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Evaluation of the feeding amount of Asini Corii Colla in Ejiao Yishou oral
liquid by high performance liquid chromatography-tandem mass
spectrometry
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ABSTRACT: Objective To establish a method for qualitative and quantitative determination of Asini Corii Colla in
Ejiao Yishou oral liquid by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).
Methods The Ejiao Yishou oral liquid sample was digested with trypsin prior to HPLC-MS/MS analysis. A ZORBAX

Eclipse Plus Cg column (3.0 mmx150 mm, 1.8 um) was adopted, using 0.1% formic acid aqueous solution-acetonitrile
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as mobile phase for gradient elution. Under the electrospray ionization mode, multi-reaction monitoring was carried out

and the specific identification of Asini Corii Colla and the determination of the content of characteristic peptides of Asini

Corii Colla were conducted. Results The polypeptides derived from Asini Corii Colla exhibited good linearity

relationships, with all correlation coefficients above 0.999. The relative standard deviations for instrumental precision,

sample stability and method repeatability were all less than 4.0%, and the spiked recoveries at 3 concentration levels

ranged from 88.30% to 100.22%. Asini Corii Colla was detected in all 126 batches of samples, while 91.3% of the

samples had total content of the donkey-derived peptide A; and peptide A, below the proposed limit. Conclusion The

established method is accurate, reliable and highly specific, and can be used for the quality control of Asini Corii Colla

in the Ejiao Yishou oral liquid.

KEY WORDS: Ejiao Yishou oral liquid; high performance liquid chromatography-tandem mass spectrometry; Asini

Corii Colla; characteristic peptides
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Extracted ion current chromatogram for Asini Corii Colla identification
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Fig.2 Extracted ion current chromatogram of characteristic polypeptides content in Asini Corii Colla
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Fig.2 Extracted ion current chromatogram of characteristic polypeptides content in Asini Corii Colla
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100 ng/mL) 5 pL, FELLHAE 6 Ik, 1dsRIETH, 4503 IH
ZIK A FIRZ K A, BB T XTI RSD R 0.7% .
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Table 2 Results of the stability test (N=6)
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il /h - 1% 51/%
0 1022798
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48 872795
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Table 3 Results of recovery rates test (N=6)

latey] TR /ug AR/ pg SR A5 S SRR % RSDs/% 95% A X []/%
14.68 20.92 35.63 100.22 47 2.92~11.48
IR IR A 29.36 20.92 48.29 93.23 5.8 3.61~14.20
44.05 20.92 63.90 97.57 2.1 1.31~5.15
14.94 21.66 34.86 88.30 7.0 4.37~17.17
PIHZ IR A, 29.88 21.66 47.76 87.30 7.5 4.67~18.35
44.82 21.66 63.41 93.10 3.8 2.40~9.44

23 BEEMBREHER

2% (hEZ L) (2025 4FRR)BTBEI T FRHIE 2 IR 1
ME Tk, MR 1| mg/mL, IMAMKFN 1 mL, [
FEITE R 12 ho T BT 25 73 11 ARV AL 7 v vl RE A7 AE o Ath
S AP A B, R WP AR A 5 ok Tt ) ARl A T T
BHE

(i1 2 PR R BE (37 °C) N FH 2 Ohn R 2R U 1 mL,
AR B MR Tl 1 mg/mL), 25 2R s 1R) % 5 45
VRN, ST AFIEGAERSTEI0, 4. 8. 12, 16, 24, 36,
48 =P HRZAR A, PIREZRK A, G, R
BRI, PURZRR AL PPIEZIK A, WEEREHTT
L, UEEHERRGE 12 h LUR, SRBTRE, IR
RN F ot as, HIEAWF T R B AR AT R 12 he

6] 22 WAL (37 °C)FIBRARE A1(12 h), HELHFH &
Xof D R 5 TR R R o LA T A [ i FH 2 (B 8, 1 o VR
1 mg/mL)P= AR IR Z K A, B IRZ AR A, RET A, K
HRAENERK, PHEZK A PEEZK A, W5 BB
T, MEEHE 1 mL, &RE TR, SRR BT
St BINAPF R EFRAES | mL.
24 THRAMER

$i FRBE T, RN i B 5 SO 3 - =
T DU AT 4SO (8 A X6 BT 25 75 VIR (LB 7= &K B,
Ht45 2409006) 73 HIEA TN E, GERPIEEZIR A, PIEZ K
Ap TER RN ETERE Y 73 18 RAT, ki I R AT
25 ERBNER

SR B TS 22 50 8 0 9 A 22 BT 2000 (matrix  effect,
ME). I IRZIK A, PIRZRE A, X RS &85 B
1% A B AL SR B (] 1% IR S A i TR
e 250 A, ANUSIINBREE (1 18 ) R . ME=JE 5T DT Fe AR iy
VR W TET R A /W R bR U U U TET R < 100% ol H

ME>100%2% 3k 5 JBT 15 5 300, ME<100%2% 30y 28 i
TN, ME 7E 85%~115%Z [\ ME ABL & . 3P 2 ik
A, ) MEs 7E 86.2%~106.2%2 i, JIEZIK A, ) MEs 7£
85.7%~92.2%Z [, W] LLZE& ME X Forill 45 5 1) 7 .
2.6 PRE#E

BT B Y 8 HEUR PR 244, $% MRB I 25 77 1 IR A T
Kol 0 25 R #5 75 11 IR IBRR iR 0 RE A o B Rk
) BT 8 245 4 B s o SRR S VA T, FCRE 1.4.2 IR ikl
U RIS WU T, TS 8 LR RS 254 ZE B it
5 IR P A R RN 89.8%, WK 4. WL (EXK
BRI TAETFNE ) rh2hbm b 24 s o il 500 2 £ PR BE Y
FEBLR (R A2 I F— 2R AE 70%LL 1) (2
H) 2025 4L —FRFTE HLAE K 43 AR 15.0%, FRIEZ K
MR GE: %THEATT, STRRIEZ KA IR Z K A, AP IR
LIk Ay BRI ATEDT 0.15%. B 35 4 D IR AL J7 h
BB AR B0RE, Ab 7 5 EE R 31,75 g/1000 mL. 54 %
R, DL EZGIL ) 2025 AR B BARRAE 22 K BT R 24
MR 22 R 00 B (0.15%) A TAE T WL E f70% 5%
PR, U PR 25 7 1 BRI BT RS A A 22 B 5 i P
B ARG LIFEZIK A P IEZIE Ay 1Y
Baih, A5F 28 pgo
2.7 ER#EFRBENS 9

PUFTER N7 B 5 6 126 HEUR BT 25 75 1 ARtk A 5
FE, GERITAHER IR TR, 115 bk R TRE, A
AN 91.3%, MELERILE 5. A (st i 5 [ 2
5 ] Jg o} B 2456 0,33 O B B ] — B0y i ig, 2 BRBT A
i 77 TR AP A B T 8 2 00D FEAG 30 10k S b N S
WR[17-20] [ B BEAT T 28 e (- B2 U8 . 3G R R . S R DA
2, BRRH, (AZERAE 2 IR0 & s E o R AN G %
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Table 4 Results of content determination and transfer rate of donkey-derived polypeptides in commercially available Asini Corii Colla
and standard formulation sample

. PIRZ K A PiEZ K A
L p— TR A _ _ — :
o = WIEZERE  ARERIRIRER R CFHIREEB BT Ji 245 FRAERIRIRES AR FHIRE
/(ug/g) /(ug/mL) 1% /% /(ug/g) /(ug/mL) 1% F/%
1 19.839 82.83 22.011 87.83
2 19.134 79.33 24.499 97.76
24100201 754.35 789.29
3 20.135 84.07 23.858 95.20
4 20.445 85.36 23.086 92.12
5 20.269 84.63 23515 93.83
6 19.712 79.21 23.433 93.95
7 20.138 80.92 24.095 96.60
22030004  783.80 785.57
8 19.784 79.50 22.190 88.97
9 19.777 79.47 23.854 95.64
10 20.061 80.61 24.027 96.33
11 20.280 83.49 25.136 94.72
12 19.690 81.06 24.043 90.60
— 2303022 765.07 835.80
13 20.328 83.69 85.6 24.164 91.06 94.0
14 19.568 80.56 24.436 92.08
15 18.707 90.65 22.092 96.59
16 17.286 93.74 20.726 89.49
17 20240329  580.82 16.910 91.70 729.46 21.916 94.63
18 17.302 93.82 20.855 90.05
19 16.982 92.09 22.846 98.64
20 17.604 95.46 22.390 96.67
21 20240403 649.97 17.969 87.07 720.38 22.691 99.21
22 18.716 90.69 22.168 96.92
23 241104 622.14 17.653 89.37 751.06 22.191 93.06
24 22030117 625.31 17.720 81.43 653.48 21.771 92.52
25 23K010 758.71 21.709 90.12 741.14 22.714 96.53

x5 MEHZEFEORBUEER

Table 5 Determination results of Ejiao Yishou oral liquid

AT Sk o e 45 5301 2% o i 2 iF 22 ik
N4 R /(ng/mL)
A 24 o 17.25~23.04
B 11 o i 28.35~44.72
C 18 Tt 17.75~23.92
D 37 K th 7.06~14.88
E 36 o 15.54~23.94

ARG AR o S R R AR U, TR 3 45 R s sl
T 5 45 531 e T ARUR 22 80K, 15 B AR [ i b el P T J 24567
WEFBR, Bk AL C. D E A7 MR 5 7 F ik
T HP B J M e TR RR AR T ARAIOK P, $RIX 4 24 Al
FEAELL S ST I B0 sl BORHEE AN AL A KU . i ] 4 AT L
Al AL CL DL E A B R £ A 1 IR P BT AR

ZMRERLT 28 pg/mL, Ho Az = Al D A AR, T RHE
ZIK SR TBRIE 50% (14 pg/mL). B Al A #ds 21ii B
T IAN 4 5, BHER 2k RAF. D Al
— i3, @ DAl b A R E RS R A

[ st SR P 3L DR 26 22 0BT HeAS 5 R Ak (A~E) IR
RIRZAR A PURZIK A, S, SR BRI R R R
AW G478 X [Fa.130=266.9, P<0.0001]. % Tukey
HSD F 5 £ 8 (0=0.05): B il & B3 THUb 4 %
(¥4 P<0.001), D Al 3% i AR T HAD 4 ZE(35 P<0.001); A
S E R EEST EMI(P=0.012), S5 Cil LR EE
5:(P=0.087), C 5 E Z [AIJR TG0 3 25 5 (P=0.672), i, 5
FA ™ &R HET i B>A>C=E>D, R AL il
IR Z K S A e B 25, Hp B =5 & e,
D {lhipfli. Rk 25T BRI FIRERIR . AR EE L AR
FELZ gl B0l AR B BT B RIARER 25 . B
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Fig.3 Box plot of identification peak area of Asini Corii Colla in
test samples
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Fig.4 Box plot of total content of donkey-derived polypeptide A,
and donkey-derived polypeptide A, in test samples

3 Wit 5ER
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R TR EURHBORE AN LI | 45 0 45 TR ) MRy 5% 1201,
JEELRNA S A A TS B e BRI, ASBETER A
o 3R T - AR TR ST, ST 1 BT 45 AR 1 R T
JBE 1) Jois 7 A S ) g s AR I ko ZOE RO L 4
SerEGr . GEPESE, WIS RO A B b R BUS IN TR, AR
TRAD T b U R A R B REAR, 523 TR OR RS
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