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Determination of Changes of Characteristic Components Before and After Different
Gentiana Combinations by HPLC Method
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[ Abstract ] Objective; To establish an HPLC method for determination of changes of characteristic
components before and after the compatibility of Gentianae Macrophyllae Radix-Clematidis Radix et Rhizoma,
Gentianae Macrophyllae Radix-Taxilli Herba, and Gentianae Macrophyllae Radix-Stephaniae Teerandrae Radix.
Method: The chromatographic column was Agilent A3000250 x 046 Pursuit 5 C;; (4.6 mm x250 mm, 5 pm),
with 0. 04% phosphoricacid solution (A) -acetonitrile (B) as the mobile phase for gradient elution (0-15 min,
5% -15% B; 15-25 min, 15% 25% B; 25-35 min, 25% -35% B; 35-40 min, 35% -70% B; 40-55 min, 70% -
95% B) at the flow rate of 0.8 mL -min~'. The detection wavelength was set at 220 nm, and the column
temperature was set at 25 “C. Result; The 16 characteristic peaks (wl-wl6) were isolated from Gentianae
Macrophyllae Radix-Clematidis Radix et Rhizoma herbal pair; 18 characteristic peaks (s1-s18) were isolated from
Gentianae Macrophyllae Radix-Taxilli Herba herbal pair; and 21 characteristic peaks (f1-f21) were isolated from

Gentianae Macrophyllae Radix-Stephaniae Teerandrae Radix herbal pair. Among them, the peak areas of wl, w3,

[WFEEHI] 20170111(006)

[E€TIB] EZRAAREES XA ST H (81360648 )

[E—1eE] X%, et W25 % 42 97 5 B BF5E, Tel : 15002580351 , E-mail ; Ifsx_email@ 163. com

[EIRIEE] " RoESE, OB, Wb W, AT P 2 5L 6 B8 KNG PR I3 9T, Tel : 13109315056 , E-mail ; ghq@ gszy. edu. cn

.92 .



5523 555 13 M) FEXEAFFEHRE Vol. 23,No. 13
2017 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2017

w4, w5, wo, w7, w8, wl0, wll, wl3, wl6, s3, s4, s5, s7, s9, s10, sll, sl2, s13, sl4, {1, {4,
f6, 8, f12, 14, {15, {16 and 21 were increased; peak areas of w2, w9, sl, s2, s6, s8, 2, 3, 15,
f10, f11, {13, {17 and f19 were decreased; and the peak areas of wl4, wl5, s16, s17, s18, 9 and 20 were
not changed. w8, s7 and f9 were swertiamarin; wl0, s8 and fl1 were gentiamarin; sl13, 16 and {17 were
quercitin, fangchinoline and tetrandrine. w12, s15, {7 and f18 were the new components produced in the herbal
pairs. Conclusion: After Gentianae Macrophyllae Radix compatibility, the contents of characteristic ingredient
were changed and new components were generated. The established HPLC method was simple, accurate and

repeatable to analyze the changes of characteristic components before and after different Gentianae Macrophyllae

Radix drug combinations.
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characteristic chromatogram
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Macrophyllae

Gentianae Macrophyllae Radix-Clematidis Radix et Rhizoma; Gentianae Macrophyllae

Radix-Stephaniae Teerandrae Radix; HPLC;
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T 10 mL &0, FH W B Ae B 2 Z0 5, 50, RIS (19
1 mL¥E W & 6 035 3 0.106 0 mg, f& oF 3¢ o
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Table 1 HPLC retention time,relative peak area of before and after
compatibility of Gentianae Macrophyllae Radix-Clematidis Radix

et Rhizoma

o %% 7l %50 H A
U7 G /min AP to/min AHRPUETAL to/min HIXEEEE R
wl - - 4.389 0.116 4,388 0.117
w2 - - 6. 104 0.159 6.107 0.115
w3 14. 536 0.019 - - 14. 542 0.034
w4 15. 093 0.076 - - 15. 095 0. 166
w5 16. 395 0. 020 - - 16. 391 0. 036
wb 17. 065 0. 007 17.082 0. 043
w7 18. 072 0. 044 - - 18.079 0. 067
w8 18. 548 0. 047 - - 18. 555 0.072
w9 - - 19. 168 0.025 19.177 0.022
wl0 21.031 1. 000 - - 21.046 1.015
wll 28.413 0. 021 28. 409 0. 026 28.438 0. 047
wl2 - - - - 29.222 0. 029
wl3 - - 33.374 0.177 33.401 0.227
wl4 45.659 0. 042 45. 662 0.042 45. 665 0. 042
wl5 46.574 0.284 46. 572 0.284 46. 57 0.284
wl6 48.277 0. 055 48.279 0. 060 48.282 0. 063
2
1
0 10 20 30 40 50
t/min

L 2SR 152, e
E1 H3xtE& HPLC

Fig. 1 HPLC chromatograms of Gentianae Macrophyllae
Radix strandard
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iledl
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AT BL ZEIU-BURAN G C. B R AN w8, J5 T S A 5 w0 Jg JIH 3
B2 Z3UEREMEAEKHFE HPLC
Fig. 2 HPLC characteristic spectrum of before and after
compatibility of Gentianae Macrophyllae Radix-Clematidis Radix

et Rhizoma
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Table 2 HPLC retention time, relative peak area of before and after

compatibility of Gentianae Macrophyllae Radix-Taxilli Herba

e 2%k BRI
N /min AHR B tn/min A BB 00 /min 4065 61
sl - - 7.127 0. 044 7.149 0.018
s2 14. 536 0.019 - - 14. 540 0.012
s3 15.093 0.076 15. 225 0. 020 15. 086 0.126
s4 16. 395 0.020 - - 16. 385 0. 040
s5 - - 17. 143 0.091 17.132 0.128
s6 18.072 0. 044 - - 18. 063 0.039
s7 18. 548 0.047 - - 18. 542 0.059
s8 21.031 1. 000 - - 21.031 0.708
s9 - - 23.207 0.022 23.026 0.043
s10 - - 24.027 0.022 24.028 0.034
sll - - 24.384 0. 020 24.387 0.032
s12  28.413 0.021 - - 28.422 0.023
s13 - - 29.191 0. 009 29. 194 0.028
sl4 - - 29.784 0.091 29.796 0.186
sl5 - - - - 43. 169 0.013
s16  45.659 0. 042 45. 655 0.042 45. 657 0. 042
s17  46.574 0.284 46. 569 0.283 46. 574 0.283
s18  48.277 0.055 48.275 0. 062 48. 282 0.062
2

t/min

1M 352, Mkt
B3 B2F4ERXESHPLC

Fig. 3 HPLC chromatograms of Clematidis Radix et Rhizoma

and strandard
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s1
st VAl N
s1 s B
PR nam Y
szkgws
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A ZI0B BIU-RAAECORU 6. BT R AT; 87, Je A
s12. Hit i 1
B4 HFARFERMEBFHHFAIE HPLC
Fig. 4 HPLC characteristic spectrum of before and after

compatibility of Gentianae Macrophyllae Radix-Taxilli Herba

LA UE ;15 S U 25 X8 7 AR I . 83, 84,85,57,
$9,s10,s11,s12, 513, s14 5 0g A4 A0 X 04 Tap AL 4 54
Kssl, 82,56, s8 5 U [y A Xih g 1ol AL 24 0k /) 5 816,
s17,,s18 51 {4 R X g I ALY 8

2.10  ZEJT-py C 24 % 3 ot S 1R TS R0 E 2 o3
ARl 73 A o B © v R B e iR
AR 20 p, ARERZE DL BT E (FETU-BTE 3 R AR,
RIS PRSE , 1 2. 4 T J7 1 il o s il i 0, 1 L3k
G2 T BERE 20 WL, 0045 6T I B 45 250 AIE 4 1
Sy Ui AR, TH B I A G e T AR, 4R UL 3 3, HPLC
g ILIE 5,6,

2
k .
0 10 20 30 40 50
t/min
L. By AR ;2. B By 2 o
BS5 B2 R3E&HPLC
Fig. 5 HPLC chromatograms of Stephaniae Teerandrae Radix and

strandard
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Table 4 Trend of content of characteristic components after

a7 different combinations of Gentiana

4 ZEIL-HL R A ZHI-FRAE ZH-PiC
& f0] 12 f2 I = 2 I 2 X I o
ik o afrks G i s i 35 e
s B 1" 15 wl 1 sl 1 fl 1
5 10 15 20 25 30 35 40 45 50 w2 l 2 ! I !
#/min w3 1 3 1 3 |
A ZEH0B. BB O C B O 0. B S g 1. S A 15
ZEI0;B. BB C B 0. B ST T L A w T “ T ° t
W7 © W bR B ; £16. 43 B B
v5 s5 f5
B 6 BT EMERIEH HPLC $1E i " f i f \
Fig. 6 HPLC characteristic spectrum of before and after w0 1 s6 ! fo 1
compatibility of drug on Gentiana compatibility tetrandra w7 i s7 1 7 0.017 CGHr L)
. . w8 1 s8 l 1
x3 ERAR.PCOEMEEEHFEERNRERE . ETRKHEXETR
Table 3  Retention time, relative peak area of before and after w9 . 9 1 -
compatibility of Gentianae Macrophyllae Radix-Stephaniae w10 1 s10 1 f10 !
Teerandrae Radix wll 1 sl 1 f11 l
. #IL pic #IL-pic wi2 0.029(F ) si2 1 f12 1
&5
tp/min FAXFIERIFR tg/min A XS WERT AR fp/min X 06 TR R wl3 1 s13 1 13 !
f1 - - 4,382 0. 139 4. 385 0.235 wl4 — sl4 T f14 T
2 - - 6. 492 0.024 6. 494 0.021 wl5 N s15 0.013(Hsy) f15 1
3 - - 7.261 0. 066 7.288 0.018 wl6 1 sl6 — f16 il
4 14. 536 0.019 - - 14. 544 0. 026 s17 — 17 !
5 15.093  0.076 - - 15. 103 0.070 s18 - f18  0.010 (i s3)
6 16.395  0.020 - - 16. 400 0.028 19 !
7 - - - - 17.077  0.017 20 -
8 18.072 0. 044 - - 18.082 0. 050 21 !
i 18. 548 0. 047 - - 18. 555 0. 047 N _
HPLC [] i 0 2 28 JE e AN ) e AT 245 % o 2 o 30045
10 - - 19.539 0.018 19.519 0.013 RN . : , .
B 28 20 A A T AR A A 4
fi1  21.031 1. 000 - - 21. 040 0.956 NN N o
8 A P BRI 53547 S, 285 43 X A Ui B0 A A
12 - - 22.671 0.014 22.652 0.032 P N
FUF#EAT T BELR, B T 210, 220, 230, 250,
f13 - - 25.603 0. 060 25.558 0. 037 h L e e s . N
270 nm 5 NPT E , K BLAE 220 nm KR,
14 - - 26.793 0.252 26.739 0.331 s s s . R
ZIUX G FOK Y HPLC (038 fE 96 15 2 50 £ Y I,
f15 28.413 0. 021 - - 28.423 0. 028 s e . N .
T 5 BRI ) HPLC 3% 347 L o 17 -
f16 - - 28.982 0. 280 28.929 0. 344 . b s " » . N N
} MR IK MG -BE R K X O N -2 TR K Z R I R 4,
17 - - 30. 595 0.752 30. 659 0. 748 . X R " - - e
s W oot R R B R R 7 X, S5 SRR SR 2N -0 TR

KR GEEAT B BE PRI, % 1 1) 0 8 BOR B
3.2 FEMEGHIE T A IR 4 25 STl S g

f19  45.659 0.042  45.747 0.068  45.655 0. 042
20  46.574 0.284  46.568 0.283  46.570 0.283

21 48.277 0.055  48.275 0.024  48.277 0.062

Aok E R Z 2 B, W7 A B 35 15 0 B
RRAEE 0 22 Bt o, A B AR S AN AR R

BT WL 4 3.3 ZFIURALET 5 R AR 22 B I ie S8R
3 iFig HESL T HPLC 43 H7 28 JUAS [ JC A1 24 %60 11 J5 4R A 1 1

3.1 @ik &M ESHCIREATI SR ATk, Ok AR SRR L, =
- 06 -
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ik RO A 9 9000, 5 O 26502 ] g
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