270 2017, Vol.38, No.04 Bl XAk

WL I el 2% T2 - vy SRR €05 T Tl T
WD S5 £ anth I EREN (8% ) RO SIREA

HUER, s, H, WAL, TIRY, SKERL 4R
(EITHHAS R R TG, fFd JIT 361026)

i % RIHSUCE R AR E, RN Em . . ME PR (B RN LR EN ) = SO (RE ik
PEMMAE B A NI (55 RN ZIRANZ I BRI A JE e A N N IR, R LI BRI B, KRR
PRI, IOEER AT 25 M pHAE £23.0, KA M ROBAH iy b AT e . THIREN (45) FIXL ZREMTE0.005~1.000 mg/mL
WEYERAF, AHOCRECN0.999 9. HIREN (45) (AR WL WA 0 B 26 55 1) 9 88.5% ~108.3% Fil
86.5%~108.7%, FIXFRiEM 22 R2.13%~6.42%F12.02%~6.37% (n=6) . FTIEFEERGE. FEmiE, &H T
W A R RN (85D RN LR S B (R E

TR YUK ERRIEIEE, IR (85  WOERN: MR, SOk i

Simultaneous Determination of Sodium (or Calcium) Propionate and Sodium Diacetate in Oyster Sauce and Other

Similar Seasonings by High Performance Liquid Chromatography Using Kjeldahl Distillation Apparatus

LAI Guoyin, LIN Jianzhong, ZENG Qi, LIN Liyi, DING Yinan, ZHANG Zhigang, XU Dunming

(Technical Center of Xiamen Entry-Exit Inspection and Quarantine Bureau, Xiamen 361026, China)

Abstract: Using a Kjeldahl distillation apparatus, a method for the simultaneous determination of sodium (or calcium)
propionate and sodium diacetate in oyster sauce, soy sauce and fish sauce by high performance liquid chromatography (HPLC)
was established. The sodium (or calcium) propionate and sodium diacetate in samples were converted to the corresponding
acids by treatment with phosphoric acid. After that, both acids were collected by steam distillation using a Kjeldahl apparatus.
The pH of the distillates was then adjusted to around 3.0 by adding phosphoric acid. Finally, the analysis was completed with
HPLC. A good linear relationship was gained in the range from 0.005 to 1.000 mg/mL with a correlation coefficient of 0.999 9.
Recoveries of sodium (or calcium) propionate and sodium diacetate were 88.5%—108.3%% and 86.5%—108.7% with relative
standard deviations (RSDs) of 2.13%—6.42% and 2.02%—6.37% (n = 6), respectively. This method is simple, rapid, easy to
operate, stable, reliable, and suitable for the determination of sodium (or calcium) propionate and sodium diacetate in oyster
sauce, soy sauce, fish sauce and other liquid seasonings.

Key words: Kjeldahl distillation apparatus; sodium (or calcium) propionate; sodium diacetate; oyster sauce;
high performance liquid chromatography (HPLC)
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Fig.1  Chromatogram of mixed standards of propionate acid and

sodium diacetate
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Fig.2  Relationship between recoveries of propionate acid and

sodium diacetate and distillate volume

B2 PN, DRSS L TR A 11 [l A 26 I 4 1 HH A
FUBE IR OR, THHAFUN 10 mLEF, RN (5
I 2N 107 2 [RICRA A 50.2%  CHE G A i 22 9
3.2%, n=6) M521% CHIXhr#EmZEN43%, n=6) ;
TR LS mLEy, RS CF5) AL RN EIF
PIRICRAN T 74.3% R bR iR 22 82.5%, n=6) F
71.9% X FRAERZ N4.1%, n=6) ; WHRAARS
20mLif, PREREN (45) FIXLLERENIN T8 I R N92.1%
R FRUER 22 94.1%, n=6) F194.5% CHIRFRUENN 2 A
31%, n=6) ; HIBHBABIAR2S5 mLET, AREE (F5)
FBL BN [~ 35 43 7] 09100.3% - CRERH b i A 22 4
2.0%, n=6) F198.2% (HIXFrtElmZERN2.5%, n=6) .
I, EECGETR AR5 mL YR E AR
23 JiRIER RN 5 R B e PR 4

INEREN (45)  (LAARRITE) « LR =W
0.005, 0.02, 0.05. 0.2, 0.5, 1.0 mg/mL[¥]6 MREE IR

W (mg/mL) AfEALER, WETIRUNNANR, 19321
EETHE, TARR 261 7 72 h)=284.58x+0.210, W&
BRI 2 M DT R 9 y=236.24x+0.298 . &1 J5 F5 1) 26 11 4R
KEHIH0.9999, W (5  (LLNIRIT) « W4
FRAN7E0.005~1.000 mg/mL [ 25 1 i [l N LB R4 2k

PR R, D3 EEELL (Re=3) XL H bR =K
kB, BL10 f5EMEEL (Rey =10) X[ H ARt &

WEAE N ERER, FANEBRMH B (BIHRTT) « M
LA A A PR 250,002 mg/mL, X2 E B IRIN
0.005 mg/mL. {4 H R AN E PR, 7 e DL e AR
(25mL) , BRUABEMIE (5.00 g) , 19EI7 VLR H
FR40.010 g/kg, 5EEFR40.025 g/kg. BUFAPERES, oA
PIREANI LR, AHFE S IR SN (LR A1
LR & B N0.010 g/kg, 4 M81.3. 275 S8 5 iR AL B AL
ah, S HARE S SRR LK T3 BUBIPERES, I
PIBREARI LB, AHFE S IR AN CLAPTIRTE ) FIXL
CRANI S B ON0.025 g/kg, 2R3 2795 9206 5 vE AL L RE
a, WA B ARG 5 BIME e L R F 100 AT Af 52 J5 i 1)
K PR 40.010 g/kg, € &FR~0.025 g/kg.

®1  ASBENTHRSERS BN

Tablel Comparison between the detection method used this study and
the national standard method
i3 LB
Bl R GBTINO- GBTING- ASBEL GBI GBT2NG-
itk 2009 2009 Jitk 2009 2009"
AR i & & R’ B i
FERRE 500 2500 500 25.00
AL 2 250 25 250
7K3f R 1 1] min 10 4 10 4

FELEG  88.5~1083  90.0~1100 86.5~108.7 90.0~1100
£ %KF (gke) 0025 010 0025 005

AR SLEG L 7S B AR R i R TR . AR SE
56 7 N7 7 v T [ B RS 0 TR R R W L BR AR N TUE T
GB/T 23382—2009FIGB/T 23383—2009 - 1] 43 5] &4k
or PPN R AN LR BN T H o AN W 7 vk T A A
H5.00 g, wAERE A2 mL, 5E RN T
FREENCY, BT R R D HoE A ARUR N FIR, A
FE S 7K 78 SOFE B B R) B 406 45 2 AN 75 10 mine ASKG I ¥
HIENS Z e 5 bR 7R — 2, IITER6.5% UL by U7k
SERMRITH, WRRH0.10 g/kghEifi 2£0.025 g/kg, WL
BYEH0.05 g/kg ki %20.025 g/kg.
24 J7VERIHER AR R R S Ah R
a3 S WE I v A f R S EAT IS R SR AR
FCA o S BHPERE M, TNER A H F 08 0.132 g/kg,
RPFIABIERE S BRI B ATIERIZE
T IE AT IR BISCSES6 o InAs Sk B3 AN K e fik



Al

E6mill=

2017, Vol.38, No.04 273

TN B BUE B IR IT0.030 g/kg; 524NN 26 B i
KAV HREYR2.S g/kgs F3IMIMN RN LM T 4
6.0 g/kg (GE 255 M 2RI AR £5% )5 FAXES R .
FREL100 ghE i3 4, 43 B39 mg R BRI AN3.0 mgi 2,
B4, 324.3 mgN FRENAN250.0 mg L £ TR LA 2 778.4 mg
FEREAAI600.0 mg X L FREN, 7o 70 R, AHRE & TN R
IR L RPN bR & 290.030. 2.5 g/kgH16.0 g/kg. 737l
ERPR IR IAFES.00 g OR5H$10.01 g) THILIRE A&
AL E AR, 13279 e, BN ERIREE
26 RPAT SR, HEMRFE RS R S R L ER2 ., mEk2n]
F, 3 FPETAR, NEREN (5 (LAAIRTE) FIXL RN
() 1 2R3 531 N 88.5% ~ 108.3% F186.5% ~108.7%, AHXt
BN 253 5 N2.13% ~6.42%F12.02%~6.37% . A5
I s K% ELE, BRUEWE S IIREN (F5) FIXLZ
PR PR ) 75 22

#2 wW (8% (DIFR) . NZMHAERER
X (n=6)
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