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Quality Evaluation of Various Dried Roots of
Rehmannia glutinosa

Nam-Jae Kim,* Eun-Ah Jung, Hee-Jung Kim,' Sang-Bum Sim and Jong-Woo Kim

East-West Medical Research Institute and 'College of Pharmacy,
Kyung-Hee University, Seoul 130-702, Korea

Abstract ~ The dried roots of Rehmannia glutinosa (RG) have been used in the traditional
medicine for treatment of diabetes, fever and dysuria, etc. In order to investigate the quality
evaluation of the dried roots of RG, we conducted the physico-chemical and biological eval-
uation method. The amount of catalpol from commercial samples is very diverse about 0.00
~3.89% by using HPLC method, because it is easily decomposed by processing of RG. So,
we should try to identify the correlation with the contents of catalpol and biological activities
of RG. We chose 3 samples which were a wide difference of catalpol contents between each
sample(Sample-I; 3.4%, Sample-II; 2.8%, Sample-1II; 0.05%). Sample-I and Sample-II were
found to be more effective than Sample-III on the DPPH free radical scavenging effect and
inhibitory effect on H,0,-catalyzed lipid peroxidation in rat liver % vitro. And, Sample-I and
Sample-II exhibited more significant effects than Sample-IIl on accelerating actions of the
small and large intestinal transport, and diuretic action in mice. So, it is suggested that the
quantitative determination of catalpol should be required for the standardization of the dried
roots of RG.
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catalpol, barium chloride= Wako Pure Chemical
Co.(d&)&, acetylcholine chloride= Daiichi Pure
Chemical Co.(¥¥), 1,1-diphenyl-2-picrylhydrazyls
Sigma Co.(USA), pre-coated TLC plate= E. Merck
Co.(Germany), HPLC% acetonitrile® J. T. Baker
Co(USAXS olg3tom, 71el B8] 2 848 ek
= SEAIE AMEIT

gt 2B Aol A3 71A1E2E Ultrasonics(Heat
system, Inc Model XL 2010, England), UV spec-
trophotometer(UV-160, Shimadzu Co., Japan), Sha-
king water bath(Han Back Sci, Co, Model HB-
603C, Korea), Centrifuge(Hanil and sorval, Korea),
HPLC system(Water Co. LTD, Korea), Drying
oven(dI4871 A, Korea), 313k (GA33}, Korea),
Water bath(Lab-line Instrument.Inc, USA) 55 7}
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acetttn'le (100:2), Flow rate : 1ml/min, sample
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Fig. 1. Calibration curve of catalpol by HPLC(Y=
6.437139°X, r=0.997)

HPLC condition was as follow, detector : Waters™

486, column : Nucleosil 120-5 C,,, eluent ; H,O:ace-
tonitrile (100:2), flow rate : 1 ml/min, sample size :
10 wl.

3 Z4z}e] peak areaZ &3S ¥ peak aread] H¢}
AFEE plotdld] XFE AT AT Ads
Fig. 1] AA1gt vje} Zhor] =1 37 &) Wpgale
Y=6.43719"X(r=0.997)24 H=%} peak areaztel
Z4de] A=A
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HPLCE 33] AA)gl] 9& chromatogram®] w3
BAag 73l AR W o 2R Zi2} catal-
pol &S 73T

WRIEHAEE Ze| =X - A% F catalpol T
Fol we} Al FRE sl AR Q. &, A
(©13} Sample-D} ©] A4S ALox] Azl A
& A7t EthFE (©18) Sample-I) 2 catalpol ©] A<
AEHA] o= HHFH ()3} Sample-DE zH 1kgS
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I oA 90% MeOH §4 02 Ajzos}sle] 283
100 mi7t A sl TLC 2 HPLCE Aoz 3
Aot HY 2 FFENOZ catalpol#} glucoseE AL
8lod ZFzt 5uP4L pre-coated TLC plate(Kiesel gel
60GF,, )01 && 3 BuOH:EtOH:H,0:CHCL, (2:10:
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Fig. 2. TLC chromatogram of water extract of various
dried root of Rehmannia glutinosa

C : Catalpol standard, G : Glucose standard, 1 : Sam-
ple-I(Water extract of root of Rehmannia glutinosa), 2 :
Sample-II(Water extract of dried root of Rehmannia
glutinosa), 3 : Sample-II[Water extract of dried root of
Rebmannia glutinosa(Purchased from Kyungdong her-
bal market)]

TLC condition was as follows ; Adsorbent ; Pre-coated
TLC plate(Kiesel gel 60GF,;,, 0.25 mm, E. Merck Co.),
development solvents : BuOH:EtOH :H,O:CHCI, (2:
10:3:6.5), detector : 20% H,S0,105°C, 15 min.), sam-
ple size : 5pl.

3:65)¢) AANEWHZ TLCE A3k 20% H,S0,0
2 ¥MIAIA chromatogram$ H|w##s AFE
Fig. 2o YepIA3, X EEA catalpol 330 2L
’3719] HPLCHel| w2} 247 278313t TLC chro-
matogramelA] X|FE-3 catalpolo] Rf 0.6804 A&
H13 Sample-l 3 Sample-TlM e HE3A HE
=101}, Sample lolME AEHA @gith. whd)
glucose= Rf 0.52014 HEFU3L, Sample-llINX =
HESHA Yeh Y Sample-] 2 Sample-IloM = oF
7+ FnElA AEEE & & STk

a2, 7+ Alge] E52E7 catalpol T2 &
A% A7 7t N5 EFEEL AXAHL IHs
A @A AT A 154%, 605% L 53.0%°1
o 53|, £ A9 FEE &F 0% AF



Vol. 31, No. 2, 2000

olBE olg I °F 50% Axolnz 7t A
EFEES AR AoE A4EY. a8y, e
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Sample-IlI 28z} 34%, 2.8% 2 0.05%°)Tt.
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Table 1. Contents of catalpol, loss of drying, total ash and acid insoluble ash in various dried roots of Rehmannia glutinosa

Sample Contents of catalpol(%) Loss of drying(%) Total ash(%) Acid insoluble ash(%)
A 0.27 11.7 4.2 1.2
B 0.55 8.9 24 0.2
C 3.85 8.8 3.1 0.3
D 3.89 105 3.5 0.8
E 0.32 11.2 44 17
F 0.55 13.0 5.2 1.9
G - 14.4 3.9 0.5
H 0.01 12.3 4.6 14
I 0.10 114 4.3 1.3
] 0.10 11.0 4.4 1.1
Mean = SD 0.98 4 1.50 113 £ 1.7 4.0 + 0.8 1.0 £ 0.6

Each value represents the mean from 3 experiments
- : not detected

Ag 1089 e A=, d8 © el 38
PG 77t 245 AHE Table I AT A
273e] 24 wiigo] thake] Be sty 9l
T FzAol ol B F Uk 3 A o] AMes
gom, T3 F&Ao] el AZDFL Fake o)
ojzi o] o} 105°CollM 817 Az} = Azt
AZZHE 8.8%~144%= A Eujt} 2719 zjol&
Uepiglon Baghe 113+ 1.7%0]5ich 3|Rake
L 24%~52%°)1 HIAZE 4.0+0.8%0 3ok
A9 BFFAR i Do) 6.0% olF F
RS glom 2R 7% oS yehio] Aitalg
o} ESE AERA 3BdET 0.2%~1.9%°)3 1
BEZHe 1010.6%07 tiFekde) sektAz it i 10 o 1000
# A8 3|Rggo) 25%0)8lE FAs Yo Dose(ug/mi) .
o BE ARE 71 oIS Yehlo) AFsIT).
X|EAE catalpol &2 — Hiie] AF2AO) cat-
alpole] &% =74< HPLCE ol£3 Qo) wet
AeFsie] AFo) FEHE g TAYT)e 2K

60

30F

Radical scavenging effect of DPPH(%)

10000

Fig. 3. Radical scavenging effects of water extract of
various dried root of Rehmannia glutinosa on a stable
free radical 1,1-diphenyl-2-picrylhydrazyl(DPPH).

—@—; Sample-I(Water extract of root of Rehmannia
glutinosa), —M— ; Sample-II(Water extract of dried

2 oA} sk iiE 59 catalpols el
90% MeOH= 2&%} %3} HPLCE 33 v} Rt
595504 EEso] %F33} peak’} AZHYOH,
Z} A& Foll $79 catalpold] ke AFAe] &
AFAE A4S F ATk AE Fol= catalpolFHe
AZHA %= AEERE T 389% FHE AR
T catalpolde] tiFEAl UEPES & 5 U
(Table D).

DPPH ZIC|& A7{&3} - Fd3t free radical$)
DPPH(1,1-diphenyl-2-picrylhydrazyl) A|A&A34] 1
A HETF EFEEY 2AEAL Fg 39 AAs
fch. A Sample-l, Sample-lI 2 Sample-IIT 0.01

root of Rehmannia glutinosa), —&— ; Sample-III[Water
extract of dried root of Relwmannia glutinosa(Purchased
from Kyungdong herbal market)]

mg/ml, 0.1mg/ml, 0.5mg/ml ¥ 1.0mg/mle] z}z}
TEoN 7} o] FEEH 0= free radical &7
Ao AAHAT. E3] 0.5 mgmle] FEAA z+
7ol DPPH free radical £2A4&432 90.2%, 824
% R 733%F HERIAUZ, IC,E &t BH
Sample-I 0.19 mg/ml, Sample-II 0.42 mg/ml, Sam-
ple-Ill 0.51 mg/mIe1 AT}, WehA, & Al AA Apo]
9] free radical 2AEAL A Samplelo] 713
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$<731, Sample-II, Sample-Ill <222 vyeldo] 7
Elacel=3

&8l ot - 33 7 homogenatedd H,0,2
ASAR LS QA iEF EFSE] sl
e AEsK] 1 AAE Fig. 49 VehiT). B
Sample-I, Sample-II 2 Sample-Ill 1.0 mg/ml, 2.0
mg/ml, 4.0mg/ml, 8.0mgml, 10.0mgml % 15.0
mg/mi®] 77} FxolA 7+ Holle] mrejEgow 7}
23k gtsidAlo] IAHATE 53] 6.0 mgmle] &
ToA 7F Aol H,0,9 Akl tigt akslag e
79.0%, 804% 2 578%F UYERIAL, IC,2 4+
3te] B Samplel 3.83mg/ml, Sample-Il 3.34
mg/ml, Sample-III 6.64 mg/ml°]AT}. Wb, o)& Al
AA Atele] H0,9] atstaal= A9 Sample-I#
Sample-Il> A8 &alaldAlS Ho) 96| Sam-
ple-llle] 7H} v EAL B9y, 7 4 AY
Sample-I %= Sample-Ile)]l ®lte] oF 50% A==
Siadbe =4

EiHHol| ofgt TSET - ARl 93 AEEH
o MAlE Z #HiE B3EE9 §3E Table 19
vehiSITE AFe) BeAaaet 0.7% 2AE A D
FAS T35 h2F9] writhing syndrome®] H1%
31.8+2.783]/10:2°19 2™, AN HHE Sample-l, #
## Sample-ll 2 Sample-IT 1,000 mg/kg 717} 7
TR E 27.612.883)/10%, 24.4+2.973]/10%
H 21.6+1.528]/10% 02 iz =3k p<0.05,
p<0.01 3 p<0.001°] &gt AATAE Vel
ot 22y, AFE 500mgkg FolwdAe A
Sample-Il ¥ Sample-Ill XA T 5-2]3F writhing
syndrome SJAZHE FFE 5 AL, AN Sam-
ple-l XM EE S wxA] Fa}
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Fig. 4. Antioxidant activities of water extract of var-
ious dried root of Rehmannia glutinosa on the super-
oxidation reaction induced by H,O0,(tn vitro).

—@- - ; Sample-I(Water extract of root of Rehmannia
glutinosa), —M— ; Sample-II(Water extract of dried
root of Rehmannia glutinosa), —&— ; Sample-TII[Wa-
ter extract of dried root of Rehmannia glutinosa(Pur-
chased from Kyungdong herbal market)]

Pentobarbital-Na MA|Z} & &3} — Pento-
barbital-Na FHAI7F Qo) mRe 7zt wis 25
E9E Table Tof VR Aol A4
214579} pentobarbital-Nag ¥-8Fgt thizwte] &
HAZRS: 36.316.6950|92W, Z¥ Sample-lI 500
mgkg 2 1,000 mghkg AFFAEANME 22 46.7
+6.6657 5754660502 iR HEl p<

Table II. Analgesic effects of water extract of various dried root of Rehmannia glutinosa on writhing syndrome induced

by acetic acid in mice

Groups Dose(mg/kg, p.o.) No.ofanimals N umb#r of writhing syndrome(10min)  Inhibition(%)
Control - 5 318 + 278" -
Sample-I 500 5 29.6 = 3.58 6.9
Sample-I 1,000 5 276 + 2.88* 13.2
Sample-II 500 5 26.2 =+ 3.77* 17.6
Sample-II 1,000 5 24.4 £ 2.97** 23.3
Sample-IIT 500 5 24.2 + 2.17** 239
Sample-IIT 1,000 5 21.6 £ 1.52%** 32.1

? . Mean + Standard deviation

Sample-IIT ; Water extract of dried root of Rehmannia glutinosa(Pu

hased from Kyungdong herbal market)

* ; Statistically significant compared with control data(*:p<0.05, **;p<0.01 and ***:p<0.001)

Sample-I; Water extract of root of Rehmannia glutinosa, Sample-11 JFWater extract of dried root of Rehmannia glutinosa,
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Table III. Effects of water extract of various dried root of Rehmannia glutinosa on Hypnotic duration induced by pento-

barbital-Na in mice

Groups Dose(mg/kg, p.o.) No. of animals Hypnotic duration(min) Inhibition(%)
Control - 6 36.3 * 6.69° -
Sample-I 500 6 31.6 £ 3.92 -12.9
Sample-I 1,000 6 329 £ 3.73 -9.2
Sample-I 500 6 46.7 *+ 6.66* 28.7
Sample-II 1,000 6 57.5 * 6.69%*** 58.5
Sample-III 500 6 44.7 £ 752 23.2
Sample-IIT 1,000 6 50.2 £ 9.48* 38.3

. Mean + Standard deviation

Sample-I ; Water extract of root of Rehmannia glutinosa, Sample-11 ; Water extract of dried root of Rehmannia glutinosa,
Sample-III ; Water extract of dried root of Rehmannia glutinosa(Purchased from Kyungdong herbal market)
* ; Statistically significant compared with control data(*:p<0.05 and ***: p<0.001)

0.05%F p<0.0019] frolgt A7 AFEAE #F
g = Jyoh. 283, Sample-IT 1,000 mgkg 73+
FAZIME 5021948822 p<0.05¢] FJ3H
pentobarbital-Na $HA17F a5 ehlisich &
el Sample-I 1,000 mgkg Ax2o)Me HWkE o
g PAA B3

28580 cigt 5 - 4F e BaSO, Al
ATRAT T APEd] et ARe A&l BaSO,
Ao FArSAEE P FArESToR 3
Act. A2 Eaevts Fog iz BaSO, ©l5&
< 59.819.26%°10 ™, A Sample-l ¥ Sample-
I 1,000 mgkg FZoNXE Z+z} 70.7+5.85%%
74.3+£5.890%= thZTol vl p<0.059 p<0.012]
froldt &eds EJEAE ey H4Y Sam-
ple-Il AXFolM= tha: FXA7)E 4 By
FAASE Foxl= A At 4 AY T3
AFE 500 mgkg AXFolME HOE J3L FX)
F3ATHTable IV).

tlo
ol
%

&&=l cist 3 - BaSO, 8=
% T AFe] ®aFel wid=EE BaSO g0l
By w7t 9] A7he S5l TS 1
7} i B5EE0 a9 Table Vel A|A3IATH
AP GFe T3 2 ZAFEEAS
4022+22.11%-¢ JJepien AiE EFEE
o Sample-] 500 mgkg ¥ 1,000 mgkg FojollA
£ Ztzt 22831656987 169.7+64.48% 02 U=

5 =
ol

2l Blele} p<0.0018] folF NS EE A}

ARHAE. 223, AW Sample-l ¥ Sample-IT
1,000 mg/kg 24zt AT E 275.0+£38.82%
3} 355.7+44.30802 iz H|std p<0.0013}
p<0.059] )3 tldrds FRaAT AFHAUTH

Ol=&d —AF0) B AgFE F3A AFH
3E AEE ks olwzkgdl Uit 7} i E5E
E9] o|w&FE Table VI AAI51sIct. Table VIOl
vebd wlke} o] AAELTtS Fojg iRz
AZH3 1.60+0.62 gol HI3k] ZH Sample-] 2

Table IV. Effects of water extract of various dried root of Rehmannia glutinosa on barium sulfate transport in the small

intestine of mice

Groups Dose(mg/kg, p.o.) No. of animals Transport rate(%) Inhibition(%)
Control - 6 59.8 + 9.26” -
Sample-I 500 6 65.8 £ 7.52 10.0
Sample-I 1,000 6 70.7 £ 5.85* 18.1
Sample-II 500 6 67.5 = 8.31 12.8
Sample-1I 1,000 6 74.3 * 5.89*%* 24.2
Sample-IIT 500 6 64.0 = 8.27 7.0
Sample-TII 1,000 6 69.0 & 7.64 15.3

?: Mean = Standard deviation

Sample-1; Water extract of root of Rehmannia glutinosa, Sample-11 ; Water extract of dried root of Rehmannia glutinosa,
Sample-III ; Water extract of dried root of Rehmannia glutinosa(Purchased from Kyungdong herbal market)
*; Statistically significant compared with control data(*:p<0.05 and **:p<0.01)
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Table V. Effects of water extract of various dried root of Rehmarnnia glMinosa on barium sulfate transport in large inten-

stine in mice

Groups Dose(mg/kg, p.o.) No. of animals Transport rate(%) Inhibition(%)
Control - 6 102.2 + 22.11° -
Sample-T 500 6 P28.3 + 65.69*** 43.2
Sample-I 1,000 6 169.7 + 64.48%%* 57.8
Sample-1I 500 6 B48.0 + 37.22* 135
Sample-II 1,000 6 P75.0 + 38.82*** 31.6
Sample-IIT 500 6 395.8 + 35.83 1.6
Sample-II 1,000 6 B55.7 = 44.30* 11.6

¥ Mean + Standard deviation

Sample-III ; Water extract of dried root of Rehmannia glutinosa(Purchased from Kyungdong herbal market)

Sample-I ; Water extract of root of Rehmannia glutinosa, Sample-11 ; V\%ater extract of dried root of Rehmannia glutinosa,

* ; Statistically significant compared with control data(** : p<0.01 and|*** : p<0.001)

Table VI. Diuretic effects of water extract of various dried root of Rehrnannia glutinosa on urine volume in mice

Groups Dose(mg/kg, p.o.) No. of animals Urine volume(g) Inhibition(%)
Control - 6 1.60 £ 0.62” -
Sample-I 500 6 1.98 £ 0.37 24.0
Sample-1 1,000 6 2.57 + 0.55* 60.4
Sample-II 500 6 1.97 £ 0.75 22.9
Sample-II 1,000 6 2.33 £ 0.47* 45.8
Sample-IIT 500 6 1.33 £ 0.37 -16.7
Sample-III 1,000 6 1.23 + 0.63 -22.9

?. Mean + Standard deviation

Sample-I ; Water extract of root of Rehmannia glutinosa, Sample-11 ; Water extract of dried root of Rehmannia glutinosa,
Sample-III ; Water extract of dried root of Rehmannia glutinosa(Purchased from Kyungdong herbal market)
* ; Statistically significant compared with control data(*:p<0.05)
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