhThiFEShic

ZDE L Hydrachnella sp., Oligochaeta sp.
mEBELR.

7093 T664EEEIT VY. Protohermes grandis 1 {8E53ERE
#E IR

St—9)

BBl o IBTEIEHUE X OSBEME & 41 66 4 &
MEDTze T D 5 Th Hydvopsyche brevilineata
A GOLE B 235 E S h, BB SAEE K
el Drc E VRN TH Bo

WR% FL 1% 766 SEEEIC Pavaleptophlebia sp. 1 {84,
Ephemerella basalis 31{EE, Ephemerella sp. EC 4
{84k, Ephemervella vufa 61184, Ephemerella sp.
ED 1184, Ephemerella sp. 2 {B{K, Baetis sp. 6
@1k, Baetiella sp. 10(@{K, Isonychia japonica 100
848, Epeorus latifolium 36{f{K, Ecdypnurus yo-
shidae 33k, CO6THEW Ephemercla basalis 14{F
{&, Ephemerella trispina 218k, Ephemerella sp.
EC 114K, Ephemerella rufa 13{H4s, Ephemerella
sp. 16{@{%, Baetis sp. 1484k, Ameletus moniana
80{ffk, Epeorus latifolium 127K, Ecdyonurus
yoshidae 11{E{&, Cinygma 58 ENFEE SR,
BHZ  Epeorus latifolium OB 6THEI%
22T B

W E 13 664 Rhyacophila transquilla 2 {8
1, Stenopsyche griscipennis 14E1{E, Hydropsyche
brevilineata 2358, H. ulmeri 140{8{k, *674FEC
Mpystrophora inops 4B, Psychomyia sp. 1 {H{E,
H. ulmeri 13T FE S hico

1B § X OV B vk 664K Capniidae sp. 4
{44, Isoperla okamotonis 11{8{F, Nezoperia sp. 4
B, Oyamia gibba 1A, Kaemismuria quadvata
5k, Antocha sp. 15{f4E, Eriocera sp. 1 {E{F,
Chironomidae sp. 33, Atherix ibis 1{E{k, 67
EEW Nemouridae sp. 1{E{f, Isoperla sp. 31{#
&, Kamimuria quadvate 9 {E{, Perlidae sp. 1
B, Amtocha sp. 1{E{E, Chironomidae 33{f{47x
ERE bR

7o ¥ "664EREIC 1T Protohermes grandis 5 1 {EHEE
i

= #

19664E11 7 & 19674F 3 A1 HEI)I ARG 0 L0958
Tr ORI DOV TEE L CEBHELENTHET
BOERHTH Do

1D IBENRGED 9 Hhms BELE L 2 EER & %
RUICHR, 30BISSE7IELFE Lo

Ephemeroptera 8 B3B8 24
Odonata 18 1EB1#E
Plecoptera 5 RH15/Z 207
Hemiptera 1B 2E2%
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Megaloptera 1RH1E 178
Trichoptera 7 FI5B17THE
Coleoptera 2R 2E2HE
Diptera 5RIBE 127
MDA, Hydrachnella, Oligochaeta, Nematoda
eETHbDo

TR A RS OB T16~33E L L THh %o

2)  FE oA M HERE S BRI T
EAETFHBEETCH DI

3 BEEICIIRE E 2 b0 & bEREENE L,
FRER S DL LBHFEORET CEEEYTHOR.
4) 1966LEREIC 331} B EEEEI) L 196TEE DT h &
WA B &, WEENS EHE S

5)  HSET) 0 £ PRA R D £ R E1128~59C, F
INEA2% IR U Iz & AUEIRE D A S KBTS
FICHEREIN TN EZRT LD TH bo

6) HI DL FEMAD Diversity index (36.2
~1L3TCHENL 8.8 LMW EAR Lo ZHUT LD
WA EETE L 0T RWEERRETH H & L EIR
LT3,

7Y HE 0 & P A R o (B A o FREE
PEBRBETH S,

8 HENDEEIYDOTNI, TNSIEERID
ThbHI bXTH

9 W OFEERBRILEBE KRR TH b0

(147)



WA o R E I T 5 BF5E

1. 7 VYERREOELST LIRS E O Gas-chromatography

[ER S &5 U AN 7Y N E
=B K- de N AFAT

STUDIES ON METABOLITES PRODUCED BY MICROCORGANISMS
1) Gas—chromatography of Vslatile Metabolites of Staphylococci

Yasuta NAOI, Yataro KOKUBO, Taichiro NISHIMA
Kusuhisa KITAMURA and Shigeru MATSUMOTO

(Department of Food Hygiene, Tokyo-to Laboratories for Medical Sciences)

In order to find out a more rapid procedure for the differenciation of Sta-
phylococci species, ether extracts of the volatile metabolites produced in the liquid
culture media were studied on gas-chromatography by means of flame ionization detector.
Strains used in this investigation were Staphylococcus aureus, Staphylococcus epide-
rmidis and several species of Micrococci, cultured in the Heart Infusion Broth containing
2 9% glucose.

The results obtained are summurized as follow :

1) Metabolic products formed by the strains of Staphylococcus epidermidis were
. mainly composed of lactic acid and acetic acid, while those formed by the strains of
Staphylococcus aureus were identified as ethanol, acetoin and 2, 3-butanediol, in addition
to lactic acid and acetic acid. Therefore, these two species were apparently distingui-
shed on the chromatogram.

2) It was impossible to detect any difference among the species of Micrococci by
this procedure, because all the strains investigated produced no detectable volatile
materials, but from this point, it was easy to identify the strains of Micrococci from

those belonging the species of Staphylococci.

T AN E

EARECIRR AN oM S h 2 B2 RET 2%
&, BRI OWCE 2 ORI R EIE L 7l
MHTe big i, i h ORHERE 35, T o
W, &0l TENLEL Sh, BEE0DE2L
LT Gas-chromatography (LATFGC) & X 5 FER

HER T2,

MBS O G C A BRNTIGA L7c Dk, Abel &1

* RRU AT R

T, HEEEA OB RS E LT, Bk ML
72> methyl ester #GCR I VAL, FD
ERICET TSR T 0. 0%, EkmEE
BoG CaoiomkRe B o s it Uic s 4l
1145 B ¥ TERH B F7z Reiner? ¥ 11, Pyrolysis

CaiEoMBECHFAL L 5 & 3 A 7o Henis
&9, M OEA T AR EAMED A G CHITL,
T OMRA ROV, SO EBEOENCFIAL
29 ERITW Do LUk, B LEhOMEENED
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G CHOMEAT I 2Tl fe D E IR T 59712,

bhbIUTHEERE LTS P YEEOT 7 E o
WEART 02T 58, T OB coagulase test %3
BIHEBERTEOEN EOPDFL LT D, £
Thhbhuk, 5538 REPOBREERBEYS ether
L, CoMBYERFELA & v LRBE 2 AT
S, gas-chromatogram (LUF GC gram) & )2
T/ EE DB CEI0EILREAL, bbETIHE
HIBIA R EE7: micrococcus BHIZOWT b Hiliiats
ALTDT, LITHET 50

RERMFRI RO TR

1. BB :

1 grhEiskoB A S E ORI 30kk

2) —Ad (BEEMTFEERE LEREROE
ARBAS XV OMLAHES S EERE ITHORE
oo 4300

3)  EHPRIFYERT B O KR K i %) 4 Smicro-
coccus B OEFEHEL - TELT IR

Micrococcus flavus OUT 8276
” lysadeikticus I FO 3333
” caseolyticus OUT 8088
” conglomeratus OUT 8090
” nishinomiyaensis OUT 8094
4 percitreus OQUT 8096
4 perflavus OUT 8099

2. AR OEEEITE

B, Heart Infusion Broth 122 47 P iE
Tz ioh ORI, SR, FSH e EE R
30°C w24, o 1lm] 2HO 5 m] OfF
EHC L, B0k, X5 30°C C48NHIEE

L7ce

3. fhHJTER

R B ORI, ARSI L D B
ki ouT, Henis %4 KUY O'Brien” O JEcHs
3 % Table 1 WRFIEF TfT7a270

FELE SmI w5 NERE0.1my, 0.2M MEEE—H1k
7Y buffer 1.0m [ &z T Uk, AlEdH
FIL, FED ether #iNx Tl %4770 070 ether
Ba e~y FCHEEEIRY, +o ether fiiHTE 24
KEEEE S + U v A THOKEE, ERT 1/10 BEIZER
L, ThEGCHFMOREIE L BbLGCCreE
AT HFET, —10°C YT CHREL, 12 #E
L7

Table | Extraction method

Supernatant solution
5N HCI+0.2M HCI-KCI buffer
Saturated with NaCl

Extracted with Ether

|
Water layer Ether layer

Saturated with anhydrous Na;SO,
Concentration (Room temperature)
Sample
4, GCO%&H
IR ERG C— 1 C DKEL L + iS5
Aice 29 s 2f@EE A, ThZh Henis%?
Yoshioka 42 o2 2B L, Ml E 5413 o8
AL, Table2 WRL &M TREL 720

Table 2 Gas-chromatography conditions

Column (1)

Column (2)

Column

Column packing

Column temp.
Detect temp.
Inject temp.
Carrier gas
H, flow rate

Range

Sens.

Glass (180%0.4cm)

Porapak Q
80~100 mesh

210°

240°

N 40m!/min.

20mi/m n.

0.4mV.V

10%

Stainless (180 0.4cm)

10% CW 4000 /Chromosorb W
5% TPA HMDS

60~80 mesh
110°
120°
160°
N2 40m!/min.
20m{/min.
0.4mV.V
102
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Bt
D 7 aQ)%@ALE

pak Q & AD

C -7 DRIKEE D DELH DN,

‘F*%
56 (k&

#& LT Pora-

30O M

TH, ZEE B RO micrococcus D% M E HY 7o
GC gram (% Fig.1 W/RLIEHY CH b,

HETH T,

Bt 4 o ¥~ 7 3@l bk, +

NENEHEF D retention time &l L 72 §5 B,

ethanol, acetoin, 2, 3-butanediol, AL TH B = &%
MR LT ek BEREEFEE —BARSHED GC
gram IZIFZEELRRD B icas27,

F B 7H T, ethanol,
X,

acetoin, 2, 3-butanediol

W& A EIEBBEN ¥ RS T, Afo v

D1

X B, micrococcus B bt B L 72 7
OEEEEET IR T, T XCOBRMEWERED A L S
i, b —2%Rabinholc, LicnoT, o
BrRCTA7EHEEWES

PR AR
ARy Ce

2) H 7 AQuERLICSE

4000% (/)

%h%él@i%@ﬁ%ﬂﬂ'ﬂfg GC gram (1Fig. 2 IZ/R L

’;'E@7 BT,

— i R RS ARk b
AR 62D~ HHS R, TOHD 42D ~
7%, ethanol, acetoin, 2, 3-butanediol 7z 5N 7

4@"37‘&?);,
BN TE .

~ 7 LIRS BB, WO TEIC L CE S A(D)TIBEE SR OB TH D Z LA AL
Fig. 1 Typical chromatograms of extracts of several strains - Column (1)
1)
1007 !— ™ 7
§ Sta. avreus Sta.epidermidis Micrococci
P
[5)
L
o
o
2 50} s
= 2)
E “)
x
“)
(1 2 (3
L L I L A L f f L K L L L L
5 10 15 20 0 5 10 15 20 0 5 10 15 20
RETENTION TIME (MINUTES)
(1) Ethanol (2) Acetoin (3) 2, 3-butanediol (4) Lactic acid
Fig. 2 Typical chromategrams of extracts of several strains ------ Column (2)
[¢)]
100
T
"OZ” ) Sta. aureus Sta. epidermid;s Micrococe:
&
Ly
o
o
W50 @) ) 1
&
pe
3
Ly
I
(3)
5) (6)
AN -
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
RETENTION TIME (MINUTES)

(1) Ethanol

(2) Unknown

(3) Acetoin
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(4) Acetic acid (5) 2, 3-butanediol

(6) Unknown
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o i 2 00—~ X HEDEELOhDEAD
WY & R L7cas, retention time D —3K4 % %
DILFRD LRI IehDOTe ZDND Y — 7 (20%, BT
I OB ERWEE L B2, ¥ 7 ENiakkc
BIIRIC ZRD Bhice el A 7 A HOBETRD S
WAL, CO&RETHBBTE 21,

FEH 7B T3, ethanol, acetoin, 2, 3-butanediol ®
=20, h T AQ)0BE LB, EPEE F X
WEREhT, €~27@bBdbhT, -2 bEA
T L CEA D7z Linl, BRI 7EHE
HEBED Y~ 7 L LTRD BRI,

micrococcus H T, THELTXTHEETH 5
ether @~ 7 DENIRD B2l Lok
T, I 2VEROEE EEBC 7E S b
MTE DR, BHOEIITRTETS 50

% &

SCERT AU, RIBH AR L0 BIRHE O
MBI 2T, FOEE REY O ¥ FEEE Porapak
QFEEOH 7 ACEAL, BOEREELEORER
BB 2 G odbhubhh S OEBREERIL Y
WO HBD BHRENOEATSH Y, WAHRLEE
BOMTENTEIEN B EE 2, B, HEERE,
HEDMME o B2 THEEAR DL THF L HA
oAy, FEI micrococcus BTIL, BULESENES
Rismoice £ o Thhvbiuk, 7H- micrococcus
WO LEROERERMEY S ether fHIL, Z
DA 2TEO N T AR ERL TG CHMETh
Dick A, IHEHMREIANEHREEB LR TE
720

Lal, bivhhoERLHETE, FEA K
Porapak Q %A L #=8&, ether WD 7 — 1V v 2
PRE D, T ORCHEY & U CHRE R
propanol, diacetyl 7z ERERTL % 5 REDD %o
FIT, SORMENA—THIZDE, SHLICTERA
ELTCW—000% (AL T, ZhboWBExiERT
B ENTE . 7HOBEIE, FROWELRD
Bt < THEERITE 525, RS 2B < i~ 5
B4y Porapak Q # 5 A& T, 4Bk HERO
REE7 &2 B Do —TF, CW—4000DH %R LIz
e, EEARBMEDTHHIAMI Y —-27 L LT
EbhT, BRBEHERTED 200~ 7 B H b
R, =0k Porapak Q 79 ADBE LGOI
@ retention time MBEWEREDRELD B B,
bhba s L-f <%, Porapak Q * {4
uE, —Iit, EEIRHERKIEOER, kb

BB &, micrococcus EBDHFNLTRETH %o

FREOEREY, £WEEOE) B RES, BAa T
B2 SIEHIR O L5 B, Tods, BrhiEh
OO ERERBEY L, AL ThEY
WU 7284, GO gram 12, 072 EMemots
EEN D, FEEOFELENT 500, I
FIOME D HOBROBBIEE Bbh b, F/lofta L
micrococcus EHO¥RTIE, GC gram 1CEFEHEEE
MDRD Diieh Dk BEE, COBOEA AR
IESHAL, fMmnbd LELIEREB S B b
b, BhhicR B L o BRI
WL Thinn o ExEMT 5,

S8, GChblDRRBRECS KR HERT5Z &
LD, REOWE, 5 EIhETRTISAT
WICREIEY B S SR, T ORERCES M
HORBIECRBILHTE 20Ty n & 8h
Noo Flo, CHETOREL LSRG D X o
B LR TORFRROSW e L S FIATEREE 2
bhde

Ed & &

WA, FHE7E KD micrococcus BIDESE B
TR OIEFREMERHEY © ether fhilidy% 2 B0 » 5
LB R TIRERA 4 EHIBCHTL, KDL S
TefE R A B

1) B 7E T, ethanol, acetoin, 2, 3-butane-
diol, #LM, EEEEZHIHL 7o

2) RETEZ, BOATHEOBE LY LEVCABD
vk, BO7HEAREORKLRHL, oy
—~ 73T, EIRE, R, <D bRR
M7z LIeH DT, WL coagulase {E#k: LA
HRHOETH, 2t ) DENRD D &bl

3) micrococcus BICOWTIE, hubha gEE L
TR DOWTHE, 2FOh I A kb, BEAEELE
W C & Ieh Do LIcsi2TC, micrococcus B
DORFEMOERNIANTETH 21D, BEARICTH7H
EOBITPECH O,

B DT AR, BEL DL 55 S B
TR OVRB R S TP B L, oA A
BIE ZWicilWIc AR FRLICHERZRL &
E

3z 8
1) Abel, K., DeSchmertzing, H. and Peterson,
J. 1.: J. Bact,, 85, 1039 (1963).
2) Reiner, E.: Nature, 206, 1272 (1965).
3) Reiner, E.: J. of Gas-Chromatog., 5, 65 (19
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STUDIES ON METABOLITES PRODUCED BY MICROORGANISMS
2) Gas—chromatography of volatile metabolites of Bacilli

Yasuta NAOI, Taichiro NISHIMA.
Yataro KOKUBO and Shigeru MATSUMOTO

(Department of Food Hygiene, Tokyo-to Laboratories for Medical Sciences)

For the rapid identification of the species, through analysis of their chromatogram
of the metabolic products, a gas chromatograph with flame ionization detector and
Porapac Q and C-W 4000 columns were employed.

Strains used in this investigation were B. thiaminolyticus (M. M.), B. aneurinolyticus
(K. A)), B. cereus, B. natto, B. firmus (IFO 3330), B. subtilis (IFO 3007), B. circulans
(IFO 3329), B. pumilus (IFO 12087), B. megaterium (OUT 8036), B. pumilus (OUT
8112) and B. subtilis (OUT 8042). These were cultured simultaneously, in a Heart
Infusion Broth containing 2 % glucose, 2 % lactose or 2 % mannitol. After 96 hours
of incubation at 30°C, the cultures were then centrifuged, and 2¢1 of concentrated ether
extract of the supernatant fluid was used as a specimen.

The results obtained are summarized as follows.

1) All the strains studied here were capable to produce acetic acid and lactic acid.

2) Productivities of the other metabolites, such as ethanol, acetoin and 2, 3-buta-

nediol were varied accoding to the strains and the media used.

¥ A A E

1%, ARELSHL T S EFIIECOWT

WYL, REHEBRC BT 4 ORI E i
WL, 2hbix, BH20IHEBER VLTI ER
HESRROh 5,

Fxrx, ToOHRBEREEYE LY DT, ZoPH
Nt d & T, HHEHCEREOEY AT/ 5
W, FEOREO—FEE L CBRAIIES O T
HEEZ, TR TG CR AW TR 2327,

MO BY, GCTAVWLEEOMENILS
T BR, FREEZERE T DT O LEEMC R
LB R BB b £ 2 TERBFER BT

ES

SRRl I N T
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GCr XY, ZhboMHED LR L o i
R, BETOHMAGNE LR IOTRET %o
E=I

1—1 HEAERR, Trio@ ) 3~ TRk i
L7

B. thiaminolyticus (M. M.), B. aneurinolyticus.
(K. A.), B. cereus, B. natto, B. firmus (IFO 3330),
B. subtilis (IFO 3007), B. circulans (IFO 3329),
B. pumilus (IFO 12087), B. megaterium (OUT 80
36), B. pumilus (OUT 8112), B. subtilis (OUT 80-

42)



1—2 Bl R OB 4

Nt AV —Ya v T avie, 2%0EE
725 X 5% Glucose (Gle ~HEED), Lactose (Lac &
WEFE), Mannitol (Man L WEER) A¥RINLESH & LT
ﬁﬁh‘f\io

F52IE 30° C TIGREREIT o0 7o

1—3  hhHHI7E, ATHICEE Ui,

1—4 GC %M, Fi#ciE i, L, vV 7
NEARNL, 2x1& L7,

BEEERRY, FhPnoEmEinsie g <aFL,
Tablel WiRL7ZHD, ThZRIEFED BHEE1ED
NTos

ko s L, —EEORIEHE B CBE
DR T > T 525, Mok, Bk & F
Parapak Q & CW—4000 L5 ThFhEE o R
3 2 PO TSR O CHRE L Ao, e
B, BEOMRIEY TH D acetoin, 2, 3-butane-
diol, ethanol, acetic acid, lactic acid % 2 BHHETRS

B &k,

7ods, ZD 5B, acetic acid, lactic acid %, L3
HRO T T bR S hic,

Aneurinase B9 7o, iB. thiaminolyticus, B.
aneurinolyticus ¥, BRI K E MHRIIRD S
HisD27As, B. thiaminolyticus (%, B. aneurino-
lyticus WHM LT, ethanol FELEE %L\, Ttk
acetoin, 2, 3-butanediol fCHHLH F D IRFE TIL/ L,
Lac BT B\ C acetoin ZWERL 7245, ML IEH
BELTTH 2%,

B. cereus 1%, B Lac #WE & L-8s, Wi
RELRGEvbh T30, ARBREHFETEE T
1%, lactic acid, acetic acid %A L 7:o 7oRIED
B X S EE DD ST, B O R E
Wy ERRREE DL B SRk o

B. natto 1%, BEIC X OCETOMEEAL R DI, T
Is+B, Lac DE4 acetoin % Gle D411 ethanol
wEEH Lot

B. firmus, B. circulans, B. megaterium [%,

Table 1 Gas-chromatography of volatile metabolites of viable microorganisms

Organism Carbon source Detection compound

Gle A L Ace(T) E

B. thiamionolyticus (M. M.) Lac A L Ace E Fig. 1
Man A L Ace (T) E
Gle A L Ace(T) B(T) E

B. aneurinolyticus (K. A.) Lac A L Ace B(T) E(CT)
Man A L Ace (T) E
Gle A L Ace B E

B. cereus Lac A L Ace B E(D
Man A L Ace B EC(D
Gle A L Ace B

B. natto Lac A L B ECD
Man A L Ace B E
Glc A L Ace (T) E

B. firmus (IFO 3330) Lac A L Ace(T) E
Man A L Ace E
Gle A L Ace B E(T)

B. subtilis ( » 3007) Lac A L Ace(T) B(T) E
Man A L Ace B E
Gle A L E

B. circulans ( 7 3329) Lac A L(DD E
Man A L E
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Table 1 (Continued)

TFig. 1

Chromatograms of extract of bacteria as determined with FID

B. thiaminolyticus (M.M.) DPorapak Q

)

|

Organism Carbon source Detection compound

Gle A L Ace B E

B. pumilus ( #» 12087) Lac A L Ace B E(T)
Man A L Ace B E
Gle A L EC(T)

B. megaterium (OUT 8036) Lac A L(T) Fig.1
Man A L E
Gle A L Ace B E

B. pumilus v 8112) Lac A L Ace(T) B E(T)
Man A L Ace B(T) E
Gle A L ~ Ace B E

B. subtilis 7 8042) Lac A L Ace E(T)
Man A L Ace B E(T)

Glec; glucose Ace; acetoin

Lac; lactose B 2, 3-butanediol

Man; mannitol E; ethanol

A acetic acid T; trace

L; lactic acid

B. thiaminolyticus (M.M.) Carbowax 4000

Gle.

E

E

L

i)

E

T
D

20

B. megaterium (OUT 8036) Porapak Q

\

-

Man.

LA

RETENTION TIME (MINUTES)

ol

i

10 20

A k4
T o

0

20

B. megaterium (OUT 8036) Carbowax 4000

)

RETENTION TIME (MINUTES)
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Aneurinase F[E## acetoin, 2, 3-butanediol fSEHIL
BEVEFETEL, VT LERRELT ch ol

B. pumilus (TFO 12087, OUT 8112) 1%, Mgtk
2B bhd, $CRPEEL B Ui,

B. subtilis (IFO 3007, OUT 8042) ¢}, Lac ZE
DEE, MOBEEORERIgY, 2, 3butanediol O
REPET U, EBREDT &b b 2R 2R

7o

£ ay

GCHIGHL CEp o RBED L HT 284,
REE LA BERLC, B LG OEEEANSRE
Z BRBRTHBD, AR DR SDHTHEFAERR
Ziht, RBECOWTL, RS EREEDED
oD, RT3 Lxlkinon, HEEEA
1Y Yoshioka &0 i Lo Tzl X, E.coli, Aero-
bactor, Klebsiella, Lactbacillus 75 & D JeFH: D fE
OWTHEREH T %,

—7%, RBECOWTHR S EROBEL LD
&, Henis 213, HRELICEMOENT H 5 D5,
B. subtilis I= 3T, ethanol DA% F&H T Tt
U 7k Ber. Mann® W& X AU, ABEIE, carbon
source & LT Lac &\ icBE, BEERHL AR
Lig\ & & BA5, REPSHFT I\ TL, acetic acid
1%, 5 %x10-"M, lactic acid 3, 2 xX10-'MEl %k
Hi kA,

# 72 B.circulans, B. megaterium &2\ T, E
CD#H I X >C acetoin EH L T 52, FD
M Pg MU TH B EZ A0 B, HxDERER
BT Ber. Mann® & L &4k, TEARE»HHE 2
THFEY T EBbh b,

L7ciioT, fERREIR T AR E, RERE
RGN L L Ch b &, I, BREE,
FolEAl, BRSO HEC IO TRRIGEV 2 E U
bDEBEDBN B,

G CHElL, —EE&MET B 5 EHRER T HEM
NIV, RELEOMBI X 2 EREROZET R
HOBNWBDT, GCEXRAEDS—FELE L TLHT
BRI, RELEBOMSTNUBEL LD,

7, E CDHHisnC X 5 @ o 45 BEER,
BHUREE S LD TR & & A D, RN EiE
I BRI oA & MRk, SREpE O BIL 3k
LEBbhaoT, BTFHRNPRPTHBD, RfFEHEO
ST BTh, BEONMED L HSHERL, Th

FIEES 5 chromatogram 2B BRA-DT, #EF
oAb, AdpEiy kL Ao~k e LT+
SIGHAERD LD EEZ 5,

Ed & &

IFREEIFERE 9 @11 o\~ T, carbon source
L1, Lac, Gle, Man %\, G CETZONRGH
BT H HEREDE O BRER Y BRI LR, B
DR EY TH S acetic acid, acetoin, 2, 3-buta-
nediol, ethanol, lactic acid ##H L, ThFiE
¥ % chromatogram 23 bhicoT, RER, K@
BoREO—FRELUUBARES Z L xR LML
7o

1. #ERERO+Thb, 5 X1I0"MEL ED ace-
tic acid, 2 x10~'MLJ o lactic acid Z#HH L1z

2. Lac #EHE LBA0REEL, Lo 2%
ORE & LT, W LoTLE TR iR
RL726 Tini>b, B. circulans, B. megaterium I,
MOEBESHMSEE lactic acid AL T3
B, JEIEE CH D, B.thiaminolyticus, B.
aneuorinolyticus i}, Lac Z8E Tk < acetoin #4:HK
L7zAs, fao B B CIENREL T THh o,
Wiz B. natto ¥, Lac BT acetoin ARG L 7ohs
Do

3. B.cereus, B. pumilus ¥, ZEI X 5RBEY
ORER L, TN TEBREEL BRI L

4. B. firmus, B. circulans, B. megaterium (%,
HEOHEICEBRL L, acetoin, 2, 3-butanediol @
& BOMEBMRE LT Th 0T,

5. B. subtilisi¥, Lac ZEDOBE, foFE &R
b, 2, 3-butanediol DEFHIEPERELT TH D0

Boiclisg, BEAEGYES T IO, KRAY
T SEA R, RN 53R
AERLET,

3L (N
1) Yoshioka. M., Kitamura, M., and Tamura, Z.:
Japan. J. Microbiol. 13, 87—93 (1969).
2) Henis, Y., Gould, J., and Alexander, M.:
Appl. Microbiol. 14, 513—524 (1966).

3) Bergey’'s Manual of Determinative Bacteri-

ology.

4) Mitruka, M. B., and Alexander, M.: Appl.

Microbiol. 16, 636—640 (1968).
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STUDY ON THE SEPARATION, IDENTIFICATION, AND
DETERMINATION OF ANTIOXIDANTS FROM FOODS

Akiko SAKAI

(Department of Food Hygiene, Tokyo-to Laboratories for Medical Sciences)

The deuelopment of food industry and the advance in economic circulation system
derived a wide use of food additives for various foods in recent years.

About three hundred and fifty food additives are admitted to use officially in
Japan, and seven antioxidants for oil and oil products -+ Butylhydroxyanisol (BHA),
Dibutylhydroxytoluene (BHT), Propylgallate (PG), Isoamylgallate (IAG), Ethylproto-
catechuate (EP), Nordihydroguaiaretie acid (NDAG), and Gum guaiac --- are included
in them. Each antioxidant is limited to use for foods not only quantitatiuely, but also
in its quality under ‘‘Japanese Standards of Food Additiues’’. Though the toxicity of
antioxidants offers relatively a little matter, it is necessary to find out the convenient
methods for separating the antioxidants from foods, identifying and determinating each
of them from the point of view abave mentioned.

Several methods have been reported about those individual processes, but not any
systematic and inclusive method observed so far. I have studied on these themes,
tried to establish such a systematic method.

First of all, the steam distillation or super heated steam distillation methods, and
extraction with organic solvents were examined for separation from foods, then thin
layerchromatography, color reaction, spectrography in visible or ultraviolet range and
gas chromatography were adopted for identification and determination. At the stage
of separation, general steam dietillation method yielded rather good recovery of BHA
and BHT on higroscopic samples, but on oil or oily foods it was found less recovery.
Then the distillation apparatus has been improved and super heated steam distillation
method applied o attain recovery of 80-85% of BHA and BHT. The other ant oxidatns
did not exist in the distillate.

On the organic solvent extraction methods, n-hexane or n-pentane have been used
for dissolving the sample (oils and fats) and the solution has been extracied with
acetonitrile, then the recovery has reached over 80% (BHA, BHT, PG, etc.)

Thin layer chromatography using silica gel plate, and benzene-hexane-acetic acid
as developing solvent series has shown very good results for separating BHA, BHT,

PG, NDGA, and EP. Concerning color developing reagents phosphomolybdic acid and

*OREEL DI AR
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ammonia were used mainly, but other reagents were applied also to spot tests. Color

reactions and spectrophotometric methods in visible range have been tested on the

estimation of BHA, BHT, and PG.

Gas chromatorgaphy was carried out for analysis of BHA and BHT, by means of

H, flame ionisation detectro under the following column condition: (1) mobile phase
Thermol I (Silicon Gum) temp. 180° (2) Carbowax 20M (polyethyleneglycol) temp.

250° (carr. gas N,).

Finally the systemstic method for the analysis of antioxidants is presented and

samples of different kinds have been examined, such as edible oils and fats, margarine,

butter, oily foods, and Vitamine A oil solution.

About this method, if cannot be applied in particular cases, when for instance UV

hindrance of the distllate from some foods or interfererence of colorimetric method of

PG exist, it is expected to be able to use it generally for the analysis of antioxidants

from oils and oil products.

4 g

R, RMTHEORKEL, ToRBEEOLLKY
DT, WAWAORBRIMGD, BECHAVBh
LR 5ieotc. BE, KMt oflxRobh,
AT A EECE I T B, #9350
‘B/ho, ToHb, BIEEIEFIToWTE, 7ENE
XA IR T Do 75T B O I FIT I,
T O oARERIND & FRRC, HRAZENREDT R,
BAusAaMofil s FREARA L, RoOBEKCES
Lich oo, HHALRTER SRV, L,
(LB Ik BB Lo TlE, F 0BTz
LT IUEDOLOLH DT, BEDOE M E T
T boB>NT, BEEZSEZI R T 5
2, ALEHERMTH L LD L L BT E LT
5ERTTNEE BV DT, FerhbaHE LT
WAED EnLL, Rt S bk b s
WEL, k- BRI R 2 ERER IR D,
FRBORBER DOV, FAR, RERNAGATR
WERLIRTODH, Chbaalblihl b oL,
FiomEwt « ERFRRICE R boatin <, 0
RATFE, BELECTLELRLDONRAY b v o
T, I OHTHRT AIR LT 0T,

IR, SB53, HHERHTERE LT, KEKER
L, SHEUKIREIRE, AR, 7o TR
il D BREORLET LA SEEL, ZhieonT, B
Braw b 97 40—, =R uvw bS5 4 —
G, FEHIEe X 526508, TR 8IER
W, #Ar2e= b 2574~ AT, BRI
EREITILD1,

RNT, Thbokky, B iidiFagLl T,
HR— A fin EORER T\, EHKR, VEECE
EBGIEFIZ N L C, BRI L OB R HIE(LEH Ik
HloOEFRELZFHILC, JWMIFRILST 2557 & O
REL e TREORS & L,

® o oK

Be, RmOBE Lo BT, RRENMEES
CEHIRTHWEEDIE, FFALEFrFoT =Y —
A (BHA), v7Frervesdy b=y (BHT),
Fo b aFFaf=sr (EP), BEATE A VT3
L (TAG), BEFEBR 7rer (PG) THY, %
O L EAREZEDCNB LD, s AFe Fa
IT7TH VT 278 (NDGA), 77 7 [FENRH 5,
FRRKDOLDELT, t27zw—n (V.E) %2,
MHZEA] (synergist) & LTHWHRET A2 L E Vil
2 7=Vvg, vvFv, e EAEEOBEN IR &
WA BN, RERREINLD S, FELERLIR
5 ORI R, B RHloO—EBE g (735
v—il, KE#, T<il) hLmmLT, e &
o ERBRORB & Ui,

B OEl 28 %

F&EUCHEERSEAER I VS0, BFgrAs e
~F777GCIC (KFEKT 477 5—F), HH
{LEELg AR Y o A (20em® 5em) 7n K& (F
%L?ﬁ:o

= R o

1 RS XD SRERRLE (kA o5 il H ik

A KEESHKE, BEBEUKESEEC L R L D
TR EB) 11 Al oD 3 HH s
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Table 1

Chemical formula and official limts of antioxidants in foods

W it BF ok Al i 5 i R S Ao BXERE
0 CH3 0CH3 kg i g
BHAT C(CHady fTBTRA
Butylhydroxyanisol . (45 B G D B8R 1
(CH= Wl 55—, AR,
oH CZZH) BAEG, RS LG 0.2
BHT BAEER
HO  €(¢HD)D ot o e v
Dibutythydroxytoluene & €HO)D D B DB S !
Fu—q4 i, Wil X~
BAEELE, AR
eHO MRS B LW .2
NDGA HO OH Filifg, <2 —10.1

Nordihydroguaiaretic acid

HO
Ulow -¢--0 LI
C(H: =C —C ~CHs

1
CHQ CH3
EP C00CzHs Will, 3%~ .5
Ethylprotocatechuate
PRI N R e L
STy

1AG C0QC5H fERR
Iscamyl agllate BAG RS RBOREER 1
o OH MR, & —, BAEELE
(ﬁﬁ‘f‘ﬁﬁ/f VT I HO N

OH
G Wi, Sz~ 1
Gumguaiac (guaiaretic acid 45
77w g
PG CO0C3H7 1
Propyl gallate
WBATH S » €N HO oH

OH

=)V AEVER =) VA VEEF Y v A GREM)D

% Dffs

Tocopherol (V.E) Recithin, Ascorbic acid, Citric acid

* BHAR WL TR BFD8% % b3

(1) &SRR Lo
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BBt E L, BB kAR D = <, KEImE
Z, BHAKIOBHT#% 0.025 %~ 0.1 %% ¥mL
T, KIESIEH X 5 EINERBRAE T8 07c,

HB25~1008 TR0, b=~ 7 % v v o B (BAD
200m % n% C, KEKWBETIR, EHK600m %
BT %, BBy =FL=—F NV EIE, =~T N,
~F ViR 50~70m ] T3 EHH LT, KR Tx~
FARBELT, =& —=LTEEEL L, Fhril
B & LCobe iR E@OEREY FAWC, [
INRZ RDIo, & OROEILRE, BHA, BHT,
LLIiI0%TH Do IT, K77 AE~V P
b2 —THNEL, W41, 000m i8R Lico + O
B, EREEBHAI2LY, BHTIE32%E, Th7%
h10~20% 1 ELice Loc LEUREAFIZm L3855
TedIZ Fig 28R T L 5 ieiE e BR L CREBETR
Dz, b, 37 7 A2 Dik35 4 7 VIBE TL160°
~180° CRIpNERL, KIRGHEIEEA X » ORERIL

Fig. 1 Apparatus of superheated steam

distilation

A

A : boiler

B : water separation funnel

C : steam superheating apparatus

D : sample

E : paraffine bath

C DUEECHAL THI210°C £ F Do R EFI7 5
A a2 DB AL CHERE LI

Z DO, o EGRE R ZE A, 1,000m A E
B lizo Z1,000m! 23 51X, WMLy,
500m, 250m}, 250m&pHLL T, Enth, 1,
WDV 2\ THALEY A O ERIESR Lico &
OFA TS D750m sz, [ENREREEF EF o
W80% %15, DX M 250m] duz0. 1~ 3 & [EIL Lizo
T, B 900~1,000m 7 EHd A Z LI Lico @Bk
LR X 5 BHADEINIKILH85%, BHT 81
% ThBHo T OK, MHITEKL 000mIEZ LD, £
DH0m 1T\ T o = F A 2 AT 70070,

Fig. 2 Apparatus of Vacuum conccentration
Na N
\Z\] A

"

Vacuum

A : capillary tube
B : concentrating flask

IR LT Dy Fig 2 OERE % v i,
IEREC A A LI R AT 7 5 A a BRFE L
T, TORCEMEAYEL, ALVEREyr ALEAL
B, BETEEY#EELT, BEYORBILEH-
720 BRI DT 1 ~3m] =& 7 — L%
Mz T, WeifTie 5tk « ERRBoORB BT & L
2o Fio, BHARUBHTZKZEEBL T, BifEo
ZECcEIN L/ d Dk, BRA, BHT, & $1290%
D EOEIRELZR LI,
KIESHRBEC X 2T, MR L b, BILR kL
Hla o+ ssE, mEw Xy, MIEOSBE4 L
Z D OV 280~290mu IR B H, BHADESN
HEE X BEST 50 COEEZR/CHE, BULERD
[ Eorzbie, REEAEKTHEGS - Ex ik, A
57 4 ViiwHGiony, ENVEREE L Lichs, KEE
LChE=R#Eoo 0T, Rpnwr B, s e~
VST 4 ISR & L Ui FIERRE
e ¥ e Bl ZEFBERTFREET L0, =
—~F ABE 1 S DOREEAKES MU v A THREL, BH
BTk <o

SRR A I U TR R T 20E, BMELSRYD
THOTC, RERBHBL -FREOR VWA, WO
B, 5K ERT 5L v, kBHAR
JO'BHT P oM LEs IEFII IR RAT Lis\v 2 &
Bl LT,

B AREBUEhE X b, S X 0 b L F o
S BiERh

AL LT, BEB AR o K BHA S
FO'BHT, PG#% 0.05~0.5% #¥mLichox B
W, FHEEINT X5 AHERH ATy, EUGERER A
Fieotce
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Table 2 Recoveries of antioxidants from oil in the verious distilatig conditions

i) % 97 s ]

100 | BHA 100mg 10% 600m]| Sat. MgCl: 200m 0B &k, KIESKIKH

. 100 21 1,000 v 2Bl ~ v rae — X By, KIKEIKE
" 100 52 750 v B 1600055 7 4 VIR, BEUKIEERE (210°)
” 100 73 1,000 v 160° y

” 100 88 1,000 7 ” 180° ”

4 50 85 1, 000 ” ” ”

508 50 93 1, 000 ” ” ”
100€ | BHT 100mg 52% 750m}| Sat. MgCly 200mIEk Tk, KESKE

” 100 32 1,000 v v R BBUKZKIRR

” 100 71 750 v kL 180925 7 4 ViR, BEUKRSIRE (210°)
7 100 84 1, 000 7 ” ”

” 50 81 1,000 ” ” ”

“ 25 79 1,000 ” 7 ”

WBRGREC X 5 FEEER BHAOY

a) ARI25~508 % & h, n—~F - 100m I BT
LT, 74 k= hy200m], (50m] C3[E, 25m]
T1~2E) k<50 8 THHT %, KT &L
TR & T %0 ZDEE, T b= MY AR,
BHA, BHT, PGHEET %o

b) a)itisith~F v VB AETO~T5% =% ) — 1
400m} (100m7-C 3@, 50mIT1~2[E) Tk { &
DESHBLTC, MEEEAELT, =X A% EE
T(75y Vazm ARV —x—%5%HEH) BEL, 2
Btk a = — 5 4200m] (100m7¢2[EH) T <
S FFTHH LD, =—F A BYAL, =—F
NMEBELTC, B E60~70% =2 7 — 1 50m] 1T
WIRLTC, xR fcdrL, =27 ~r&hnz
C100m & E200mI &3 %, Z D= X /) —~ A B
HA, PG, NDGA, EP, $23%#%ET%, BHT
E~F vBRBEEETHDOT, QL VMET 5,
ZoOBOBHAOENEKILE9Y%, BHTII40TH 5,
BHT KRG Lot-oilk, B2 EL T,
e EIR 2 04T Loy, B H TS ERE D
LR, HOEREERRL, 0.5% b o, 75% @

[N 2 oo
F7z, 0.1% ORim L FBED S DX, AiE % Cff

LTz n-~F 4 VBRI n-2v 2 VICE
Mol h, 80~85%DEINEEI-DT, =D
DSV VREZ T, MBERLT, 82% 00
IR B, &5 LThhil, 8Ly ILHIE,
BERELT, =%/ — A —ERCHEMRL, DB
WRBEM:  BEEARBE LT 2o RO AR

BHTS82%

L0, sl LoC, BB AA ST S L&
v FeEEg CoRERY ST b OTHIUE, v &
VBR 1 BIRIEKE T bV v AR TEE, hhH R
LTk < (EEYHOMD DL T X %)0
¥R ORI B BA( LR I Fl O & Bt U T,
BEHEWT 52 & &7 %,

2. REERRCES L-FI 0SS X OTER R

A #HBEZe= 12574 ~X BB IEFIOE
P o ERTE

U Y, SREMEBEAID 1 ~2 % =5 ) —n
B, BERBRAKCIE, Bhko:8RKIEEE
A X D U7 BRidie, B X o hhl L
BB A Voo B, WERBC XY, B
BEUIBR YA =2 )~ 2 m]E700d 5 mIC IR
LC, BLBILFBgEY, &1 3BEC L bowH
W oo

a) UK Fig3 iRy X o, RREEEHEE
TV~ ARy P LAELDOER, FEOREBBILTRE
BILC, BREBEEOMEREITL O, O, eSS
Ve MX, Va~rAB5 (¥Y A5 95%, HES
%) #EX0.256mm, £X20cm &L, ZhuiGit
LT, % 15em DLERBE L (&5 ARESHmAAD D
DRI BRI, ZrakAn e T bY
o XYy o BRBIRWE, A&/~ e T bV oo KR
W, I YBILILY, Ththi -y v 7, &
WL, SR SR B D, FEOBESROS b,
Ry e ~F v KBERORTIN, Rf LUK
F=) v IR L CRWERYRLLDOT, ZORK
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Table 3 Extraction methods of antioxidants by means of some solvents

Sample 25~50 g

Pentane (Hexane) 100m!
“entane L&

/»/,,//"’/’ Acetonitrile extraction 50ml X 3
— 7/5% Ethanol extrac. 100m] X3 25mil X 1~2
50m{ X 1~2 (1 %NaHCO3)
X Ethanol leyer
Ethanol t (Vacuum dist.)
residue X Acetonitrile layer

BHT BHA PG etc.
Ether 100mI x 2

X Ether layer
Ether |

residue

60~70% Ethanol—filtration
filtrate

Ethanol 100~200m]
BHA PG NDGA EP

Fig. 3 Thin layer chlomatograms (silicagel plate) of Antioxidants using various
developing solvents

I S = Oklo 'Q‘L“
0 .
0 i 0
d o
LR L L

pilehEp PaNoca T A E P N TAEPN TEPAN TAEPN
Chloroform I:FEthor]  chloroforml: Hexun | Ben}enezf HACL  Metharol]: Acstone l:H20/ Bengen2:Hexanel"NAc|
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Table 4 Change in recovery of antioxidants from samples *with the variation

of extracting methods

st | RMEBTLARINE EURE | A i Hi ) %

KM | BHA | BHT | BHA | BTA | Hexane | Pentane Acetonitrile fitl
508 50mg s0mg 082 39% 200m 500m (150, 150, 100, 100)
50 7 50 7 20 200 7 700 # (200, 200, 200, 100)
5# 57 5y 80 7 41w 207 757 (15X 5)
5 25 747 100 # 350 # (100, 100, 100, 50)
5 5 757 20 7 70~ (20,20, 20, 10)
5 5 5 85 7 827 20m] | 704 (20,20,20,10)
57 Blanc Blanc () (—) 207 70~ (20,20, 20, 10)

* Samples: 5~ 1mg antioxdants added to Seybean oil

ZERAL, ST ORALOEHNETR, v
voFr vl EER2 ~ 1 ORAT, SEOmE
IEHOBRATTS 2 LR L, & 0RGLoKREI
Fig 4 Wiro

Fig. 4 T.L.C. of Antioxidants using the solvent

series of benzene, hexane and acetic acid

T[EWNE] [TIENE] [ZEINIE] [R]ENM]P

L L I T A
O

S O d19 9

=Nl O

O J

L Flooo - laad | 199
(Ben?ane ! Henane : HAC)

211 2:1:007 2:7:01 2:1:05

FRBBERABHA, BHTHEBZOSEICL, i
#Zo REMEOEDHZO kX, ~VvEV2 1 ~F-F
V1 ER 0.1 OLEDORIIEE AV, Shbod
ADOTNTEhOBRER I-FID Rf & EBAILLERL,
Table 5 IR H TH %o

B OEEFIEFIO Rf OFEREIT, S4B
(FE2,520mp) 1 X b, ORI X-2>THEEIZ
DrcE G, ik, BARE, VvEY ST VvEB=5
—VEIRNEI » 7 v E = T R E, BT v -~ M
FLTC, BREOA~FELE LSOV TELTT
T\, TofloREaRIc oW, BEETROR

A, FEEREY Table6 0 TH B, ZRRK L2
BT R ORI RN DRY TH %o

b & &

BRIz v~ 2777 4 ~CXBBCB LA OE R
3, iRy, EEEM UL, SEEBER RFO 1~
2%=8 7 —NVERE, Y47 R7 ) VYT—ER
(10~20p2) & H, Zh#uiE 7v— M ARy b
LC, ERGRBZ TR0 TRl kR E
M, ik, B o TBRBREIE D, FRR
BEL T, B oW TR T\ IllEEAR o
BT X By, BHASSH, SRR S e R
f@b/”&o

ERIC BT, OB RO R O% DS
CHERE v — MBS RS, T LIXRBRET
TER LR HI D &2 C, BB%1T7 52 Table 6
OFEHITT L0, BEOERLTR ik, EBER
BT B D 50 D% & Bh UHIERE L T, A
FAMEFEL T, FRPCEREUCEEROTh & MG
B EEIDED, TRXb, =& AT Ik
e LT, Obicilis &g EEY fVv-TE
IR A fed e HBRER ORI, W%, Bt
IEARRER Lo o oEEL Y, SPREDRERY
Hio&b, MNRABRBI AN, =&/~ —FES
LBy ZOLRERE S, FO ¥ FELSHY
Tl YV A X AEGH LIS DEH B 245
W & b, EEERITRS & 21X, 270~280mu Wi
Zh %o ) H S~ ADRINNRED SR EDT
Z DD blane XL TR BEL T2k, HMEZ »
=TT 4~ X BB LA oI RI289~95%
THbo (BHAWSTY, BHTIE80%, P Gi193%)
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Table 5 The R.f Values of T.L.C. by means of the developing solvent series

(benzene, hexane, acetic acid)

w a b c d e
B H A 0. 60 0.58 0.50 0.43 0.15
B H T 0. 80 0.78 0.68 0.67 0.57
NDGA 0.18 0.18 — — —
E P 0.35 0.20 0.05 0.05 -
V. E 0.83 0. 80 0. 60 0.58 0.5
P G 0.25 0.14 — — —
solvent Benzene Hexane Acetic acid

a 2 1 1.5

b 2 1 1

c 2 1 0.5

d 2 1 0.1

e 2 1 0.05

Table 6 Spot test of antioxidans (color reaction)

\ antioxidants
reagent — NDGA } I1AG P G E P BHT BHA
10% NH.OH — t Scarlet Scarlet — — —
0.2% FeCls \ Violet Violet Green e ——
0.2% TFeCls 1 drop
0.2% Dipyridyl ethanol soln. Red Red Red Red Red Red
0.2% Na Borate soln. 1 drop
0.1% 2, 6, Dichloroqiunonechloroi- — — — — — Blue
mide ethanol soln. 1 drop
. L Brownish . Orange
Diazo-Sulufanilacid (NaHCOs) Brown Red Yellow Red
. . - Brown | Brownish
Diazo-P-Nitro aniline (NaHCO;) Yellow Red Orange | Red
B =R m= 757 4 —RIOEABRIGC ATERRALBS - FI A TR Do

I BEEALET - Fl o> e ks

a) =R m= bS5 T 4~

B Y, FEB RO 1~2%, =&/ ~
AR AV, RERIRGIEHE, MEESTHER
BRIEIEDONT, = v + 757 4 —EfTTR
1o

) AkPEREN > 5 ZBEER i, 10228 Lh v v
A% RAWCTEEA{T e\, Table6 KR+HE LY

i) WHEZRER HH2 LRIl =—~7 1|
W (1+9) TABLIcR~r"—Tr= 75T 4 —
AAME AGC, —RBIICILK, ZREBEIL £/
—VCREMET R, BEREL A TERE T
foo FBKIL, EIOEM, HE/ e~ 12757 4 —
R, VYE)ITFVER=R ) A e TV E=
THEFZE LT e Dlce =~ a2 257 4 X
DT h, AERER IEANITERTE TS 525, a0
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RCHBI/ v~ 257 4 —DHPREFRERYRL
7o

b) SRS

RAEIRALET LB D = % ) — AR & BRI A,
B XD, KEKER, W IO TERCRRER
1~ 2%/ NRABRE 001X, AR E 2T, B6io
RTEARELML T, EMLT/Ld50 TV E=TH
wTix, 1AG, PGoxiifar2l, 0.2% %k
BN TIL, BHA, BHTOEY, 3ELAED
FEALBS IR Fl o fk~ S B4 %, 0.2 ¥ ek
11 0.2%, vV~ 1lemzi-si, @
EAEDLDMRHREE I BDT, Bl OB LR ILH
DFEBEEIE, Rf BMoO#EE, ks a~1r275 >
4 =AW BIC I\ 0.2% 4w 1 H0.1%, 2,
6, DIR—AFI VLI V=R ~ AR LT
z2bolX, BHADZEBRAHCEEYRAT S, £
DIFMREEKEF LYV v a7 B ) ERERNT, 7
VibkArT v = — AR, FAS = r T =0 VI,
PG, EP, BHA, BHT&r o\, #E~Eik
KRBT 5, ThbOWARE, BERE T, W

BRI A A, BOFFEOWEIFR & LTk
BELDDEERDN S,

C SRIMRRINET X DEEES R IO « TRk
B R BB IEH D= 5 — N B %
W, EoBILi: (RS EHER) L0, &
BROER TR D0 Tk, Wl @ mm L
T, SHE e B L CE A RBREE & AV C, IR R
XY, BT, WERYAWCCERLfT D
T, KEKKE, BREEHY, SR~ 2757
4 ~EDEIHC I DEE R OEIR R & K »
7o S OWIERIE, SRR ILFI D= & , — 5,
=T, V7 owF ORI TRE L. Bl
BRSO, =& ) —VEKEEWA, B
HT oMW  ERATIRMRERT O, X EEoD
WE =T A, Y7 m Py VIR E VD LR
Lo =8 —ABEE = ~F LK T, W%
B, BMATINERSECSDOEMBPERD I, T, &
D EEONETWREL, BHARE T i3 10~50
ppm, BHTX10~80ppmTdH %,

BT IR O FRBIERAE, =2 7 — VB

Fig. 5 Ultraviolet absorption spcectra (transmittance) of antioxidants

and their calibratin curve
T BHA A BHA 5)0777/1
% (26. Dichloro guinone chivroimide ) o8
06
04
0zt
25047 500 550 600 00 a0 20 40 60 g
mp
T\ BHT CBIA BHT 520 mpy
A (Orthodianisidine )
06
04
02
50475 50 50 60 70 & 20 40 60 80 100 110 g
e
T| PG ogr A PG 615m.
9 (Fe. Boric acid Buffer)
06
04
02
450475 00 50 600 700 800 200 400 600 ooy
n?u
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ZgTik, BHA29mu, BHT278 mu, P G276
myg, NDGA 284mp, EP 264mp, 294mp, V.E
294muTH B o

= DRI & R BRI, Figb~61aRd, 3k
Fig. 6 U.V.absorption spectra (transmittance)

of antioxidants

+1 NDGA(Ethanol)
%

250 260 270 260 290°300 310520

T EP (Ethanol )

250 260 270 280 290 300310 520

T V.E (Ethanol)

250 260 270 280 290 300 310 320

X b Bk U 7o & IR LB 1k 3 O SRBR AT A 2RO HRIB IR
BT X oh T AL, KREEEC Iokcd D,
=7 LR BERWAF, WETHE, =%/ ~1T—
ERCEM Lz b DR AV, UVIRICIHER A &8
bRBEEE, BE/ v~ 257 —THERSHL
T, g OMENC X 55 E IR Ic b O BRIR & T
60
HEEIhET X otz d ok, By &R
ETI, n-~F 9y, n-SvE VvER 1 BERBES
Yo ATHEL, T b= Y ATHIELT, 72t
= ) AFRFETFTCEEL, B8y =%/ —VTEH
RLT, —BAEELICLD, FioldI bIREBSEYIZ60
~T0% D=2 ) ~AEMLTFEL, mhxkELC
{DE, =& ) =L, VI e~FyvETFEE
LR ET %o

WEr e T T 4~ LD, Bl ED

7o NRERBL, =& —~ATHELZLD
WD, TDEE, TOLRBKREHAVSD, EOHE
Bk b, vV A agSRilic=% /7 —AERY A
WAD, EEETTL O BLH LA R RS Lic &
) Uiz o OB LB I F O FE L Wil BH 2 iR &
Lh, O blanc & LT, WELAT
Tebhigle

D AR & BEELET IEFIOER: « EEE

BRI AR L D = &/ — VAT % % B
MEC IV REIELOZH, BRESX A Eil%y
FW TR s X O AR L T, B ihiligde
EwRML Tob, KEKKE, Bl HEs =
= 7T 7 4 ~HTHHLICRBAR BT, Th
B OZAEAIT 1T B EIRR L KD
a) BHA (Zwnr%/vA 3 FER)
HIE;D0.1%, 2,6, vrur®/ el
& A @0.5% RUER b Y U AR
BEH#K0.01% BHA= % ) — LK
© BHABEMERA 0.25, 0.5, 1.0mI % kb, 50%=
&, ~AC5miELT, 0.1 27/, vg I F
=&, —LYEHE0.5m], 0.5%vlE> R VU A lm]
BFINZC, KTE&EBERIOmM] L L T304 RkE L s,
e GREEF#H) ikt L ¢, 610~620mu
TYHEZWE L THREMA (FRT %0 DTy
HERH 2 AT 7o D e BRI >\ T, ER I #iE L
TREBXTI DN ARSI BOEOETEME T $h,
s DERER (LA LTy, RS RERD B,

b) BHT (a7 =vovik)

RE DAL ST =v v R R K O-v
7=0v0.258 %&b, 50% 2 &/ —100m [T HER
LT, BEaR.28 #inz 5 0MIREHBIFE Lo,
HEE (1100 10mizmz 5o @0.3%MWasEs +
PN

FE#EYE 5 0.01 % BHT # 2 7 — ViR

BHTE®ERA0.1, 0.2, 0.4mI%x & b, 505 2 &
J —AF ML TI0m] LT, O-U7 =P ViR
2.5my, 0.3% MM FV v ARK 1 mIZ Nz s D
F4F, 105 FEME Licobs50% 2 2 ) — A& iz T15
mlt L, OFL 7/ rehlabmizilz, L5560
FECER L cREBoBREMHLCDOb 2 e vkt
LExR LD, 520muTRRELRUEL T, WERLIE
U Too B KIRGINE, BHithil, g7 a< 7
57 4 — S S UCRBRER A FIRCERELC, &
BL, #WSOEINBLREE Lico FioZ ORI,
R Uik DOBRN TR EIRTH D005, &
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TN T 7 5 DEXH Bo ABRIT, FHRES L O
BEECT SChTw B0, Mot 4 5 RegEis:
XD, WERELETERThRED %,

c) PG (RBSE—87 vE=v 4

B OMME—#E7 v T = v LI, RS —
7TvE=yal 8% g (1—250) 100m] gL
T, CDWH RS FIEHmRT 5, @+ v B A2 5%
(pH7.7) 5 1 ZA visEsike, 0.2N KEEE > + v
v A A s T pH #7740, L2 5B+ 5,

RS 5 0.01% PG, 80%v/ve & ) — VIR
BN 1,2.5, 5,7.5ml % & 0, 80% =% —n%k
Nz C&B#7.5m1 & LT, HBE—SER (FRL
fob D) 1mlFIERICL, T, &7 EREEK 2
ml FMx Do 30~405 RSB, 600mpy ic sl 2
HEZWEL T, WEREIERT 5. Blic s s il
U RBRRe 2T, ABcBREL T, EB%1T
750 COWFER, BIMBIGAEL B A RESHE
BED 1/10 B OREC100ppm~300ppm DM
HT Do Lal, BRTE=AF LR LTL, Hhig
MRS E T 5, TR L LT, pH 0B

BETH2DHERD D, ZhbOBGERIC L 2R
R 2WIRMMBOBRERE Fig7T R4 $%
DR KBILAIE % Table 7 /759

E AAZw= 2574 — X BB IEFIO 5
W o M - ERIK

BB LA E LCERA SN ABHABIUOBHTR
DT, GCHE MM, BiEEE, 0.1% BHAK
XOBHT =2, —AEREAG, X, RL&BOH
BT, SR M LCRBREE AL VCT, Thbok
EBOENLER 2 Kb oo

RERA AT 4 T 72 ~%F, =f 2702
v, BREER Eiovk, BBRAWRY 1 ~104] BER
WAL, WED. 7cm, B X225cm D 5 A% B,
FEF L2~ [ (VU 2 vrs) (EEEREY <
FA4 F60~80x y v a) »F AREISCC, HHIMEE
JE210°C, TEA NREE220°C, % + ¥ 7 4 AZEFE50mI/
minEAD & &, BEFEFEZ, BHA7S, BHTI
8 ThbHo M, BEMEREELT, 2RV,
7 A20M (BYV=Fvv Y a—n) 38% AR
L&, XA 7 AEE250°C, HIHBBEE255°C, A

Fig. 7 Absorption spectra (transmittance) of color reaction products

of antioxidants, and their calibration curves

T[  BHA(Ethanot) Al BHA 293y
VN 10 Ethanol
06
02
250 260 270 280 290 300 310 320 0 20 30 40 Wgo
mu it
T BHT (Cyclohcxan) A BHT 278 mu
/% 07 Ethanot
05
03
0.}
250 260 270 280 230 300 310 320 10 30 50 70
mu # ?/m[
- P (Ethancl) A PG 276 mp
o, 08 Ethanol
061"
04
02
250 260 270 250 290 300 310 320 5 10 5
Yot

e
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Table 7 amax (visible range) of colar reaction products of antioxidants.

— ~ antioxdants
'''' T BHT B HA P G
reagent .
O-Dianisid ne Methanol soln. 520mu
0.3% NaNO; (Red)
0.1% 2, 6, Dichloroquinone chlororoimide 610mu
Ethanol soln. 0.5% NaBorate (Blue)
. . 615mu
FeSo4s(NH,): soln. Boric acid Buffer (Blue)
Fig. 8 Gas. Chromatograms of antioxidants
BHT
(519)
BHT
HA
5 \J BHA
0 7 B AN A
0 3 4 min

Column ; Thermol 115% (Simalite 60-80mesh)
0.3%x225¢cm, Teml. Col. 180° Detec. 210° Inje. -
220° Car. gas N250m//min

Table 8 Analytical sysem of
Sample
l

Colum, Carbowax 20M (PEG) 33% 0.3x% 225cm
Temp ; Col. 250° Detec. 260° Inje. 280° Car.
gas Ny 60m{/min Retention time of BHA, BHT
Columu; Thamol | 7min 8min

” ; Carbowax 20M 14 min 3 min

antioxidants from foods

Extract. methods

Pentane

Aceton trile

BHA BHT PG etc.

70~75%
E. OH Ext.
] i
quant. qua[h.
1) T.L.C-.U.V. 1) T.L.C.—Color
2) Color

Etl|1er
BHA PG NIl)GA EP

I f

quant. quali.
1) Color 1) T.L.C.—U.V.
2) G.C. 2) Color

3) T.L.C.—U.V.
(170)

quant. anal.
1 T.L.C—U. V.
Visible Range (color) 2) Color reaction
2) G.C.
3) Color reaction-Vis. R.
4) C.C.-U.V.Color

steam distil methods
(sat. MgCls super heat.)

distllate
BHA BHT
Ether Extra.

concent. or dil.

E. OH sol.

qualita anal.
1) T.L.C.—(Color reaction)

G.C.
P.C.




Table 9 Results of determination of antioxidants in different foods

Sample B H A B H T P G
= a * ~ X 10 ~ 60ppm 10 ~ 80ppm PN B
w ~ - =2 v E¥ ~ 40 10 ~ 40 —
=~ o~ 7 v 10 ~ 80 10 ~ 80 — ~ JEBR
ES K3 ) i} 10 ~ 60 10 ~ 80
< .y ¥ a2 AR F b 5 ~ 15 — —
EoF o F oy T ~ 5 — —
AVAZY T — 2 VR {FHRT O ~ JEMF 10 ~ 60 —
” ” EAg O~ B 10~ 200 —
V. A # 0.4 ~ 0.8% 0.2 ~ 0.4% —

CHREE260°CC, BRI B HAR B\ TIX144, B
HTIE 345 Th %,

B DR CEEL TR, FAZ =+ 2
5 LD — 7 EIIERILT, BE%T27e
BLIn, SEERELACLD, ¥, LRIEERMOE
1LBi ik Fle O FRT, Sl L e
WTERRT IV, BIRRZRDA (Fig8)o

3R & 0 B REERLES IR O 5B X OVEl: -
B GRS

FIROZFEDLSHE « R X O « BRILA IR
ALT, ARLY, FEOMEHEHIOEN: « ER%
{37507, Table8 DHHRMRIRTBY, BlB%
ZALT, —HIRKERIEE, AR A
137590 T O & EREKEMETIE, BHA, BHT
L, #HETIEBHA, BHT, PG, NDG
A, EP, BEHRMET S, ThoolEhl L Bt
RBRBRE ST, BB ET, ThThoFE
TEM: « EERABRETR, B4 ORRL IHOTER
L EEE T Dl HFBROFM e oW Tik
TCRFHCRLICGED TH D, “hbiok b, £
JRA~ iR AR O KEERE L Y, WiES Ry e
A, BBrse< 257 4 ~THHLTBHADEA
ME I BT BEEZ RS D, BB, G
ETBHT#4MLT, BHA, PGOLEHML,
W OTERRE A B BT 570 EBAT 7 RHias 5 a5
FRY RS ENHES,

AR LT V. A kOBl RO RAERE

(Table9)

Bk LT, MiEaRm8 MMk X0, V.AHAE
Y, F D5 BED b DI TEEH D BRI DT

AT 0T, FRIL, FoLFhi s, AREE
OHPREIERY T TH LN, [ VAZV T —2V
DEFIT DWW T, B koo, BHTOK
HEAKEI V. 2, AvAZY T —x vELER
WlE (BE, 5~ FRI<ileinzizdn) vl v
AZYV S —2vIET, B, MR RENL
T DD TH DI ¥z, BLBHIEHIE LTHAX
RTWABHA, BHT?, BRAFOEFBTCH WS
, PGOEWLEDSSODEME, MOBRLEIE
B X high o7,

mfbH & LT Vitamin A SENI S B
(1,000, 000Iu/g) DWMHNRHD, ZHIIEBHA,
BHT®%REAE LTHENT 2560880 hb
O TIRE LR, Tabled WRIBHTH S
725, BHA, BHT & $120.4~0. 8% BEED L
THOto REARBHC DT, ZKEE, M,
WA m= s 257 4 —, BORKIGEOH LY HEA
Lichy, FofERC WY, BiFe— r Rice

B LBhERIo M EREMbIc 52 D RE E, &

OBEEORE

MiEE oMb ORI\ T, WETNEEHT,
HxDLoBH 50, KISWHMBER T, ~1 Fas
—FF YA FOLERNE 2 B, JlhlEo BB LoE
Tic & bis>C, T oBE e in LE-4 %, MLy
1EFNE, WERR IOV Y B FHEIIMOE &2 % L
TRTIDH 5 R DNE D, OB KT BFELE -
HioWE L, WiFo@mtpit, (POV) oLk
BAILT, kDX D eERETI0l,

T, MWigOMBBIENTH, TEMERE L, %
OMBBDOERD—D L BRI XN TNDBY 7 —AFED 2
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Fr=AT A (ERERET) w—EEE (300mI/
min) CEAFEZ EFHL, 90~110°C DA ks>
T, BEHAZTR, b, TOLDRBHA®D
£0.1%, 0.2%%HmMLIb D, BLIOZhis =v
W%, Synergist & LTz 7odD2\T, FA#ES
HTEREL, POVOBELEBES L &LbiL, oD
BHADOEHBEZME Ui, T OEEI, BILHILH
EERMOLOTE, 1REEZ®EES5 L3, POV
1300k L (JA{R110°C), <hickil T, BHA%
0.1% HimLicb DT, 2EM& AL ThEP
OVI80THY, 4FRIBIIB00ICES %, FICBH
A 0.2% IO B DL 6 KEfIEE X 5 < { 180012 L
Synergist & LT2Z =v[E% 0.2% nxiui, FiP
O VIS AR Lico TR HDYE B o i 12
T, BHAOEHFEXWETS L, BHADEELT
WAL, BLic X APOVEERHESh, POV
DEFE RS, BHAOEENRD ORI
&, POVARAHC ERT 22 Epbn s, FlzEB
HAO0.2% o b ok, 2 Fi8r0.03% & 7c b
6 BRI LT\ Ba, 2o & POVIXI80r
F+ Do X, BHAO.1%, 7 =vE0.2%RMO%EE
NECHREREOERN A b, 2 K. 04%
AE#IZ0.02% L in b, S IR IID CHE LT
WHMR, TOEETPOVIIARML T, #2000 5%
LT3, POV EBHABEREOBESWLTIE,
HEDX5kERaz bhbn, ZoBcbiiimol
HBE A LT, B EBETok. Thik, &
LTy Zunr®/ 431 VAKX 5,
EEI LU

AR L D ORI OSHTTIE, TORB LR BR
THOMEE, W LoT, 8- fhibgfE« FER
BB EETET D 0% 0o KR0S E D, Rk
TH SRR, Tihbb, A&~ =—F) v,
K HiEO R &G~ —= v oft o & J 3
i, Ty Ve BT P EOMTRRRET, O -
e d, BOTHLEORBICHEA Lt PRI
el s, Bz, =2 x—XhoBHA,
BHT oS, KESEREZHEAL, <y va
AT VEFVIHERDS L OTI, BHRELHHHZ
ST B BIABEDFINC oW T, BRIyl Eo
IO BBENDETH BN, T OMEIMST DN TD
FIIBLT, ThEhERoOMWR L 2o T, T
DT OWT DR, BT B L LT 5,
1) KESEW CREY OB ifgy, 308
B U T B < S B (BUBH00 g s L900~1, 000
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m]) FEDLERD DD, MHOEME TEoYay
FATHELDBOBIFIE S TH 5. BiKh Ly, 7

e F e O MO RER R RET 51X, By R
BEKFZF LY Y AT AH VI, FHREET L) AT
B7AA VL LT, =—F AgHTIE XV,

2) MHEBEOBE, N2 —, ~~FV v, TOMD
B ZUHEDT BT, IR L THEP S LTh b iR 1E 4
Bo THHHEOSH A LFREIE LRk, BFEROERAL
BHZERHDDOT, FEROME D REE- 1~V v AR
&, WHBRET S QS DRA DN THiIH .

3 vV ArAEBIELATLCH, EHELLT
LT ORTRY, ~F9v e Xvvy « BERRERH
Btz X i 6o (BHA, BHT, PG,EP,
NDGA) OELEFIERZ SR+ 5 2 EpiH%ED, 5
BENE, vV vEY FFVBEAREOLTYL LU,
fhod DA FATIE, SLEEHLIT 5 e
Eho ARy P7AA (VY DTA) LITHE
HxTe FRTLCHII W UVETERET SR,
TLCHWOMMNE (B X Beric ATk
w1356

4) UVEL W, BEEe > RBamgs
Blob ik, BHAORIIMICEER A DI D Z &
BHBbo ¥, R rEEcHEBRELRVE, %
DEENH LMD ERH D, TNHDEEDR S
NBEXL, =—TAEREILREFT AN ) EET
BT 5 (REROKRE), TLCOUEE 1Ttk
mFhER B\ BHA, BHTORET HEL
FfETH %,

5) WHEBRINHECSWTE, BHADY 7 v 1%
v Zandg I VE BHTOAA NS T =2 vk
BB O_EB AU, R, SieE, TR
PR WTRIFTH D, PGD Fett itk %A
vk pH Geffic il L CRifE o iE 2508 L, #HR%
TFroteh, e BHHEC S THa L v iin (P
GOERE TLC-UV KR X 2HDBGETH 50

TAGEPGEDERMISED DT, FElkEDR
M TR 5 BDERD Bo

6) FARZm=< T4 ~TlL, KPRLCL B4
T, BHA, BHTOSHHL L L, o 5 4% F
AT 20EITEA ETe\v, 2 HoMEHEE SR, *
NENRHNORFOY ) 2avR, RYy=FLv sy a—
LVREBTZ005%, RLEYEBRLRL L0
HHL o

SCHRIC &0 PRSI R FR LT 2%, HRCE
B BT DTz REHEA BRER, @Dl



PRERENI D .

7 AWETIE, BHA, BHTOWEDOSHICE
BA@EG7en, Zhik, mlRSHe, RIEREED
BN ZE, L2, Hifps LCoEBER LMD
LBl LA EE LT, 135085040 THD, Zh
CRSHDELTE, PGAHD, TAG, EPEIT,
AR BRieA D, T OMOEREE -FI ot
Bk, Db DL bR T, BEEOLEYILD
_Eﬁif\io

e, 15) oFBcLbhs ko, BEE
HrgUEEls OB & & bl LT, B b~
BATHLDOLRLGRLDT, Zhbicl 3 % i3
i, HRmORBOWTYL, SHBIEIhBE
Bbhbo MEOHRICEE T, FBEECKT S
BIEL M ET, BELRIFTHY, BRfELEER
CHELSTERBEC bHET 5 b0 LB b,

SHBABIEHEAEMDOS CCRFEYEALT, 1T
BUEREONIR s L O, FELHRTTHE &I,
TR, BEOMEoNT, BRYRABOH D TH
50

X 23
1) REFSCEE < NHAY « I - RfsE, 5, 261
(1964)
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2)

X))
4

5)
6)

()]

8)

9
10)

11)

12)

13)

14)

EHIREER « INEEEZE « PRITES - falk

10, 261 (1964)

BHEk - IRFHE - AMGE 6, 453 (1965)
JEAT o MEFRARER @ fidalgh, 74, 239
(1956)

JBEE: « S EHRED - AdE, 5, 144 (1964)
FOUET o EE « BIFZM « JFHEB 2 - ik
b3, 11, 231 (1965)

Berrger, K. G. and Sylvester, N. D, et al.:
Analyst, 85, 43 (1960)

Struckey, B. N. and Osbone, C. E.: J. Am.
Qil Chem. Soc, 42, 228 (1965)

J « BEIFIE W - SRR B
Filpic, U. T, and Ogg, C.L.: J. Assoc. Offic.
Agr. Chemists, 43, 795 (1960)
Sahasrabudhe, M. R.: J. Assoc. Offic. Agr.
Chemists, 47, 888 (1964)

Anglin, C. and Mahon, T.H.: J. Agr. Food
Chem, 4, 1018, (1956)
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BRI K HESRM L LTORY ZTurrvyo

itk ) B 57

F L A Z

ABY)Fr v VgAY =5 vy EEERT, 75 A
Fy Z7ALLTREE a-F v 7 1 VRIEE 3540
TH Do FaruEoMEE LB, HiEinc
RYy=Fr v bbEL, WEREN G, HREE
(120°C, 304) LARETH Do JFICA + AHRDA
MmELCHEEETZOT, HEHKBKE LT
HRHIhAZENEZBR D,

Lnl, AV Fr € riif) =F v v BTl
A4 %A REEE B35 <, ThboiERgihk
PADOBITIIHEFZIC B L I D R TH o

T2 T e U VB IR0 BHICE R Y
B, TOMFEFKRKAERE L CoMEaRe+
B EE LT

ZER

Hraw

¥ 8 E OB
L &R X 5 hhHRER
1) KEBEHEKED KMnO. HE &
2) FHEEREHED KMnO. EEE
3) Bk = A hhi
4 n-~Fy vy
FRALRG 17 oD ZE
AY Frrvhog&BoEgE
HERHORK B RO Yeg it
IKIERIE YD KMnOy HE B
Rt AR
HY F e e v v oRERNL A ~ 7~ 5 iR AL
TEHE L VIS h, HHCRSTOEORIMAE
Bla L7 E7 v ~BIBEOREE F T 1o
MT# BHT+DLTDP+Ca—Stearate #0.1%
MY# Ionox 330+Ca—Stearate #0.1%
T # Irganox 1076+ Ca—Stearate #£0.1%
S # SWP+Ca—Stearate #£:0.1%
‘ MS#: Irganox 10104+Ca—Stearate #0.1%
IO LS KHEMCIAL TR ThREIR DD, TR
* HELEAETRIEAT A

oo
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'ﬁ‘é*

OB X X OB E
7 Rk 8 T
I =R S NS N "

~ B D JTE, BHIEEE 180°~220°C, AE# 0.8
mmZ L FBESRATT v —~HE LI b DTH Do ME
DR ETE, fTh b BTARBRRARaEOR
BCHAL T 56D TH S,

o7 e —EXE 1 oML EL, NESFL, B
ARBROMECIG UL, b cEoc o B
K, Tra—n, =—FLTEREIPE, BRELL-D
BERE Lo

B

PYEBRD

EEBEEDT

£ B o

BERP X 5 R
1 KEE¥®RD KMnO, EEE
NEGUIERORBYIR LY 2.5cmx 3em Dk
XSO Ay R OE D, K120mIking T, B
KEEHC, 154, 304y, 604, 1204, 24043fH], Z&F
T AREHCERS, BEL, ZoBMELSOWTE
B e B B @ 0 HE ks KMnO, I B0 R
T ONe TORRITR L 0L TH %o

2) FHEEBREHSO KMnO, HEE

4 ZEER A BT AR T e ol iRz 2
ML THbo

3) =T AR ,
AZHoBRBHA 2mMmx 2mmEkL4mmx 4m

B

1.



#1 B=rAHVEHIUVLEEE (ppm) G 2 X)
\ MRE 5 s 0 5 60 4 120 4 240 4
n ﬁﬁﬁﬁfﬁ BERE |TH| BERE T RERE V8| BERE | T BERE |y
M T 0.14~0.88] 0.29, 0.04~0.68; 0.21 0~0.72| 0.20]| 0.60~0.68] 0.62| 0.68~0.84] 0.76
S 0,04~0.28] 0.10] 0.72~1.00| 65862 0.72~0.96 8282'% 0.76~1.32] 0.92| 0.84~1.08! 0.98
M Y 0.47~0.86] 0.69] 0.16~0. 48] 0.32 0~0. 48| 0.24{ 0.24~0. 48] 0. 34 0~0, 56| 0.29
M S 0.07~0. 47| 0.23 0~0.32 0.14 0~0. 16} 0.08 0~0.08} 0.02 0~0.,08] 0.04
T 0.,04~0.80 0.34] 0.04~1.00 0.52] 0.08~0.64 0. 59‘ 0.76~1.00] 0.84] 0.44~0,68] 0.56
£ 2 BTHVEAYILEREE (ppm) (4 BEED
S T R RE (] 15 pas 30 s 60 o 120 4y 240 4y
, ‘ﬁE@Mm BERIE || BERE P BERIE | AR |7 BERE P
g PP g )| REORE || RERIE |TH| BERE |TH| BERE [P
M T 0~0.32} 0.14 0~0.32] 0.14] 0.24~0.40; 0.30} 0.16~0.78} 0.55] 0.55~0.79 0.65
S 0.24~0,32 0.30] 0.24~0.63 0.44; 0.08~0.95 0.53] 0.71~1.34! 1.03] 0.79~1.11/ 0.89
M Y 0.02~0.34 0.26 0~0.26| 0.15/ 0.32~0.63| 0.49] 0.48~0.77| 0.67} 0.71~0.87 0.79
M S 0~0.10} 0.05 0~0.10] 0.03] 0.10~0.74] 0.31} 0.10~0.32| 0.24| 0.24~0. 48] 0.37
T 0.08~0. 48] 0. 30, 0~0.24{ 0.16{ 0.11~0.48] 0.20; 0.48~0.87{ 0.70, 0.47~0.87! 0.67
FI B FLBEE (%
Yl okEs 2 mm X 2 mm 2mm X 2 mm
. AR 2 W 4 1 2 1 4 W R
N 1 EL O,
gy COHES) pmmis || RERE | T M | RERE | T B | BERE | T
M T 0.07~0.54 0.25 | 0.32~0.66 0.48 | 0.11~1.11 0.39 | 0.15~1.11 0.50
S 0.16~0.61 0.39 | 0.41~0.58 0.51 | 0.10~0.78 0.41 | 0.26~0.68 0. 43
M Y 0.23~0. 47 0.36 | 0.33~0.73 0.33 | 0.20~0.65 0.41 | 0.32~1.21 0.58
M S 0.19~0. 41 0.31 | 0.19~0. 42 0.31 | 0.08~0.52 0.29 | 0.30~0.67 0. 46
T 0.18~0.29 0.23 | 0.26~0.88 0.23 | 0.06~0. 48 0.18 | 0.15~0.54 0.36
4 n~FV L HBEE D
\ Yk ok s 2 mm X 2 mm 4 mm X 4 mm
Q?@%ﬁ 2 1 s W T 2 W 1 4 W 1
g THEZ mpmme |Tow | BERE | T 8| BSRE | T ow| RERE | o
M T 0.90~1.03 0.98 | 0.90~1.73 1.24 | 1.27~1.37 1.32 | 1.91~2.64 2.15
S 1.34~3.84 2.90 | 2,66~5.81 3.97 | 4.81~7.64 6.20 | 6.14~8.14 7.11
M Y 0.56~0. 97 0.75 | 0.57~0.83 0.70 | 0.78~1.68 1.13 | 0.97~1.90 1.38
M S 0.50~0.85 0.68 | 0.47~0.93 0.68 | 0.14~1.16 0.78 | 2.12~4.58 3.26
T 1.46~3.21 2.19 { 1.27~2.51 1.92 | 1.56~6.63 2.80 ! 0.94~6.59 2.42
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7°57 1 EE2X2 mn DD 25 MR B (5)
T M My S MT I~d11
15 K AL No.
10F
05+

1234 | 1234 | 1234 |
Wl 7572 Bt 2K 2mm ) B DA B R 38 R ()
15k T S Uy S MT

7273
7o
rsp 7
10t

Bit 4 x4 mm ke n 2 BRI E ()

MS My S MT

Bt d X4 mm ) F 0 4 FSESHIEE (4)

mMS MY MT
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m, &1 gXLBPEAV=A7 7 A21LYD, Bk
F2100m % B, KB RT, RIERE T2 RKHER
FOARHEE X EEIRVRE SR OMRL, UTFFD
AFERIE U7,

Hits, TS Afiaonicr — VTEME, T
BELFHELLZA7 A aficbBL, 75A2%
IO —~ b3S = 5 v 10m] T T 2 EPE, ¥E
WL AR AR Do AL Ne K CKIB LT
FEEEE ¥ 720 40°C DT CIREERET 50 & 08
#110°C D EZEH — 7 VT 2HEERL, Fovr—
&~ CHA L, BET %,

FOMBEZEIRIBIV T 7 1~ 4D TH
%o

4) n-~F v ik

R B = 5 AR & AR L TiT o7 %
OHBIIELRIV S5 7 5~8DWL Thbo

2. ERALB IRFI OB R

1.03), HOEFEE=F K L Pn-~F ¥ D 4 mm
X AmmOHF o 4 BHEREC A F 72—
1m] &2 CHEMNL, FD105°C, 405RImEL,
B LT:, Y0 FAaGaBy b7 ana GERIL
B OTFWE Y Scm OfrEIL, 10 ZER¥ERE & T
10pl For Ay P UTHRARER LD b, —K
BB A, S05MBHERCAMLLOY, T
L 910em ¥ TEML, BRELUBEHEERIELD
B, ZRBHEC AR, FRHECLC T L) 18cmB

P %0
BBREANL, —% n-~F v 854
BElS = 5 v 15%
R v Zea~Fgy 65F
RV - 35%

BE%Iz, Bl CRALERIecob, KEr

775

b T MS
4

12345

12 34

BIL 2 X2 mm ) K 2 5 BT E ()

123 4 123 4

ANICERESP 3~ 5 4HkEL, Ry, o
WTERSHRC 30 MIKE L €, REAER S, ki
1%26-v7mnrd/vrwrf IF 7Ta—AE
WEEEL, O X¥D,

7a< 73 73E50MLTH B,

3. Ry FervhogE

FTAFy 7AWV, WA, WEH|, HEEE LT,
B, EEE VDR D, ZhbolEEE,
&, 8, T8, SNV VAR IAEERBESEY AT LD
BHWHBIDZ ED35 %,

E=

HEHiF 4mmx 4mm, §5 8 #ANAF100m ] <
Ve ZAE—H ~riz kb, MEERLcob, Wl
1mlEing, ik LT550°CHESFNTCIRILL
FORBPEATREARY PAKR I DOTEBED
LT O AL ORI OEDIML TH B,

Al +H Fe  Trace
Ca + " Pb  Trace
Ti + Cu —
Zn + Sn  —
Si + As —
Mg + Sb —

Ba —

4. BEHRKAAR 2 ~r BB N
MTAHBHH 2mm % 2mm, 2 8 % & 3REREIT &
D, ZhICEERSEKCHCDRD EBh 2805
~ LD 0.01% WNE 5 mIlks X OVFEERE 1 m1 %
%, 85°C KIGHFCTHEFET BRS L Ted S 6 K
IR L, BBKELLOLEGOEREALE L.
FOFERL, 180E0IL TH B,

I~51%
SHALNO

! 2 3 4
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7576 Bt 2X2mm t7E O 485 R IGHLE ©0)

1 2345 1234 1234

1

2345

7577 L B Ax4mm D RO 2858 48 HE ()

1234 5 1 23 45 1234

! 345 1234
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=4
R
D
g
% O O O O O‘*T 75779
i
@ @D | BT
. Lonox.
@ f e |30
Irgarox
-« @ N
l — RIETR% B
N
: i oLTOP
m < Orr O
# Irganox
loro
® @ &
\ swp
e O @
o O-
il S T v M M =
* 5 Ty

FRIFy 7 pp e RY TR ELVYOREETH
n, CHy OWFAELD L0 TSI~ 4HERD
bh T %o

BHT: Bibutyl Hydroxy Toluene DIl

Tonox 330 -+ 1, 3, 5-trimethtyl-2, 4, 6-tris (8, 5-
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Effects of Gamma Irradiation on Wheat Gluten (Part VII)
by M. DOGUCHI

(Department of Nutrition, Tokyo-to Laboratories for Medical Sciences)

The effects of y-irradiation on wheat gluten were studied by means of gel filtration

on Sephadex G-100, starch gel electrophoresis and analysis of amino acid composition.

Analyses of gluten at a moisture content of 2% revealed no significant change in amino

acid composition except for cystine which was decreased by about 8% with irradiation

at 10 Mrad. Changes in the chromatogram from gel filtration were interpreted in terms

of random depolymerization resulting from irradiation. The results of starch gel electro-

phoresis suggested that irradiation levels greater than 3 Mrad resulted in characteristic

changes in the molecular configuration of gliadin components.
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Mz, BREWT TS5 HHBERTHEELB 2 55
i ad7cth, N/B00 EEERATR CRAE L 7co fRM R
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50°C Tr—& Y —= ARV —a —&HCTHERLE
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4 TIRBL, P AR OV R T 3 2 RS
o et Urco M7 3 7813 6 x100mm D F 5
A xR BCE ALY pHS. 28 0 7 = v EEREER, &
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73/ B HE 9 x500mm DA T s, EHHEL
B 7 = vEEHEE R pHS. 25, 1 KHEI105 441 pH4. 25
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LTS 29 a ViRV TPV TH Do
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12.5V/em C 3Rl HEPIRE KK EIERE A U
THKE L 7o EMETH S AT L, 5 %EFRC
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SR BRI 5 LEEIC TREYESR LREL 720
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D AT viHEORE s v lg HEET
3 REER (u=0.1, pH3.1) 50ml %0 2054
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D e R, 205 HOEMET Lo
HE VEETNTRFCERT 25D EBH BN 50
A BB CIR BB OIR & v BB D64H Z DIEEIR
WHRL, MMk shlEho 2 v BB E
1.09%cH b, 10Mrad BEFAEICIZB 2 vEHE O
B0 MV EETH O i D 2 vIEEEL1.36% CH
D70

i) # A Sephadex G-100 % 5@BHDANE 7
A 3 REEE (#=0.1 pHS. 1) Rrc48RsfpiE s
#%, 2.5%40cm ©H F ACFIE Lz 2ml ORHE
xH 7 LR, DRI 7 v 3 IEEE950mI /h
DORECHEH Lo Bl 3ml 527957 va v
avz g ~THEL, To—i% Lowry®? BHOE
~Folin fEAHVWTRAEL, £7527va v x
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1) HERT B RiE S 3#k X0 10M-
rad BEFARIO 7 3 7 BB HE 1 RCRTo » A ¥
Y, AV A Vs XUV Y VR INK S SRR D
EORBEML, «y v, Avd=vidiid L i,
7 < 7 WA fRRIC X B2k s Aotz RIT
RENBRA VY, 4Vl v/ BIUAY vofix
TGRS 3y 3 A DFIgHE, AvAd=visI O
Y V24, 4833 X ONT2HE O 3 iuk o R O ITE [
B EGHNCBRICHEN L CELREETH D, FOl
D7 2 BEE—FERCOWTIT ok 7 Bifk (24KRE
S 3, ASKERT 1, 72MEEI3) OFHE, vAFvY
BT X 2T Bt 7 RO IS EOFE(E,
iz b Y T b7 VIR 3ROV T R B EDR
WETH Do BB 7 3 7 BEBITEIRINS

L5 i oRFgeE® HORRE X —BT %o
10Mrad DRBHIC L 2Ty AF VI3 8 %13 &
L, FOolizniibd b 1 HOBMETHEEENEDD
R, BERC I DTy AF vAHEIh A Z LGB
Thbh, T 6Mrad TIEH 7 BOWAH KRR LIz =
NEDEBEL 74T v O SH Kk L 08 -SS- B RE
L BEACEHON DD DiER L L —K
LT\ 3o

BIEDOT 3 7 BCERD b BT 0 il & il
g, BEBELERLCSE, BicrocERs
N bDERD D LR

Metta?” Bz —v & YER 9.8Mrad BHL T,
EREERT, TRV O VEIV Y A7 7 v
DEPELFEDBRIENT E, FlrhEIAT VZEL
Tix, 2.8MradTid v v v DiR% S EWIOBD &7
W EERELTCREY, ¥/ Moran® BRI X AL/
E2STEDOT I /BT 5Mrad Tz A EZ L
MignE D L THBHo Kennedy? 11 5 Mrad D B

Table 1 Effect of Irradiation on Amino Acid Composition of Wheat Gluten
Amino Acid Grams/16 Grams Total Nitrogen
Amino Acid
Control 10 Mrad Woychik® et al. | Pence® et al.
¢ o
Tryptophan 1.07(0.03) 1.04(0. 04) 1.0 1.0
Lysine 1.66(0.06) 1.60(0.05) 1.2 1.6
Histidine 1.96(0.08) 1. 99(0. 06) 2.2 2.1
Arginine ‘ 3.32(0.10) 3.28(0.05) 2.4 4.3
Aspartic acid 3.34(0.05) 3.28(0.06) 2.9 3.4
Threonine 2.42 - 2.45 - 2.5 2.4
Serine 4.99 - 5.09 = 5.2 4.3
Glutamic acid 35.55(0.82) 35.03(0.24) 37.3 32.5
Proline 12. 34(0.20) 11.97(0. 39) 13.7 1.6
Glycine 3.23(0.06) 3.23(0.02) 3.1 3.2
Alanine 2.48(0.03) 2.45(0.03) 2.4 2.0
Cystine 1.93(0.06) 1.78(0.07) 2.1 1.7
Valine 4.07(0.01) 4.07(0.02) 4.1 4.3
Methionine 1. 60(0.04) 1.60(0.05) 1.8 1.7
Isoleucine 3.90(0.07) 3.78(0.06) 4.0 4,2
Leucine 6.80(0.07) 6.68(0.04) 6.8 7.0
Tyrosine 3.28(0.08) 3.19(0.05) 3.8 2.8
Phenylalanine 5.21(0.08) 5.10(0.08) 4.9 4.9
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Changes in elution curve for
gluten extract effected by irra-
diation at 10 Mrad

Fig. 1

1
80 80 100 120 140

Elution Volume m]
Two ml of the gluteo extract, in which 21.8
mg and 27.8 mg of protein were contained
with unirradiated control and irradiated at 10
Mrad respectively, was applied to gel filtration.
Control

————— Irradiated at 10 Mrad
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Fig.2 Changes in starch gel electroph-
oretic pattern of gluten in alumi-
nium lactate buffer (3M in urea)
with irradiation
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STUDIES ON PENICILLIN-INDUCED L FORM
OF LISTERIA MONOCYTOGENES.

Hajime MURAKAMI* Fujio UMEKI* Tadashi NAKAMURA*
Misao HARUTA®* and Goichi MAEKI**

Listeriosis is one of the most important zoonosis and least undersiood of all the
‘bacterial infections, particularly in the field of the epidemiology of the organism known
as Listeria monocytogenes. In this country, Asahi et alb first reported the isolation of
the bacterium from goats in 1951. After that, number of sporadic cases of listeriosis
in ruminants and man have been reported by many workers®12, but none has been
clarified the source of infection or route of dissemination of the etiological agents.

Gray and Killinger!® stated in their reviews that listeric infections in both animals
and man are more prevalent than published reports indicate, and distribution of the
-organism in nature was suggested in heavily contaminated materials, such as soil, silage,
sewage sludge and feces. Furthermore, existence of healthy carriers among human and
animal populations have been suggested by many investigators!®), and these appear to
be playing a predominant role in perpetuation and transmission of the disease, but there
is no direct evidence to substantiate the claim, even with the recent improved isolation
techniques.

A conjecture on the L form of the organism was made by Lapinski and Flakas!®
that the L form may initiate infection by persisting intracellularly and reverting when
conditions favor the classical form, and it might be the answer, why many people have
no overt forms of listeriosis. In the present paper induction of the L colonies of L.
monocytogenes and their several characteristics are discussed.

Materials and Methods

Becteria. L. monocytogenes pilot strains of serotype 1, 2, 3, 4a, 4b, 4c, 4d, and d4e,
obtained from N. I. H. Japan through the curtesy of Dr. Katsube were employed for
most experiments. Strains Doi and Kumai, a serotype 4b human isolate given by Dr.
Ukai of Toshima hospital were also used in some experiments. All the organisms were
maintained in lyophilized state. Inocula were prepared by growing the organism on
tryptose agar (Difco) with 5% horse blood cell.  Typical smooth colony was selected
and inoculated into tryptose broth (Difco) and incubated for 24 hours at 37°C.

L form induction media. L form induction media used in this experiment were
principally those proposed by Brem et all®. The thioglycolate-sucrose base medium

utilized to induce and maintain L form of L. monocytogenes contained 30g of thio-

*Department of Milk and Meat Sanitation,
#*Department of Virology, Tokyo-to Laboratories for Medical Sciences

(193)



glycolate semi-solid agar (Eiken), 150g of sucrose, and for agar plate 14.2g of addi-
tional Bact agar per 1, 000ml. The agar was autoclaved in 500ml of distilled water,
sterilized at 121°C for 15 minutes. Sucrose was dissolved in 500ml of distilled water,
then sterilized at 121°C for 10 minutes, cooled at 50°C and added to semi-solid agar
or semi-solid agar-agar mixture. Penicillin in concentration from 250 to 1, 000 units per
ml was added to cooled medium before pouring. Horse serum was added to cooled
medium in 10% conc_entratiohs. _

Medium for pavent type ovganism.  Medium used for the determination of
reversion of the L form, and recovery of classical form of the bacterium was phenyl
ethanol agar (Nisui Seiyaku), 1.0g of glycin, bml of 1/100 LiCl in @5ml of distilled
water, sterilized at 121°C for 15 minutes.

Observation of the colomies. Inoculated plates were incubated at 37°C for 8 deys,
and observed macrospically at daily. If it is necessary, they were observed by low power
microscope (100X). During subculture, their ability of reversion was determined time
and again by culturing onto phenyl ethanol agar plates.

Results

Induction of L form. All the 10 strains of L. monocytogenes were transformable-
into the L. form in the presence of 250-1, 000 u/ml of penicillin. During the incubation
period, the L forms were subcultured to fresh induction medium for propagation, by
means of the standard procedures for L. form work, i. e., agar blocks containing surface
L colonies were pushed up side down across fresh medium. L colonies were developed
on the path of inoculation and where the block was left on the new medium.  They
were macroscopically viable at 3 days and secured at 7-8 days. The size of L colonies.
was ranged from 15 to 150¢ in diameter.  Fig. 1 a-h, illustrated typical “‘fried egg’”
colonies of the pilot strains of each serotype. As it was shown in the figures, the
morphology of the L colonies did not deveated from the L colonies of other bacteria.

Hemolysin production of L form. The hemolytic activity of L form was tested
by means of the method described by Somerson et all®, When the inoculated plate
developed visible discrete colonies, it was then overlaid with a 4 per cent horse eryth-
rocyte-agar mixture, and incubated at 37°C for a minimum of 4 days. The plate was.
observed daily for hemolysis in the region of the L colonies. L colonies of all the
serotype used in these experiments were capable to produce a hemolysin, Circular areas.
of complete beta hemolysis appeared within 24 hours when agar plates were overlaid.
Fig. 2 shows a beta hemolytic plaque produced by the L colony of the 4c pilot strain
of L. monocytogenes. The plaque was found to- consist of a centrally located I colony
surrounded by a peripheral zone of complete hemolysis.

Pathogenic potentialities of the L form. In the first series of these kind of
experiments, a 4 day culture of L form colonies of the type 4b pilot strain were scra-
tched off by a glass bar, from 20 plates of agar culture and suspended into 10ml of
saline, washed twice, then diluted out serially in 10-fold steps. As a control, a broth
culture of the classical form was also diluted in same manner.  Then, 0.5ml of each

diluted materials were injected into the peritoneal cavity of b white mice weighing 8-
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Fig. 1 Induced L colonies of Listeria monocytogenes,

a:serotype 1, b:serotype 2, c:serotype 3, d:serotype 4a, e:serotype
4b, f:serotype 4c, g:serotype 4d and h:serotype 4e,
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Fig. 2 Beta hemolytic plaque produced by the L colony of the
type 4c pilot strain of L. monocytogenes

11g. Injected animals were observed for a period of 10 days. During the observation
period, liver was removed from the succumbed and putted into a thioglycolate semi-solid
agar without penicillin. After the observation period, all the survived animals were
sacrificed and their liver were treated as same as those of succumed one. Forty-eight
hours after the incubation, 0.1ml of each semi-solid agar culture was plated onto thio-
glycolate agar plate containing 1, 000 u/ml penicillin, for the detection of L form orga-
nism. At the same time, same material was also plated onto a phenyl ethanol agar, for
the detection of classical form of organism. Table 1 illustrates the results obtained, that
all the mice, inoculated 12-12,000 plaque forming L form organism, were survived,
while control groups inoculated classical form of organism showed comparatively high
motality rate. Neither L form nor classical form could be recovered from the liver of
animals inoculated L form organism, whereas all the liver of control groups persisted
classical form of bacterium.
Discussion

Little is known on the L form of L. monocytogenes, while evidence of the etiol-
ogical role of the L form bacteria in chronic or recurring diseases of staphylococcal
infection or of rheumatic fever have been increasing steadily!”.  Of course there are
many suggestive facts on the persistence of L form of L. monocytogenes, e. g., listeric
infections often occured in patients alredy debilitated by serious illness®, and classical
forms of L. monocytogenes are seemed to be detectable only when the body defenses

of the patients were lowered. Some patients had been disabled or hospitalized for a
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relatively long period prior to onset of the illness, seemed unlikely that they would have

been exposed to the organism by environmental contact®.

Some infants born apparently well, develop listeric meningitis!® in the postparium

apparently infected prenatally or during birth, and it is quite possible that more women

harbor the bacterium in their genital tracts, especially during pregnancy, than has been

suspected. In addition, transformation of classical form L. monocytohenes to the L

form was quite easy in the presence of 250-1, 000 u/ml of penicillin, as we demonstrated

in this experiments. It is indicating the possibility of the induction of L forms in the

body of the patients who had been treated by penicillin.

Placenta is usually refractory in invasion by most bacterial cells, and actual cross

Table | Pathogenic potentialities of type 4b L form

inoculum size per mouse motality of mice

recovery of organism from liver

L form

classical form

L form

1.2x10% —

1.2%108 —

1.2x%10? -

1.2% 10! -

|

|

classlcal form

3.9%x 104

|+ +++

3.9x10%

I ++++

I+t

3.9x%x 102

3.9%x 10! —

R I e I T
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over of the organinm through placenta has been suggested to be action of hemolysin
produced by the bacteriuml!®. L colonies of all the serotypes were capable to produce
a hemolysin with their defected cell wall, and it is of interest to study its action in
relation to their pathogenicities.

The role of different bacterial variants with cell wall defects in infectious disease
is one of the most important problems of contemporary microbiology. We conducted an
experimental infection in mice, in order to find out the basic aspects of listeric infec-
tion, related with the pathogenicity of L form and its revertant, but failed to produce
listeriosis in mice by the L form of type 4b strain, and could not recover any L form
organism in the liver at 10 days after the injection. It is likely that L. form organism
is persisted in other organ or do not revert so easily as we expected, although the L
form cultured in vitro had reverted very easily.

Summary

Pilot strains of 8 serotype of L. monocytohenes, and 2 strains of 4b type human
isolates were transformed from the classical type cell to the L form very easily in the
presence of penicillin G, and morphology of the induced L form colonies were quite
similar to those of other bacterial species. L colonies were reverted rapidly when
penicillin was removed from their culture media or when they were plated on phenyl
ethanol agar. L colonies were parsisted their hemolysin productivity as well as those
of parent cells, with their defected cell walls. The possible roles of the L form in the
pathogenesis and epidemiclogy of L. monocytogenes are also discussed.
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LI CCiFshic bl ThE S AfLEHE S Do
BTINID BOREDOUABAORFHEEER
HTh, FEREACH D L0800 bhbe th
WX 5&EB°C E10°CIRFE Lo o X B
MR E MEEOT X IO LTRELAEZ A, 5°C
REOEA, ERMET 4 8 B4 cicliiy B,
W Pseudomonas 2G0Tk, 10°C i
BRELICLOTIR 2 B TR ENEERKED 5 HiciE
LTy, bhbhofie—8L b, LirLZ
ZCHBROH B I IR BRRHBERBE A OB A, 10°C
RIF TSR OIS 2 <, 7THED 100 AT
Boroh, PIEAEE 3 HBIE 5 FRICELTED
Z OEEIRE CRIFCTL AT, PIRMER OB D
FAMERMER L v, U H T. QE3 LD
BIRRIC e DT\ B T & TH Do L LANNLIR~TU
HXoK, ZhbORBILE, RERORE R
I0EATHLDEE 2 bR B FA/NINTKEM
B, rRIRANETE & b OB 10°C TEL R E
BLEXHREL T B,

— BRI RO EIR CORFIE ARSI L L CHE
i EE RS (Time Temperature Torelance=T. T. T.)
THRbTZERED2TW 50 2F O MEIEFETIVE
fAH L2 En5 2T, FORMORMERECK
THMEMMEE WS 2 LI b BEAD T. T. T.
DWW THBTED & & AREREMNT L DIEFEEL It
% 311 Ollson!® HOE L SR BB T.
S. T. #E) WEFIHOT.2°2CRIFHRL 0 HEDHE
B E RN IR TR CH Bo & OFEITEAO G
Ba AR s FEARTHEST 5L 0L LT
THBETTH B, L, e HOT.S T, BEAes
35 T.T. T. Ol&% 5 % hmRBE b2 5—f6lk
ATIWTHAH D o bhbhDASEFEEL TEEER
PR, BE0 U H. T. 40 AR T.
T.T. %#RETHZ LSBT ESAr0 s sh
TWAHDTELONZ DRETIES DM, —IBEEH
BHERS TR 2 DRERTEY, 2F0hB R E T R
i, BHRIENSBEREO IS ETCo U H. T,
M RAEAD T. T. T. ix10°CT2 HfL, 4°C ©
4~5AMEEZEZTLRERBERNCRWEBbR
%o LinLEmbfiihi-X 5w, &fHo T. T. T. 1k
WM CORTRIREEE, Wksklt, BRECORE
BRI L L O Ie D ERShELT 2L DL 24
Tehidleblcve L LB bbb nlE LAz &
AT Din &S HEFHEMN L O NI RTTED 3
2 TG PR B O RFEERIUI A D R
T, S 4~5°C, KL T2°C, BLWbDTT ~8°
CHERBRF IR AL, WA Th27 ) OENR
BENIRENT O Do LIeA 2 TS BITMIS LD
PRALERE BT EEE B0 2 A HR B 0
BREBDENRSHDLEEL Do IDH, 2~ F -
F = — Y OWESL, EREE L D, EAOMENEE
HERFEOE & Hi e CHIBERTEMETDH 50

KICAEORECHERLEL U H T. LETA
FIOEEHR TR 2 AT Lo E LT, M
R ) OB L TR Y e HIEBED L
ADGEROHEAD X DB T, FlT7ra—
A, EWRIGHAIRE & T, 0.17% &0 5 K
WIREDOBET b LREMMGS B E R TS &
WO ERHT H B, & OBRGITEIRETE IS
fiebk o I MERAIE (£ & LT Pseudomonas, Achr-
omobacter 7n &) OFEMINT & bir H AEAOE
M, R X oCTans FELTORE,E &b
h, TAa—n, B LCREBR D ENEER
BAN=RAEEZ bNbe MBEEAEDFIRKE
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Table 8

milk from various plants®

Bacterial and flavor changes during storage of homogenized

Plant No. days Sta%dard plateocount Coliform Psychrophilic® Flavor score
storage 32°C 35°C count count and comments

0 2,900 4,400 0 0 38sl fe
3 2,000 3, 400 0 23 38s] fe

C 4 2,700 6, 300 0 1, 200 38sl fe
5 4, 500 6,500 i1 3, 300 38sl fe
7 24,000 32,000 74 680, 000 36sl uc
0 7,600 5,900 0 4 38sl uc
3 790 660 0 530 38sl uc

D 4 59, 000 61,000 1 19,000 36sl uc
5 470, 000 320, 000 8 390, 000 36sl uc
7 580, 000 420, 000 1, 400 78, 000, 000 Ouc
0 8,200 6,800 30 9, 000 36sl uc
3 160, 000 160, 000 200 900, 000 36sl uc

E 4 1, 200, 000 1, 400, 000 460 1, 100, 000 32sl uc
5 2, 500, 000 2,800, 000 2, 900 37,000, 000 Oue
7 44,000, 000 26,000, 000 4, 600, 000 130, 000, 000 Ouc
0 3, 500 3, 600 Q 1 38sl fe
3 3, 300 3, 500 0 - 38sl fe

F 4 60, 000 44,000 0 5,200 38sl fe
5 87,000 89, 000 0 280, 000 38sl fe
7 240, 000 430, 000 ¢} 26, 000, 000 37sl fe
0 24,000 21, 000 0 0 38sl fe
3 17,000 17,000 ¢} - 38s] fe

G 4 18, 000 16, 000 1 6 35sl uc
5 31, 000 22,000 0 2,800 35sl uc
7 480, 000 390, 000 Q 7, 100, 000 Oue

*Storage was at 45°F(7.2°C).
%Incubation of plates at 45°F. for 10 days.

bs]=slight ; fe=feed; uc=unclean.

Rk ds b ORE B RT2%, S HU B 2 k
BRLHREME(S 7 A&, BEE L) ok
I0°CLUTTHMARFEEHEIEL > 5 DONHOTC, &
ORISR 2RERTH B EBbhbe 4ED
FERC A b b ERD, RIBEHNEET LS
BRIE, ThBEBHEE BT H L2 A0 URIRE
FRRBVIRTCER Do F i@k OFEE T Microccus
RED YT ABEREMERT TL A Tiid B0H
FHIET AU B L T BDT, Zhbic X 54
b HHETH Do 1 IKABD No. 635X U 2%k
HEEDONo.3, No.4, No.6 7 FKERFEOIFEH B
X DIEEE LR A S B T H Do Teks U H. T,
MBCASILERCRIREL CH 256, KGHE
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(Ollson etal., J. Milk & Food Techn., 16.213,1953 X D iz#)

BEle CEEERE OFEL W TS L D
TN IZME DI\ DIVEETH Do FUREE & 5H)
MA5Coh % L RO OV CHLBIRRE I LK
UbRISWEENRSE L Ll b HEESERCE T
5 EFR LR O TREOFRAENEEC ), R
BRBREBRBICERLE B ENTE D, L LAY
DHF WA 5 7D IIR B 5 Doz, 0k, 1ELkic
LOREX R 200 R A ETH Y, FETHA
5o PLEMERMBEOFEFEC X W ZH+ % U H
T. WO ABEAOEEETIEDH 5 2%, BB 2IETF
BEE, REREC X SEEOBI X h i Y EE
E— WD TCHBEHERFHZ 2T 50D THDH &
FHERLU T LR SR,



4 mC E OREICRME M5 & B offt
DEE LD LS IeBdE WD HIEOWTIE, Ha
- mmer & Hix'' k% LEOMEHIC L >TRRY,
1ml ¥ b 200~30077 (2.0%x108~3.0x 108) 7o\ L
BE, P RHHEIEE DT b UL Z DA
BAERABE L L oT, ERMESEOBRES
FRTHIEPID T TV 7RV e Punch!® GBIk
H. T.S. T. BEAL A, EEMEOMISEAR R
X OEIRFREE OB 3 et h Eh /L <
Bk 7 D BB, R BB X 5 RS OHIER O v
SAEHELo T OME, BV S ATHE O
CX i hHEL, —BMCZHEr A BRSO
BT 1 ml ¥4 05007575 52, 00075 (5.0x 105~2,0x
10D OFEFCHDfend, Alcaligencs Viscolactis D
A1, 1ml¥ 05005 L FcRbknZ b LI kg L
UL UT VB F72 A, aerogenes XV Tih
B 1ml 40 1 EUT OB CHRRERD BT
ka4 Urehy, )5 Ps. fluorescens “ClLiy27% o
Beas 1ml 40 1{ED 2 2o & BSROBL 2 270
Dz d DT Do Thomas'™ B OW 2115
WIOEHE L D LHEOME L IFRiEC BRI 5
LIBMRENCEDRTND, 2D L HICEBRT Dl
AP R DN DEE v = —5E T in
2, bivbha A EHEE LTI 1m0 o
TR BN 107 ~10% W U/ S CRBREE 232 & D
bBhizo B LIRBMBIEOBRLLBE LD L,
BRATTROBE DI PHABELR—BIN R & D
AT BD, D DN TCEFHERY DI L 72
RENDOEE TE 50 Tb bR B
U7z Ps. fluorescens ZWEFIZ 1 m! 40 ME08E
0L TICie s X S EMEL, 6 ~7T°CIL{RE L, 24K
ML RBERNAEE L, RAROFRAE BRI E
BB OB RE SrciiR, 216 1M (9 H) BiADT
TR A B Bl 7o b, - DEFE O Ps. fluorescens O
HEL 66 x 107 TH Do 7td Ps. {luorescens 3756
BRCIXI0A B L CARAMDOIELZ BT, T
DOEF AT HEHIE 1m H042x107CHDlo &
DLW~ BT AR OM CL i h DEDD
BIEMIMHEL Do TSR B KIGEREA I
THEE, MELE, FSRZMEEoER L EET
BDHEORTHBEON, SFEOLLLNDOFHETHA
SFAHEefERAEG TV Do T TRFEEL TS L
5 bbiid Foster'™ B3 Tl igil L 7o &R
TRIGETFOTF AL TRR LY, F7036~37°C THHE
Lic kGt ode b 10°C DT OER -4 REH

JEL 5 % b ONFEET HEEOLMOTN 5,

FEE S b PAEAORERT, hignyERE TR
ISR BT 5FELREL T bo LD
TRBEFNIELBEMEE L CoBEYE T L L
L, KRMEO—ME L URREFELELAT 2R
FELTERTNEFETHD, 25 LLEREND
L RIGEFED BRI ILCIT S K OELEIAD & Th
%o

= i

WRFERE 7 HEREL L 745 6 #hoo U. H. T. MBA,
BEH(CEH 2 13201264 4° C e B UM 10°C & 5 ~
7 HEREL, BRI R s X CYE AR
BOWPE, KIGEFHOBRHERL L OCMEORE
I & b 5 HWEE L OBE R A R, koL s
Te L E oo

D 1260rF 9 (T8 2RI e 2 b2, 7
BN 10°C TlEdBb A, 4°CTHIERICIE NI
THEEY D E DI

2) 1244 6 6 (50%) WRIEHEFIBFERS AL DB,
R, 10°C, 4°C DERTL 7 b BRI FHFHE+
BERL L LD,

3) SEIOFE TR C. V. T. 85T
I BRI AN & T A & AN RIE s X o7
EERL, FEMBRLIRENE —FAR Lo oD
LR EEGREES SBREOBEEN LR S h T
HDTIL, 35°C LHFLEEL, EKRTLEFT
B0 ) FEHETEROWIE G 779 ABENEI X oT
EHD BN T &R L T 5o

4) (EKIRHTEE O & B & ok, RO BE
HoTHD L5 I HEIE I, SBEL Tz~
B, BRI & ORI OTEIE LBV D2 LiE
AL U H T. MIBRAOREE %50+ 5 Lol
BEUMENLTUAREE LN EERTLDTH
%o

5) KIGHEFEOHHIMI S S BITIIRE L&, Bk
LDy, KRIGERHEGROIOEIC S HTHEETH D
HEIET 2 I R & bioh 2@ A4 7R Lz,

6) 4°C, 10°C & b EBREILA 4T HR R4
BEBBEV~AH 1 mids ) 10T ~10T I 3 U 7ok
MTHolo

) 16GlORFREE R L L SnwT U H T, 4
HOABEAOHSEERR (T. T. T.) #3025 &,
BoEfE» bEEEZE O AB ETH T. T. T. 1%, 10°
CT2HEE, 4°CTIi4~5ABRELHEINS,
EHR VAU LRORBEC TN TSR B L
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FELEED T.T. T.%RkbdE, 75 b
WRFENE & cofiimiiEs k3L LCRkiEo T. T
T. K oh&NET 5 LD, 10°CDEAL
5H, 4°CTIX7T~8HE WS LRI Do

8 ABEDCHEEEO ERE LRI T 10°
C &S REFRE, KEMEOHYIEEOTEL (L
T 5RIRELER TS L, SHORERE
& LTEBIRT SChln i TRNES ZIRETH Do
SHTE D HIF4°CUT 2 L RF OEERE S
LTERASNETH %o

3L ik
1) Candy, M. R, et al. : J. Dairy Res., 23,329
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2) Williams, D. J. : Aust. J. Dairy Techn., 13,
3 (1958)

3) Franklin, J. G, et al. : J. Soc. Dairy Techn.,
13(1),46 (1962)

4) PEERE, IR : BEREE O B %8, 8(4)
42~46 (1959)

5) /NAERBREE, FIFEFNFEAH  Proc. Xvth Int.
Daing Congr., 1,405 (1959)
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Z OFDEEE I D W T ()

ZONEHEEE A RIFCH B EBbIL 5 4 O
b, flloBpaRchhiy, T CRBHRIEE 272
NB7VvE=2THEBERLIO M) AF1T I VIKEE
BB XIS, F2C, S0k 5 hBEEoERYE
32 BRC, JEESE X O WHIEBuC o B BT
D7 vVE=THREZRIO LY 2507 3§ VEESR,
pH, #HEHE X OEEOEIL D THRE Lo

TORER, L ORFEETLTTRT vE=7§E
FEh ¥ 8 ~16mg/100g, btV AFAT IV EEZ N
0.28~2.25mg/100g2 Wil S, AW h &8
DT VE=TREIOL ) AFAT IVIFGA Vg
B BEEE R LD Ele—BAERBULY 1,000 ~
10, 000fE 2 B H &, < R B D FEE ¥k,
Micrococcus, JFPI#HE, Pseudomonas, Lactobacillus
FIOEE L OMEEChRT b0 HFES R LR
FEBED M TR Sh T 7o

B Oz G ORI Sh, K7 vE=
THREZERIO M) AFAT7 I VEEENEINL I,

oox A

_i\

K OB oM —* W ow
M A EEE K B OE
H M Sk

Z OFRREEE UCHEE Bk OB E AR 2 A
HBENTCLEEORFLXHMLIIDTHAH S L
Exhbo AW 2R 20°C L LR & C
VLFEAR 6 BERILIES, 10°C FIFCIR4 HEETH Bo
7 v = TAREEILR 50mg 7 3 VSR 10mg
THZAHI VAW REL, R, TvE=ST
fE2EEN S0meg iz B &, pH $8.0L 747 V&
it b, BRSO RANFRC o, RMEES
B 2 N DEREAEE S T B L i, = ORSsH
i s E B bo

Z O ORFFRER X DO O TL B &,
50°C REDSEX, 24KHE FA L 2 EHig g,
Vibrio ¥ X O Alcaligenes &0 HHEA I & /o270
COXOFEIRTHHEBEETS LA ME s L O
Lactobacllus WET 2L DR Iz $71c A IE
RIS A AW ICBZE AT IEE & [ # 1 Vibrio
DI PIEE Shico

20°C {1 CUR24R MBI 1, Vibrio 2MEEACH O

MRS RC A O R T R R

B
10000 ,10C
JUEEED
//
!
1,000 /
/
4 10°C
100 -
10

———e

0.7

1 T T T T T —~ (D)
6h 12h. g 38 58 78

* RS ARSI AR AT

ijE)zo-

(mg)
80 A

50 (NHs=N\)

30C

0 T T T T T 1 T T 7 ()]
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EMATOSBRELCKITEENE

B R | BRI | |
- * B i #
B OEIR M| & & | B
5 85°C | B, Micrococcus, JBPIAIFA]
R S.P.
@ 0 IR 10°G *ofl
1F
i) NaCl. %0 S.P. | Vibrio,
35°C B4R}, Vibrio, Alcalligenes, [BPIAIEE
30°C S.P.
o 248 10°C IBPIHEE, Lactobacillus, 7 dfifs
(& NaCl. %sjn S.P. | Vibrio,
35°C Vibiro,
S.P.
24158 10°C Achromobacter, 7RBIZ L,
20°C
NaCl. #sfn S.P. | Lactobacillus,
%
35°C PR, Alcalligenes, Lactobacillus, % ®fth
S.P.
# 48JERFS 10°C Alcalligenes,
NaCl. #sim S.P. | Vibrio, Flavobacterium, Achromobacter,
35°C Vibrio, Achromobacter, Corynebacterium,
S.P.
109G 4 H 10°C Micrococcus, Corynebacterium, % Ofifl
NaCl, %0 S.P. | Achromobacter, % Dffll
(23
35°C BPIMIE, Aeromonas, Corynebacterium,
] S.P.
# 8 H 10°C | Morxella, *off
NaCl. #jn S.P. | Achromobacter, - Ofis
35°C 8, Coyrnebacterium, Flavobacterium, Micrococcus,
S.P.
e 4 B 10°C Flavobacterium, Micrococcus, Moraxella
NaClL ¥l S.P. | Alcalligenes, Achromabacter, = ®fill
£
35°C Bacillus, Moraxella, Alcalligenes,
) SP.
i 8 H 10°C Micrococcus, Alcalligenes, Bacillus
NaCl. %ehn S.P. | Moraxella, Corynebacterium, = Dfl
E G, Preceerees MBS TR
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fopy, 48HFHE AR 2 I BRI 3 L O° Alca-
ligenes ZEDO MMM FIIC I Dlco EIRMEICET 2
bR CRE LR Y, RF2URFMENL Achrom-
obacter ¥ X C'AENEEDWEEME & Bbh 27 &
R iR Lich, SR EBT 28 IE #2121t
L, Alcaligenes ®HENERH T IoD70,
10°CRAEFTIE, R4 B BEIRIILILD Vibrio 23
BESsa R Licht, Achromobacter DK B
DOHIL R b 178 H HERIZ, IBPMER &
% Aeromonas ZENMBEENT s DIz, RIETRINEEH A B
W ER TR EDMA® U T Achromobacter
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¥ L ORETRHEOEF MBI ESTH D70

0°CIRETIE, MUNLIMEKS I UCEEL L B
fepsiensofcs’, 8 HER ), Bacillus S\ ES
IR Lize KRBT % b OIEEE (L i ¥
WEBbhsbonEHThores, sH HEM® D
Micrococeus ¥ LU Alcaligenes 435 BB
DR F B h oo RIERIEHbE A BT
IEFEEHIL Vibri o MEBATH DN, 8 H B b
Moraxella,, Corynebacterium 3 X O'FEREGE O i
FEMITE DB Lo




FEEVE W B T B R ]

(LpyE e & 2 HIRZEE))

i
RISV DR B EHEHR Ui LIERE, B, w
A DDl EORPRICFER AR Z LIXFHE L BB
Tk Y, ZOREEEFFHEE TRPICERHEEIE
AL, BEMCTBEE S B, BDTHEMN (ugh
B B OREEG NI RBERE RS L
BEL TS, ZORBEDISIILOMB D E» L
Pyrogen & &, WESTCUL Lipopolisaccharide(LL
T LPS) TH5I EnRHII T2, 21T
LPS DFREER %52 /n {iciX, 250°C 304
DIMBNADBEE RT3, T b OREWEITT
BE-3 5 WM9E2 5 & EoEMBN 5 HEL e ERHOR
B E A A TT b T %Y. RS R
P OB BRI T 7o b RIR T Erh O 4 e v
Catecholamine DRI L W REHEXIR-T LS TH
55)6)0
T, BEEWE R D LPS 5 kEImEEE:
Pyrogen Offiic. Tetrahydronaphthylamine, 2-4di-
nitrophenol 7% & DILEMPE DI < AbAILITE
b, EELIIE 4 OLENYE LY v FOHIRMICE
HL, BEEZNUELCHER, TOoORRERHD 2~
COVTHETOMAEB IO THRET Do
E-I - S
KB R X OFEL BB IR OERHER 5
& (FE 1.8~ 2kg, #) % TH10HMTHE, EHI
R E KT X OCHFE L, BEMKES S LA
HRLTWAHSORRE Lico ARMEXEEREE
ZroTI2EREEY — I A & — (RREIE—EP-670
Y &V, BEBEPI 75mm ¥ CF 5 A LEE T 4
RAEE Lico BHBE, 735 A2l FH250°CT
305 TMEL, BOBHIBEE LcREEt D 5\ 1B EE L
ETHEL, #HeniZ Pyrogeu free OFEINHKICHE
fRL, 123°CI5MIMmERGBEE L TR & L 1o
(B LA L S\ b DULIEE Lisho7)
FR1 73 VERYAERDCRE LR RO
BT B0, TR OBMNES YT R 2 T w

il

il St R 0 e S

T ¢ ® F HoA 'k
Table. 1
Amines Dose Pyrogencity
Trimethylamine 5mg/kg | Negative
Trimethylamine 10mg/kg ”
m-phenylendiamine | 0. 1m//kg ”
o-phenylendiamine | 0.1m}/kg ”
Dimethylamine 7.5mg/kg ”
Ethylamine 10mg/kg ”
Tetrahydrona- .
phthylamine® Positive

*1 g% 100ml OEEARE S D FFCOLIB LK

WCKBY 1ml/kg WHH LK
o EEDIMEDT I vEE TN TR 3ED Y ¥
OFIRPICES U, A 3 R ¥ clifmrc iR
JEL Table. 1 DfEEE 0

EEE2 - 3EEOM 7 L2 — A, Xylit, Sorbit, ¥
L O mannit FFERBKCHEMRL, WEE 10ml/ke
T FOEBIRCES L Fig. 1 OREREEHE

EE3 ke =7 = VNV ViZ X B EEROELE HIE
L7co ¥ 7t4>H Ethylephedrine hydrochloride ¥s X
' Methylephedrine hydrochloride # B ZKEKICE
fBL, ThEh5, 10,20mg/kg O 3 BYRECHIREST
{77\ Fig.2 810" Fig. 3 DR B

E 4 BRCAb T ARSI E L LT
AT ROMHEEK 3 No. 1534 >, 0.03meg/kg
HENENIED Y FOHIRCHES L, FiHES K
%, Fig.2 @ Ethylepbedrine hydrochloride ™15
fl& L, Fig. 4 OfsE»1E,

EBEH LU

7 3 VR OBIRESN LT RBRINCAT D7 DT,
Tetrahydronaphthylamine D ZEEC > CTILERT
HBRTWBY, 7o — L OEBRTCILREERT 6
@ Sorlit, maunit &l LT REFETF 5O Xylit
DA TREIERP RO B, (LEEHE & IR
& DERIE DWW TE DB ANE L B ice M4l
TREER DT - O3 51X Aminopyrine
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38 L

Fig. 1a Body Temperature of Rabbits injected

39° ¢

hrs

38

Xylit

C rise fall
509 38.85 0.05 045
3870 0.15 040
38.75 0.10 0560
{(average 877 0.10 0.55)
30% 3370 0.4
38.65 0.35 Biag
38.60 0.05 0.i5
(average 38.65 0  0.22)
10 % 3880 0.1
sg7s %9° 92
38.60 0.05 0.10
(average 38.75 0.02 (.]2)
none 3880 0.05 0.0
3860 0.25 [}
(average 3870 0.15 0.03)

average contro

L

average eachdose

50 %

WL W
SO0

O

[$lel(e)
S} {ele)

Rise Fall C rise fall
0.20 0.30

0.05 0.25 30°<% 3870 015 010
020 0 3850 0.35 015

C rise fall

control 38.65 0.10 0.05

3860 0.10 0.10

Fig. 1 ¢ Body Temperature of Rabbits injected Mannit 20%

3875
3885
3870

Rise

020
0.05

Fall C Rise
0.25 3865 0.10
0.10 control 3860 .10
0.0
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Fig. 2 Body Temperature of Rabbits injected Ethylephedrine

C I
41t 4l
§

Injected intravenusly Smg Ethyiephedrine

401 v hydrechtorde/x. 40 Aysrhlorise/ i

LN —

38 L L : L s 38 L L ! L L

636 0 1 2 3 s o 0 7 2 3 hrs
4t 4Lt Averoge Temperature
9 ,
L Jnjegied. intravenously /Omj of Ethylephedrine \ﬂnjectl'on
40F l hydrach(or;de//\’g 40 I
E ‘ . . 3gt s , ,

38 0 1 2 3 hrs 0 i 2 3 hrs
Fig. 3 Body Temperature of Rabbits injeeted Methylephedrine

.‘[‘

49, Injected intravenously Smg of methylephedrine 407 Injected intraverousty 20mg of imethylaphodrs
L hydrochloride /kg 3 Fvdrochion

3 3 !
ok M .,

38 ; - 3-;L . . .
J“ 0 ] 2 3 hrs E 0 7 2 3 hrs
45’* jnjedéd intravencus/y {Jmg of Methylephedrine 40r Jﬂj!t_‘f}@n
‘ . hydrochloride/ kg A verage
S = S L = =
- S S = 10
— T ) 20mg
A N ;
- 0 1 2 3 hrs 0 1 2 3 hrs.
Fig. 4 Curves of Fever caused by Admini- # 20mg/kg O Y v ¥ GEHEEEI EBERD
stratia;nPof Ethylephedrine and Ba- L D BAE BRI B05CIE @ 1 2 B 5 PR
cterial Pyrogen - e . o K
e S RIS LIk, BN (2180, 5°~39.8°C
so- e 2R LT D b DRRIR TR TR bivioss, 38.0°C
SN MEQEREERT SO, HETHE L Rbh
" Tz FRRKHESR OB HR SR DL LB T i
e — BTHRERRD BV W=7 o FY v OBIRESC
X D EEZET) DTk, Ethylephedrine, Methyle-
L ~—— Eihylephedrine . 1 i el _ o pn
e T Bac. Ryrogen phedrine 1% 5 O OWCRE RS %
. . ‘ , I B LRI R 5B T Do F iR LB AR
0 i 2 3 hrs.

fid LTHE BT B Dinitropheuol 2 0.5g/kg #&
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AR, ESHIOEENES L < B L, Pyrogeu
Test %177 588, WhELEREE VI OWTIL A
FER L OISR RO E AP E Vo £
F, FEMWEE LB ONRBED IR IhTE
o0y, FEMEME & L Tix, ZoflicibpEns
D, EHIA R ER %5 2 b SEES T
HMFODBBERDH D, Tl X HITE 4 OFERESHZE
EEMA S BT, Th bR O EEI MER FF
EfH BXTHIEROH BB A REWEWERERE
DOBEHNPMELEZ b, EELIAE, FHEL
THEWET L LD, 0EO>DEZOMEOTZ 1T
75D TCvbo

3L Bk
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OB EICE T 5 (1)

Btk XL ORIt ol Skl oun T

otk L OB —Bco e L, BHEED Tk
FEORHYE, RAE, SRR, FE, %{éﬂﬁ?‘&
E DM BT F T FRA E LClA X
Who
TSR X oCEHoRERD Y, RED
WM, AR BET DH 7 5 Atrectylodes
japonica Koidzumi #FER &35 $OIMI4 <X T
IAMTH %o
AP E R X ORI & A5 3 % Atractylodes
B e ER T2 07T, B X, BiP
EEoREN b0, ARWHohEEMN X
XY THBRATHBHIN (FEEN) Gky sty
7 A.lancea) T, TOEMEEMN GLER) (v
75 A lancea var. chinensis) (FE), @ (A
AFA s A ovale) (FE) BIUBER (5 20+
vA 5 A. lancea var. simplicifolia) (FPHE, JLif)
TeEndbo
HAARTIEA 7 5 A. japonica DIER UIfEZED 2 1
7 @R ESTC, BRLCboREILEL, Hiveva
HOREL T OTFWIRLICLDOEEME T A T
o
AARIEBDITEE 6 WIET, A. japonica DREXH
BL, ERIOCREZTEARTRW LD, 75
CGETD L TR LD TR LA, 7 HRETRE

o o

v 22y (A 2510 CREL, oy vz v .
YHIEEOLOR Yy 2V .y, FEEOLDR D
Ty 2L vELT WA,

O XIS THTERRN I D EHTH B, Lo
L, BEJIMEIR LD CIEIE#RIKR CRkoREtoED
BIUHETE, Azl B0k, o5k
RALTHERAL T 20T, FORGEEEY X
e Bisve

THOMBEIIN L OB D 2 &%\ 0 Bl
B BB R ORI T B, PR S X2
THERE Lind, A, lancea %IJE &4 5570,
TOPREZRERAEH T 5 £ ¥, LIEUTHERRES
(ﬁ-eudesmol & hinesol D5 FIL&Y) L+ 5D

, BEBAITTRETH o

Eljr\%)%jwi HILICHE R A HE L, Bl
IRERE S LT, CoREEERA L CEROREY
ST T %o

Z ORI atractylone DRERINTH Do T
B, BAMOBHTIIL atractylone # % B &1 DT
B ORI E L, A. lances B LY A, lancea
var. chinensis TR & 95 &Y, atractylone® 4
LI ERHOTLEIbOTHETH LMD, FORIG
Hlbh CLAERMTHET %0 $ic A lancen var.
simplicifolia %R &3 5 A2 4 { atractylone %

1oL, EEEH I oTYyvvay (B & X DT, ZORIIED BRI,
1 STHREBREBRFVIS:VEICE v 72 1Y ORFEEY
B A MEFIETHE A ¥ 7 i1 4
i, AWM GEIEMR) | xRV -3F 55 Atractylodes lancea De Candolle
E A ALE, JeElt e A. lancea var. chinensis Kitamura
j t
= Fv=vd S A lancea var. simplicifolia Kitamura
ey PRSP A INS G =Y ) [ * 79 A, japonica Koidzumi
SR 75K s ey (BN | 4539475 A ovata A. P. De Candolle

RS (VA e U i e S
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#£2 HPosMER KU atractylone FIEOEEBEE

- " vas ) R atractylone ﬁ@@z@i@ﬂ
4w | RO (o | 55108 [ 058D | 6D
Bt GEHERLD | BRIKEE | R — #woOKL| B A T L O RL
o CGEEEE) (B Wk B B 5 T ” — — —
TS No. 1 ” ” ” 7 ” — — —
” 7 3 Vi ” — b FaR ” - — —
” v 6 W | WRIEA — I ” Fan i [ 3 I
“ v 7 B B B BB a v — — —
” 7 9 K ” — WK ” — — —
” 7 10 m | kIR — F/ . 1 ” T N WO L
" 7 12 WM W OB R B |k L ” — — -
” 7 13 [l = ” — — ” — — —
BTG, WSOMBETTRECE L OKIG 71— b @ Kieselgel HF254+4366(200 x 200 % 0. 25
FHAT T ORKBE, BARIGOBET, BEXERN mm)
DFEF EETOEND L EHADI. BARER I BRI vy
Ihuz, EOREBEAWIC A=y v WERE AN ANy b OTER + IME 254mpy, =7 v
TIRVEEZ & X, REEDCIAZEL, oMk < BT
105 FLL BT 5, & LTHBN, EHEOER T (o
Vi, TR prr&(&zbrm%& T B ORNEIAL ErE MBOMAE S g =2/ — 0 20ml Zx, Kk
E3on, RVEESLEBIGRAL, ZOWekE TEAHERRE L, ABULCHE (2040) & X ORHER &
THEE, FHURE LSRR L. LTailtk X OE 2 SR E L CRRE Lick (20
T IT, RS AR R Lo S 4 TV~ bPEARy b L, BETE&E2S 10cm
A & T A i, %Eﬁnvbﬁ?74~&ﬁﬁ OE L FTRT 0
Dick A, HHERABLOTHEET b0 TV~ b FERCEE L, 1 L0EsR254
E- - S mp) TOBZET 5 &, Bl RE #0153 £ 00.45
L. B*<%hv*a/l/ww@%¢@ﬁ@o e, Eolivk RE §90.21c, wics=y v« AT
i . BEBECGERARDDRhBOT, B SABTBE, A RE 0.9 PHTAD AR b
DI, 2~ b 7 AREIKRTRD TH Do
BB % A& BRDO ARy + EiiE, BEMACEIEDD
A ARBER TR I Lo CRE L Nho & DOfEEN B No. 6 s L OI0T A L HEE
R R Bl dEoHmEsazbs o4
SERE 2ml 2AARBET LD, A=y v e lmER

BUTHBE OB EoTIL S &, = - po
TEORIFAIAETZEL, CheiRhREDd L,

BEIEDICROT 5, COWREHBTIUE, 5~6
STEHOHEZEL, RECHSELG L 7 605 HEL
EFHEL 720 5

) ez fozzz] @z a2
IR R L OHEM O b O B A NIRRT

E2LRTHED TH Do WIREDREITEINL RILA

~fRL % B350, FomEEFEMmecT I LiE L D = e e b) - o = <

Vo 2 DR HEVE No. 6 38 L OFI0 57t & #EE & L ) ) ) ) ) L

ha gt &L 1 3 6 7 9 10 12 13

. CBR,ER ¥, NOT~ 3 B
2. WEse< 7574~ T B BT NOT~IS TS )
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Sh, WEERRBROBRLE %+ 5. No.9ix@EE
Rk o2 e <, atractylone DG FED B
DT, A lancea DAMCHERFT2BMREHETE S
B, ARy FPOMEISBEDLAARKECX 51
bFEZ LR, SHOPRITEDLIC .

e 2

1. ARBEOEER L OFMNE, IRIEER X OPE
EREEPE L C, ToRERYyEHETSE LD,
B DALY F P IS HERE 2T iR, SRAII
W U7sl s Bisvo

L, SEPE2 6T L BRRIEEET 5
BONEGERTOBEENELRCDT, ZhbEX
KT HHRABRELRET S Lk, iR Rk
bk uE bt

T IT, HHELEMTER IR TL 2RO
B, X—=N—y w57 4 —FRFER e~
797 4 —le FOMBE AEAIGA LT, BETE
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G E T 2 HES AR B & LT, A0S
&, @k X OEEHIECE D FR E T Do

L, RERCOWTIRSRREE, e ER
FCERY Bl b,

2. BEAERFC» 7Yy OMBRBREIEAR
BOERICETOMBENH D, TOWELRLTREE
nHBOT, ERELHEST 2LELRD %o

3. WREBsw< LT 7 4 —~%AGEHER, B
1DEENLHEERBEEL LT, &L oRBRIEHT
XBLDERD B, ok, AELHARERFTOHERR
e & HHEY, SLIEERTHLOTH o

Z % X W
1) 587 S0E BAIERIIE 2 BRFIE p.355 (RN

B
2) FBABILANS : IRAEHERE, 19,49 (1965)
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N AF oy b BLY T VBT DT
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%
W7 v (VB 28 by 7 viclh, Bl
CTFF4 7 e a0 LI 0bon, B TERT
LR IMET kR, BED VB, EREHED
RREE, KSR, SEBHEOWTRIE LT O UBIEAT
ST B, ZOFRIREOFE, ~—aFy b
W, b, BERHEDIEF IR bh b0 —B
2, BP0 FF 2 v ABEERET S8
D, FA7esORKEHETLE-OWEREER
TWBDT, Bl E TR TE BT hBHENEY
kT DNERD Do A~ s F v MCIAEPFIL S
D BRPOTDI T 5 3 O T Hennessy? »EZRLI:
TETH Do TibbBEFCREHL LTS~ a7
v FED%H, ZOWEHIE VB »BEIELDOD
P& HRCIHELIcDs, BEERH DOV 5 BT
TP S ML ) v AR CHEEL, Bk
WTEALY 7 ViR kD, F4 2 v aw BRI E 0¥
HBE LD B OEBZUET 2O TH B, OHE
W& Skt y ) v ARBEOWRMET 32 & (U
WAFCELLY), B Shic VBOERIWCIHRH X
NN DITBET 2 ZHE L LT 85° oRsix +
v~ BT ERERY R SCHRLUTRET 5D TH
D0, BEPEHETH O, &< OB R AR D,
% DM EHTIEMEL T 50 T 2 Thhbiuiii
BT 20 k3 20 WEEO M L 0 RHrES e
— 2 —FRACTIRL THle2ic b &5, BEDO LW
FELXME Lo $/2 VB, VB, IO VC &
LR T a LT O NI SEFNICISH LT RIFK
SR A B0 THRET S0
£ B oA

L #fEds KO
BB A SV—S0ALBI B M o= 5 v % —
SRS A2 EE L oo

F7o, ROREE Ao

A= a0y b 150~802 » ¥ 0 DA s Ty b
(Vitachange FIGHTZE TR tE 3D # 200g %

i

* ROTESI AT AR BIYERT IR
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L2/ S o A 1 B A
SVt e

FAMa AV ED, DEO L SCHIEERITR 50
(@) BGE800mITing, We 5 KB ETl0~155
FHRRE, WEBLBYTCh 2 OBiElrr KET
%50
(b
©
38l
d) @aAEYIET. Wik Cl- oG x e < it
5 ¥ CTTAIRKET 50

DT, THEBBIZO A, #90° T 1wk
BRI AT Do

Wby AR TPV

ety ) v AR TPV
o7 v TPV

WEE T 7 3 vIREEEER, « B YA SRR

3 2 BHARY800m 1y Il %, FRRIC e 2 o
Hb s v ¥ A3 EH600m A n ., FIERIC Bhilk

2. & B W
2.1 WEE O

2 ~3mm Y27l T AfFa K ENE A, B
BEVCKE EBRFEL 25, ¥ I AT XL OTHLD
FreDb, WEETLEBEIL CH Z AROBINEH 25k
LIETho 2FWCKEMLT, —aFy +il.58
BRKE EBRIL ZABERC DU oS~ A F y b KT
VEWHE L2 b BRI T Lo CREIT 20 %,

2.2 WMo HEE

FHl  pH 4.5 OEEEKRE AT, 1 pg/ml OB
e T

2.3 W&, KvER L OWH

V.B & LT 2~10ug CHIET B BAWIE &1 A
N, 15H 1 ml UTOW#ETRE ST, DT pH
4.5 OfEK 5 m] THE & PE Vv, FEE 140 3my

BB L, WEEOMNHL Y, RIIHEER v — 5 ~
(600W) THELL7eh b, IBIHEY smiF o T
BB G & PR o BBOWREM S~ 24 Fy b D
ERe#ET 2EA (2~3mm) &, WKy 85° o
PHEE» ) v A3 S5m0 THEMT 50
HiWG i 25mi o 2 27 5 A athiT i bo BBEEM:HE

fbH v v ARG CIEHEE 25m] 4%, SO 5m]
FTORLYARONT a LU bice D, altBiby7



VBT 3mI B X US0%KEMET R v v AR 2 m]
Mz CHELDBFA I wakA V7 £ 7 —115m] T
L, BEC U DT ORER CRIESY %0 72
2L, bTKBEI MY Y ABKO ORI BT
VIR EMEL Do
ERRERES KUEE

1. RIMER L — & —I X Do B
V.B: & LC0.5ug/ml, 1.0pg/miks JO0°2.0pg/mi

&ty V. B B S0m ] OB RB A AT 5 A2l
BY, MBELRWEE L TOWELY 80° wwin#L
W2 TC, Wli% 80~90° I fitD X 5 K F/HESR
b — & — T304 X 605 MM E L=k o V.B2ug
ET 2B ED ATy b Bih o7 viER X
UEHEE (Bibo7vE) Iy, 747w ai bR
SR CHERE 2 JIE UickE R Table 1 oin 2z
L BHENED BRI DT,

Table 1 Effect of heating time by the Electric Heater of V.B, soln.
Fluorescence intensity (%)
Standard Sampling
soln. volume Unheating treatment 80° 30min 80° 60min
(pg/mD) (m1) Permtit Direct Permtit Direct Permtit Direct
method method method method method method
0.5 4 41.0 40,0 40.5 40.0 41.0 40.5
1 2 40.5 39.5 40.5 40,0 40.0 40,0
2 1 40.5 40.0 41.0 40.5 40.5 40.5
Table 2 Analysis of V.B, from Commercial Samples.

Sample No. Label (mg) Found (mg) -I%:ﬁli %100 (%) Recovery (%)
1 (100mp) 5N 5.70 114.0 99. 4
2 ” 20 16. 38 81.9 99.0
3  (30m}) 10N 10.63 106.3 101.9
4 (100m}) 20N 31.97 159.9 100.0
5 7 20N 30.98 154. 4 100.0
6 V3 5 5.09 101.8 101.8
7 7 20 14.68 73.4 99.1
8 7 30 25.283 84.1 100.9
9 ” 20N 20.74 103. 7 99.0

10 ” 20N 22.07 110.4 100.0

11 ” 20 26. 44 132.2 100.0

12 ” 20 21.40 107.0 101.7

13 ” 15N 14,64 97.6 99.2

14 (20m}]) 10 13.90 139.0 100.0

15 (100m}) 20 19. 47 97. 4 100.9

16 ” 15N 15.14 100.9 100.0

17 ” 10 11,20 112.0 101.7

18 ” 20N 22.86 114.3 99.5

19 ” 5N 6.21 124.2 101.5

20 ” 10N 6.00 60.0 99.5

£ (% 100. 26
n 20

R 2.9
4 1.02
)% 0.01

N : Thiamine Nitrate
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2. WEBHIC D TOSHT

MO NRAZRRER GEHD ©onT, R &
H, VB OTEXT, FRBEURRLRDIzON
Table 2 ClEIRE 100.26%, #iPH2.9, {F21.02, 7
R0, 01T BITF ok B 8700

i 5=

R nF oy b BUL T VR S BE A s T
vy MBS Shic VB #RMEEA D v 7 2 KT
BT A EAEIRA 80° X DRV & X IERITHE
HEniwied, BCERELELN, ZOHEHR

BEAe — % ~CHEHMEL, BEHEOREA80
~0 Reb e BEM R 2, TREBEIh
o VB BT 2 LA MES.
DD ARYE A AT I 5 iz DK IATITERE
i AN ERSRRCE#L 3,
3T i
D BAEZSRE  HERBEER, SRR,
(1965), HHt
2) Hennessy, D. J.: Ind. Eng. Chem. Anal.
Ed., 13, 216 (1941)
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i U Cr o PR A E LT Do
¥ oI E oA IR B A BIE (FEFI414E 5 24
H, BABER, $2855) ik BAIERT MhilEH]
CHE U7 IR O B HTEN D B4
ARMIBA & vR v (UF & v B v SIEHRT 50,
BRI B\ CREBAIC R A IR L, Zhoe 4%
ZENTCDOHWTH B0 b LRI F = v 7
PBEEELZ B Do
2y RVIL, HLOE, MREHEZIERL Ch S
7o, R B P Cillio WILRERIE BTk, WE
T&E\vo FINEHACDL I LEITRERTH D0
Tebb, EMEEE LRGPy —ay - AT —
TAfRE, 2T U BRABERIGED 5 v K
& TITHBERIC BRI 5B TH Do
ARV, 2HHUEORMOMEENLS
LONBH Y, ThHORMESFHL CTrhLhoRM
OWILEET & MET 5 2 LR 2 Lo
2 v EE, 1EFORFHATHZ LR IDTED
BT 24D THE0D, £2DX VAV 1ED
HEEEMEREA AN B X 5 ImRBRES L EF 2 Do
T TEVHERYOBRIEEERNES B, ROLS
BREIT X AREPIC LTIl D THES 5o
2 R E B
AR M1 O R R O WU AE % R 2B AL, &0
WA FTE, BEE, ROESEOLEFZ—EBILTK
I U, REEESPEAKRE YRR L T Bbo & v AH
VOB EEL EST A EATHTh, Zhhbogk
HAE—TFETHIENTENE, THICETURFET
428 ENTEL S0 LLENLTHEE v
Ry O3, BM, ERRE, 2R, va X, HE
PR, ThORERD A F— 1 X, A—EmICR
FUET - LY, FRENOEGOBEREY D7 %
ZTCLEDH LW Do T TOIFEIXES Tzl

il

*RUERALEAERTERT  (LHERRGNE
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L, BAERES 0BT 52— BB OWMEE R
R+ 2HECEST 52 ETHB 90 SHIXT IS,
PBIOLIEMG < 7R THIGEE | 0B A bh
Lo, FVRYE—EDEID R vy BN
U, FEICE U2, BEmiEnd Lo L
DLTRTOEVREYDE IO X 5 B2 BT
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FrhoRklgd, A, B, C, G, H, I1%5LU0K
T, MEfEx vy, D, E, Fig, BEMz v
RV TH Do

2. WRARREIIREE

DT X o iefiEEy B CORGEE R RIEL, &
IEED HZE & Lico

Rhodamine B % (0.01-100) 5m7 % A h, &
[ b 5 mm DF S bEE O LR E TR L Tline
HEL, RBEROW R RIL LT B ) %
D, hETORBOWEE & Lo

ZOBE, RBEITHOBE S LD LEDIEEL, &
KRBT T OB 2 L EREN DI

P

KOO X 5%, WEBFORBE T 20~25° O
ABSORBENCY TEST
Sample Al Bs C D E F G H I J
Size (mm)
Diameter 15%43 | 13X41 | 12x55 | 11X 40 | 13x45 | 15%45 | 13%30 | 13x30 | 13X30 | 13%50
X Length ‘
W |Sec| W [Sec| W [Sec| W |Sec| W |Sec| W |Sec| W [Sec W |Sec| W |Sec| W [See
1 .0| 2.2 3.2 2.8 2.9/ 3.2 1.3/ 7.2] 2.3 5.0] 3.2 4.2| 2.0] 5.0 2.2 4.0| 2.3| 3.0 2.8 2.0
2 | 4.0 2.2 3.2/2.8 3.3 3.2 1.3 7.4] 2.3 5.0 3.8 4.8| 2.0} 3.4 2.2/ 4.2 2.4] 3.4 2.8 2.2
3 | 4.0/ 2.2/ 3.3 3.0 3.2 3.2 1.3 7.2] 2.3 5.2 2.9] 6.0/ 2.1 2.8/ 2.2/ 4.2/ 2.4 3.4 2.8 2.0
4 | 4,0 2.2 3.3/ 2.8/ 3.2 3.0/ 1.3 7.2| 2.3 5.4] 3.0| 5.0{ 2.1| 3.0/ 2. 1] 4.2| 2.4 3.2/ 2.9 2.0
5 | 4.0/ 2.0 3.3 2.8] 3.3 3.0| 1.3 7.2| 2.2 5.8/ 3.0 5.0/ 2.1| 3.8/ 2.1} 4.0 2.4| 3.2/ 2.9 1.8
6 | 4.1 2.4 3.1 2.8/ 3.2 3.2/ 1.3 7.0/ 2.2 5.8 3.1| 5.0/ 2.0] 3.6/ 2. 1| 3.0| 2.4 3.0/2.9 1.8
7 | 4.1 2.2/ 3.1 3.0/ 3.4 3.0 1.3 7.0| 2.2| 5.6| 3.1| 3.0| 2.0 3.6| 2.1/ 3.2| 2.4] 4.4 2.9 1.8
8 | 4.1/ 2.0 3,1 3.2 3.3 3.0 1.3 7.0 2.2 5.6| 3.2| 2.8 2.0| 3.6 2.1| 3.2 2.4 4.6 2.8/ 2.0
9 | 4.1/ 2.0/ 3.1| 3.4 3.3 3.0 1.4 6.6| 2.2 5.4] 3.3 3.0 1.9 4.0| 2.1} 3.0 2.3| 4.6 2.8 2.0
10 | 4.0 2.4 3.2/ 3.0 3.2 3.2| 1.4] 6.6] 2.2| 5.6 3.0 3.2 1.9 4.2 2.0| 3.0 2.3/ 4.6/ 2.8 2.0
11 | 4.0] 2.2 3.2 3.0, 3.2 3.2| 1.4] 6.4] 2.2| 5.4 3.0/ 3.3 1.9] 4.4] 2.0 2.8 2.3| 4.4/ 2.8 2.0
12 | 4.0 2.2[ 3.2 3.0, 3.1] 3.2 1.4] 6.6] 2.2 5.2 3.1 3.0/ 1.9 4.6/ 2.0| 2.8 2.3 4.4/ 2.8 2.2
13 | 4.1 2.0] 3.2] 3.0 3.1 3.2| 1.4] 8.2] 2.2|11.0 2.9| 3.2} 1.9 4.8| 2.0| 3.0| 2.5| 4.0/2.9 2.0
Sample ) 14 | 41/ 2:0/ 8.2 2.8 3.1/ 3.4 1.4 9.4 2.310.0| 2.9| 3.6/ 1.8/ 5.0/ 2.0/ 2.6 2.5 4.0/ 2.9 2.0
No. | 15 | 4.2 2.0] 3.2/ 3.0| 3.1 3.4 1.4] 9.0/ 2.3| 5.8 3.0/ 4.8| 2.0} 6.0] 2.0| 2. 4] 2.5/ 3.8 2.9 2.0
16 | 4.2/ 2.4] 3.3 3.0 38.1] 3.2 1.5] 7.2 2.3 6.0| 3.1] 5.0 2.0 5.8 2.1] 3.0| 2.5/ 3.8/ 2.9 2.0
17 | 4.2 2.4 3.3 3.2| 3.2 3.4 1.5 7.0| 2.3 6.4 3.1] 3.6] 2.0| 5.6 2.1| 3.4/ 2.5/ 2.2/ 2.9 1.8
18 | 4.20 2.4] 3.3 3.2| 3.4 3.2| 1.5| 6.2] 2.4] 5.8/ 3.1/ 3.4 .0} 3.8 2.1| 3.0 2.5 2.4 2.9 1.8
19 | 4.1] 2.6| 3.3 3.8 3.0| 3.4 1.5| 6.0 2.4] 5.8/ 2.9| 3.4| 2.1] 3.8/ 2.0| 3.2] 2.3 3.2/ 3.0] 2.0
20 | 4.1] 2.6| 3.4] 3.4| 3.0, 3.2| 1.5| 6.0 2.4| 6.0 3.0| 3.4 2.1| 4.0/ 2.0 2.8 2.3 3.2 3.0, 1.8
21 | 4.1 2.4] 3.4] 3.6 3.0 3.4| 1.5] 6.0| 2.4] 6.2] 3.0 3.2 1.9] 4.0 2.1 2.6 2.4 2.4/ 3.0 1.8
22 | 4.2 2.0] 8.2 3.8 3.0 3.0 1.3| 9.4 2.4 6.4] 3.1| 3.0 1.9| 4.2 2.1| 3.0| 2.4 2.2 3.0 1.8
23 | 4.3 2.2 8.2 4.0/ 3.0] 8.2 1.3] 9.2/ 2.5| 4.2/ 3.2 3.2] 1.9] 4.4 2.0/ 3.0| 2.4 2.2/ 3.0| 1.8
24 | 4.2 2.2 3.2 4.2 3.2 3.4 1.3 0.4 2.5/ 4.8] 3.0 3.2 1.9 7.0 2.0| 2.8| 2.4 2.6/ 3.0l 2.0
25 | 4.2/ 2.0 3.2 4.0/ 3.1| 3.6 1.3/ 8.8 2.5| 5.0 3.0/ 3.0] 2.0] 6.2 2.0/ 5.4] 2.3/ 2.2/ 3.0{ 1.8
26 | 4.2 2.0| 8.3 4.0] 3.1| 3.0/ 1.3]10.0} 2.5| 5.2| 3.0 3.2 2.0 6.6| 2.0| 5.0| 2.4 2.4 3.0, 2.0
27 | 4.2 2.2 3.3 3.4] 3.4/ 2.8] 1.6 7.4] 2.5 5.0] 3.2| 3.2 2.0| 7.8] 2.0, 4.8| 2.6| 3.8/ 3.0] 2.0
28 | 4.3/ 2.0 3.3 3.0 3.3 3.4 1.6 7.4/ 2.3 6.1 3.2] 3.0 2.0 8.0 2.0| 5.4] 2.6 3.4/ 3.0 2.0
Average 4.11{2.20[3. 24/3. 28/3. 16/3. 20]1. 38]7. 49]2. 32/5. 883, osfs. 701, 97’4. 75(2. 06/3. 46/2. 40/3. 35’2. 91]1. 94
Defrection 42.0 22.0 32.1 22.8 32.0 22.8 1.3 62.0 2?.2 42.2 22.8 32.0 12.8 32.0 22.0 22.4 22.3 2.2 2.8 12.8
(Range) 4.8/ 2.1] 3.4] 4.2/ 3.4 3.6| 1.6/10.0] 2.5[11.0] 3.8/ 6.0 2.1/ 8.0] 2.2/ 5.4 2.6 4.6} 3.0/ 2.2

W=Weight (g)
Sec=Speed of absorbency (Second)
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F & LUBERF D2 vy DRBERIZOWT (4

(Em])  evvoBRIRREELThoBEL T
WHEEOKEEL, v bKETCIR YT vk
D 200 {5\ o WHD X D ICARBISED 2 vV
EUPEDOEIIC L O CREOFRCH ZF L ME
Tlrdh BHS, SEFE P W. West 12 & X2 &K hao
H10ppmbl ED+w v vyt L, BEOFERO-
THEL T %, (Chem. & Eng. Newes 29, 12
(1967)) R DI Af s EDBEINC & bl & v Vi
L BHEROBBRMEL L 52 EXTFREh 50T, 1k
PR A E CDBEER R I ORRENFORRE v v D
TEBEX LT 5 2 & & B T2,

(BRI v voltEREEE L TRESh T

% 3,3-Diaminobenzidine #, 1, 8-Naphthalenedia-

mine %, O-phenylenediamine H:&812 2\ CEEAIC
WL, B b v v EERSETEH 7 &
Dy v S —EORD VY DEREEITIR DI

* RS ERRITRT (LR

F
Bl
H

OB O
[N B NI

KO K

(%) 3,3-Diaminobenzidine & O-phenylene-

diamine ZEHFAENB N ERARD BRI, T
RLEETIIRBERLY b r=VEE—ERBDOKT
PES & &I 10T 420mu DI D 2T 59 340mu o
B E A UECERECHETCE S L RIBL
Too SO EEH AEOWE L EDER TR e L vV E
R OEERTD BRI, €L ERALOT VAL
IR BRI Z E DRI TTRETH Do Tt
HCIEREARENE TR T 2 HRE S 2 2 L EH
Zfh L TR TV BH, 60°, 15 pHoKE CHEILME X
CEELEDZ LR RH LI, REEEK o THil
ORI A A, WA A+ v DRTA A v DIEDs, BO
Herh I X 0ppmA & 2 BV VEEHFT 5SS O EH
Thico

L A ARIERLHERIELIC B TIRE L, ik
EERHOTETH 5,
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R TERAR

THE QUALITY TEST ON THE COMMERCIAL CAPSI-

CUM TINCTURES CONDUCTED IN ACCORDANCE
WITH THE PHARMACOPOEIA OF JAPAN

IL

SEPERATION AND IDENTIFICATION OF CAPSICUM

TINCTURES WITH THIN LAYER CHROMATOGRAPHY

Seitaro Koizumi

As the results of tests on the commercial Capsicum Tinctures according to the
test methods for the TINCTURA CAPSICI of pharmacopoeia of Japan and pharmaco-

poeia Helvetica, it is considered to be doubt that Capsaicin is contained regularly on

these samples which has yellow or reddish yellow colour, does not form tarbidity with

water, or has no pungent but burning taste.

A rapid procedure for identificating Capsaicin would be of great value in the

quality test of commercial Capsicum Tincture.

The method is based in the measurement of the Colour Shades and Rf Values of

the Capsaicin in the Silicagel Plates.

Samples were prepared as follows :

add acetone to the residue on the destillation, obtained by the method for determi-

nation of Alcohol number, and eveporate to dryness on a water bath at a temperature

not exceeding 70°.

Dissolve it in 20 ml of ether. Purify the ether solution by means

of extract method by Ether and Alkali, and make final[y a test Solution of Capsaicin

dissolved in ab. ethanol.

As results, Capsaicin could be identified.

Commercial 10 samples were applied to this method and Capsaicin was not de

tected in 1 sample of them. (Table 3)

&

FUH T FvFE, b U5 > Capsicum annum
Linne (Solanaceae) @, F7 i+ FoORFEry =
£ ~ABHUTHLF v +HIT, WS E L TR
BIOHEOFEMAETH S Capsaicin CisHpr NO;, N
(4 - Hydroxy-3-methoxybenzyl) — 8 -~ methylnon
trans-6-enamid, Dihydro Capsaicin Ci;sHxNO; @

i

* BRI BTAEITERT (LR
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&7, w7 /4 FFE Capsanthin CuHssOs, JE-
Wil aa L, MEEERE LT, ¥, RERH
O HEMTEREDR X OCEIERERE LCHVHR T
%o

FYHTVFVERIE, vavFavFvE, AVE
Y AF v LR, HECEHMCUR X hicBe, K
EEEORRE bR FhRH 5 E LT, S
WEBARRRLTORABRDOBEENED bR, Fioh3
TERE T I8 oBERE LFCES R, K



b ¥ R EEHDO AL OMAFEENED BT
o (FEFNISSEE 8 A, EEBERE 234 SRR
i) DT, BERM2E 8 B, T hiciE S X bpRR
BEERED bR, (MERE3228), rvrsv
F v F ORBERBOWTIE, B CEe
ERBROENRT bhice UL, FO3ERyHIL >
W, Wb, FoMERKIGERE, EhRoRER
HEL e,

LB, RBOBERBCRNT, 7oz -3
WERE & ) =& 2 — A5 R U R TG A
L, B L T8 Capsaicin D= & / — VW&
WE 7 e=t 27574 —%fled Iy, i
Capsaicin HFERT 5 Lk iz, IoT, 2FKk
T B 5> F RO TT e D7 S S
hie T, KR L5 Capsaicin OWERER DL
wRET Do

. Ry 77 o5 v FOMERDNT

Bl B U BT i

RO BB DL, Bk & OB ER
FHED T2y, SHEXEZBO—ICINKEERY B X Ok
FE X BFERDD ORBRTTEYNH Do

FERRI T OBk H B s

FvEF 1mlEKENz200miE L, 0 1mlic
Wivey 7 1ml &K 8ml AIMZREED 5ml %
AFRR30BE.S e X, LML Lok s
Z3%

I 7K E B

FvF 2mlK0.4m] HINz B & XRET Ho

FICBA LI P vy 5 v v 10 D w»
T, ThboBRBRAESEY KL CRERMEZ TR
725 (Tablel)

HEMEREEE

WHEEDOFKR, AP REDHFEETEL R\ L DT
&, EIEEC ARV, D5, 72 — A
HELDATOLD2ERHY, AX/—n, TP v
B L7z b oikae < 7n <, KRR CITEDRBZ &
Uls\b o 3HH DOz

SEURIZOWCIE, F Vv ECIEEL Lo LFEO D
FBECTRL—HRICCL I HIRERAH D, T,
FEEOREREBRIC L0, WIhi el X mBTEs
CERFENE WS FHTIEDE D Ly,

AHhD SEER A Capsaicin T X 52 S MER 3 % 7=

Table 1 THER b 7 5 $ORMRBE (1968.7)
P e R BooE |77 M OE R R Sakakes | Capsaicin
No. FAER | HERREARA
@ E (20°) AR = TV
P ReesEnx (LT 750 ess O 10 Of (=) O (=) (O EETE | ()
2 ” X v O 083 O 9.8 O (=) |O (= |O ~# +
3 [FEREEHO ” O  0.82 9.7 |Of (=) O] (= |O ” )
4 + ol » o o8 O 97 |0 (= |0 =) o D)
s |wesE (x|« 0 08 O 99 O (=) |0 (=) lof BELE (4
6 |REEmED|x s Ol o.81 0 O (= O (= jog ~ (=
7 ” x ” O o8 |0 97 |O (= O (= O #&T» +
8 ” X ” @) 0.84 2.5 |x| (=) O (=) 1O u +
9 x| o o 0.3 x| (=) |0 =) [of EETE | muce)
10 TR B0 ” O 0.82 10 1O (=) O (=) O BEE+s (+)
B | ERGEE | LK 0.83 9.70) I ]
R e 5 EZTN ) s 7o 7ol 7o
B | GREED | N |(0-83—0-80) | (0 1BLE) -
el B sorean | £850F ) m 9.7BE B By | e | A
GH O Hrrils X B O 7w b ves200Ebd T

() BV MERHE (=) BEERIGkEME
BIifES O ) BEARBERAERT DD
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W, BBROFETF v A LRBRETleokc s o
5, KRB CIHEDRE A& U\ b DD,
Capsaicin O EZEELEWEO, IV, KIS
DEBELODH B ENRH LML ER DT

BlEX by, ZRMPARERF v &7 OFE)nE
BEREL, =& 7~ BTirEoEe i<
LRBRD, FvHidERarxEL, HEOT v 2 —
N B LR, KRB ET A RBYET S
CEMBYTHOC, ZOMKRRC BT SREBEORK
BIEELRERLATHLOEER Do
I. +v#H 357 v Capsaicin DFEGRI DT
FYHSVFVEF LT L — R EIR LB
EIROMBE X 0, REPOEROIEFE R by T >
AEDOIERE S L AL DTHB Y, TOEER
IS >R B TR 5 B CERE T a0
T DIHORREFE LT

(1) 7AHrA4 FTHSB Capsaicin 5% Marquis® g
rbh, TR BBRRIGE L CEROR A Y B4
%o

) A, heF /A4 VEREOIFTH:,
FItwhiES %
NER B Do
(8) BTFofD 77 =/ ~AERLTHREFELT

T DRk
M8 % BrF L 7c Capsaicin D = % / —

% Spot DAk £, 20, ERECERTE
HEMNERTE S,

(4) Capsaicin T I %5 b D L B b B H5E Spotic
DWT, FOBRBN ¥ X Capsaicin i L A5 DTH
B ERTERT B, BB L L T Capsaicin
Wi ST %,

PhEDS&tR & b B, ThEMRETE 2020
L7 iER,

Az oWk, #Hilkieo Capsaicin BBER 5 2 A W
T, Marquis I X 5 BB OIS L TER L oo
@D, F e T A FROFBTERRI LD

EHE %, Capsaicin LIEMELC X 0 EOFEEIC B
TEOBRETHH, BRORBREROTR B I

I, ChHOEAHRT A ENTE, FHILHR
BRI A D A ENTE R,

B2\ Tk, Capsaicin & 7 = / — ik OH %%
DA%, U F LR,
B~ 7 b+ — MO T HEHR BN Th, TOMHH
B XTI b OSHERTRET, Marquis i3
X O MWEHNDOTE BHEME B

@2\ ik, Capsaicin OHIB M7 X700, Bl
OHFHEE LD, vk ophl, B L,

7w /b, VAT r e~

fih s
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A I0mI # &Y, FH—ERET £
ABOPE R AT o> BRI, HE7 « + v5m]
Mz, BEELUOKSETHERRELEVEL ZE L«
%, Big, 7 tv 5m] T4AEIZhEZEHRT %, 7
b VEREABL, TR NvERED, BEYEY T
J = VEBEE Uit —F 0 20m] THEM L, TE
Y AT B, =T AR BIREEF MY T ATRS
m] C2[E, BLS0 TEP®OE, 05 Bk
VY ARTCH D s DT, '®x~7wﬁ&57m@
b b Y AR TEEY, SEKREE v v 4 TR K
L, BL, =—7A&@METH, BEYZ 7 =+
0mIKE L, ThAH=—7 2 15m], 0.5 %
b ) YA 15m] iz, k<50 EE, TBO
T b VIEERSTL, KBS ETER LT R M

) T2 —

bo BHAMIC 7« b vEMZBHEL, A8L, 7t
VEED, ThEK=2 /- THML, BELT
0.1m] &4 %,

vavEavrve (RS 1E

PR S vF v LERE LB v B
%o

Vanillin  FRALE

AMOTEREMC L RS Smeg ¥ &Y, SK=2

S o= MCEEN L0 ImI kB,

Capsaicin

B
P/ IS

WES v~

Silica Gel, TL.C. v a2~ B—5%HFML,
2504 OWBEHIE, —HEME Lo, 120°, 10
L CHER Lico

B B8

Capsaicin,

ook B

fhim 3mgEED, K=K/ - 1m]ICH

(¥ v 7% ¢ 70D FEREL
25 AL BGROEE Vanillin @AVHhBE
k»’i%ﬁﬁﬁ? Lﬁ’,o
Fili= — 7 4 (30°~60°), EElg= 15 2—(S-1)
A= ~ 7 A (60°~70°), EEiE= A5 2—(S-2)
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£ A 5B
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Foe ) v IEHEREE 1L.5mID), 7./ A3k
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Table 2 Rf value of Phencls and their Fig. 1 Thin layer Chromateogram Solvent

ditected Colors System (S-1)

Sample Rf Color
Phenol 0.87 Violet | |
Salicilic Acid 0.05 —
Cholesterol 0.65 Violet Blue e O
B-Naphthol 0.74 Brown Yellow

O O

Resorcinol 0.36 Red
Capsaicin 0.15 Violet 00000 00000 0
Sample : ab. Ethanol Solution CT; 23 45678£;IogcfP\/’f;TM "
Solvent : S—1 ' )

Petroleum Ether (30°~60°)

Ethyl acetate 5:2 CT J-10 Commercial
Color : Marquis Reagent C Capsaicin
cP Commercial Capsiplast
Table 3 Rf Value of Capsicum Tinctures y Vam lim
and' their related Substances, and 6T Commerciat Gunger Tincture
their deected Colors Y hixture (C.V. GT)
Solvent Color
Sample N Fig. 2 Thin layer Chromatogram Solvent
S-1 S-2 M.X. P.M. System (S_z)
Capsaicin 0.15] 0.10  Violet Blue
Capsiplast | 0.15] 0.10 ” 2 B sk
Vanillin 0.55| 0.30] Yellow ”
Ginger 0.35| 0.22 Red Violet| #
incture
Capsicum | 4 15l o 10/  Violet ”
Tincture 1
” 2 ” ” ” ”
" 3 ” i Vs ”
O
” 4. ” ” 4 V4 O
” 5 V4 V4 V4 ” O [e}e) O O O 0 &0 00
AP () -m - $mm b b8 e e @G nn g e S.L
u 6| 0.01} 0.0l Pale Brown | Pale Blue T/ 2 3 4 5 6 7 8 900 ¢ PV aT
” 71 0.15 0.10f Violet Blue
” 8 ” ” ” ” CT 1-10 Commercial Capsicum Tincture
” 9 7 # | Pale Violet | Pale Blue ¢ Lapsaicin
cP Commercial Ca‘_DSIIDJH.Sf
7 10 ” ” Violet Blue y Vanillin
M.X. : Marquis Reagent GT Commercial anfer Tincture
P.M. : 3%phosph. Molybd.
+0.1N Natrii. Hydrox. I X D o hAFER L
S-1: Petroleum Ether (30°~60°), Bz
Ethyl acetate 5: 2 ) & #®
S -2 : Petroleum Ether (60°~70°), Marquis REDOHRC Hc b, MRRIGR X O1E
Ethyl acetate 5:2 ' RIBZEBFRIH, RN T i Dl im0
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X BEECH L (HEREL LTRIATE AL &k
5otz
AR LY, Riv3Edo Capsaicin OBHTER D IE
M, AW, Y v E e T F v EFOERRSBEET
DEEL, ChEFHERTDHIENTE R,
Tods, AR, Mos T oREREE T Ao
@ Capsaicin OB LFIATE B LD EE L 50
2. [E#EHE L L CH\V 7o Capsaicin 122U C
(1) Capsaicin Db BiHE
rya sy (MEE, RE-S5) ofTikkl
ToR R 2508 w7 2 b v 4 LAFAGWTHIHE, 7x
PYBRLYD T2 b vEEEL, &%h~500m2@7
w hvIRENL, HBL, ARIOVT 2 vEEE
L, HREEEY =~ 4500m ] CRHEL, REWE
ABLIc=—F AW oONT, BT, £fTh2 b
VAT TV EREOWT ORI X Y Capsaicin O
T N VEEERTS, OV, T vEEEL, Al
= =7 (30°~60°) CRABREHIC X H G EC.
ChEr A=~ T, BT, Al v (60°0~80°)

W, #0ELEERETRG, Bk 64° o
TR % BB oo

(2) HEHEROEE

iR 64°, MECRE, BIRClaTs b gk
DOERHE VR 5, KERE, 7AHhY, =&
~ VIR, SERRRTE

. fE&o P.PC.

BPEDAMG - No. 50 7 : 2 27 — A fafi_v oV

Rf 0.13

WG : No. 50 Fil= — 7 A (60°~70°), » %
J~n30:1

Rf 0.14
MmO B RG

A () Indophenol KJin (Gibbs &) HFf

Wk (257/m1) 1 mi% 0.1IN Kb + v 7 AT
pH 8—10 & L, 2,6-Dichloroquinone Chloroimide
OEFIRKIETEO. 5SmI% Nz o

(W Diazo K #LtA

1 m1 I Diazo 38 1 ml %Nz, KEEF rY
TARTT NI VLT Do

B Vanadium K& &

M (1mg/miI7 b V) 5mlic, A vy
fp7 ey 018 LPERE 0. dmi%ing, WL LD
FEHEE, EBRIBRELET S,

C Marquis 3838 &

40% A= Y v L ERERIRL Sm IR OB

1.
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B X D FaEET 5,0
FERDERIRBIL A = 27 1o

MO =2 7 — VIR (26.57/m1) DO\,
B SV—B0AL TR VCER 2 AL, %41
WRRA 2 P A2 PET 21, 280mp BFR IO
280mu 13 LW IRz 7R Lico

iv.

Fig. 3 Absorption Spectra of Capsaicin
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Fig. 4 The Infrared Absorption Spectra
of Capsaicin
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ARFDEILFRR DD I ARBEB RN S A, BRI
DNTH, BB X BEE D FF T, WThd,

R X T EREA L Do UL, MKRBREZTRS
LEEBYECRVbORSD, B, Tofiit T
L.C. X 5B\ T, Capsaicin ¥#EH T
W DOMRH D,

IARBEBILZ OBRIE ST, "IOFFTYFVFED
BHE EXELRRERO—D2THhBEEZ B,

FROBITRBETREE, 72 b VIABITOWTH
ok, WEse< 257 4 —FFW,
S L BELWEOREI LD, A B oCapsaicin
BHIER T2 2 LN TE T,

¥, ALy, RAUoFRYEY v v ¥
a v FVFEOHPILTRETH %o

s, ALO—Hc v~z Capsaicin 38 L OVBHI L
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THE BASIC RESEARCH FOR THE FTA-TEST (FLUORESCENT
TREPONEMAL ANTIBODY TEST) FOR SYPHILIS
PART 1
STUDIES ON THE PROCEDURE TO PREPARE ANTIGEN
FOR THE FTA-TEST

Yorihiro SAIJO and Hideto UEKI
(TAMA Branch, Tokyo-to Laboratories for Medical Sciences)

In regard the technics how to prepare the FTA-test antigen, nothing has been
reported on the details up to now.

The author has studied the antigen for the FTA-test on the phases of cultivation
period, extracting medium, preservative, lyophilization and its resolve medium and also
these factors effects for the antigenicity of the FTA-test antigen as follow :

1) For the extraction of antigen for the FTA test, the saline of 0.85% was suitable
rather than 2.2% Sodiun citrate, Nelson’s medium and or 2% Bovine Serum albumin.

2) The most suitable period to harvest antigen was of just 10 days at 25°C after
inoculated the Treponema pallidum to the testicle of rabbit, which was the most
suitable at every phase of number, antigenicity, brightness and form.

3) Regarding the preservative as the additive for the FTA-test antigen both Sodium
merthiolate and Sodium azide have shown the decrease of antigenicity and particularly,
brightness at the effective density of the preservative.

-4) By the adoption of the lyophilization method, the antigen for the FTA-test has lost
the brightness by 1/2 to 3/4 of it under unsuitable condition and the cell form became
to be deform and particularly, the spiral became to be unclear.

5) TFor the recovery of the FTA-test antigen lyophilized, the buffered physiological
saline was the most favourable in comparison with the distilled water and of 0.852%
Saline.

6) The method to inject cortison acetate for rabbit as a pre-treatment in order to
reserve the antibody produce mechanism and promote the multiplication of the
Treponema was unfavourable method for the preparation of the FTA-test antigen
holding with the trending of decreases of antigenicity and particularly of brightness
and also the form of Treponema cell becaming to be slender, whilst found a merit

of increasing number of the Treponema.
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