Modern Food Science and Technology 2021, Vol.37, No.12

MK EmBHL

B RV -E T RIEENE FRRK~mT
SERRV%HE

'Rk, R, RiUR, B, BEH, KREE
(T NARIASMIAGEE B A FRE), TR 511447)

WE: ZARELT AT BT EESBATH R TN o7k, ATHNETFZEKTRdHRGHERESE, Hagid
LKA BRI 30 min, ARG, LHREABIR - CHICRE IR, RERTORET XA H A RRARRLKE
A4 Fa B T A AGAL 1L, 2 lonPac AS11-HC A AL AEHN B T EEEN B, ABARMERLAES (EG) FARMR
BATAR AR, SP AR X AR AT 4], oA M. 45 R AR 0.05~10.00 mg/L 56 B A £k 48 % BAF (485 R 404 0.9998 ),
Tkt IR A 0.033~0.041 mgkg, ZBMA 0.11~0.14 mgkg, EHKE A 75.71%~88.85%, B MAFHEE (n=6) H 1.74%~3.61%, H
AR (n=5) T 5%. ZAMH ik SHHEE, FEATE, EATTREKT ST EBREKGZORMAIE, FABUTEE RS
B 1HF.

KR BT Gtk X E S B FREKTS; BAAFERSL

NEES: 1673-9078(2021)12-301-308

Determination of Oxalic Acid in Crustacean Aquatic Products by lon

DOI: 10.13982/j.mfst.1673-9078.2021.12.0392

Chromatography with Solid Phase Extraction

HUANG Jiale, DANG Hua, WU Ziling, CEN Jianbin, HUANG Jiayu, CHEN Weiping
(Guangzhou Inspection Testing and Certification Group Co. Ltd., Guangzhou 511447, China)

Abstract: A reliable and sensitive ion chromatography method with solid phase extraction for the determination of oxalic acid in
crustacean aquatic products was established. The negative impurities in the extraction solution was precipitated with acetonitrile. The large
molecules and CI” in the supernatant were extracted and purified by the OnGuard II RP cartridges and the OnGuard Il Ag/H cartridges,
respectively. The complex matrices sample filtrate was resolved by an IonPac AS11-HC column using hydroxide gradient, which was operated
in the online suppression external water mode with suppressed conductivity detection. The results showed that the linear correlation of oxalic
acid was good in the range of 0.05~10.00 mg/L (the correlation coefficient was 0.9998). The detection limits (LODs) and the quantitation limits
(LOQs) of the method ranged in 0.033~0.041 mg/kg and 0.11~0.14 mg/kg, respectively. The mean recoveries of oxalic acid in crustacean
aquatic products ranged from 75.71% to 88.85% with the within-day precisions (n=6) in the range of 1.74%~3.61% and inter-day precisions
(n=5) less than 5%. The method was suitable for the quantification of oxalic acid in crustacean aquatic products due to its simplicity and

accuracy.
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AIRAF]; Milli-Q B2k RS, FE Merk #HH LA
] ; MS3 basic kiR A& #, 2 E R AR KQ-250DV
st P RIB B Bl &7 B R A AR A PR A R
BrandTransferpette 54t (100~1000 uL+ 0.5~5 mL),
{85 BRAND Aw]; [FEMHZERCRE, SEEIRFFH AR
5mL —IRPEESES, Wi T LEWRHEA R AR A
HUHAH eI JE %S (13 mmx0.22 pm), KT
i 5206 2 454 PR A 7] Dionex OnGuard I RP2.5 mL i
JERE, EEZEBH /KRB A 7] Dionex OnGuard
T Ag/H2.5 mL i 84T, 56 EZEER K H/RBHE AR 50
mL =R, £E Coming AF]; LN (faika),
fH[E Merck AF]; HERRARMES CEIF, 2HREE 97%),
7% Dr. Ehrenstorfer A 5]; #H4ii/K (182 MQ), 5L
E{=LiR

A SR 75 SRR UG B RRARHEY 0, Atk
FRC R IRARHERE 20, CE T 4 CUKFRIRAT, H
T B ALK R ST T AR FE 1) AR

IINTRESD: VRAINIBER . VRKTTEE KT B
7K BRI S 380 T A AN R T 477

12 FFRERIE %L

FEHL: HUZ) 50 g HAedoKk i, i Fe N
WAL IR f BT, TR BR
BB Ja iR 5.00 g CREA42 0.01 g) BT 50 mL
RS R IR R OB, IAB4K 10.0
mL, #RIENRZ 3 min, HAEHEI 30 min, PA 4000 r/min
HORMGRAYRE G 3 min, EBRARNG, FEEUITATREL
WZ 10 mL A S IR HEATKE

i51: OnGuard ITRP A 10 mL FfE. 10 mL
ali/Ki%4k, OnGuard IT Ag/H ¥ 10 mL #H4KIELL,
TEAE LR RP-Ag/H I #EAT BRI, AR e 82 )8
JEE

Ak WERRE A IR AR R IR IR 1.00 mL 2
10 mL &+, M 1.00 mL ZJE#RE 1 min, JT5E
WA AR FHE S E S, FAERFZEL 1.00 mL
Fein BIEWZ 15 mL APRRESEE 1 R NG IS B O
1, M 4.00 mL 4K, k% 1 min IRA)E, &
FRICIEAHA U A . LT, e 3 mL VR-AWIHE
VAT, AL, WERESIER, HE i,

TOFREE S I 4 76 50 mL RN ERIRE O,
HERIFREL 5.00 g CRETAZE 0.01 g) ¥ B T F 52k
IKFEEREF NG BRI, 4 CUKFEA L
H 12h.
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Dionex IonPac AS11-HC 73-##t (250 mmx=4 mm)
M TonPac AG-11 f&¥F#f (50 mmx4 mm); Dionex
ADRS-600 (4 mm) FLfFEAEMG]EE, S0 B 124
mA, AMIZKIER; AS-AP HBhiEFE, EmEI 100 pl,
WHERE: ARAEIREE 30 °C: M, HFuiR
J¥ 35 Cy FELBMAE OB, VUE 1.0 mL/min,
Vel Wk 1

®1 BRI RIERS BSOS AN EREER
Table 1 Gradient of potassium hydroxide eluent for separation of
oxalic acid in crustacean aquatic products

BFA/min - SAALAT IR/ (mmol/L)
0.00~20.5 12.0
20.5~22.0 12.0~25.0
22.0~23.0 25.0~50.0
23.0~26.0 50.0
26.0~27.0 50.0~12.0
27.0~30.0 12.0

L4 Hgm sk

FE il B ik S SlE, [3ARFSH
ARG B EiEE . 4 Chromeleon 7.0 4 T.
VRS REEAC BRI, A B R EF N (R E P,
T AR E . EZ KA Microsoft Excel 2016 {433k
1742
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TR Gy s T KA A, AN T A LA,
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BN TR R I RS S R A R L I A AU
B, AROCE A B R R B S A S R
AS11-HC {E N7 S il AE, nIfEsr S E AR A
Bl TEHLBH A, SA5 e (it o s B AN o B

BLRAE KOH el b AR I A7 AE, HEIR
RAEBH B A0 #ekE (AS11-HC) LR E 1, M
DABER, 9 T AR AL e B B FRE S 58 A0 28, R
FH KOH hPebh e /2, BRI NEE 1.
TE FREIE ST, BRR HIERT 25 11.7 min (B 1),
WEETE R 4T

4.05
3.00F
wn
=5
= 200r 1-Oxalic acid #/%-11.733
= )
|
1.00 A 2
|
’A\\_,\J‘ “\ \\ /
-0.22 ’ |w 1 1 1
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BT ] / min
Bl 1 EEFRAERR (1.00 mg/L) MUESTFEILE
Fig.1 lon chromatogram of oxalic acid standard solution (1.00
mg/L)
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50% 7K 50% F KR 1.00% F IR K IR
0.50% KOH /KRNI 2.00 mg/kg BEER I H 762K
FEIIRRAE NIRRT, B FREER,
IR R I 2. BN, MR 50% M KER
N 50% FH /KRR IS, FITA B SRR RS M1
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Fig.2 Effect of five kinds extracting solution on the recoveries of
oxalic acid in crustacean aquatic products (n=6)
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mn HE BOK 73l i 235 A0 ) OnGuard 11 RPAE A
OnGuard 1T Ag/H ¥ KA NS U 77 gk A7

.
3.041 o
-#2
i #3
2004 |
4 ’ ~ #4
2 1-Oxalic acid#fg-11.877
T 100f | i /
0.00 /
57 140 160 18.019.0
A} 8] / min
& 3 AEIEHEZERNSE TSR0 20. 00 mg/kg BEERAN /N L ANE SR

HETaILE
Fig.3 lon chromatograms of the crustacean aquatic products of
20.00 mg/kg oxalic acid under different solid phase extraction
conditions
E: 1: WAX BARERSLERIREHSE; 2: HLB B
FEBUSAL S IRIE &35 8, 3: OnGuard 11 RP-Ag/H El48 33X
BERIGEEHER; 4 Cy BAMFRFERIVREEA.
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Fig.4 Effect on the recoveries of oxalic acid in crustacean
aquatic products purified by four types of solid phase
extraction conditions (n=6)
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Table 2 Recoveries and precisions for oxalic acid in crustacean aquatic products and water

B A RSD (%, n=6)

2021, Vol.37, No.12

B 18 RSD (%, n=5)

PE 1.00 mg/kg 10.0 mg/kg 25.0 mg/kg 10.0 mg/kg
EE R/% RSD s/% EDE R/% RSD s/% EXE R/% RSDs/% EXE R/% RSDs/%
R 77.42 3.52 80.67 2.72 87.11 2.10 84.04 2.54
T 75.71 3.61 82.32 2.21 85.41 1.82 84.52 2.11
g 79.05 3.23 81.55 2.51 85.52 1.74 83.04 232
B 4 80.76 3.11 84.32 3.15 88.85 242 82.23 2.75
ALK 96.35 2.02 97.82 1.73 97.11 1.74 98.05 1.83

*/3 BRI HAPERNSETE
Table 3 Content range of oxalic acid in crustacean aquatic products

o F#AF/(mg/ke)
A E IS 1 2 3 4 5 6 7 8 9 10
N REF 76.88 65.47 80.03 40.86 87.75 72.56 45.66 88.73 75.55 74.07
AR 30.46 50.73 57.04 28.90 57.85 40.52 4442 3821 43.32 48.74
g 25.81 30.61 1523 6.66 22.14 5.97 8.88 32.02 15.12 18.39
BESS 25.02 20.00 14.43 4.05 28.01 23.35 10.44 26.70 10.13 12.25

24 LMEHESHHR

TEARACIEAE S, A AT IR i &R R 0,050, 0.10
0.50. 1.00. 2.00. 5.00. 10.00 mg/L FIFREIRTR, LL
TR IR X (mg/L)XFUEETHIRR y 87 AniE T A
2k, 1SFIEREMETTFEN y=0.4550x+0.0281, FHHKHR
# r’=0.9998.

DAFE S HERE R 100 uL, Bir=As 3 A5 T e /KP
&5 FTARER AR ZH 53 i e /N BE R SRR B,
FEAE 10 TR E KT G S TR BRI 4 (1) 5
INRBERITFERIR . ARWEASTHIFT,  HRRAIAG PR
3 HIA/NEEF 0.037 mg/kg. TR 0.038 mg/kg. T
0.041 mg/kg. W 0.033 mg/kg: R E ER 5N
/NJEHF 0.12 mg/kg VT 0.13 mg/kg. % 0.14 mg/kg-
BHAE 0.11 mg/kg. SEEREARER I, K567 e R,
FFAAI R

25 FHEREERZE

RESUEITERHERR L, ARSI 72 oK™
FeEah CNRER, g, FEE. MR ABaiKi T 1
1.00. 10.00. 25.00 mg/kg, 3 P/KFHIIOIFREIUCSLEE
(n=6); FKHHEARIIAKE (10.0 mgkg) HIFESE
SREIE 5 d, FBEITIEN H ARG R, FHRRAH N AR A
o, SERESR W 2, WFEIIKRE R R )
SRR 75.71%~88.85%, H P A XS bR v (i 2
(RSD, n=6) 7 1.74%~3.61% [a], HIaiE%ELE
2.11%~2.75% 2 (8] o i 2l K 1) °F 5 [5] Uie R R

96.35%~98.02%, H PHEXr#EfwZ (RSD, n=6) 7E
1.73%~2.02%2 [f], HIAKEE RN 1.83%. Jrikin
T R ERTE A B, AR A R R
e E RS (1

2.6 LFrAE B E

BEMLESETI B 10 M ERES RS, SREA
SIS SR FR A SRR AR /NIRRT
T, WUREAT T, SR ERFTE ARSI A R
g, SRNE 3, HAHFRAKFE SRR,
HEEAGAE 5.97~32.02 mgkg 2 [A]; BHER/>AR(E
4.05~28.01 mg/kg Z[A]. HIFEIVRIK i & 28,
INRERMARAE 40.86~88.73 mg/kg Z[Al; T EEMARAE
28.90~57.85 mg/kg 2 [i]. & 5 NFHA—ABAPEN IR
FEMITE OB K], R R &N 45.66 mg/kg.

851
6.00 |
2]
= ' ic acid 5/R-11.877
5 4.00| 1—?xallc acid -11.
= [\
200 N \;L/
—
-0.33 s s . s . ’
73 10.0 120 140 160 18.0 198
I} [A] / min

B 5 RIS IR RS T I E
Fig.5 lon chromatogram of a oxalic acid positive crayfish

sample
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2.7 WRREAKFE & E R RIFA

ASCHF S /INRAR . R, TR BB AK
ekl 5 U, IRIEH 10 min FEEHGBAK 5 K, RE
F B 2.2 DIRHHMTHIFEAACEE, W5 KPRl fE FH ek
KPR B R AR, SRR 3. K 3 4h
HanT W, HEAKIEBE R e RoK il IR B ]
BRI, XU — B SR B AE H 52K i
3.

N T2 T REIRAE R e K R b AN R
HIPR BTG, AR R 7e KPR i R LA . T
HMSE HIRNEHEH U BRI BT, MR, 12T
WS R AP BR AT R AR, A 582K
i ANFIFBAL R G B Ya ], 4R R 4. R 4
HDESES - €/ Tl o M el Rve o N R =t i1 VA S
JERR & B, Ahseie, WK,
=4 KRB RA R RFZ LK =HRhERN S 25EE

Table 4 Content range of oxalic acid in crustacean aquatic
products before and after washing and products from different
parts

H A F/(mg/kg)
HEE AeE WE LR shR

DESF 5952 5087 8552 0.87 12.82

TR 38.35 3315 7832 0.63 10.15
4z 20.65 13.57 80.65 0.12 13.07
BZEAD 22.34 1583 7033 052 9.88

MR FE S SCHRI 7T AT 122, FISEAIKP R Sk
PN AR T 43 R MR R R A R SR, i
HMEPE RIS R NIEPE IR, A s RAE N E
H, BTLASL PRI R B fe . TR B i 7T
RIL, SO ST EARMHER, BIH K
PR AN I R TR B B e T LRI 7

PR W ASE <A™ oxoh FR 58 K b EA T e
PRI AR, — BRIV T, Bk Ktk A
FIIKTRERARN, R, DA RIE TSl i
PR E BN AE 5 OK P iRk . Ak, SRk
it HR R B B SRR A T AR (1 R KAk
DO ARSI P 5 e 25 . ARSI SR
A, BT R RAE A PRl b T A e, AR
P 3 SKUGSE IR AT R, WSSO R AR T+
LK, RRTSRMERR S BN 5.20~8.65 mg/kg.

3 Z5ip

3.0 ASCENL T FHE IR EARAERU LSS &
TEEIE [ FE SR i P LR B BT T
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H o

FEMZBAUKIEI. ZHFUTER . A ZE AT
1k, FERHPIETRRE AS11-HC Bk 5, 5K
T, 5EOA S FaERMLt, AR TES
PSR T IR IR BRI L, HRTE R R R
ISRIEAT T 0hT. RS RRIL, ASCWANIIH 5T
FOKFE Sk R FERR 25 RAE 4.05~88.73 mg/kg
Z I8 K= S AN R B A R P> Ak 5>
WLA; - 23k T A AR i B R IR T A R Ge 1B
N & FEFMASNAEE I o

3.2 ATEEA RUFHIE R R e P e & LA
e R R e, & T AR i R R B
DU AN & AT AR VRIS LA Dy £
LA S M B PR AR AR, AH OGS R KL
JRFRRS I M e el FH B PRS2 28K o PR £ o ol
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