WL T AE Rk Ann. Rep. Tokyo Metr. Res. Lab. P.H., 51, 75-79, 2000

EERE IOV RIS 4~k BRBED
25 E P HER S OMAE

ANORCFE OB, R M K F, s ROET
BB M OB, KN £ A,k B O B

An Analytical Method for Stevia Sweeteners in Food by High Performance Liquid

Chromatography

HIDEKI OZAWA*, MASAKO HIROKADO", YASUHIRO SHIMAMURA*,
KAZUO NAKAJIMA®*, KEISUKE KIMURA* and KAZUO YASUDA*

A simple and efficient method for detecting and determining stevioside and rebaudioside A for

sweeteners in beverages and foods is described. Stevioside and rebaudioside A were extracted with water

from a sample by dialyzing for two days. The extract was cleaned up with a Bond Elut Cy; cartridge. Clean-up

was performed by washing the cartridge with 20 % acetonitrile, and the eluate by 80 % acetonitrile was

collected and analyzed by high performance liquid chromatography (HPLC). Recoveries of stevioside and

rebaudioside A in samples spiked at 10 , g/g were 74.3 - 96.8 % and 69.0 - 96.6 % , respectively. Relative

standard deviations of samples (CV value) were 0.1 - 3.9 %. The proposed method was applied to analysis of

18 comercially available samples with indication of stevia. Stevioside or rebaudioside A was detected in all

these samples except FURIKAKE (Japanese rice seasoning), at levels of 2.2-179.0 x g/g and 3.1-101.7 . g/g,

respectively.

Keywords | KA HBEHE natural sweetener, A7 ¥4 & | stevioside, L'7¥7 7 1 7+ ¥ N A rebaudioside A, [EH
i solid-phase extraction, FE¥TH: dialysis, EEBEH 7O~ 757 1 — HPLC

o B

A5 Y73 Stevia rebaudiana Bertoni®DE L h
W ENh, AFEF YN (DLTStev. L BET) % ERS
ETAHARIKHWE T, FOHKREIZY a B0 H3004E &
E, o) —, ESMHEONELATAIENS
BEEEE, FLECH, BT, SEZFORMICEL CHY
LhTwah,

BAE, RAHWHEE LCRMICERSINS AT ETH
YR AERBEEETEORRVFEE SO TEHT
O, TOFHERLEBT L0 T ETHEYO
ERF S THBStev. ELANT T4 4L FA (Reb. A) 2
9 HRHEDOENHB O ETHLL T T Lk
ETH5b.

INRETIZ, ATEXY FaEL LT, B row

M7 14— (TLO)Y, HAZ T2 b 757 14— (GC)?,
¥ v Y7 -EXkE) (CE)*, @#ipfkru~btr o
74— (HPLC)* %% H\v7-#&E0iH 5. 40, £&
SCIAERFORTEL Y FoHEL LT, 205 &,
BEEOAPLIREOEVHPLCEE v, £/, &R
FHERORILEIIZRREFOY MY v 7 ADBEIZAR
T, &L OERNOBHATREZENE" £ AT, Ml
POREDZ NI L L2OTHRET 5.
R FHE

1. H#

AT ET DERDS BIHHFEEK, #EITY, EFRE
R ADWEIETHA LD ERH L L.

2. H¥E

(1) Stev.} U'Reb. AR A HEHEEK © Stev. BN (1

* WAl L A A GRS AT 7R 1690073 BEREHHBEXE AR 3 —24—1
* The Tokyo Metropolitan Research Laboratory of Public Health
3 —24— 1, Hyakunincho, Shinjuku-ku, Tokyo, 169-0073 Japan



76 Ann. Rep. Tokyo Metr. Res. Lab. P.H., 51, 2000

FAEFETHEMKB (Stev. EFEHM) KR UReb. AEHEMR,
(FNYEHisE T2@E5 (Stev. €EEHA) &20mg%50%
AY = VIEBIZER L TEEZ100ml & L7z,

(2) B BHFAELLVO—ZF2—7 (36-32-500,
Viskase salestt &) % L 7-.

(3) EAEMMHEH— MY v ¥ Bond Elut Jr. Cys (500
mg /Ny 7 R 2ERH L. U F— 35— (60 ml,
HAY +—4%— X#8) %34 L 72Bond Elut Jr.
Cs%, FOAZ = 5mRNTAKSmITI YT
4 vazZ I xfTolctk, ABBREAR L.

(4) 7EF=PM)IWVRU RS ) = VISHFCHEE TG
SHPLCHZ RV 7.

(6) 77U+ bV LA (NaN,) (ZAEHE T 5
AR E R,

3. ik

m#Effks o<+ 77 (HPLC) @ HAGHIE®R
BPU-15808I K > 7, UV-15708 541/ 0 45 EROR AR Hy
2%, AS-950-108114 ¥ =27 % —, CO-9658 A T A fHIR
R UODGU-12ARIFH v — 1l L VR L7z D% H
w7z, 77— M IZIZJASCO BORWIN-NTZ o< k7
—SMETO ST s (HRGHRILER, verls) 2HW
7z.
4. HPLCA &t

# 5 L . Capcell PAK UG 80 NH, (#if£5 xm, 4.6
mm i.d. x 250 mm ; (REEER), BEHE . 7L b=}V
V- K (80 :20), & : 1.2ml/min, & T LIRE :
45C, RHKE | /BRI (UV 210 nm), FAE :
201,
5. HRBADHAR

BRI EN T %2, EARAB I L -b0%
20gF% Y, K HAOmITEMBICTHEL Lz &BH L.
INERARY) VF—HIZAR, TILF Y 7 LER
(20mg/ml) 1mIRUKETEEZ200mlE L, £& &
ERO LA O RIRTIRHEN 21T o 72. BT T 1%,
FEHHL50ml % Bond Elut Jr. Cer — b v JIZERTL,
K 5mlRVT20%7 £ b= F Y 20mlCHE L7z, £
D#%IZ80%7 & b = M) V4.5 mITStev. & 'Reb. A%
s, £B%5ml& L7z 02 HPLCH O RERE I
L7 (Fig.1).
6. RER

Stev.]2 U'Reb. AR SRR W 280%7 & M = bV V&
WTHIRL, 6.25, 12.5, 25, 50, 100K U°200 1 g/mIDEA
ERERETARL, 2020 1%HPLCIZfFL, ¥—2HE
EICE VIREREER L 7.

Sample 20.0 g

« Put into cellulose membrane tube
with 40 ml of water

« Dialyze against 0.01% NaN;-DW
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Fig.l. Schematic Diagram for Analytical Procedure of
Stevioside and Rebaudioside A.
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Fig.2. Elution of Stevioside (Stev.) and Rebaudioside A (Reb.
A)with 80% CH;CN from a Bond Elut Jr. C;s Cartridge.
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Fig.3. Effect of Dializing Time on the Recoveries of
Stev. and Reb. A spiked to Apricot (Dry Fruit) at
10 g/g.
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Fig.4. The Calibration Curves of Stev. and Reb. A.
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Fig.5. HPLC Chromatograms of Stev. and Reb. A spiked to the foods at the level of 10 « g/g. Upper profile of each window : unspiked.
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Table 1. Recoveries of Stev. and Reb. A from Various Foods spiked at 10 x g/g .

Samoles Recovery (%) "
P Stev. Reb. A
Soft drinks Sports drink 96.8+£2.2 96.6+14
Pickles Plum (Japanese apricot) 80.9+2.9 89.0+0.1
Rakkyo (shallot) 91.1+1.3 81.1+£0.9
Sauces Worcestershire 93.7+1.9 90.3+3.5
Vegetable & Fruit (semi-sweet) 894+16 844114
Vegetable & Fruit (semi-sweet) 915+1.2 89.2+16
Vegetable & Fruit (Tonkatsu) 88.2+19 854+1.0
Sweets Fruit jelly 92.3+1.6 95.0+1.1
Dairy products Yogurt 92.2+4.3 95.3+2.5
Dry Fruits Soft Apricot 93.7£1.0 90.3x0.6
Rice seasoning Furikake (dried bonito) ? 74.3+2.2 69.0+1.0

1) Average of three experiments (Mean=+SD).
2) 10g of sample was used.
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Table 2. Analysis of Stev. and Reb. A in Various Foods.

(ng/g)

Samples Stov, R A Stev/Reb. A ratio
Sports drink ND 40.3 -
Soft drinks Soft drink 49 33.6 0.15
Sports drink 2.2 ND -
Rakkyo (shallot) 52.2 216 242
Plum (Japanese apricot) 179.0 101.7 1.76
Pickles Plum (Japanese apricot) 3.9 35 1.11
Bettara (Japanese radish) 55.9 51.3 1.09
Takuan (Japanese radish) 104.1 47.8 2.18
Worcestershire 17.1 7.1 241
Sauce Vegetable & Fruit (semi-sweet) 16.7 6.9 242
Vegetable & Fruit (Tonkatsu) 18.8 7.7 244
Dressing Japanese type 6.5 3.1 2.10
Sweets Fruit jelly 4.2 29.2 0.14
Dairy product Yogurt 3.7 76.0 0.05
Dry fruit Soft apricot 39.2 17.7 2.21
Squid 57.1 27.2 2.10
Dry marine products Squid 39.0 18.6 2.10
Furikake (Rice seasoning) ND ND —

ND : not detected
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