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Abstract: In recent years, due to the shortage of donkey skin resources, the price of Asini

Corii Colla has seen a rapid increase. Consequently, fake gelatin prepared from horse, mules,
pig, and cow skin has appeared in the market, resulting in unreliable quality of Asini Corii Col-
la. Therefore, there is an urgent need to develop an efficient and accurate method for improving
the quality of Asini Corii Colla. Ultra-high performance liquid chromatography-tandem mass
spectrometry ( UHPLC-MS/MS) was used to determine the donkey skin components in Asini
Corii Colla. Accordingly, 0. 1 g of the evenly mixed sample was weighed and placed in a 50 mL
volumetric flask; then, 1% ammonium bicarbonate solution was added to dissolve the sample,
and the solution was diluted to the scale. Precisely 1. 00 mL of the solution was extracted into a
5 mL volumetric flask, followed by the addition of 1.0 mL trypsin solution and 100 wL mixed
internal standard working solution. This mixture was diluted to the scale using 1% ammonium
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bicarbonate solution, shaken, and placed in an incubator for 16 h to induce enzymolysis at a
constant temperature of 37 C. The mixture was subsequently removed from the incubator,
cooled to ambient temperature, filtered through a 0. 22 pm membrane, and analyzed by LC-MS.
Separation was performed on an UPLC system with a BEH C18 column (100 mmXx2. 1 mm, 2.5
pm) under gradient elution using acetonitrile containing 0. 1% (v/v) formic acid (B) and
water containing 0. 1% (v/v) formic acid ( A) as the mobile phases at a flow rate of 0.3
mL/min. The column temperature was 30 C, and the sample size was 2 pL. The gradient elu-
tion conditions are: 0—1 min, 10% B; 1-5 min, 10% B-30% B; 5-5. 1 min, 30% B-70%B; 5. 1-7
min, 70%B; 7-7.1 min, 70% B-10% B; 7. 1-10 min, 10% B. The marker peptides were deter-
mined in positive electrospray ionization ( ESI*) and multiple reaction monitoring ( MRM )
modes using the isotopic internal standard method. The optimized enzymolysis conditions were
as follows: enzymolysis temperature, 37 C; enzymolysis time, 16 h; and amount of enzyme, 1
mL. The two marker peptides showed good linearities in the range of 50 to 1 250 mg/L; the cor-
relation coefficients (7) were greater than 0.996, and the limits of quantitation (S/N=10)
were 20 mg/kg. At spiked levels of 300 mg/kg, 600 mg/kg, and 900 mg/kg, the average recov-
ery ratios of the two marker peptides were 103. 2% to 108. 3%, while the relative standard devi-
ations (RSDs) of 1. 0% —3. 0%. This method was favorable for testing actual samples. Asini Corii
Colla from 29 production companies was detected by this method, and the sum contents of the
two marker peptides was different because the production process and raw materials were dif-
ferent. The sum contents of the samples were 0.096% to 0. 180% with an average of 0. 151%.
The developed method is simple, reliable, and reproducible, and it is suitable for detecting the
donkey hide components Asini Corii Colla.

Key words: ultra-high performance liquid chromatography-tandem mass spectrometry
(UHPLC-MS/MS) ; marker peptide; Asini Corii Colla; collagen
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mL 25 B 19 i I S0 B v VRO B 22 2 B2 T
il BT R A 10 mg/ LR A AR TR, I
BN

P v T8 A A YA T 1 < o3 o A RS BB
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Table 1 Ion information of Al and A2 marker peptides
acquired by mass spectrometry

Marker  !g/ Parent ion” Product ion  Cone Collision

peptide  min (m/z) (m/z) voltage/V energy/eV

Al 3.23 469.40 712.37" 50 16
783.45 50 15

AI-BN2 323 470.40 712.40 50 24

A2 3.21 618.50 779.40 " 52 24
850.40 52 20

A2-BN2  3.21 619.50 779.40 52 30

# Doubly charged ion; * quantitative ion.
2 HRER
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RIEY IR Z IR AL A2 (RN, ALK oA T 7F
AN[A] €5, 3% 4% BEH Shiled RP C18 ( 100 mm x 2. 1
mm, 1.7 pm)  XBridge BEH C18 ( 100 mm x 2. 1
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Fig.1 MRM chromatograms of two marker peptides and their isotope interal standards
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SN2 b o 2 e SR H 3 R AN ST
o o H RN AT VAR 45 5 WoR IR £k AL T
TR Z2 K A2 1 24 6 356 5T 350 43l o2 37. 5% . 39. 2%,
Wt IH JE T A0 5, T L T PR B PR AR L N, A
PR AR R PIBR 20 B 3 B, 1 R R T
B IR ER L (AR |, PR ITAR L BT R0 43 7]

K 4.9% 5. 2% , S RSN BH B AI , 2 B 4l b
T M 2k AR AT DR T 45 SR R MERPE
2.6 tREHZ LEEERESR

HURGIARAETS WA e b 3A €03 45 1 I 75 0
TR, LA bR 4 1 BR 55 R 7 PR 06 T R B A R
GAARFR Y, 0 BRSO R AL bR X, 2l b o
2 HEELWITE 50~ 1250 wg/L {EEN , LR R R
(L 2) , WE Y 29 HERESL R IRZ K AL I
TN 216~414 pg/L, P IR Z K A2 B9 &8 293 ~
357 wg/L, Bl sk A v B 35 78 b o ith 2 e 1k Y
W o BARER RO P RE , LA 10 A543 M58 L i) e o3 X6
JoF ) JB e v B R SRR, Y9 10 pg/L, Hr G B T
gl 20 mg/kg( WK 2) .
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Table 2 Linear ranges, regression equations, correlation
coefficients (r) and LOQs for the marker pep-

tides
Mar1.<er Regression equation Low
peptide (mg/kg)
Al Y=4.274x10°X+1.259x10>  0.9995 20
A2 Y=4.960x10°X+1.013 0.9990 20

Linear range. 50-1250 wg/L. Y. peak area ratio of quantifi-
cation and isotope internal standard, X: mass concentration,
ng/L.

27 BEMHR

FFSE IR LR Al A2 VTR IR E M AR ik
ZE TR LK A1 A2 FRIEREEIA TR AR E TAER
TR BT fis 2 Wl = B TR ZZ K AL A2 BIRRE T
SIS LR T AR ERE A A AR -20 C FE 1.3.7,
10,15 33 Ryfa e Pk, 45 R R UIE 10 REFk EE
TEUR R R, DRI T R v G 2 R e FH s 1] 5 -]
HETER M 0,1.3.5.7.9.11,14,16,18 .20,
22 24 h PYPRAE AR M (1 000 png/L) K Bl Jie 2 i
it S A SR VA R P E b I BE A e T AR AR AR O, 2
FKTERH RN 24 h N, PR Z K A1 A2 7EbRIE
VW W TR RSD B 430 R 3.2% .5. 9% , FEFE
rn VA T TR RSD B 4351 R 6. 8% 9. 1%, Fat
FEVE RS,
2.8 [E=R

ATy I R S IS R 3 R K
YR Z K AL A2 FRUEE TR, B KFEHETT 6 IR
SEATIRES TR IR AR LR 3, R K
Al A2 1Y A L R 103. 2% ~ 108. 3% , 45 W J&
IR T 5 5 5 0 A X B v I 22 (RSD) i 1. 0%
~3. 0%, 5¢ A REE I 2 2 BRAE i PRI 75 2K
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3 3NKETHMIREKZER RSD (n=6)
Table 3 Recoveries and RSDs at three spiked levels (n=6)

Compound Spiked/ ( mg/kg) Recovery/% RSD/%
Al 300 105.3 1.0
600 108.3 3.0
900 103.2 2.1
A2 300 106.9 1.9
600 107.0 1.9
900 106.4 2.0

29 ELEREFEMINE

R AR T3 XA [ A 7 il D R i B B e A
HEATINAE AR BRI AN R] T 253 29 $it ik By v
PIRZ IR AL A2 B2 AL, AR EEA T
2 JRRHEAN ] B AR B £ S BT IR 2 K AL
A2 & Z S, & 1R 0. 096% ~ 0. 180%,
SEE A 0. 151%, Hop 1 L P IR Z BE AL,
A2 T HEZHVNT 0. 10% 5 A 6 7 A8 i By i 3
BE R AR 2 56 2 ST 0 A B O ik G O
U5 5 J IR

3 #ig

AR ICHE ST T UHPLC-MS/MS 5 Bif Jiig v 7 piz
VLY S W i, %5 88 T g FH = | ik st [ 3F
AT T JE RN VA, SRR R bRk i, it
BRI R, R I 5 SR R B R 7= Al iy 7= i
TR 22 R i 22 AR, R 3B 4 A 7 Al 75 i ik T
AT . AT AR S5 R AT 5 E
PR, ] B R B R R R A3 A
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