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k, ROAR ARG, ECRRR, KA, FALRE &, REAA SRR EE-MEEFAER
(HPLC-GC) # = T¥# Fiafzg #ih (MOSH) #3524 4 (MOAH) & & R4 ik, &R LW,
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Development of A Highly Sensitive Method for the Determination of
Mineral Oil Saturated Hydrocarbons (MOSH) and Aromatic
Hydrocarbons (MOAH) in Milk Powder

LIU Lingling, LI Bingning, YANG Mengqi, LI Ting, WU Yanwen"

(Institute of Analysis and Testing, Beijing Academy of Science and Technology (Beijing Center for Physical and Chemical
Analysis), Beijing 100094, China)

Abstract: In recent years, contamination of mineral oil hydrocarbons (MOH) in milk powder, especially infant formula, has
become a public concern, and related international regulation has gradually escalated. However, there is no standard method
for the determination of MOH in milk powder. In this paper, the sample pretreatment method based on the EU limits and
analytical requirements were improved and optimized, and the saponification method, hexane extraction, silica gel clean-up,
epoxidation reaction method in order were used, and a highly sensitive method for the determination of mineral oils of
saturated hydrocarbons (MOSH) and mineral oils of aromatic hydrocarbons (MOAH) in milk powder by on-line high
performance liquid chromatography-gas chromatography (HPLC-GC) were established. Results showed that, the method
achieved a limit of quantification (LOQ) of 0.5 mg/kg and recoveries of 81.1%~112.0% (RSD=0.3%~3.8%), meeting the
method requirements of the European Joint Research Center (JRC). The method was applied to analyze the international
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proficiency testing samples, and the results showed the detection results of MOSH and MOAH from C,4 to C,5 and Cy; to

C;5 were close to the true values, and the absolute values of their z'-scores were less than 2. This indicated that the method
passed the validation, and the method could be referred to as the standard for the determination of MOSH and MOAH in

milk powder.

Key words: milk powder; mineral oil saturated hydrocarbons (MOSH); mineral oil aromatic hydrocarbons (MOAH); highly

sensitive determination method; on-line high-performance liquid chromatography coupled with gas chromatography

(HPLC-GC)

IEAESR, S ARXT W Wi 15 L i JE 0, e ) 2
2019 4FIEBUFLH L Foodwatch & AR R 45, ¥8 1 224
JLBC 7 WA & 25 &5 97 7H (mineral oil aromatic
hydrocarbons, MOAH)™ 2 j&5, AITXT# 970 i 5
BEHR S, AHSCHB ] 00 W A8 B e RNy IR B R W AR T
Pio 2019 4, BRYNE S22 42 )R (EFSA) JT R T #H X475
A5 T i i AUBS: PPAL )5 2020 4R, BRIMERSF5E
> (JRC) IT 4 35 F- s ST Wh Ay vh MOAH F 4G I KL
P 2022 4, TEEE G <3 (BLL) HE DAL 5 ks
TERNRY 9 RIEE S il g BEHE(EDS; [R4F, B3
Y. B . B AR E 55 22 51 23 (SCoPAFF) &
T R EMNEIEEYLES) T MOAH MBS
FREHRLZE” HLE TRy R 1 mg/kg,

R T AT ARG B, At Al A= 7= i 5
YT TRV AR . VAR S i
W, B AT DAGE B AR AR 1) 2B (Can Joret
F/FRAE . Isk . N, B 5SS TR R E
AR RLTG YL, 2012 4R, EFSA 45 H & A i 43
1S9 E X, BRI REYE R #-C | y~n-Cs, MIITE S
1G4, PIRHBE S R AN 9H (mineral oil satura-
ted hydrocarbons, MOSH) A1 MOAH PZ&, MOSH
Il MOAH 19814 22 AR 0, MOSH %45 5 3 BUET
OB RGUNE |« bk L5 45 2% B AN ZH 2 Fh TR e A7 PR 25 ik
MOAH NG AEREUR . BN & FRErE 1,

H T E NS L& U b A I AR
Heo W R L T RS S A A IR G,
H A=A %, — M L B . SO A3 (gas
chromatography, GC) F & K 2T IR £% (flame
ionization detector, FID ) HAG 455k M N, JoTis——XF
REARAEXT B, HFHAE B AR BT i a2 5, & B Al
MER P AR 0, BRI, BT ARR R
2%, I A AR, HL GC-FID mysEHEHE 1 R g3
ToIR R STPTEER o T R RCRAH - (Ui B
(on-line high-performance liquid chromatography cou-
pled with gas chromatography, HPLC-GC ) {3 &% i i3
HPLC 73 B 2 7 4 )i B AL TR, 5 i HPLC
5 GC ZIalpy4% O BEoR B s g B3R T s R
BUE, PTELAFHLSZER T 9 ) i 2 o Sl 2
Hown 2 AL R G2 T HPLC Rf BAE 9 BLA% , HPLC
AL R BB M 20 mg HARTY, X B BRI IZAUAR
LA AR, Bk, TP B Az L R 2y
I 2 B AR BIME R,

A SRR L BT 25, S Z BRI BRI, 25
B EA B RS AR EDS FISCHER [19-22] 7k, REEHT
IR TR . AN S IEC BE BRI L R
M AL ik, cJailid HPLC-GC 43T, LA
HA#E ST 038 MOSH F1 MOAH B4 /25 5 SR8 A6 T J5
2, IITTVEA B b A, . WA FOAGIIA LAA) 4 5 RIAG T00)
7%, W] FHF ARG Ui A AR =25
1 #RFTE
1.1 MRS

PR JLEC 7 s ky B W R AR (RVEP
200612) HHIEEFPRY)JE (DRRR) T 2020 42040

PREE ST SIE; E e (figal) . &P e (Eigai) |
TooK LEE (%) | i (63~200 pm, L 400 °C 4t
¥ 16 h, B F TS PREAERR) EEERTTA
"l ESEALET orbral, B ReR T AR IS A
BRSF]; A SR BREN A TR B ER e S brat, 2548
HfE AT 7 3-SR (m-CPBA) 43 #T
ali, FEER R IRBHE A Fl; MOSH/MOAH YR A Frifi
W &9 Fhep iR &, 435028 300 me/L 1Y 1E -+
— %€ (n-undecane, n-C, ) . ¥ £ 2 &% (bicycloh-
exyl, Cycy) . J& 3% 7 (amylbenzene, SB) . 1-H 328
( 1-methylnaphthalene, 1-MN) . 2-H 3L 25 ( 2-methy-
Inaphthalene, 2-MN) | 1,3,5-= f T % 2 (1,3,5-tri-
tert-butylbenzene, TBB) . 150 mg/L 1 1FE + = %
(n-tridecane, n-C,;) Fll 600 mg/L A JH 5 %% (5-alpha-
cholestane, Cho) . Gt (perylene, Per) JbELIAAR 4GS
Bl A RA AL IEMBEIR SRR Bl &
100 mg/L Y n-C . n-C,;.n-C 3. n-C 4. n-C,y. n-C,,
n-C,s. n-C;5. n-C, Fl n-Cs PUPRAEFE UL, L AR E
¥ [ 2 E Restek 2VH] o

HPLC-GC B A% i H AR B EA "y LC
20AD WAHETE (BCAS S8 A MM &5 ) 1 2010 plus =,
AR [ BlAs SR IGES FIRA M E5 (FID) ] LA 22 44
= Axel Semrau 2\ FH 19 LC-GC 42 H 41 h%; SHZ-B 7K
WERERZ A IR T A RN F]; Biofuge
primo R IR FRBR WIHIRBHE 2N Al R-100 JiE
FEZ8RAL . B-290 Wiss T F 2P F]; TUS-
200P &jEitfEiRIRG 4y Fig—fERHE A
1.2 A
1.2.1 B RN #ERPREYPEERE 5.0 gORSIh 2
1 mg) T 100 mL B3 2000080, It A MOSH/MOAH
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IRAPRER 10 pL, IMATRIA(35~50 °C) B ETFI/K
10 mL, ¥R ¥ &= %A W W g5 By SR 5 Jin A R
0.6 g/mLEFALER/KIER 10 mL FIJG/K Z W5 20 mL,
¥4 ETF 60 °C AV 30 min; ¥ E E =R S 1)
RALBIMAIECHE 15 mL, #75% 5 min DA ZSEFIK
10 mL, FIZIPR Y . B0 /5 B 3 W B UOmA IS
Pt 10 mL HE S FREL, 23553 )2 5 B BIS W, &1, vk
JEHH4R 2224 2~3 mL.

1.2.2 ABWARXTER BE RMIE S T e b S HRH
W IR AR X R B 2, o HaRZERUY(1.2.1) 78 A =
T, HEME EEE, WA,

(m, —m,) — (m; —m,) %

X = 100 A (D

mXXx

Kb X IR AEXT 7R B 3, %; m, HEE SR
Wi SEMAAR I BT i, g5 m, SR EE S A WY
SOt g3 my SAAS FASEEG T, TH S RN EAIAE Iy
i, g5 m, AAS SRS, 1E S G T AR Y BT
i, gsm ARERLTE, g5 x SHRESAAREE FRBIT & iR, Y%
1.23 mERHAE ¥ 3 g IEfLEEIRE AR 11~
13 mm 14 JESHBAT e 45 i b sl 28 A D8 4Rl 3% B AR 1)
BYI)ENTAE, 76 LR 52 1 g TOKBREREN; Ok s
W(1.2.1), IAZEE-7K(1:1,v/v)5 mL, YR7% . EHE I
J= . B i EakE A, FH 15 mL & H
BE-TECBE(3:7, viv) IR G FRIGENE, IRt W, Vi
JEHGE 22 1 mL.
1.2.4 FEALR  mHe4ErR (1.2.2) A 0.5 mL
i m-CPBA Z FEE#S# (200 mg/mL, 2 g m-CPBA H
LEEEZZE 10 mL), LA 40 °C PE7% W 20 min; &
JEINA 2B 0.5 mL AN E S 100 mg/mL & CAR R
BN 2 mL DLZEaE ) g, BUE & 8¢ )= T HPLC-
GC 43#T,
1.2.5 HPLC-GC Z3#r HPLC {1i%4E 4 Restek All-
ure Si(250 mmx2.1 mm, PIF£E 5 um), HashtE A (A)
TECKE, (B) & e SRR EEGEART: 0~0.1 min,
100% A(## 0.3 mL/min); 0.1~6.2 min, 70% A
(¥~ 0.3 mL/min); 6.2~15.2 min, 100% B(FZ 1t
W 0.5 mL/min) ; 15.2~25.2 min, 100% A( ¥
3% A 0.5 mL/min) ; 25.2~30 min, 100% A (7 3% K
0.3 mL/min) . #EFEARELA 100 pl; DL ES SN %
(230 nm) W5 9] HPLC A4 i H 1% o0, Bk 4514 7 1Y
MOSH #$43 T 2.0~3.5 min. MOAH T 4.5~6.0 min
v PRER ST 43 it iU a5 A GC 53T

GC X #5Hc B 2= 58 S A R A9 18, 41~ 18
¥k H Restek MXT Jo i )2 B 41 & Wi 4E (10 mx
0.53 mm) fll Restek MXT-1 4374 (15 m=0.25 mm,
AR 0.25 pm), TAT 5 43T 2 0] DL =38 45 e
FHEZS U7, AEAE P FHEAR)T: FIEGTRE S 60 °C,
£#FF 6 min, UL 15 °C/min BJIEE TR E 120 °C, 4R
JEHE-EL 25 C/min I THEZ 370 C, £-4F 6 min;
A (4 E = 99.995%), MOSH #1 MOAH i

IEAIIEAE S 143 3)h 80 Fl 79 kPa; FID ¥4 380 C;
FID B HEIS NI 30mL/min) . #REESNER
(FE 40 mL/min) . BIRECZS S (WiEE 400 mL/min).
1.2.6 JAREESLIE X TODARRS,, RRBIDE 2L L
FC 7 Wiy, A AR SR T R RS 2R Ry St
KR Z AN, A AT HER IR T W54 A Bk, g e
b BB IR R A 0 B A B R A 2, R ALY
TR (B 2R A G S W™ 40 9h 43 A 7 92 R HERf 1 o
A SO 35~50 °C AUHR /KIS, INAAS [RIHe 2
PO A ) T R, 3 BT S R FH WS 25 T R v I A
FRRE G o WE55 T Ras E KRR S 130 °C, HY XU
80 ¢,
1.3 IR

R JT A AR, 435 L MOSH/MOAH i
SARMER W 09 Cycy F1 TBB B AR % MOSH
1 MOAH % . MOSH F1 MOAH i & 24 A 5
A — R R BBl P B i, LB Bl o AR A
A 55 R 2 (A1 25 P TR AR 55 ARG TET AR LU A RA S
GALWE T ISQWEAS S P, W 2R LU, ARSCR
JH Lab solution FAFHEF T8 PE AL FR, fre 2453832 H
Excel RAGIEATIOE . ASSCHT FH 35 E 15 B30
Lab solution A2 il R &
2 GBR5SH
2.1 HmElE
2.1.1 FREERE ARSI M5BT 2SR SRR R
SEEENTITEE . 2019 4E, JRC 25 el b i il 4y
M7 k485, X F IR Wi & H>4% 19 LOQ ANHE#E
1 mg/kg!'”, 2022 4%, BKB SCoPAFF ZLR G & =
KT 4% BT PmERE R 1 mg/kg™., HIL, 43
By B MOSH A1 MOAH 437 J7#: LOQ A fE
1 mg/kg.

W WM AT BT 71200 LOQ SAE S FrkE = B8 YIAH
*. ARPESCEREE S, 2/ 50~100 ng W HHTEA FID
A BETH A S BT AN BE ISR U AR, FR A
5.0 g WIKYRES, Zaad B, ik W46 3= 1 mL i,
Hp 100 pL 73 A HPLC-GC 4387, BHIAHYS T 0.5 g
eGP B AR UE AR, WZ 50T 73 LOQ M
0.2 mg/kg. HELENT I A AL A 3w i FRA T
S S R 2 (Al 45 T AR 21, AR S ETARER, 4n
PRI, il . MR SR E AL IR ) S5 5 | i IR I 5,
K9 LOQ &M 0.5 mg/kg AHXTFAZ .
2.1.2 BALKRN G, P EE 20%~30% MTH
fo AR M SR, NSRS B, S35
Sy T R A, BT HPLC A i B BR 51 il JE AN ik
AL 20 mgo LAV M, HETEEERER) LOQ HEE
IAE] 10 mg/kg!®, R T REARE =R, SR 2L
TR, M SR e BE T P v a2 A S A

ALV BERE IS K i -5 H v R AR 22
5, NS 2538 . RBRRm H i, e b n s 22
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Z & H i =R iR 5 S AT I E | 15557 SO WRAE S ITA MOSH/MOAH {B-& PR 48

PR ZR . R EE I ON B TR A 45 . “2.1.17 R4 2
R RS I RREE R H 5.0 g, S T SNV, B e
TR Y51 ol AR SEAR SIS = SR AT, A
#4310 mL #K (35~50 °C), Fe4rHEFE e B A S &
BRI e A . e AR 2SR T R
FERIUR, IRC @B SR 60 °C Rz 30 min®!,
AL, AR SN T ZE 25 8 B AR SUN A S s 18 K LT ik
PV IR R o

A LA E R A S A 2247 ) LBC 7 05k O bR s
PRIANEIT S5 N 26.5% ), il a2 Ak S B RS
PRI B 532, 255 5% T S AT IS MOk B 5 2T
BT ANV R (£ 1) o S5 5 24
g h A A AR 6 g(BIVA MR T &AL i3
3 mol/L) DA B}, Hih =Hase s>, Hih=Hs 5
SROREE IR LA 13 BF Ak b 58 4, AildiE 5.0 g W%
A T LIOKH mEAd 3 H I R & i, RO H v = s I BT &l
1~1.5 g, 4k 0] LA 8 SRR R )E . R T N
SE4x, SEEREAE SRR I E AR .

RIS BAL S W 8RS AR K, L8645
(3R 1R, MINA 15 mL 2B, Bl Wik &t 2
BRI BARFRAR 24 (=15 mL) I, BALSOW A58 4s; 24
CEERER 20 mL B, AR 4w, H5R R
REWTER A 0.6%~13.1%, A 22, B W sE
PEES2E . IR, BN A SERET i, BRI 3 g 3
6 g B, ZREA DB RN 0.6%~0.8%, Ak i 55 42 1
FESE L. H i =R SR K BN e B,
FEINA—E LI SR R R AW R, LA
ALK N . P, w0 AR SRR 5.0 g WKL 10
mL {EBAKEH, RIS IINAWRIE R 0.6 g/mL S LB
KW 10 mL A Z 1 20 mL, F£21/5 T 60 °C F &2
AL 30 min, ALY S 58 4, Al L i WER
1E A B B2, N SRATAENR 2, WI4kst Iz
R FEHIE R
2.1.3 HRPOREL

ISA
52

— AR EAE AR BEARIE MR, A

BAL N (1.2.1), Z5E21E & e 3 BOR Est MOSH/
MOAH RS hrfEFs i FSeR i sz, Hoh s 1 i
15 mL IECBedRE, 55 2 kU 55 4M48 0 10 mL 1EC
Bio FFR 2 AL, A IR SEEE TS MOSH i1
MOAH F{5 S T ARG X EL PR YRR B H MOSH/
MOAH ¥R B 75 W H B 2R PN R 4 53 14 L 431
(3 Ff MOSH WARY TS n-C 5 MR LA, 4 Fh
MOAH NAR¥FS TBB BYHEEE HUAE), & F MOSH
TR B AT I S84, T MOAH #5343 5 2285+t
PRI, HEeR A GEIR R 0.97 DL L, ZEFE &
AR (Cycy Fl MN) 11 [RTIRCE X 43 #2851 14 52 i AR
R, ARSI TE e BB SR R PR TR o

[FIRT, 32 2 MERIBURBCE E<as S ui i, BoA
AZRERAY 1-MN Al 2-MN ZE2 AR FTE 2 e H
HIRPAFE— B . S TS AT REREA S A5
25, R TBB /E M PR,
2.1.4 mECEfE SERRERAE TR B Y B AR
W st e 46 )5, Forh A e R (CANBs I . 155 55 4% R
) AR AT R & AR, SRS SRR AL N, RIS
BEXSUAR WA T o AR PR UR AR AR B (— iy
2~3 mL), ZFE-7K(1:1, v/vV) BIES &SN 5 mL, It
S, IR LS B0 2= AU I — 2B i s b A IR, Al
E 242 (DGF) B &1 T iimARRIHER . Bk, A<
Iy s m i LR e .t iR E &
i I AL R, BRI i R R S RE R R AR
HEVIRG LIRS, 3 g b RP T DLk 3k H i o
2.1.5 WEALN AT ARIEE SR, DKy, 455
SR LB T Wk v B IS INSELERFIH . R A5
R AEAE AR . SR, X LEPpth Big v i) FR &0
N RN RS2 TP MOAH, HF R i sedas
ERIES MOAH AHIE, 5 MOAH F=A= 3, +
e A T R 00 127

Biedermann 452 2 HH BRI B9 v, BISRAH

1 AEALHIEN SR RIS X A SN Y5 e
Table 1  Effect of the different addition amount of potassium hydroxide and ethanol on saponification results
UL () R FE St R I AR XS 5% B 2 (%, n=6)
ZFEMPE(g #(m
1 2 3 4 5 6 FHME

3 15 30.5 35.8 249 28.5 19.9 7.2 24.5+10.0

3 20 0.8 1.6 0.8 12.0 13.1 0.6 4.8+6.0

6 20 0.6 0.6 0.8 0.6 0.6 0.8 0.7+0.1

#2 IECHHRBUREINHE L

Table 2 Influence of extraction times of hexane on the determination of mineral oil hydrocarbons

MOSHM BRI Hin-C U E LA

MOAHWM A=Y -5 TBBRY M HLE

EEKEC  MOSH(mg/kg)  MOAH(mg/kg)
n-Cy Cycy Cho 5B 1-MN 2-MN Per
/ / / 2.00 2.11 4.26 1.01 1.02 1.02 1.73
1 10.46+0.15 1.45+0.02 2.04 2.08 4.24 0.97 0.91 0.91 1.54
1+2 9.92+0.11 1.24+0.01 2.03 2.08 4.26 0.98 0.98 0.97 1.72

TE: SE— 17 BB iR S AR VA B T AHPLC-GC RN E 4528 .
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(] S S 2K H R (m-CPBA) B4 1 E AT R B AL S 0]
A W, BEINIG RS BN A, e HAE A €% Y
BEMLITE], [ HAE MOAH Z )5, Mk
FE RN H Y. Nestola Z5PO%Z ) ¥ HEFT T K
HE, W N AR 22 B G T it Sl 2L, SRS T
J2 RV 38 R e I R B VKIS T = SR, O HokE e
TR, il T B AR, i ib AR R T
Biedermann %529 {8 58 . A8 SCR FH Btk 5 B FR &
T7 s, =BTy MOAH BTtk
22 FHEFER
221 EmM 5K il I e 2L R AL
1l $RHL. ¥4, VR . il IR EAL SRR S RTAL EEAE
B, #RJ51EA HPLC-GC AR+ MOSH #1 MOAH
BB, AR T 2L 25 S SR A I Ty v i R T L,
RN, 4 J0 K I A 1 JC 7 5 e X — A, R R
HPLC-GC Bi#a RIS FID JEEARH %, i HPLC-
GC B9 BRHH, EFSRTT HPLC 43853k H 1Y MOSH
1 MOAH & A bR, FEHmik A F] FID YA - RR .
DAL, ARE TV [18,27-28] AT 6 M 2R MR L, B
N R0 FBR(LOQ) BIHT .

et MOSH 2 MOAH ¥ 6 &% 71t
ARIRIGEFIZERIBTR AW, GC LR e 15 i~
Y, H i, 7S E 2 SR (E 1), 4R
T, AL ) R ABEEAIRY Y 2l T W6 R 43 BT A 2 BE
R, SR IR T IE RS, RS = R, M
MAATEAEREF 5. H AT LOQ 13 Jr il H LI A
GC B ) 5 20 iR 3 50~100 ng THEU, ATy
BN 5.0 g WHAEE S H T i A AT 1 mL R,
BCHAH A4 100 pL 4347, AH24F HPLC-GC l5E 0.5 g
Wik kES, . PRI, LA 100 ng T3 A58 A E B PR RN
0.2 mg/kg. AT HZEFILLR P BN E AL AR I, A%
AR T A EJ IS X N A9 MOSH A MOAH
B, HBUES SR T 0.12 F1 0.05 mg/kg, 25 FIE
Z/NVF LOQ fHAS 1/3721,

ARSCEERZL BT W i 2R AL B TR )
FELR UL B, AN R B [l Y SR A 8, 06 vy BE 25
LA R AR SE B 2= B E2E 5, B i LOQ H h
0.5 mg/kg.

2023 4F 10 H
10001 MOSH
750+
>
= 500
2504
0 T T
5 25
1000+ MOAH
750+
5B
MNs
% 5001 TBB Per
Q
O
2504
2
@)
0 T "II T C35 T T
5 10 15 20 25

Kl 1 DRRR ZHZEFrREE S 8L P HREF (RVEP 2000612)

1t MOSH # MOAH #J HPLC-GC %]
HPLC-GC Chromatograms of MOSH and MOAH in the
milk powder sample (RVEP 200612) from
DRRR Proficiency Testing

Fig.1

222 [EWERFMEEM:  ASSCERE T TR,
e R 1.2.6 J7 il A& TR AR i 2E AT I A [T i AR s
5. JHAr MOSH #5331 T 0.50~14.99 mg/kg JE [
M Z7KF, MOAH #3435 MIHES T 0.58~2.22 mg/kg
Y FE 1 44K o &5 R FE BT, MOSH 19 il 45 =]
KA F] 81.1%~112.0%(RSD=0.3%~3.0%), MOAH
F ENSCR N 83.3%~93.1%(RSD=1.7%~3.8%), B J5
BRI THS AR & TRC ZERMIGER 3),
23 FIRIIE

ST 25 B E Jy vk R P, AR Sl E T
DRRR 2H 21 [E BR 8 77 B iiF i 583 FF & (RVEP 2000
612), Z5 R IULE 1 3k 4. HRISUERE 1) MOSH
F1 MOAH TE C35~Cs, Y FEl A& EARAR (& 1), NI
FEEHEL C, ~Cys Ml Cps~Css 1 MOSH F1 MOAH 119

3 MbREICERE LR (n=6)
Table 3 Recoveries of spiked samples (n=6)

WRRE S H M (C~Cso) AJEAE (mg/kg) W (mg/kg) W7 (E (mg/kg) ISR (%) RSD(%)
0.50 3.69+0.04 112.0 1.1
MOSH 3.13+0.05 7.50 10.51+0.32 98.3 3.0
1# 14.99 18.6620.36 103.6 1.9
1.11 0.93+0.04 83.3 3.8
MOAH <LOQ
2.22 2.04+0.04 91.7 1.7
0.98 2.3140.01 81.1 0.3
MOSH 1.51£0.03 3.92 5.16:£0.04 93.0 0.7
- 8.62 10.85+0.32 108.4 3.0
0.58 0.51£0.01 87.9 2.8
MOAH <LOQ 1.28 1.12+0.03 87.7 25

222 2.07+0.08 93.1 3.7
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Table 4 Determination results of MOSH and MOAH (C-fraction) in the milk powder sample (RVEP 200612) from
DRRR proficiency testing
Wi R SH1H AR5 I R 4 SR A7 E S5 R TRATEE I E g5 5 TRA VTR 45 R
= (mg/kg) (mg/kg) 7' AT (mg/kg)” PR
C,6~Cys 2436 22.52 —0.47 22.11 ~0.57
MOSH
Cy5~Css 12.26 11.58 -0.15 11.30 -0.21
Ci6~Cys 10.54 15.42 1.90 13.85 1.29
MOAH
C,5~Css 3.98 4.60 0.39 6.01 1.28
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TFRARREF T Wk Hh IR S 0 i i 2 o ASadt, AH
FOIR G, AT RN 2 5 gGRG
R R URE R A 2 ), AEAE AP R i AN g
(FFIFEEEZY 100 mL, AR SCIT A 524 60 mL), 156
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