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Abstract: Dingkundan is a traditional Chinese medicine formula consisted of 30 herbs,

such as Radix ginseng Rubra, Cervus nippon Temminck, Saf fron Stigma Croci and
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Pseudo-ginseng. The quality control of Cervi cornu Pantotrichum is of important for
maintaining the effectiveness of Dingkundan. Herein, a method of ultra-high perform-
ance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) was estab-
lished for specificity identification of the Cervi Cornu Pantotrichum and Rangi fer taran-
dus Linnaeus in Dingkundan. Dingkundan samples were digested by trypsin, and the
tryptic peptides were subsequently separated by using Acquity UPLC BEH C18 column
(2.1 mmX100 mmX1.7 pm) with the mobile phases comprising of acetonitrile contai-
ning 0. 1% formic acid (A) and water containing 0. 1% formic acid (B). The gradient
started with 3% A, and increased to 8 %0 A at 10 min, to 20% A at 20 min, to 505 A at
30 min with a flowing rate of 0. 3 mL./min. The injection volume was 5 pL.. The electro-
spray ionization (ESIT) MS analysis was performed under positive ion mode with multi-
ple reaction monitoring (MRM) mode. The specificity of each monitoring ion pairs of
Cervi Cornu Pantotrichum and Rangi fer tarandus Linnaeus were well distinguished and
characterized. All 30 batches of Dingkundan samples were detected with components
originated from Pantotrichum, 8 batches were detected with components from Cervi
Cornu Pantotrichum, and the other 22 batches were detected with ingredients from
Rangifer tarandus Linnaeus, indicating more ingredients from pantotrichum in
Dingkundan in present markets comes from Rangifer tarandus lLinnaeus. The UPLC-
MS/MS method has good specificity, features with simple and quick operation, further
improving the quality standard of Dingkundan and providing reference for the identifica-
tion of Cervi Cornu Pantotrichum and screening of Rangi fer tarandus Linnaeus in tradi-
tional Chinese medicine formulae containing Cervi Cornu Pantotrichum.

Key words: ultra-high performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS); Dingkundan; Cervi Cornu Pantotrichum; Rangi fer tarandus Linnaeus;

characteristic peptides; specificity identification
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Table 1 Results of the specificity test
BHGHIER M) N
o o Llpricnss
Cervi Cornu Cervi Cornu i 9 1 of B
H R RS0 Rangi fer
Pantotrichum Pantotrichum Negative
Name Ton pair tarandus
(Cervus nippon  (Cervus elaphus control
Linnaeus
Temminck) Linnaeus)
JEE £ IR 5 3 B T m/z 765. 40=>554. 00 + _
m/z 765.40>>733. 00 + —
I B FE AR B T 1 m/z 558.29>673. 36 — — + —
m/z 558.29>772. 43 - - + —
Y JRE R AL B TR 2 m/z T04.86>537. 27 — — + -
m/z 704. 86>608. 30 - + —
JEFERRAE B 7% 1 m/z 604. 30>>275. 13 + + — —
m/z 604.30>748. 31 —+ + — —
JEFERFAE B T X 2 m/z 700. 32>>562. 26 + + — —
m/z 700. 32>>880. 36 + + — —

T TR, — R R
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Fig. 2 Specificity test of Cervi Cornu Pantotrichum
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Fig.3 Specificity test of Rangifer tarandus Linnaeus
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Table 2 Results of samples

JHE 11 I 5 3 B F JE B AIE TR B 1 BE R AR IR B
A Identification ion Characteristic peptide of Cervi Characteristic peptide of Rangi fer
Sample pair of Cervi Cornu Pantotrichum tarandus Linnaeus

Cornus Colla 1 2 1 2
Al + — — + +
A2 + - - + +
A3 + — — + +
A4 + — — + +
A5 + — — + +
A6 + — — + +
A7 + — — + +
A8 + — — + +
Bl + - — + +
B2 + - — + +
B3 + - - + +
B4 + - — + +
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5L Identification ion Characteristic peptide of Cervi Characteristic peptide of Rangi fer
Sample pair of Cervi Cornu Pantotrichum tarandus Linnaeus

Cornus Colla 1 2 1 2
B5 + — — + +
B6 + — — + +
B7 + — — + +
B8 + — — + +
B9 + - — + +
B10 + - — + +
Bl1l + — - + +
B12 + — - + +
B13 + - - + +
B14 + - - + +
C1 + + + — —
C2 + + + - -
C3 + + + — —
C4 + + + — —
C5 + + + — —
C6 + + + - -
C7 + + + — —
C8 + + + — —
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FER RSB, S E 45 3 AB kA
s G REEE S C Al A ot S s R — 3, P ] —
Az A R i 2R O — 28 RE B RORE AR BL A AN (]
AP ARl R I R W [R]— 2R 7= Al AN R 4L 5
FORE T Z TR TE REE OB 22 B

2.3 iFig

2.3.1 FRIEAKBIRY AR B AR AL A bl
I PEAKSS. 5 #1444 F+ % #H €4 3% -Fusion-
Orbitrap = 43 B 3% K6 11 28 5 e b 21 5 1 A
IFi) JEG o A W 45 SR R A7 IR BT 5 0 1 DA Sk
MF 4838 2 &L EH GBS B .2 &
L)@ DI RE AR IE AR BE . AR SOKF 4 2547 1 IR B
JH T S P e JEE 3 300 5 T

2.3.2  FRAERK B BRE AR I R AE K
B A o A AR IS 1 4 AIE K, R P JRE B M
TERED X6 B2 48 3 (T D) o B2 4 Je o o
JEJFR A6 RE T D R O RE R O L i R Ak
VOOAH 23 - — B DU AR A B E AT IR . &5 Rk
WYL A B FRIE K 5 RE B X 25 M JERE . 5
SR O L LR B A ) — 3R R 0 AR
SR 1 KB 5T A 0 IR BT A — B, 25 R )
F3R 3. ARG B R AR R B S A R
S S PRARE it S IR T A B PR S



S FAEMESE T UPLC-MS/MS 32 5 58 3PF b JBE A & R 1 268 T 2 9 8 0 631

BE (D WSORE i (T oo OB - = T DU AT o A sl AORE i 3% 1 B B I (] — B 3 e . A
T IEAT R0 UE - A A A AE R B L E SRR AL F bR 2 k5 5 2 Ik — 2. 45 R 78 T8 5~8.

x3 HAERBRHBIE

Table 3 Confirmation of characteristic peptides

JEE HE AL K B QIR B RRAE Ik BE

5y Characteristic peptide of Cervi Characteristic peptide of Rangi fer

Sample Cornu Pantotrichum tarandus Linnaeus

JHEHE CHg AERED Xk I 245 41
JEE T CE D Xof BR 25 64
TEREH-1
TERETE-2
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-2
-3
Y-

YR H-2
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Fig.5 Mass spectra of synthetic and target peptides about characteristic peptide 1 of Cervi Cornu Pantotrichum
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Fig. 6 Mass spectra of synthetic and target peptides about characteristic peptide 2 of Cervi Cornu Pantotrichum
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Fig. 7 Mass spectra of synthetic and target peptides about characteristic peptide 1 of Rangi fer tarandus Linnaeus
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