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Determination of Seven Organic Acids in Soy Sauce by Solid Phase

Extraction-high Performance Liquid Chromatography
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Abstract: A new method for simultaneous determination of seven organic-acids.in soy sauce was developed with solid phase extraction —
high performance liquid chromatography. The sample was purified by a Strata SAX SPE cartridge after pretreatment, then separated using a
reversed-phase Agilent SB-Aq (150 mm>4.6 mm>5 pm) column. 0.01 mol/L (NH4)-HPO4 (pH 2.7) solution was used as the mobile phase at a
flow rate of 0.7 ml/min. The detection was performed on an ultraviolet detector a 210 nm. The relative standard deviations were 0.13%~1.9%
and the recoveries were 95.0%~105%. The correlation coefficients for the linear equations were 0.9993~0.9999. The results mentioned above
indicated that the methodwas simple, rapid and accurate. It could be applied tothe determination of organic acids in soy sauce.

Key words: soy sauce; pyroglutamic acid; organic acid

MR IR E LG AR s T HARR AR X Tl LR 0 g 8 FE AR, B DA BR A iR b f

Wy LU EE EFNE, S8R E. HE. ASBE A U 43 Hb S e B ) R o

255 W25 [ S 2 RK S N IR AR I FRAN R Bl i ik ) 0 Q
p/lkm
5 N

S S L IS, BEEORAR, K W
HO' OH

REFEBEIR, WANC S AR RITER . FT5IR

AL PRMED, AU R SR T A N,
M RR RS TSRS P, (AR a2 i waam
BT BRGS0, S i 0 0 9

s R R SR B TP A e, i 23 W NOH
R MRBS FR, R P ZE P o L
U ) (RIS, 23 B (2 AR ) N, 070"

SR R S, A R

TR BHEm

W, BRI AL SRR IR SR 2 LR,
—REEM TP HRATIIR S B2 DLABRANE, HE

R HURRAEA 7] S5 N g S T IO AN, %

Wis HHEA: 2012-03-28

EEWB: MRENEGTITE (20104010500009)

EEEN: BWR (19800), &, TIEIW, FENEFRARRIEFINH

871

H A7 A T S e HURR R SR, TR
FH B34 7 EEAS ARG (GC) Bl m e Af
Bk (HPLC) Bl Byt (10) BI&, (g%
T RS R o DR MR E R > . AR T
] A A - o RO ik e e P E R R RS 7
PRI 5, 1205 ERe A SR B 1 iR £



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.7

RO ER IECTYAANIR D Bl bod st i HE 5 e
e, Sy i i3 L 2R iR SR AR Bk .

1 SCEEERSY

1.1 A Bk

A 1100 B Esir (g A CRAE SR A TR
AFE], EED, BLKIMEMIES; Strata SAX [EAHALHL

(SPE) /M¥ (3 mL, 500 mg, %[ Phenomenex 2

w]); 785 4 HANHAIEE A (B B AT,

ERAR. WAR. K. K. riER. R
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VeI s Zh S EFRRA R R, ASCHE T
1mL. 2mL. 3mL 3 Ff FAEEXT 7 FhAHLERSE i R
FRIE I, 5 SRRV 77 A 1 mL I [RIUACRBE TS B 90%
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AEIA % 959% LA I, [R %k £ L FEE Y 0.5 mL.
2.5  [EIHZ AR H R

=1 EYISHFE R

Table 1 Regression analysis and detection limits

AR EHEGAE MARE Al Ring
BAE . y=283x+152 - 0.9995 18.6
FRER y=180x+154  0.9999 39.7
JUBR . y=0.949x+9.03  0.9996 735
CE y=112x+3.31  0.9999 64.3
FARER  y=2.33x+1.94  0.9999 30.1
BB AM  y=140x+168  0.9993 47
JhB  y=145x-8.68  0.9999 50.0

53 T P HUERARHEAI AR 0.10, 0.50. 1.00.
2.00. 5.00. 10.00mL, HFIZK#ikE% 10 mL, FCR—
BIRRUERR TR, R _BIA G 2R HERE 20 uL 208, T
210 nm Ab I AR, DA HLERI MR BN BAR R (X,
mg/mL), WETIFCNMALRR (y), LhilbrEdik, 733
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Table 2 Recovery and precision

B frEi(mgky)  EEE%  RSD/%
1.0 96.1 1.9
B G 2.0 100 1.7
10.0 99.8 1.9
1.0 95.9 1.9
¥FRE 2.0 98.0 0.7
10.0 98.4 13
1.0 105 0.31
LR 2.0 98.0 0.13
10.0 104 1.0
1.0 95.0 1.4
T 2.0 98.5 0.44
10.0 98.2 0.72
1.0 96.0 11
FEAEL 2.0 99.0 0.35
10.0 99.9 13
1.0 95.0 0.75
B A 2.0 102 0.69
10.0 102 11
1.0 95.0 1.2
HIA 2.0 99.5 1.4
10.0 99.9 1.0

HERIFREE T BES 10,00 g TEAAIR, IINERA
MUBRIR A AR, HBRINARI FE 27 1,04 2.0,
10.0 mg/mL M IIAREES , 3% 2.4 PR 7 V2Ab BRI F %
2.2 FITdR (3 S5 AR, B — bR KPP ATIE 6 UK,
THESP8 I E A5 -3 B WA AAE R 1 22 (RSD) o
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Table 3 Contents of the organic acids in soy sauce
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B AR B5 AR KRR

1 - - 3.70 448 201 8.87 2.01
2 - - 549 272 418 4.57 2.57
3 - - 504 059 523 6.12 1.83
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Fig.2 HPLC Chromatogram of organic acids in soy sauce
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