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Establishment of Determination Method for Polyphenol

Glycosides in Herbal Medicines

Kuo-Ching Wen

China Medical University

ABSTRACT

Polyphenol glycosides are widely distributed in natural plants. In
the recent years, the fates of polyphenol glycosides in vivo are gradually
understood through pharmacokinetic studies. Most of researches
indicated that polyphenol glycosides are hydrolyzed to lower polar
aglycones by enzymes or bacteria in the intestine after oral ingestion and
then become absorbable by the intestinal cells. In the current status, there
are limited items for the quality control of crude drugs, and in which only
monoglycosides or aglycones are required to be assayed in
pharmacopeias of many countries. Recently, chromatogramic fingerprints
are used as another index of quality control. However, those quality
controls could be difficult to reflect the activity or the efficacy of Chinese
herbs. It will be more reasonable if the total glycosides of active

ingredients could be assayed.



In this study, the contents of polyphenol glycosides in seven
Chinese herbs including Rhei rhizoma, crude Polygoni multiflori radix,
processed Polygoni multiflori radix, Polygoni cuspidati rhizoma, Aloe,
Rumecis radix and Cassiae torae semen were studies. The contents of
aglycones were determined for decoctions of the seven herbs before and
after hydrolysis. The aglycones assayed were aloe-emodin, rhein, emodin,
chrysophanol and physcion for Rhei rhizome; emodin and physcion for
crude and processed Polygoni multiflori radix; emodin and resverstrol for
Polygoni cuspidati rhizome; aloin and aloe-emodin for Aloe; emodin,
chrysophanol for Rumecis radix; and chrysophanol, physicon for Cassiae
torae semen. The total glycoside contents were calculated by substracting
the moles of the aglycones (without hydrolysis) from those of the total
moles of the aglycones (after hydrolysis). The results indicated that the
contents of aglycones mentioned above for Rhei rhizome, crude Polygoni
multiflori radix, Rumecis radix and Cassiae torae semen increased after
hydrolysis. The content of emodin in Polygoni cuspidati rhizome
increased with hydrolysis, whereas resveratrol content decreased.
However, the contents of emodin and physcion in processed Polygoni
multiflori radix, aloin and aloe-emodin in Aloe showed no significant
difference prior to and after hydrolysis. The decrease of resveratrol
content after hydrolysis might be associated with thermal decomposition.

The method developed in this study can be applied to the

determinations of the contents of aglycones and their glycosides in these

Chinese herbs except Polygoni cuspidati rhizome for their quality
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— . HE

% 5k % &y 2 AL MR8 B 42 T & Aflavonoid ~ isoflavone »
anthraquinone ~ lignan R aromatic acid ¥ #i & £ & A EMEAR T AR
BERHENR - HMAASHOBAH AL A4 BRLRFRA RN
BE ASHARETSHERBERREL  NHETLAXHGRNERT R
RS 8 4m B K AR AR B BARE 6 JE R Y 0 b AR ARG S R R (1-5) - sbub IR R
8 e X% ) Bp BT tm i 2 X3 #8468k % 45 1k ¢ sulfates ~ glucuronides %
HARRBMIER IRTF o

AR INABEFRBAN T RSB RBH A LA - AR
SRR SR o RRAA D55 BB 64 AR
% » fomorin (6, 7) ~ rhein (8) ; £ 4 % & 4o quercetin ~ naringenin
hesperetin ~ baicalein ~ daidzein ~ emodin - aloe-emodin & chrysophanol %
4 ¥ B L4 A RE A S dosulfates & glucuronides 4E3E# 4 5 L ECEER
HFEELEFRAGFAEN L F(O-13)-

b PRz ALEE  URAFRAITHRLAEARBTZBRAST
REEEA 0 oo BB BEFREAR R AAAN4-18) 0 XK
BEWLERSBEEYEL - PEMFERE ZHERS BHaEEaa
LLIEEEAR B B AmR Bk BREERZREMT  REH T ZBHAL
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AN MAEMZIRE  BEARY -

AWM E R4S EEfsE R (anthraquinone glycosides) & # » 4o K5 ~
&R RH AT - ERREHE - 2 RAMBBRITE 2%
% - HBAMEH ?%%i#%#ﬁii%%* 3 AAXEBRIE B
BEEs% - WwAKRKELHF (19) KEEEF sennoside A R4F 0 #»
0.25% » 3 X & & baicalin F4F 07 10% - K& (20): XFLE
emodin, chrysophanol RX4% b # 0.5% » T & & X & 2,3,5, 4-mfg ik —

T 15-2-O-B-D # & #& H(2,3,5,4-tetrahydroxystilbene
2-0-f-D-glucopyranoside) F4%F b7 1% fE#t F & 48 8 8% 24 emodin 31 R
BN 15% ' EEEE: Bd kg % (Aloe barbadensis Miller. )barbaloin
FAG D 28% 0 4T A & ¥ (Aloe ferox Miller.) & % HR4F V7 18% -
% Xz baicalin K43V N 9% - LG HmEHd (21): & XX baicalin
RiFLHH 8% -
KM% B4 dEAEE 2 (Anthraquinone glycosides) ¥+ # :
1. XK5(22-25)5 44 Polygonageae M E ¥ K Rheum palrtzatum
L. ~ E+ 4% X% Rheum tanguticum Maxim. ex Balf. &% 8 X &
Rheum officinal Baill. &) $#J%AR BAR & 2758 4 2 Anthraquinones

&5 * 4o aloe-emodin, rhein, emodin, chrysophanol, physcion,
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isoemodin, laccaic acid D, # 4 %! = Anthraquinones gy % * %v

aloe-emodin 1-O-B-D-gluco-pyranoside, rhein
1-O-B-D-glucopyranoside, emodin 1-O-B-D-glucopyranoside, emodin
3-0-B-D-glucopyranoside, emodin 8-O-f-D-glucopyranoside,
chrysophanol 1-O-f-D-glucopyranoside, chrysophanol
8-O-B-D-glucopyranoside, physcion-8-O-B-D-gentiobioside, physcion

1-O-B-D-gluco-pyranoside °
AT E & (26-27) B X #HE M Polygonum multiflorum Thunb. Z 3¢ 52 3R

#% » 4-phenolic compounds, flavanoids, anthraquinones (emodin and
physcion), stilbenes (2,3,5,4-tetrahydroxystilbene

2-0-f-D-glucopyranoside) & tannins.
. (28, 29) 2 3 #1481 Polygonum cuspidant Sieb. Et Zuce. 303 AR
# o iR > 4-anthraglycoside A (emodin-6-methoxy-8- O-D-glucoside),

anthraglycoside B (emodin-8-O-D- glucoside) and resveratrol - stilbene

glucosides : piceatannol glucoside (3,5,3',4'-tetrahydroxystilbene
4'-0-B-D-glucopyranoside), resveratroloside (3,5,4'-trihydroxystilbene
4'-0-B-D-glucopyranoside), piceid (3,5,4'-trihydroxystilbene
3-0-B-D-glucopyranoside).

BB (30) 5B AF M ER & Aloe barbadensis Miller. X F ¥ A&
% Aloe ferox Miller. & 3 43 A 40 3 7% B 45 B34 o Aaloin,

aloe-emodin, aloinoside A & B, aloenin A & B, aloesin (aloeresin B),
aloeresin A, homonataloin, nataloe-emodin 4-hydroxyaloin,

5-hydroxyaloin °
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5. 8% (31) & L #H44% ¥ 3% Rumex japonicus‘a-emodin, chrysophanol,

emodin-8-B-D-glucoside, & chrysophanol-8-B-D-glucoside.

6. 89 F (32) A& 3 #4442 88 Cassia obtusifolia, - %87 Cassia tora

L.3 % % 34 F - 4 chrysophanol, physcion, aloe-emodin,

1-hydroxy-7-methoxy-3-methylanthraquinone,
8-O-methylchrysophanol, 1-O-methylchrysophanol, 1, 2,

8-trihydroxy-6, 7-dimethoxyanthraquinone, alizarin, danthron, emodin,

purpurin, quinizarin & # & &8 48 -

RBMAERZFMREXTRE RS AR -BARRBAIRS
Mo HEEMT  HBER-TELATR > ERERFLHEBERS
EHREEBEEERsMERBE  FEHPPT 0 BRETR - RS
#ExEp (33,34) PR —EEH > HF L5 H EATS quercetin,
kaempferol, isorhamnetin % JEAE 8874 B Rk —Hh#E - KB EREHAS
AR 24% -

BAATAETREELE®NS (3537) #Hn P BRRBRAPATER
RAZEE #h?\aa#“»%ﬁﬁéi%l#ﬁ Mz PRRERBEZRITE
Fik (38,39) BHERSE  HTERASISLEMRE > R T HRZ

S ke b P EMZ AW P RZIEERS TR RS
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REBERKZLY - fFERXBRUEKE L EATHRERNZ S —HEF 0 A
LR BRBERRBRZ DY - EXRFLAZARTNARIN T RE
WE N EZHE > ARMEZHALARBRET > SHEBEBHRTRL
MIGE P KRRIEREREE WG eB Rk BARET LERERE
BAZAEMFER2ARERSE  MNEIMATHR  UARATEZ
B AWEMAE  AEL HEL - AMCARTF - ERRFEFE

oA iTKMRAT R 2R3 -

R~ MR %
— > REHH
CORE LT

Acetonitrile (LC Grade) J.T. Baker, Inc. (Phillipsburg, NJ,

U.S.A)
Methyl alcohol (LC Grade) J.T. Baker, Inc. (Phillipsburg, NJ,
U.S.A)
J.T. Baker, Inc. (Phillipsburg, NJ,
Ethyl acetate US.A.
. Riedel-deHaén AG (Seelze
- o ?
Ortho-phosphoric acid (85%) Germany)
Hydroic acid B T AL 2 B A% 4y B M &) (Taiwan)
. Sigma Chemical Co. (St. Louis,
Alom MO, U.S.A.)
. Sigma-Aldrich (St. Louis, MO,
Aloe-emodin USA)

19



Chrysophanol
Emodin
Resveratrol
Physcione

Rhein

Milli-Q® plus water
(Milli-Q®)

(=) BHEIRS
= R B S AR
HSIANGTAI CFT-6000
BRIk & B
Vortex Genie G-560
2 RIRE B
Soniclean 2000HT
RAREEER
N-EVAP 112 R-MT
R
AB 104
WMEBRE

Pipette 2-20 pL, 10-100 pL,
20-200 pL, 100-1000 pL

Aldrich Chemical Company
(Milwaukee, WI, U.S.A.)
Sigma Chemical Co. (St. Louis,
MO, U.S.A)

Sigma Chemical Co. (St. Louis,
MO, U.S.A.)

Sigma-Aldrich (St. Louis, MO,
US.A)

Sigma Chemical Co. (St. Louis,
MO, U.S.A))

Millipore corporation (Billerica,
MA, U.S.A)

Hermle Labotechnik GmbH
(Wehingen, Germany)

Scientific Industries Inc. (Bohemia,

NY, U.S.A.)

SONICLEAN.PTY.LTD (Australia)

Organomation Associates Inc.
(Berlin, MA, U.S.A.)

Mettler Toledo (Switzerland)

" Gilson S.A.S. (Entrepreneurs,

Villiers Le Bel, France )
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KR 3 R
Eyela Aspirator A-2S

& 2k AR B A — S etk o

(High Performance Liquid
Chromatography —UV) eL4%:
(DF#

QR # %

Apollo C18 5u
(4.6x250 mm )

G)yEshaimnl s

CN-R PR g~
OBREE

W& X L5 4T BET

1.0 mL syringe (0.45%13 mm)
MERE R

Tips (200 pL, 1000 pL)
BEECE

Microtubes (1.7 mL)

&1 5R 78 P

Millex® (0.45 pm, 13 mm)

=~ K¥®mrk

Tokyo Rikakikai Co. Ltd. (Tokyo,
Japan)

Shimadzu LC-10AT vp (Japan)

Alltech Associates, Inc. (U.S.A)

Shimadzu UV-VIS detector SPD-10A
vp (Japan)

Shimadzu SPD -10AF (Japan)
ERC-3415(Japan)

Terumo Medical Corporation (Elkton,
MD, U.S.A.)

Axygen Scientific, Inc. (Union City,
CA,U.S. A)

Axygen Scientific, Inc. (Union City,
CA,U.S.A)

Millipore carrigtwohill, Co.(Cork,
Ireland)

At EABART - AE L HELH KB EF - FHRARN
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FHECEEMNZRAR ABETARET WA SRR E KR KR
MG FBELE whF2EFHE  REERBESE -
AE - AFL RELH AR -E¥ FHRAAATHECHBHET
ZIBBHTF -
(—) BARBFF RS
1. RBBsARREZRY
AAE 5B X 1.2 N ~ 2.4 N 8 85 % KA
2. iR ERE IR
TR ALE 2 %] 82X 80°C ~ 100°C Au Bt oK 47
3. BBARJERFRZIR
KB F A 0551~ 2~ 4~ 6 /N8B KAE
4. FHmfAcH ZE
Fso P o # (100 mg/ml ~ 50 mg/ml) Z b
5. #AEMF 2K
A 8 56 5 R 8 KA R R
(=) Bk E y HPLC) &4 2 483
1. A&~ 28 ARG X 5 8&MF (40)
& # % : Apollo C18, 5 um (4.6 x 250 mm)
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#% % 48 : A Methanol B : 0.1%H;PO, (#EFIR)

57:43 (0 min), 57:43 (3 min), 90:10 (20 min), 90:10 (35 min), 57:43
(40min), 57:43 (50 min)

ik % ¢ 1.0 mL/min
wmA& K 254 nm
N 42 # : butylparaben (4 pg/mlL)
2. RUATFZ o8 MH (46)
& 4 % : Apollo C18, 5 pm (4.6 x 250 mm)

# & 48 . A ' Methanol B : 0.1% H;PO, (# ¥ 42)

57:43 (0 min), 57:43 (3 min), 90:10 (20 min), 90:10 (35 min), 57:43
(40min), 57:43 (50 min)

# i 1.0 mL/min
WplE & ¢ 254 nm
N 42 #& . propylparaben (10 pg/mL)
3. #¥r -~ AL o B
& # #% @ Apollo C18, 5 pm (4.6 x 250 mm)

#% % 48 : A ! Acetonitrile B:0.1% H;PO, (#fE T 4R)

15:75 (0 min), 13:65 (8 min), 35:65 (12min), 75:25 (22min), 75:25
(32min), 15:75 (40 min), 15:75 (45 min)
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piik i# © 1.0 mL/min
WK K S 254 nm
N 4 % : ethylparaben (5 pg/mL)
4. EEZ o aga
B # % ' Apollo C18, 5 um (4.6 x 250 mm)

#% & 48 : A : Acetonitrile B : 0.1% H;POs (HE W)

24:76 (0 min), 24:76 (12 min), 50:50 (22 min), 24:76 (40min),
24:76 (50 min)

ik i ¢ 1.0 mL/min
WAk & ¢ 254 nm
N A2 #: 6,7-dimethoxycoumarin (50 pg/mL)

b. AF A FHAEBELERERZIEN
# 5 #2 B aloe-emodin ~ rhein ~ emodin ~ chrysophanol & physcion
BERSHNENFTEUBEBBER RTEAZE BRE %7
BEZIREE R4 TF $20.00~10.00~5.00~2.50~1.25~0.63 pg/mL °
AR L L% 58k ho % %58 P9 4R butylparaben 4 pg/mL 2 ¥ 8%
R RAM 1 EITHPLC 547 ©

6. RATHRESRZEY
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# B #23% chrysophanol & physcion 42 % & 5 ) 7A% T 8% Bt &-44
gk - ST EARAE ) Bl — A FIRE AR BB T 1 25.00
12.50 ~ 6.25 ~ 3.13 ~ 1.56 pg/mL » 3R L 4% BRI ho F 52 WAR
propylparaben 10 ng/mL 2 F 8378 @ R4 34 5K & 47 HPLC %
e

T i~ £l Egz el
#% %k # B emodin ~ chrysophanol & resveratrol 4% # & 5~ 5] &7 F
BEUBEBEBER ATEMAE BRE-AFREZIBREERY
F :100.00 ~ 50.00 ~ 25.00 ~ 12.50 ~ 6.25 ~ 3.13 pg/mL - B AR
Rk o % 5 4 W42 ethylparaben 5 pg/mL 2 ¥ B8 %& © R4
£) 1% ® 4T HPLC 447 o

8. E¥REHRZEHR
¥ 55 47 B aloe-emodin & aloin 4% % & 4 5157 F 87 W &4 5
R AFEME  RE-AFIREZREERLT ¢+ 200.00 ~
100.00 ~ 50.00 ~ 25.00 ~ 12.50 ~ 6.25 pg/mL o B £ AR 25 % o F
%4 P& 6,7-dimethoxycoumarin 50 pg/mL = F BE/E % » R4
9 4 47 HPLC o471 -

BIERESRATMAFZREDHAHNNRRREERZLES
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HEZAFRENER  SHERBESR -
(Z) 2# ik A
1. # % B (Precision)
BEBEZABERR  HARRABRNE - F BREHF=02ZR
A& RA—REN  EUBFZHREGFTEX  KEFRAOT
BAEMA - RERFANAZREDMEARES S KL FHME
(mean) - 12 #& {& # (standard deviation, S.D.) & # £ 1% &
(coefficient of variation, C.V.) °
2. 28K (Accuracy )
ZRFEBRAZREBMEAMBFHRERAREREM Y
3% £ (relative error) & 7T Z °
3. ZHUE (Sensitivity)
BERIBRELRE—BAAE A2 AT ORARARBHBIL
A 32 EE > AR ARER (LOD, Limit of detection) » &
EBHRBABRZILES 10 BZRE  ARKTERRE
(LOQ, Limit of Quantitation )
4. ¥ % (Recovery)

AR ENTE  BHE-HEEZERMIRESRBR 5 HH
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IR KR 2 KA B A HPLC R & BRRESET =848

P2 AE  BRREREERENLEF  BPAERE -
%~ ERENH

—  ERBRERRS L EH AR

ﬂmﬂmﬁﬁ%i%k%~ié%‘ﬂé%\ﬁﬁ~§§‘$ﬁ&
RATFECAEMZ ERBEEBEATZSE (Table 1~7) - BRE AN X
AR EBRA  BABANS B Tk SORAMHEP RS X KF
DEERCR RAF 0 A S0 SN TR

AE-AFELHRYE L EIERANBZESEPNIAREZ LG BB
18 9 A5 AT R R 48 4R M8 BF P AF 2 4R B 4 BT » aloe-emodin, rhein
& emodin # 0.63 ~20.00 ¢ g/mL » chrysophanol #* 1.25 ~20.00 1 g/mL »
physcion 7 0.63 ~ 10.00 £ g/mL 8 B 344 R4FZRMEMAE (r>
0.999) » 4= Table 8 A= = A ¥ H ik XM BT » BHEHRAHFIBRNRE
ARz % B4 (CV.) YR E (relativeerror) AR E R FATHR
2 §E M » & 2o Table 13~17 & Table 25 ~27 -

Fbt 45 AR AR & P AR 2 AR A AR AR AL

S 4G 46 b 38 65 P AT 2 MR B 42 BR 5T resveratrol & emodin 7 3.13 ~ 100.00
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pg/mL EEEHAE RFZRMEMA (r>0.999) 4o Table 9 A7~ o471
Fikz AT HERSFABRRAEBRZIEELAHE (CV) ~
#2322 (relative error) A R B F £ TH L ZHE N » & Ko Table 20,
22,28

BHEEEAIBELRANFZEZREDMILEREIERRY
BB 4T 48 M8 BT A4S 2 4R B 4R BAST 0 aloin A 12.50~ 200.00pg/mL >
aloe-emodin 7 6.25~200.00ug/mL & E 34 F RIFZ LM A (r>
0.999) » 4u Table 10 Fis= ° S A7 F ik 2B BT » ZEHFERFTEABALK
B Az B8 (CV) 1a#3% £ (relative error) MR B R4 LT
B2z HEMN > & R4o Table 18, 19,29 -

FW AR RNAEE SRR EZ REBHILERERAR RS R

JE 48 48 1 38 6 P AT Z 4R B 42 BA 5T ° emodin A& chrysophanol 7 3.13 ~

100.00 pg/mL & E ¥ A RIFZRMEME (r>0.999) ° 4o Table 11 A7
oo P EZARBEBRT ) SRR FBNAR BRI ERAR
(C.V.) -~ ia#32 £ (relativeerror) AR EKFHATHRIZREN - &
£ 4o Table 20, 21, 30

RO F B35 4R AR AR R 5 BP9 3R B 208 AL AR A 4B AR A
SR 4% 48 M8 BE AT AS 2 4R & 4% B 5T chrysophanol & physcion 7 1.56 ~
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25.00 ng/mL & E MI3A A RIFZRMEMA (r>0.999) 4o Table 12 A7 5% °
DM F RN BRERSBABNAEBRZEELE (CV)
BAAHR £ (relative error) B AT Z AN > & R4 Table 23,24 -
PEEREAMRERRE P SREFATHELIEE N & Rio Table
3] o
=~ BRK AR 2R

R R Ry B AE SR % 2L O-glycosides 7 X754 » b O-C #9424+
SA3E B AR K AR R R BRI BT 0 BReHME A M3 MR EARIBRA R
— o KA RBHFABAR  THASETHERBRZIERADGR  ERAAER
& o BB EEKBGEFZIFETERLT -

AF KM B Z s thein LKA — NNEF2 1% F AN o > Hib o
aloe-emodin, emodin, chrysophanol, physcion 34 88 & ¥ /)N B 9 7K A% 52 A%,
(Fig 19) ;& B4 F 7K 3L #] 2 #%, » chrysophanol & physcion & B ¥ /)]s ¥ /K f#
BAERBHEA B IETERAE Fig2s) mBHBBE REBE -
A EABBRTRBARABE  HNBMABRRIATSELRARE
B %iEFE L 12NHCI # 80°C FAAE— /8% - £ & 52 emodin &
physcion % & ¥ /T RATEL N I0CTITERSZHAEE > MB
BR3SE ~ Al BB BT RBAB L HABRAKRRZI RS ELS
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;:\

ABAZ E(Fig20) R AL EFRABEERETAREEY %

\\\

5 4
i@ Ao hiB A2 MARIR 0 B4k A B KA > H emodin & physcion 2 4 & it &
¥ (Fig2l) - MABMXMRIE L £ 858 HB% > HESEBTA
e g ERREGR MR MRD » S8 SR F A& o) o R 22 K M3
#a(47) o ¥ K AL # 2 . » emodin, chrysophanol 4& 3 /]~ 8% Bp 5T 7k AR 3% &
AT BB HARKI ascorbicacid 9 F X, Tk VD HAKBBIE P R
B ERBLIBEBERRSZIRBEE S FEELE W (Fig
24) o ALK AL Bl BE K #2714 emodin BA ¥ Ao 0 ARG E0SR] 2K - &k
SEHEEFFEZ LS 0 RZ > resveratrol BE /K AZ AT 3 £ 9A B3 4
1t B8 &EEE -~ 5608 E € ¥ resveratrol £ A IR IR L > Hvh
S AR IR & kAR sb AR & 0 BE 2 Hu 38 P 69 3€ & resveratrol 2 IR %D 2
WM (Fig 22) » 28 MARIE UK (29)46 th R AL B A Bl 42 69 17 42
resveratroloside (3,5,4’-trihydroxystilbene-4’-O- 8 -D-glucopyranoside)
K A% 1% resveratrol 335 b J& 3¥ oy k3 v 0 BT A8 B A resveratrol ¥
KT F AR R (48) - B F KA LB KAEL 0 K aloin,
aloe-emodin Z /X % 3 AR E o THE E F BM A LB T R IEA
2(49) - 7 BL /K ARG fiﬁ"ﬁﬂ FLAACHTF & & A FRE 692 R - B 3656 ~

B BEEREEwE FRABRYTHE (Fig23)-
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ZBHKRABRBANAZIFERA»ZEE

K3 K AT B K AR AT 14 2 aloe-emodin, rhein, emodin, chrysophanol &
physcion 2 & &4v Table | A~ - REEFH 2 0h> L ERBHRSE
# 591 nmol/g & & & /K AL &K #% A7 4 % emodin & physcion 4 & %o
Table 2 Fi i » KA ¥ F$4ed > DiEAIERS T4 111.8 nmoL/g - ¥
& & 7K AL #]4 emodin 105.6 nmoL/g » physcion 26.9 nmoL/g » /K424 i &
# £ (Table 3)° 8 -F KR4k & & aloe-emodin ~ chrysophanol & physcion °
18 4&¢ diode array detector b ¥}4% > K% 38, aloe-emodin: AL H 4 & KK »
$#% % &, B4 > chrysophanol & physcion & E|/NTE EREE » M
KigigE RS E N5 A 1.65 umoL/g & 0.49 pmoL/g & B 3 H ¢ % 4850 »
E e BB L 4 & A 2.14 umoL/g (Table 7) o 3 % /K Al | K AR AT 12 2
emodin & chrysophanol 4 & 4v Table 6 #7157 * RE B FH £ > BH#
B AERE A5 & A 1.73 umoL/g & 4t 7K AT B K A2 AT 14 Z emodin &
resveratrol 4 4o Table 4 Ao~ » REEFH L4800 O BERTE
A 8.42 umoL/g - & ¥ 7K AL &] 4 aloin 76.12 umoL/g & aloe-emodin 8.27

pumoL/g (Table 5) -
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B-HpfRAn

— ~ KA %% #F K% 2 aloe-emodin, rhein, emodin, chrysophanol,
physcion > 4 & & -~ # & & % emodin & physcion * & #t 2 emodin
A resveratrol » & ¥ 2 aloin & aloe-emodin * ¥ ¥ Z chrysophanol °
A emodin > %88 -FZ chrysophanol & physcion % ¥ EL¥E &K 5 5
AR BAAFBRARSZIOMN T R BRRT EZHER -

ZoAABKBER YR oW E KB RIIEBERESE BR
BAAR 485 FHRAATFAZIERRLS ZRAZ emodin
ARBZBEFABRNE W AP ELREFLERARELE - AM
M Z resveratrol € B K ARSI o kb o

Z BASBAEBHEMRETESRS AAREREHRRE — R
BEAS MY EMZIRSEM PEIERRSTHRUARBEZF
MRBHZBE - AARMEILZH % TRARKRE A8
FHRRARTIRBATAIFBERZI AR BALATR LA D
REBHEE > WL R TRUENFREIBRAN 4T ENEH
LHEREFCRBEBZEM > RNEABRTHFBERLE  HETP

Bz mE TR 2 E
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Table 1  Comparison of contents (umoL) of aloe-emodin, rhein, emodin,
chrysophanol, physcion in the decoction of Rheum officinale
Baill.before and after acid hydrolysis

Constituents Decoction After acid hydrolysis Difference
(nmoL/g) (pmolL/g) (umolL/g)
Aloe-emodin 0.43 +0.00 1.09 £ 0.04 0.66 (154 %)
Rhein 6.07 £ 0.25 6.98 £ 0.35 0.91 (15 %)
Emodin 1.82 £ 0.07 446 +£0.15 2.64 (145 %)
Chrysophanol 1.03 +0.06 2.34+£0.20 1.31 (127 %)
Physcion 0.41 + 0.03 0.80 + 0.05 0.39 (95 %)

Table 2 Comparison of contents (nmoL) of emodin and physcion in the
decoction of crude Polygonum multiflorum Thunb. before and after

acid hydrolysis
Constituents Decoction After acid hydrolysis Difference
(nmoL/g) (nmolL/g) (nmol./g)
Emodin 83+0.9 1057+ 4.9 97.4 (1174%)
Physcion 1.8+0.1 162 +3.4 14.4 (800 %)

Table 3 The contents (nmoL) of emodin and physcion in the decoction of
processed Polygonum multiflorum Thunb.

Constituents Decoction

- (nmoL/g)
Emodin 109.3+ 8.6

Physcion 26.9+4.2
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Table 4 Comparison of contents (umoL) of emodin and resveratrol in the
decoction of Polygonum cuspidant Sieb. Et Zuce. before and after

acid hydrolysis
Constituents Decoction After acid hydrolysis Difference
(nmolL./g) (umoL/g) (pmoL/g)
Emodin 0.38 +0.12 8.80 +0.36 8.42 (2216%)
Resveratrol 4.16£0.15 4.01 £0.90 -

Table 5 Comparison of contents (umoL) of aloe-emodin and aloin in the
decoction of Aloe ferox Miller. before and after acid hydrolysis

Constituents Decoction After acid hydrolysis
(umol/g) (umolL/g)
Aloin 76.12 £5.90 77.74 £2.83
Aloe-emodin 8.27 £0.54 8.09£0.26

Table 6 Comparison of contents (umoL) of emodin and chrysophanol in the
decoction of Rumex japonicus before and after acid hydrolysis

Constituents Decoction After acid hydrolysis Difference
(umolL/g) (nmolL/g) (pmoL/g)

Emodin 0.18 +0.05 0.81 £0.16 0.63 (350%)
Chrysophanol 0.16 £0.06 1.26 £0.24 1.10 (688%)

Table 7 Comparison of contents (umoL) of chrysophanol and physcion in
the decoction of Cassiae torae semen before and after acid hydrolysis

Constituents Decoction After acid hydrolysis Difference
(umolL/g) (umolL/g) (umoL/g)
Chrysophanol N.D. ' 1.65+0.21 1.65

Physcion N.D. 0.49 £ 0.02 0.49
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Table 8 The regression equations, concentration ranges and correlation
coefficients of constituents in Rheum officinale Baill. and
Polygonum multiflorum Thunb.

. i ) Conc. range
Constituents Regression equations
(ng/mL)

Aloe-emodin y=0.864205x+0.070187 0.63 ~20.00 0.9999
Rhein y=0.230382x+0.020414 0.63 ~20.00 0.9999
Emodin y=0.118404x+0.024871 063 ~20.00 0.9999
Chrysophanol y=0.250934x+0.058222 125 ~20.00 0.9997
Physcion y=0.184259x+0.002156 0.63 ~10.00 0.9999

Table 9 The regression equations, concentration ranges and correlation
coefficients of constituents in Polygonum cuspidant Sieb. Et Zuce.

) . ) Conc. range
Constituents Regression equations
(ng/mL)
Resveratrol y=0.036168x-0.0234 3.13  ~100.00 0.9999
Emodin y=0.135202x-0.02552 3.13  ~100.00 0.9998

Table 10 The regression equations, concentration ranges and correlation
coefficients of constituents in Aloe ferox Miller.

Conc. range
Constituents Regression equations
(ng/mL)
Aloin y=0.006603x-0.015 12.50 ~200.00 0.9997
Aloe-emodin y=0.060777x+0.01849 6.25 ~200.00 0.9999
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Table 11 The regression equations, concentration ranges and correlation
coefficients of constituents in Rumex japonicus

i ) ) Conc. range
Constituents Regression equations

(ng/mL)
Emodin y=0.135202x-0.02552 3.13  ~100.00 0.9998
Chrysophanol y=0.194998x+0.208875 3.13  ~100.00 0.9999

Table 12 The regression equations, concentration ranges and correlation
coefficients of constituents in Cassiae torae semen

) i ) Conc. range
Constituents Regression equations
(ng/mL)
Chrysophanol y=0.101382x+0.013816 1.56 ~25.00 0.9997
Physcion y=0.060731x+0.009223 1.56 ~25.00 0.9998

Table 13 Intraday and interday analytical precision and accuracy of
aloe-emodin in Rheum officinale Baill.

Conc. Intra-day Inter-day
(ug/mL) Precision Accuracy Precision Accuracy

Mean = S.D. (CV. %) (%) Mean = S.D. (C.V. %) (%)

20.00 19.93 £ 0.06 (0.29) -0.36 19.89 £ 0.01 (0.05) -0.54

10.00 10.14£0.11 (1.12) 1.39 10.21 £ 0.00 (0.02) 2.07

5.00 5.05+0.08 (1.64) 0.93 5.09+£0.06 (1.12) 1.78

2.50 2.45+0.08 (3.06) -1.90 . 2.39+0.03(1.42) -4.21

1.25 1.22 £ 0.03 (2.79) -2.47 1.20 £ 0.01 (1.04) -3.73

0.63 0.59+0.01 (1.96) -5.56 0.59+0.01 (1.61) -5.67
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Table 14 Intraday and interday analytical precision and accuracy of rhein in

Rheum officinale Baill.
Conc. _ Intra-day Inter-day
(ug/mL) Precision Accuracy Precision Accuracy

Mean + S.D. (C.V. %) (%) Mean £ S.D. (C.V. %) (%)
20.00 19.88 £ 0.04 (0.22) -0.59 19.96 £ 0.03 (0.17) -0.18
10.00 10.21 £0.07 (0.69) 2.15 10.06 £ 0.07 (0.71) 0.63
5.00 5.08 +0.09 (1.81) 1.63 5.04 +£0.03 (0.58) 0.77
2.50 249+0.07290)  -0.60 2.48 +0.08 (3.08) -0.70
1.25 1.17+0.02 (1.71) -6.19 1.22+0.03 (2.22) -243
0.63 0.54 £ 0.02 (4.09) -13.68 0.61 £ 0.06 (9.52) -2.71

Table 15 Intraday and interday analytical precision and accuracy of emodin
in Rheum officinale Baill. and Polygonum multiflorum Thunb.

Conc. Intra-day Inter-day
(ng/mL) Precision Accuracy Precision Accuracy
Mean = S.D. (C.V. %) (%) Mean + S.D. (C.V. %) (%)
20.00 19.90 £ 0.05 (0.27) -0.48 19.90 + 0.07 (0.33) -0.51
10.00 10.19+£0.12 (1.17) 1.94 10.22 £0.14 (1.38) 2.16
5.00 5.03 £0.02 (0.40) 0.68 5.03 £ 0.03 (0.55) 0.68
2.50 2.47 £ 0.06 (2.24) -1.36 2.42 +£0.02 (0.83) -3.03
1.25 1.20 £ 0.04 (3.74) -4.26 1.18 £ 0.04 (3.42) -5.34
0.63 0.58 +£0.03 (4.36) -7.05 0.62 +0.03 (4.93) -0.76

Table 16 Intraday and interday analytical precision and accuracy of
chrysophanol in Rheum officinale Baill.

Conc. Intra-day Inter-day
(ug/mL) Precision Accuracy Precision Accuracy
Mean = S.D. (C.V. %) (%) ©  Mean+S.D.(C.V.%) (%)
20.00 19.85+0.11 (0.56) -0.76 19.92 £ 0.06 (0.29) -0.39
10.00 10.30 + 0.24 (2.31) 2.96 10.16 £ 0.09 (0.86) 1.56
5.00 5.10 £ 0.05 (0.99) 2.02 5.06 %+ 0.10 (2.06) 1.10
2.50 2.39+0.04 (1.76) -4.22 2.41 £ 0.06 (2.55) -3.49

1.25 1.11+£0.11 (10.17) -11.22 1.20 +£ 0.07 (6.15) -3.68
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Table 17 Intraday and interday analytical precision and accuracy of physcion
in Rheum officinale Baill. and Polygonum multiflorum Thunb.

Conc. Intra-day Inter-day
(ng/mL) Precision Accuracy Precision Accuracy

Mean + S.D. (C.V. %) (%) Mean + S.D. (C.V. %) (%)

10.00 10.01 £ 0.02 (0.22) 0.12 10.02 £ 0.03 (0.32) 0.19

5.00 5.00 £ 0.06 (1.15) -0.03 4,98 +0.08 (1.57) -0.38

2.50 2.44 £ 0.06 (2.40) -2.29 2.45+0.05 (2.12) -2.08

1.25 1.25+0.02 (1.76) 0.09 1.26 = 0.05 (3.96) 0.47

0.63 0.67 £ 0.03 (5.05) 7.30 0.67 £ 0.02 (2.79) 7.40

Table 18 Intraday and interday analytical precision and accuracy of aloin in

Aloe ferox Miller.
Conc. _ Intra-day _ Inter-day
(ng/mL) Precision Accuracy Precision Accuracy
Mean £ S.D. (C.V. %) (%) Mean = S.D. (C.V. %) (%)
200.00 201.28+ 0.28 (0.14) 0.64 201.32 £0.49 (0.24) 0.66
100.00 97.61 £0.56 (0.57) -2.39 97.5 0+ 1.00 (1.03) -2.50
50.00 48.59 + 0.49 (1.00) -2.83 48.86 + 0.41 (0.85) -2.29
25.00 26.58 £ 0.44 (1.67) 6.30 26.09 £ 0.42 (1.59) 4.35
12.50 13.42 + 0.65 (4.82) 7.40 13.73 £ 0.44 (3.22) 9.84

Table 19 Intraday and interday analytical precision and accuracy of
aloe-emodin in Aloe ferox Miller.

Cone. Intra-day Inter-day
(ug/mL) Precision Accuracy Precision Accuracy
Mean + S.D. (C.V. %) (%) Mean £+ S.D. (C.V. %) (%)
200.00 200.70+ 0.28 (0.14) 0.35 200.69+ 0.80 (0.40) 0.35
100.00 98.88 £1.20 (1.22) -1.12 - 98.54 +£1.49 (1.51) -1.46
50.00 49.29 + 0.34 (0.68) -1.42 4997 +1.12 (2.24) -0.07
25.00 25.27 £0.08 (0.32) 1.09 25.13£0.27 (1.07) 0.54
12.50 12.89 +0.37 (2.90) 3.12 12.77 £ 0.49 (3.83) 2.16

6.25 6.77 £ 0.26 (3.86) 8.35 6.65 £ 0.63 (9.49) 6.37
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Table 20 Intraday and interday analytical precision and accuracy of emodin
in Rumex japonicus and Polygonum cuspidant Sieb. Et Zuce.

Conc. Intra-day Inter-day
Precision Accuracy Precision Accuracy
(ng/mL)
Mean + S.D. (C.V. %) (%) Mean £ S.D. (C.V. %) (%)
100.00 99.47 +£0.20 (0.20) -0.53 100.04 £ 0.41 (0.41) 0.04
50.00 51.42+£0.22 (0.43) 2.83 50.13 £1.35 (2.70) 0.27
25.00 24.551+0.10 (0.41) -1.80 24.73 £0.13 (0.51) -1.08
12.50 11.94 £ 0.02 (0.19) -4.50 12.04 £ 0.14 (1.12) -3.72
6.25 6.23 £0.05 (0.81) -0.31 6.45 +0.05 (0.75) 3.21
3.13 3.27+£0.12 (3.69) 4.60 3.49+£0.05 (1.56) 11.73

Table 21 Intraday and interday analytical precision and accuracy of
chrysophanol in Rumex japonicus

Conc. Intra-day Inter-day
Precision Accuracy Precision Accuracy
(ng/mL)

Mean + S.D. (C.V. %) (%) Mean = S.D. (C.V. %) (%)
100.00 99.93 + 0.05 (0.05) -0.07 100.04 £0.10 (0.10) 0.04
50.00 50.13£0.12 (0.24) 0.26 49.93 £ 0.56 (1.12) -0.14
25.00 25.24 £0.10 (0.38) 0.96 25.16 £0.03 (0.12) 0.65
12.50 12.00 £ 0.12 (1.00) -0.42 12.07 £ 0.27 (2.25) -3.46
6.25 6.34 £ 0.02 (0.30) 1.48 6.35 £ 0.04 (0.60) 1.66
3.13 3.24£0.17 (5.37) 3.61 3.33+£0.13 (3.99) 6.41

Table 22 Intraday and interday analytical precision and accuracy of
resveratrol in Polygonum cuspidant Sieb. Et Zuce.

Conc. Intra-day Inter-day
(ug/mL) Precision Accuracy Precision Accuracy
Mean + S.D. (C.V. %) (%) Mean + S.D. (C.V. %) (%)
100.00 100.24 £0.02 (0.02) 0.24 100.20 £ 0.06 (0.06) 0.20
50.00 49.53 + 0.04 (0.08) -0.95 49.65 £ 0.11 (0.22) -0.70
25.00 25.06 £ 0.11 (0.42) 0.25 24.97 £ 0.17 (0.69) -0.13
12.50 12.17 £ 0.05 (0.38) -2.64 12.21 £0.13 (1.09) -2.32
6.25 6.45 £ 0.01 (0. ].6) 3.19 6.43 £ 0.08 (1.32) 2.89
3.13 3.43 +0.05 (1.39) 9.61 3.42 £0.10 (2.87) 9.50
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Table 23 Intraday and interday analytical precision and accuracy of
chrysophenol in Cassiae torae semen

Conc. . Intra-day Inter-day
(ng/mL) Precision Accuracy Precision Accuracy

Mean + S.D. (C.V. %) (%) Mean + S.D. (C.V. %) (%)
25.00 24.99 £ 0.18 (0.70) -0.06 25.18£0.13 (0.50) 0.72
12.50 12.60 + 0.49 (3.92) 0.78 12.00 + 0.42 (3.47) -3.99
6.25 6.01 £0.25 (4.17) -3.81 6.43 £ 0.36 (5.55) 2.95
3.13 3.37+£0.18 (5.27) 7.72 3.36 £ 0.17 (4.92) 7.42
1.56 1.47 £ 0.15 (10.34) -5.61 1.46 + 0.12 (8.10) -6.26

Table 24 Intraday and interday analytical precision and accuracy in physcion
of Cassiae torae semen

Conc. Intra-day Inter-day
(ug/mL) Precision Accuracy Precision Accuracy
Mean + S.D. (C.V. %) (%) Mean + S.D. (C.V. %) (%)
25.00 24.86 +£0.37 (1.48) -0.57 24.77+0.30 (1.22) -0.91
12.50 12.86 £ 0.98 (7.61) 2.84 13.08 + 0.80 (6.08) 4.64
6.25 6.19 £ 0.58 (9.35) -0.94 6.06+0.31 (5.11) -3.12
3.13 2.97 £ 0.23 (7.90) -5.02 3.08+0.14 (4.50) -1.48
1.56 1.56 £ 0.15 (9.68) 0.23 1.45+0.13 (8.83) -7.08
Table 25 Recoveries (%) of constituents from Rheum officinale Baill.
decoction
Conc. Recoveries (%).
Constituents Spiked 1 2 3
(ng/mL) Mean £ S.D
10.0 91.8 92.9 90.8 91.8+1.0
Aloe-emodin 5.0 95.5 90.8 94.9 93.7%+25
2.5 103.0 96.4 103.9 101.1 £ 4.1
10.0 979 995 989 . 98.7+0.8
Emodin 5.0 82.6 93.6 96.2 90.8 7.3
25 113.8 94.1 86.5 98.1 £ 14.1
10.0 . 96.2 101.7 100.9 99.6 £3.0
Rhein 5.0 81.3 80.4 91.8 84.5+6.3

2.5 83.5 80.5 65.2 76.4 £9.8
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10.0 88.2 81.1 89.3 86.2 4.5

Chrysophenol 5.0 83.9 87.7 90.5 874+33
25 95.6 94.0 88.9 928+3.5

10.0 78.4 79.7 69.3 759 5.7

Physcion 5.0 70.6 67.8 70.7 69.7%1.6
2.5 72.7 65.4 65.2 67.8+43

Table 26 Recoveries (%) of constituents from crude Polygonum Multiflorum
Thunb. decoction

Conc. Recoveries (%).
Constituents Spiked 1 2 3

(ng/mL) Mean + S.D

10.0 87.6 99.5 87.1 89.6+9.1

Emodin 5.0 81.7 92.0 80.1 84.6 £ 6.5

2.5 79.4 85.7 72.7 792 £6.5

10.0 832  8I.1 79.5 813+1.38

Physcion 5.0 88.3 88.3 95.7 90.8 £4.3
2.5 96.1 89.7 72.5 86.1 £12.2

Table 27 Recoveries (%) of constituents from processed Polygonum
multiflorum decoction

Conc. Recoveries (%).
Constituents Spiked 1 2 3

(ng/mL) Mean + S.D

10.0 105.7 88.0 104.4 99.4+9.9

Emodin 5.0 89.7 104.4 95.7 96.6 +7.4
2.5 99.5 . -84.0 81.1 88.2+99

10.0 92.3 98.4 83.2 913176

Physcion 5.0 81.9 80.9 90.7 84.5+54

2.5 91.5 89.5 96.5 92.5%3.6
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Table 28 Recoveries (%) of constituents from Polygonum cuspidant Sieb. Et
Zuce. decoction

Conc. Recoveries (%).
Constituents Spiked I 2 3
(ng/mL) Mean + S.D
100.0 93.1 93.8 97.6 948+2.4
Emodin 50.0 86.4 83.2 87.3 85621
25.0 91.7 90.2 106.0 96.0 8.7
100.0 96.7 89.9 89.7 92.1+4.0
Resveratrol 50.0 100.1 107.6 94.7 100.8 £ 6.5
25.0 81.3 89.2 85.8 854139

Table 29 Recoveries (%) of constituents from Aloe ferox Miller. decoction

Conc. Recoveries (%).
Constituents Spiked 1 2 3

(ng/mL) Mean + S.D

100.0 78.4 76.4 76.8 772 % 1.1

Aloin 50.0 77.2 89.4 94.1 86.9 +£8.7

25.0 92.8 89.9 83.1 88.6+5.0

100.0 93.6 94.1 95.1 943 0.8

Aloe-emodin 50.0 96.8 100.8 103.8 100.5 £ 3.5
25.0 82.8 105.2 110.3 99.4 £14.6

Table 30 Recoveries (%) of constituents from Rumex japonicus decoction

Conc. Recoveries (%).
Constituents Spiked 1 2 3
(pg/mL) Mean + S.D
100.0 97.8 90.2 95.9 94.6 0.1
Emodin 50.0 95.5 96.2 98.4 96.7 1.6
25.0 95.7 90.7 93.8 934 %25
100.0 96.9 87.2 90.2 91.5+5.0
Chrysophanol 50.0 89.5 883 78.1 85.3+6.3

25.0 91.7 814 95.9 89.7+75
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Table 31 Recoveries (%) of constituents from Cassiae torae semen decoction

Conc. Recoveries (%).
Constituents Spiked 1 2 3
(ng/mL) Mean + S.D
12.5 94.2 93.7 110.5 99.5+9.6
Chrysophanol 6.25 78.7 82.9 82.7 814+24
3.13 33.6 382 36.7 36.2+24
12.5 101.9 97.7 96.5 98.7+2.8
Physcion 6.25 102.6 93.5 82.5 93.8+8.7

3.13 69.1 82.4 71.4 743 +7.1
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Fig 1 HPLC chromatogram of aloe-emodin, rhein, emodin, chrysophanol,

physcion, and butylparaben
1. aloe-emodin 2. rhein 3. emodin 4. chrysophanol 5. physcion

IS : butylparaben
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Fig 2 HPLC chromatogram of aloe-emodin, rhein, emodin, chrysophanol,

and physcion in Rheum officinale Baill. decoction
1. aloe-emodin 2. rhein 3. emodin 4. chrysophanol 5. physcion

IS : butylparaben
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Fig3 HPLC chromatogram of aloe-emodin, rhein, emodin, chrysophanol,
and physcion in Rheum officinale Baill. decoction after acid
hydrolysis
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Fig4 HPLC chromatogram of emodin and physcion in crude Polygonum
multiflorum Thunb. decoction

1. emodin 2. physcion IS: butylparaben
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Fig 5 HPLC chromatogram of emodin and physcion in crude Polygonum
multiflorum Thunb. decoction after acid hydrolysis
1. emodin 2. physcion IS: butylparaben
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Fig 6 HPLC chromatogram of emodin and physcion in processed
Polygonum multiflorum Thunb. decoction
1. emodin 2. physcion IS: butylparaben
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Fig 7 HPLC chromatogram of resveratrol and ethylparaben
1. resveratrol IS: ethylparaben
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Fig 8 HPLC chromatogram of emodin and resveratrol in Polygonum
cuspidant Sieb. Et-Zuce. decoction 1. resveratrol 2. emodin IS:

ethylparaben
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Fig 9 HPLC chromatogram of emodin and resveratrol in Polygonum
cuspidant Sieb. Et Zuce. decoction after acid hydrolysis
2. emodin IS: ethylparaben
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Fig 10 HPLC chromatogram of emodin, chrysophanol, and ethylparaben
1. emodin 2. chrysophanol IS: ethylparaben
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Fig 11 HPLC chromatogram of emodin and chrysophanol in Rumex
Jjaponicus decoction
1. emodin 2. chrysophanol IS: ethylparaben
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Fig 12 HPLC chromatogram of emodin and chrysophanol in Rumex
Jjaponicus decoction after acid hydrolysis
1. emodin 2. chrysophanol 1IS: ethylparaben
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Fig 13 HPLC chromatogram of aloe-emodin, aloin, and
6,7-dimethoxycoumarin
1. aloin 2. aloe-emodin IS: 6,7-dimethoxycoumarin
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Fig 14 HPLC chromatogram of aloe-emodin and aloin in Aloe ferox Miller.-
decoction
1. aloin 2. aloe-emodin IS: 6,7-dimethoxycoumarin
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Fig 15 HPLC chromatogram of aloe-emodin and aloin in Aloe ferox Miller.
decoction after acid hydrolysis
1. aloin 2. aloe-emodin IS: 6,7-dimethoxycoumarin
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Fig 16 HPLC chromatogram of chrysophanol, physcion, and
propylparaben
1. chrysophanol 2. physcion IS: propylparaben
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Fig 17 HPLC chromatogram of chrysophanol and physcion in Cassiae torae
semen decoction IS: propylparaben
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Fig 18 HPLC chromatogram of chrysophanol and physcion in Cassiae torae
semen decoction after acid hydrolysis
1.chrysophanol 2. physcion IS: propylparaben
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A: the time effect on acid hydrolysis; B: the influence of hydrogen
chloride concentration on acid hydrolysis

without ascorbic acid; E: the influence of light on constituents

Fi_g 20 Histograms of emodin and physcion contents in crude Polygonum
multiflorum Thunb. decoction after acid hydrolysis
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Polygonum multiflorum Thunb. decoction after acid hydrolysis
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Fig 21 Histograms of emodin and physcion contents in processed
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chloride concentration on acid hydrolysis; C: the temperature effect on
without ascorbic acid; E: the influence of light on constituents

A: the time effect on acid hydrolysis; B: the influence of hydrogen

Fig 22 Histograms of emodin and resveratrol contents in Polygonum
cuspidant Sieb. Et Zuce. decoction after acid hydrolysis
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