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Studies on the Analysis Method in Chinese
Herbal Medicine by HPLC

Horng-Liang Lay
National Pingtung University of Science & Technology

ABSTRACT

This project, we selected Chinese herbal medicines, Caryophylli Flos, Corni
Fructus, Gardeniae Fructus, Armeniacae Semen, Stephaniae Tetrandrae Radix,
Ledebouriellae Radix, Scutellariae Radix, Coptidis Rhizoma, Citri Exocarpium
Rubrum, and Gentianae Scabrae Radix for model drugs to develop analytic HPLC
techniques. Eugenol in Caryophylli Flos, loganin in Corni Fructus, geniposide in
Gardeniae Fructus, amygdalin in Armeniacae Semen, tetrandrine in Stephaniae
Tetrandrae Radix, 5-O-methylvisamminol in Ledebouriellac Radix, baicalin,
baicalein, wogonin in Scutellariae Radix, berberine, coptisine, palmatine,
berberrubine in Coptidis Rhizoma, hesperidin, nobiletin, tangeretin inCitri
Exocarpium Rubrum, gentiopicroside, swertiamarin in Gentianae Scabrae Radix
were used as indicator components to analyze multi-components simultaneously by
HPLC. The analytic HPLC methods described above have been confirmed to be
reliable for quantification. These methods can also be used to establish standards
for quality control to ensure the accuracy and efficiency in Chinese herbal
medicine.

Keywords : Caryophylli Flos, Corni Fructus, Gardeniae Fructus, Armeniacae Semen,
Stephaniaec Tetrandraec Radix, Ledebouriellac Radix, Scutellariae
Radix, Coptidis Rhizoma, Citri Exocarpium Rubrum, Gentianae
Scabrae Radix
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HRoEECBAZ SARST R LES X 14482 S¥B AU
% (D.alataL.)~ % = % (D. alata L. var. purpurea (Roxb.) M. Pouch) ~
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Thunb. Var. pseudojaponica ( Hay. ) Yamamoto ) % |2 % . % ( D.
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doryophora Hance) % 27 e £ k3 3 enk = AL 5 L f B s
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B I0AEH 2 M A AN T S 2080 2
Ao

(D) fhd & 2 p v R
1.7 % : eugenol ( f & Propyl paraben )
2. %% ! loganin ( P #% Thymol)
3. iys+ : geniposide ( p #% Thymol )
4. % iz : amygdalin ( p #% Thymol )

e

1
e 5 Ao tetrandrine A5 2 4FF 4 o FlYt AT 2
4 T @ * tetrandrine § I k= 4~ o H 4 sinomenine -
aristolochicacid & 2 /gl 2 Rip e 2455 A » hpEmy?
Bt ZH AR 2 &iE (P 4% 3,4-Dihydroxybenzaldehyde )

5.F# &  tetrandrine » sinomenine > aristolochic acid » & &&=

6.1 kb * 5-O-methylvisamminol ( p # Rutin )
7.% % ! baicalin, baicalein, wogonin ( f #% Propyl paraben )

8.% il : berberine, coptisine, palmatine, berberrubine
( 1% 3,4-Dihydroxybenzaldehyde )

9.1 = * hesperidin, nobiletin, tangeretin ( M #% Naphathalene )

10.75 %% @ gentiopicroside, swertiamarin ( pr #% Thymol )
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95% Ethanol ( = ¢ /& )~ & % -k (18MQ, Millipore )
Acetonitrile (LC % )~ Methanol (LC % )~ Phosphoric acid ( 4 )
0.45 um g *% (Millipore ) ~ 95% ethanol % -

~ HPLC & 45 2
() EHE SR AR

%g_gx—: é \J,*qg"g;\f—‘,\li.ﬁ; N —éf:\yﬁa ~ Bk ‘ﬁ?f‘
+ i - ez 3 % 10 5% £ 2g> 4 methanol 100mL i& {7
WUREB o FEEERF L 3 e B # LKL No2 g
Wi £ GRS R T SmLo F R e B SR SRR
£ 5 045um g iE g s 0 B iF HPLC 2. 2 & 53 % °

(Z) Atz 2@

1.3 2R dp R 47 & % Sepe i
(1) % »xi% 4p & 47 & © Hitachi % %t
(2) Autosampler L-7200
(3) UV/Vis Detector L-7420
(4) Pump L-7100
(5) Interface D-7000
(6) Data analysis : Computer control

2.v0 HPLC A4 g & o 9500 T o B8k fo 4 o0 dig i

()48 A 4520 8 i e > ko E 8 978 S F7 1050 1 0 B
2RIk E

(2) i R A el 6 2 o

(3)i& 17 % — = il (FiE & o
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(4) 0 2 Bk o 18 ek 47 ] > H[ETEe A ML R O g PR ePiE 2 o

O)EAFHBA)E(5) E P RER LS -

(7)3—£r§ i/xiiﬁé]’l“rn—,-x-—s#r.r‘]kj:gy }é]%’??ﬁfi E
)i %ﬁi"’ﬁ"’#g/{:}'&-{-,; é./u‘/” ﬁxv}:ﬁ J ﬂ_ﬁ\&/:‘-)\ﬂio

3.Calibration curve 2_ & = 9

HIEE P L BEHHRILE T /']‘4m ¥ 2. 70% methanol
ﬁ*‘ﬁé%lﬁ“‘*‘ AR RERERE SRR BA 2 3 RA e
-

(1) 4 : Eugenol: 51.25 ~ 102.5 ~ 205.0 ~ 410.0 ~ 820.0pg/mL -
(2) L % % Loganin: 26.25 ~ 52.5~105.0 ~ 210.0 ~ 420.0pg/mL -
(3) L1 ¥+ : Geniposide: 18.75~37.5~75.0~150.0 ~ 300.0pug/mL -
(4) ¢ = : Amygdalin: 18.75 ~ 37.5 ~ 75.0 ~ 150.0 ~ 300.0png/mL -
(5) # & : Tetrandrine: 25.0 ~ 50.0 ~ 100.0 ~ 200.0 ~ 400.0pg/mL -

(6) 7 k. 5-O-methylvisamminol: 12.5 ~25.0 ~ 50.0 ~ 100.0 ~ 200.0
pg/mL o
M+ %
a. Baicalin: 22.50 ~ 45.0 ~ 90.0 ~ 180.0 ~ 360.0pug/mL - b.

Baicalein: 25.0~50.0~100.0~200.0 ~400.0pg/mL - c. Wogonin:
1.00 ~2.0 ~4.0 ~ 8.0 ~ 16.0ug/mL -

(8) % i -

a. Berberrubine: 8.13 ~ 16.25 ~ 32.5~ 65.0 ~ 130.0png/mL -
b. Coptisine: 5.00~10.0~20.0~40.0~80.0ug/mL - c. Berberine:
4.06 ~ 8.13 ~ 16.25 ~ 32.5 ~ 65.0ug/mL - d. Palmatine: 5.31 ~
10.63 ~ 21.25 ~ 42.5 ~ 85.0ug/mL -

O H =
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a. Hesperidin: 6.25 ~ 12.5 ~ 25.0 ~ 50.0 ~ 100.0png/mL - b.
Nobiletin: 3.75 ~ 7.5 ~ 15.0 ~ 30.0 ~ 60.0pg/mL - c. Tangertin:
#2.5+5.0~10.0~20.0 ~ 40.0ug/mL -

(10) 5 7%

a. Gentiopicroside: 18.75 ~ 37.5 ~ 75.0 ~ 150.0 ~ 300.0
ug/mL e b. Swertiamarin: 3.12~6.25~12.5~25.0~50.0pg/mL -

L L EH L REEBRY R ENRES £
2 0.45um g e e 150 T TERE W &2 3R & B~ 20ul
it~ HPLC i& 17 & 47 » AR &g 304R 0 5 2 L% 5
R Y R R ER G X BRETRESR > ¥
RS RS o A2t (y=ax+b) 2 4P K ik
(y)e

4. 45 % ;% 2_gE»ciEgk (validation) &
()F p p (intra-day )~ £ p 0 (inter-day )

Pl wEREFRESBRN Y S F 2
RO - RZEBELRARL NI 24 N R E 24 R
BB Sz S T A u R Rk R R ST L R
EREG F B2 T3 BB HLZ PR Glco

5. %4z & (recovery)

() Bt i3 i 15mLo & Wi o= 457 P kR (455 kR
Cl~P kR Cm~BkACh) 2 s s RETZR 25
- ERBEFFEITZ B /f]‘ e B2 B8R & 0.45um iF
Ja g 0 M i HPLC & 47 » A sl #r i@ 2 k& & 4 CI-C3 o

()~ 47 A G e iR g R 2 R F At 2 kA Coe

Q) T F R e AR > AT At 4 7 £ 54

L A
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5 8%

- ~ 7 42 HPLC A 45
(=)~ 45
1.Column : Inertsil 5 ODS-2 > 4.6 .D.x250mm -

2.4 #:4p © water 2 acetonitrile ( & B H pH 5 2.8) i
R PRAEN AR - o

3.7~ & 1 20uL -
4.7z ¢ ImL/min -
5. 44 E UV250nm

(= )HPLC 2 4 #

d & 37 B - “75% > Eugenol 2. 7% § FFRF 5 14.43 & ~ p 304%
I+ B Propyl paraben 2z % § PFR & 12.09 & » & dpih a2 it
% & & 1 Photodiode array (PDA) detector Fz322:E 3|7 % 4

Bl o gt AAEE T A A2 R LTS A B ST
¥t A A Yk

(2)Fircit s

# = -= % intra-day - inter-day % recovery Z FEitidgk B % o
Eugenol & ~ ¥ ~ % )k & 2_ intra-day % inter-day #& Fl% % > CV
B et 5% 0 B 4 (% 2 ) o Recovery R R| &
80.45-94.78%z_ FF » E 7

PR (£ 2 )

(z)eEm2 WiF

Eugenol © # 51.25-820.00pg/mL & /& § FIHE- 28 & 5 f25¢ 3
y=0.0028x+0.0105 (r=0.9999, n=3) -

Eugenol 2z s £ MHV F 5 2 4Fme A %> &7 F )
Eugenol (kR % 5 &
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(1)7 42 ek

%% kot Eugenol 20 #7% F RiR2 th 28R > H 3
g%ﬁﬁl 6,284.67+0.30-8, 196.29+3.81ug/g' £ 82 13 B( £ = )°

= PRz HPLC 4 4%
(=) A 47 i
1.Column : Inertsil 5 ODS-2 » 4.6 .D.x250mm -

2.#% #4p : water % acetonitrile ( & MEFEAHR H pH E 5 2.8) &
FHRETER > PHRANACRT o

3.~ £ 1 20uL o
4.7 ¢ ImL/min -
5.4 44 & 1 UV250nm -
(= YHPLC 2 A #
d & 17 Bl = #77 > 5-O-methylvisamminol 2_ /% § pF /F 5 15.52
A~ R R Rutin 22 F T RER S 9.47 A {i#*ﬁ%ﬂ > A2

< A

' % & 1 Photodiode array ( PDA) detector fzzniaif 3|7 #£ <
®’+w¢$n*T**A;ﬁ%ixJ3Wﬂﬂ@*ﬁl%
B UL G o

(2 ) Fircik s

# = -- & intra-day ~ inter-day % recovery Z Fe3iiESk % o
5-O-methylvisamminol % ~ ¢ ~ k& 2 1ntra—day % inter-day
WplES%S > CV iEF 23 5% LR 24F (£ ) Recovery
W B R B 83.45-96.78% 2. F » £ 5 dFenwfey (£ - )o

()& 2 @i

5-O-methylvisamminol : # 12.5-200.0ug/mL ik & # ] 1 2& &
M7 5 y=0.0288x+0.0208 (1r=0.9999,n=3) °
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5-O-methylvisamminol 2_ & & %357 {§ 3] 245 che Sk % »
¥ ¥ f 1) 5-O-methylvisamminol Jk & %2 7 & -

T)Ph 2T EHFS

% %% o7 5-O-methylvisamminol & 20 &7 F Xk 2 &
AR 27 EFF S 407.4143.27-1,997.0244.050g/g » £ £ 9
490 (% ~) e

4 %2 HPLC & #5
()~ i
1.Column : Inertsil 5 ODS-2 > 4.6 .D.x250mm -

2.8 8 4p 1 10%% 50% acetonitrile ( & " ERFEH H pH 5 2.8)
EEHRTR O PRAEN R o

3.7~ % 120uL -
4.7 ¢ ImL/min -
5. 214 & UV240nm -
(= )HPLC z_ » &

d & 17 B = #75F > Baicalin 2. /% ¥ FF R 5 6.77 4~ ~ Baicalein
GRS 2045 4 ~ Wogonin 2% PFRY 5 25.81 &~ 3R
% B Propyl paraben 2 /% § PR 5 3326 & » Edgfh A 2
g fi % Photodiode array ( PDA ) detector F&z0.39:% 3| ¥ & %
;ivl%] Bt A BIEET AR a2 g ALT AP HE LT
#ﬁ i:l RAF A BT E o

(= ) FEPTR B

# -+ -1 — % intra-day ~ inter-day % recovery Z_FEiTiikE
% o = BdgtRa s A~ ¢~ 3 RAR 2 intra-day % inter-day &
Plg% CVETF 23 5% L R4 (%»—L)oRecovery%ﬁ
PRt 84.68-99.54%2 > B dFwjey (L - )o
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() 52 9

Baicalin : & 22.5-360.0pug/mL k& # Bl 28 0 &= 4250 3
y=0.0109x+0.0035 (r=1.0000, n=3) °

Baicalein : % 25.0-400.0ug/mL k& § BIHR8 & 82 4250 %
y=0.0196x-0.0693 (r=0.9999, n=3) -

Wogonin © # 1.0-16.0ug/mL Jk & § B8 4 > 425 3
y=0.1785x-0.001 (r=0.9998,n=3) -

3%%%$&iﬁiﬁé?@ﬂ%%ﬁgﬁ@f
3%%%*@%&5€§°

W

I E R

(

I=q

)R B2 TE SR

£ % % & om Baicalin ~ Baicalein 2 Wogonin ¥ = f&4p # =
A 20 7 Rz AR 2 ZEFEBA S 15059.614
2.45-40,386.67+2.99ug/g ~ 8,503.71+4.78-20,573.65+0.81pg/g -
546.03+0.68-208.01+1.57ug/g » 2 £ £ %@A\ Bl s 268 i ~242
2% 263% (Lt--Lw)o

r s #5312 HPLC A4
(=) A HiE
1.Column : Inertsil 5 ODS-2 » 4.6 1.D.x250mm -

2.8 840  5%% 100% acetonitrile ( & M aEFEHR H pH & 5 2.8)
EEHRPE O PEANA LT o

351~ £ 1 20uL -
4.7 ¢ ImL/min -
5.% 4k £ - UV240nm o
(= )HPLC z » 3

d & 47 B2 #7F > Swertiamarin 2. F FPERF 5 14.96 & ~
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Gentiopicroside 2 /% F FFRF 5 20.28 4 ~ p 3042 4 & Thymol
ZEGER G 3259 & o )"a‘ﬂ%ﬂs\é\;,}i% J"F;. * Photodiode
array ( PDA) detector #&3232iE 3|7 & % # ] A SE ST

%$9;ﬂ%%iﬂvﬂﬂﬂw$94% b*%%@@k%o

(2 ) FErTip
# -+ -1+ —= % intra-day -~ inter-day % recovery 2. FETiEZk
ZE o - B :}ﬁ s M~ ¢ ~ 3 kERZ intra-day % inter-day
iRl % CV EF 2% 5% £ R4 24 (£ -+ )eRecovery
W PIB] 2 87.29-96.74%2 FF » L 3 24Fhw fTF (£+-=)-
(z) & sz GiF
Gentiopicroside @ % 18.75-300.0ug/mL ,ié}iqrﬂﬁﬁ—‘ﬁ- d &
#25¢ 5 y=0.0107x+0.0061 (r=1.0000, n=3)
Swertiamarin : # 3.13-50.0pg/mL Jk & # B2 & 487 4250
% y=0.0278x+0.0132 (r=1.0000, n=3)
- BAERAS 2 KE EFRadas MM G P 7 Fd
:%%ﬁ¢¢k§5A§°
(T)F"ex 2 2 8 85%

Z_¥ % % 7 Gentiopicroside 2 Swertiamarin % = f& #F‘ LN
A 20 AR kR R AKE 2 ZEFFIAS B 6791.55%
0.96-39249.50+1.52ug/g ~ 204.62+4.29-1986.66+2.60ug/g » # £ B #
Flawla384 2579122 9718 (£~ ~-+4 )

I~ s 2 HPLC A4
(=) A HiiE
1.Column : Inertsil 5 ODS-2 » 4.6 .D.x250mm -

2.8 848 1 20%% 100% acetonitrile ( & " EifEA H pH & 5 2.8)
BEHFRFE O PHERANACER DL

3.2~ £ 1 20pL o
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4. ;7% ¢ ImL/min -
5.4 A& 1 UV220nm -
(= )HPLC z_ %~ &

d & 47 B 7 #77F > Geniposide 2. ¥ T FF R 5 4.94 & ~ p 0%
4+ fF Thymol 2. 7% % FERF 3 22.67 & » ¢ iﬁﬂrgw;,;u,; @R
¢ Photodiode array ( PDA) detector f&3a39E 3|7 &< §F » &
PN BEIEE T A A A 2 AL D] A B ST 0g R
43 A BT S o

(Z ) FE ik
. = + - -= L = % intra-day ~ inter-day % recovery Z. Fg3Tid
S %% % o Geniposide 71X ~ ¥ ~ B Jk & 2 intra-day % 1nter—day %
BliE % CViEF 33 5% £ IR 24F (£ = + - )eRecovery
BB 7 89.74-98.48% 2 F » L AdFenw ey (= L2 )o
(z)te ez WiE
Geniposide : % 18.75-300.0pg/mL 7k /& # Fl 452 & 4 42 5¢
% y=0.0428x+0.0615 (r=0.999, n=3)
Geniposide 2. & £ 57 F I 24 e Ml % > &7 £
Geniposide )k & %2 3 £ o
(T)hfss 2 LB B %

T %% &1 Geniposide & 20 87 I k2 & 28l > 2
SR #F S 22,990.02+1.80-50,902.80+0.84pg/g » £ B 5 221
2-+=)o

2 v LE®2 HPLC A 4

N\

(=) & 4 5
1.Column : Inertsil 5 ODS-2 » 4.6 1.D.x250mm -

2.8 8548 1 10%% 100% acetonitrile ( & i 2 pH & 5 2.8)
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BEFHREFER FERAN AR L oo
3.7~ & 1 20ulL -
4.7z ¢ ImL/min -

5.% 44 & UV240nm -

(= )HPLC 2 & 3
d & 17 B> #77F » Loganin 2. /F §EFF 5 13.11 & ~ p 4R

—?‘4’7'%& Thymol 2_ 7% § PR 5 2546 ~» > %#ﬂ%ﬂg\l}\,ﬁ\i& AR
Photodiode array ( PDA ) detector Fz3n$2:E 3| ¥ & % IS
2

“L“_
LN LE T A A 2 AL TS A H e AT
A g o

(=) FEreidsk
PLF

+ 7 -= = % intra-day ~ inter-day % recovery Z

+
~ —
% %% o Loganin ™ ~ ¥ ~ B Jk & 2 intra-day % 1nter-day P
= -+ 7 ) Recovery

B CV &1 )% 5% F Rl (4=
e iR P B4 adpenwr iz (2L )o

92.00-110.00%2. B » & %

(z) & M2 B
Loganin © & 26.25-420pg/mL k& § B2 & 82 250 3
y=0.0186x-0.0018 (r=1.0000, n=3) -

Z R ERDT FD 2 hE MR T

Loganin o
Loganin Jk & % 3 &
TE S
TE %547 Loganin & 20 &7 F kih2 A8 > H
B F 5 2,727.00+0.59-4,883.42+ 1. 16pg/g » £8 9 1.79 1 ( %\»

i
#

- _L - °

)

=~ % iz2 HPLC & 4%
(- )& 7 i
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1.Column : Inertsil 5 ODS-2 > 4.6 [.D.x250mm -
2.8 840 1 10%% 60% acetonitrile ( & M aEFEHR 2 pH & 5 2.8)
EEHRTR P REN R S N
3.54~ £ :20uL -
4.7 ¢ ImL/min -
S A& D UV220nm
(= )HPLC z » 3

d K47 = #77 » Amygdalin 2 % § FEF 5 8.34 A ~ 3R
4= & Thymol 2 /% § FFRF 5 28.29 4~ » 2#%1&mgu4,\i;}p§‘giﬂi
& Photodiode array ( PDA) detector fxztad 317 &% 5 > &
PLABRIEE T A L s g RS R H B ;\,w\,-;#ﬁ ¥ 2
¥F o3I E o

(2 ) Fircidk s

% = -+ 4 -= -+ % intra-day ~ inter-day % recovery 2. FE3TiE B

2% o Amygdalin & ~ ® ~ 3 )k & 2_ intra-day % 1nter-day R
B% 2 CV EF 3B 3 5% F 24 (£ L4 ) Recovery
tiRIR] 2 89.74-98.48%z2 fF » £ 5 dFihw e (=1 )o

(z) k2 M2 G i

Amygdalin : # 18.75-300.0pg/mL Jk /& # Bl 45 2 & > fg 3¢
% y=0.0127x+0.0257 (1r=0.9996, n=3) -

N

Amygdalin 2. & & RHF F I 24 Ak R TV R

Amygdalin JE & 2 7 & ©

14
|k
5

( ok

RS

T B %% Bt Amygdalin % 20 67 F KRz $k A B 0 H
+
T

£ 4 Fl 5 224.4740.85-2,864.68+0.40ug/g > £ £ ¥ 12.76 & (%
L))o

[TERROS
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A s B e 2 HPLC 4 #
()~ Frig iz
1.Column : Inertsil 5 ODS-2 > 4.6 [.D.x250mm -

2.# #4p * water 2 acetonitrile ( & M EEfEA H pH & 5 2.8) &7
R PERAEN AR L

3.4~ £ 1 20uL ¢

4.;%:# © ImL/min e

5S4 DA E D UV230nm o
(= )HPLC z_ » &

d & 7B ~ #77F > Tetrandrine 2_ /% § P 5 26.89 4 ~ P 2K
% 47§ 3,4-Dihydroxybenzaldehyde 2 /# § P & 5 12.89 » » %
it A 2 iE R X Photodiode array ( PDA) detector f 332
é’:' 4’5‘%‘?"@’&_1« A l'+'i—rx‘:¢\"4°\—;/}9‘s’lé;\;»i]—%;’wﬂﬁ
SRR S =R R AR S

(2)Frcit s

% = -+ =-= - » % intra-day ~ inter-day % recovery Z_ FgTiE
% % % o Tetrandrine %< ~ » ~ 3 JE & 2 intra-day % mter-day %
Plg % CV BT 23 5% L IR 24F (£ =+ = ) Recovery

WeRI P £ 91.55-98.36%2 fF » £ 4 adrehw ek (A=Lw )o
(z )82 @i

Tetrandrine : % 25.0-400.0pug/mL 2k & § FIH5-28 o 42 425¢ 5
y=0.0057x+0.0402 (r=0.9997,n=3) °

X\

14
|
-

Tetrandrine 2. & & %357 F 3] 243 e MM &
Tetrandrine k& %2 7 & -

NS

ERAER S ¥ 3!
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T8 %% & Tetrandrine 220 67 b KRz % A %R > 2
58§ F 5 2365.23£023-5138.5240.94g/g - £ 8 9 2.17 & (%
- L

1 ~Fi#2 HPLC 4%
(=) A 47 i
1.Column : Inertsil 5 ODS-2 » 4.6 1.D.x250mm -

2. %840 1 10% % 60% acetonitrile ( & " EifiA H pH & 5 2.8)
EEHR PR RN RS L

351~ £ 1 20uL -

4.7 ¢ ImL/min -

5.4 k£ UV260nm o
(= )HPLC z » 3

d & 47 B4 #757 > Berberrubine z ¥ § PFRF 5 2877 A -
Coptisine 2_ % § F¥ ¥ % 45.48 & ~ Berberine 2. /# § B 5 60.03
A ~ Palmatine 2 % § PFR 5 6342 & ~ N NEEHF 34-
Dihydroxybenzaldehyde 2_ 7% § P& [ 5 13.08 4» » & dgif= & 2 &
U ' & 5 Photodiode array ( PDA) detector £33 3|7 #& % §
NN RO - S R UL R
o} AdEA HAEE o

() FEreid R

4 =z -+ = -z -+ ~ % intra-day ~ inter-day % recovery 2. Fg 3TiE

Flpk ooow Bigiks A il 7~ FER 2 intra-day % inter-day

WwiplgE CViET 323 5% L 24 (4 = + = )oRecovery

ORI 2 90.38-102.73%2. F » £ 3 243w fo ¥ (=L ~)o
(z) &Mz Qi

Berberrubine : & 8.13-130.0pg/mL jE /& §* B H& 3 o 5= fg 3¢
% y=0.0081x-0.0046 (r=0.9998,n=3) -
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Coptisine : # 5.0-80.0pg/mL jk & # B8 4 &> 4250 5
y=0.0166x-0.0223 (r=0.9999, n=3) -

Berberine @ 7% 4.06-65.0pg/mL ik & & FIHR8E & &5 4250 %
y=0.0251x-0.0147 (r=0.9996,n=3) -

Palmatine : % 5.31-85.00pg/mL Jk /& # B 452 & 4 425 5
y=0.0245x-0.0138 (r=0.9998,n=3) -

-

v B RS A 2 kAT B3] A E A G
R A

N
4

el
s

(I)rdz T2 %k

T_E % % ¥+ Berberrubine~Coptisine~Berberine 2 Palmatine
EFr s 207 F KR AR HZERERE A
B & 1,197.06+0.28-3,185.22+0.24png/g ~ 3,996.74+2.45-9,944.47+
1.20pg/g ~ 14,698.95+1.35-30,178.57+3.18pug/g ~ 3,859.47+1.28-
7,894.72+2.36pg/g > B £ R 4 F A S 5 2.66 B ~2.49 & ~2.05 &
22058 (=244 -+2)o

<\ 2 HPLC 4 #
(=) A4 if it
1.Column : Inertsil 5 ODS-2, 4.6 1.D.x250mm -

2.8 840 : 20%% 80% acetonitrile ( & M EEFEHR H pH & 5 2.8)

EEHRTR O P RAEN e L2 o
351~ £ 1 20uL -
4.;%i ¢ ImL/min -
5.% 4k £ S UV250nm o
(= )HPLC z » 3

d k& 7 B+ #7o1 > Hesperidin 2 % § R 5 1755 ~ -~
Nobiletin z_ /% § PF & 5 31.85 4 ~ Tangeretin 2_ 7% § PR 5 39.63
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&~ FRR 3 BT Naphathalene 2 7% § PR 5 48.89 & » & 4pik
X & 2 k% % B Photodiode array ( PDA ) detector £x30.35:% 3|
FERLFR R A BIEET LS 2 AT A H
AT ¥t Al A ek

(2 ) FErcik %

42 L w-w - 7 % intra-day ~inter-day % recovery 2. g 3 iE

gtk oo = Bipikr 4 i~ ¢~ 3 k& 2 intra-day % inter-day
wiRl% % CV iET 2] 3 5% £ R 24( & v + v )oRecovery
WPl B & 87.65-98.76%2 FF » £ 5 LdFehw e (Zw L1 )o

(z)Em2 QT

Hesperidin : & 6.25-100.0pg/mL Jk /& §& FI1&- 28 & 4= f25¢ 3
y=0.007x+0.0099 (1=0.9995, n=3)

il

Nobiletin : & 3.75-60.00pg/mL & & §= B4R & & 5> 250 3
y=0.1033x-0.0404 (r=0.9998, n=3)

Tangeretin : & 2.5-40.0pg/mL Jk & §= FI4& 2 0 & 4250
y=0.0685x-0.0188 (r=0.999, n=3 )

Wi

PN

B R 4 2 B SUST 9] L4 E S

= SR S
= Bipthe s kR ZE ZE

ERL TR & S 3

T £ % % &1 Hesperidin ~ Nobiletin % Tangeretin % = fé 45
Bl st 20 7 F KRR FAET > L EREL A
3842.06+0.94-14769.17+1.27ug/g ~ 307.41£1.29-681.20+1.42ng/g ~
79.92+4.59-257.44+4.18ug/g > H £ B A W 5 384 52222 8
3321 (42w t-w L))o
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CEEEE N2SH F AP

x

- ~7 % " eugenol 7 gt A 0 LKW loganin & At A 0 Lifs S
8

"4 eniposide & dptk= 4 > % iz 12 amygdalin E pte= s e

tetrandrine % :}}a &2 & 0 7 k2 5-O-methylvisamminol & :}% A s
317 baicalin ~ baicalein ~ wogonin & dptk= 4o * i
coptisine ~ palmatine ~ berberrubine = #,5 LM ’f}é %= 12 hesperidin ~
nobiletin~tangeretin & 5 # = 4 - % "4 1/ gentiopicroside~swertiamarin
Fl12. B o

i@ 12 berberine ~

SRS B L FEHZ HPLC A7 i > P 5 £ B H ST ¥
FERZ B4 o

RS E RS A RERL BT
M PRk B o

s

3
&

- ~ HPLC % #7 7 j# 2_ intra-day - inter-day ~ recovery % rxscifsk » H &

st A 45457 @ 5] e s
oA 0B8R L 2087 b kRS2 TR A -
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-~ APTEBEET A CLEE LS R e P SBR CF T

Fil R ER 10 A E 4 2 HPLC #1453 % -

- ~10 A& 2. HPLC #1722 ¥ 5k P & (inter-day)~ 2 p

I

/4

v

(intra-day ) % % Jc % (recovery) ¥ FEscifBh2 %d » 2 X T
R EECHFL 5B A FF RSN TR E
HEWUB DL ER IR R TR 2250F > EFHEFEFILP o

/4

10 f@EFH 244 ~ 7 ~ ek ay HPLC LEA 1R &
%% > 7 4 2 EBugenol 7 £ # Kl = 6,284.6740.30-8,196.29+3.81
ng/lg A2 % 1.3 &5 Bk 2 5-O-methylvisamminol 7 & # [l &
407.41+3.27-1,997.02+4.05pg/g » £ £ ¥ 490 & ; & % 2 Baicalin »
Baicalein % Wogonin ¥ = f& ip = & z® gfa Bl = & 9 &
15,059.61+£2.45-40,386.67+2.99ug/g ~ 8,503.71+4.78-20,573.65+0.81
ng/g ~ 208.01+1.57-546.0340.68ug/g » £ B @ FA B 5 2.68 & -
242 &% 2.63 & ; 4% ¥ % 2_ Gentiopicroside 2 Swertiamarin % =
Btz E#F A 55 6,791.55£0.96-39,249.50+1.52pg/g
204.62+4.29-1,986.66+2.60ug/g > 2 £ £ %Eﬂ/’v\ Hla 579 % 971
&5 Lis+ 2. Geniposide 7 ‘E_gtrw % 22,990.02+1.80-50,902.80+0.84
ng/g: 285 221 8 5 LEX @2 Loganin 7 £ #F 5 2,727.00+
0.59-4,883.42+1.16pg/g » £ 84 1.79 & 5 7 =2 Amygdalin 3 £
Bl 5 224.47+0.85-2,864.68+0.40png/g » £ £ ¥ 1276 & ; I ¢ 2
Tetrandrine 7 € # [l = 2365.23+0.23-5138.52+0.94pug/g> £ £ ¥ 2.17
% 5 & i 2. Berberrubine ~ Coptisine ~ Berberine 2 Palmatine 7z £ #
Bl 5 & % % 1,197.06+0.28-3,185.22+0.24ug/g ~ 3,996.74+2.45
-9,944.47+1.20ug/g ~ 14,698.95+1.35-30,178.57+3.18pg/g ~ 3,859.47+
1.28-7,894.7242.36pg/g » # £ B FFA B 5 2.66 & ~ 249 &~ 2.05
%% 2.05 % ; 1§ =2 Hesperidin ~ Nobiletin * Tangeretin & = f&4p
T A 7RG A S G 3842.06+£0.94-14769.17+1.27pg/g
307.4141.29-681.20+1.42ug/g ~ 79.92+4.59-257.44+4.18ug/g » H % B
FRA S 384 1 2222 2 322 % o #¢ 124 =2 Amygdalin
FEARECZ 1276 R HA ez 8 2R BEMA
B REN TR o
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PREEEF 258 N4y
wosd St R A B R A HPLC K45 B¢ & § 8 ke ik A 4T
=12
#

R AR A BT s hd 2 5 B RS A i )

PR R AFHEE R R A 0

Lxd

S o

AP FARFARRELEY FELR € 4 %5 CCMP94-RD-008
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2~ 57 %

1.2001 #4432 FMRE D SAREFH ¢ — 2 P2 WEAE - a4 ¥ o

2.7 FEAN 62005 487 FREFR AL AL FRRFLEY FEL
g3 10k# % AR

3.7 %%iﬁg’zoo4’§;;‘%ﬂ %gﬁﬁ_f’?fir;\ufﬁ#%ﬁ%%i '/T(93
4R o

4.4 Tt > 1986 E¥ fEtF 0 W2 P WF FF LT p.627-635 0
5.3F MR > 1980 0 ¢ EH 2 3 0 ATF F AL p.180-181 -
6.3 > 1985 f§j W FHF > ATF & KAk > p405-406 -

T.AHE- ~ L3 & ~ ZAXRHAR 7RTE 5 19650 S8 A L E DR 5 4 FE
7 19:69 -

8. a Itz 1989 » ¥ 4 B L4

\"‘\ﬂ

o

9.% »xikAp K47k (HPLC) -~ F 0 &7k (GC) 2 5™ & F ¥ & » 1995
PARE WL SRR R e

mm
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=~ R
F- T A BEFAP PR AR
Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 60 40
15 1.0 50 50
20 1.0 0 100
25 1.0 60 40

A: H,O (adjusted to pH 2.8 with phosphoric acid).
B: 100% acetonitrile.

L2 T EAHS LR p AR FR%

Compound  Concentration mean+S.D (R.S.D)
(png/mL) intra-day (n=3) inter-day (n=4)
820.00 819.12+0.32(0.04) 822.78+1.01(0.12)
Eugenol 205.00 206.36+0.34(0.16) 206.23+0.74(0.36)
51.25 51.38+1.94(3.78) 51.40+1.77(3.44)

22 TR EL R ER

Compound Concentration Rrecovery
(ug/mL) mean+S.D (R.S.D)
820.00 04.78+2.32(2.54)
Eugenol 205.00 85.66+4.21(4.91)
51.25 80.45+2.54(3.15)

4w = % Eugenol 2. T_& 4 15

Sample No. Eugenol Sample No. Eugenol
1 7988.81£5.06 11 6284.67+0.30
2 8196.29+3.81 12 6628.95+0.26
3 7661.37+£3.52 13 7229.68+2.74
4 7373.69+£0.47 14 7243.16+0.63
5 7673.26+2.47 15 7511.79£1.52
6 7735.36+1.50 16 0943.42+2.43
7 7539.35+1.14 17 6487.42+2.66
8 5936.48+0.55 18 6982.63+0.70
9 6329.99+0.39 19 7018.56+4.27
10 6329.00+0.27 20 7460.44+1.44
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3 BhHBEip2 PR P RAEN

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 81 19
15 1.0 81 19
16 1.0 10 90
30 1.0 81 19
35 1.0 81 19

A: H,O (adjusted to pH 2.8 with phosphoric acid).
B: 100% acetonitrile.

22 BRAFELRPpRERD FRR

Compound Concentration mean+S.D (R.S.D)
(ng/mL) intra-day (n=3) inter-day (n=4)
200.00 199.67+0.17(0.09) 202.20+0.15(0.74)
5-O-methylvi- 50.00 79.74+0.21(0.42) 50.40+0.19(0.38)
samminol
12.5 12.09+0.19(1.57) 12.20+0.52(4.26)

R Wl Ul R R

Compound Concentration Rrecovery
(ng/mL) mean+S.D (R.S.D)
200.00 96.78+3.32(3.43)
5-O-methylvi- 50.00 95.66+4.51(4.71)
samminol
12.5 83.45+3.44(4.12)
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% ~ Bk 5-O-methylvisamminol 2. 2 & 4 17

CEEEE N2SH F AP

Sample No. | 5-O-methylvisamminol | Sample No. | 5-O-methylvisamminol
1 1813.84+2.20 11 725.36+0.08
2 833.31£5.47 12 941.614+4.57
3 1997.02+4.05 13 888.44+1.52
4 1663.06+7.32 14 1736.74+5.79
5 1245.43+6.66 15 1229.07+0.38
6 1740.43+1.83 16 1052.53+2.71
7 1868.69+5.38 17 407.41+3.27
8 1107.79+5.99 18 411.53+£3.89
9 1091.49+4.45 19 589.41+1.73
10 946.85+2.60 20 1103.59+4.80

24 R A HEAR PR FRARS
Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 55 45
15 1.0 55 45
20 1.0 30 70
30 1.0 30 70
35 1.0 10 90
40 1.0 10 90
47 1.0 0 100
55 1.0 0 100

A: 10% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
B: 50% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
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SR A T

FpR2EPRFRER

Compound Concentration

mean+S.D (R.S.D)

(pug/mL) intra-day (n=3) inter-day (n=4)
360.00 359.28+0.76(0.04) 358.81+1.19(0.33)
Baicalin 90.00 90.354+0.21(0.23) 91.23+1.09(1.19)
22.50 20.4740.84(4.10) 21.56+0.68(3.15)
400.00 398.89+0.44(0.11) 398.74+0.72(0.18)
Baicalein 100.00 99.7540.63(0.63) 100.67+0.33(0.33)
25.00 24.6440.52(2.11) 24.7940.14(0.56)
16.00 15.8740.23(1.45) 15.8240.01(0.06)
Wogonin 4.00 3.96+0.11(2.80) 3.91+£0.29(4.41)
1.00 0.97+0.07(4.21) 1.13+£0.09(4.96)
Ft- FELF ;‘%;?,”Fﬁééﬁﬁ
Compound Concentration Rrecovery
(ng/mL) mean=S.D (R.S.D)
360.00 99.5444.16(4.18)
Baicalin 90.00 91.21£3.75(0.04)
22.50 84.68+2.96(3.50)
400.00 97.1243.36(3.46)
Baicalein 100.00 95.87+3.47(3.62)
25.00 90.254+2.14(2.37)
16.00 98.4743.33(3.38)
Wogonin 4.00 94.65+3.88(4.10)
1.00 91.45+1.44(4.57)
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% -+ = §F % Baicalin 2 T_& 4~ {7

Sample No. Baicalin Sample No. Baicalin
1 20774.97+2.59 11 31423.2242.33
2 17370.84+1.98 12 35947.46+5.04
3 30955.87+1.55 13 31943.98+1.17
4 27824.5+5.03 14 20900.05+2.44
5 23264.16+0.15 15 32721.32+1.05
6 15059.61+2.45 16 40386.67+2.99
7 21083.71+1.23 17 24219.06+1.12
8 20095.80+1.97 18 30542.03+3.43
9 26116.24+2.17 19 30600.40+5.06
10 26303.01+4.16 20 27620.15+4.27

% -+ = % % Baicalein 2 =¥ 4 5

Sample No. Baicalein Sample No. Baicalein
1 16572.28+4.38 11 12553.34+1.69
2 20573.65+0.81 12 10434.4942.40
3 16811.62+1.62 13 18744.69+0.39
4 12818.97+£3.90 14 12045.79+3.93
5 8503.71+4.78 15 14627.88+4.88
6 15147.66+£1.95 16 13831.03+1.44
7 15954.7+1.80 17 18852.79+2.02
8 14458.73+1.24 18 20223.414+2.12
9 17871.42+0.90 19 20222.30+2.78
10 15648.37+4.74 20 18616.60+3.04
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# -+ w § % wogonin 2. T_E 4 17

Sample No. Wogonin Sample No. Wogonin
1 429.13+3.58 11 407.81+0.89
2 520.97+0.22 12 292.16+2.97
3 465.82+1.59 13 546.03+0.68
4 292.26+3.70 14 499.55+2.51
5 276.35+4.29 15 380.74+2.61
6 459.06+2.35 16 333.31+£3.58
7 108.01+1.57 17 352.12+1.13
8 333.87+4.27 18 542.11+1.64
9 430.41+1.57 19 512.50+1.94
10 486.71+4.79 20 512.90+2.64

LT RREXFHE AR R IR AR
Time Flow rate Mobile phase A Mobile phase B

(min) (mL/min) (%) (%)

0 1.0 94 6

10 1.0 94 6

20 1.0 88 12
30 1.0 0 100
35 1.0 0 100

40 1.0 94 6

50 1.0 94 6

A: 5% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).

B: 100% acetonitrile.

FLa T L2 P REZERDFRE%

Compound Concentration mean+S.D (R.S.D)

(ng/mL) intra-day (n=3) inter-day (n=4)
300.00 299.70+1.92(0.64) 301.234£2.11(0.70)
Gentiopicroside 75.00 75.41+£0.34(0.45) 75.31+0.24(0.32)
18.75 18.37+0.22(0.20) 19.02+0.33(1.74)
50.00 49.99+0.18(0.37) 50.38+0.63(1.26)
Swertiamarin 12.50 12.47+0.08(0.61) 12.73+0.10(0.81)
3.125 3.09+0.13(4.28) 3.27+0.04(1.34)
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FoL o FEREE L 477 R SN

Compound Concentration Rrecovery

(ng/mL) mean+S.D (R.S.D)

300.00 96.74+3.16(3.72)

Gentiopicroside 75.00 93.22+4.75(2.10)

18.75 91.5845.06(5.53)

50.00 95.16+3.84(4.04)

Swertiamarin 12.50 90.37+3.48(3.85)

3.125 87.29+4.28(4.91)

4 L+~ F'£% Gentiopicroside 2. & 4 7

Sample No. Gentiopicroside Sample No. Gentiopicroside
1 31054.31+2.00 11 32228.43+0.05
2 17990.11+4.23 12 19615.52+0.26
3 23608.10+1.50 13 18442.01+0.55
4 22083.53+0.51 14 10368.09+0.28
5 18498.59+0.43 15 13586.55+0.63
6 6791.55+0.96 16 17107.76+0.03
7 19274.74+1.37 17 26029.454+2.35
8 32405.514+3.44 18 18685.18+1.81
9 39249.50+1.52 19 18147.87+0.15
10 29001.71+0.52 20 31913.34+0.51

4. L4 #*£¥F Swertiamarin 2. T_§ 4 45

Sample No. Swertiamarin Sample No. Swertiamarin
1 1187.78+3.53 11 292.35+2.88
2 365.66+4.59 12 167.32+0.24
3 391.5242.77 13 391.334+0.68
4 298.23+2.72 14 204.62+4.29
5 167.07+2.03 15 798.5243.70
6 263.49+2.27 16 205.43+0.82
7 1986.66+2.60 17 1466.66+2.07
8 1713.28+1.01 18 --

9 1342.01£1.04 19 --
10 1075.73+1.54 20 --
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2oL LI HE LR REN

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 96 4
10 1.0 96 4
15 1.0 50 50
20 1.0 0 100
25 1.0 0 100
30 1.0 96 4
35 1.0 96 4

A: 20% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
B: 100% acetontitrile.

R h L B A SR P E N I L A Al e

Compound  Concentration mean+S.D (R.S.D)
(ng/mL) intra-day (n=3) inter-day (n=4)
300.00 299.70+2.33(0.74) 300.28+1.76(0.59)
Geniposide 75.00 75.41+0.34(0.45) 75.86+1.39(1.83)
18.75 18.37+0.33(1.80) 19.3340.64(3.31)
A mﬁé»ﬁ%g;ﬁﬁéﬁ
Compound Concentration Rrecovery
(pug/mL) mean=S.D (R.S.D)
300.00 98.484+4.13(4.19)
Geniposide 75.00 90.38+4.88(5.39)
18.75 89.74+3.60(4.01)
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%= -+ = @L¥s3 Geniposide 2. T_& 4 #7
Sample No. Geniposide Sample No. Geniposide
1 40990.774+2.82 11 25709.99+0.50
2 27043.46+4.02 12 22990.02+1.80
3 23985.71+5.29 13 30041.67+2.51
4 27686.57+5.82 14 25524.79+3.12
5 27385.02+1.08 15 26120.33+1.66
6 26624.06+0.16 16 27787.13+1.66
7 50902.80+3.21 17 38937.71£2.35
8 38392.72+1.10 18 40702.06+2.04
9 26746.00+1.02 19 25852.21+0.97
10 24273.684+2.58 20 25367.12+2.03

- 4w LEXWHEAPZPR SRS

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)

0 1.0 97 3

10 1.0 97 3

20 1.0 20 80

30 1.0 5 95

35 1.0 5 95

40 1.0 97

50 1.0 97 3

A: 10% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
B: 100% acetonitrile.

2247 LEDAEZRFPREFZ R FER

Compound  Concentration mean+S.D (R.S.D)
(ng/mL) intra-day (n=3) inter-day (n=4)
420.00 419.00£1.33(0.32) 420.69+1.39(0.33)
Loganin 105.00 104.27£1.59(1.52) 105.96+1.99(1.88)

26.25 25.50+0.28(1.10) 25.56+0.11(0.43)
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- L2 LEwmAog ;;15,5]34E€§54&

Compound Concentration Rrecovery
(ng/mL) mean+S.D (R.S.D)
420.00 92.00+3.02(3.28)
Loganin 105.00 105.00+£3.85(3.67)
26.25 110.00+4.58(4.16)
4 - -+~ 1% % Loganin 2. T_¥ & #7
Sample No. Loganin Sample No. Loganin
1 4687.51+0.95 11 4246.68+3.01
2 3825.44+4.81 12 4476.76+0.31
3 4439.00+£2.25 13 4334.87+0.83
4 3697.97+1.66 14 3689.52+2.24
5 4010.58+1.63 15 4740.31+£2.86
6 3846.77+0.57 16 3795.90+3.66
7 2658.83+0.87 17 3411.86+1.64
8 3420.96+0.68 18 4054.41+0.31
9 4127.35+0.73 19 2727.00+£0.59
10 4883.42+1.16 20 3397.38+4.31
Foo LN BB FEFHRAN
Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 94 6
15 1.0 45 55
16 1.0 5 95
30 1.0 5 95
35 1.0 94 6
45 1.0 94 6

A: 10% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
B: 60% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
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Compound  Concentration mean+S.D (R.S.D)
(ng/mL) intra-day (n=3) inter-day (n=4)
300.00 301.01£2.77(0.92) 299.17+2.66(0.89)
Amygdalin 75.00 75.57+0.55(0.73) 75.13+0.14(0.19)
18.75 18.66+0.24(1.26) 17.234£0.09(0.51)

Rz AL R

Compound Concentration Rrecovery
(ng/mL) mean+S.D (R.S.D)
300.00 95.77£3.03(3.16)
Amygdalin 75.00 102.184+4.56(4.46)
18.75 92.15+£2.00(2.17)

4 =z 1+ - 7 iz Amygdalin z. T & 4 ¥5

Sample No. Amygdalin Sample No. Amygdalin
1 296.86+0.56 11 224.47+0.85
2 2077.50+0.15 12 387.94+0.81
3 1066.58+0.10 13 424.18+1.44
4 1354.57+0.26 14 826.324+3.03
5 2864.68+0.40 15 2057.30+1.02
6 1285.154+0.36 16 910.56+0.07
7 225.12+3.00 17 2224.07+0.18
8 1883.10+0.30 18 321.32+0.69
9 1287.934+0.95 19 353.84+1.33
10 731.07+0.42 20 765.64+0.89
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(221 B BRI ERN

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 90 10
20 1.0 85 15
25 1.0 80 20
30 1.0 5 95
35 1.0 5 95
40 1.0 90 10
45 1.0 90 10

A: H,0 (adjusted to pH 2.8 with phosphoric acid).
B: 100% acetontitrile.

2=zt B a3z p s R DR

Compound  Concentration mean+S.D (R.S.D)
(ng/mL) intra-day (n=3) inter-day (n=4)
400.00 399.68+2.78(0.57) 401.81+3.42(0.85)
Tetrandrine 100.00 101.76+0.46(0.46) 102.034£0.95(0.93)
25.00 24.21+0.12(0.51) 24.514+0.28(1.16)

=L Wiﬁﬁ*%iﬁﬁﬁﬁ

Compound Concentration Rrecovery
(pug/mL) mean=S.D (R.S.D)
400.00 98.36+3.83(3.89)
Tetrandrine 100.00 96.17+3.40(3.54)
25.00 91.554+3.82(4.17)
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% =1+ 7 e Tetrandrine 2. T_ ¥ 4 47

Sample No. Tetrandrine Sample No. Tetrandrine
1 3510.66+3.79 11 4883.35+0.39
2 3688.08+2.61 12 4387.88+4.89
3 3713.88+0.82 13 3515.89+4.52
4 3557.97+0.91 14 3283.29+0.23
5 3773.94+0.62 15 3255.74£3.02
6 3743.59+0.59 16 3453.06+2.76
7 2423.39+0.06 17 3283.02+0.93
8 2498.98+1.02 18 3502.89+2.81
9 2365.23+0.23 19 -

10 5138.52+0.94 20 -

2Lt TaBRApPEFHEEN

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)

0 1.0 99 1

35 1.0 99 1

40 1.0 90 10

60 1.0 90 10

65 1.0 99 1

70 1.0 99 1

A: 10% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
B: 60% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
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Sk DR Ca e

FpREZ2REPRFER

Compound

Concentration
(png/mL)

mean+S.D (R.S.D)

intra-day (n=3)

inter-day (n=4)

Berberrubine

65.00
16.25
4.063

65.0620.03(0.05)
16.09:£0.10(0.62)
4.125+0.05(1.19)

65.41+£1.32(2.02)
16.285+0.39(2.39)
4.25+0.16(3.76)

Coptisine

80.00
20.00
5.00

79.72+1.13(1.42)
19.82+0.02(0.10)
4.94+0.03(0.61)

80.39+1.12(1.39)
20.52+0.36(1.76)
5.11+0.05(1.01)

Berberine

65.00
16.25
4.063

65.030.45(0.69)
16.17+0.05(0.31)
4.06£0.45(1.16)

65.86+0.71(1.08)
16.28£0.28(1.74)
4.33+0.07(1.57)

Palmatine

85.00
21.25
5.313

85.15+0.48(0.56)
21.21+0.08(0.36)
5.67+0.07(1.26)

85.39+0.73(0.86)
21.73+0.24(1.11)
5.86+0.08(1.38)

R O R A

Compound Concentration Rrecovery
(ng/mL) mean=S.D (R.S.D)
65.00 97.814+4.56(4.66)
Berberrubine 16.25 94.27+2.89(3.07)
4.063 90.3842.84(3.14)
80.00 95.78+2.74(2.86)
Coptisine 20.00 91.114£3.89(4.27)
5.00 90.0742.95(3.28)
65.00 95.56+2.55(2.67)
Berberine 16.25 93.21+2.96(3.18)
4.063 89.35+4.26(4.77)
85.00 102.73+3.23(3.14)
Palmatine 21.25 95.13+£3.88(4.08)
5.31 86.63+3.63(4.19)
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% = + 4 < i& Berberrubine 2. T_¥ & 5

Sample No. Berberrubine Sample No. Berberrubine
1 654.86+2.09 11 693.74+0.33
2 740.354+2.51 12 933.49+3.29
3 1166.09+3.70 13 1602.50+0.24
4 1500.48+2.27 14 1102.77+0.80
5 602.254+33.3 15 774.30+1.42
6 1116.62+2.26 16 113.34+1.81
7 893.15+0.54 17 762.44+3.95
8 878.54+0.48 18 1095.70+0.24
9 831.26x1.17 19 1030.10+3.18
10 773.73£1.55 20 695.38+2.48

% w -+ Coptisine 2. T_& 2% %

Sample No. Coptisine Sample No. Coptisine
1 6076.94+1.27 11 6429.70+2.10
2 5782.80+3.34 12 9286.44+1.68
3 9840.73+3.58 13 9944.47+1.20
4 9710.17+£2.57 14 6450.99+0.68
5 4434.34+1.61 15 6864.35+3.32
6 6871.21+£2.04 16 5913.24+2.15
7 7539.49+1.24 17 4380.63+2.81
8 6671.23+£1.01 18 6497.90+0.28
9 7258.05+1.86 19 7124.62+2.23
10 6035.88+1.92 20 3996.74+2 .45
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%2 L+ - F ih Berberine 2. T8 % %

Sample No. Berberine Sample No. Berberine
1 20830.19+2.22 11 30178.57+£3.18
2 19106.35+3.36 12 29685.16%1.00
3 29601.54+1.23 13 21409.63+2.64
4 29527.3 £1.99 14 20005.16+4.10
5 15001.01+2.17 15 15995.6243.35
6 24625.67+1.74 16 21058.07+4.01
7 19646.51+1.30 17 14698.95+1.35
8 24068.21+2.89 18 29312.7942.05
9 18369.52+1.79 19 23447.40+2.59
10 23225.81+1.74 20 17814.86+3.12
% w L+ - i} Palmatine 2. T ¥ % %
Sample No. Palmatine Sample No. Palmatine
1 5343.18+1.07 11 7362.06+0.37
2 4841.37+2.20 12 7325.29+1.96
3 7622.93+0.71 13 5536.27+4.56
4 7571.59+0.41 14 5540.82+1.07
5 3859.47+1.28 15 4979.53+1.61
6 5817.60+1.28 16 4343.13+4.50
7 5817.60+1.16 17 5177.00+0.13
8 6113.17+0.49 18 5980.25+2.37
9 5044.79+1.78 19 3890.88+3.71
10 6263.70+2.30 20 7894.72+2.36
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Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 100 0
15 1.0 100 0
16 1.0 60 40
40 1.0 60 40
45 1.0 0 100
50 1.0 0 100
55 1.0 100 0

A: 20% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).
B: 80% acetonitrile. (adjusted to pH 2.8 with phosphoric acid).

Zete b3 E2RpEEREDFRER

Compound  Concentration mean+S.D (R.S.D)
(ng/mL) intra-day (n=3) inter-day (n=4)

100.00 100.99+0.27(0.27) 101.25+1.33(1.31)
Hesperidin 25.00 24.26+0.10(0.41) 25.314+0.26(1.01)
6.25 7.26+0.07(0.92) 6.83+0.05(0.76)
60.00 59.43+0.49(0.82) 60.33+1.04(1.73)
Nobiletin 15.00 15.06+0.06(0.41) 15.22+0.17(1.11)
3.75 3.57+0.06(1.65) 3.96+0.04(0.92)
40.00 39.87+0.27(0.67) 40.81+0.49(1.21)
Tangertin 10.00 10.10+0.04(0.44) 10.28+0.21(2.09)
2.45 2.45+0.04() 2.60+0.03(1.22)
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R U (R S A

Compound Concentration Rrecovery
(ng/mL) mean+S.D (R.S.D)

100.00 97.384+3.97(4.08)
Hesperidin 25.00 95.11+£3.62(3.81)
6.25 89.36+3.35(3.75)
60.00 98.2243.95(4.02)
Nobiletin 15.00 93.43+3.11(3.33)
3.75 94.56+2.71(2.87)
40.00 08.59+2.84(2.89)
Tangertin 10.00 90.49+3.29(3.45)
245 85.62+4.02(4.44)

#w -+ 4 = Hesperidin 2. T & 4 11

Sample No. Hesperidin Sample No. Hesperidin
1 5986.82+2.45 11 5808.50+3.01
2 5033.67+£3.59 12 14769.17+1.27
3 6443.54+0.46 13 9170.43£1.55
4 4397.42+4.03 14 12427.2+1.98
5 6434.02+0.91 15 12743.07+2.94
6 5524.19+0.43 16 6504.33+1.22
7 7545.58+1.47 17 11941.96+0.33
8 6461.30+£2.27 18 3842.06+0.94
9 9333.84+2.44 19 7409.88+1.43
10 9218.78+0.48 20 7200.90+1.15
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#Zw = 4 = Nobiletin 2. T & 4~ 47

Sample No. Nobiletin Sample No. Nobiletin
1 5731.22+4.32 11 5017.75+1.33
2 3986.10+4.91 12 6043.50+2.03
3 4631.66+3.03 13 3992.63+1.04
4 3074.08+1.29 14 6066.40+0.16
5 5493.86+1.65 15 6567.26+4.57
6 6508.53+3.28 16 6305.26+2.80
7 6676.05+1.22 17 5850.41+4.10
8 4750.07+1.70 18 4045.17+1.11
9 4958.08+3.01 19 5688.85+4.14
10 5606.12+4.54 20 5857.48+1.28

w4 A~ Hf o Tangertin 2 T F A 47

Sample No. Tangertin Sample No. Tangertin
1 902.22+4.67 11 1051.00+0.72
2 1162.99+5.06 12 1556.84+0.97
3 799.214+4.59 13 1111.40+0.55
4 1206.80+1.59 14 872.72+0.62
5 1314.23+1.24 15 1141.67+0.55
6 1046.95+3.51 16 961.63+2.00
7 1090.91+0.33 17 1527.77+0.37
8 2574.40+3.18 18 846.20+0.49
9 808.80+3.20 19 1445.88+1.30
10 936.31+1.61 20 1034.95+0.83
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