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Studies on the Processing of Crude Drugs(IX)
- Preparing Standardization and Regulation of Stir-Frying Glycyrrhzia root(1) -

Hyuck-Jai Choi, Woo-Jung Lee, Sung-Hwan Park, Bo-Whan Song,
Dong-Hyun Kim', and Nam-Jae Kim*
East-West Medical Research Institute and ' College of Pharmacy, Kyung Hee University, Seoul 130-702, Korea

Abstract — In this study, we carried out the preparing standardization and regulation of processed Glycyrrhizae Radix(PGR)
which have been widely used in oriental medicines. Glycyrrhizac Radix(GR) have been generally prepared by the stir-frying,
or mix-frying with honey for the purpose of decreasing sweetness and augmenting vitality. Firstly, we tried to standardize PGR
prepared by the stir-frying. We purchased 14 kinds of PGR and non-processed GR(NPGR) at oriental physician's offices and
oriental pharmacies on a nation scale, respectively. The amounts of dry on loss, water extract, diluted ethanol extract, ether
extract, total ash, acid insoluble ash, glycyrrhizin(GL), glycyrrhetic acid(GA) and liquiritin(LQ) of them were examined. The
amounts of dry on loss, GL and LQ in commercial PGRs showed remarkable decrease, while GA showed increase as compared
with NPGR. In order to standardize preparing method of PGR, the effect of heating time on physico-chemical parameters and
biological activities were examined. Physico-chemical parameters such as dry on loss, extract amount, GL and LQ contents in
PGRs showed decrease, however, GA was increased with heating time as compared with NPGR. Also, GA, obtained from heat-
treated GR, was found as an artifact in PGRs. PGR was more effective than NPGR in vifro test of DPPH scavenging effect
and TBA-Rs reducing effect. PGR and NPGR showed potent hepatoprotective effect on CCl -intoxicated rats. Especially, PGR

prepared by 80 min of heating was the most effective. Considering these results, the optimal condition for PGR preparation was
150°C for 80 min.
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Glycyrrhiza glabra Linne %= 718} $&4= (T3, ofekala 0 Ri= AL, e 2kE, FAFHE, GG
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Alet 2 7|3 - Glycyrrhizin, glycyrrhetic acid &
liquiritin Z}7} Wako Pure Chemical Co. Ltd(¥ &), 1,1-
diphenyl-2-picrylhydrazyl (DPPH)+ SigmaA}(P]=), pre-
coated silica gel GF,;, HPTLC platet= E. Merck(% ),
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U, 3335 A (Model UV-160A, Shimadzu Co., ¥ &),
HPLC system(Alliance 2690 Separation Module, Column
heater, Photodiode array detector 996, Millennium 32
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Table I. Amounts of dry on loss and water and d-EtOH extract from Commercial Non-Processed Glycyrrhizae Radix(NPGR)

and Processed Glycyrrhizae Radix(PGR)

Dry on loss(%)

Water Ex(%) d-EtOH Ex(%)

Sample

NPGR PGR NPGR PGR NPGR PGR
KHMC0401 9.6+1.10 7.8+0.98 24.7+1.37 25.5+1.01 269+1.19 214%1.11
KHMC0402 8.4+0.58 7.7+0.82 28.61+0.91 26.61+0.80 30.1%1.17 242+0.97
KHMC0403 8.5+£0.95 7.8+0.15 32.2+2.05 249+1.46 30.9+0.84 27.94+1.00
KHMC0404 9.3+0.89 8.741.00 272+1.10 245+ 131 343+236 30.0%£1.18
KHMC0405 9.0+0.98 33+0.12 26.7+0.84 25.1£1.11 30.8+1.82 28.1+1.80
KHMC0406 8.5+1.02 2.7£0.24 28.510.87 26.0+1.17 31.2%1.25 29.3+1.20
KHMC0407 8.0+£1.02 24+0.12 30.4+1.67 27.1+1.19 30.0+1.73 31.0%1.56
KHMC0408 8.1£0.59 49+0.08 28.0+0.91 26.0+1.86 32.5+1.26 27.4%1.11
KHMC0409 8.4+0.39 6.00.55 319+1.75 28.2+1.44 31.4+1.86 30.2+1.32
KHMC0410 9.9+0.71 3.01+0.54 31.9+1.56 26.5%1.65 32.14+2.10 29.7+2.11
KHMC0411 8.2+0.52 3.0+0.24 275+1.73 26.0+1.42 36.14+2.44 33.111.73
KHMC0412 8.5+0.42 1.6+0.11 25.1+2.41 25.1+1.31 29.74+2.05 303+1.19
KHMC0413 8.5+0.42 1.3£0.10 25.1+2.41 20.71.78 29.7+2.05 29.2+2.00
KHMC0414 10.4+0.28 641053 28.9+2.10 25.0+132 32.1+2.65 30.6+2.45
Mean=*SD 8.8+0.74 4.84+2.59 28.3+2.54 255+1.71 31.3+£2.20 28.7+£2.94

Each data represents meand standard error of 3 experiments

Table II. Amounts of ether extract, total ash and acid insoluble ash from Commercial Non-Processed Glycyrrrhizae Radix

(NPGR) and Processed Glycyrrhizae Radix(PGR)

Ether Ex(%)

Total Ash(%) Acid-insoluble ash(%)

Sample

NPGR PGR NPGR PGR NPGR PGR
KHMC0401 2.1+0.21 1.1£0.20 3.7+0.12 421040 0.41+0.04 0.43+0.04
KHMC0402 1.5+0.20 1.4x0.15 4.6+0.20 49%0.10 0.55%£0.07 0.62+0.09
KHMC0403 2340.20 1.8+0.40 41%£0.32 4.5+046 0.63+£0.06 0.57+0.06
KHMC0404 23%£0.20 1.0£0.36 3.9+0.21 4.3+0.06 0.3240.02 0.50+0.05
KHMC0405 23%£0.10 1.4£0.15 6.1+0.40 4.6%£0.17 0.46+0.07 0.46+0.04
KHMC0406 234+0.20 1.8+0.21 451095 5.54+0.53 0.37+0.05 0.65+0.06
KHMC0407 23%0.17 1.0+0.12 6.3+0.30 6.91+0.40 0.64+0.04 0.57+£0.07
KHMC0408 3.1+0.21 1.6+0.47 6.5+0.35 6.1+0.20 0.54=0.03 0.55%£0.03
KHMC0409 1.2+0.25 12+0.10 45+0.30 6.8£0.44 0.50%£0.06 0.80£0.06
KHMC0410 22%+0.17 2.1+0.25 8.0x0.50 8.5+0.31 0.73£0.07 0.90+0.04
KHMC0411 25+0.25 26045 3.9+0.30 7.3+0.23 0.48+0.07 0.8210.10
KHMC0412 1.9£0.21 2.0£0.20 3.840.25 43+0.23 0.30+0.08 0.39+0.02
KHMC0413 1.9+0.21 2.0£0.06 3.8+£0.25 4.5£0.08 0.30=0.08 0.38%£0.07
KHMC0414 1.9+0.15 2.0%£0.20 5.0£0.25 52%0.15 0.60+0.03 0.64+0.04
Mean=+ SD 212045 1.61+0.48 49+132 55+1.36 0.49x0.14 0.59+0.16

Each data represents meant standard error of 3 experituents

& Bo] Al87 v zpelE BT §
_%OM% oA 2 Fhgke] AlEZE de}t v zlow
Hskee HA 56.5%014 HA -8.1%F JERNSATHTable
).

3]

_u] /\£7Lz ol z71—

Eo}:

rlo

BEE 49+1.32%00 Yl 27dxE 55+

r—lm

136%2 Thh Z7FRs AeS Hglon, 7k A8 273
o] BEFe] Malge Ha 159%9] F7HeS 2Tk 4
B8 3EEE A= 049 014%01] 18t 2702 0.59
10.16%Z Thh 2718k 7%k vgon 7k Age 27t
Z9] 2HE-84 3R] Wslge »ﬂ& 24.9%9] Z7H&S



Vol. 36, No. 3, 2005 213

BATHTable ). 34, A% 2 20ZME 38 2 4 GLe| g¥idlol oJate] A== Aow du HER
294 3k A8zt Ul vwa =4 eRdo) GAS} ¥E 9J8ll UV lamp®} anisaldehyde- 31t AloS- 1

AZE 75 =Z=9| TLC pattern B4 — Al&SojA] 1) S3le] B01g AR} B2 GLA Rf 044 F-2o)4 oA
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Fig. 1. TLC Chromatogram of Glycyrrhetic acid, Commercial Non processed Glycyrrhizae Radix and Processed Glycyrrhizae Radix.
Adsorbent ; HPTLC Plate[Silicagel GF,,(E. Merck. Co.)], Solvent ; EtOAC : Formic aicd : AcOH : HOH(100 : 11 : 11 : 27).
Detection ; A, UV lamp(Short wavelength), B, 10% H,SO,-anisaldehyde(105°C, 15 min.)

Lane, 0 : Glycyrrhetic acid std, uneven number(1, 3, -*-, 25) : commercial non processed Glycyrrhizae Radix, even number(2, 4, ---, 26,
27) : commercial processed Glycyrrhizae Radix.
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Table TII. Contents of Glycyrrhizin, Liquiritin and Glycyrrhetic acid in Commercial Non-Processed Glycyrrrhizae Radix
(NPGR) and Processed Glycyrrhizae Radix(PGR)

Glycyrrhizin(%) Liquiritin(%e) Glycyrrhetic acid(%o)
Sample
NPGR PGR NPGR PGR NPGR PGR
KHMC0401 3.7+0.21 2.9+0.20 1.1£0.15 0.6£0.10 0.0104+0.00045  0.1124£0.00466
KHMC0402 3.6+£025 3.2+0.55 1.2+0.25 0.5+0.08 0.0041£0.00030  0.00650.00060
KHMC0403 3.84+0.32 3.54+0.60 1.7£0.40 0.2+0.06 0.0049+0.00059  0.0067+0.00078
KHMC0404 3.610.35 341021 1.7£031 14+0.18 0.0051+0.00045  0.0070%0.00093
KHMC0405 421020 4.0+0.32 1.0+0.35 0.94+0.04 0.0080£0.00042  0.0105+0.00060
KHMC0406 4.310.50 42+0.59 1.5+0.25 1.3£0.09 0.0045+0.00074  0.0196+0.00068
KHMC0407 42+0.45 3.240.32 0.4%0.15 0.3+0.08 0.0193£0.00087  0.099810.01015
KHMC0408 3.7£0.35 3.1+045 1.0£0.23 0.6£0.12 0.0043+0.00075  0.0063+0.00075
KHMC0409 524055 5.1+0.49 1.1+0.42 0.8£0.05 0.0110+0.00186  0.0134£0.00072
KHMC0410 3.8+0.40 3.610.65 0.1£0.07 0.1£0.03 0.0158+0.00095  0.0165+0.00060
KHMCo0411 341015 2.8%0.15 1.5+£0.31 1.240.03 0.001410.00025  0.0024+0.00068
KHMC0412 424045 4.0%0.51 12+0.15 1.1+0.16 0.0062£0.00070  0.00640.00036
KHMC0413 42+035 3.7£0.06 12£0.10 1.120.11 0.0062+0.00075  0.0099+0.00067
KHMC0414 524040 4,7+0.50 0.2+0.15 0.1£0.03 0.0112+0.00257  0.0134+0.00062
Mean+ SD 4.1+%0.55 3.7+0.68 1.08£0.50 0.771£0.45 0.0080+0.0050 0.0236%0.0353

Each data represents meant standard error of 3 experiments
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Fig. 4. TLC Chromatogram of Processed Glycyrrhizae Radix
(PGR) according to processing time.

TLC condition refers to Fig. 1.
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Fig. 5. Contents of Glycyrrhizin(GL), Glycyrrhetic acid(GA)
and Liquiritin(LQ) in Processed Glycyrrhizae Radix(PGR)
according to processing time.
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Table 1IV. Inhibitory Activities on 1,1-diphenyl-2-
picrylhydrazyl(DPPH) radical and TBA-Rs formation in rat
liver homogenate of Processed Glycyrrhizae Radix according
to processing time

_ DPPH LPO

Processing (gp_ . mg/mL)®  (ED, : mg/mL)?

Time(min.)

DW  80% GtOH DW  80% EtOH

0 0.240 0.100 47.1 332
20 0210 0.140 26 329
40 0.180 0.080 30.1 20.8
60 0.120 0.070 2.4 19.4
80 0.130 0.070 213 19.3
100 0.120 0.080 216 153
120 0.080 0.010 20.7 17.9

Each data represents mean of 3 experiments

“Concentration requried for a 50% reduction in absorbance
of DPPH radical at 520 nm

)Concentration requried for a 50% reduction in absorbance
of TBA-RS at 535 nm

A Wz Zzte] EFEEY 80% e &
A= ko] DPPH scavenging €319} X A#A8HE §3A)
EaAE rlste] 1 AAE Table VOl AA8IAT
A v wA ¢FA S free radical?! DPPHO that A7
z3z0 B FEE Y 80% e FEE T3] A4
o] 7‘:_101@_,& 31/\}§}§L/\40] 7]5) 2 <ok 01011;}
), FRHe) EFEE E olehE FEEC] ED 0.240
mg/mLe 0.100 mg/mLSIH] Bl3le] 10027+ 7FE3F 23%
o A= Zkzt 0.120 mg/mLe} 0.080 mg/mLE Ao F71s
At
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Azl 742} 21.6 mg/mLé} 153 mg/mL= @7do] St
= At

7tdA|ziol mE &Z2ixo| AlsiEts F ZREESHOl Ch
Bt 588 - =9 T AR 2 EFEES
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Table V. Hepatoprotective Effects of Processed Glycyrrhizae Radix in CCl,-Induced Experimental Liver Injury in Rat

Dose
Groups AST ALT ALP LDH
P (mgkgday, po)
Normal - 641.0£30.1 326.7+11.0 27.1£2.6 3254317
Control i 1,7143+1674™  1,0803+74.9" 80.0+10.2" 9,842+487.1"
(-167.4) (231.3) (196.3) (2,928)
1,6143+882 1,005.7+79.1 7324103 9,789+552.4
NPGR 250 (9.3) (9.9) (13.2) (0.6)
1,339.7+81.4* 831.7+73.3* 55.9+3.9* 7,949 +458 8%
NPGR 500 (34.9) (33.0) (45.3) (19.9)
1,361.0+89.3* 868.7+106.4 602154 8,276+ 7883
PGR 230 (32.9) (28.1) (37.2) (16.5)
1,213.0£106.9%*  765.3479.5* 54.146.3* 7,653 +473.8*
PGR 500 (46.7) (41.8) (49.1) (23.0)

Values are means=S.E. of 6 rats. . ]
NPGR : 80% EtOH extract of Nonprocessed Glycyrrrhizae Radix, PGR : 80% FEtOH extract of Processed Glycyrrhizae Radix
Normal : CCl,-untreated group, Control : CCl,-treated group

AST : Serum asparate transaminase(Karmen units), ALT

yhosphatase(l( -A units), LDH : Serum lactic deh wogenme(Wroblewskl Units)
; Significantly different from the normal value("™ :p<0.001)
; Significantly different from the control value(*:p<0.05)

The parenthesis values are % of protection that is calculated as 100(values of CCl, control-values of sample)/(values of CCl,

control-values of normal)
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