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Quality analysis of Hirudo with different origins and its adulterants
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Abstract: HPLC method was used to establish the characteristic chromatogram of Hirudo and the contents of 5 components
were determined ,which provides a basis for quality evaluation of different origins Hirudo and its adulterants. The Chinese
medicine chromatographic fingerprint similarity evaluation system (2012 version) was used to analyze the results of the char-
acteristic chromatogram. The results showed that there were eight common peaks in 27 batches of Whitmania pigra Whitman
and five peaks were identified by comparison with reference substances, respectively, which were uracil , hypoxanthine , xan-
thine , hirudine C carboxyl derivatives and hirudine B. The SIMCA-P 14.0 software were used for cluster analysis and partial
least squares discriminant analysis( PLS-DA) that both of them can distinguish Hirudo of different origins and its adulterants
into four different classes. In addition ,the content determination results showed that there were some differences in the content
of Hirudo with different origins and its adulterants. The average content of uracil and hypoxanthine was in the order of Whii-
mania pigra Whitman > Hirudo nipponica Whitman > Whitmania acranulata Whitman > Poecilobdella manillensis Lesson ; the
average content of xanthine was in the order of Whitmania pigra Whitman > Hirudo nipponica Whitman > Poecilobdella ma-
nillensis Lesson > Whitmania acranulata Whitman ;the average content of hirudine C carboxyl derivatives was in the order of
Whitmania acranulata Whitman > Whitmania pigra Whitman > Hirudo nipponica Whitman > Poecilobdella manillensis Lesson;the
average content of hirudine B was in order of Whitmania acranulata Whitman > Whitmania pigra Whitman > Hirudo nipponica
Whitman > Poecilobdella manillensis Lesson. The method established in this study can be used as a quality evaluation method for
Hirudo with different origins and its adulterants,and provide a reference for the quality evaluation of Whitmania pigra Whitman.
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(e N RS [ 24 ) 2020 4ERi, 5 K h
[ 25 L, v R0 K 0 SRy 7K AR B B0 ) 1 i Whitmania
pigra Whitman , 7K ¥ Hirudo nipponica Whitman I
M40 1% Whitmania acranulata Whitman 1) 5 4
PR BRI, s AN 4. B B
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TR P3R5 I 7 1%, 12007 1 W 7K i K HR VA i
HATERG VMY, oK oig R HR ¥ i 1 5T B PP 4 A1k
TREARAE
1 XF 548
1.1 K

PRIZIE (415 : 100469-201302, & H5:99. 6% ) |
VR B N (45 . 140661-202005 , &5 5:99. 4% ) X if
an K0 B e 24 A AR E I B RS (S
X0626, &t : =99. 5% ) X IR AL [ Sigma, 7K 5 1
B( it 5 : PIMHA-B-20200901-01, & it :89. 54% ) \ /K
W C R IEAT A9 (it . PIMHA-C-20200901-01,
i :87.46% ) X MRS X g Sc g H . R (7
BBk B3 A PR W) Sy 23 B 4l B R (R HETT L3
WAk R A BRA ) L S NE CBR3e ety A1 BR A 7))
B a5l K etk (5255 /D o
1.2 s

AWFSE 27 LAt 1St Sy K i B 2l ) 0 g
Whitmania pigra Whitman 2 i, 5 #1835 Whitma-
nia acranulata Whitman 5 it ;7K 4% Hirudo nipponica
Whitman [T 0K 5 WIRYE &4 5 i EIEFHE
4% Poecilobdella manillensis Lesson BT 144, L)
RER IS GOV AR I, I R AR L TR
fFEWEI,

x1 HEREEX
Table 1 Sample information

ETe B )5t 7 i Bk It 7

No. Origin Source No. Origin Source
MH1 ) AN ¥ Eai] LYMHI A TLIAE IR T
MH2 Whitmania pigra Whitman YT T LYMH2 Whitmania acranulata Whitman TR B Tl
MH3 LI Szl KiE LR M
MH4 VLA s T S72 Hirudo nipponica Whitman TR M T
MHS LR E =TT S73 LA N T
MHS THEESET | s LB
MH7 BRE TG S75 B ZE N T
MHS LR T FNZI JE 2R g PRk
MH9 RS TN FNZ2 Poecilobdella manillensis Lesson P54 PR
MH10 b4 2 FNZ3 JTIRA LT
MH11 LA 22 R FNZ4 JPE AT
MHI12 Wb 2 FNZ5 SR FRTCT
MHI13 LA TEIT - - -
MH14 LI AL - - -

MH15 VLI Qs
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2 HEEHR
2.1 @Eif&st

A iEAE N Agilent Zorbax SB-Aq (250 mm x 4. 6
mm,5 pum) ; LLZNEATEIAE A, LL 0. 01% H R A i
A B, BRJE VML (0 ~ 12 min,0% A;12 ~ 15 min,
0% —1% A;15 ~27 min, 1% —8% A ;27 ~35 min,
8% —11% A;35 ~45 min, 11% —12% A ;45 ~ 55
min,12% —21% A ;55 ~ 65 min,21% —30% A) ; i
HR 1.0 mL/min; #3828 30 °C; kil i K oA 254
nm; RN S pl.
2.2 WRABEHE

HRpRWEIE YR BRSNS KRR C ORI
AW KR B 6 IR R R PR E , I 50% H B
Vel T 22 25, e BE 43 03 R 135, 33.160. 20,
92.96 .61.45 .63. 41 pg/mL FJIRE XTI AR
2.3 #HikmnkE &

BA G AR (i =501 ) 2 g, WS AR E K%
A 50% HIEE SO mL, FRE 55, W42 H 30 min, i
Ve FEPRE B, AN RS U SRR, BT
2.4 FFEEIEREIL
2,41 FkRFAR
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B[R] —FHt 0 i (45 MH3) FE SR R 6 10, %
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3% ,F WAL A VA MRAE 24 h NEUE I AT
2.4.2 iR iEeE s
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Fig. 1

Characteristic chromatogram of Hirudo with different origins and its adulterants

7ER1 85 s R2 . /K05 s R3 . M- Bgi5 ; R4 . JE4-4% . Note: R1: W. pigra; R2:H. nipponica; R3 ; W. acranulata ; R4 ; P. manillensis.
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(UCHTIERG ) A8 735 BE B W HE XA | I TR AR
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Table 2 Relative peak area of Hirudo with different origins and its adulterants

%5 Peak No.

G5
No. 1 2(9) 3 4 5 6 7 8
MHI 0. 144 1.000 0.082 0. 141 0.048 0.113 0.048 0.018
MH2 0.178 1..000 0.083 0.157 0.052 0.077 0.038 0.020
MH3 0.123 1.000 0.076 0.122 0.032 0. 096 0. 040 0.013
MH4 0.174 1.000 0.056 0.209 0. 066 0.118 0.062 0.021
MHS 0. 160 1. 000 0. 065 0.203 0.024 0. 095 0.048 0.016
MH6 0. 131 1.000 0. 049 0.188 0. 063 0.114 0.058 0.020
MH7 0.118 1.000 0. 060 0. 097 0.072 0. 059 0. 029 0. 008
MHS 0.108 1. 000 0.058 0. 080 0.028 0.068 0.024 0.011
MHY 0.139 1.000 0. 080 0.152 0.055 0.087 0. 047 0.017

MHI10 0.197 1.000 0.129 0.217 0.033 0.112 0.053 0.014
MHI 1 0.165 1..000 0.079 0.115 0.027 0.075 0.033 0.012
MHI2 0.184 1.000 0.102 0.235 0. 030 0.079 0.057 0.017
MHI3 0.254 1.000 0.105 0.206 0. 094 0.048 0. 047 0.025
MH14 0.254 1.000 0. 104 0.206 0.095 0.048 0.048 0.025
MHIS 0.274 1.000 0.076 0.314 0.052 0. 101 0.072 0. 024
szl 0.222 1.000 0. 066 0.072 0. 046 - - 0.019
S72 0.154 1.000 0.082 0.029 0.023 - - 0.016
S73 0.225 1. 000 0.071 0.022 0.041 - - 0.015
S74 0.162 1.000 0.074 0.038 0.015 - - 0.012
S7s 0. 101 1.000 0. 054 0. 006 0. 003 - - 0. 003
LYMHI 0.078 1..000 - 0.611 0. 109 0.312 0.318 0.025
LYMH2 0.078 1..000 - 0.592 0. 099 0.348 0.361 0.032
FNZI 0.187 1. 000 0.356 0.335 - 0.396 - -
FNZ2 0.377 1..000 0.284 0.035 - 0.337 - -
FNZ3 0.304 1..000 0.195 0.045 - 0.465 - -
FNZ4 0.159 1.000 0. 062 0.115 - 0.214 - -
FNZ5 0.177 1..000 0.304 0.342 - 0.409 - -
P{E Mean 0.18 1.00 0.10 0.18 0. 04 0. 14 0.05 0.01
RSD(% ) 38.77 - 83.79 84. 81 80.25 100. 25 169. 48 64. 16
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Fig. 2

Identification of common peaks

W AGRE X RGBT o 1 JRIEE ;2 R B IGINS ;3 B IERS 4 K BE i C FRIEATAEY) ;5 . /K IE K B, Note: A Mixed reference substance,

B:Sample. 1 ; Uracil ;2 ; Hypoxanthine ;3 ; Xanthine ;4 ; Hirudine C carboxyl derivatives;5 ; Hirudine B.
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Fig. 3 Cluster analysis results of different origin samples
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Fig. 4 Cumulative contribution rate of three principal components
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ARWFFELERFAE PTG FE o, G X Bt FE X,
TS AT, 70900 PRI WE BT RIS | 3
WERS JKHERE CIREEAT AW JKIERE B, 735 9 R
FACEY) S URESAL W), o i ML AR 2541
R, A XS LA S Ao AT & BN E AT

2.5.1 FkFER
2.5.1.1 #pEsg

K2R 8 PR IE S I, BT 10 mL B,
50% FP T 22 20, o) A DR 1 E R Oy 310. 154 g/
mL ) PR E IV 28 W o N % o IBCRR W E E 5 T 1
mL, FRE B PR IR B RIS KR C R
AW JKIERE B X IR IS B, 430 25 mL R,
T 50% FP T 28 0 B i s PR 1 W R 35 Sy 12,406 g/
mL P RIS IR B 119. 618 g/ mlL | BT BRI ¥k i

7 92.080 wg/mL., K% e C ¥R 54T A W) Wk BE
122.90 pg/mL KI5k B ¥ Hy 126. 83 pg/mL (i)
X BRI 35 W o 0 K %5 e B b 3R X R I 28 R
0.1.0.5.1.2.,5 mL, & 10 mL &, fin 50% 5 i
B2 BE RS, R DR W WE R FE Ry 0. 124,0. 620
1.241 2,481 Fl 6.203 pg. & U o W8 14 W i Ny
1.196 5. 981 . 11. 962 23. 924 #1 59. 809 g Fr ¥ I
Mo v FE ol 0.921 4. 604, 9.208 , 18.416 il 46. 040
pg KRR C R EEAT A 1.23.6.15,12.29,
24.58 F161.45 g, & /KIERE B 1.27 .6.34 12,68 ,
25.37.63. 41 pg BN BRI, A3 RS B B |
AR HE SV VBRI Y48 9, 45 R 2. 17 TR 3% % AF
MRUCHEFE A0 o5 € 3 06 T AR, DA 0 T ARCR 9 A R
(y) X HEE it e B2 S o AR (), I v s o i 6 2%
MR R E 3,

R3 KUEERER

Table 3 Resulis of linear investigation

75 | %x == 77 LAMEER LIS
No. Component Regression equation Linear range ( pg/mL) Correlation coefficient
1 JRUEEE Uracil y = 0.330 6 x 0.004 6 0.12 ~12.41 1.000 0
2 YR EE IS Hypoxanthine y=10.3677 x -0.1857 1.20 ~119. 62 0.999 9
3 H IS Xanthine y=0.0424 x + 0.067 5 0.92 ~92.08 0.999 4
4 KRR C BAERTEY) y = 0.197 8 x 0.021 3 1.23 ~122.90 1.000 0
Hirudine C carboxyl derivative
5 JK %% B Hirudine B y=0.094 0 x -0.026 9 1.27 ~126. 83 1.000 O
2.5.1.2 ] — g S v, TERCE 0.2 .4 .8.12,

B[R] TR A5 X R T, A 2. 27 T3 2 1
SRR 6 U, M E AR, AT Bk S AUy
I T A RSD ¥/ T 3% , e AN SRS % KL,
2.5.1.3 FasEtk%s

24 h FEATI0E AT A 5 A s LY RSD
BIUNT 3% o FWIHEA SR S IR R 24 h 208
2.5.1.4 EEME

W R — A i (G : MH3) 3242, 37 T J7 i
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FATHIA 6 Oy HEi S, HERE ST, 1S BiR S
A4y 09 - 4 B RSD kM 1.09% .0.33% |
2.63% .0.30% 0. 41% , FWiz Jr ik HmE R
2.5.1.5 JnkEmNERE L

FERPRHCC M & A AL 0. 1g( 45 : MH3 ),
FEFRIC6 1y, 2B — 5 f %o B S TR, 42642, 37
T A5 SERE BT A e 25 5 Bk 5 A
B3 R [l 32 43 51 ok 100. 03% ,98.37%
92.06% ,93.40% .99.93% ., RSD 433k 2.03% .
1.94% 2.61% .1.86% .1.66% . 3% )7 1 e i 14
R4t
2.5.2 AFMELR

B4 27 HERE S 2. 37 TR 5 ekl 4, 2. 17 3
IO TR, 45 R W AR 4 R RE IR RS
KRG CIRFEATAEYITE 27 HUBE S, TP 3G K B0
W I i b 2R g = AN SRR R E R FE M
W rh R AG H 5 K I T B AR A | K g A D i —

AR E R FEIEA I R Rk o 15 i A
fn (MH1 ~ MH15 ) |19 R 5 g ~F- 35 % 524 0. 206 mg/
g, CH RS- 5 5 0y 1. 107 mg/g, B IERG -1 &5
HoN0.721 mg/g, IKIE N C IREAG YT 45 5
0.225 mg/g, /KIERE B F-3 & 58 0. 098 mg/g;5 it
TKEEHFE 5 (SZ1 ~ SZ5) 1 R Wi g ~F- 34 5 1 2y 0. 151
mg/ g, R ER - 34 B i Ry 0. 772 mg/g, B RIS F-
Yol 0.416 mg/ g, /KIENE C R IENTEY T4
4 0.035 mg/g, /KIgE R B -3 8 4 0. 053 mg/
g;2 HEMI I A 5 (LYMHL (LYMH2 ) 7% J% W5 g -
BIari ok 0.061 mg/g, YR HE LA S35 2 ik 0. 715
mg/ g, KUERE C RIELAT YT & 58 0. 240 mg/
g, KIENE B P15 5 0. 208 mg/g;5 HEIAEA- R4
il (FNZ1 ~ FNZ5 ) 14 bR W5 g - 35 2 5 47 0. 030 mg/
g, IRBTEN -2 5 5 0. 140 mg/g, v BRI -1 5%
TN 0. 144 mg/g, IKIENE C REATAEY B &= H
0.027 mg/g,

x4 BEMNELERR

Table 4 Results of content determination

& Content(mg/g)

o

gﬁj DR v YIRS IS IKIENE CIRIERTEY) KMz B

Uracil Hypoxanthine Xanthine Hirudine C carboxyl derivative Hirudine B
MHI 0.175 1. 100 0.732 0.179 0. 094
MH2 0.192 0.981 0. 661 0.181 0.097
MH3 0. 161 1. 187 0.738 0.171 0.070
MH4 0. 244 1.275 0.571 0.245 0.102
MH5 0.176 0.999 0.513 0. 255 0. 050
MH6 0. 155 1.070 0. 407 0.251 0.135
MH7 0. 151 1. 155 0.553 0.128 0. 061
MHS8 0. 151 1. 266 0.592 0.220 0. 068
MH9 0. 181 1.185 0.772 0.189 0.114
MH10 0.297 1.371 1.486 0.241 0.074
MHI11 0.217 1. 195 0.773 0. 161 0. 062
MHI2 0.242 1. 195 1. 007 0.337 0. 080
MH13 0. 246 0. 882 0.752 0.224 0.153
MH14 0. 249 0. 894 0.757 0.246 0.197
MHI15 0. 255 0. 847 0. 508 0. 345 0.112
S71 0.217 0. 888 0. 464 0.084 0.103
S72 0.119 0.702 0. 450 0.027 0. 041
S73 0.223 0.903 0. 507 0.026 0.093
S74 0.118 0. 666 0.379 0.032 0.025
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213% 4 ( Continued Tab. 4)

i Content(mg/g)

o
gﬁj SR WE WH IS NSy IKigE e C BRIEATED) Kzl B
Uracil Hypoxanthine Xanthine  Hirudine C carboxyl derivative  Hirudine B
S75 0.077 0.700 0.282 0. 005 0. 005
LYMHI1 0. 062 0.731 - 0.250 0.223
LYMH2 0. 060 0.700 - 0.231 0.194
FNZI1 0.015 0.083 0.177 0.026 -
FNZ2 0.035 0. 096 0. 166 0.003 -
FNZ3 0.023 0. 079 0.073 0. 003 -
FNZ4 0. 061 0.354 0.143 0. 061 -
FNZ5 0.015 0. 089 0.163 0. 040 -
3 WitE&R MEATRACA Y IR NE KBS B IERS DL R A~

3.1 ‘wiLfEEmRL

A58 AEEE SRR B 35 4 Al b, SR [ 0
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