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Determination of eight anions in liquid milk

xR HRBRK

WU Ziling YAO Xiaoging

SHEN Yingtao
™ PG 6 5 I A TIE 4 11 A R )l 000 &l B S A 36 e AR D, )R M

# 5% R
HUANG Jiale

T E
HE Minheng
511447)

(Guangzhou Inspection Testing and Certification Group Co. Ltd., National Quality Testing
Center for Processed Food (Guangdongl, Guangzhou , Guangdong 511447, China)

WEBR:HRELFTEIHAEFTRFTHRELEMN, F
EBECHRERELFH RS TR RARK S A
M & -F .4 Ci 42446, #] B Dionex IonPac AS19-HC & F
CHES B AR AR, BTN, KRBT E
AU A U P R B AR FUBRAR | 2 AH BRAR L AK BRAR L R
BRAR B A BRAR BB AR AR B T 8 A E LM B Tt AT
M, BERSHMNEFTEIKERELCE NG LR KA
0.999 0~0.999 8,4 B R % 0.065~0.417 mg/kg, B M &
A 81.46~102.0% A0 A7 e £ A 1.1%~6.7% (n=
6, B ZFERERELE EHEFRIMKES. TAT
RELFTSHMETREGZHRA LN,

KB RAL;BETE# ;LT AET

Abstract: Objective: A rapid method was established for the
simultaneous determination of variety anions in liquid milk.
Methods: The macromolecular protein in liquid milk was
precipitated by acetonitrile, and a variety of anions were
extracted. After purification by Cis column, the material was
separated by Dionex IonPac AS19-HC ion column with gradient
elution of potassium hydroxide and conductivity detection.
Finally, a method for the determination of bromate, thiocyanate,
nitrite, nitrate, chlorate, perchlorate, phosphate and iodine ion
in liquid milk was established using ion chromatograph. Results: The
results showed that the correlation coefficients (R?)of eight kinds of
anion range from 0.999 0 t0 0.999 8 in the linear range, and the limits
of detection were between 0.065 mg/kg and 0.417 mg/kg. The
recoveries were in the range 81.8% ~ 102.0% with the relative
standard deviations in the range 1. 1% ~ 6. 7% (n = 6).
Conclusion: The method has the advantages of simple operation,

high accuracy and sensitivity, and can be used for simultaneous
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determination of various anion residues in liquid milk.
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VLI g 4= 3 vh 22 ol ] B 1% ) A ) 422 AR A4 43
1 #RS 5%

1.1 #E5iRH

AR B F AR : 1 000 pg/mL, [ i1 8 Bl 2 o
/\I'g*ﬁ;

TR AR B AR AR IR B TRl = AR AR T
PR, BB F AR W 1 000 pg/mL, € E O2si Smart
Solutions A 7 3

SIS P AR 2 b VAR S R AR S T A L B TR AR B T AR
W21 000 pg/ml, B KA (04 J8 e fs F bR it vpods 5

T 5y B 2 [ 25 4 P AL A 3K 0 A R 7

L 2 DI R . f3 26, 8 [E Merck A7),

1.2 {5 E

W E G885 T {0 1% A% : Dionex 1CS-1100 &, 4% AS-
AP H gl #FEEF JEG Wk W & A 4% . DC #5 il 550 . DP Y
JCHS B A Al Chromeleon 7.0 f6,3% T.fE %, 3¢ B Thermo
Fisher /A7 ;

HEIR A %% : MS3 basic &, 5 [FH IKA 2\ 7 ;

BT AR Milli-Q 8, 3¢ [H Millipore 2 7 5

I B0 AL . KDC-400 B, BL K A 37 B0 A FRA 7 5

Dionex OnGuard 11 i 3§ #£ . C;s ¥, 3% [H Thermo
Fisher /A7 ;

I 4K BOCRE . 2 [ Waters Al

B

RERE RSATFSHPBEFREENRMERN

HHLAEE R PESS 13 mm X 0.22 pm, b G2 RERFE
WA RAHA,
1.3 KWAHE
1.3.1 FRfER RS E S MERR S B 0.50 mL RER A .
T LR AR | A T A T AR L SRR AR L R R AR L W R AR
MU FARER R T 10 mL FEMP . HLEFKRKEH .S
3 50 mg/L (1 8 FhBIE IR &4 b VS . 4 B A IR
10,20,100,200,500,1 000,2 500 pL V8 & 4% HE i 8] 1 W
FE 7410 mL Awh, H LB FoRER M 0.05,
0.10,0.50,1.00,2.50,5.00,12.50 mg/L 45 fE T 4F
I
1.3.2 ULIEHFIZRM R Ee e Rp ks DR
AR, LB S SR L B Sy B GE A 43 m A
8,7,6,5,4 mL PLIEF , FEATAS [6] TOE 770 28 B F0 HH &2 % 12
BRI 52, 3 %5 28 RP # . Cjs . HLB # . GCB #: Fil
NH, H: X} B A% 4 5 i A 3R 16 52
1.3.3 i iy b 38 U7 3%
WA A 7 mL 21, BRI K E %,
HE 5 min, 8 A 2B 10 min, 2 000 r/min &[> 2 min,
Bl mL BiEW R FKTRBERE 10 mL, WIER S . 8
R IE Y Cos Vb A UE W F B 7 5% 50 BT
1.3.4 Y% % Dionex IonPac AS-19 B85 F 4> BTk
(250 mm X 4 mm) & IonPac AG-19 ¥4 (50 mm X
4 mm) ; Dionex AERS-300 4 mm BA & F # l &5 , 9 i s
W 112 mA AN 3 1 mL/ min, #FFE 5 100 pl,
FEIR 30 °C, LRGN, IF 33 1 AT R BE BRI

1 BSIAFHEEBFAIBEMKOHBERKERER

Table 1 Gradient of KOH eluent in liquid milk
i ] / KOH #fE/ i ja) / KOH #fE/
min (mmol « L™1) min (mmol « L™1)

0 18 31 45

13 18 32 18

14 45 35 18

2 #R550r
2.1 BEEREE

KRB H WA TS 7 RBRRE TS50
PR T L PN O — R 3 B R A R BT T i e ASLL-
HC.AS16-HC A1 AS19-HC, A T ¥ 8 E F 5K R P
Hoh B A 30 8 80 2k A A 0 & AT AT R G
HLBIE 709 AS19 (i at , Fops k3 R B I an il 1 B .
2.2 TURFIHERE

I & B B S e R REUTIE 4 I P I K T B,
B - EMNCRE; CE R £ B AT A A

PRBUCE I RE S 3.00 g & 10 mL
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Figure 1 Chromatograms of eight anion standards
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Figure 2 Effects of different precipitators on the

recoveries of eight anions
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Figure 5 Chromatograms of eight anions in milk
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Table 2 Linear equations, correlation cofficients (R*), LOQs and LOQs of eight anions
5 MEE [/ \ AH G R AL T R/ J5 ik B/
B 2ty i )
(mg+ L1 (R?%) (mg + kg™ 1) (mg+ kg™ 1)
BrOs3 05~12.5 Y=0.326X—0.039 0.999 6 0.207 0 0.690
NO; 0.05~12.5 Y=0.879X—0.001 0.999 8 0.080 5 0.268
ClO; 0.05~12.5 Y=0.510X—0.062 0.999 0 0.077 2 0.257
NOj3 0.05~12.5 Y=0.751X+0.218 0.999 6 0.081 8 0.273
POY 0.05~12.5 Y=0.415X—0.024 0.999 7 0.065 0 0.217
I~ 0.05~12.5 Y=0.326X—0.046 0.999 1 0.365 0 1.220
SCN™ 0.05~12.5 Y=0.726X —0.096 0.999 5 0.333 0 1.110
ClOy 0.05~12.5 Y=0.400X —0.059 0.999 3 0.417 0 1.390
3 BRIAEIAFSHEBFHMREKRERESE
Table 3 Recoveries and repeatabilities for eight anions in pasteurized milk
H PRS2 B2 (n=16) H [E] K % B2 (10 mg/kg)
EEE 5 mg/kg 10 mg/kg 20 mg/kg (n=5)
%,/ % RSD i i % / % RSD a1 2% / % RSD [l R/ % RSD
BrOs 86.2 2.4 94.3 1.2 95.7 1.7 97.0 3.2
NOz 88.7 1.3 96.7 2.0 97.6 1.1 92.3 2.5
ClO3 81.4 4.6 93.3 3.5 94.3 4.0 94.7 2.9
NO3 86.5 2.1 94.1 1.8 96.1 1.5 98.4 5.5
PO~ 88.9 4.5 98.4 3.3 99.2 3.6 95.9 2.7
1 83.2 5.2 93.8 5.0 95.6 4.3 96.0 6.9
SCN 90.6 2.3 99.0 3.4 102.0 2.1 97.5 2.8
ClOT 82.2 6.1 95.5 4.7 94.4 6.7 91.4 3.1
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R4 BREAPSHABTFHIREHBER

Table 4 The actual detection of eight anions in different

liquid emulsions mg/kg
BT B T L 1 K B L RIS
BrO3y — — —
NO2 0.322 0.251 0.274
ClOy 3.750 4.100 3.370
NO3 — — —
PO{~ 12.700 17.700 15.800
I — B 5.510
SCN— 4.270 3.900 3.730
ClOT 9.980 12.800 6.250
AGL9-HC R4 8 43 B, i S AG I A5 A6 I . 030 07 12 1
hG 8 P A [0 3 % 4 T W R R U SR L R M BR AR, SRR R
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FL ) it v 2 i 19 B 00 DR DA R ME A 1 B AR AT A
WA FL R 22 Bl B 2 6 [a] i A i 428 43t T#ﬂ”ﬁ%ﬁﬂ?ﬁﬂ‘]
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