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Abstract: To establish the method based on marker peptide for determination of the skin ingredients of horse, ox, pig, camel and deer in
asini corii colla foods by HPLC MS/MS. The extraction methods and enzymolysis conditions of the samples were investigated, and the
separation effects of different chromatographic conditions on the components of various skin sources were compared. The mobile phase elution
system was optimized. The samples were hydrolyzed by trypsin at 37 ‘C. The separation was performed with the gradient elution using the
mobile phase consisting of 0.1% formic acid water solution and 0.1% formic acid acetonitrile solution at a flow rate of 0.3 mL/min. The column
temperature was set at 40 ‘C and a sample size of 2 pL. Marker peptides were determined in the modes of electrospray positive ionization
(ESI+) and multiple reaction monitoring (MRM) with matrix matching scaling quantification. Horse and deer marker peptide showed good
linear relationships within the range of 5~500 ng/mL, others showed good linear relationships within the range of 10~500 ng/mL. The limit of
detection was 0.082~1.1 mg/kg. The spike recoveries (n=6) of dimethyl sulfate were 86.8%~103.5%. Marker peptides of horse and ox were
detected in 29 samples. The method is specific, sensitive, simple, rapid and accurate, and can be used for the the determination ofthe skin
ingredients of horse, ox, pig, camel and deer in asini corii colla pastry and asini corii colla drinks.

Key words: asini corii colla pastry; asini corii colla drinks; marker peptide; high performance liquid chromatography and quadrupole
tandem mass spectrometry (HPLC-MS/MS)
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1.1 2537
111 E2BERE

AB SCIEX Triple Quad 6500+ = RRAH i - =
EIURAT RSB, EE AB AF]); CP225D H-FK
F, EEBEERIIAA; WG, KEMEISLR
IXZEA TR AT KQ-300GDV AUEREEA, Bl
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N (B4, 22 Fisher AH]; IR REEZ0),
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RO obra), RiETRPER AR AR R
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ai)y, EZER: LETK.

FrAEY . BT R X R 25464 . SR SEAK A
(C3iHsqN Oy, TR [ & i 2 sk e it B, 48
JE>90.0%; FURHFIERK (C3yHssN3013) FEIREFAE AL
(C3qHsgN O ) BRIEJREFERL (CoiHosN17005)
JEHFFIERE (CoHosN 170050, HH g il A= 4 FR A ]
FHG AE>90.0%.

Fedn: AE KBRS IE 19 #tik, AFETTHK
BPR Rt CROLAERTIE . BiTfie R BTfeE ) 3% 10
LIk

12 PNBFETIELH

i 2R ARy Waters BEH C18 il (2.1
mmx100 mm, 2.5 pm), FBNAH A 24 0.1% KR,
WBNAE B N 0.1% R LG H BEEELERET: 0~1.5
min, 5% B; 1.5~6 min, 5% B~50% B; 6~6.1 min,
50% B~70% B; 6.1~8 min, 70% B; 8~8.1 min, 70%
B~5%B; 8.1~12 min, 5% B. £ 0.3 mL/min, A5
40 °C, HFEE 2 L.

Pk S B HEBISE R (ESD; 34
B IR 2 BN e R 1 5 i
550 °C; B FALHE: 5500 V; A 35 FALA:
505 FHBHINAR: 55; ANIOHLE: 10V; AlffE=H O
HE: 19V <. 9; HALBUESHILE 1.

1 S EMNRIERESFER
Table 1 lon information of five marker peptides acquired by

f=jul

f=jul

mass spectrometry
, FE5F FHF HL Eb4E
AFAEI M) (M)  WEN @EeV
N 377.3% 50 16
LREMK A 386.4
3223 50 15
668.4%* 50 10
RAFAERK 4279
329.2 50 10
657.3* 45 23
HORAEIERL  406.5
556.3 45 24
] 940.4%* 40 19
BITRAFIEAL 6115
282.2 40 16
) 875.6* 47 38
JRIRAFAEIR 733.0
962.6 47 37

E: *HEEBT.
1.3 V5 B 4

MR BRI S s &, /KIS IR R ]
10 mg/mL VAR, % HLRAT

R A NEATR . DU ARRE =, PR A R
FERGREH AR 1 mg/mL HVAR, IR FEURC.
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Ig R AE AR IR EE 9 104 204 50+ 100+ 200+ 500 ng/mL.
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OV R, RS IINFREI 10 mL, P47 RS2 &= H 1 mL,
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P HU R YRR AL MR AR AE it 42 AR I e 20
BHATEEE, T LC-MS/MS & &=I5E .

1.5 #AEA

P A B 2 T A VBRI fl 3 VR 1o R BBk Ak
AT, AR AR AR ALAR, AR DA
PR ARE ARV R HIAR e AR 2R, I iHoake i
TR 5 A BRI oy 5

2 ZR5iMe

21 FRK

2.1.1 4FIERKEGZ I
B e 2 B A R TR R, R R AR A 3
Bl T MR E AR, S REE A SRR 80%~85%.
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PE . — ARRUTIE S A THREL. CPAT 3 49): RH
30% = A LIRYTEER A (HEFRBEGAFE ISR 4.00 mL,
BN 4.00 mL 1] 30% =S LRIEW, ARG,
4 CH##E 20 min, LA 8000 r/min B5.0» 5 min, F+_EiF,
H 2 mL ARESERDTE, e Smin, FFEREHER:
PG —IR, BUTE, ST EEXE 10 min #E1
VB, ISR, 1Al BB oI AR R TS Al I A B
215 mL, fSEBWER, 5 — M IEHCTAT 3 i
1.3 T N B0 B AT RGN 52 o 43 S HE R R B
VEVBURIRE SV & 1.00 mL, 428 FRAERIZE TAEVA TR
fE PRI A TR, ERE T T T SRS IR BRI R & &
iR BRIRIATR S, 4 . REE. R RK
(P88 58 5300 975, 846, 911. 703 mg/kg,
BESIE N 947, 1523, 1520, 1518, 1237 mg/kg,
FEPA R TIE B 0V [DSCR B AR TR b A TR AR R
W, R R, S, PTARE A IR UL R
B BS Rk

BT R AR it VR s BE O Gr,  JE i
A IS & DN &2 IR S B AR B IR, AT AT AL
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C18 J ot ta At o B BHAHAE LG f5 IR A AHAR 21 ) £ A%
BRI TE SO S i, 2 UCEHRE R R BRI [A] RSD
N, REATAERE, R A HUAHTER
TN RS S 1 (R FEAE B FE B O AR th IR R AR E
S TR AT S B TSR AR E P

24 Fril ke A

W5 8524 B FRARUE T (4.0 pg/mL) JEITIGEEh SR GR
10 uL/min) HEFE, @ — AR BIRES T,
R TR AR B R BT, AR AR
R R B T N, B SRAS S TS
e PR L SRR . F% R R oA s )
(GB/T 6041-2020) [1EER, SR ARET5 1% B
WA DEAT B e T, DML g TRLT.
TP FAHE R B TR T e, LX)
B RHE R E PR X, RIS B FH B BA 2 75 3T
FREEHIELE T

25 JRE AL S

B ER B IR R A A R K el o — ik
DI, R IR B = R (KR S 5T UK

B, RPN RN, PR KARRT R
RIFE A RIEEAKEEAARREZI, @it
X i tH AT AR A 5 14 i B A A RFAE R . 3RS
(B CR, DAARSEIS SRR S R R AR iR o
FERE BEUE R SR RAE R, IR 1.3 TR
BT 5 2% B R, %R 1.4 T T R 72
HATEER, el (EAMRIEEE 37 C)
A 10U, DA Ak B R ) s B XU T A %
ANFI RS (0.254 0.5+ 14 24 4. 5mg/mL, %111 100
pLD) WRIlE s R, 255K 2.

2.50E+07 |
200B4H07 sy T,
= 1.50E+07 TR 38645773
=1L -
= - LI 427.9/668.4
p iy
= LR ey TH I 406.5/6573
5.00E+06 - ~ BRI 61159404
0.00E+00 - L RTINS
0 2 4 6
VR £ / (mg/mL)

B2 EFERETEEAE THESRER
Fig.2 The results of samples at different enzyme dosages
HE 2 ATLUE Y, BEA R ARG N, B
R Ty, BRI AR . AR YRR AR SR A
TEBINARFE N 1 mg/mL FR 2R I RBVAR 100 puL.

26 FEmEEXRAITER

Bk B A R R BB I0EE RS, DA R Ik 0
Y HHPAFR, SRHERAT R IRE (ng/mL)
MEARKR, lbrdEiisk, S5 RRMDLIFTZER AL R
FEAEAKTE 5~500 ng/mL. 4 BZASHERR . 4% BORFAEAK
URIE B AEARTE 10~500 ng/mL ¥R EE 3 Bl N AHOS R %0 ¢
BIKT 0999, HA: R HERREME R R R IAF. K5
FERHE AR RS BORMRE, L 10 550 ELXT B2
TR FEHT B F S RIBT ok BT R i v 1 s SRR
iR 2.

R 2 BEHERRRZMTER. &5, BXFRREER

Table 2 Linearity ranges,regression equations, correlation coefficients (r) and LOQs for the marker peptides

BAER ZHEE (ng/ml) S AE Ja% Aghy o meke)
T IS AE TR 3
LR A 10~500 Y=123.87X+189.11 0.9995 0.82 0.082
- RAFIERR 5~500 Y=78.26X-95.50 0.9996 1.1 0.11
¥R AERR 5~500 Y=5.24X+15.23 0.9999 1.1 0.11
BRI RAFALAR 5~500 Y=487.43X+712.45  0.9991 1.1 0.11
JLIRAFAE K 10~500 Y=22.96X+61.52 0.9999 0.82 0.082
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27 m\XkRmiE

AHI FCSL B b A B FROR BRI Je %« B S 11 iR
BIRCESE, FEMAARA —E 2R, BIARRZS A
BT T EEE

B FRERE 2 (A R VAT BRSO AR 2 140 9 ek oo
WAE 1.0 g BT 50 mL REIELOEF, R IMAMRE
7 50 mL, #7540 #E 30 min, PA 8000 r/min 250> 10 min,
R R SRR 10 5 1E AR RRE D L
o

B Rt 2 AR J0T: Ap IARENBRT BT VR
SIGEHIARE 2.0 g, FEHFRE, HIET 15 mL BEE
OEF, FEFEIMAFBR 10 mL, #2725, BEE L
TEMRE 5 55 73 A E BT R A it 2% 1 B o VL o

PR 1.3 TUR /0 AIEC IR okt BT . Bl
TR, SRR bR e R — ks fE
(IBTFRRE . BT . BT B RE dh,  ANTRIZS R B I e
[PIRE S 45 RIS ARE R ZETE 1.96%~5.78%, 72 574K

No EBAETTE, DSERE SN 48— 1L 1 BTN R 24
M N AEE .

2.8 ®EHFAGEFREFN

KBS R F R R R S AT i, B2k
JRE XS IE GG R A e Ak, RN T VR
TXHEEFRN (ME) BEATPRAN . A5 72:005E (¥ 5
R ] 308 o g e 1 A A 1) 2% i B AT

JIK, A CARR] FRERT S 2454 D ik o A R SRR 73
R TR JRCHE RV % 1.3 00T 43 Sl e b et 2k
K LIS Ji 35 J5 35 Y ) ) oA b 0 Y VRO AT I A A
H, o RlEREE, PPAEERUEN, SREIR S A
B BRBEL A BRI A 0 20 B R RN 3 )
21.0%- 25.6%- 22.3%- 23.7%- 21.9%, 3IKT 20.0%,
VA — IR BTN, PRI AR T 3R I R R UL BT )
PrAEfh e TIE, BRORE BE R AHERRTE

2.9 B IRV AN AR E M

BT O R AE BRARHEVE T GRS 100
ng/mL) MEEME. 7RI T SIRE 15 C
T, JRCERHEN 0. 24 4. 64 8. 12h i, BEARIKER
TR AR L, 2% B FRAE IRV T AR ) RSD {35/
T 5.0%, ULEH & ARHER AR LT

2,10 [EYEFug % E

SRS AR FER IS BRIE R R
FEHR 1.3 TOT] PR 258 o VAR | % A% R FRCVET L, P-4 R A
R FRREA R R, 19 20828 17 e HR R IR R AE R
. I AR FTR SR i TR IT 5% 10%.
50% = MRFEAKTFRIZR IS, SPATIE 6 Ik, BN KT
SPAS IR S AR AR AE R 25 25 SR L3 30 2524 AR 1)
PNk %A 86.8%~103.5%, RSD fEHZ1/NT 10%,
REMEIH A2 SEBRRE Al 75 5K

< 3 MAREISE SEMRERELER (n=6)
Table 3 Recoveries and RSD of five marker peptides (n=6)

A IR B /(ng/g) Rl PR

MiFE/(ng/lg) ©IE/% RSD% MFE/(ng/g) =E/%  RSD/%

3.36 3.10 92.4 2.84 3.26 96.8 1.88

BIREK A 6.72 6.56 97.6 1.49 6.62 98.4 2.04
33.60 34.04 101.3 2.56 33.00 98.2 1.95

2.52 2.61 103.5 237 2.52 100.1 4.10

AR AE K 5.04 5.08 100.8 0.35 481 95.4 4.16
25.20 25.48 101.1 1.09 24.34 96.6 2.86

2.52 2.56 101.4 1.65 2.48 98.5 1.89

¥ RAFAERK 5.04 4.85 96.2 2.40 5.18 102.7 2.62
25.20 24.07 95.5 0.72 26.06 103.4 2.04

2.52 2.19 86.8 3.76 223 88.6 5.81

BB R AR AR IR 5.04 4.93 97.8 1.96 4.65 923 2.46
25.20 22.18 88.0 4.56 23.84 94.6 5.55

3.36 3.32 98.7 3.42 3.33 99.1 3.56

JERAFAERK 6.72 6.48 96.4 1.69 6.80 101.3 2.79
33.60 34.40 102.4 2.35 34.48 102.6 331
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211 SZEREEGR I

KA T BRI T A= Al LA K A3 &1 19
B RERE S 10 LB CELFERITE . Brf i I
MR BT ) FEART% 1.4 TR s, A
WRBEFBGIATINE , 4 HEBTRRE. 2 HHEBA SR A
TRy, BN 15.5~68.3 mg/kg: 4 HEBTRIEE .
1 HURT R B FE A H AR VR PR G2y, BTN 6.5~91.3
mg/kg.

3 Zig

ASCEESL | He TR IR 78 e OB il - HR BT
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