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Abstract: In order to study the source of typical gelatin in different types of Ejiao products, nine common Ejiao products on
the market including three kinds of Ejiao cake, Ejiao oral liquid and Ejiao granule, were selected as the research objects.
Moreover, 1% bovine gelatin and porcine gelatin were added in Ejiao products, respectively. High-performance liquid
chromatography-mass spectrometry (HPLC-MS/MS) was used to identify the characteristic peptides of typical gelatin
including donkey gelatin, bovine gelatin, and porcine gelatin. The results showed that different characteristic peptides of
typical gelatin were detected in nine kinds of Ejiao products. Through further analysis, it was found that the common
characteristic peptides of donkey gelatin, bovine gelatin, and porcine gelatin shared by these 9 Ejiao products were 25, 3,
and 14, respectively, where the unmodified characteristic peptides were 7, 2, and 3 in turn. Among them, 22, 2, and 5
common characteristic peptides were derived from the a, chain, respectively. Meanwhile, 3, 1, and 9 common characteristic
peptides were derived from the a, chain, respectively. These common characteristic peptides could be used as the basis for

the identification of gelatin sources in complex systems by HPLC-MS/MS, and give guiding significance in gelatin
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identification for different Ejiao products.
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Table 1 Characteristic peptides in nine Ejiao products
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Table 2 Common characteristic peptides of donkey gelatin
pep Yy &
o X5 o
T4 m/z . -
SEIME BLINANIE] R2E(107°)
a,:*GLTGS PGSPGPDGK*' 621.8061*" 1241.5888 1241.5976 7.09
0,"*GLTGS PGS'PGPDGK™' 629.7993* 1257.5837 1257.5840 0.22
o,*GQAGVMGF PGPK** 581.2898%" 1160.5648 1160.5650 0.15
;" *GQAGV'MGF PGPK** 589.2870%" 1176.5598 1176.5594 -0.30
a,:"'GL'PGVAGSLGE PGPLGIAGP PGAR™ 1073.0698* 2144.1226 2144.1250 1.13
2
a,:""""GFSGLQGPPG P'PGS PGEQGPSGASGPAGPR ' 902.4238>" 2704.2478 2704.2495 0.64
1
0,*GV'PGP'PGAVGPAGK"" 596.8194% 1191.6248 1191.6242 -0.50
0, GVPGPPGAVGPAGK"" 580.8251%" 1159.6350 1159.6356 0.55
a,”*GVPGP'PGAVGPAGK®" 588.8224*" 1175.6299 1175.6302 0.28
0,:"’"DGEAGAQGPPGPAGPAGER®’ 845.8914% 1689.7707 1689.7682 ~1.45
0,:""DGEAGAQGP'PGPAGPAGER®’ 853.8893% 1705.7656 1705.7640 -0.92
0,”*GFSGLDGA'’KGDAGPAGPK** 809.3987% 1616.7794 1616.7828 2.08
0,**GSAGP'PGATGF PGAAGR™' 730.3497% 1458.6852 1458.6848 -0.25
,:**GPSGPQGPSGP"PGPK™ 666.82992" 1331.6470 1331.6452 -1.34
,:**GPSGPQG PSGP 'PGPK*’ 674.82912" 1347.6419 1347.6436 1.26
a,:""“GEAGPAGPAGPIGPVGAR'™® 765.9035% 1529.7950 1529.7924 -1.71
0,:** GFPGADGVAGPK** 536.7750% 1071.5349 1071.5354 0.47
0,:*’GF'PGADGVAGPK™" 544.7723% 1087.5298 1087.5300 0.17
,:"°GF'PGL'PGPSGE PGK’® 672.8250>" 1343.6358 1343.6354 -0.26
a,:""GF'PGL'PGPSGEPGK’®® 664.8276% 1327.6408 1327.6406 —-0.17
0,"*GFSGLDGAK""* 851.4263" 850.4185 850.4190 0.64
0, AGETGASGP PGFAGEK** 724.8362*" 1447.6579 1447.6578 -0.08
a,:""*SGDRGEAGPAGPAGPIGPVGAR!* 649.3315%" 1944.9766 1944.9726 —2.04
1
0,:'"*GPAGPTGPVGK ' 469.2590% 936.5029 936.5034 0.56
a:"*GAAGL'PGPK™! 392.2215% 782.4286 782.4284 -0.29
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Fig.1 Non-modified common characteristic peptides of donkey-hide gelatin by tandem mass spectrome
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/NF 0.1 Da, HAEREW0E T R 1 Z2 BRI R 25 21 7
Wi 2 pEFRUE (Mascot Score =40) ., U FEC“2.17FF
iR, Z&ik HPLC-MS/MS BYAGIN, F AL IEORE . ZR BTk
AEUEBATIRORE . TR BERT ORE . P BRI LA . BRT =T 5%
ILATOT | BRI LR | BRT S 1T IRV AT 25 75
H R A5 T B Re 3 R 43 5348 21, 121, 35, 23, 41,
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AR TEZ AR, Horp 2 Sk AT o, 85, 1 KA
T o, . X 3 S IR—GUTIEIENY error {HIAMIL T
3x10 ¢, HHPHIRUEAIE ] i e il T 25
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PVGAR'"®, kBt '"°GETGPAGPAGPIGPVGAR'
(m/z N 520.9425%") | *°GP*PGESGAAGPTGPIGS
R%( m/z 2y 527.5933%*") F1 '"°SGDRGETGPAGP
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A [ A e 31— B 15T A PR 1 22 B AT I BRI 8 1 5T
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S RERE HPLC-MS/MS AR sk
2.4 [IRRHIGAPIEEAR AV B FHEME 2K
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Table 3 Common characteristic peptides of bovine gelatin
. o AHX 43 F B
FEE HSE wR2(10°°)
,:**SGDRGETGPAGPAGPIGPVGAR'™ 988.5030%" 1974.9871 1974.9914 2.16
a,GP"PGESGAAGPTGPIGSR®” 527.5933% 1579.7590 1579.7580 -0.66
a,;:'"*GETGPAGPAGPIGPVGAR'™ 520.9425% 1559.8056 1559.8056 0.01
4 BRI R Z K
Table 4 Common characteristic peptides of porcine gelatin
AR 537 i i
S e S A B (10°)

a,°°G’ PPGP"MGPPGLAGP PGESGR** 916.9335% 1831.8523 1831.8524 0.05
0, TGETGASGP'PGFAGEK** 739.8411% 1477.6685 1477.6676 -0.60
a,’GE'PGPAGSVGPAGAVGPR™® 774.8920%" 1547.7692 1547.7694 0.12
a,:'"*SGDRGETGPAGPAGPVGPVGAR " 981.4937*" 1960.9715 1960.9728 0.66
0, GP"PGESGAAGPAGPIGSR*” 775.8815%" 1549.7485 1549.7484 -0.05
,:*'GEPG'PTGVQGP PGPAGEEGKR""! 1003.4872%" 2004.9501 2004.9598 4.84
0" *GI'PGEFGL'PGPAGPR™™ 485.2526™" 1452.7361 1452.7359 —0.15
a,:""?GETGPAGPAGPVGPVGAR '™ 516.2712% 1545.7900 1545.7917 1.13
0, VGAPGPAGAR™ 426.7376™ 851.4613 851.4606 —0.86
2, VGA'PGPAGAR™* 434.7350% 867.4562 867.4554 -0.97

0, GI'PGPAGAAGATGAR™ 413.8864°" 1238.6367 1238.6373 0.46
0,:""GE'PGPAGL'PGP'PGER*” 718.3445% 1434.6739 1434.6744 0.34
0,:*'GF' PGS PGNVGPAGK " 637.3141% 1272.6099 1272.6136 293
0, **GL'PGADGR*"” 379.6929" 757.3719 757.3712 —0.86
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