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W E: B BT S SOR A @ - 5 B B 15 (high performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)# 7 - FL 241 LTC Iy 43 v A L0 S 1) 5 e sy, SRl 2L B4 LR ik rh 4R 3L
WA IPGE YT FF3E FREL IR FIBEK AR, SR FH DUSKF/# f 37 0 3E Bk = 20 B %92 (quadrupole-orbitrap
high resolution mass spectrometry, Q-Orbitrap-HRM )45 &85 [ 40 FE T e - A Ik B o 1B H A URIEM FE 28
M. MR . EILER . RFLE, S AR LI TR S, UPLC-MS/MS M€, i@ 5 R0
FERFE K5 2 2 BE R R0 2E 2L R 1 S0 R S 0T . B8R A BB IR 1 SR 2R TR S R AL Ky
9 2.8343, 4 p-FLERE S 4 RTINS R B kR 1.6542, A B-FLERE A S A AWM I R 8 ko
27.8598, /- B-FLEREE FANZ: - 4K (1 7E 20~1000 nmol/L JE I, ZeVECR BT, HILmkHEA 1.9 gke,
EEMRN 6.4 g/kg; HPUAEHE R 3.2%~8.1%, H K28R 3.4%~7.3%, HERIE N 99.0%~103.0%; £ 3 &K
SR E W UE, TP ERE N 91.5%~103.0%; TR VEAXARAER 220 4.3%~5.1%, FFBLE AT b o i 22 0
4.7%~5.7% 4518 AL AT A3 G0 2L B Y LI 7B b AR ZL3E R A 2 e FLR A T S S I, W Z R
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mass spectrometry (UPLC-MS/MS). Methods The samples were hydrolyzed by trypsin, and the marker peptides
were screened by combining protein database with quadrupole-orbitrap high resolution mass spectrometry
(Q-Orbitrap-HRMS). The representative goat whole milk powder, bovine whole milk powder, goat whey powder
and bovine whey powder were selected and mixed in different proportions, respectively. Identification and
quantitative analysis model was established for peptide marker and bovine whole milk powder and bovine whey
powder by the conversion coefficient. Results The conversion coefficient k; of bovine f-casein and bovine
whole milk powder was 2.8343, and the conversion coefficient k, of bovine f-lactoglobulin and bovine whole milk
powder was 1.6542. The conversion coefficient k; of bovine f-lactoglobulin and bovine whey powder was
27.8598. The S-lactoglobulin and S-casein had a good linear relationship in the range of 20—-1000 nmol/L, the limit
of detection was 1.9 g/kg and the limit of quantitation was 6.4 g/kg. The recoveries ranged from 99.0% to 103.0%,
and the precision of intra- and inter-day precision were 3.2% to 8.1% and 3.4% to 7.3%, respectively. The method
was verified by 3 laboratories, the accuracy of the method were 91.5%—-103.0%. The repeatability relative standard
deviations were 4.3%—5.1%. The reproducibility relative standard deviations were 4.7%-5.7%. Conclusion This
model can be used for the identification and determination of bovine whey powder and bovine whole milk powder
in infant and young children goat formulas, respectively, the sum of the 2 is the content of bovine milk. This model
greatly simplifies the preprocessing, which is simple, fast and practical.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; peptide marker; infant and

young children goat formulas; bovine milk; model
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BT, EF0B T A= LA A vk B A i
¥ (polymerase chain reaction, PCR)! ™7 I e I o ik
(enzyme linked immunosorbent assay, ELISA)!'®2! | =520 9k
TEEEPERY B YNAE R TR PO TR R OB £ 3 - H R

% (high performance liquid chromatography-tandem mass
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ST 1 % 52 AR M R S R PR A S S, i
AR E M AN S B AR UEOR, [ TR X AR Sl 4
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(quadrupole-orbitrap high resolution mass spectrometry,
Q-Orbitrap-HRMS) 5 £ [ B4t dhs FE 45 &, 0 B4R 45 H A
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S U B 5 A 1 B B AR R, e AR O R A IR S
A= 4 RE 5 Ry R AR FLIE B B S0 S E AR, S SRR B L)
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1.1 #MR5RH

M FABEAT ET L .

BRER AR (OITAL) . FER(LC-MS ) Fi 2 scidhlHy
W AT IR D), WYL Bl . BRI ali, Hi LBlikasy
WHRFA BR A w]); 2435 F#H(10000~20000 BAEE units/meg,
AT, [ R BRIC N ARKREAE BRBE (%Al 1
SRR FD); NG (B I%4E, 15E Meker A ).
12 UBE5EF

LTQ-Orbitrap PUARAT/F FL S HILIE Bk 4 B 2 (95
[ Thermo Fisher Scientific 4%7)); TQ-S #A & B HAH 2,15 -
ERERTEAY . Acquity UPLC BEH300 Cyg#1:(100 mmx2.1 mm,
1.7 um)(GEE Waters A H]); KS 501 W HETR & IR % o (12 F
IKA 2 7]); Milli-Q B4k L3 E Merck 2\ v ); MS205DU
T 52z — 43 RF- (i Mettler Toledo A Fl)o

13 EKWHE
1.3.1 HaaE

FRECEL IRFELY 0.5 g(RETH 2 0.0001 g)F 50 mL HE#f
H, KUK R R R s i G 55 3 25 mL 28 R0, H
KEFRBZE, LHERE TIRER A R IR . %
BRI 100 uL F 2 mL B0, A 50 uL 5 pmol/L
g A E RS WA P NR A, FrEFAF. 10 ke
WA 200 pL 500 mmol/L HIBRTR S SIS A 10 pL
500 mmol/L AR IHEELAW, IRAET 70°C M EIRKE
30 min; AHIEZER, MA 30 pL 500 mmol/L AL Z B
I, WEALERE 30 min; FEAA 20 pL 1.0 mg/mL HEEE

MR, FoArIRAS1E T 37°CIEIR KIS B 2 ho A 10 uL
A R LR B, R FERE 1S min, JIA 580 uL A4l
Ko F10.22 pm UEBETUE, HALES T

1.3.2 ZEAHEA ehikT

AW E S Bk R A R 2 IRFL . 44
BEZL FEZLIE R . AFZL0R, SRJE 43 BIFAS ] 1Y) L4 0k
THRA, BRIEE SRR H I AR HL B9 24 2 Ba 8 I fE 24
FLIER PO AR EL B 2R 2L B, HIPE PR . ER
[R] E 71 B b o 9 R P 28
1.3.3 UPLC-MS/MS | &

a4 UPLC BEH300 C g #1100 mm>2.1 mm, 1.7 um),
T A T 0.1%FBRI/KER(V-D), w3 B hE 0.1%
PRI ZIEV:V); WiEN 0.3 mL/min; AR K 35°C; HEREA
Tl 5 uL; BBEBER: 0~1.0 min, 5% B; 1.0~3.0 min, 5%~40%
B; 3.0~5.0 min, 40%~100% B; 5.0~7.0 min, 100% B; 7.5 min,
5% B, F-P-4E 3.0 min,

TR A AR O S IR B R BANE R
4.5 kV; BTFURIREEY 150°C; BTNy 325°C; Mt
WRIAEE 10 Liming BURESN 375°C, AN
11.5 L/min; 43 51R FI & R A B 22 Sy 8 - W i e
AT E
14 HIELIE

fiEFl Waters MassLynx V4.1 Xif 8 /55 25 FH (0,53 - 38 Bk
TR A5 B A AR BE, SR Origin 2022 22181, R
Microsoft Excel 2016 X} 8478811434 o

2 HR55%

2.1 FFEEREATHIE

FIEASFEIEAEA —EWRNEE, WE &
R F 51 23 BT (>90%) Y, [N I BB 7E 8 (1 R 45 H 2R E
P HHEAT oy et A R AR, MR, PR A
WA RE S BCE R Z B . Rk, AT
) B A A AR, KB 1 &, 1) FH I % e
BB R KB AR SR, R B 1 B 2 B S
I BEBUEACR AR, N BB A B-FLEREE R i
BB RS IRBUE A bR iC IR B, DT SE 30X = ZL R A
ml AR L R I S R AT

B 5\ Uniprot 4 72 (http://www.uniprot.org) 1 £ 1]
J& TR p-BE 105 p-FLIREE 10 1 2 BB 7 41 5L
W, IS PSR O R E AT T e A, an il
1~2 7R i X adr, AR Ehe AT EX
S30 B-BEEE R B-ZLEREE MR AR, R 1ML T E T
EIg s BERI A | F B-EEER N B-FLEREE AR

kB
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Fig.] Amino acid sequence of the goat and bovine f-lactoglobulin
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Fig.2 Amino acid sequence of the goat and bovine /-casein
F1 GFEOEFIKEKE
Table 1 Peptide markers in goat and bovine milk
HIAFF 4 p-FLEREA F pFLEREH BN F p-BEN
5 LIVTQTMK IIVTQTMK EAMAPK ETMVPK
SF o K
LSFNPTQLEEQCHI LAFNPTQLEGQCHV GPFPIIV GPFPILV

AW GG REAE R BE i B 2 LT LUR LA 1)
i3 S R BE A R S I 224 0 A DX 02 FL RN R FLAR B
SYIEER, T I AERLRER S 2L A T I TE & 5 R 25 0K
Bl [FIEE 25 3 T vk B PR, r s fuk 3k 4 S O BE g AT LA
IR ARG L2 L A g 2 3 2) ek 4 SR IR BE N A R IFRY
O L 5 306 3 AR S BB R il 43 b RS I e Y LA
RAFafese v, DI an& A B B2 B8 (M) AY Ik B R ok
Bk e, [RHAR 5 Bl Al )M bl 5 K B Y K R B
K (<14), WK EBRE Y 0] B8 T B 22 M TR
ARG TS e N AL S A BURAR . 25 b, BRI R
%] LAFNPTQLEGQCHV N3 p-FLEREE F AR AR B
HHEMRIYY) GPFPILV K B-F&H A MFE IR, 2k
1% 741 LSENPTQLEEQCHI 4 B-ZLEREE [ (1 FR 1 Ak B,
S EEIRIT 5 GPFPIIV N4 B-TEEE MR S kB, 13k 2
Fim o B RRBEAEAS AR i o 3 SO AN ], BRI 3l A
3 000 A5 1 e T AR I 25 S AR, i IR R SR R
AR 2 L TR A 11 [ 7 28 A i R B S — ol T LT A
QDN T P I o N I = o A i VA S TS T NS
LSFNPTQL*EEQCHI*FI GPEPI*I*V 43 BIVE AN A= Wik
TR B I RIS 2 AR, FH R A TE R i o A 7 11 35 5 000,

2 EARHERE

Table 2 Peptide markers in goat and bovine milk

X EALAK * 4
%PZ B-FLERE 1 LAFNPTQLEGQCHV LSFNPTQLEEQCHI
KEH  p-EEEE GPFPILV GPFPIIV

Horp LU R Z FRC A58 2R (Leu-OH-"Cy, N, 1R[]
L EARC B 5L AR (1le-OH-"Cy, °N).
2.2 REhiEEEE K

AHFST IR BE S B B ME L EEAE A E B- R ARR
RRBEI o3 18 o L R 2 2 -1 2R 1R 5 K BE (GPFPITV A1
GPFPILV) AR AN R AR N S AR | M E R L, ™
GATERR N R A FAR AR, AR TR T AN BESE A A R iR A
s B, Bk, FARE T U a5 e A R i
SFE LIRS A | O BRI SE 0 E . BE R RE
WA 0.1% BRI 0.1%H BR 21, FHASHL RS 451,
i B-FLERER (AN B- R I AR WA 0, 3R B-FLER R
IS K B AR BE B 14, R RS IR) e, T B-Ti 4 1 RS
KB, USR], (H AR - A IS EE G A
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Koz A, A EFLEANILEC T B v A 2L S 2 55 I e AR Y 199

TR [, 78 B-FLERE AP ARB IS, SO
T BE S5 CRA HUAH LI RRAIS ), fiE p-os 2 1 o W T B 4
PUREIr e HiY o i 2SR, e i A es
544 1.3.3, {#ikB: GPFPIIV 1 GPFPILV A% T 56 &40 5 .
2.3 EEERBIIT

A 5T AE 2 A JE Y oI AR 8] He 0 8 24 4 R K A
EFEB AR LB B A4 LR, RIER A F
TR e B bR e B b £, D Eb B angE 3 iR .

FUEM A TIESE 3 d 9256, SRR B-BEEE TR B-FLEREE
PRRHERT 27 B EA T i, ARASAS B I A
ZEIRANFR 4 FNFR 5 Fon . AN[FMe B 5 3 d 2k 9 Wit H
B %5 BN 1.18%~6.13%, £ J7 K3 10% M E o

F=3 F2EMMEILBFNPRMABELHIF LA RIEE T
Table 3 Experimental design of adding different proportions of
milk components to sheep whole fat powder and sheep
whey powder

" B L HE kg it kg
AR RN EZNR B2 p-BE O p-FL3k i EaEm | EAER  SRmE EAER
BRI SRR, DRI EARAS A 4 N 8 P T8 09 1 i B B
S L0 g FT) - 1A B-FLERZR (145 S B i 2k, ! 0000 5000 " 2300
AT RK AR SCI BRI A2 2, 40 0 K6 T 0 S0 2 e A 2 0.050 4.950 B 4 2475
B, BT E RIS R AR e M. Wi AR - A 3 0.125 4.875 0.050 2450
B-FLEREE (1R S BB 1 th 2R B A ey AL 4 1 i 2%, 4 0.250 4.750 0.125 2.375
TR 2 IHE ST B-T AR VRN p-FLIR AR 15 IR FFLIE By 5 0.625 4375 0.250 2.250
ZIAMIRHR . 6 1.250 3.750 0.625 1.875
2.4 IERUHUREISIE 7 2.500 2.500 1.250 1.250
AR AR IR FLIBY 5 A B Rk B YK % 1230 2000 0300
B, ¥ 3 MBECHITTIE, X4 3 DANEHER 4 A5 H 4 0 Yo 0.000 2300 0.000
T4 HLBENHTLBRERS fAKEANSE
Table 4 f-casein and f-lactoglobulin content in bovine whole milk powder
4:%555*51\ B A W7 45 5 /(umol)
Mrid/g #1d % 2d %3d
0.000 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0.050 0.148 0.148 0.146 0.147 0.149 0.156 0.141 0.147 0.141
0.125 0.369 0.366 0.369 0.360 0.372 0.370 0.358 0.359 0.357
0.250 0.753 0.735 0.736 0.724 0.739 0.735 0.709 0.715 0.712
0.625 # BB 1.895 1.837 1.762 1.920 1.849 1.754 1.914 1.875 1.766
1.250 3.355 3.349 3.456 3.448 3.584 3.396 3.361 3.342 3.452
2.500 6.967 7.352 7.048 7.088 7.210 7.166 6.910 7.206 7.018
3.750 10517  10.821 10597  10.608  10.765  10.799 10340  10.801 10.618
5.000 14424 14070 14005 14252 14212 13970 14372 14194  13.987
0.000 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0.050 0.085 0.086 0.082 0.079 0.081 0.078 0.086 0.081 0.080
0.125 0.205 0.216 0.197 0.195 0.200 0.189 0.215 0.199 0.200
0.250 0.428 0.448 0.385 0.379 0.399 0.371 0.403 0.386 0.400
0.625 A4 -FLIERE 1.098 1.029 1.030 1.107 1.037 1.043 1.100 1.055 1.059
1.250 2.162 2.072 2.136 2.049 2.038 1.991 2.074 2.012 2.058
2.500 3.941 4285 4.163 3.960 4.006 3.964 4.138 4.131 4.205
3.750 6.051 6.234 6.330 6.176 6.120 6.131 6.319 6.244 6.225
5.000 8.153 8.352 8.416 8.167 8.290 8.394 8.118 8.293 8.450

W N.DACE AR, TR,
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Table 5 p-lactoglobulin content in bovine whey powder
42 I 5E 25 58/ (umol)

Frid/g #1d #2d 4i3d

0.000 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0.025 0.621 0.633 0.631 0.634 0.636 0.627 0.635 0.657 0.635
0.050 1.236 1.243 1.254 1.256 1.252 1.263 1.279 1.239 1.289
0.125 3.082 3.160 3.157 3.128 3.125 3.141 3.209 3.208 3.176
0.250 6.965 7.146 6.867 6.609 7.138 7.264 6.705 6.545 6.495
0.625 18.309 17.213 17.548 18.151 17.580 17.621 17.880 17.613 17.474
1.250 35.370 34919 33.675 33.937 35.306 34.975 35.806 35.400 36.044
2.000 55.577 57.023 55.762 56.123 56.775 54.869 55.975 56.325 56.885
2.500 69.423 70.425 69.212 69.866 68.734 69.729 67.431 68.909 68.646

LA 2 e B s LIS M BT (X . Xy X, @) WAL FR,
4 B-BEEE B B-FLEREE I LY &2 (Y, . Ya. Y3, pmol)
PARbR, PITREE ML TR R R, &th
TR R 3 R0 3 5 2 4 R b LR X 1 1) 4 BT 2R 11 1
F-AFREANY A, W4 2R ALE S5 p-
EOAW p-FLBREAMMERE ko &R ER, S22
A4 SRR AL RN ¥,=2.8343X,, ZeM:HHE R EL
9 0.999; 4REM 54 p-BEEE D IR R AL ki Ol 2.8343;
NI A B-FLERE W TN Y,=1.6542X,,
REMRFRECH 0.999, 45k 54 p-FLERE A RS
Rk 1.6542; ERLERFILE p-FLERE LR ME T E A
Y3=27.8598X5, LMK RECHN 0.999, H£FLiH 54 p-FL
BREE A5 28 ks o 27.8598,

2.5 R
PRI A 5 1 PN 52 S5 FLIEC T 4 Hh 2 L & 1 i

DRI I 2 — ZE U 2 2L IC 7 ks, the BV SE A 76 I T 0y
B RE P, BEREN X MRS - RN B-FLEREE
FH )38 T 407 W e AR 7 o T A 4 24 2L B D g
K (DR

Xbovm;(% + % X 1) x % x10 % 1072 x 1000 (1)
K Xoovine NFEBL T 42L& 1, g/kg; ne M MFRIE L
FEMZE PRI 4 p-BEE FIATRIRIE, nmol/L; n A MAFRIE T
YEMZE RS2 M4 B-ZLEREE TV IS, nmol/L; V NFESIE I E
AR, L, IEH N 0.025; m MREERIER, & ko4 p-REEE
A4 Ne s 280, BUA 2.8343, umol/g; ky M4 p-FLER
EHESE IR R, BUH 1.6542, pmol/g; ks 4 B-
FLEREE 54 FLIE M R 28K, B 27.8598, umol/g, 45
PRER /NS S — 17

2.6 FIEFWIELER

261 HMHXZ
FH0.1% I B2 /K e il e B2 43518 20, 50, 100, 250,

500,750 i1 1000 nmol/L [ARE TAEIER, JEREDHT, LIHK
BEXO) AR AR, B-FLEREE IR -4 T 25 1 4 S Ik 43 3 5
[F 057 28 N ARG TR FUAEL(Y) DN AR A TR P, 1Rt
[ 0 B S R A OC R B (), AT 3 d S, 45 AR 6
7R, TE20~1000 nmol/L i [El N, 4 p-FLEREE FUFN4E B-H 26 1
IR E B R 2 4 H 0.999, PEEZR AT, 3 d ARk
24 B-FBRBE AN 0.66501+2.1359E, 4 p-HE RN
0.3846+5.52929E *, ik EEchr, WL B RN R
Fz6 IRERMZSHEXERR

Table 6 Standard curves and correlation coefficients

P S Yy i P

Y=0.549498X+1.73578 0.999

4 p-FLIRE ¥=0.530204X+2.06698 0.999
Y=0.697443X+0.542084 0.999

¥=0.373805X+0.382871 0.999

4 B Y=0.389741X+0.277365 0.999
Y=0.352506X+0.141288 0.999

2,62 RAME

X AR FLAB AL C R 2E LI T R R Sk PTAG
TR, AR AREI T FABARN 1%, 5%.
T%H 10%, HiF 1%, 5%# 10%h B AL 2IERHAS, i
7%HB AT 5B A 5%E 4 IER A 2% 7L K il
o MRHRRERE Jr i AR A EA TN, AR AT 6 1K
SLHY, HELEKE 3 d L, A5RAER 7 R, TinfREA
FE, TERABARTE 1%~10%00RE 5, K25 S m v
BEYIAE 99.0%~103.0% 2 [H], 15 f HERf E f A2k .

2,63 MHEE

HURERL 1L BERL 2 FIRES, 3, $RHERE 7 b TAb 2,
AFERIIIEAT 6 YWOVATIEE, TR & b 2LAY & 2 Kl
FE (B FIAR X=X BR ME s 22 (relative standard deviation, RSD),
i RSD SRPEH ik ARG B, 455 a3% 8 fimm . H K%
JER 3.2%~8.1%, HIMAEH BN 3.4%~7.3%, BIFE 10%Z
PR, A MR R e B EDR
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Table 7 Accuracy results
) - W 25 R /(g/kg) "
FER 2R BAR/(g/kg) . 5 3 . 5 . v HER /%
10.5 9.8 9.5 9.7 9.7 9.9
K 1 10.0 10.7 10.0 10.3 9.3 9.1 9.2 9.9 99.0
10.7 10.1 9.8 10.0 9.9 10.1
492 49.4 49.6 50.6 51.6 50.2
K 2 50.0 51.2 50.9 51.2 49.5 51.7 50.6 51.1 102.2
52.6 50.7 513 53.0 53.4 52.7
98.6 98.9 99.9 102.7 102.4 105.3
Febh 3 100.0 101.0 104.0 104.0 107.4 100.6 104.4 103.0 103.0
101.9 101.0 103.9 105.3 105.1 108.1
68.7 70.3 67.7 70.2 70.0 72.8
K 4 70.0 64.8 66.2 65.1 66.5 68.8 67.8 69.8 99.7
72.0 72.7 725 73.1 713 75.7
=8 BEELS
Table 8 Precision results
FE 2R W E 459 /(2/100 g) H A 5 /% H [a) 45 25 2 /%
10.9 10.9 11.4 9.7 9.3 10.0 8.1
B 1 9.3 10.9 9.7 9.7 9.1 9.9 6.4 7.3
9.0 10.5 9.2 9.9 9.2 10.1 6.3
50.6 49.2 53.0 50.6 49.5 53.0 3.2
Rebh 2 52.1 49.5 54.7 51.6 517 53.4 3.4 3.4
51.7 492 54.4 50.2 50.6 527 3.6
116.8 109.2 119.0 102.7 107.4 105.3 5.9
BEG 3 116.0 109.4 120.8 102.4 100.6 105.1 7.3 5.9
114.0 107.0 119.7 105.3 104.4 108.1 5.4
2.6.4 i FRAeE E IR R EHELER
TP B e (VR P 2632 MR BE PR ARE i 2 2 10 3k, 1 Table9 Accuracy results
N 5 8 SR B i 22 (standard deviation, s), Dk 3s VE N7 i HIETE(gke) FHE MESR(gke) MEFE/%
PR H R (limit of detection, LOD), 10s fF g 7 £ FR (limit SHE 1 9.6 96.0
of quantitation, LOQ), 15 H A H LA HFR A 1.9 g/kg, E B 1 10 S2EEE 2 10.0 100.0
I 6.4 g/kg, i /& GBIT 27417—2017 { SH&IEE b2 S 3 10.3 103.0
AT RIS ) T 5.4.2.2 FLER R S/N>3 FlE R S 47.7 95.4
FR S/N>10 #5E o K 2 50 St 2 45.8 91.5
2.7 SMERSEIR = jEIbE % FWE S 479 958
T3 FIOR ISR B, 1 3 AN SC I 5 A FHEL 973 973
SOOI 132 R 133 S PR ssse, xiApijedr g T o EEE2 923 923
S 3 99.5 99.5

MELTRY A HER PR RS TIRE, SR UFZE R ANZR 9 Fis, 3 RANISL
B S VER N 91.5%~103.0%, BiBHANISY & R 17,
HRAE GB/T 6379.2—2004 (& ik 545 RMERIE 55 2
Ay e AR I E M S IR AT L)
RIRLE, B e 7 B M 5 PRI A A Ty i rh
7.4.4 F1 7.4.5 PIFRRIRSHEARM B IE . EEM 2.
SLEENTE . HEWETE . EE AR bR R 2
AR AR 22 45 5 o, SEEG R ] 5 12 09 2 & M A v O

2N 4.3%~5.1%, FIERHERZEN 4.7%~5.7%, B35
B S RIS UE B A R, WERH AT AT A Tk

I 10 ATAL ARPFIELL p-FE R A B-FLEREE (M FE
TEFEHR, T 50 R RE B RS ARSI FEA
W, IR WS T e AR, fifk T TR A, 4
FATMLSSEE AR K-
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Table 10 Comparison of technical differences
BARES A5 PCR!"! ELSARY EEH K= iRy PR HPLC-MS/MS!
FHEFR IR S-BEEE TR B-FLERE 1 A4 p-AEREN E 48| FLAEAM p-FLERER
R/ E N FE RRUE M A FEME EhE JE e FE P
RPUE 1.9%o 1% 0.1% 0.5% 1.5%
FE LR 6.4%0 / / 3% 5%
oalll)E %N = ik ik S i
BT AT 2 & 7 7 5
T AUERTEI I,
(8): 160-164.

AR F KT 20240 LR 5 95k A4 2L 4
SIS ERR R, RMEAHOC R EOAE 0.99 LI L, H K%
H3.2%~8.1%, HIAIKE A 3.4%~7.3%, HERIEE A 99.0%~
103.0%, JriEft bRl 1.9 g/kg, ERIR N 6.4 g/kg. 48 3
R AR, EE MR ERZE N 4.3%~5.1%, &
PPEAAXS AR HE R 2R 4.7%~5.7% IZHET ] % 2E 7, 3440 )L
Bii 75 85 P 2R 2LV B A2 S NR LR R4 T X Ay A ST e A,
BB LA IR R b TR A TR AL BT R,
FUABERE . Pesl . ki AR &L, W o4
b PR T f A R [ R W AR T ER R AR S g
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