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Quality evaluation of commercial Rhubarbs was made by using a colorimeter. No correla-
tion was found between the botanical origin, the colors of fine powder and water extracts of
the drug, and the amounts of chemical constituents such as anthraquinones (AQ), anthrones
(AR), sennoside A, B (SA, SB), catechin (CA), gallic acid (GA) and total gallic acid obtained
by hydrolysis (Hy-GA). On the other hand, the colors of water extracts, particularly the color
developed on the addition of ferric chloride, showed a high correlation with the amounts of
some chemical constituents: the correlation coefficient between AR and b* value of the color
was 0.895, and that between Hy-GA and color tone was —0.832.

The above results indicate that the colorimetric method may provide a rapid and easy
procedure highly useful for the estimation of the amounts of some chemical constituents in
Rhubarb.
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KDL I B HEC O\, BBERC X ARERET7 v+ 7% 2 vEOER, HPLC Y5 5\ \LER
M Hist ¥ & B\ 1 sennoside A, B(SA, SB) &R, HPLC /7 v=v ' ER X HAEROFREREY it &
HEDHEMNDD. LinL, FhOOEREE, BEIVEMTH LD, FREMABELNELZL TS,

bhbhiRaEitrAWT, £4E0aZ L REOBFRIEOVCTRALTWAY. 4EH, HBHKEISREDHRL
KO BFIEL, HHROT — 285V 7 b2 FIE LT, it XOEHERS anthrones (AR), anthraqui-
nones (AQ), catechin (CA), gallic acid (GA), AL THEBI% gallic acid OpE (Hy-GA) cEDE
BEEOHBEMAYRAE L. FORBE, KMHBYECE SRR CRAEILLLZOAEREL AR kLU Hy-GA
L oM E WS E bR, ARHERVTAEORMEEN LREFHEAE LTS 52 L2 WLNE LD
THRETS.

£ B O 8
1. RAEHBRHSITRE
&% (MINOLTA, ##MA CR-200, #%ikMH CT-210), #%KEE: (Jasco, Ubest-50), HPLC (Hiz, L-6200

v —X). BEERFEES JOKEE (v —7 UT-604F, UC602). Hhiltl, XA, HPLC IimE
Wthru=t 757 4 —AREL A TEBEOERES 1, 8-dihydroxyanthraquinone, catechin, gallic acid 1%
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TabLE I. Origins of Commercial RHUBARB Estimated by Anatomical Study

Sample No.

Sample [KANP-] Botanical origin Part used
A 915 Rheum tanguticum (unidentified cut pieces)
B 920 " Rhizome
C 921 " "

D 923 " "
E 924 " "
F 929 " ”
G 932 " ”
H 916 R. palmatum "
I 922 " "
J 917 R. tanguticum or R. palmatum* "
K 928 " "
L 933 " "
M 918 R. palmatum or R. tanguticum* "
N 919 ” "
(6] 925 " ”
P 926 ” "
Q 927 " "
R 934 R. palmatum or R. officinale* "

*: The origin of each sample may be the former from anatomical evidences.

AEEL 2 B# 5 L, sennoside A, B 1%, AENMEEMERE (FEvr7 ) ¥»BEE&GLE.

2. =BRHHE

1D WRAEISREIL TN TREMSM. OV OB, BRI TS O RE 21T - IokER, Rheum
tanguticum \ZH3ET 5 & O THAE, R palmatum WCHiE3% 0 2854k, o 9BEIZOWTiX, R.tanguticum 3
5\ X R. palmatum CHiEOTEEM DM D 3Bk L BEDO TR DM S D 5 BE, R. palmatum %\ % R.
officinale THiZEDTEEHE OO 1 RETH - . IBEAMIMIZOWTIL, BENTE b o 1eH A D 1 AL
Sz, TRTBECTHo7 (TABLE I).

KR HE LR, SIRAFEELMEREYE 72 5O/ NREREF MEGR S TEINCEE IhTWw 5.

3. BERBOBEOAFE

£tk GREIFES % TABLE 1 IR d) »OPFEMNEELRS 1DV 1Ho%R ED, MRS XOF4T
WL, BB (100 mesh) Licbo®3EIHEE L.

1) BERE: ARRZEERY CECTRAEL, L*a*b* RERTELL. 46, HicfmaF (color tone=CT)
ZoWTh#at Lic. CT ik, L*a*b* RERTAEE B\ THLLLOEYEL, L¥2+C2 LB TH 5.

2) BEG:HUTOBEFECERLEEY, XBRE 10mm 0F 5 A rZHWTHIEL, ke L AEoakE
L1,

i BAERREERORASE Bk (0.20g) &b, ¥k G0ml) #inx, BWEWME (20 min) 455045
BEL, BREHARBERERE L.

. BREORAHE : H.O diH#:, AlERRE®R (.0ml) #rb, HO( 0ml) Zinx CIER L. ffn
NaHCO; ABERERKE, FE® (1.0ml) wfifl NaHCO; k%W (5.0ml) 2inz TfER L. 1% FeCls %
BRI, R (1.0ml) i© 1% FeCls ABE¥ (5.0ml) *inx TER L.

4. BOTEER

1) AQ,AR QxR : [AQ E&] Hkk (¥ 500mg) ZIEFHcED, 70% MeOHB0OmI) *inx, HBETHH
(20 min) £, BEODHE EBEE 2 A7 5 A2CB L, BERCIIE bk 70% MeOHQ0ml) #inx, % &R
BE. COBFEILIR2EHRYEL, 70% MeOH TIEMIC 100ml & L, BANEHARERKE L. & DEK
2.0ml) %&b, HLOQOmI) %inxic#, Et,0(30ml) *inzEHE L. H0 Bix X bic Et,0(30ml) ©
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TabLe II. Contents of Anthraquinones (AQ), Anthrones (AR), Sennoside A, B (SA, SB), Catechin (CA),
Gallic Acid (GA) and Total Gallic Acid Obtained by Hydrolysis (Hy-GA)

Sample AQ (%) AR (%) SA (%) SB (%) CA (%) GA (%) Hy-GA (%)
A 0.59 3.14 0.57 0.26 1. 30 0.28 2.13
B 0.39 2.18 0.26 0.13 1.01 0.10 1. 60
c 0.71 3.37 0. 66 0.32 1.41 0.29 2. 48**
D 1.41 4. 46 0.97 0.43 0.21 0.06 0.54
E 0. 40 2.36 0.34 0.14 0.75 0.08 1.72
F 0.68 6.53 1.77 0. 90** 0.42 0.07 1.29
G 0.93 6.29 0.85 0.28 0. 62 0. 30%* 1.71
H 0.94 1. 80* 0. 05* 0. 03* 1. 36 0.14 1.85
I 0.51 2.99 0. 60 0.29 1. 64** 0.12 1.37
J 0. 60 3.30 0.57 0.20 trace 0. 03* 0. 46*
K 1.14 2.98 0. 46 0.20 0.77 0.18 2.28
L 0. 31* 4. 46 0.41 0.22 1. 50 0.10 2.43
M 1. 63** 5.73 1.77 0. 69 0.73 0. 06 0.90
N 0.57 7. 47%* 2,07** 0. 86 0.35 0.13 0.76
0 0.71 6. 48 0.92 0.42 0. 43 0.06 0.84
P 0.50 4.27 0. 64 0.24 0.42 0.27 1.12
Q 0. 66 72 1. 40 0.53 0. 47 0.16 1.22
R 0. 43 3.92 0.67 0.30 0.34 0.12 0.62

*: minimum; **: maximun.

Tl Lic. Et.O BafbE, Kk, %%k, BB LBESE L, BEWC 5% AcONa-MeOH % (20
ml) iz X <IRDBEHEMLICHE, S1Snm COBRKERE L.

[AR BE] €KB &%, WEKEF 5% FeCl3(20ml), conc. HC1(20 ml) TIHEKR D L&A L. Kt
iz EtO(S0ml) Zhnz ol Lic. D AQ BE LRMEOEEIERXT\, 515nm TOBRNEHHE L.

AQ % 1, 8-dihydroxyanthraquinone %, AR I sennoside A »EHR T L L CEFRFRBRKELYHEL, 48
ZEHE L.

2) SA,SB® HPLC & : OoNERRBERE A V75 v 7 4 & — (0.45pm) CEEL, HPLC B3RS
W& L7z, HPLC &ff: % 5 &, Capcell pak ODS SG-120 (4. 6x 150 mm); » 5 AJEEE, 33°C; #HiEE, 280
nm; BB, Hy0-MeCN-AcOH EHK (90:10:1) 75 (70:30:1) FTDYV =7 75v=v ik (604); i
E, 0.7ml/min. fFEER] : SA, 364»; SB, 294. v — 7 EIBELCTCEE.

3) CA,GA @ HPLC && : 30K (8 100mg) ¥HEEICED, 80% Me,CO(S0ml) Zhn%, BEWHH (20
min) #%, FEOOME L. EEREZBERGL, BEMIC 70% MeOH %inxEfc S0ml L, *v75v7,
nz— (0.45pm) TYEEL, HPLC BAaKHEK & Lic. HPLC & : » 7 », Capcell pak ODS SG-120 (4. 6 x
250 mm); 5 AREE, 35°C; KM JEE, 280nm; BEHE, 0.05M H;PO,-MeCN Eik (95:5) 75 (50 : 50)
FTOV =7 /50 v bk (705); Wk, 0.7ml/min. R : CA, 204; GA, 7.55. Y— 7B 3B TE
=

4) Hy-GA @ HPLC %& : 30kk (# 100mg) @iy, #ok (S0ml) %Mz, &y b 7v—1t kTS5
FEEINBORIE. Bsth, rv 75 v7anzx— (0.45pm) TIBL, HPLC ARBIBIK & Li-. 7ok, NBGENE
R 2owTi, 3~ 7RI OWTHRE LckE2 SbkaE Lic. HPLC 4411, CA,GA DT E L@k,

P EoEEiERE% TABLE 11 R,

BR&EIUVER

1. KEOFMHEY EMKRE, KBHEOG, FEESEE L ORICIIAREM2ES bhitds - (TABLE 1111, 2).
FTiebb, SEERICHE LI R palmatum % 5\ % R. tanguticum CHET 5 REFICOWTIE, HMTFEHOBLRSY
EERRREACEELYEZ COWARTFI, BORWID b, BHAEHEC I 2HBORINKEEND & EHTE
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TabLE III-1. Colors of Fine Powders and H,O Extracts of RHUBARB

Fine Powder H,0
Sample -
L* a* b* C* CT L* a¥ b* C* CT
A 55.21 +4.03 +36.92 37.14 66. 54 98.53 —7.30 +21.46 22.67 101.10
B 45.67 +7.14 +25.07 26. 07 52.59 95.61 —5.81 +17.87 18.79 97. 44
C 44,58 +8.70 +28 60 29. 89 53. 67 93.98 —7.93 +26.67 27. 82 98. 01
D 33.21 +3.62 +16.30 16.70 37.17 99.11 —7.47 +20.32 21.65 101.45
E 49.97 +7.04 +30.75 31.55 59.10 99.76 —6.37 +14.45 15.79 101.00
F 44.25 +7.31 +29.29 30. 19 53.57 96.30 —9.77 +33.29 34.69 102.36
G 39.52  +3.75 +23.68 23.98 46.23 95.28 —9.57 +33.52 34.86 101. 46
H 59.84 +6.15 +35.24 35.77 © 69.72 98.56 —6.79 +19.54 20.69 100.71
I 45.88 +8.84 +29.26 30. 57 55.13 93.75 —6.88 +22.36 23. 39 96. 62
J 38.59 +5.8 +20.79 21. 60 44.22 97.04 —5.65 +21.91 22.63 99. 64
K 40.21 +6.98 +24.53 24. 81 47.25 97.19 —9.04 +29.53 30.88 101.98
L 50.29 +9.75 +32.46 33.89 60. 64 96.89 —9.00 +27.43 28.87 101.10
M 39.03 +6.40 +23.64 24. 49 46. 08 97.77 —17.26 +23.57 24.67 100. 83
N 42.60 +5.03 +25.63 26. 12 49.97 95.21 —8.76 +28.61 29. 92 99. 80
(0] 35,10 +4.84 +17.90 18. 54 39.70 95.92 —837 +32.00 33.07 101.46
P 40.07 +6.32 +26.25 27.00 48. 32 98.57 —7.38 +18.86 20.25 106. 63
Q 39.34 +6.12 +24.02 24.79 46. 50 96.66 —10.17 +35.31 36.75 103.41
R 43.83 +4.95 +27.98 28. 41 52.23 95.98 —6.90 +22.43 23. 46 98. 81
TasLE III-2. Colors of Solutions after Addition of Reagents
NaHCO; FeCl;
Sample
L* a* b* C¥ (e L* a* b* C* €T
A 9.36 —3.11 +21.80 22.02 98. 84 74.07 —1.03 +46.38 46. 40 87. 40
B 92.38 —0.35 +18.45 18. 46 9. 21 76.69 —2.32 +44.08 44. 14 88. 49
C 89.93 +0.04 +26.46 26. 46 93.74 68.37 —0.55 +46.95 46. 96 82.94
D 94.10 +0.94 +20.23 20. 26 96. 26 84.49 —0.75 +46.29 46. 30 96. 34
E 9%.75 —1.99 +16.15 16.27 98. 11 78.58 —2.59 +44.08 44. 15 90. 13
F 91.22 +0.40 +33.92 33.92 97. 32 69.00 +1.79 +51.72 51.75 86. 25
G 89.50 +2.47 +3572 35.80 96. 39 70.58 +4.76 +54.15 54. 36 89. 09
H 96.32 —1.10 +18.40 18.43 98. 07 81.86 —3.17 +42.21 42.33 92. 16
I 90.29 +1.24 +20.74 20.78 92. 65 73.82 —2.18 +45.65 45.70 86. 82
J 94.58 —0.78 +22.17 22.18 97. 15 81.23 —0.20 +46.06 46. 06 93. 38
K 92.47 +0.51 +27.54 27.54 96. 48 72.16 —0.86 +49.41 49. 42 87. 46
L 93.33 —1.72 +2811 28.16 97. 49 68.03 +0.29 +49.03 49. 03 83. 86
M 94.56 —0.95 +24.58 24. 60 97. 71 79.85 —0.21 +47.88 47. 88 93.10
N 90.89 —0.50 -+29. 44 29. 89 95. 68 77.16 +2.24 +51.97 52.02 93. 06
(0] 90.54 +0.61 +33.63 33. 64 96. 59 75.37 +3.16 +54.11 54.20 92. 83
P 94,61 —0.73 +20.35 20. 37 96. 78 80.92 —0.18 +47.64 47. 64 93.90
Q 90.46 +2.02 +37.57 37.63 97. 97 71.48 +3.91 +54.90 55.04 90. 22
R 92.11 +0.37 +23.67 23.67 95. 11 79.83 +1.32 +48.62 48. 63 93. 48
Ihic.

2. ZHEATBEMECOVTE, BEDOLHLDFHCIRIN T WS X 5L, RBETAEIREEENTAD bR
(TABLE II). k<1 SA Tix40f53E GRK H,0.05%~N,2.07%) 3 DEEENRD LR, Fic CAREL T
EAEGERTVIEVEAR ) dRD LRI
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TaBLE IV. Correlation Coefficient between Colors and Chemical Constituents of RHUBARB

AQ AR SA SB CA GA Hy-GA
Fine L* —0. 381 —0. 544 —0. 460 —0.3% 0. 697 0. 203 0. 592
powder a* —0. 340 —0.298 —0.221 —0.133 0. 595 —0.102 0. 507
b* —0.419 —0.420 —0. 328 —0.257 0. 694 0. 348 0. 634
(6 —0. 438 —0.423 —0.330 —0.254 0. 7151 0. 330 0. 641
CT —0. 406 —0.512 —0.423 —0.353 0.714 0. 248 0. 617
H;O L* 0. 255 =0, 252 —0.198 =0.299 —0.220 =0,159 —0.062
a* —0.130 —0.736 —0.516 —0.525 0. 090 —0.269 —0.212
b* 0.124 0. 768 0.537 0. 537 —0.175 0. 142 0. 052
C* 0. 125 0. 771 0. 540 0. 540 =0.172 0. 151 0. 063
CT 0. 161 0. 367 0. 187 0. 141 —0. 407 0.218 —0. 067
NaHCO; L* 0. 090 —0.550 —0. 384 —0.397 0. 049 —0.168 0. 038
a¥ 0.231 0. 452 0. 269 0.232 —0. 291 0. 058 —0. 264
b* 0. 077 0. 831 0.570 0. 554 —0.253 0. 142 —0. 009
C* 0.073 0.835 0. 576 0. 560 —0.253 0. 145 —0.010
CT 0. 187 0. 157 0. 084 0. 042 =10,:225 —0.074 0.038
FeCls L* 0.274 —0. 269 —0. 105 —0.174 —0.424 —0.371f —0. 645
a* 0. 021 0. 834 0. 587 0. 528 —0. 495 0. 149 —0.284
b* 0. 045 0. 895F 0. 618f 0. 579t —0. 412 0.125 —0.179
c* 0. 045 0. 894 0. 614 0. 574 —0. 409 0.128 —0. 176
CT 0. 343 0.179 0. 208 0.108 —0.708 —0. 357 —0. 832f

t: the highest value in column

3. RERofk IUKMBBROR L, FERYSELOHEBERY, F— 2@V 7+ (BR~A =2 VEE, %
BEF) ZRAWTRE LR (TABLE IV), FeCly fad b* L AR SR EOMIC, & b &\ 1B (HBEIGRH =
0.895) HFdD bhtc. kT, FeCl; #fan CT & Hy-GA &8 & ORICE\ B (—0.832) 2RD L. fil
DEZTDNTIX, SA,SB Tk FeClz ¥fan b* Lo 0.6 BE, CA TIXFRKIEKD c* Lo 0. 7TBEDH
BT h FhEAD . vk, AQ KXV GA oW Tit, FHEAEOHEMEE ORICHBIEILZRD bhich -
72, Ho0 ¥k L0 HaHCO; TRE LERICOWTIE, AR 48 & OB bhvica, FeCly #
B0 b* {HTizB Xl ot Fi, KK OA L RAREGMEOBELYROABTKRFT LI, ERIER
& ORI A CHEBERIIED bhltd - . IBIL, 70% MeOH, 80% Me,CO DD EIZO>WTHHRETL
Tob3, HBIMEIREED Bhich oo,

4, KEWMERERIOZOKMHECHESE _SKRBREM 2 TRAIRBEXIETS LW HEREET, &
BLERSOEHFERCET L DEHERB LR LAELIC . ThbbRERAD c*ORXE VDX CA
7%, FeCls &g, b* DA Z\ HDix SA, SB 5 XU AR 734 <, CT /X 01k Hy-GA 238\ MERIICH 5.

Dk, NURECETTREAAEZE, »OoffBRET, KEORSMLEN M EFHEr TR ThIZ L
1059 N [l B

# O ARCAVEAR RS SR BRASENAREBE It 0w BEFEMGER SRS T 5.

SIR@E &S TE
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