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The Content of Chloropropanols in Various Seasonings and Pickles

Jin SUZUKI*, Setsuko TABATA**, Keisuke KIMURA**,
Kenji IDA** and Kunihiro KAMATA™***

Chloropropanols (3-chloro-1,2-propandiol (3-MCPD), 1,3-dichloro-2-propanol (1,3-DCP), 2,3-dichloro-1-prop-

anol (2,3-DCP)) levels in 106 samples of seasonings and 25 samples of pickles were determined by gas

chromatography with mass spectrometric detector (GC/MS). The limit of quantification was 0.01mg/kg.

3-MCPD was detected from 22 samples of 106 seasonings. In particular, high level 3-MCPD of 0.1mg/kg or

more was detected from some samples from Thailand and the Philippines. 2,3-DCP was detected from 2 samples

that detected a high level of 3-MCPD.

3-MCPD was detected from 3 samples of 25 pickles.
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Fig. 1. Structures of Chloropropanols
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Liquid seasoning 5 g

— 5 mol/L NaCl sol. 15 g
— 1 pg/mL surrogate sol. 50 pL

Placed in ultrasonic bath (5 mins)
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Pickles 25 g

— 5 mol/L NaCl sol. 75 g

— 1 pg/mL surrogate sol. 250 pul
Homogenized (5 mins)

Placed in ultrasonic bath (5 mins)
Centrifuged (3,000 rpm, 5 mins)

Supernatant layer 20 g
|

— Extrelut refill pack (1 pack)

Mixed thoroughly

Added to the chromatography tube (20 mm i.d.)
— Top with a 1cm layer of anhydrous sodium sulfate
Left for 15mins

— Eluated with 10% diethyl ether/hexane sol. 90 mL

Ether/hexane layer

—— Acetonitrile 25 mL X2
Shaked (10 mins)

Acetonitrile layer

Anhydrous sodium sulfate dehydrate
Filtered

Concentrated to about 10 mL

Evaporated to about 1 mL by a stream of N,
— N -Heptafluorobutylyl imidazole 50 pL
Heated (80°C, 20 mins)

Cooled (<40°C)

— Water 1 mL

—2,2,4-Trimethylpentane 1 mL

Shaked (30 secs X 2)

Trimethylpentane layer

GC/MS (DCP)

— Eluated with diethyl ether 250 mL

Ether layer

Anhydrous sodium sulfate dehydrate
Filtered

Concentrated to about 10 mL
Evaporated to dryness by a stream of N,
—2,2,4-Trimethylpentane 1 mL

— N -Heptafluorobutylyl imidazole 50 puL
Heated (80°C, 20 mins)

Cooled (<40°C)

—— Water 1 mL

Shaked (30 secs X 2)

Trimethylpentane layer

GC/MS (MCPD)

Fig. 2. Schematic Diagram for Determination of Chloropropanols in Seasonings and Pickles
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Fig.3. SIM Chromatogram of Chloropropanols

k2" 7 HP6890, & B4y 17t HP5973, LA _E Hewlett Packard
Co.f

5. GC/MS JIE &M

717 2 : DB-5MS (0.25 mm i.d.X30 m, [¥/E 0.25 pm,
Agilent Technologies, Inc. )

717 KNRE 50°C (2 43) —2°C/4—80C (0 43) —15
CH43—300°C/5y (15 43)

HEAE : 1yl (A7Y v FLXR)

AT ETNF e T F Y AEER (LT HFB) £=4—A
v (m/z)

3-MCPD : 253, 275, 289, 291, 453 (2T 253 )
1,3-DCP : 110, 111, 275 (EIT 275 &)

2,3-DCP : 110, 111, 253 (ZEiT 253 &1 H)
3-MCPD-d : 257, 456 (ZEIZ 257 ZfifH)

1,3-DCP-d; : 278
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pgmL EHEFH E Lz, Zhb% 224- Y AF XX
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2) Y045 — REK 3-MCPD-d; & 1,3-DCP-d ;4 % 100
mg ZHREEICFEY , WERR— F /L 100 mL ([ZIRfiE LYo 7 — bk
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L7 (1pg/mL) .
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Table 1. Difference between Analysis Methods of
3-MCPD Fixed Quantity Value (mg/kg)

Used Sarrogate Method
Sample Ul\s/letharrogate together with Standard
cthod Only Addition Method
A 0.26 0.26
B 7.5 6.0
C 13 9.1
D 1.6 1.9
E 0.93 0.87
F 0.82 0.71
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Table 2. Contents of 3-Chloro-1,2-propandiol in Liquid Seasoning

Country of Origin Sample

Number

Positive of Numbers 3-MCPD (mg/kg)

Japan Soy Sauce
Drip of Roast Meat
Oyster Sauce
Seasoning Made of Soy Sauce
Soybean Paste
Miscellaneous Sauce
Thailand Soy Sauce
Fish Sauce
Oyster Sauce
Chilli Sauce
Soybean Paste
Miscellaneous Sauce
China Soy Sauce
Fish Sauce
Oyster Sauce
Chilli Sauce
Miscellaneous Sauce
Korea Soy Sauce
Drip of Roast Meat
Fish Sauce
Shrimp Sauce
The Philippine Soy Sauce
Fish Sauce
Taiwan Soy Sauce
Oyster Sauce
Miscellaneous Sauce
Australia Abalone Sauce

Other

12
1
1

o)

0.02 (3), 0.03, 0.05 (2)
0.01
0.02
0.01, 0.02, 0.04

[
W

0.71, 0.87
0.26

N — = N &N O W W

—_
[w)

0.02, 0.03

1.9,6.0,9.1

0.04

0.01 (2)

S NV OO = O WO O N OO OO O OO OO O~ N O W e

O N = = N W R = NN W= = 9N

Total

106

N
[\)

0.01~9.1

() : The number of samples

N > 7 ZRBELCTL D ENRHRINTZ. £ TE
B, v — i ELEEREEHRATL L E2EARE
L, 0.1 mg/kg LA B U723k B L Cid, #EUEIRINEZ
PFRHLZERMERAVAEZE & L.
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LR O 3-MCPD K 18 2,3-DCP DEHEIZHONWT,
HH A 2 JUPE [E] S OV RINIZ 433 L, 3-MCPD (% Table 2 (2,
2,3-DCP {& Table 3 {278 L7=. 7235 1,3-DCP (&R &
niginoiz.

FAGAELH O 3-MCPD 1%, EFEM 11 308 & O A S 11 508
PO E 7. ERESS DK SHEIX 0.05 mgkg THY, T
AU 175 EOHHIE (1 mg/kg) LV MR VIEWETH 7.

— AL T, ¥ A FETIE 0.26~0.87 mgkg, 7 4 UL

B UPETIE 1.9~9.1 mgkg & mBERT S NN D
iz, {EROMEIZB W TREIRERE SN EHIR L0 -
7o ERE TIEaREHR i S o 7.

RE ORI, B R OENEFAMEE T2 b D)
HOMHER NS N7, iz, 0.5 mgkg UL ERH S 7
5 BT TR THh o, — T, AT 4 VY UE
D1RBEREBEEN o, D LE, EBHEA
BoOREOENILDI LD EEZLND.
2,3-DCP (% 3-MCPD 23t S iz & A E 2 Bk B &
7. DCP J81% 3-MCPD BL &IZFET D & IR S
FIEMEDR S 2 L Wbl Tn 28, AEl O T bl
bR N DRI DWW TSR L TR,
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Table 3. Contents of 2,3-Dichloro-3-propanol in Liquid Seasoning

Country of Origin Sample

Number

Positive of Numbers 2,3-DCP (mg/kg)

Japan Soy Sauce
Drip of Roast Meat
Oyster Sauce
Seasoning Made of Soy Sauce
Soybean Paste
Miscellaneous Sauce
Thailand Soy Sauce
Fish Sauce
Oyster Sauce
Chilli Sauce
Soybean Paste
Miscellaneous Sauce
China Soy Sauce
Fish Sauce
Oyster Sauce
Chilli Sauce
Miscellaneous Sauce
Korea Soy Sauce
Drip of Roast Meat
Fish Sauce
Shrimp Sauce
The Philippine Soy Sauce
Fish Sauce
Taiwan Soy Sauce
Oyster Sauce
Miscellaneous Sauce
Australia Abalone Sauce

Other

12
1
1

13

N = = N DN N W W

—_
(=)

O N = = N W R = DN W R = 9N

0

N OO O O O

0.01 [3-MCPD 0.87mg/kg]
0.02 [3-MCPD 0.71mg/kg]

Total

106

NS ©O O O O O O O O O © O O o o o o o oo o o

0.01~0.02

Table 4. Contents of 3-Chloro-1,2-propandiol in Pickles

Cour}tr.y Number Positive of 3-MCPD

of Origin Numbers (mg/kg)
Japan 1 0
China 16 3 0.03, 0.06, 0.07
Korea 8 0
Total 25 3 0.03~0.07

3. BM-ZF5SLWHFDOCPEEE

- %9 SWHO 3-MCPD OEFREICONT, Wit
EFIREENZ/E L, Table4.lZx L7z, 728, 1,3-DCP KO
2,3-DCP (ZMitH S ne o 7=, 1EW - % 5 Z\VW @ 3-MCPD
%, HERE 3 RE DR E N REEOREY - 290 &
WH O 3-MCPD IZBA L, [RMEIO IR D4 & HidiE T2 B

BB, FAWIKDZ v 7 HKRSIEIZEEN TN D
T ENRBEINTE. A%, I OICEEMREIRALETH D
LEZD.

F & O

A F =2y F ERHFEADJEFH TR SN TN D
FREFIREHCIEDZICEEND CP EHEMAE LT -
FRERELH O 3-MCPD 1%, EFEM 33 #1308 & O A
i 73 B 11 3R SRR S Te . [EE S O B E 1 0.05
mg/kg THY, BHEBREEIT AV R EORFIEI Y &
R EWMETH -7, A TIE, ZAELDTT7 1) B
PECERERIHINIZbDO b H o7, GEROHE TiTm
FHOE o FEENER TR SR A>T,
2,3-DCP 13 Z A PE 2 MBI OBBH ST, EW - 5
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SV O 3-MCPD 1%, £ 25 @ EpE 3 30625 i
Shiz. 1,3-DCP I LFAREI L ONED - & 9 SV TOR
B CRH &SN ootz ARIOTF =21, TTICHEsn
TWHT—Z LT 2 &, RHECHREERE LD
LTWAZELDEETHENREATNDLI LD EEZILN
7o UT4E, CPITMEERIC kB & v 7 HONKSRUSATH
ARTDZENHPHLTHDET 2 . Zh S DHERTIE CP
ERENDRNZ LD, KREREB SN HDIZOWT
WA % LD A RERICOWTHRE L TV LERD
5EEZD.

AL, Yo ¥ —RERTSEHEL, BITHAEL
LCEBLIZHLDTHS.
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