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ABSTRACT

Most of the crude drugs sold in Taiwan markets were imported from
Mainland China, the quality of the drugs may vary due to various factors. In order
to assure the quality of the crude drugs, a guide line for the quality control of the
crude drugs is essential which includes their origin, morphological characteristics
and chemical specifications.

Through years of efforts, Committee of Chinese Medicine and Pharmacy
completed the first version of Chinese Herbal Pharmacopeia which was
announced on March 9, 2004 and had been implemented on May 1, 2004. The
Chinese Herbal Pharmacopeia was renamed as Taiwanese Herbal Pharmacopeia in
2005.The first version included 200 Chinese crude drugs species. The chemical
specification of those items were based on the data from three projects carried out
by Bureau of Food and Drug Analysis, Department of Health, sponsored by
Committee of Chinese Medicine and Pharmacy. However the items included were
too less comparing to the numbers of items included either in the Pharmacopeia,
PRC, 2000 or Japanese Pharmacopeia, 14™ Edition, 1996. More items should be
included in the upcoming revised version. Then chemical specification of those
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new items needed to be established. In view of this demands, the Committee of
Chinese Medicine and Pharmacy listed the establishment of chemical specification
of crude drugs as priority projects in current year.

This project selected 68 commonly used items which were recorded in PRC
Pharmacopeia but not in Taiwanese Herbal Pharmacopeia. Twenty specimen of
each 68 herbs were purchard around the island. A total of 1376 specimen were
collected. Five tests including loss on drying, total ash, acid-insoluble ash, diluted
ethanol-soluble extractive, water-soluble extractive of 20 samples of each herb
were be analyzed. Additionally, four herbs were selected for HLPC analysis of
their marker constituents. The statistical analytic values of 20 specimen, Mean +
S.D. or Mean - S.D. were recommended as standard criteria.

During the project period, we also consulted staffs from Bureau of Food and
Drug Analysis and QC staffs from some GMP Pharmaceutical factories to ensure
the feasibility of the specification. The results will be provided as major references
for revising the new edition of the Taiwanese Herbal Pharmacopeia.

Keywords : Chinese herbs, loss on drying, total ash, acid-insoluble ash, diluted
ethanol-soluble extractive, water-soluble extractive, HPLC
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A3+ 3E# ~ & % 4 (Anisi Stellati Fructus) ~ 4 4~ # (Ginseng Folium) ~ iz
% (Zingiberis Rhizoma) - + &+ % (Pseudostellariae Radix) ~ 2 ¥ &+ (Arctii
Fructus) ~ % "% (Achyranthis Bidentatae Radix) » " jfr i= (Cannabis Fructus) - %
% (Gypsum Fibrosum) + # ¥ % (Glehniae Radix) + 4 g (Zingiberis Recens
Rhizoma) ~ = P # (Matrii Sulfas Exsiccatus) ~ 2+ ¥ i (Lobeliae Chinensis
Herba) ~ X {x #(Scutellariac Barbatae Herba) ~ p 7% (Cistanches Herba) ~ s 8
(Sanguis Draxonis) /AP 3 (Cassiae Semen) ~ = + ¢ (Knoxiae Radix) ~ ‘= i
(Carthami Flos) ~ = ¥ (Hedysari Radix) ~ & ?’(Hordel Germinatus Fructus) ~ %
it (Atractylodis Rhlzoma) > JL § (Aloe) ~ 22 5 (Setariae Germinatus Fructus) ~ £
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## % (Eriocauli Flos) ~ it 4 (Lignum Aquilariae Resinatum) - i# &+ (Chebulae
Fructus) ~ #+ 4 # (Eriobotryae Folium) - 7. (Polygoni Cuspidati Rhizoma) ~ %
% % (Momordicae Fructus) -~ ] 48 £ (Cacumen Platycladi) ~ Jjj % (Cibotii
Rhizoma) ~ ¥ {p (Selaginellac Herba) ~ ¥ % (Tsaoko Fructus) - #* #& (Piperis
Fructus) - 4 % (Calyx Kaki) ~ = j% (Sterculiae Lychnophorae Semen) ~ % ig+
(Raphani Semen) -~ i + =~ (Nelumbinis Plumula) -~ # % (Nelumbinis
Receptaculum) ~ ‘E%"(Nelumbinis Stamen) ~ j= ¥ (Nelumbinis Folium) ~ /% & i/
(Lygodii Spora) ~ % ¥ (Mori Folium) ~ & # (Mori Fructus) ~ % ¥k (Ootheca
Mantidis) ~ fiF+& 139 (Ephedrae Radix) ~ 2 ﬂ*’<(Mylabr1s) R (Arneblae Radix ~
Lithospermi Radix) ~ % 3% (Asteris Radix) ~ 2. 2_fr(Sesami Nigrum Semen) - +
4 &+ (Euphorbiae Semen) ~ 5 3* (Lasmsphaera Seu Calvatia) ~ 5 & -+ (Strychni
Semen) ~ % (Curculiginis Rhizoma) ~ 3% % (Retinervus Luffae Fructus) - &

%z 7 (Croci Stigma) . ;’Ji (& = %% "% )(Borneolum Syntheticum) ~ ‘= & %
(Galangae Fructus) > *3 (Halloysitum Rubrum) - #¢ % % (Abri Herba) ~ # %
(Canarii Fructus) -~ (Ind1g0 Naturalis) ~ == %-(Sophorae Flavescentis Radlx)
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oo ¥ by SR Eidpihd A2 g R4 G A7 E R F E (Indigo
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Fructus) ~ * %% (Ginseng Folium) - iz % (Zingiberis Rhizoma) ~ ~ & %
(Pseudostellariac Radix) ~ + % + (Arctii Fructus) ~ 2 % (Achyranthis
Bidentatae Radix) » "¢ f i= (Cannabis Fructus) » # ¥ (Gypsum Fibrosum)
A % %-(Glehniae Radix) ~ # % (Zingiberis Recens Rhizoma) ~ = P >
(Matrii Sulfas Exsiccatus) ~ 2+ i# i#&(Lobeliaec Chinensis Herba) ~ & 4x it
(Scutellariae Barbatae Herba) ~ ¢ ji_% (Cistanches Herba) ~ = #(Sanguis
Draxonis) ~ ;4P &+ (Cassiae Semen) ~ %= * #%(Knoxiae Radix) ~ = i~
(Carthami Flos) ~ %= ¥ (Hedysari Radix) - % % (Hordei Germinatus
Fructus) ~ 2 + (Atractylodis Rhizoma) ~ j & (Aloe) ~ %% 7 (Setariae
Germinatus Fructus) ~ #4#F % (Eriocauli Flos) ~ it 4 (Lignum Aquilariae
Resinatum) ~ ## < (Chebulae Fructus) - # 4+ ¥ (Eriobotryae Folium) ~ 7
# (Polygoni Cuspidati Rhizoma) ~ % ;¥ % (Momordicae Fructus) ~ f]4p ¥
(Cacumen Platycladi) ~ Jjj # (Cibotii Rhizoma) -~ ¥ {p (Selaginellae
Herba) ~ % % (Tsaoko Fructus) ~ #* #=(Piperis Fructus) ~ 4 % (Calyx Kaki) ~
L % % (Sterculiae Lychnophorae Semen) ~ % ig <+ (Raphani Semen) ~ &£+
= (Nelumbinis Plumula) ~ 3 % (Nelumbinis Receptaculum) ~ i 3¢
(Nelumbinis Stamen) ~ j= ¥ (Nelumbinis Folium) ~ /& £ ) (Lygodii
Spora) ~ % # (Mori Folium) ~ % # (Mori Fructus) - 3 & & (Ootheca
Mantidis) ~ ¢+ 12 (Ephedrae Radix) ~ s24%(Mylabris) + % ¥ (Arnebiae
Radix ~ Lithospermi Radix) ~ % % (Asteris Radix) ~ 2. 2_ fr(Sesami Nigrum
Semen) ~ + £ &+ (Euphorbiae Semen) ~ % 3*(Lasiosphaera Seu Calvatia) -
5 # + (Strychni Semen) ~ i ¥ (Curculiginis Rhizoma) ~ 3: /A %
(Retinervus Luffae Fructus) ~ & % 7= (Croci Stigma) ~ 7k 7 (& = 7%
"% )(Borneolum Syntheticum) - *= & % (Galangae Fructus) ~ # % 5
(Halloysitum Rubrum) ~ %4 ¥ (Abri Herba) ~ 7 % (Canarii Fructus) -
# £ (Indigo Naturalis) ~ & % (Sophorae Flavescentis Radix) - 52 %
(Catechu) ~ % = #(Andrographis Herba) % 68 f8 % 41 - #f 5 &2 {8 >
FEH AR RAcE D o

HPLC * %44 : 3 [ (Indigo Naturalis)~#- [# ¢ (Stephaniae Tetrandrae
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Radix) ~ %2 % (Catechu) ~ % = i£(Andrographis Herba) ¥ = f& ¥ # 44 o

— RBEERA
(- ) ##%:
FEHBA o 5~ LC %7 At~ Phosphoric acid, Chlorform,
Diethylamine, Acetonitrile °
(=) B2 :
B fEA S A A - L2 AL~ Pipet ‘E&_}‘? AT
BB E RS - BRI Z AN B B 2
B -
(2) ®%:

R NTF AT P ERTE S FFD 0% E B
it s A SR B TR E 17 R - WATERS 2695
Separation Module with autosampler 717+ > i i#] € : WATERS™

996 Photodiode Array Detector > ff # & : WATERS™ 996

Photodiode Array Computer Integrater °
(z) HF &

7 &  Indigo ~ Indirubin

# [# ¢ @ Tetrandrine
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1 EY @‘ HPLC =% _g_ A 7}%(2,,36,39,40,41,42,,46)

(1) %% &5k d 5 kp @

(2)

(3)

# FEALP~ indigo ¥R * 1 5 6 mg 2 indirubin
PR ER T 6mge A B E100mL FEALY 0 &0
AR T F D 100 mL oo @k s o TS Rk

o

}‘/‘
pOFRAR R R A R e |
P~ tryptanthrin 12mg AFFefL 2 > > & & 705 f#
B0 B 0E 0EF D 100mL o sk iy 0 BTN IR
sl BB IR e
RE &R
P~ indigo %% &35 % 3% 0.2,04,0.6,0.8, 1 mL ¥
* 10 mL % & g+ ’q*ﬁlj;f%‘f§_i‘ B oA u|fed -k
7B R > indigo 7 B % A 5 1.2,2.4,3.6,4.8, 6 ug/mL -
P~ indirubin % S8t % 4% 0.2, 1,2,4, 8 mL ¥ ** 10 mL
FRAS T E ORI RS AR
indirubin z £ % % % 1.2,6, 12,24, 48 ug/mL - 12 % ﬁ—«%
S R G A 2 R RR (TR
TR H s g AR 2 AR B i o

o
s

(4) £ R EH B R PR

WERERB TR PR O EERZRBER A Y
% indigo: 1.2, 3.6 2 6.0 ug/mL; indirubin: 1.2, 12.0 %
480 ug/mL > *t - P2 F pehT X £HFAF LT K o
PR A pEEREL .
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(5) # %iﬁ%ﬁ\%ﬁﬁﬁl
WE-F 8 30 7 B SOmg ML 0 ek 710
Eékaﬂ /ﬁ»%f%ﬂ » A E W#’?f 30 & 4& > ﬁdﬁ
ﬁ_,ui 7R FIE 10mL > BT SREE AR o
(6) »Hiif
R 47 ¢ : LiChroCART® 100 RP-18
5um > pogE 4.0x250 mm
Rl £ UV 292 nm
Hddp AT Bk

Time (min) A (%) B (%)

0 60 40
MR EE 5 90 10
15 90 10

;i ¢ 1 mL/min
(7) £87 8% B&Evz 5 ERlT
A BB kS 2 R R R % B &Rt 30
uL = » 3 v»Ini’}fﬁﬁj‘f”’r'i‘q J]‘v*’]‘%—%rr'/eni’ T %% v
SRR TR LA FGRER RE T2 o VL RE
PR R S PR ERA TR E
Mo fd P EF EHREAREEE ST 2 L G
oo ik B AL B R indigo 2 indirubin kR (8 0 3 E
AL AT BT ERSZFE
2.4 1 ¢ HPLC 2§ & 73374
(1) %83 ppl
# 425 mg Tetrandrine ¢ I 25mL = 25y * ¥ f
TE I 25mL > W 1 mg/mL iR B8 3 ik o PR
##%3% lmL~0.75mL~0.5mL ~ 0.25mL ~ 0.125 mL
A2l 10mL 285 * " g3 10mL B> &
A 02 um R EE R AR R THRESR
(2) £ RMEEH T AR %
WHRESRERZ RPN G M RR A
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Wi

: Tetrandrine z. 100 pg/mL ## &% % ~ 50 ug/mL #
WA 25 ug/mL R AR - P2 AR P P
TR ERAFEIZ R A EERRL

(3) &g irpd

AR S 1.0 g2~ g ¢ o 4o x 70%7 A% 30 mL
AT A RT 30 Ash o B FRERE i‘-‘—’hff*'lfkﬁa AL
& B4 70% 7 f% 30 mL 4%+ %ﬁl‘)ﬁ,ﬁﬁ’ﬁ‘ZfK v £ 3
Tigie ~ 100mL 2 £5L7 > & X 100mL - 2> 3
R 0.2um g B 0 TF S RS R o

(4) & fiiE e

HPLC © Waters 2695 with autosampler 717+
Detector : Waters 996 Photodiode Array Detector
Column : XTerra RP18 » Spum > 4.6x250mm
Mobile phase :
MeOH/Acetonitrile/0.06% Diethylamine water
solution(60:20:20,v/v/v)
Flow rate : 1 mL/min
UV 242 nm

(5) z 2R =

kW) Be k72 Tetrandrine 8 52 7% 825 8 12
¥ AR L 10uL A r BARAR R AT R o M- k7
Tetrandrine 1% 3 573 % 4% o Ff 10 &7 & 4R 502 0% /ié Ei
B ivH & 4> ] * Tetrandrine #8732 &% & 7
&% R Gt r,ﬂié\,%‘g’%ﬁ* X#E'L*ﬁrr'ﬂ Z
Tetrandrine & "% > T d B e & &Fip iR 2 % o ff v o
% & A B R4 57 Tetrandrine 2. 7 € °

3.2 HPLC =& 4 45
(1) HFEprpel
# #L 2mg Catechin > 4r » ® fif 2mL > # & 1mg/mL
o R RE R B 0% o * Pipet 4 B~R2E R 5 % 400pL o
200uL > 100pL > 50pL » 25ul > 12.5uL & ImL © #F £ 2mg
Epicatechin » 4c » ? fi% 2mL » %] =8 Img/mL &% ¢ &

1“'*
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75 i% o % Pipet fF B~ 4R 2 55 3 % 100uL » S0pL > 25l »
12.5ul > 6.25uL > 3.125uL & ImL 3 7% &5z £ R o

(2) &Rl

i Fte & 6.0g > 4v » 400 mL H,O ##* 1 100 mL >

T % 3 100 mL 7_# 5% > B~ 30 mL # &3 7% 4t » 70 mL
" 7% 010000 & & 30 4 450 P~ i 10 mL 4e » 20 mL
B OARR £ 8 10000 g 30 4 48 0 Bt i 0.45um
TeEER TRR&EBR

(3) A 4715t
HPLC: waters 2695 with autosample 717+
Detector: waters 2996 Photodiode Array Detector
Column: LiChroCART® 100 RP-18 5 um -
noiE 4.0 x 250 mm
Mobile phase: 0.1% Phosphoric acid /Acetonitrile (88:12)
Flow rate: 1 mL/min
UV 280 nm

(4) 7z 2Rl =

s BB~ % 71| 2_ Catechin 2 Epicatechin & & 572 /% &7
BEEFRKRSAIRL OUL L~ AR K TR o B
— ,& 71 Catechin 2 Epicatechin 2 &% &-7% it L & & Ff "
B SRRk R Bl IER B M > {17 Catechin %
Epicatechin % &3 R 829 & 2 x4 503 978 & 4
W2 G g PR k4 w4k ¢ 2. Catechin %2 Epicatechin
2 g Td QERSEBIRLZAES FF o RIRERA
b f 14 &7 Catechin 2 Epicatechin 2. 7 & -
4.% = 3 HPLC 7_# » 17 (2)
(1) 855k 0§

4= 10 mg % < &P fig(andrographilide) e 2 100
mL T #£¥5g > * P i E 3 100mL > % 100 pg/mL & %
Sei% e o P 100 pg/mL =% &% % SmL € 2 10mL-
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® 50 pg/mL 1% 2 504 7% o P~ 50 ug/mL 45 # 5% 7% 5 mL
TE 32 10mL > % 25 pg/mL & 54 7% o B~ 25 ug/mL
TR EAR ImLEE I S5SmL 55 pg/mL &8 5.3
R P5 ug/mL REERE 1 mL*E21 5mb 5 1
pg/mL %8 503 0% o

.-k F o IR g (Dehydroandrographilide) # # &%
i iR | R e

(2) FREEHBET =

WERERR TR FFEPNF L RR A
& 07 fig 2 100pg/mL 528 505 %~ 25 pg/mL R
Bogid ik ~ 1 pg/mL AR 8F 508 % 5 %ok T s P i
100pg/mL #2573 i% ~ 25 pg/mL -4 503 7% ~ 1 pg/mL
BREERAZR NP -PE AP X EELTET
wor R AR RAL -

(3) wEBFrpEd

(4)

(5)

820 R F S EEH RS AN ES05g
A E Y e~ 40%7 R 25 mL A L R 30 4 4R
Vb R ER  RFIRAEE % b~ 40%7 25
mL> &8 R%TEE S0mLe3>"83%% 02um i
Wil (TARSBIR e
A4 E
HPLC : Waters 2695 with autosampler 717+
Detector : Waters 996 Photodiode Array Detector
Column : XTerra RP18 » Spum » 4.6x250mm
Mobile phase : MeOH/water =48 : 52

Flow rate : 1 mL/min

UV ! andrographilide 224.5 nm ; dehydroandrographilide
262 nm

7 P fig 2 OOR T ow g iR

e
g

S T e o = Az ,

SeARET BT S &SRR E 10Ul L~ 3 2R i
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05
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o 4 0.4
E 8
« 3
3 31 % o3
< 4
<
g o2
14
0.1
04
0.0 : - - T T T
0 10 20 30 40 50 0 1 2 3 4 5 6
Concentration (ug/mL) Concentration (ug/mL)
Indigo Indirubin

2.4 & & 40

Chemical drug Concentration Linegr R
(ug/mL) regression
Indigo 1.2~6.0 y=0.08x +0.01 | 0.9976
Indirubin 1.2~48.0 y=0.10x —0.07 | 0.9995
3.Intraday and Interday *n=5
Chemical Concentration Intraday Interday
compound (Lg/mL) (RS.D.,%)*  (R.S.D.,%)*
1.2 2.00 2.85
Indigo 3.6 1.05 2.34
6.0 0.93 2.27
1.2 1.87 2.90
Indirubin 12.0 1.47 1.64
48.0 0.27 0.29
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& & 5 HPLC B ¥

0.08—

0.06—

0.02-]

0.00—

11.913 w100

397 IDIRDSIN

! 1
5.00 10.00

S S P RTIOEA B L

Indigo -

7 £ T 129 (Mean)=0.1856 %
# & X (SD)=0.0350 %

Indirubin :

7z £ T35 (Mean)= 0.6200 %
£ £ (SD)=0.2147 %

(=) Ko

1452 & )
1% & 5. Tetrandrine B ¥

0.16;
o.14é
o.12€
0.1075
o.oaé
o.oeé
o.mé

0.02

0.00-

" S A A B S B
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

Minutes
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2.4 £ SR
2.0x108]
1.5x108
g 1.0x108
5.0x10%]
0.0
‘000 1000 2000 3000 4000 5000 6000 7000 8000 9000  100.00
Amount
3 M AR
Chemical drug Concentration Linear regression R
(ng/mL)
Tetrandrine 12.5~100 y = 1.99¢+004 x - 2.58¢+004 | 0.9998
4.Intraday and Interday *n=5
Intraday and interday analytical precisions of four concentrations
(25.0-100.0 ug/mL) of tetrandrine
Chemical Concentration Intraday Interday
compound (ug/mL) (R.S.D.,%)* (R.S.D.,%)*
25.0 0.51 0.35
tetrandrine 50.0 1.39 0.45
100.0 1.11 1.15
5 8 2 %~ HPLC B2 7 &

Minutes
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Amount Units ZE2P A~ F(%)
Fanchi 17-2 92.13761 pg/mL 0.92
Fanchi 17-5 70.48748 pg/mL 0.70
Fanchi 17-6 62.36523 pg/mL 0.62
Fanchi 17-8 64.10929 pg/mL 0.64
Fanchi 17-15 73.6784 pg/mL 0.74
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1.4% 2% &[]
1 & 2. Catechin B8] :¥

'2.00 4.00 6.00 8.00 10.00 12.0014.00 16.00 18.00 20.00
Minutes

& & 5 Epicatechin B] 3%

o 0.010
<

0.000

T T T T T
10.00 12.00 14.00 16.00 18.00 20.00
Minutes

T
2.00 4.00 6.00 8.00

Catechin # & 4

0

[
20 40 6 8 100 120 M40 KO 18O DM 20 A0
Anmourt

Epicatechin #& £ 4%

250000

200000

1500007

Area

100000

50000

(05!

‘2.‘00‘ ‘ ‘4.00‘ ‘6.00‘ ‘ ‘8.‘00‘ ‘ 10‘00 ‘ ‘12‘.00‘ ‘ 14‘00 ‘ 16‘00 ‘ 18‘00 ‘ 20‘00 ‘ 22‘00 ‘ 24‘00 o
Amount
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3.4 & & AR

Chemical | Concentration

drug (ug/mL) Linear regression R

Catechin 3.125~25 y = 1.99e¢+004 x - 2.49¢+004 | 0.9985

Epicatechin|  3.125~25 y = 8.50e+003 x - 3.18e+003 | 0.9983

4% & & = HPLC B2 5 &

0.45]
0.40+
0.357 8
0.307 ;
0.25] -

2 0.207 %
0.157 %
0.107 S_
0.057
O.OGJ T /\A

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes
Catechin Amount | Epicatechin Amount Units

2K 1 16.3824 101.118 pg/mL
150 ) 26.17041 306.839 pg/mL
2F 3 12.83706 350.123 pg/mL
2x 4 30.61476 268.483 pg/mL
2E 5 0.139968 130.976 pg/mL
2k 6 6.833438 167.115 pg/mL
2x% 7 34.01492 325.113 pg/mL
2% 8 30.51852 159.502 pg/mL
2% 9 25.75903 382.529 pg/mL
2% 10 24.97934 135.418 pg/mL
2k 11 43.71971 134.437 pg/mL
2k 12 14.7547 97.677 pg/mL
2k 13 2.615573 61.802 pg/mL
2k 14 15.47722 91.186 pg/mL
2k 15 36.09998 298.816 pg/mL
2k 16 9.789098 168.8765 pg/mL
2k 17 21.58446 200.9607 pg/mL
2% 18 38.53344 208.3091 pg/mL
2% 19 48.15388 143.3991 pg/mL
2% 20 42.80732 315.245 pg/mL
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AU

Area

Stz ETESE REL

Catechin 7 # Epicatechin 7 &
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N U U R U U U U U
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2.%% & A E
Andrographilide
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Dehydroandrographilide

1.o><106§
g 5.0x105*f
00]
000 1000 2000 3000 4000 5000 6000 7000 8000 000  100.00
Amount
3.4 & 57 AN
. Concentration . .
Chemical dru Linear regression R
£ (ng/mL) 8
Andrographilide 1~100 y=2.02e+004 x - 4.10e+003 |0.9998
Dehydroandrogr) 1650 |y~ 1 03¢+004 x + 1.49¢+003(0.9999
aphilide
4.Intraday and Interday *n=5
Chemical drug | Concentration Interday Interday
(ng/mL) (R.S.D.,%)* (R.S.D.,%)*
1 1.98 2.13
Andrographilide 25 1.24 1.31
100 0.52 1.79
1 1.85 2.31
Dehydlrl‘i’ﬁg‘eimgra 25 0.96 1.45
P 100 0.69 1.10
5 8 2 & HPLC B2 7 &
7« i sample 2. Andrographilide B3
oo
0.0B(%E
2 o.ozcri
0.0l(fi
0.000- N
; 1000 12000 1400 1600 18.00 2000 2200 24.00 26.00 28.00 30.00
Minutes
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7« i sample 2. Dehydroandrographilide B3

0.004
0.003
=) ]
< 0.002

0.001

Dehydroandrogr.

Minutes

U U U U U U U U U
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

6.7 BF it d&Hz BRI TS S

Sample | Andrographilide amount | Dehydroandrographilide amount | Units
TSL-2 35.099864 16.34346 pg/mL
TSL-3 10.405203 10.88155 ug/mL
TSL-4 22.668764 18.46414 ug/mL
TSL-5 10.306376 13.18721 ug/mL
TSL-6 5.322424 2.872291 ug/mL
TSL-7 10.407713 7.56708 ng/mL
TSL-8 6.710717 7.343789 ug/mL
TSL-9 0.775945 1.891257 ng/mL
TSL-10 25.467771 16.0283 pg/mL
TSL-11 10.434953 7.690328 ug/mL
TSL-12 7.244786 9.03961 ug/mL
TSL-14 5.726018 6.129431 ug/mL
TSL-15 14.255808 12.13969 ug/mL
TSL-16 2.268079 1.523655 pg/mL
TSL-17 27.104782 19.14249 ug/mL
TSL-18 4238211 14.57674 pg/mL
TSL-19 2.937673 3.811907 pg/mL
TSL-20 2.539463 13.37914 ug/mL
TSL-21 1.041878 8.372464 ng/mL
TSL-22 0.178345 1.005202 ug/mL

TH&z ELTHEERFL

Andrographilide

Dehydroandrographilide

T 3578 Mean= 1.03%

T 15 Mean=0.969%

% L SD=0.96%

£ % % SD=0.56%
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3208 % B £ 2 5 4 Cibotium barometz (L.)J.Sm. 52 %% 13 &

33.% 4 ¥4 44 ¥ 4p Selaginella tamariscina (Beauv.) Spring = % ¥ 4p
Selaginella pulvinata (HooK .et Grev.) Maxim. 51§z % > &

343 % #1143 % Amomum tsao-ko Crevost et Lemaire 757 % = 3 % 7

3529 4 | ¥ A E S He Piper nigrtum Leengz T R SR ER o RIS F
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22.F 14.0 - 6.0 6.0 1.0 1.5 | 27.0 | 20.0 | 33.0 | 33.0
238 8 110 | 110 | 150 | 150 | 6.0 6.0 | 740 | 740 | 31.0 | 31.0
24,35 130 | 130 | 5.0 8.0 3.0 50 | 3.0 | 40 | 50 | 40
2584 % | 120 | 150 | 3.0 6.0 1.0 20 | 40 | 30 | 40 | 30
26,5 % 10.0 | 100 | 9.0 9.0 2.0 20 | 20 | 20 | 1.0 | 10
27 37+ 11.0 | 120 | 4.0 4.0 1.0 1.0 | 46.0 | 36.0 | 45.0 | 40.0
2844 E | 120 | 120 | 9.0 | 120 | 2.0 20 | 200 | 160 | 15.0 | 15.0
29.% R 120 | 120 | 17.0 | 170 | 2.0 20 | 240 | 230 | 150 | 14.0
30.%% | 150 | 150 | 9.0 9.0 2.0 20 | 250 | 250 | 25.0 | 25.0
314 E | 11.0 | 120 | 10.0 | 100 | 4.0 40 | 150 | 150 | 11.0 | 11.0
32,5 # 130 | 130 | 3.0 3.0 1.0 1.0 | 18.0 | 18.0 | 18.0 | 18.0
33.% 4 110 | 120 | 150 | 150 | 13.0 | 130 | 40 | 40 | 50 | 50
34.% % 140 | 140 | 100 | 100 | 3.0 30 | 80 | 80 | 80 | 80
35.2# 4 | 16.0 - 7.0 7.0 2.0 20 | 100 | 100 | 6.0 | 6.0
36.9 ¥ #i | 140 | 140 | 3.0 3.0 1.0 10 | 70 | 70 | 1.0 | 1.0
37 4F % 13.0 | 130 | 9.0 9.0 2.0 20 | 50 | 50 | 50 | 5.0
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38544 | 160 | - 70 | 70 | 1.0 | 10 | 11.0 | 100 | 50 | 50

39. % iR+ 8.0 8.0 8.0 8.0 3.0 40 | 13.0 | 130 | 17.0 | 16.0

40.8£+ 12.0 | 120 | 10.0 | 10.0 2.0 20 | 22.0 | 220 | 240 | 240

41.8 % 140 | 140 | 10.0 | 100 | 1.0 10 | 90 | 90 | 70 | 7.0
4238 % 130 | 130 | 6.0 6.0 2.0 20 | 17.0 | 170 | 12.0 | 12.0
357 F 120 | 140 | 120 | 120 | 2.0 20 | 160 | 130 | 8.0 | 80
44,75 & 70 | 70 | 13.0 | 130 | 12.0 | 120 | 3.0 | 30 | 1.0 | 10
45.% ¥ 140 | 140 | 13.0 | 130 | 5.0 50 | 15.0 | 150 | 15.0 | 15.0
46.% 130 | 130 | 13.0 | 130 | 7.0 70 | 160 | 16.0 | 19.0 | 19.0

47. 3 Rl 14.0 | 14.0 7.0 7.0 4.0 4.0 5.0 4.0 4.0 4.0

48 Jp % 19 10.0 | 10.0 9.0 9.0 2.0 2.0 8.0 8.0 4.0 4.0

50. A< 15.0 2 7.0 7.0 2.0 20 | 16.0 | 16.0 | 18.0 | 18.0
51.4% % 15.0 - 160 | 160 | 7.0 70 | 20 | 20 | 3.0 | 30
52.% 5% 20.0 - 9.0 | 120 | 5.0 7.0 | 41.0 | 41.0 | 44.0 | 440

53.2 2 5.0 7.0 8.0 8.0 1.0 1.0 3.0 3.0 4.0 4.0

55+ &3 7.0 7.0 6.0 6.0 2.0 2.0 3.0 3.0 4.0 4.0

56.5 35 120 | 120 | 450 | 450 | 37.0 | 370 | 20 | 20 | 1.0 | 1.0
57.5&+ | 13.0 | 130 | 3.0 3.0 1.0 1.0 | 80 | 80 | 13.0 | 13.0
58.1n % 120 | 120 | 150 | 150 | 7.0 70 | 18.0 | 180 | 18.0 | 180
59.55 8% 1100 | - 6.0 6.0 1.0 1.0 | 0.0 - 00 | 25
61.5 =7 | 140 | 140 | 9.0 90 | 4.0 40 | 50.0 | 50.0 | 43.0 | 43.0
62.7k & 720 | - 3.0 3.0 1.0 1.0 | 0.0 - 0.0 -

63. 28 % | 120 | 120 | 7.0 70 | 5.0 50 | 50 | 50 | 40 | 40
64.7% % 80 | 80 | 93.0 | 93.0 | 80.0 | 80.0 | 0.0 - 0.0 -

65.%% % | 10.0 | 100 | 7.0 9.0 3.0 40 | 70 | 25 | 50 | 25
66.7 * 36.0 | - 60 | 250 | 1.0 1.5 | 40.0 | 40.0 | 45.0 | 45.0
67.52 % 12.0 | 140 | 31.0 | 50 | 34.0 | 34.0 [100.0 | 70.0 | 35.0 | 60.0
68.5 & 60 | 6.0 | 820 | 820 | 440 | 440 | 0.0 - 0.0 -

69.3% % 40 | 110 | 9.0 90 | 3.0 30 | 18.0 | 17.0 | 15.0 | 140

70.% i 12.0 | 120 | 13.0 | 130 3.0 30 | 11.0 | 110 | 9.0 9.0
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1.~ &% 3 - 9.0 1.0 18.0 16.0
2.4 S E 14.0 13.0 4.0 27.0 310
3icHk - 7.0 1.0 10.0 10.0
4.5+ % 13.0 4.0 1.0 26.0 27.0
5453 10.0 7.0 2.0 10.0 6.0
6.2 B (vR) 13.0 22.0 2.0 13.0 18.0
6.2 i (1) - 6.0 1.0 55.0 57.0
6.2 () 12.0 7.0 2.0 45.0 45.0
7% fr iz 9.0 7.0 4.0 3.0 5.0
8.7 F - - - . 7.0
9.4 V) % 13.0 4.0 1.0 15.0 17.0
10.4 § - 5.0 3.0 1.0 1.0

e : : 13.0 15.0 76.0
12,24 85 14.0 17.0 8.0 10.0 21.0
13,24 3 13.0 8.0 3.0 12.0 14.0
15. ¢ % - 11.0 2.0 46.0 45.0
165 2.0 4.0 3.0 - -
17,4 3 12.0 11.0 2.0 10.0 10.0
18. 4 % & - 14.0 4.0 31.0 32.0
19.4 & 14.0 16.0 6.0 32.0 30.0
20,4 ¥ 14.0 6.0 1.0 33.0 27.0
21.% % 13.0 8.0 2.0 8.0 10.0
22.F # - 6.0 15 20.0 33.0
238 11.0 15.0 6.0 74.0 310
2431 13.0 8.0 5.0 40 4.0
25. 34 & 15.0 6.0 2.0 3.0 3.0
26.7% 4 10.0 9.0 2.0 2.0 1.0
273 % 12.0 4.0 1.0 36.0 40.0
28 fa 12.0 12.0 2.0 16.0 15.0
29.% R 12.0 17.0 2.0 23.0 14.0
30. %% % 15.0 9.0 2.0 25.0 25.0
3.4 E 11.0 10.0 4.0 15.0 11.0
3209 # 13.0 3.0 1.0 18.0 18.0
33.% 4p 11.0 15.0 13.0 4.0 5.0
34.3% % 14.0 10.0 3.0 8.0 8.0

5.2 % - 7.0 2.0 10.0 6.0
36.9 # H3 14.0 3.0 1.0 7.0 1.0
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37.4F % 13.0 9.0 2.0 5.0 5.0
38,94 & - 7.0 1.0 10.0 5.0
39. % AL+ 8.0 8.0 4.0 13.0 16.0
40.&£ 5 12.0 10.0 2.0 22.0 24.0
413 14.0 10.0 1.0 9.0 7.0
42,3 % 13.0 6.0 2.0 17.0 12.0
4307 E 14.0 12.0 2.0 13.0 8.0
44,55 &) 7.0 13.0 12.0 3.0 1.0
45.% ¥ 14.0 13.0 5.0 15.0 15.0
46.% # 13.0 13.0 7.0 16.0 19.0
47 .3 i 14.0 7.0 4.0 40 4.0
48 Ffr# 13 10.0 9.0 2.0 8.0 4.0
50.pr4C - 7.0 2.0 16.0 18.0
51.% % - 16.0 7.0 2.0 3.0
52.% 3 - 12.0 7.0 41.0 44.0
53.2 3 7.0 8.0 1.0 3.0 4.0
55+ &5 7.0 6.0 2.0 3.0 4.0
56.5 3 12.0 45.0 37.0 2.0 1.0
57.8 83 13.0 3.0 1.0 8.0 13.0
58.1h% 12.0 15.0 7.0 18.0 18.0
50.5: N & = 6.0 1.0 = 25
6l. i i= 14.0 9.0 4.0 50.0 43.0
62.7k % - 3.0 1.0 - -
63.52 2 & 12.0 7.0 5.0 5.0 4.0
64.7% % *q 8.0 93.0 80.0 - -
65. 3% ¥ 10.0 9.0 4.0 25 25
66.5 % - 25.0 1.5 40.0 45.0
67.52 % 14.0 5.0 34.0 70.0 60.0
68.7 & 6.0 82.0 44.0 - -
69.3% % 11.0 9.0 3.0 17.0 14.0
70.% s i 12.0 13.0 3.0 11.0 9.0
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