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[ Abstract] Objective To search for specific peptides which can distinguish between turtle-
shell gelatin and tortoise-shell gelatin, and to establish a detection method for turtle-shell gelatin mixed
in tortoise-shell gelatin. Methods Using trypsin to cleave samples of turtle-shell gelatin and tortoise-
shell gelatin, the peptide chromatogram of turtle-shell gelatin and tortoise-shell gelatin were determined
using ultra-high performance liquid chromatography triple quadrupole mass spectrometry (UPLC-
QQQ/MS). The peptide chromatogram were compared and analyzed to find out the molecular ions with
strong response in turtle-shell gelatin, but no response or very weak response in tortoise-shell gelatin,
and these molecular ions were detected by mass spectrometry multi-reaction monitoring technology,
and two specific peptides of turtle-shell gelatin were obtained through specificity verification, and they
were used as identification features of turtle-shell gelatin to determine the tortoise-shell gelatin sample.

Results Two new specific peptides of turtle-shell gelatin were detected in the samples of turtle-shell
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gelatin, but they were not detected in the samples of tortoise-shell gelatin, deer-antler gelatin, deer-hide gelatin, ass-

hide gelatin, pig-hide gelatin, cattle-hide gelatin, horse-hide gelatin, sheep-hide gelatin and camel-hide gelatin. The

detection limit of this method was for tortoise-shell gelatin samples containing 0.5% turtle-shell gelatin. Eleven

batches of tortoise-shell gelatin samples were tested, and turtle-shell specific peptides were detected in only one batch

of samples. Conclusion The established method has strong specificity and high sensitivity, and can be used for the

identification of turtle-shell gelatin and the detection of turtle-shell gelatin mixed in tortoise-shell gelatin.

[Keywords ] Tortoise-shell gelatin; Turtle-shell gelatin; Specific peptide of turtle-shell gelatin; Ultra-high

performance liquid chromatography triple quadrupole mass spectrometry
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Table 1. Sample information

FE R G Jits kg bR il B e s
GLY-GO1 211105 — W A
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Table 2. Gradient elution program of peptide mapping
determination and specificity verification

AffE] (min ) WA (%) WEhAHB (%)
0~25 98~80 2~20
25~40 80~50 20~50
40~41 50~2 50~98
41~45 2 98

45~46 2~98 08~2
46~60 98 2
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Table 3. Gradient elution program of sample determination

Fif[E] ( min ) WA (%) WEhHB (%)
0~12.5 98~80 2~20
12.5~20 80~50 20~50
20~21 50~2 50~98
21~22.5 2 98
22.5~23 2~98 98~2
23~30 98 2
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Table 4. MRM parameters

FEAERIA S FHERES BEEF (miz) FET (miz) HEFLHLE (V) fiFifEsRE (eV)
e BJJtzt-536(N) 536.1 143.0* 25 24
643.3 25 20
BJJtzt-655(N) 655.2 569.7" 30 22
727.2 30 30
fa GJJtzt—-631(S) 631.3 546.4° 30 20
921.4 30 25
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Figure 1. Total ion chromatogram (2—-40 min)
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Figure 3. MS spectrum (7.75-8.25 min, m/z 250—1 000)
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Table 5. Sample determination results

S i e %51 S5t H ekt B2 b HL B A A 5 R g ket R o
GLY-GO01 + 0.16 — ND
GLY-G02 + 0.94 — ND
GLY-G03 + 1.13 — ND
GLY-G04 + 1.15 — ND
GLY-G05 + 1.02 — ND

GLY-G06 + 0.33 — ND
GLY-G07 + 1.11 — ND
GLY-G08 + 0.96 — ND
GLY-G09 + 0.90 + 0.11/0.10
GLY-G10 + 0.85 — ND
GLY-G11 + 1.28 — ND

o X R 24 14 + 1.00 — ND

IR TR — ND + 1.00/1.00
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