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RELET (MRAREZ) S92 ik, BAERER. miEsE. ZiE
gz, AT, @E. EHh BE%E. A5k, REEEDEE T4+ R
HHERZEEH, 2 WRE S EHGRTCERNEDZ . RERMEEZ, X
B SR Y # K 3 (Rheum palmatum L.). kK # (R. officinale Baill) & J# i k5 K 3%
(R. tangutium Maxim.et Regl) iR =2 e il . K & Z M S MR LB R B EY
PA K e A5 0 BT i ), 0 3 B RO T R B R A1 R (45 74 LB 10-6):
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K 10-1 KT & UF 55 BB o0 1 R

Ry R: % Fr wmo e # R(C)
-H -COOH K 3 W2 (Rhein) B 318~320
-CH; -OH K3 2 (Emodin) 7 £ 1 256~257
-H -CH,OH J5 25 K # % (Aloe-emodin) 0 R A 206~208
-CH; -OCHjs K # & H ik (Physcion) Tl 41 T 207
-H -CH3 K #% [y (Chrysophanol) & IR 4 196

KRB P REBRT oC, HEEHANE, PR AR 1 o 55 AN [R], AR Ak o 95 Y 9 K SR
REFR, FERME. REEHFR. KEH.

O B e T S I SRR T R IR, SEER RSB R R K R KBRS &
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I 3 35 A (21 mm x 200 mm) K FCE 7 e 2F, 100 ml =R, AR, W,
P (5 x 20 cm), EERET, JE4R, BEESIESE, BkAi e, MARAR. 250 mi R B,
BREWEE, EIR/KB S, MR, IR, g

2. 2y A

KER (A1), EER (% 200~300 H), #EiE G, LBE(OrHral), Ak
(60~90°C), ZFRZME(4rHr4l), 20%H,S04 1%NaOH, 0.5%CMC i, 1% 5 &
COBEVE L, 0,590 FR B FH I T 1
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BOR3EH 5 g BT 250 ml (KB +, FAIA 20%H,SO, /K 60 ml, £
K R 2 NEE o A S S, JEUF KR R IE R ST, RS AR T REL 70°C
Fe AT JEDFT RS, N T 25 mI IR, N E EIREIE 2~3 K. #HE 200~300
HaER 30 g KA FiE2E k. I AR R M SRBOR H K I8 2 12w in 2 B A 4 1 g &
R ZE R, AW Z R T, 19 3 58 4 T 18 10 W B A 5 70 SRR S IR, 285
W FEION B A €S 1 T, BN 2> R R A R A mME A R (LA B 3 O BT e L T 1 B
FERER) . FH A K R 0T (7:3) 2 3 B 790 328 AT e JBd (B 1 355 6 77 200 mil), £R5 5 991 1)
A OB N R s BB R A R S 2 1om A2 A I T IR USSR BRI T, £ 5~7 ml A — 4,
FEFE RSP e 4 Nk . A AR TLC K 7 s 32 U (2 Bk 3= 0 0) R0 4% 0 3 e A
B, BIFFINAME LR OB (7:3). R TLC AL R, KAMHFE RS K&
HH KB EUCET, BPAT 3 iRt &, (. RATHI % TLC HEEK G iR 4 )

2. BEPRRAA DRI R R B

(1) B RES (Borntrager’s e M) HURE fl e Mt 2 SOV Je 1% o6 R 3 LV TR %
2ml, 43 AN 1%NaOH /KB 2 ml, {REBE D)2, WEEH Gk,

(2) 2T E—/NIKIEAC B INRE RO K 1% 7 B R IR S 1
THE, W 0.5%L BB REWE W, T 80°CH#A 5 min, MEH miZif.,

E\ l@‘%%@

1. R EREFCMER., rEEESEHA?

2. 5 ARSI b R T R L B AR

3. LA MEE/ TR SWR(T:3) A RIFHIX KEih 5 MR E ci# 7R TLC
W, H RAEWFIGF 2 42

Experiment 1 Extraction, Isolation and Detection of
Anthraquinones from Rheum palmatum L.

1. Objective

1. To master extraction, isolation principles and methods of anthraquinones from
Rheum palmatum L.
2. To master the separation principle and method of silica gel column

chromatography, and to learn dry column-packing method.
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3. To learn the method of preparation of silica gel thin layer plate.

4. To learn the chemical methods of detecting anthraquinones.

2. Experimental principles

Rhubarb was recorded in Shen Nong's Herbal Classic. It has the effects of reducing
internal heat, defaecation, cooling blood, detoxification, eliminating stasis, and
dredging collateral channels. It is traditionally used for defaecation, promoting
digestion, clearing heat, and detoxication as a folk medicine. Rhubarb is a famous plant
purgating drug, and has been recorded early in pharmacopoeia of many countrys. All the
roots and rhizomes of Rheum palmatum L., Rheum officnale Baill, and Rheum
tanguticum Maxim. et Regll could be used as Rhubarb. Its chemical costituents contain
various hydroxy-anthraquinones and their glycosides. The main anthraquinone aglycons
are listed in the following table:

Table 10-1 Characteristics of main anthraquinone aglycons

R R; Compounds Crystal form Melt point(C)

-H -COOH Rhein Yellow needle crystal 318~320
-CH3 -OH Emodin Orange needle crystal 256~257

-H -CH,0OH Aloe-emodin Orange needle crystal 206~208
-CHs -OCH; Physcion Brick-red needle crystal 207

-H -CH3 Chrysophanol Golden flaky crystal 196

Polarity of anthraquinone aglycons in Rhubarb is different because of their
different structures, especially substitution groups. Their polarity, from strong to weak,
is in the sequence of Rhein, Emodin, Aloe-emodin, Physcion and Chrysophanol.

The method of acid hydrolysis of Rhubarb Powder is used for higher aglycons’
yield. The hydrolysis product, aglycon, is extracted with ethyl ether, and the ethyl ether

extraction is separated by silica gel column chromatography according to their polarity.
3. Instruments and reagents

1. Experimental instruments

Glass chromatographic column (21 mmx200 mm, 24#), globe-shaped funnel
(250 ml, 24#), flask (100 ml), evaporating dish, test tube, glass thin layer
plate(5%x20 cm), filter paper, glassfunnel, iron support stand, absorbent cotton,
round bottom flask, economical allihn condenser, thermostat water bath, Biichner
flask, Busher funnel, ultraviolet lamp.

2. Reagents and drugs

Rhubarb Powder, silica gel (200-300 mesh), silica gel G, ethyl ether (AR),
petrolum ether (60-90°C, AR), ethyl acetate (AR), 20% H,SQO,4, 0.5% CMC, 1% alizarin
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alcohol solution, 0.5% magnesium acetate methanol solution.
4. Experimental procedures

1. Extraction and Isolation of Anthraquinone from Rheum palmatum L.

The dried and finely ground plant material (5 g) of Rheum palmatum L. is
hydrolyzed with 20% H,SO, (60 ml) at water bath for 2 hours (operating in 250 ml
round bottom flask), hydrolyzed material is obtained after vacuum filtration (washed to
neutral with water) and air drying.

Dried hydrolyzed material is extracted with ethyl ether (25 ml) at room temperature
about 2-3 days. The ethyl ether extraction is subjected to separation over a silica gel
column and eluted with a petrolum ether-EtOAc gradient solvent system (7:3, ~200 ml).
Eluents are collected with test tubes, 5~7 ml per fraction. The fractions are defined by
the results of TLC (silica gel, developing solvent: petrolum ether-EtOAc 7:3). Each
fraction then is evaporated and obtains pure compounds. Column chromatography
operation is as follows:

The ethyl ether extraction is adsorbed onto 0.5~1.0 g silica gel (200~300 mesh) in
evaporating dish and the solvent is evaporated at water bath, thus obtained sample silica
gel. Dry column-packing method: silica gel (30 g, 200~300 mesh) is added to the
chromatography column, then sample silica gel is packed onthe top, some silica gel and
absorbent cotton are placed on the top of the sample to prevent washing the sample in a
mess when adding solvent on the top.

2. Chemistry detection reactions

(1) Borntréger’s reaction

Sample eluent and 1% alizarin alcohol solution each 2 ml are added 2 ml 1% NaOH
at test tube, respectively, shake and then standing, observe color changes.

(2) Magnesium acetate test

Taking a drop of sample eluent and 1% alizarin alcohol solution are added on the
same filter paper strip (3x10 cm), and then 0.5% magnesium acetate methanol solution

is sprayed on this strip, observe color changes after heated at 80°C about 5 min.

5. Questions

1. What are the principles of extraction and isolation of anthraquinones from Rheum
palmatum L.?

2. Try to write extraction and isolation flow chart of anthraquinone aglycons.

3. What about the Rf values of five anthraquinone aglycons when they are separated by
silica gel thin-layer chromatography and developed with petroleum ether: ethyl acetate
(7:3), and why?
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S 2 ATHRR. BHREERNHE, 2. EXLAY
B RN R R (4 M SR 18)

—. XWENSEX

FE PR MBLAE K PR USRS T SR B R DT
B RN TR I8 R R KA ) ECSE R T 5
EPR RO LN RAEBAR

B YR A R AL A W NURE 2K ) — fE PR IR T

R

—. TWFEHE

F4OT (rutin) 78 BR £ A5 1 (rutoside), SN AELE TR A BB H RS .
ORI A THEDZEDLE 70 L b, o ek BEAE . FREZEMH A LEEY P,
Ju ARG K (F5 %) Sophora japonica A& JF B 46 85 )M 75 22 vh & & de i, AIAE W K E R
WA THER. AT REAEHAEREPAIEM, A 8T OR R WK & B 9 i 1 1F 5 5k,
T AR BT I6 LR A BEIT 25 T Nk B ok R R Al ) AR 85 R, — R
WEHH 3K, T mpl74~178°C, /KT mpl88~190°C; VAMEIE: WK
H4 1:10000, #oKA 1:180, ¥ LB 1:650, K EE 1:60, Auine 1:12; #MiE TR
Bl CBROBE, AET R, Sk &5 AhEs, W TH0m 28 E. &1 & dEi g
2 (quercetin)fy 7 45 Ky b 3-f b ¥R 3 5 25 & pE (rutinose) i /K T B FF (0% T 5 4 K2
KR WA 10-7).

+

HO.
H

B ———

+ Glu + Rha

OH O
quercetin

B 10-7 7T S R R R
ARSI AT B A e 1 55 IR A B R B K R RT R AR R K T AR BE T B TR D
SR 1 58 5 7K R (0 AR 7K 3 750 0 SR B, BK B OV R I R R AL i BT BT Y
TS, BRI TN Ve 2K R AR A AT 22 BRI R R AT . T TR (]
K A BRI A3 4 B2 3K .

=. NE5AH

1. SZOGAY 2%
A (1000, 500, 50 ml), [l JiE B (250 ml), FFIEA B, iR, fhiEm,
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AR F, =Moo ml), ZKMI, LI G x 20 cm), EREE, 348, Bk,
AT, HFE B

2. 2 B

ALK, HALES, 95% LW, DRI, ETE, KR, LKL, TR,
IRELIR, Bk, WERMR, WEIK, B GFassr MENE. WREWERKBER, MHE
R - R, FRErT T ORI, ARdEm R OB, 1% = F A O REE W,
1% & HE AW, 1%IEREVE I, 1% MEIEM AW, o-28 M i, 1%~ T SRR,
1% M K 1) SRR, 1% 88 B2 I H REVA W, S I OB, 1% =S4k
PRV, 20% — SUAUES W BEVA W, 2% KT R IR W BE VA U, 0.59% M IR BE F R I, W E
AV, TCOKBERREN, WIER, ToK =&AL, WAL A

. LREE

=
l,}

1o T4 S R

BT M A6 K 30 g 78 B B AR i A% 5 BT 1000 mil e AR A, i\ 300 mi #47K, 5
N KK pH = 8, MMFAGLEE 10 min, EHRMHD M IE, HEIE: H
W [ A 24 b oin N 250 ml B K (2 PR AN A KK S WO pH = 8), TN #k 10 min,
ERMA DML, NASRBOR . P IRIEIUR & JF, N0 I 10%EE R 7 pH =~ 4,
AHEE, FUOET AN S, Mg, PO KB G E BRSO B R R AR I
AR, SR T R RO T R AR AT A S AR A T,
HAA TR R E il %, (R B il & fERS GFase B 1 2R

W B B AR RS K BB, OB 10 min A4 (VA AR A AL S B AR,
W38 R BP  V RT F AR K

2. M R &

FRECHE® AT 1 g BT 250 ml [, A 100 mI(V/IV) 1% H,SO, ¥ W,
B A DX B KA 1BV 2 30 min(iE SR B R AR N BB R P D VR B A S TR
R VR A2 A DR VR T s AR 2 0 AR VB I VR AR DB R TR B o ¥ B K AR HhE
PEARAE T =M P AR R IR 1, T3 DOUE F A VRoK BRI B 28 T 6 B A5 60 o A
FE, BRTRIEME, HEEFCEMIESEN . HNH KR 95% O BT E 4
e Ji B 75 40 A R 3R

3. B IRAR 1) AR £ 1 AR IR

B 20 ml KM 7 T J B 9 V0 3% & Ba(OH), [ 44 410k U v 7 pH 21 wb 1%, 3t 3
RSy E R KM, BAEKSB EREE 2ml A4, E RO SR, [ H
AT 57 AR A A 5 7KV VR (2 mg/m) A ER 2 R A HE KA V(2 mg/mI)IEAT X B . R TN
TE T BE S UK S R 17K (4:1:2) e 1) BRGE T B2 /UK B BR /7K (4:1:5, B BE ). B AR 2K
TOF R IR I R AT I 5, TR R ORI AR R B AR G B o R N BT S AR M
DEx ORI R, fEHI& R,

4. P57 RUMS B R AORE R TLC K 5% Bk e v i A 3R
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(1) KBRS T MR R AT AR AE R S (1 mg/10 ml). MR R AR
S OB VAW (L mg/10 mD)#EAT R TLC XFIER R . BITHI A 2B 2 Ea/H R 1K
(8:1:1), WiZ% 1% AICl; £ B VR B LB AE 48 4P KT (365 nm) WL 58 . W+ i L B
5 bR v EBE T B OR B R B, AR

(2) HORME M — (2 cmx5 cm), ¥ ER P T AR dE S S B R (1 mg/10 ml)
AU B 28 A i £ T 8 VR (1 mg/10m ) 78 B8 Mt i i b ke, AT SR TG M 10 9 0 A
W BIFFIN 70% L, W% 1% AICI; £ BE % 5 s 7E 28 44T (365 nm) WL 42 %5¢
o6, JFIEHE ReE, 44,

5. FE RN B R 2 AN B B N

(1) ¥EK Molish &R e B B4 SCRVE S 70 AN 1% 10 % &1 BEVE M. 1% 1) ¢
PRI L% B PTVE EVE M i R Z8 1K % 1 mil, B & alE A o-ZE W il 2~3
W, BEE, SRS EEE M 1 ml IR R ZEIREE), WS A A TR 5 T Ak
[ 0 8 I A 4 SR RS 7 T .

(2) PEM B N . B —JEAR 44 (4 12x3 em), FIAVZEN =ANE B, T & =B W
O3 L6 R ARV V. 1% I BERE IR . L% MR IE MEE  IETR —, RETRE
$ 5 AR R -OR A, B 100°C 0 A Ko B B B XU A, W 82 9 LL i = A
5] B BE A1

() HEIRN G NI RIS FeCls (B R N: B3 ik, 25mA 1
WS T LRV 1% R LSO 1% B R B~ ml, B 1%
FeClg ¥l LW, WEI R,

(4) EERNEMERRIEMTE AR : B3 W, 25N 1%AT L
BEVA R L% M R OBV 1% B8 e B VA V~1 ml, R m b Vi sekn, HR¥E
RE), RIEERIN 3 MR, WRINR.

(5) FEEIH A Molish &R M: B 3 RE, oAl 1% T OBEwR. 1
% Wil [ R LR VAR 1% B R R~ ml, B I o-ZE Wy iRV 2~3 W, R
G, ol Vs BEAR AR N 1 ml ARG IR (A IR AR ), W05 9 AR VA VR T A R £
IFELER 3 AN B B 1 R [

(6) HEIRWEM S ZrOClL, R A N B 2 SRE, alinAN 1% k&R &
BER W ST OBEBAE R ~1 ml, 2RJ5 3 N E0H 2% ZrOCl, FBEE R, 2 W
PO D R RARE PN 2% 15 IR B, WA AR B .

(7) HEEIAL G e B 84845 (10 x 3cm), FHZER =B, T/ |
Bl Nl s 1% P T ST W L% Mt B 3R SRR 1% R R R RS — W, T
1 )5 MG AE H G FIER AT R = AN FF 0 (0 B0 68 s 2 5 0 AR UTE K 8 SR IR 1 7
AR E R Z, WETE HOGANE SMT T B AR Ak 5 K 48 2% 735 78 38 XU 7% & 10 min
G, WERAE HOGFERAMT TR RIEHEB%S 1% AICl; LB W, THREEH
JEHVE HMT N BB AL A, .

(8) MEIRNEME LB TS M : B— 8405 (10 x 3cm), HETERI =
AN R, TR B RN 1% T SRR 1% M R SRR 1% R R

T

=]
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VSR — T, THERJEWIZ% 0.5% S MREE/F W, T 90°Chn# 5 min, 7EH MK
ANIT R W82 B AR AL o

E\ l%‘%%ﬂ

1. B ARSI SR H O 6 T i E A

2. TR B R AEREAT RERL TLC I, 23 I AE P AR JT 51 56 1 T (T0% LR &
MR Ol IR K =8:1:1) & JF, BN ReEAHAART? A2

3. RMF RGN MEEMHA?

4. REUS T L ZHsgm =8 EZF R4 A0

5. LB T AN R AR IR (il B A R BRI TLC &R E R, i
3 LR AL

SKH 3 AT MM BRI RN E

—. XWENSEX

1 BRI SR S AR KR

2. ILIE T MR R B A OL I, B R IR A e v T B S A & 4
AN PIRFEC R

3. EIR T6-H A il A i AF 7 i

=. Xi/FEE

% BT AN G W TR 43 1 45 W) PR A7 TE A R B2 T 5 A 2 R Ik 5 2H A1) A8 L A
Z (LA 10-1), H:HEEVE AL 200~400 nm [X &) £ BB A B IR, BRI |1
R Hs 1, SR B IR A SR BRI RIS . A B ol B B AR, 5w e A B
AR o« KR 1 H 1 REAL . TR (BR5E BE ) A I N = 26 45X 70 (12 B ik 7)) Jis 0 A7 1)
AL, ATHEN AR (o RS WG . RN BERR AN . BEEREN/NER . =& fkER .
ZEACERIEER)

~ \\ //
2K H P 2 TR B Mgt ik
i 11: 200~280 nm 77 1: 300~400 nm

Bl 10-1 ¥ i 28 Ak 15 W 45 A v I 2R Y I A B It ik 45 4
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PR A G Y UV G e AR T

@ TR A R H BT UV e

@ T E A i TE A B I ON 2 A2 W R R B A D

@ BU A A 1 1 MR WS U 37 (1 AR Ak, MR A 4 56 O AR 9 BRI A o 1) S 4

=. NBE5EH

1. SEIAC AR T6 % 4h 7 6ot B G i AX .

2. 25 R A

T RE S RS S ARECA T 10 mg T 100 mi 25 25, 0 H I VA A O A R B %
RS MWHIECS ml T 50 ml &S, AR EEMREZZIE, #5254 H(10 pg/ml).

Wit R R e RS SRR UM B2 R 10 mg T 100 mI SR, I H A A O A R E
ZIE, 5. WIS ml T 50 ml F&EMy, HPEMEEEZE, #34%H@00
ug/ml)

RNV W BOH IR & 88 2.5 g, /NG 4 MmN E] 100 ml 8 1) ) 1% 46
Rl g, PV s 80 AF T s R S & o

TKBERR AN : IUBS RN B A K b T 120°CF 4 2 /NiF, BFRE & A o

ToKINER . WA 45 .

Tk ZRAMAVEW . B 1 g Tk AICI; AN M N F 20 mi S i 48 F g b, T8 24
/NI i BV A

RERVE W BOR E R 50 ml 0 28 1 7K 100 ml ¥ >J J5 & H

e B30 ml o, AN A B R, TR AN o RS, it
W5 B FH o

>

. XY

i
w4

R

1. AT R A6 1 I 52 (220~550 nm Py #E4T 41 3)

(1) “FTRIEEAR UV DBl BUR T H RV, WE .

(2) “B T +NaOCH3"UV J6il: A 4.1.1 Ty v B R0 3 0 R s i, S B
W 5E .

(3) “F T +AICIZ"UV JGilh . B T /H BERE g W E A M, N 6 i = &1k
BRI, LRI E

(4) “F T+AICI+HCI"UV Jilh . fEME 58 F T +AICI™ G 5, A FF i A 5
AN 3 i R R VA, SR E

(5) “F T +NaOAc”UV Jtilh: HU T /F BEFE G I T E A A, i N Te 7K I R
IR, EHAMKE AL 2 mm 5 R B E A& s E .

(6) “7 T +NaOAc+H;3BO;"UV Jtilk: 7E & 568« T +NaOAc” K1k f5, A& &
1) T 7K 0 TR Ao B AL ANV T, S R 2
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2. MR R R A O I 52 (220~550 nm N BEAT ) (G I e B8R K T A
TR )

h. EROH

1L R T IR AN BE 2 5 H AR R .
2. MR B AR B R A U s AR S R R
* 10-2: A S WG S AL &) UV B K SR AR

Ll H Hol A J&
¥ i +MeOH 220~280 nm 300~400 nm (F Atk 3 )

Z1.% 40~60 nm, 50 A& A 4'-0H

1% 50~60 nm, TRJE¥ T [% ~A 3-OH, T 4'-OH

NaOMe
TN X R BN SE M (n s 3,45 3,34
MR AL i it IS (8] 9iE 4 1T 2 IR
5,6,7-; 5,7,8-; 3.4 5 H%E
4% 5~20 nm N 7-OH
NaOAc (& 4 filt)
e — G A R N 4'-OH, G 3-K&/8k 7-OH
Z1.%% 40~65 nm, BB E K % N 4'-OH
NaOAc (¥4 filt)
R T % I B T K T 3 IR TR X B R B 45
4T 12~30 nm N B IRA AR R Sk A5 A
NaOAc/H3BO3
41.# 5~10 nm 7~ A A AR R AL R ((H A 45 5,6-17)
AICI3 i E = AICIs/HCI i & TN TEAR Ty R A A
AICI3 % B £AIC1s/HCI i IR T RE A A T IR A 45

U HF 1(EK 1a):

%% 30~40 nm R B By aE
2% 50~60 nm N AL BIREITTRE A A8 W R 2k
AICI3/HCI i &= MeOH & & TG 3-K& 5-OH
AICI3 fil AICI3/HCI
AICI3/HCI # B # MeOH % &l REREH 3- /8 5-OH
L F
4T % 35~55 nm ~ A 5-OH
4I.% 60 nm ~ A 3-0H
4§ 50~60 nm N T B [ B A5 3- K 5-OH
41% 17~20 nm Bk 5-OH #b, &4 6-7 F HALIE

Experiment 3 Determination of Rutin and Quercetin by UV
Spectroscopic Method

1. Objective
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(1) To master the relationship between UV spectra and the structures of flavonoids.
(2) To determine the structures of flavonoids by the UV spectra.

(3) To master the operation method of T6-ultravoilet spectrometer.

2. Experiment principles

There are two main absorption peaks, called bands | and I, respectively, for the
majority of flavonoids in methanol scanning from 200 to 400 nm in ultraviolet band,
caused by two cross-shaped conjugation systems i. e. cinnamyl and benzoyl groups
(Figure 10-1). The positions and shapes of the bands | and Il are influenced by
substituents on rings A and B. So according to the position, shape or intensity of bands |
and Il as well as the transformation of positions of the band with some diagnostic
reagents, we can investigate the structures of flavonoids.

Common diagnostic reagents include sodium methoxide, sodium acetate, sodium

acetate-boric acid, aluminium trichloride and aluminium trichloride-hydrochloric acid.

benzoyl group cinnamoy! group
band 1l: 200~280 nm band I: 300~400 nm

Figure 10-1 The structures of benzoyl and cinnamyl groups in flavonoids
Procedures of UV spectral determination in this experiment:
a. Determination of the sample’s UV spectrum in methanol.
b. Determination of the sample’s UV spectra after adding every diagnostic reagent
in methanol solution, respectively.

c. Deduce the structure of the sample according to the above spectra.

3. Instruments and reagents

(1) Experiment instruments: T6-Ultravoilet spectrometer.

(2) Reagents and drugs

Rutin sample, weigh precisely 10 mg of rutin into a measuring flask and dissolve
with methanol to 100 ml. Pipet above solution 5 ml into a 50 ml measuring flask and
dilute with methanol to 100 ml exzactly, e.i. 10 pg/ml.

Quercetin sample, weigh precisely 10 mg quercetin to a measuring flask and
dissolve with methanol to 100 ml. Pipet above solution 5 ml into a 50 ml measuring
flask and dilute with methanol to the volume acuratly, 10 pg/ml.

Sodium methoxide, weigh sodium metal 2.5 g and cut it into small pieces, then
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gradually add the pieces into 100 ml methanol. The prepared solution must be stored in
the airtight glass container and standby application.

Anhydrous sodium acetate, add sodium acetate in evaporating dish and dry at 120
degrees for 2 hours, then grind and standby application.

Anhydrous boric acid, grind and standby application.

Anhydrous aluminium trichloride, weigh about 1 g anhydrous aluminium
trichloride and dissolve with 20 ml chromatogram class methanol, stored for 24 hours.

Hydrochloric acid, take 50 ml concentrated hydrochloric acid and diluted with 100

ml distilled water, blending and standby application.

4. Determination procedures

(1) Determination of rutin UV spectra (scanning from 220 to 550 nm)

1) Determination of rutin UV spectra in MeOH.

2) Determination of rutin UV spectra in MeOH + NaOCH5;: Load test sample to
silici-cuvette, add 3 drops sodium methanol solution to the silici-cuvette and then scan
immediately.

3) Determination of rutin UV spectra in MeOH + AICIl;: Load test sample to
silici-cuvette and add 6 drops AICI3 solution to the silici-cuvette and then scan.

4) Determination of rutin UV spectra in MeOH + AICl; + HCI: Adding 3 drops of
hydrochloric acid solution to the above sample solution, and then scan immediately.

5) Determination of rutin UV spectra in MeOH + NaOAc: Load test sample to
silici-cuvette and add anhydrous sodium acetate, shake till the sediment on the bottom
reached ca. 2 mm, and then scan.

6) Determination of rutin UV spectra in MeOH + NaOAc + H3BO3: Adding enough
hydrochloric acid solution to the above sample solution, and then scan immediately.

(2) Determination of quercetin UV spectra (scanning from 220 to 550 nm):

All the determination methods refer to rutin as described above.

5. Data analysis

(1) To explain the relationship between UV spectral data and the structure of rutin.
(2) To explain the relationship between UV spectral data and the structure of

quercetin.
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Bif: T6 730t e BE AR i 43 il B 1 A5 4 7
1 AEAMS AR E

Bomotigama 0, wi WE] R TH [(SHEE] 73R8, ATk
BHE M. “WE. . WA =1Tumkd (WME] B RhrRREZ2REAMZ
B EEANE. MEPR.

KENRSUEE
M WE | 08| & |
S A SiEA ) SrwmE
HEIREE, - gk@: pom |
IAbs v[ ﬂl Eii IW
~iEEEE o - AR

#25 (5) : [pen.oo o O B )
#EE: 5000 m & BEEEHE)

' BHahif )
EE ) : |t9% vl

AT iE|EIFE (1) = IU-l b
BlfR () - ID.l nm Vl om

Egwmo: [0 =

[T B=hiEks () v BEhifE it E)

r ETeErE W i | #mw |

1.1 ek e A A E B “Abs™ M6 B

1.2. BonvolE: & 8 sk 84 B $ )AL 5 1 ¥ Bl (— % 290.00~1.00)

1.3. HisH. wERAMPBEKEE. WM. $EESH.
[ /0 A D2 S MR 7 Rk bR R E [, % & 4200~500nm, #
P S 6 155 100 L A T B
B FEY . FRGE BB R, B BT E AR AN GE . ARE g, 2
1) J5 2 A 6 R A
[ RS Y RoR MM B ERSG. rEmE#EEA: 0.1, 0.2, 0.5,
1.0, 2.0M15.0nm(MR A2 8L 5 AR, 3 4 (6] & 0K 2 B AN ) .
[ & 20 1) B X0 4 FH 2 AR 48 85 1 B i 43 i 90 B SR R I | B i 8 — AN
Fi 18] B o

L4, F#i77 0 [RREH#] Rox LT — ki, AHELE,
[EGHM] KR HAT 2 REZ .
[ BT 2 R4 G 00 PR b i B = AT A
WARERE T EEEM, WFEEEREAMN (R EE] M IEZRH] . wR
EET AsAM, WAREREES R, RERENE BT T
2. JGiEHH
HEELME]Y FR TR UIFEY 7308, WnJFamob kA, wfsm& a4,
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A 4 1 R ESCHE.
3. BELEER

s DR S0 T Dl E ] P, BFes 8an. mrp
o TEMLE R, A U6 LI BT R AT R . (R A A6,
7 AT O B 2005 L O e 2 R AT S 3 T L o 0 LR e
R 0

kiEiEa 21x
it s BEE  EX #Se ii of wmEe |
1 i Zomus e - \
| = wBEm:
rs - HBHS [
e = .
= = o ER
e e con e ™ STR |
rr & R | |
- ::8 = tEEE: |
i - awmE: =|
ru - s
e - el
Ciz e - - - . I
T -
s i E (] e [
s T — - HERET |
= - B el T
< S O we | me | #mmo | |

4. ARAF AT IF LA SCAF

LMY SRR TR DIRAFY T8, R0 I A0 ORAF B 10 A 22 0R A7 B 3C
tr4, e s Ui 1 AR AT o =5 2230 U5 OR 47 ok 1 e 18 S0 fE i, mlae 3 [oC o]
SN LT IR Y 72 8, BUmE R Gk 38 R 3T JFeil So b 0. i s, midl DR
PET H5 A AT LA L SO TR S B

J 3
= cil FHIRE
SR
2.0000
1.5000 |
£ 1.0000

0.5000 |

0.0000 ;
FHEE:  [anen R | 300.0 350. 0 400.0 450.0 500.0
ISR () [SEIIEEET (. spd) H HRiH i 0a)

i E)

5. KA
TP~ A, g (EREY SR TK DgERH] 758, R a5
xR R BEETRE, JFHTRES R ERER B R T
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ANCBISR - drik. opd
IR
100. 00 . ;
Fos. 10
50.00 +
& 0.00
-50.00 4
100. 00 : ! : :
850,00 B52.00 £54. 00 £56. 00 B53. 00 B50.00
FS | B/ A (um) Es | TR
1 Q | B55. 10 57.33
1 ) B5T.00 -57.78
KN i

1= - B3 [ewe 5] @i [E = oFE: RFE | FSE RS

FRAAGE (1 L spd 20 302 spd (30 ZEPFD. spd RERISERNE

6. HEENR

A LEEY AT MAGE7R]Y RE, JFERrRnhiss [(fEds i
a1, WA AR RRERH. &P, EFERFEASHROLE, N ad
(e ) AT . mREEHRAS B, i (QRAGER]Y KB TH Lk
PG Y RIS AL S, Bk [EREMA ] RIGEHR 2 &4 & Eox
BE.

B [ZEs [Ex | L
[t div0. =pd E= \
Mz div—1. spd Es il

FEEY (H) |

ik ) |

7. 3 EISCH

W L] RETH [RHEHE] 78, REMITTREISHEH.
R Ed, ARl [ SR Y R & Wi SO R BEAT %, AT DL SodlE &
#| Word 3CFrR, AR5 B4 Word ST BEAT A R (0 2 S D RT o 7R L5 SCfF ] 4B AE
N BT I SO 4, B A L R SO AT R . WE TSRS
mir [FH]Y #4H, RES B ERNERITE I EE S 28 E B
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HESEYHARER. 758 XEIEEIR RN
(ZFEMHXLE)

pds
S
N
W

. XWEHNSEK

B YR T S ik AR A W ) B e T

YR 5 W BOR A BB S G R A

4R 9 IR BH T S A T 3 A6 5 R S RS 3R A
B AR 2R IR B AR 5 B e S8 1D 9 R 4

F R LW E VE R IR T

o A w Do

—. TWFEHE

T 2y & B Y8 2 (Sophora flavescens Ait) M, R %, A5 HFE .
Mo B RS, FEHTRAEE., AAW T WMIEsE. Ko E LR
%K KRR, S SHIAEHE T 2R B SRk RE . R R R S £ Rl
BT . oS RS R RE O RAER, T OEREELBRREZIE. WS
WA S (matrine) . 6T 25 (oxymatrine) . £ H B (sophocarpine). % fb
P 5 58 (N-oxysophocarpine) . # 5& il (sophoridine) 2 (45 #) W, 10-2). H #if 24 B 52 56
RPHT W AN SIS LB A MR ER .

N N X
N N
N N
Y Y
O] o
e AT SR PR AR, HRIE B

B 10-2 ¥ S B AW A5
A5 2 A V)Tl R -5 R B ER T T K IO Re 1, I IR 2 2 246 T 1 S
el TP R R B, PR TR K B IDCVROE I PR S o IR R AT A B, IR A IR UK
il A 2 AT PSS e, R DA SR e D i O 2R BB BT ik ARl R R G S
AW, B JE W AR A e SR ORI AR 2 A ) e

=. NBE5EE

1. SEERACHE
I 3 35 A (20mmx200mm) A L & 53 W 2F . BEAF (50, 500, 1000 ml), &
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oA, 100 ml =, RIKHLEAE, Z KM, LI (5 x 20 cm), GiGHE, JE4L,
B, B4 G, 250 ml @R, THIRKIEE, g, A IRUE .

2. Zjih SR

SN, 732 TR VE S TAC MM IR (AR 45 B HE, THKE: 1x
7)., fER G, CBE, WEK, ZE WL, &0, LKW, W, W, Bk,
12 M R, A, o R B A B 0, VR B R, AR R AT, 10% 6%
P 4R 77, 0. 1% R 28 7 /K Vi W, 0. 1% B2 /1> BE Bl /K V5 ¥, 0. 1M B2 B 46 i 7K ¥ WL
TS EWIROK VE(E ), 1%k B R S BRI, S

. LI

=
1
S

1. PH B 732 3 b IR 1 T4k 2 (05 £b)

FREL 50 g F# i & T 100 ml =M, b= W R R, K H IR,
FHZE K B BRI, RNtk SE M%) 300 mI(2) 8 f5&)2 M 2h R LA
5~6 ml/min (f3E B AT A5 e, (LN HYRL, ARG MK EE R MM E . &
% 15 FH %1 300 mI(8 fi )5 % 2 S A0 4 7K 5 T LA [R) FE 3 B A L 4% Oy Na™ Y, i Z8 1K
BEREWE T, R5HH% 300 mI(8 58 2 M Eh g7 3 #, 2 k& HY
B, mfEHZABKMEERE, EEBKTRESRA.

2. SRRV TR B RS R e

FRECE 2%y 150 g, FH /b & 0.19% 5 FR 4 #1118 J5 2 N 75 U 11 rp (V5 TR 147 e 350
TR AE), I 0.1%EE BRI A . Yk H BL 0.1%:Eh 2 D # B 77 LA 4~5 mi/min [
FEREAT B WS I o 12035 WA ks A AR WD B e L (B 7€ pH AR AL), 298 W TR AR D BRI
JREAN B D 1k (AR 2 SR BU 29 1000 ml).

(F: © FREUE R a0 R B OK KB &K, 8 58 e B )R A8 e R B 0 i |
(A= P A e e i TR, RIS IBERIIREMAEEAE. @ HIEHRMEEL L
T AL AR AR ), AR B S R S . )

¥ 75 W B2 B (G 8 Ak 2% J5 A 22 75 P00 44K 0 90 Ak 3 )3 3 V5 A S 1 SR IR 1 BH S
W, 28 e B2 4~5 miI/min B UK 753 H W 75 A AR B R A o A8 e T RE . AS
SEYR S, B R BN 250 ml BeARh, AWK ERB LG, BHOEERMNIK, #
W T 3 2 B % I Hp | 4R I (BT 40~50CHE 46 )

3. RIRIEMW

¥ A e J5 T RO B ID 10 mil 26 A5 (IR EOKFR IR, B CE 20 min, 2R 5 HBE
A, BMNRKEREF, A 200 ml ) =& F ke A EF 34T B IR 2 h(1E
WK WE SRR BOR S e N T R 2 =i, oK B ER B T R K
T DN DL b RIEINE, SR AT IR BRI AR, BN > &N R
JEHKBRE, WMESKRARAE, M E. i Ermeme s, Wik,
T, BPA RS S R (R T A ). KT S RO S £ 20 £% 6 T R 3R AT
&5 f RS I (DR B BEVRLBE TLC %08 ), BPAF DLEE S S 0808 F 10K 155 2 ik, FRE
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4. WS PR TLC &€

W BB S A0 B S A A S0 bR R T REIRR B, R TR
%%ﬁﬂ%@%ﬁmwmma,ﬁéﬂ%@%%ﬁﬁm BEAT R IT X IR S5, X R
W 5% A5 ) BB AR IR T A RS BE S Rl . (FE: FRETHI& TLC AR G R 2
)

5. AEWmE U TE R R B

(1) MUALERE I R . B 4 SCRE, N 0.1%8 B2 28 7 K I W~ 0.1% i R /)
BERG KV W~ 0. 1% B2 BT FE i A IS W S 75 S AR DK W 4% 1 ml, SR )5 78 &
BN R BT, SRRE, W AR BT VE 1 L

(2) WUALIRH /R B B 4 SR, N 0.1%7M5 R 25 T /K V& W« 0.1%7i 2 /)
BETI AT 0.1%1 BR Bl +E ity /K W 1 2 v 2 AR DK % 1 oml, 48 )5 A &%l
BN R R, RBE, W AR T VE T L

(3) REMER I N : BU 4 SZRE, BN 0.19%6% B ZE T K . 0.19% 6% R /)N B¢
B K 9~ 0. 1% R B T b K ¥R T & 5 S AE WD IBOK IR A L mil, ARG 16 %R T 1
IR BRG], IRPE, B BUTVE TS L .

(4) WK BB 6 S B BB AR ON 1% 86 BR JBR 5 B K 5 1 mil, TN 10%
B B2 AR ) 2~3 3, A A AL N B 2R s kSR E I Bk, RIE S
EJE, BENE2RAEA(CKED) . KEME ZO(EKEY). &N TE 10-3.

RRILR @%H*?H*%

Q. NHCH; o] NHCH3
<j%‘CH—(‘:H—CH3 CuSO, \ @
- - - -
OH NHCH; NaOH
CH3 HN NHCH3

R CH—@ @CH CH—CHs

K 10-3 R BB S R R AR 0 S N J B

(5) TN : B—akiEACE, 0l s 0.1%0 R 48 T /K Wi« 0.1%7% IR /) BE
Bk 7K W~ 0. 1%%% B2 R 46 & K I RS20 S AR DB s 5% 1 W, T 05 S ot 25 Ak Bl
B, W % RPORE e DL

h., BE®

5 A S v S A W R B B> B (B T S R ) TR A

B A2 e T B EBCAE kDR B R AR A7

il PR IRIR AR A AT AU 7 7 T R 28 ]

AR 2 L Wl P Ak o,V T PV RN B BT 2 A W R R R R

R

KIS MARBIBAFRIENFEET RIS BLEDWE
(ZREMER)
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—. XWHNSEX

1. ABROELIVIHEN R 585
2. BRI 4 A (CCD ) I J5 B 5 44 .
3. BEAR VR G AR b AR T A A B R B AL BT 5 SR O 1 T s

=. Xin/FEE

¥ 4 1€ 72 #ii B (Solanaceae) 16 ¥ B 1£ 2 [¢ ¥ (Datura metel Linn.)8( & 2 ¢ ¥
(Datura innoxia Mill.)[) 46, A& XIS & XRALFESE. 2RPH
M. fE. ARAR TS A B 20 (hyoscyamine). 75 B 25 0 (hyoscine, scopolamine).
Bl T 5 (atropine) 25 A= WA i 2y » & B 95 0.2~0.5% o A6 b 35 5 T 2 BORT 2% T A
(At WK 10-4), DIREEWMNZ . HeEWREHE. A%, AW, REILE
DR, FiawEm . W KIRER S, & nl/EFARBREEA . RIS S W 22 5
RS, A, BRI 2R MR S RN, WS IR IR 2
RE RN FRBA,  Ky=3.5x107", H—2 FKEW NS K (mp: 59°C, [alo:
-18% . HAMmMSEAKME, WETK0:9.5), HETHRK. 2. 8. &5 A
Wi, ey 1 D0 & LR . B k. AR5 HoCl, 45 i i 8 HgO VTiE - 1 25 el o [ 44
(mp: 108.5C, [a]p: -22°/EtOH), K,=4.5x10°, ST Tk CEH, 5 HgCl,
A2 B £ HgO WL TE (I # 5 #4540 €5), i 0.16 % 1 & A 51 120°C Jn#4 30 min B
ARG AR S AT Tie B BT HE O o 2R B BN B S B IS Re 5 2 P T ML IRR A LR R B T
TK.

CH,OH
(H) (\.‘,HZOH (HD \ 2
o R

P 10-4 B MR AR 1 R A5 4
VAL 43 % 1 (Counter current distribution, CCD)#& — £ WK (BN . H A E AR HL
RE)RIES W -RER B k. M FHEFEAEMEY, & — REERAGE
FIEASBEMEM, Z2XKH CCD & . kA MFREM. FERAESER . 8RE
o, FEREBDERIHIE ., AW AR BB . CCD E#1E WA 10-5.

HEEAE v
FIAR & 1(“\
JE 9B -

T AFELLEROR BT R EEROR, A P EE RN RV R P LB
BAE L E BRIV IR M B0, 72 BE B B/ B R i i R R
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K 10-5 CCD iE#ER =K

2R 0T 55 3 e T I A TS ARt B 0 4 R R T S ROHE AR 4R ORI - AR
AL 73 15 1 WD IR T SR P O A R AR BT R T SR o n RT R P R B A T B ik 11
SBRPE B2 R, RIS E pH E AR BUE N, RIAELE pH 2R, BPE BN AR R A
B (Kp = 3.5 x 1077) LA SF TR 25 18 M 70 A5 HLIE 00 o, 170 B0 ek 2B K P BE 35 (K = 4.5 x
107°) LA BS TR A I MR ZE K, AT I 30 4 B3 10 H A

ARSI 6 R Y 2 R T R R T TR ER T T K L B i T I T S0 R
Jo K Fe w22 S, ST R KRS T e e TR AR R R BBCHE R L Btk JE SO 3R S 2
R, AR AR CCD IR AR I B M R AE MK AR HCR AR, B s ] CCD
T2 73 T R T B T

=. NBE5EH

1. LI AL S

SR EF@A25 ml 1A, 50ml44y), AMKE &, =fAlET, BHE, K
EET, @ik, BB

2. 2 Sl

WO, S0, WM, WEK, BRI, B mR-mR
KB (pH=5. 6.5 7.5, 8.5)VUFH, &R R 7% B %5 oo BE G is vR, B R BT 4
st 0 R ot A TR

=
1

. KRR

1. P4 Ae B YD B2 L

FREUFE4 A6 16 g, £, BT 100 ml =AM, MK 80 ml, ik hiR
W pH = 2, B R, IR, K IER AN 125 ml 0 S, i 20 ml &5
MR Z KA ZE pH = 8~9, IRFEAH. F4 0 H 20 mly 10 ml & Ui FEHBH X . &I
WA FEBCROKZEFE#8), BEE T, FZ) 5~6 ml Bl (B 1 ml fE4R i H).

2. A% T W AR B A&

B—2% 15 cm x 5 cm B @i Eat, HETEHER 2 cm QIR HEE TR
IRA I = SR AR, RURUEAR I U &R0 78 ok . HIARERIG BN [E] pH 122 /K i%
W (pH KN 5. 6.5, 7.5, 8.5 [ F7 45 IR -k B & — 4 2% b R ) 4% i /57 % A T~ I8 4R 11 %
o b, WAEAEERY S Pk, HRBEEREMERIAAIEX Y #. REREE
TR AR 2K JAE W 5K T IR AR Z (W 25 2 R /K 43 o AR 5 FH 76 40 8 W B 26 0 B8 ¥ 4%
Bl AT OISR RS ZE P NRGL L. DOKBMAOENNEIFR, BIF. BF&E
FEZ) 10 cm JEEUCH, DLk R AR Ak B B R mE 25 B . IR SRR E] pH S el R RE
ML R AE AR 9 bk A I R R b rp AR W B9 10 0E B pH SR S A
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3. CCD ¥ 75 B 78 B 75 B B 75

WA NGRS, w58 1~4, B R AEA pH = 6.5 FIZM/KIEHR 5 ml iR
[E] 78 AH (22 v v B SR AR A . B A S SR E R S ml FNE 15
SR, RBEFHESZ: BRE LSRR TRENEERERE 2 5597
W, RBEHESZ:; BB 252 BIRIHHEHZHEREERE 350
W, RBEEHESE: BHE 3SR P RENZ BN RS 459N
frf, HEES)E: BEWKE 4SRRI EV ZEREERRE T (RS AE
1S5S ZEBUR) . PR S ml 7S 09 5007 W (B 50 1 pH = 6.5 1 2% 1 5 0 1 A0 ) 13 N 38
1500, REEHEDE: BBE 1 500K RIE0EERBENE 2
SR L REREE 4 SRS RERE R E (5
2 SRMAERW). EHE EIRDIR, KNPSRS 295 N5 3 5. 5 4 5 07 3 DU
AR i 508 1~4 5 (1 0 4 & 05 2 BU .

A 55 1~4 5 50 W 2 N B9 /K A B &N 5 mil &4, FE 2 S N & KB Ak = pH =
9, MWEHE, "HEMZEW, HLBEBHRSH 5~8 1Y 6 KM IR 5 1 & A5
U -

KUl ES R EBBOE 84y, T 1-8)HkgE £/ N B AR @it % .

4. ARAE % E

BRI R A4, EFEOAm— BR8N 3em B B MOV EBZ. H i
BRIGE pH = 6.5 FIZ M IE IR A1 ik T — sk A AR iy 4k b, H TR 22 R
KA, R BT AR BB AR o RO RS O S R AR SR A IR R AR
B 25 oS HEL 9 VR i R BT xR AR . S AR RO 46 V(3 8 4, dmT 1~8).
JEFEFIAEH pH = 6.5 Z& i i W AE AN B &R . BB D o R UL R R U, R
. RO S KRR R B RS B, I 0 B FE OB I A

h. BEH
1. 5 s 56 3R B> 8 R B A AT B o ik ) 9 R s
2. TEFRHCh AT A ZAE NG 07 PR AL 2 BAK S pH 8 v A4 B ] FE 8~97?

3. AWM A N4 ZH pH = 6.5 1 2 ih R A1 ?

X6 FSEEMNRENSSMNEEGEMESN)

—. XWENSEX

1. EENEFETRR., 2BIFEETFTE RN
2. BARAEEE MRk



$+E  RAGYEIR 30

—. LWFEHE

# & % (ginghaosu, arteannuin, artemisinin) & f8 %) ¥ {¢ & (Artemisia annua L.)
A3 3 ) o SRR A £ ol N BRI S (S50 LB 10-6), HA R G Bue s 1,
0 0T i B 5 AP S E R B ORI B R A T R R ARG, AT B A
b A NLIE R =& b & CBE P B A i E(30~60°C) 2 HL, AR5
J P e A 0 15 0 B 2 5 ) VR EAT o B Al

=. NB5EH

1. SLEAL S

ikt TR A KA, BIREER, RIFGL, B, B, HEEMR
(50 ml)%s .

2. Zj b KR

B g, RER(100~200 H), AimE#(30~601C), &, LMRLEE, —&
Hge, IEck, O, 5% HFHEB-IRMREMERK: LKOE = 41 F)R 657,

=
R

. KT

1. BERNERRDE
T TR R B el R IR SR 48 NI o T E, 15 A T K AR OB ek
JE ke ai e U, 45 AR B ESCRY), H 20 ml S5 M S FEIN 180 ml L), 1
B AN IR 2y DB P B U 4 15 B R FUCIR B - A5 B ] 200 g Ak i EE AT AT €3
B, VMR QR O BE-F AT (L9)E W . Fr i) % 200 ml B il T ok 2 J5 TR ik
Fve B, B ERZ09 40 ml, BIEFH] TLC AT A I . S ic gk e it it 70 R AR 4
300 ml, ¥WRAE S VeI, NAFHGEHPHEER. MR F k-5 O ke (1:4) 847 &
SRR RAEERAM. (EE: SR SRFERTLEREEMY, KA
6 b A R $RE [ AT, R E AN T 60°C . )
TR TLC £ &
Kb & B A A0 B R B R e SRR TN LR LR A
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(1:9). B EFI K 5% & B -IROGLEL - v LW S 2 75 8 BRI 4 v i B i, In#ivE) 90°C
Ja A R LD BT A (Re = 0.7)

\ ’U‘%%ﬂ

1. SHIEREFTERBREA.
2. mﬁliﬂﬁﬂéifﬁkuﬁrﬁﬁﬁ ERRR D B ITE.

X7 FLEAENRERR. 758, SEERHELRER
S AR % (R & M K1)

—. XWENSEX

1. B4R 77 00 3% PN IR A 3R B e 3 T 7

2. 2 ) A B A T A SR BT B AR T i

3. T 0T AR T R R AN RN R R I, AR R R T R S e N
IKIEAEAC G WD TT 3

=. Xin/FE

OS5 N B PR BHE Y % 0 ¥ (Andrographis paniculata (Burm. f.) Nees) ] 4: 5 ok
VHBM . mIEMER, HTHRTSMEm. B, WmkE. JR%
FEREH LR 5 &Y, 8. 7.0 5% N g (andrographolide)
0> 3% N Bi5 (14-deoxy-andrographolide). #r % .0 3% P fig (neo-andrographolide) 2§
FOOENEE . B OEN IR T 0 EDURE T R E A R AL»ZEV\]@HX
M OFR, NEEFREK AL, mp 230~232°C, [a]® =-126°, BRIETT,
HEE. OB B, WEuE, o T8 01 OB, MW T K LAl Bt s
BE X FR g OER F, NI RREK 5 B4 d, mp 175~176.5°C, [a]¥@=-36°(1
1) BRAE T, AIVE T HEE . SOWE. A, MEUE. &1 SBE IR, U T K.

TE N R SRR /uiﬁii%uiﬁﬂ,ﬁ%@ﬁ&%%,mﬂmﬂwb y

Wk, FVETHIEE. COFFE. AR MEEE, BOE TROIAUK, ANET A F0E
WBE M EUZE O N R . BT &0 N BRI 45 4 L 1B 107,

=
+

mOE R
. EPL} % dg m 81‘4}

i

=
B oW B oM o

m#%*x:«al
5
5«%}%
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HO" HO" HO"
"CH,OH CH,0OH ‘CH,0—glu

L N I It 460 0 3 1 o Lo N R

s

K 10-7 ZFOMENBE. BEZT OENEE. B 50 E N B4

FOET R NEERE S YRMEEAR, SETHEE. L8, WERSEA TGRS,
ORI QR IR I, i E IR S KEM SR, TR Gikkr % . MA T
O T Y IR 5 B0 S 0 N IR AE ST TR AN, TR R A . A L
NS RAT ENRSWER, HELBET SN,

DRl 55 0o 322 PO IR ARV T 7K, PR 5 3 PN TR 5 I it TR S B S L BT i i A S B
55 3R 3H R I S 5 AR BOK IS PEAT AR . 1] 10-8 9 B0 A IR S LB R S BN AL R
I W

o) o)
HO! | o ~o
; NaHSO; =~ sO3Na

N

- (=) gzc/
‘CH,OH ‘CH,0OH

Bl 10-8 7oL E A I 5 0 AR R B A AL A S R K

=. NE5AH

1. SIS A A% A

I 15 A (2 x 30 em) S L & 3 W 2F . B4R, 50 ml =R A, THIR KA,
ORI, PEIGH(5 x 20 cm), T, BIHI -, B2 G, 500 ml AR GEM, g
M, A IR, W EERS, R AR EREER, RERRB0R, Bk, #EIE
(50 ml)Z% .,

2. 2y Jot A

0RO, A AR (100~200 H), 95% LB, iEMHERR), HERK G, A
B, &4, WEE, [ETE, WRREM, B, 2%M 3, 5-ff 3K R/ B E W,
0.5 M & A A4/ H B I 7K

=

. LT

\X\{
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1. BRI RS 1 $ Y

FREUZE O Ky 100 g B T IRE B F, 1 95% L BELVRE 2k 2ecm NE, N
AR 1 /NET o G R, WA NETR . AT INE = SRR 2 K, Bk 1N T,
B I SRR R RIS BE B o K R B MR 4 A 2 SRR 1/5, N JERHE ) 15~30%
PR AT 1B 6 30 b, I UE, JEVRIRAEE 15~20 ml A4, JRENT &, i
F /> B K B RO AR 58 00 B RE BRI 32 28 5 AR 28 0 2 I TR (5 40 9)

70 N EEAL SN 40 B AE, BV 10 Bk, EUE, WERBIER NED
TN 20 £5 2 A B [ER 10 2Bl ik UE, A I IR IR W . DA R A =0y
Z R, THEN S, TR, N A B RURCIR g & RD N 2E 0 5 N R 4 .

W5 A O N R BRIV TE K BRI E AR, n& i 70 ml, A5
PG 8 &AW, R PN 10 ml FVE AR EE . A OF S RE TR, KB YE A 5 ml
e, BEIRAE AT v A R A B o S (AR 4 30~35 g, ATREEAE, H
STV, BEHIVERRE A 2~3 ml/min, R 10 ml, 29820k 12~15 ). ¥k
JBE IR A 43 R 46 J5 AT TLC-RER €, G IFMHE L iiAn, 2T 05, g i
TG, AR O R LA

2. TF0 Y PN IR R R B 0 R I

B #2808 N R 25 0.5 g BT 50 ml BJREHE -+, In 95% L FE 5 ml, Fin0
A% V. Bk R S B K VR (5 5 o 0 T Y R AR R BE R 2 & 1 R R =), R 30 A
o RBSERE A CBE, BN 5 ml Z KB, BHESE, RS E &bk
=W, KRG E T, FREYINZEE~20 ml B fE#, IEMRANTEYY, K LV IR 45 K
B R A 7R B R Al A ) A5 Ok R B A I A R o e I S R i L -
S A5 R S R 50 Y P TS I A R B I B Al

3. HIKHEM N BRI E

(1) 70 N BRI E . Mo 230~232°C.

(2) FOENFEMER TLC BN M2 — AN S(BIFFRINEN-LKOE =
20:1, WAL )

(3) M 7O E A BRI AE S E - A 175~177°C.

(4) Wi O AR AR TLC R il R —ANBE s (B 7 8 S5 - oK S
=20:1, BEFRMZES).

(5) % Lx 3% A M VAR R AN D0 R B RN E 2 BN mp 226~227°C

(6) ZF 03 N TR B R S I ) R TLC Al ¥ BBl 2 O N R, 5
O P T I B R BN 0N A A TR B R OE A R, R IT AR & A - = 9:1. & -
IETE-HEE =2:1:2, S Ai-WHE-48E-K =5:5:5:1, & AFN 2%1) 3,5- - fif £ 2K H
R/ BEVE W5 0.5 M OSSR B I T S AR BB A J5 5 55, 7E 105°C #2455 43 i,
TR YA S AN

E\ l%‘%%ﬂ
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1. 5 s b rg S B> B AR A
2. MRAE 7 o0 3% TF P9 IR S R R AN [ 45 40, S B JEL A A2 K /N O 2 i % R A2 T TR
BB IR Ry B

L 8 EXHMEMSHE(EERITIRE)

%N B E BHE 3% % (Scutellaria baicalensis Georg.) i) F 148, 3 BA7 8K
70 N % H (baicalin), BATIEARE . V5 K. PUEH R 2. mE PR
IR R R B 2 R s B

—. W H

1. BREERRIER S bR . T R AR vl 1) R R

2. HBMRTE I K AR 25 M0 40 2 A K SR L I

3. LI A BT SCHR TGS  BT A AR 1 3 U R R S B B T () AR O 9 B Al
T e

A, AR AT 2 5 R R 4R 0 7 ¥R, LR 7 ik S R A v D R
Z. LWBEXREX

1. %2 R E A AL TR, A V408 8 B ] s & R, I R E SCHERS
HRGBREBNEERDT),

(1) EEREYRE. WA BB LA

(2) 3% H 1 R S FH R0 24 B3 4 A9 T AR

() WMEF FEAMMAMAFR. 4ty FALPE .

(4) #REL. B, AN R E T

(5) FEEH WL HIE(UV. NMR. MS. IR).

2. HERITERBFEAR

(1) AR A B 0 A % STk DL K SRR S5 A% 1R v AR A B R Al Ak 1 B T

(2) FIH B F LI PR 250 KA &

(3) FIH A F LI KAk vh &, LK SERR S50 5% .

3. m4igvhw

(1) HRHE A 9296 45 BT e oh 5 R R A .

(2) o B TR E R LI P RN .

(3) HE®IFLW AL,

4. A SRR A
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W9 LWEZ

—. BiREX

1 AIE. GEMPFH 2R KT.
2. XD ] REEAT H AR T A O B .
3. SEIR B AL ST A R AR AL S SR S R B — EB

=, ERHARRE

L 4 B R (2 ) S0 8 B (SRR AR ), R 4 B 5
W

2. WK BCEWR)EHAD: A RRALYUE LRI A I

3. S A B (S BB )8 B8 e IR 25 W S S T O 5 6 (3 1 4
Y

4. SWIRSBTAF MM, WA TR, THE.



