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# E: BN v RRPERE RN A% Gon chromatography, IO FE:, Fak WRZTkEE. R
G¥AE,T 70 CCEZSHET 3 ho B S50 mg HETIFES S 100 mg #EHR G #be, 7 M A i . =510
FAZE AR (Eschka) WIS Ak BB R R . FH 10.0 mL 25 8§ F/K I8 i S FC RN, BURG RIS 1 3 Y 3k /K R S
HERE . GPIESFACHAT o B, T T B E X A B A TR, SREBUOMR e . SR MR T
0.0781 ~ 10.0 mg/L JE B LM 56 R RAF, HIEREKT 0.999, Jrikik PR . 2w BR 4514 4.00 F1 10.0 mg/kg;
FAXARUEDR 254 9.15% ~ 14.7%. #&I& kIl | FEm T4/, HUERfEE | K BRAESHOY e AR
BORBAE AR, & AT B 2 rh B A

KA s aak B WS R

Determination of total sulfur in meats by ion chromatography
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ABSTRACT: Objective  To establish a method for determination of total sulfur in meats by ion
chromatography(IC). Methods The meat sample was crushed and mixed evenly, then dried in vacuum at 70 °C for
3 h. Then 50 mg dried sample were mixed with 100 mg lignite for burning, and the sulfur dioxide and sulfur trioxide
originated from burning were absorbed by Eschka agent and converted into sulfates. The Eschka agent was dissolved
with 10.0 mL deionized water and then the diluted supernatant was taken and injected through aqueous phase
membrane. Sulfate radical was analyzed by IC after anion exchange column isolation, and then quantified by external
standard method. Results The calibration curve of sulfate ion appeared good linearity in the range of 0.0781—
10.0 mg/L, with a correlation coefficient greater than 0.999 (r*>0.999). The the limit of detection (LOD) and limit of
quantification (LOQ) was 4.00 and 10.0 mg/kg, respectively. Relative standard deviations (RSDs) were 9.15%
—14.7%. Conclusion The method is simple, the matrix interference is small, its accuracy, detection limit and other
parameters can meet the requirements of relevant technical specifications, which is suitable for the detection of total

sulfur in commercial meat.
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B AR AP G 0 T S R AR T T Y
BEREATR) . 44 R (MEAE R B))S5E W) Bt 2 A 4L
LR Bl MR AR 7 Kot HE R IEE
BY. MESESHEYRARGAL, SITHBAEN
“ROPA I, SEOEE . ICREERRN A, BB
P2 552 BB A R 8 A 23 5| I 3R v [ B > e R Y 4
I, IO AR & A A RO B ko T 4
RIHTF AR, AR K BE AR, T A
WP E S &, 7TLUYRE RIS %, A5 Tk
A FRME B

WP SRS URI R Z, E S mE R . &
ek RN W SRR, AR TS I e
W RT AR T2 . A E A A A RSN, XEREH
Ko T8 2 SR 1 0T PR 2 TR B AL S A T IRA,
AR —RA R T H AT E A Y bR A
GB 8862-1988( it /K Aos H5 K AT HILAR A0 £ 00 5 D 125 )
P GB/T 6366-2012¢ SR IAEH M FEHLBRERER & ik (I 5 )
U9 GB/T 16489-1996 /K ifk#yiime ) ", GB
5009.34-2016 (£ in 24 E R bR ME £ A AL I
) VAR bRl FUR N R — B b A T TR,
N N ts kg WSS TN OF A1 N O s o7 S 5. i RE e
B PR T & 5615 (inductively coupled plasma optical
emission spectrometer, ICP-OES), HiBHE& &3 IR T 1%
#:(inductively coupled plasma mass spectrometry, ICP-MS)
FEIE Ay o rp SR S B, 33T — @ RN, HA
SRAFAES I Bl I A A ), A itk — 2B iy st

AT S T e SRR B R E i RN, X
Ferh SR E R A TINE o SRR IRE B A %) Jr 2R it b iy
ALY A R IR L, S (% 2 0 B R AN 2 - R4 A,
W, AATAS PR B A, USSR R G R 1R B 1 i
RS EAK

2 MREREE

2.1 UE5EH

Dionex ICS-3000 ¥ 4,3%{%: i Dionex AERS 500 %4
M 4% . Dionex AS HAzh#HEAR(GEEE %A H]); XPE205
B ROF- (& 0.01 mg, B HMERR128 Hl); RYROXL fftli
JRACZR G (KRN 2 SR Wi 23 7)); DS-1 2SS REBL AT

il

— A BR /A F]); VACUTHERM 325 ML (32 E R A A));

Milli-Q 2 i /KX (3E [E Millipore 24 Hl),

A4 i A & H (bovine serum albumin, BSA)( £ [F
Sigma A Fl); L-ZEZ MR (L-Met, 7#[E Dr.Ehrenstorfer 23 A));
FRERMFRIER (1000 mg/L, HZARMEYFR L), G581k
B SAAREE | BRERGNMTAE, B EZ54EHT); 0.22 pm SRk
JBE (b 2 3% N W], MR R S AR A, RN T
0.2 mm); FHIMERFIRQ00 uL, K24 22 cm 1) peak &);
S KA Milli-Q 252 F7K

P SR AL AL R SR, T
YR .

22 ZLWHE
221 HAERRNEE

T R MR Bs v i PR WL 1.00 mL B BRAR bR IR W
(1000 mg/L)F 100.0 mL A Hfih AL B TR RTEER
ZIBE(10.0 mg/L)o FH25 B F K A% Lo AR B B IR AR A v 75 T
(10.0 mg/L), it 8 4 4: 0.0781, 0.156. 0.312, 0.625.
125, 2.50. 5.00. 10.0 mg/L, kbRt .

2.2.2  Eschka X7 49 &2 4|

PR b, B2 MY RAREE . L IR ERFREN T TR A
5], W HEAZ 2 mm i F, BUE R YRKIR G A .
223 20 mL RHHe AL

B HIRIRWITE 1000 mL KA 20%(VV)IRERBR 1)
B 10 min, FlEER, ALK ET/K 1000 mL, P
AW 5 min, LB FKPUEE IR NIMEE s ET 1, T
105 °CHET 5 H .

224 HEEAIE

FRERZE R R TR 5105 3 ¢ T 20 mL B,
B 70 °CELZS BEAA Tt T 3 h 2Bk 43 (%5 B 200 mbar).
B 22 BRAK 4 WA i L OFER S 40 3 100 H B, B T
0.050 g(+1.0 mg) T~ 53 #h— HE&EH A, A 100 mg (+1.0 mg)
MR EAT B RE, IR A5, B A 200 mg@
1.0 mg)Eschka {45 #4557 , HRIEL 1.600 g(1.0 mg)Eschka
WA SE S L, B TR R AR GHER A I 35 ),
IR 1 R T KA. IRARES R H E =R, A
10.0 mL 2 & F 7K % it 3 10 o8 25 90 9 AE L 1 2
1 min, FHZEEFRSER, KRN EDREE . HEE
200 mL Z A, K EZERRAHS . K21 mL
VS TRAL ORISR —F o A [ et AR 9 2 1 S 56

F1 HRREER

Table 1 Procedure of microwave ashing

At ] /min (e 2 1R /°C LA ] /min
0~50 1200 820 /
50.1~110 1200 820 30
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Dionex IonPac™ AGI1-HC {§#"4%; Dionex IonPac™
ASTI-HC 43 E5HE(4 mmx250 mm). EIH: A ZETK,
B #H: EAAL#(100 mmoL/L), #FF¥EI(F 2),
1.0 mL/min; PERERE, 200 uL; FEIR 30 °C, AR 2L 179 mA.

*2 BIEBEREREG

Table 2 Condition of gradient elution

325 7 325 7
{%’%E\J‘I‘Eﬂ/min ‘bﬁiﬁ/(mL/min) s s
A/% B/%
0.0 1.0 95 5
5.0 1.0 95 5
7.0 1.0 92 8
9.0 1.0 92 8
28.0 1.0 80 20
31.0 1.0 80 20
32.0 1.0 30 70
35.0 1.0 30 70
36.0 1.0 95 5
43.0 1.0 95 5

226 HELAKX
HEAR: G = (G -Cp)x 0-2:] (- Cyater)
Ix——

10°
Co: FERLH BB & (LAEEAETT), mg/kg;
Cs: HEME I E(E, mg/L;
Cp: &5 FAFE SR IR I 2 (1 me/L;
0.2: 2 R AR R IR
3: 80,75 S IS R AL
10% mg 5 % kg #)REL
1-Coaeer: BETHEML G EERE AV R AL
Cuater: FElb K35 8
m: A I, mg .

3 HER55H

3.1 MEFEIERERITM.

Hi Tl = 1A 2 v S (S) & 1 I E AR TE S B 1 o,
AMFFER T A LT 112 R AR SRR A M i BEA T 7k T A
FERIITH . BSA Wi BRI A H2#2(0.81 g/100 g
I, HESHARERN 11.0%). PEMR(.15 g/100 g &
M, dESHRERLKRK 15.7%), K ERS.37 g/100 g &
H, HEAFEIRI 73.3%), X 3 W EF 5 BSA &HiE
FIR 99%Lh |, HEF RN 1.9 g/100 g N(&), Bl 100 ¢
EAHEAT 1.90 g/ S!S, FREL 15.000 mg(£0.1 mg)BSA

FERE 2.2 4T HEA AR, S 6 YKINE 1AM 0.283 mg,
AL RN 99.2%(HH X AR i 25 5.25%); FREL 5.000 mg
(£0.1 mg)L-Met #% 118 2.2.4 Fr 4 TALBE, S & 6 WINE R
BIEN 1.03 mg(FHXTARUEM 25 4.12%), SEZRT S &it
MR ME (1.07 mg)FHAT, AT S MRS T
96.3%.

3.2 HmArEEHRMRL

ICP-OES Fil ICP-MS il 5 #4v P i) Sami, $52R AT
B R LR K B TR A8 X o (EJE T AT A 45 PR S 06 R R I,
FEERE T Y, Gl m iR\ WA K 1 2 7
Hoip 2=y & WL R miAE s R £k, B & B 2R 1
BSA Zfil R \BCAUK R R T A, FLEE Ak nUo IR AR 11 L 5 B
WEA 20, 1R B bk v Lk e st R 0k
AR S5 5 o, FUBr & i RE S TR PR AR AR A,
PR 1 2R TCE S R R A5 . kb,
AT . KSR T 50%.

IR PP R R I R, R TR A A Ak R
TRERS AR S PR A T EAR R = SEALR  EAE
TRER AN AL AR R SR o (EL P A HL 8 X RE AR H R,
T BAR AR R BRSNS P B R AL P i AR
AT = AL B . W55 TAHYIIAG . AT . MBI
RS S5 UMK o 1 0 I B RO, P A R 1 B R R B
., WBERE FHHEAE 60~120 mg =2 [8], T DL PSS AR
YA R R IR SR, {H 2 Eschka i3] 548 5 BTR-S BRI
Sl TR A ) 45 SR th A B R e UL, TR e AR A 5 LA
BSA AL R R B EFRiEE, X Eschka a7 A48 A A4 £ F 5t
HEAT T 2 =K1Y IE A8 S50 (3 3). SLIR 25 5 /R A
F1 Eschka 250 [ F & 43714 100 mg, 1.8 g 7] LIRS R 4T
(NEREN

®3 EXIHHER
Table 3 Data sheet of orthogonal test

HZE AR/ mg  Eschka X7 &/g BSA MEL3R/%

e 1 60 0.1%+0.9° 19.3
g 2 60 0.2+1.6 21.5
5 3 60 0.3+2.7 19.8
e 4 100 0.1+0.9 71.2
R 5 100 0.2+1.6 99.2
I 6 100 0.342.7 34.2
g 7 120 0.1+0.9 71.2
5 8 120 0.2+1.6 95.7
W5 9 120 0.3+2.7 36.9
¥ 1 20.2 53.9 —
¥ 2 68.2 72.1 —
¥ifE 3 67.9 303 —

T ar 5HH . R UEFTIR A MY Eschka 3877 i 4 ; b: Eschka 17 i)

Bt
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33 FHAERIREMLZ, BEE. RURMESR B 10 4%, LA A AS IS (E X 25 H A 500
/E 0.0781~10.0 mg/L 35 FEl N T 1EH 4 I r ek ‘ .
i B ‘F“j‘] PRl AT RAT £4 HERBULERO-6)
(Y=1.37X+0.805), HHICFHREL r* KT 0.999. B MARbRER Table 4 Analytical results of samples(n=6)
v ‘iﬁ;ﬂ‘o‘i?ﬂ” ) 930 - A= . S 2oy
(&élalﬁlhlﬂ 1 Lj'fn ;lgtk(ls;ll\i) > 3 0 'ﬁzj‘jﬁtﬂﬁﬁ, U»{n 7& - Z ‘('Jl'Ju:éf:?% Zké}/E'\J;'E/% Tﬁﬁﬁi@ﬂi‘]ﬂ’ﬂﬁﬁ
FL(SIN) > 10.0 fF Ay RV K B L a2 B R4 51k " /(mg/kg) /(mg/kg)
VI S 4 3= . \Qﬂ: [ — : 4\‘~
4.00 F11 10.0 mg/kg. 6 HVATIR B MY LT R o, AR Arifk 1A 2 74x10° 73.9 0.716x10°
2R 9.15 %~ 14.7%. LM HEREFR R, ARUEWE R L \ \ ,
AT A5 4.17x10 72.9 1.13x10
o A U ) e 2
) o A 4.35x10° 75.6 1.06x10°
34 HRIMELSR ,
5 Py 4.92x10° 78.7 1.05x10°
WEE T HEEMBGR. A, R BR. FR. , \
e A A . . . FH 4.32x10 76.0 1.04x10
TR PEATRIN, S LA 4. XY PIRE S A kR LK 2, # - . .
S TR T LR 3. SCRRAE B IR E ) T 25 1A B 390410 767 0.926x10
500 — S0420200513 #28 10 CD _1_Total
i 1 -S04 20200226-1 - 29.433
400 L
300 F
@ L
.;j L
E 200
100 F
00 F
750 L L L L 1 " n 1 1 1 L L 1 1 1 1 n L 1 L 1 1 " L n L 1 L 1 L L ]
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 43.0
[ [E] /min
1 BRERA 2 1 355 (10.0 mg/L)
Fig.l Chromatogram of sulfate radical ion(10.0 mg/L)
30.0 - SO4 20200513 #38 4#t+kb CD_1_Total
1 -S04 20200226-1 - 29.133
25.0 F
200 [
E 15.0
= I
10.0 -
50 F
0.0 L 1 1 1 1 1 1 1 1 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 400 440
it ] /min

B2 PR R EE R

Fig.2 Chromatogram of chicken
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7.00 - S0420200513 #31 water+kb CD_1_Total
1 - SO4_20200226-1 - 29.627
6.00
5.00
o
=
E
4.00
3.00
2.00
1_50-....|. P - P - P - P I S S R A |
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 43.0
A ] /min
K3 2 PR R R AR
Fig.3 Chromatogram of blank sample
4 4% .I:e report series935, 2007 [R].
=A

ABFFEESE T BT AT E A2 P SR i A
Rt UK, SR BB R Y 7 OB e Al Y
WA Ak A B R AR, FIHT IC M B R B, IRZG T
AR BB Rk, JERH T 6 ANt 2En)
Rl o Dy kMR FEBTI/N, HAERE . K BRAF S 4L
YIREN AR RYEOR RIVE R BR o 1207 5 IS I E 4%
Kb b SRS ROMRL TS%E, AR TREREH
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