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Study on the identification of characteristic peptides
of Hirudo from different origins
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Abstract: To establish a mass spectrometry method for the determination of characteristic peptides of Hirudo from different or-
igins ,and to provide a basis for the identification and quality evaluation. The Agilent ZORBAX SB C,; column (100 mm x 2. 1
mm, 1.8 pm) was used and eluted with acetonitrile (A) and 0. 1% formic acid solution (B) in gradient mode at a flow rate
of 0.3 mL/min. The column temperature was 30 °C. The injection volume was 2 wL. The samples were extracted and enzymol-
ysis treatment used trypsin. The characteristic molecular peaks of Hirudo m/z 601 ( double-charge) — 630.35 and m/z 601
(double-charge) — 743.44 ;m/z 475 (triple-charge) —588.76 and m/z 475 (triple-charge) — 662.30 were detected by
UPLC-MS/MS. The results showed that Whitmania pigra Whitman can detect Hirudo polypeptide | and Hirudo polypeptide
Il , Whitmania acranulata Whitman can only detect Hirudo polypeptide Il , Hirudo nipponica Whitman can only detect Hirudo
polypeptide | ,so the method can distinguish Hirudo from different origins. The SIMCA-p 14. 0 software were used to analyze
22 batches of samples, the partial least squares discriminant analysis (PLS-DA) divided Whitmania pigra Whitman , Whitma-
nia acranulata Whitman and Hirudo nipponica Whitman into three groups. The method established in this study was specific,
precise and reproducible , which can be used to distinguish Hirudo from different origins ,improve the quality control standard ,
and provide a reference for the safety and effectiveness of Hirudo in clinical medicine.

Key words : Hirudo ; characteristic polypeptide ; origin ; partial least squares discriminant analysis
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Table 1  Sample information

%= HEJE P 3

No. Origin Source

MH1 g i Whitmania pigra Whitman — VT.7545 15 1T 17
MH2 LA T
MH3 VLA 1L T
MH4 LR & =T
MHS5 LR =T
MH6 TLIE & = T
MH7 TR 1M
MHS TR 1M
MH9 RR 1E M
MH10 AL BT
MH11 WAL T
MH12 AL B
MH13 VLA
MH14 VLI fE T
MH15 VLR i

LYMHI Wi i Whitmania VLIRS T
LYMH2 acranulata Whitman VLA R T

S71 JKi%E Hirudo G =ZMT

S72 nipponica Whitman TR 2N T

S73 TR =M

S74 TR =M

S75 TR =M

1.3 7%
1.3.1 &ig5&n

{0,154 & Agilent Zorbax SB C i, (100 mm x 2. 1
mm, 1.8 wm) ; LZ I R shHH A, LLO. 1% HI R
WahAH B, BB EBEN (0 ~2 min, 10% A—12% A2 ~5
min,12% A ;5 ~ 10 min, 12% —18% A ;10 ~ 11 min,
18% —90% A ;11 ~13 min,90% A) ;i@ & 0.3 mL/
min; 7354 30 °C 5 #EFERN 2 pl,
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Table 2 Mass spectrum parameters
#FK RpEsT HEFLHLE THF il 4% e
Name Precursor ion(m/z) Cone voltage('V) Daughter ion(m/z) Collision energy (V)
AEZIRT 601 ( RUHLTF) 30 630.35 25
Hirudo polypeptide [
30 743.44 25
kigEZ ik I -
Hirudo polypeptide II 475 (=) 20 588.76 30
20 662.30 30

1.3.4  BEXSuisik b4l &

AR SR (G =501 29 0.2 g, il 1% BRIR &
BV R 25 mL, FRE Fa, iRl 90 min, ¥4,
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W, 0. 22 wm GFL B R I, A 25 7% B2 R 1
mL, fNPEEE FIREA R 100 WL (IBUF 51 2347 FH e 25 1
it , i 1% ik PR % B T W B 1 mL P 1 mg 1Y
VAW, I P C ) L #520,37 CAEIREE#E 12 h 1Eh
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Fig. 1  Secondary mass spectrum of hirudo polypeptide I (A) and hirudo polypeptide II (B)
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Fig.2 TIC of reference substance (A) and sample(B)
e KIEZAK T ;2. KIEZ KL . Note:1. Hirudo polypeptide I ;2. Hirudo polypeptide 1I .
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Table 3 Determination result of Hirudo from different origins
m/z 601—630. 35 m/z 601—743. 44 m/z 475—588.76 m/z 475—662. 30
=
A .
area S/N area S/N Peak area S/N Peak area S/N
MH1 4.43 2572 53 966 39 5.72 5100 33 3 966 13
MH2 4.43 3301 87 1172 54 5.70 13 744 29 10 230 17
MH3 4.43 4 524 92 1570 60 5.70 15 862 30 11 921 19
MH4 4.42 5 644 70 2 005 42 5.67 21297 43 15 631 22
MHS5 4.53 1289 50 501 36 5.58 1620 58 1388 23
MH6 4.55 2538 29 957 21 5.62 6411 83 5184 25
MH7 4.41 2 508 86 927 51 5.66 5959 27 4708 14
MHS 4.43 3202 128 1 068 131 5.68 8 323 28 6 565 10
MH9 4.50 3133 40 1145 44 5.57 8 123 50 6 272 19
MH10 4.49 3159 53 1139 39 5.58 53 539 48 9 805 27
MHI11 4.40 3592 94 1201 34 5.68 55 370 41 10 266 11
MH12 4.43 3 665 48 1251 59 5.70 10 328 39 7 849 14
MH13 4.46 1 813 72 652 126 5.76 4 455 162 3639 7
MH14 4.45 1616 80 530 517 5.76 3962 73 3177 24
MHI15 4.46 1 397 121 504 111 5.76 3771 44 2 938 33
LYMHI1 - - - - - 5.76 16 891 967 7 343 37
LYMH2 - - - - - 5.76 18 567 1061 7 647 444
SZ1 4.42 349 644 147 264 - - - - -
S72 4.45 618 721 174 365 - . - - -
SZ3 4.44 395 25 28 5 - - - - -
S74 4.42 770 94 130 12 - - - - -
SZ5 4.46 343 32 42 10 - - - - -
2
1
g‘ Referonce Referonce
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% =
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200 400 6.00 o 2 ko 6.00 Tho
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Fig.3 TIC of 15 batches of Whitmania pigra Whitman
WL KIEZAR T 52, KiEZBK T . Note:1. Hirudo polypeptide 1 ;2. Hirudo polypeptide 1II .
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B4 2 oIt a0 58 iR E
Fig. 4 TIC of two batches of Whitmania acranulata Whitman
WL KIEZAR T ;2. /KiEZBK T . Note:1. Hirudo polypeptide 1 ;2. Hirudo polypeptide I .
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Fig. 5 TIC of five batches of Hirudo nipponica Whitman
a1 KIEZ AR T ;2. KIEZLAK I . Note:1. Hirudo polypeptide I ;2. Hirudo polypeptide 1I.

W Y ARARAGEEE Y 0. 055 1,/NF 0.3, 1 AL
PEEE, Q" A Y ARAGEEEH-0.3, /N T 0. 05,
DEWIRERR S B LA (UL 7) o 1531 22 LA i Y
o3I (LI 8) AT UL 22 HEAe i 23R O 3 28, Horp
MHI ~MHI5 J}—23% , LYMHI ~ LYMH2 J}—3%,SZ1

~SZ5 Jg—2, FLBUA R B ORI (9 IX Gy o X 3 22

SR A9 AE e VIP AT 0 (LB 9) , L VIP fHK
T 1R A5E 2 DUk w2 A, 2000
S m/z 475-662. 30 il m/z 475—588. 76, WK IE L Jik
IR AR X3 AN R UK B Y 2 B2 AL S



Vol. 36 R TS < AN ) B SR I R AIE 22 IR M T 5 853

B & ¥icum)

09 B @:(cum)

08

Comp|[1]
Comp|2]
Comp|3]

[«]
g

2

&

Bo6 3A4NEMSRBITREE

Fig. 6 Cumulative contribution rate of three principal components
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Fig. 9 VIP value of PLS-DA
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