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MR, 22 min Bp ] 40 B H AR AR AR, Ao Al el & 94.8% ~ 101. 0% , A8 Af A7 £ 4m £ (RSD) 4
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R R L, B BB L SR A
AT S BRI T -9, 11 - 14 ], AL A6 J5
AR B AR E Y B At b, R T 20% PR 4R B, 16
DM, U A [R] IRAGE J0, — A A 0 3k o ) - Ao R
IR o %7 AR, R, ERR PR, W] R T 0
HR S ) 5 i AT AN

75 H #5:2013-04-03

XEkRER: A

N EER

1.1 #HR5iKH

AHIR (2R MRS B 2 (1 mg/mL, [ 5EhR
WY B H.G), MA SRR E SR WK (9% , £ 1
Chemservice ) , %I 5 56 28 R F G . iR 9 T T R
(99% , R AL TATFRA W) B B T4k AL B
1+ VLRI  CRFE (oA el , R NARAL L) ), W
(HPLC 2%, R ARG A A2 A BR A ED) o
1.2 UEHEE

HEAS 1200series IR 35X, 417 A% & B 51 K6
I A Sherees (3£ E LA A w]) , HI6S0R B0l
(K IPWOE DA BR AT o
1.3 @mifsst

Welch Xtimate C18 %4 (150 mm x4. 6 mm , Fif%
5 pm), HEUE 40 °C, i 1.5 mL/min, 3 3 A 2 HY R
(A):0.02 mol/L PBER BRI (B) o B VELFE T
0 ~3 min,5% A +95% B;3 ~5min, A [y 5% T+ % 20% , {3
5 min;10 ~ 13 min, A 1 20% T+ % 60% , {445 9 min,
22.1 min, A 1 60% K& E 5% ,{#+F 5 min,
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1.4 fRERREE

WERRPRIBUNE & L TR W R — W R %) 2 4 T IR
P I LT NIRRT TR 4% 0. 1000 g, FH HY 2 i O 2
AT 100 mL %5, A bR E BE A R WO E
1.000 mg/mL, 4R J& U4 Bl 3% 0 590 b oE i & 38
0.25 mL,0. 50 mL,0.75 mL,1.00 mL F 25 mL % &=
LI 10 mL HUEE, FACE A BRI BE TR 2T . UK
W & 0.01 mg/mL, 0.02 mg/mL, 0.03 mg/mL,
0. 04 mg/mLAYFREIR AR, 223 0. 22 um 1 JE JE U815
T BRI AE , LU T RN e B A TR P [T U
1.5 HmaitiE

FRIURE S 3 g RSB0 22 0. 0001 g) F 25 mlL 2% 5
oA S mL oK A1 10 mL HERIR 5] )5, KOOI A
0.5 mL 300 o/L i) ZBRBEVEWAN 0. 5 mL 150 ¢/L YV
Pam A e, K B = 20 5 R 2), T o bl B
(10 000 r/min) &.0>5 min, 833 0. 22 wm 19 JE B 38 R
IR A IE
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2.1 EKHIERE

I A v e Sk PR 4 % R L (L A R A
Pk g 230 nm' " LEFRE IR IN P K A 214 o™ R
LN 254 nm'® | E DR HIE D 220 nm' X EE AL
LT 9 254 nm'" T DAD il 2% 9 96 1% 41 5 2
FEXS 25 i 10 00 4 %) s M 0 B e R R B D8 A A 200 ~
800 nmPEAT I3 5 & B, MR B L8 R 1L B R L 40 R
A IR L E R R R R R R A ek
W Uk % K MR YR A 206 nm, 224 nm, 255 nm, 227 nm,
230 nm,200 nm } 254 nm, 7] DIFE H, B R BE 46 B R
FEAh , AL AP HI1E 230 nm Kb A 25 8K IR 22 SM i,
AT REEE H AR A 0 2 B, R T OB A 1)
UENL N P RITE N R 3 Wl
TR — WIS SR 230 nm fR 9 K HEATAG I T ) FR 6
F RS U5 P 254 nm (308 B HEATAG N
2.2 #zhHE pH HIERR

VEhAR B e B AR 1 B B AR E T A LR
SRR A 75— IG5, M H© 4 53 77 5 R 47
([& 1a) , Bei 1S 2 BRE v v pH 2 7. 05, AT 1 +1
YRRV O S A B AT pH 3 5.8 J5 , 45 4140 fiE
153 B A7 4 25 (B 1b) o #EIE B T ZEAL pH 2514
TR RS AR AL RS 5 [ A R Sk Y

FH AR A AN T 5 28— s

(b)

E1 ARE pHRshEEMHE T 230 nm K &EiEE
2.3 REUAFIMIERE

B — 8 S RE A, 23 I AR [ 6 1 22 B8 8 R
i LR RSN DR SR R R K
FRALIR PR IR S W) o, R R HI K, 10% W, 20 % H
i, 40 %o 11 FF P2 325 VRORT 6 Jhh v 1) 5 D00 00 A 7 2 B, 4 R
FIRIFEARE P AT E 3 W, DR, H A
WL, NFE T ATLIEH, H 20% 1) H S 40% 1Y
FH A Ry B BB 00 2 % 45 R I 0 A o R A 1 Tl i
{HZ T 40 % 1) HYBSEATE hy $12 BRI R B, 4 38 2 1Y) 0 72 ™
HAR LR, 5 m S bR 2, UL 2R A 5 R S 1
20% 1) AR SR BRI 7], 10 b 457 I 47 1 [l g 23R 1 7
94.8% ~101. 0% i Bl 1, R B1Z T 6 B A R4y [l
T
2.4 ZMETEEREHR

FEVEE LI 2 T, AT AR Y S gl As b, o i ik
JE C(mg/L) Jyf Aebrs il bR i 26, 15 th 4k B R4k
PEVGHE , FRRAEMR L (S/N) 48 T 3 ST R ARAS M v 2
Fie LI J5 % SEBRAE S A 200 mg/kg (1 10 Fh A 4
(R A AR, SFATIE 6 UK, T HA X AR R 22 (% ) |
GERMAR 2. WFR2 W LIE %5 o & R i U A B
B T R Y L AR v PR 3 JRE MR R FR A
2.5 HmlEER

SR P % B BT DX BRI A Al 2B 7 1 5
FREE I HEAT TR, 25 R L3R 3. S5 LIRS Al
A 4 Fpf R AR ER 1 A T ILARLER , iR
— R A T e FE A, O & FAE 0.02 ~
0.81 g/kgZ [, B A HISEARIE BBk . 181 2 S
— O R i 1 3 1 S AR (g 5
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F 1 Fim 10 FHEHRMFIERRREGAR B B E
- _ 25 PRI 7 1 AR H ( mg/kg) B [HTIKCR (% )
N AIEME MAE ~ o, T .
&Y me/ke me/ke K 10% HIfiE 20% WL 40% H i
° MAHE  FCR MAE ElieR WAE Bl MAE  EeR
0 100. 0 96.9 96.9 94.9 94.9 97.2 97.2 95.7 96.0
YR 0 200. 0 198.6  99.3 196.8 98.4 195.6 97.8 192.4  96.0
0 600. 0 594.0  99.0 592.8 98.8 591.1 98.5 582.8 97.1
431.2 100. 0 525.9  94.7 524.3  93.1 529.3  98.1 524.5 93.3
R 431.2 200. 0 618.8 99.4 628.0 98.4 624.3  96.6 612.4 95.1
431.2 600. 0 1007.8 96.1 1030.1 99.8 1022.4 98.5 1016.9 97.6
AR 0 100. 0 100.0 100.0 99.4 99.4 101.0 101.0 95.7 95.7
~ 0 200. 0 199.4 99.7 195.0 97.5 196.6 98.3 202.0 101.0
0 600. 0 598.9 99.8 596.8 99.5 592.6 98.8 600.2 100.0
0 100.0 93.8 93.8 96.1 96.1 98.2 98.2 100.0 100.0
i ] 0 200. 0 191.8 95.9 193.2 96.9 196.3 98.2 199.8 99.9
0 600. 0 573.0 95.5 583.6 97.3 594.1 99.0 601.1 100.2
WA 0 100. 0 94.0 94.0 97.0 97.0 99.3 99.3 100.4 100. 4
= 0 200. 0 192.1 96.0 199.2  99.65 200.4 100.2 196.1 98.0
0 600. 0 586.9 97.8 91.6 98.6 594.7 99.1 595.0 99.2
0 100. 0 73.8 73.8 79.8 79.8 94.8 94.8 95.6 95.6
g — Hfg 0 200. 0 154.6 71.3 160.1 80.1 191.4 95.7 195.6 97.8
0 600. 0 464.5 77.4 489.7 81.6 576.5 96.1 589.8 98.3
0 100. 0 84.2 84.2 86.2 86.2 96.2 96.2 9.6 96.6
pap e 0 200. 0 168.6 84.3 175.4 87.7 192.6 96.3 200.6 100.3
0 600. 0 501.9 83.6 520.8 86.8 586.8 97.8 594.1 99.0
0 100. 0 82.8 82.8 83.2 83.2 94.4 94.4 98.3 98.3
N} $2 325 F R 2, TG 0 200. 0 161.8 80.9 173.2 86.6 191.2 95.6 197.8 98.9
0 600. 0 493.6 82.3 510.7 85.1 580.2 96.7 600.4 100.1
0 100. 0 77.3 77.3 86.5 86.5 94.9 94.9 98.2 98.2
N} #2352 F R TR TS 0 200. 0 156.2 78.1 170.6 85.3 194.6 97.3 200.0 100.0
0 600. 0 476.5 79.4 518.6 86.4 587.2 97.9 597.6 99.6
0 100. 0 80.8 80.8 86.0 86.0 95.0 95.0 97.4 97.4
XEESER R T B 0 200. 0 161.0 80.5 173.0 86.5 195.6 97.8 197.4 98.7
0 600. 0 476.2 79.4 517.7 86.3 584.3 97.4 595.0 99.2
F2 10 FRMFIBIRET/EME KR EREIRERE
{5 BE 1) 7] LB v e H B AN v
FAS ) I R >
aEw (min) [ 5 (me/L) P (me/L) R (%)
Y 3.342 Y =21.811C - 0. 681 2.0-150.0 0. 9998 0.22 2.81
R 5.533 Y =24.473C +15.773 2.0-150.0 0. 9997 0.20 3.67
e 6.361 Y =16. 648C —4. 015 5.0 -170.0 0. 9993 0.28 2.91
g 7.700 Y =37.342C - 19. 092 2.0-150.0 0. 9998 0.17 1.98
MR 9.576 Y =27.132C - 58. 568 5.0-170.0 0. 9990 0.24 3.91
W DR H g 13.789 Y =15.957C - 0. 864 5.0-180.0 0. 9997 0.24 4.14
X F2 L2 B R R 14.738 Y =38.248C +22. 636 2.0-150.0 0. 9992 0.18 2.04
X ¥R FEOR B R 1R 15.709 Y =36. 645C +12. 454 2.0 -150.0 0. 9991 0.19 2.15
X FR FE 2R B R A T 16. 825 Y =33.974C +23. 784 2.0 -150.0 0. 9992 0.19 2.98
W $ e FR R T MG 18.011 Y =32.246C +9. 184 2.0-150.0 0. 9990 0.20 2.71
*x3 HRmUWELER
N W (¢/kg)
& o s o s o
F 1 ¥ 2 i 3 Heih 4 ¥l 5
YIRE P o] A H PN o] A H 0.08
SR 0. 45 0.72 0. 61 A 0.58
WG & A A H PN o] A A
e A K PN o] 0. 81 A
Wi 2R AL H AA A A H AAE H
& SR WS AL H Ak Ak AAL H AL H
X $2 2K R P AL H HA FA AAL H AAE
X} F2 I H R TR ARAx A HA AAL AL
X} F2 K FH R T TR AAsr FAx FAsr AAL AAE
XSO R T R A A A KA A
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Determination of Ten Common Additives in Soy Sauce at the Same Time by HPLC Method

ZHOU Yun-ke' | MEI Yu-qin’ | ZHANG Wei'

(1. Zigong Products Quality Supervision and Inspection Institute, Zigong 643000, China; 2. Zigong Center for Disease
Control and Prevention, Zigong 643000, China)

Abstract; A HPLC method is established that can determine ten common additives in soy sauce at the time, and the

method has improved the detection efficiency. The 20% methanol is extracted and precipitated in the method, the C,chroma-

tographic column (150 mm x4.6 mm, 5 pm), carbinol and 0. 02 mol/L ammonium acetate are used in gradient elution of

mobile phase, then ten kinds of additives can be separated in 22 minutes. The recovery of the additives is 94. 8% ~
101. 0% , whose error range relative to standard deviation( RSD) is 1.98% ~4.14% (n =6). This method is simple, con-

venient and fast, and has high sensitivity, so it is suitable for the rapid determination of common additives in soy sauce.

Key words: high performance liquid chromatograph (HPLC) ; soy sauce; additives





