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Chitosan’s applications in HPLC fingerprint analysis
for Chinese medical herbs

YU Jing' ,ZHAI Yu-jun', LIANG Zong-suo'*
(1 College of Life Sciences s Northwest A&F University ,Yangling s Shaanzxi 712100, China;
2 Research Centre of TCM Fingerprint and NP Library .Yangling  Shaanxi 712100, China)

Abstract; [Objective] The study was done to investigate the effect of Chitosan-flocculant to remove
the impurities and saccharide in the extract of three Chinese medical herbs for testifying HPLC fingerprint
analysis. [Method] Three over-saccharide Chinese medical herbs(Scrophularian ning poensis Hemsl. ,Gst-
rodia elata Hlume and Typhonium flagelli forme Blume)were used as materials. The extract was pretrea-
ted by Chitosan or Ethanol respectively. The contents of total saccharide and active components in the ex-
tract of three Chinese medical herbs were determined, and the similarities between the extract treated by
Chitosan and the extract treated by Ethanol were compared. [Result] Compared with alcohol sedimenta-
tion, Chitosan-flocculation saved more trace componets, clarification effect was obvious,and the content of
total saccharide was in an equal range. Concentration and volume of chitosan-flocculation were 10 g/L and
100 pL(per 10 mL extract) respectively. Similarities of the HPLC fingerprint were analyzed,in the Scro-
phularian ning poensis Hemsl. ,the similarity of chromatograms of samples dealt with Chitosan-flocculation
and the standard fingerprint was 0. 989 2,o0bviously higher than 0. 892 1 which dealt with alcohol;the simi-

larities of chromatographies of Gstrodia elata Hlume and Typhonium flagelli forme Blume were 0. 997 3
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and 0. 979 6 respectively. [Conclusion) As a new pretreatment, Chitosan-flocculation could be widely used

in HPLC analysis, refinement and separation of Chinese medical herbs.

Key words: chitosan; Chinese medical herb; HPLC fingerprint;total soluble saccharide;similarity

Z 5 ¢ M R X 2B} (Scrophulariaeace) Z 5
B Y X 5 (Scrophularian ning poensis Hemsl. )
(TR AR A2, LR R IOE L A VB VF 4
HABMPE A 5 K g 2 . 2k
PR S 25 LB A 52 2R R T O RO 23 3k LA
SE 5 7 TP 24 4 20 R TR RE R R AE O BUIR A
O3 B 2Bk BTz B N T b 2 b Y B R O
s, b IR SR [ 2 ) o % S O
@35 (HPLO) 45 S 181 3% B A fif 18 . HE J HPLC
EME 2 B RS W& B XS HPLC $8 40 5%
PR T 2 AR R A 2R Y )R

— MKV B A i R 2
W R o 5 T v O AR € 3% ST 98 S0 3 1 o
L TEA AL SHARPE TR 2 5 B0 O P i B 28 0
VE SRR RO AR B Cos b Fdw . IR, 76 S 5 )
P A RSO WA B2 25 B 32 RO AR A 23 A 2 Jo
fa oy, 2 IO 1 4% G 2 E T R R L
B AR RO R 1 K MR AR R ST R AR AE
R T N TR R b 24 52 O
SERREHIN e BRI B2 LR R A i F0VE RN
W B AT T B 45 G s — B0 O 5 SR B 2R B8 48 T 1Y
B R R AR

R AR TG T T T A e SR 2R B R
LSRR WO 57 B i S A SRS AR LS (5%
M LIS RAE L BEEAE A E M IOT L T X S
HPLC 880 &G IR 2 2 0 T 2 Rkl & s
R 2 A CRRR L 2 ) v, Sk LR A8CSR iE AT T 4R
WL BTE ST R SR 2 25k HPLC 45 4L
PG it o SR A B 2 %

1R

L1 EEMHE

T A PR K B AL bt v 24k A 28 A FR
2y )5 SB25-12DT AL A B BEHL. T 08 2 4 9
1 E /N1 I W 2 [ 5] RO w30 | 2 e o e
J7 s Waters 1= 2 FH 8 3% 1 . Waters 2487 DAD —
e % 4 % Kl . Waters Sunfire Cis #:, 38 [H Waters
ARSI
1.2 R5e AR i 7
L2.1 A (DX S, T 2006-12 WL B

BPP B AR B R  H Y X Z 28 3k, 2007-03 R T B
PO A% ¥ K - ORFFAF 58 I il 55 /L 2007-12 SR AR 5
W, (DFHE. T 200812 775 Jb R bRFFHE K2
24 FHAS 9 el SR WSCAR 35 W . (3) KR F 2008-09
AR F N AR 25 M T 5 . G P AR ARBHEE R 22 AR
Rl E B 2 R Y B E 58 . 3 M e B
S

.2.2 & & Skt 3B (S 111761
200601) W& L (it 5 111729-200602) | By 2 4R 1
(it %5 111730-200502), B H: R (Hit 5 110786-
200503) \FEREE (A5 110808-200508) | K Jfk 2 (L5
110807-200205) 45X fit it , 2410 [ v [ 245 s 2E Uy 1
s R A BT 8 % BB, S LAY ¥ B Sigma A
] 5 F Sk €03 4l 5 4 56 FH K R B ik s 7 OB L B
AW w5

1.3 REHE

1.3.1 ZARRRGHNE RUETFFHNLXST
110 CajE 4 10 h, H R R P 00 B B BIL R
i 0.125 mm §ifi , 73 AR HL 0. 500 ¢ XS K& T
A.B 24 100 mL H 2 =i+, A it A 50 mL
FEIE K B A 50 mL 30 %6 14 B4 $i L B
Fridst. FEEE 1 h. 28 )5 A $2 I 30 min, fF i
FE R B =G W AP G . RS OF

TR
1.3.2 FRARBRETRELERNGHELLE
B 5K 2 .1 F0.5 g ST RBEE T 100

mL PRFR S5 100 (1 £ TR Vs WL - TG o) B BTt ViR BB
20,10 F1 5 g/L WIE W, FEH R IK G SR T . T
HIEE h A LSRS08 5 mL, #7351
A B 20 g/ L 7e BME 2R EER] 25,50, 75,
100,125 pLs M A BT EE N 10 g/ 1 72 J0E 2R 5E 5
50,100,150,200.250 pLs M ARBWE N 5 g/L 5
R EE 100,200,300,400,500 L. 4r3l7E 40,
50,60,70 F1 80 CF#AT ML, 2 h Fid #ilE
eI IITE ., HAMESL 3 K.

1.3.3 RRAXHFFAEEXHAHELRN A TIE
HEMESFGMNT  EHFEWEE 10 g/L R
BELLEER] 235 m A 100,200 1 300 pL T 10 mL %
ZRE i SLUE W L HEAT SRRV T AL B e R A o
WS 2 F3 mg/ L AR A T I



190 P AL AR MBI A2 4R (A SRR 2 B 5537

g

(7] Fsf SR [) A ot S U, T ST A B AE TR 5 W
TR B 7000, HEAT BE DT AL B R Sy 4t
IV 3 BOR S U8 0 X 2 HE 5 10 mL, fin A 100 pL
1910 g/L 7 B ME 22 BER, /E A il dh V5 55 B 10
mL Z SRS AE X B(CKO L DL B FE S T
4 CYemiat 5. H 2 mL JC ba 1 56 & W & R, aot
TUALUEIEE (0. 45 pm) J5 5588 2 AF O P A E

FH HPLC 3600 & A SO 3. 035 5 1 445
. Waters SunFire Cis £ (250 mm X 4. 6 mm, 5
pm) s s AH A HUEE B OB 2l K s B R Ve AR )P . 0~
10 min,5% ~35% A;10~15 min,35% ~45% A;
15~ 20 min, 45% ~51% A;20~40 min, 51% ~
61% A;40~45 min,61% ~80% A;45~60 min,
80% A, W &K 200 nm, 278 nm; i @ 1. 0
mL/min; #Eild 30 C;#ERRE 20 pl,

FH B L €235 T 22 Pl vk b i
1.3.4 mREBRERREINTERMT HHEHETE
B W R RN B 2 A 2 b4, W H 1L 3.3 ik i
A EE, Sy Afr H HPLC $5 20 B33 (9 AH AL BE I 32 248
i 53 B AR A, 75 8850 TROME 2R R 1 1) 8k

(1) KRR 4 B 1) 1) 28 S 0 25 1 o 5 I BR 1Y
KK T 110 CHaE T4 10 h, HEBAE Py il ke
WY REHLB % L 3 0. 125 mm i . A5 B FR UK BE B R
0.500 g, A 15 mL FARF 4351 30 %6 Iy F B, 75 42
B 30 min, 3o 8 A5 B B9 22 8 W AE S K G, B
10 mL Z2y8W, i A 100 pL BT & 2R 10 g/L 1

FERMEEEEN 4 CUKA ARG B RIS WA 0. 4
pm JE AR BG4 G2,

O3 & . (A% 4 . Waters SunFire Cis #F (250
mm X4, 6 mm,5 pm); FENAH: A BB AR 5 %
1 %0 UKt 12 5 A B Uk AR )% : 0~ 35 min, 5% ~40%
A;35~45 min,40% ~80% Aj; 45~55 min,80 % ~
86% A;55~60 min,86% ~100% A ;¥ ik K 270
nm; P 1.0 mL/min; #£1 30 CiEkERE 20 L,

(2)°F 5 PO ) ) 48 Bt i 0. B REEM
F 2R T 110 CHaf T4 10 h, FH i 8 fE 9 36
WY EE ML B, 11 0. 125 mm i, K %5 FR K B K
0.100 g, il A 10 mL ZE K, #75 $2 B 45 min, i
UK 5 B A 2 UE W VE AR S T1. 10 mL 223§
WA 100 pL JT 62 ¥k BE S 10 g/ L By 72 2 b 22 3¢
o4 CORF ARG, I EE WL 0. 45 pm JE R,
BpA5 L i T2,

O3 & . (0% 4 . Waters SunFire Cig #F (250
mm X4, 6 mm,5 pm) ;i sHAH: A FHEE, BB 4K ; L
5% A PR 20 min ;&I J% K 265 nm; i 1. 0
mL/min; HiE 30 C;#EHEE 20 pl.

2 AR5

2.1 ARREREEZREZRNERLRNELR
AN T oA e R TR 2R ) 4R R AR 1) LWL
# 1,

(@a]

Rl ARAREREZTREZENERMROLER

Table 1

Flocculation effect of chitosan with different mass concentrations

Fe B BE Chitosan

W/ C Temperature

e/ (g« L7

Concentration

F/ L

Volume 40

50 60 70 80

25
50
20 75
100
125 —

50
100 -
10 150 -

wt
w
(=l
(=)
\

W= RN TCVLTE
Note:“—"means no sediment.

P 1R ERBE B0 o o R L I R S R R

LHEEHCR . 20 g/ L B9 7C OBE 22 B850 2 BEASCR IR
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FOM . MR T TR (20 g/ L) 1R 20 R Ak B
40~80 CF Y SR BRI AR [ 5 24 B0 o 40 e 1) 28
BEFIAL PR, 40 CF LB UTHE - B & iR 0 THs
SREERCR B o H R IR E 2 RS
Oy A O T DR SR ORI AR E L
W 2850 BB 2R BN Ak PR S B9 42 U 4 C R B 2
AR L 5 g/ LI 5¢ SOE 3 W T 15 0 $ O 4T A
RCULVE - R W 20 g/ 1 9 7 JOBE I W AR B
R Al R R AR SR B B P iR 22 R LR

’:F'
% I8 Y 1
Jei SR

2.2 ZBEYMAMAAKLESERIEYEEL

S

2.2.1 RRAEHEF FNTARBIR T A LR R
AR EA TN n AR BT EN L S P
W AT RO B T v e OB S R LR 2,
T b FE FE AL, 300 pl 10 g/ L 5% 5WH 22 3 7
A B AT UTVE » 6 B TC ZS RO T DA A T R A
T2 RE 2RI,

10 g/1 0952 R Wt AT

K2 TRAEHEAENZSRBBEPERR S ETAELESENZN

Table 2 Effect of different saccharide—removing methods on the concentration of effective components

and total soluble saccharide in the extract of Scrophularian ning ponsis Hemsl. mg/g
FE il e - B3 W AR PR EE R e A T OB
Sample Aucubin Harpagide Harpagoside Cinamic acid Catalpol Total saccharide
CK 11.533 17. 149 0.974 0.771 10. 779 10. 269
1 8.695 8.597 1.125 0.257 5.410 9.462
II 7.938 8.908 1.043 0. 254 6. 332 10. 806
I\ - 0. 988 0.417 0. 059 — 8.781
V 4.712 8.478 1. 201 0. 257 6.018 9.316

VR A
Note:*“—"” means there were no signals in detector.
2 Won, H5EEUUE A L, 70 OB 2 e b B
J& « X SR BOR AR I 0 A A R T L
FERR RERE AT M SRS & W . R W 100
pL 10 g/ L 7 S 2L BE AT X 2 9 Ul HPLC 457
SR 43 B 06 AL B Gk R L R R A RON A TR B R
BEor L BRI EER
2.2.2 RRF4F FAEE %A HPLC 35 B
abis XSWRAIRIES KON 7 kb 5 X
Z HPLC 5 8C i 43 ) WL s 1 FEl 2, |1 2 W]
L BT A5 20 A L35 IV 5 Al 4 A A 5 1 0

%k B

Absorbance unit

U B 2200 A RO S AR, e 19 AR
W, L CK R A5, R FH e A A 5% 0 kS At
Z 21 HPLC F8 80 EIEAHLEE . 25 R R0, flE ik 5
LI IV LV By AR AL EE 4390 2 0. 989 2,0. 986 5,
0.892 1,0.987 9, ] 1 7c 2 b 22 Bk vk 72 46 91 B
e, ZEDAMT T 100 w1 (10 mL 2RO &
W B 10 g/ L 1958 Rl BERI A X S BORHE1T 2
BEITVE AL TR, 16 % 2 HPLC 48 20 B33 22 57 19 Aif b
S,

PR
Cinamic acid
0.30 B
hEART
Harpagoside
0.20
0.10
0.00 —
FETE FETH ETTEY FEETE FTETH FETTS FTET Tt e Fered Fee|
0 10 20 30 40 50
i [B)/min
Time

L ZRG bR B HPLC 15 80 1%

ALK K 200 nm; B &I K 278 nm

il
ﬁlﬁAuf%bf_aﬂﬁ:Harpagide
030 L ucubin
| A
3
5020 - R
2 Catalpol
52
= 2 0.10
=}
<
000 T4 1 1 L1 1 M I
0 2 4 6 8 10 12 14
B [B)/min
Time
A1
Fig. 1

HPLC serparation of mix standard substances in Scrophularian ning poensis Hemsl.

A. Determined wavelength 200 nm; B. Determined wavelength 278 nm
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Fig. 2 HPLC fingerprint of different treatments to Scrophularian ning poensis Hemsl.

A. Determined wavelength 200 nm;B. Determined wavelength 278 nm; 1. Catalpol;2. Aucubin;3. Harpagide; 4. Harpagoside;5. Cinamic acid
2.3 REMERZEIEPLGH HPLCHEYEEHH i G2 BYAHRUEE Jy 0. 997 3. il G1 1 G2 1y
Nz A HPLC 48 8 &% w5 A 5 B AH L. ik 5 G1 Fn G2
2.3.1 Rk RRAEELE HPLC 48 80 K3 an ] BRI & 8505k 9. 246, 8. 987 mg/g, KUK
3PN, M 24 NI WE, IR BREAL PR R 70 BB 2B 1 AE o wi ab B J7 WA KRR HPLC 45 4
FE SRR BN, TSR AL ik e RAE AL B IS TR IUE T RAFIIRCR

RARE
0.16 = Gartrodin
z
g L
Q
" 2 0.08 F
%2
B2 -
2 G1
-« L
0.00 [ _l]\,
— 1 1 1 1 1 1 1 1 1 |G2
0 10 20 30 40 50
i [8)/min
Time

3 KBRS G1 A G2 HPLC #5 &2 18 1% 1y L %%
Fig.3 HPLC fingerprint of sample G1 and G2 of Gstrodia elata Hlume
2.3.2 ¥ A CEE#L5H T1 /M T2 1y HPLC 45 T1 5 T2 By HPLC $i5 Sr 1 3 v AU AR BE ey .
SQUEE A 4 FroR . R 10 A0, DIk & A b b an T1 A9 #5 2~ K & & 0. 467 mg/g, B
Ab 3 ) 2 A G BEUR A AR AR L 2 AT e SR b TN 0.254 mg/g, LT & &K 0. 405 mg/g; ik
AR S T2 A ARRLEE R 0. 979 6, AT A4k &b mm T2 B# P & &0 0.508 mg/g. ST HFE A
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Absorbance unit
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<
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REA e LR

T2

0 5 10
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Time
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B4 2 A T1 A T2 HPLC 15 80E 3 i He e
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Fig. 4 HPLC fingerprints of sample T1 and T2 of Typhonium flagelli forme Blume

1. Trigonelline; 2. Guanosine; 3. Inosine
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