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Abstract Objective: To develop a method for identification of donkey-hide gelatin. Methods: Species—
specific peptide GPTGEPGKPGDK of donkey skin was predicted by sequence comparison and was verified by
NanoL.C coupled with Orbitrap mass spectrometry. Samples were digested by trypsin. Ultra—high performance
liquid chromatography ( UPLC ) coupled with triple quadruple mass spectrometry ( QQQ MS ) was used to detect
the specific marker peptides in donkey—hide gelatins. Determination was carried out on an ACQUITY UPLC BEH
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Ci5(2.1 mmx 150 mm, 1. 7 pum ) column at temperature of 40 °C. The mobile phase was composed of 0. 1% formic
acid ( A ) and acetonitrile ( B ) with gradient elution ( 0-3 min, 96%A ; 3-8 min, 96%A — 92%A ; 8—10 min,
92%A — 50%A ; 10~12 min, 50%A ; 12-12. 1 min, 50%A — 96%A ; 12. 1-15 min, 96%A ) at a flow rate of 0.
3 mL* min"'". The electrospray ionization ( ESI ) source was performed in multiple reaction monitoring ( MRM )
mode with the transitions of m/z 380. 71 — 374. 82 and 493. 56. Results: The sequence of marker peptide was
GPTGEPGKPGDK. The marker peptide could be detected in all samples by this method. Conclusion: The

established method is specific, which is suitable for the identification of donkey—hide gelatin.

Keywords: identification of donkey—hide gelatin; marker peptide; collagen; gelatin medicine
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Tab.1 Information of sample
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(No.) ( manufacturer ) (ot No. )
1 A 1508045
2 A 1508046
3 A 1508039
4 B 160304
5 B 160303
6 C 15070222
7 D 150309
8 E 150039
9 F 201409002
10 G 20150307

Y14 5 (cleavage site)
% (donkey) RGEPGNIGFPGPKGPTGEPGKPGDEGHAGLAGARG
4 (horse) RGEPGNIGFPGPKGPSGEPGKPGDKGHAGLAGARG
4 (cattle) RGEPGNIGFPGPKGPSGDPGKAGEKGHAGLAGARG
% (sheep) RGEPGNIGFPGPKGPTGDPGKAGEKGHAGLAGPRG
¥ (pig) RGEPGNIGFPGPKGPTGDPGKNGEKGHAGLAGARG

1 BEZEH COLIo2 F5tbxd

Fig. 1 Sequence alignment of collagen I 02

22 ARSI KEFRERIEAH 0.10 ¢,
B 50 mL B, I 1% BRER S IR 40 mL,
(100 W, 40 kHz ) Zb B 30 min, #5558 4 I
1% MR RAR R RUE R B ZIE 32 0.22 wm BYBERR,
B 100 pl Z208M 2 200 WL S EREH Y, fin 2wl
B AR 11 RS VR (BB 301 B 4l g 2 1 B 3, i 1%
W PR S B S WS e, LB 1 w5 20 pg MU
W), ¥E5), 37 ClHERE#E 16 h, RIfSE,

2.3 YIFHRAHIE F Fusion—Orbitrap 155439 B % 4%
F R EASY-nLC 1000 44 TH& A (035 R G000 55 .
TEhAH A h 2% ZJER 0.1% W R KW, 73 A B
H% 98% LGN 0.1% HFR AR, VeI B 14 1 I
2, RN 1 pLe B SR A9 TR

hhiHE i

AR ORI T R 4 OF BB A BN THEO (3 o
ORI T T o
£2 MR REHERBER

Tab.2 Gradient elution program of nano liquid

chromatography
it A] Wi (flow rate )/ it A ( mobile phase )
(‘time ) /min (mL*min™) A% B/%
0 300 100 0
15 300 93 7
70 300 78 22
90 300 65 35
95 300 10 90
96 450 10 90
105 450 10 90

K 1 Fusion—Orbitrap (5 73 HF T 1% A%, &5+ 5 Ny
Nanospray Flex g0, DAIE A 7407, 1i %5
B 2.1 KV, B RSB ANEIRE R 275 °C, S-Lens
TREIRCR B E R 60%. — T R A Orbitrap 1E 4
J AT A, 23 BEFR A 60 000 (m/z 400 ), SR 4 i
4 350~1 650 Th; —Z5uiER I & ¥ BEE R Bt & 70 b
i, K H] Rapid Scan #ixCHA T4, FIH] Top 20 HidiE
MO AT BE B 2%, >R CID B TR e,
PEZREF NCE 5 BN 35%.

2.4 S SO R T A DU B AR R
FHME S RORA R 40, % FE A ACQUITY UPLC” BEH
Cs(2.1 mmx 100 mm, 1.7 pm ), %% 0.3 mL * min™',
B A 0.1% MR, B b 0.1% MR LM , i
TTRRBEGEIE , VR AR 7 UL 3, MRS 5 pl.
x3 BENEHEEIEHEXHEER
Tab.3 Gradient elution program of UPLC

it 8148 ( mobile phase )
HHA] ( time ) /min
Al% B/%

0 96 4

3 96 4

8 92 8

10 50 50

12 50 50

12.1 96 4

15 96 4




‘jPA 5 4y BT 2 ZE ChinJ Pharm Anal 2017,37(12)

+ 2275 -

K H Waters Quattro Premier XE = 5 PURL AT FT 1% 22
4, iS4 CESD), IEB BN i 2 e i i
I, 39 mvz 380,71 — 374.82, 493.56 AE KGN ES T4 .
2.5 PORRRIEARAG SRR SR AR VS VR A A5 O vk
il 5 BT J5 X6} HR 24 44 V9, TE A EASY-nLC 1000 4 T
WA €8 3% —Fusion—Orbitrap 155 73 H¥ 3% 56 A AT
G0, LA AR B S AR 1 4 A SR A e T e T i
J& B9 Z K i {5 B SEQUEST #F it 47 80 38 2 48

A

NL:1.13E6 m/z=570.2880-570.2890 MA cjiaoduigho
RT:0. 00-105. 00

100+
90 2
PRI AL
5 80 YRR
S 70 (marke peptide in
2 donkey hidy gelatin
5 60+
2 reference drug
50
2 0]
+
= 30
&
20
10 H
0,
0 20 40 60 80 100
t/min
C
NL:6.52E6 m/z=570. 2880-570.2890 MS +zRT: 0.00-104.99
100+
90+ & Y B RFAE K
801 (synthetic marker
3 peptide)
S 70
=1
5 60
=
50
[
.2 404
pey
= 30
]
20
10
0 T T T T T
0 20 40 60 80 100
t/min

A FFE BRI 4 0 U 535 (EIC), ik an A
2-A B 7N, WSS T U R AR IR GPTGEPGKPGDK
WIFFAE . N T HE— S HIEY B RP e IR, 2246 i i
IS E) G T RAEAR, TR 1) 22 G T v 4 o
R, HAe B B - (o ik e S RE o b A C i U Y O
Rt —2 (8 2-C. D ) 5 i E—3, 9k
FROERR — 20 B i 15 B &8 5 e — 3, WL 3,
i —2P BIE P R RRIE AR

B

ejiaoduizhao#6106 RT 19.28 AV:1 NL9. 10E3
T: ITMStc¢ NSI rd Full ms2 570.7437@cid35. 00

100- 698. 4174
907 56. 5178
8 80
g 101
g 60,
=
50
[
= 401
e 416, 2774 986. 4934
[}
= 20 884. 4788
10+ 349, 3728 ‘L Ll J
[ PN | BTN it e llsub,  f151103. 8220
200 400 600 800 1000
D m/z

tzt#6502 RT 17.26 AV 1 ML 5.71E4
T: ITMS+c NSI rd Full ms2 570.2885@cid35.00

100- 698. 4098

90+
80
70
60+
50
40+
30
20+

104 349. 3375 |
0 T | Jl.l‘l

200 400

561. 4723

416. 2572

uul.l

600
m/z

Relative Abundance

884. 4344
993. 4451
s [L, 1052. 6163
800

1000

A B. Bl et BEZGRA H (1 7 B2 45 4F K ( marker peptide in donkey hide gelatin reference drug ) C. D. & A9 K FFAERK ( synthetic marker peptide )

B2 I RFHERIRENE Fim @i R E

Fig. 2 The extracted ion chromatogram and MS/MS spectra of marker peptide
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Fig. 3 Identification of marker peptide fragment ion
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Fig. 5 MRM chromatograms of marker peptide in sample
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