The Japanese Soci ety of Pharnmacognosy

Natural Mcdicines 55 (6), 294-299 (2001)

—E  #H—

K&l oK ()"
—KBEMBEZRITHIEE—

SHOWY IR HE
SIRKFIHLETRY,

CHESE
IINK EREE  BISE 5T

Studies of Rhei Rhizoma (Da-huang ; Dai-o) (Il)
— The reason Da-huang is processed by heating —
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The ancient processing method for Da-huang is "fire-drying” ( ['K&5), 4] ).
"Fire-drying" means heat-drying at a high temperature. The main advantage of heat-
drying was said to be the prevention of damage by vermin in old Chinese herbals.
However, today some Da-huang is not heat-dried. To study another effect of heat-drying,
the fresh underground part (root and rhizome) of Rheum palmatum var. tanguticum were
processed using various methods, and anthraquinones, sennoside A, B and polyphenol
(gallic acid, (+)-catechin, (-)-epicatechin gallate) contents were determined after
processing by absorptiometry and HPLC. The results showed that the sennosides
decreased, but that the anthraquinones and gallic acid increased, when heat-drying was
performed at 180°C. Our findings indicate that heat-drying means reducing purgative
compound sennosides and increasing other properties of the medicine.
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tanguticum D F L2 VM e B2 MIHAEL,
anthraquinone ¥ (AQ), sennoside A, B (SA, SB),
polyphenol #i [gallic acid (GA), (+)-catechin (CA),
(-)-epicatechin gallate (ECG)] D &H RD Lzl
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EFEFEREREABRMICTREBEZINL R
palmatum var. tanguticum 6 FK. M.Mikage et al.
97100301 ~97100306 (LA, 1~6), 1997 4 10
A 3 B,
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SEHEAGELUBRZEERICHBILEE, ThEnz
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3. BBHIUHRE

SNHER (BRBUER, UV-1600), IV (35
Z 8, BE : lcm), HPLC (B {3 : Waters,
Lambda-Max Model 481 ; 8> @ HiZ, 655 Liquid
Chromatograph ; 30825 : Waters, QA-1™  Data system),
7751, polyphenol D #IE 1 L-6200 21U —X (H
V) EEH. fHiR% (Yamao, DV4l). FHES
1,8-dihydroxyanthraquinone {3 3 3£ ¢ #% O 7 #% & &4
UNABERE G SRR S ATIC THES &) 5 SA, SB i
EEMAGSMERE (MAMEKRRRH) ; GA,
CA, ECG (7F a3 #kx£%t). HPLC {Zid HPLC
B A A, TOMITTRTHRERBZERWVE.
4. EOUNERAEHFEROARSE X

ABIKK 500mg ZHEBIZED, T0% A% J —)ViE
W 4omL ZMMA, BFHEMH (20min) &, EHo70
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TABLE | -1. Contents of sennoside A,B (SA,SB), anthraquinones (AQ), catechin (CA), gallic acid (GA)
and epicatechin gallate (ECG) after freeze-drying

Sample Individual No. — Part__SA(%) SB(%) SA+SB(%) AQ(%) CA(%) GA(%) ECG(%)
98*] 97100301 Rool 0458  0.264 0.722 0249 2059  0.034 0.514
98%2 97100302 2 0.167  0.095 0.262 0.156 1522 0.035 0.257
98*3 97100303 4+ 0780 0411 1.191 0330  1.953 N.D. 0.297
98*4 97100304 20612 0350 0.962 0642  2.550 N.D. 1.181
98*5 97100305 2 1133 0.563 1.696 0278  2.670 N.D. 0.903
98*6 97100306 7 0837 0391 1.228 0352 2697 0034 0.389
98%7 97100301 Rhizome 0.250  0.138 0.388 0.256 194470039 0.471
98*8 97100302 20110 0.069 0.179 0.186  1.461 0.023 0.367
98%9 97100303 20927 0426 1.353 0.391 1724 0.041 0.296
98%10 97100304 4 0507 0261 0.768 0398  2.921 0.028 1.501
98*11 97100305 2 0535 0277 0.812 0299 2431 0.022 0.977
98*12 97100306 #0389 0201 0.590 0272 2400 0037 0.550

TABLE | -2. Contents of sennoside A,B (SA,SB), anthraquinones (AQ), catechin (CA), gallic acid (GA)
and epicatechin gallate (ECG) after drying at 100

Sample Individual No. Part  SA(%) SB(%) SA+SB(%) AQ(%) CA(%) GA(%)  ECG(%)
98*97 97100301 Root 0.528 0.302 0.830 0.224 2.500 0.091 0.483
98*98 97100302 7 0.230 0.126 0.356 0.133 1.170 0.010 0.207
98*99 97100303 K 0.713 0.354 1.067 0.217 1.327 0.030 1.161
98*100 97100304 ” 0.545 0.307 0.852 0.730 — - -
98*101 97100305 4 1.125 0.625 1.750 0.272 - - —
98*102 97100306 7 0.742 0.376 1.118 0.262 — — —
98*103 97100301 Rhizome 0.298 0.181 0.479 0.273 1.709 0.099 0.405
98*104 97100302 ” 0.161 0.097 0.258 0.172 1.163 0.088 0.273
98*105 97100303 K 0.693 0.368 1.061 0.189 1.457 0.036 0.223
98*106 97100304 K 0.434 0.292 0.726 0.282 — — -
98*107 97100305 ” 0.544 0.327 0.871 0.236 — — —
98*108 97100306 7 0.346 0.218 0.564 0.220 — — —
TABLE | -3. Contents of sennoside A,B (SA,SB), anthraquinones (AQ), catechin (CA), gallic acid (GA)
and epicatechin gallate (ECG) after drying at 180’

Sample IndividualNo. _ Part__ SA(%) SB(%) _SA+SB(%) AQ(%) CA(%) GA(%) ECG(%)
98*109 97100301 Root 0.044 0.018 0.062 1.702 0.348 0.629 0.086
98*110 97100302 K4 0.032 0.014 0.046 0.724 0.289 0.420 0.152
98*111 97100303 4 0.273 0.094 0.367 0.727 0.772 0.229 0.246
98*112 97100304 7 0.027 0.015 0.042 2.011 - — —
98*113 97100305 7 0.039 0.017 0.056 1.869 _ — -
98*114 97100306 7 0.259 0.103 0.362 1.005 — — —
98*115 97100301 Rhizome 0.055 0.050 0.105 0.840 0.826 0.585 0.246
98*116 97100302 K 0.012 N.D. 0.012 0.698 0.133 0.371 0.059
98*117 97100303 7 0.322 0.149 0.471 0.804 1.152 0.257 0.199
98*118 97100304 K 0.322 0.149 0.471 1.521 - — —
98*119 97100305 K 0.028 0.013 0.041 1.462 — —_ -
98*120 97100306 7 0.072 0.039 0.111 1.163 — — -
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Fig.1 Difference of sennosideA+B (SA+SB) content after drying
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2) SA, SBOER

ROy BERRBBEREA TSI T4 NT —
(045, m)TAiE L, HPLC AakBhaik & L7z, HPLC
Z&1d, 55 L : L-Column- ODS 4.6X250mm ({t
OBERE) WS LRE Bl BREBEE:
380nm ; BEMH : K- 7T ZbUIL - UK

(2460:540:1) ; FiE : SA OERFFREEN 21 D E2D
& SIZHAS (0.7mL/min fif) ; MK TER.

3) GA, CA, ECGOER

(i) FREIERL 100mg % ke (O IIRE (TR E
BN ED, 80% A%/ —)L 50mL ZIEREIZMA,
WS (20 40) %, 3305 8 (3000rpm, 10min).
FBEEAST I T 4N — (0450m) THE
L, HPLC MitBlaikes Lz, HPLC &fHiE, #5
I : CAPCELL PAK C18 SG-120 (5 ¢ m) 4.6X250mm
(Shiseido); 11T LiRJE : 40C ; BEIM 1 A W
0.05mol/L V) Vg - 7E = UL (19:1); B i
0.05mol/L U & - 7 R bhUJL (1) V52
T2 R&M 0> 5 HIBE A W 100%, FiE
0.6mL/%, 5—10 SIFBEHE A K 100%, FiE 0.6
—1.0mL/%y, 10—120 3B EMHE A & B8 B
% (100:0) — (70:30), V=7 VTP MfE
1.0mL/ % ; #HE & © 280nm.

(i) RAEBIEKL 100mg ZHEFHEICTED LD, 80%7
R SomL ZIEREICHNA, BFsL (20 )
#%, W04 EE (3000rpm, 10min). B 57z LB
ERTEBEL, BEWIZ 70 9AY J —I)V2MALE
WeWZ SomL &L, A>T T T74)F— (045um)
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Root Rhizome
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Fig.2 Difference of anthraquinones (AQ) content after drying

TAi@L, HPLC fiEHA S L7z, HPLC &3,
475 I : CAPCELL PAK C18 SG-120 (51 m) 4.6X
250mm (Shiseido) ; 7 5 LMRE : 35C ; B#H .
0.05mol/L V) > « 7 F= MU IVIRIK (95:5)
5 (50:50) FTOV=TYSPIUN. UZTY
ST MFE 0.7mL/ 57 ; KU 280nm.
5. MBEEZRHDERBNCKS SA, SBD
LD TLCETOHSR

SA, SB & lmg ##BEY > TIIVEIZARN, 100C
KON 180CHHIBENIC 2 BRI EBH%, T hok RO
7532 /K (7:3) 4mL ML, TLC A REHE
W& L7z, BT SA, SB % 1mg ZFERRICEAMNL,
TLC s e L=, TLC ki3, TR 131 7
- 7=,

HRRUEER

1. BELBOBRSSEOHEE
HEGRBICDOVWTHRELRO SA+SB SREH
B3 e, RICKONTVERHD, BEICLZVEK
LRIZEWHARD BN, BERE'Y 3hahok.
AQ & &, polyphenol HFEHE TdH > /= (Table [ -1).
SEkE LD TR S RoOEHMENZH
EMCTBIERTERN-. RELBOERSS
BOHEIIDONWT Kroeber'? 13 R. palmatum & R.
officinale DWFEE HIZT > b TF ) VFBEEIR
DEIEL 0 bR NEL, EANEEEHRTS
ERTIIRLERAIRETHIEREL TS, X
7=, A, BLBEELRBRICERINSL DR
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Root Rhizome
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Fig.3 Ditference of gallic acid (GA) content after drying

THn Y,
BETH5.
2. MAIERHDENICELS SA, SBSROD
=R

SA+SB SRIZDWNT 180CHNE% 5 & it ss
G BT 2 &, MBI WTFhokicBnT
LRERVBEBICELSHMDLE (p<0.05) ¥
(Table I -1, Table I -3, Fig.1). £/, SA S ¢&
SB GREHKTZEL, £<I2 SB SBENELLK
b= (p<o01) . SB EERMAELLIBOLE
HEIE LT, SB DR (5 fRRLS) 51 180~186C
WTHBIENEZENS. TLC OENDS B,
180 CTHNFA L /= SB 3L TW3B Z &N R X
.

=77, 100 MBAEHR S & BAS SR % BT 3
&, SA+SB SRIIEERVBICBNWTHHEH
BILERD SNAeh o (Table I -2, Fig.l). $72h
5, SA+SB EFEMNEML K B%, BEbiom
i EwA Uk (%, ReEbicEd) omEMN
wHLNz. TLC IBTORZIIBWVWT, 100CT
U7z SA, SBIZZ ki ino /7=,
UEDFERNS, K&E Tk © M#) &,
BVEETHAGRIEZEELLT, B2/ VR
BZ2RAOSETRKEOEMEEZ FTT 5805 -
LObDEEZD., IO LRIKEDOEKDOEMNE
FETREN A ZEEZREBLTEBY, KICHEL
FAREREREZHTEHDTHS.

HIFREELTEBBEMT S 2 &7

3. MABERHFOBNCLZMOESS
BDER

180°C MAEL IR A T BRASELIRMICH LT, AQ &

BNTNORICBNWTHRER B E HICEL <

MLz (p<0.01) V. —J5, 1007 NBAE: & 3k

IR LT, MERTBIIBWT AQ S8IC

A EIERIE/ Mo/ (Table I, Fig2).

¥ 7z, polyphenol $1Z DU THISAEL 15, & s oy
M ELBETSE, GA SEMMIMLE. &<
180T MAAFL AR ST HAS AR ICH L T T hok
WBWTHHRERVREBIZ 6~18 (8L /=

(Table I -3, Fig3). ZOHBELTIE, L&
TDY N LI ETERINE Z ENE
AHND. —FhH, CA GBI ECG & BiTmaic
ORI HEAICH - 7.

b, REZMIMAGLEIHZENELT, b
HIEM 24 9% aloe-emodin % rhein 23 AQ &
B 'Y, HiBMEREETS GA S8 'O #mm
SHDHTEICEST, MOENZHBIXHTZEN
HolklENEBEZLNS.

SEIOFERIE, KHSAMBAELE (90T) kD

T/ REERIREAL, BEEY O NIF 2
SEIEMT 2MWAICH B & LRSI T D,
COMMER UIEMBREIIR 2>, ZOMAICD
WTIRH L FEEY O&E Y, BARLERBOAX
SDENRENEBZENS.
#HE EBRMBOAFICIEBRTELESE, EY
W BRI BR M T 4 I h 25 7. TLC
B ABFEMHRARLONFE—CRICIT> THEW -,
BfRAECICIES#T 5.
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