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Changes of Microorganisms and Active Compounds in Glycyrrhizae
Radix as Affected by Drying Method and Gamma Ray Treatments
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Abstract - Glycyrrhizae Radix is an herbal medicine vulnerable to fungi. So there are regulations on mycotoxins. Therefore,
in this study, the affect of various drying methods and additional gamma irradiation (10 kGy) was studied to suppress the
microbial generation of Glycyrrhizae Radix. As a result of detecting and comparing microorganisms using the dry film
method for samples prepared by each of natural, hot air, freezing, microwave drying and gamma irradiation, the affect of
reducing microorganisms by microwave drying and gamma irradiation was confirmed. There was no statistically significant
change in the content of the active compounds between the treatment groups.
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Table 1. HPLC condition for quantitative analysis

Item Condition

Detector (nm) 254(glycyrrhizin), 275(liquiritin)
Gminin C18 (5 (m, 4.6 x 250 mm)

Column

Table 2. Effect of aerobic bacteria on simple drying and addi-
tional gamma irradiation

Simple drying Gamma-irradiated

Drying method sample (CFU/g) sample (CFU/g)

Column oven 4 Hot air drying 800 0
©C) 0 Microwave drying 0 0
Flow rate Lo Freeze drying 500 0
(mL/min) ’ Natural drying 6,500 0
Injection 10.0
volume (uL) Aerobic bacteria

A : 1.0% acetic acid in water

B : 1.0% acetic acid in acetonitrile
Mobile phase 0-20 min, 15-40% B, 20-40 min, 40-55%

B, 40-45 min, 55-100% B, 45-50 min,

100% B, 50-55 min, 100-15% B

pEAM 3 HH |

Glycyrrhizin, Liquiritin 3520 gt #5802 2AS
g8l S7% F MRS R o] B 1,0mg/mLe] FEE X
ARt & 4Col| HkshH A ARG Hof| ] 4ste] ARg-steich A
NE 7z 2 oF 200 mg= HHSHA Hol 70% o HE=
20 mLE 3t & 6087t 221} 323t 3 0.2 um syringe filter
(SmartPor, Woongki Science, Seoul, Korea) & o1}5}o] 7N
o= 3I9it
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Drying
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sample

Simple drying
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Freeze
drying

Natural
drying

Fig. 1. Formation of aerobic bacteria colonies by simple drying
and additional gamma irradiation.
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] 2 AR oA A2 AR A vl ATk o
© % A8 450 CFU/g AZH L,
=% yeast+= 350 CFU/g, mold+= 100 CFU/g A& 1L, ufo]

Table 3. Effect of fungi (yeast and mold) on simple drying and
additional gamma irradiation

Simple drying Gamma-irradiated

Drying method sample (CFU/g) sample (CFU/g)

Hot air drying 450(350,100) 0
Microwave drying 0 0
250(250,0) 0

0

1,050(400,650)

Freeze drying
Natural drying

Fungi (yeast and mold)

Drying

method Gamma-irradiated

sample

Simple drying
sample

Hot air
drying

Microwave
drying

Freeze

drying

Natural #
drying

E

Fig. 2. Formation of fungi colonies by simple drying and
additional gamma irradiation.
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Fig. 3. Calibration curve of glycyrrhizin (A) and liquiritin (B).
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FEAE 24 4z giy 3l Ziopd x2lof| e x| d& el Hat
oM 27 U BEDM Q0] 71 Aok Jobd e Ale] §EAE B4 Ak
Glycyrrhizin 2%2 5719] =%(5, 10, 50, 100, 500 ug tf23} ZieHTable 4). Glycyrrhizin o] A9 dEFAXRE=

/mlL) B2 33] 9h BAfse] sl W 2440l A4 AR
S Akl A3t 5~500 ug/mLH oAl A4 Al4=710,9999
ojArel ML 3HH Sl 4= Q)9 th(Fig. 8). Liquiritin 3%

13,27 mg/gollA ZHubid A 2] 313,28 mg/g HE=|9) AL, vf
o] B x+=12,91 mg/gollA] Anbd A 2] 313,02 mg/g, 527
21213 18 ng/gol Al ZTFA ) 313,16 mg/g, AFAAZE=13.15

ﬁ

L 57119] &= (5, 10, 50, 100, 500 ug/mL) 2 33] ke B} mg/gof| A Al A2] 313, 1mg/g AESE|SICKFig, 4). Liquiritin
of b 9 AN 2 ALIS A B AT 5500 8] 2 SEAAL 2.9 nefolA 2o Hel 2,99 nele

ug/mL 91 2% A4} o.9999ow91 Ay e
T ASCHFig. 3). 7t B 5= 91 5 ~ 500 ug/mL Aol
olAle] AAAe w24 A47H0.9909 olafoleich

AEE3A, vfo]aZ2go]H AR 3,14 mg/gol|A] 7HubA A2
5 3,13 mg/g, TAAZE 3,02 mg/gol| A A A2 33,03 mg
/g, A2 749- 3.03 mg/gllAl 3,00 mg/g HE=|ArH(Fig,

Table 4. Change of active components by simple drying and additional gamma irradiation

Drying method Irradiation dose (kGy) Glycyrrhizin (mg/g) Liquiritin (mg/g)

o 0 13.27+0.02 2.92+0.03
Hot air drying
10 13.28+0.02 2.99+0.02
, ' 0 12.9120.02 3.14£0.02
Microwave drying
10 13.02+0.02 3.13+0.01
. 0 13.18+0.01 3.02+0.01
Freeze drying
10 13.16+0.03 3.03+0.01
. 0 13.15+0.01 3.03+0.01
Natural drying
10 13.12+0.02 3.00+0.01
mAU A glycyrrhizin
200
i
0— A
50
10 20 30 40 min
mAU B
:q glycyrrhizin
20
) 10 20 0 40 min
ic
o] glycyrrhizin
o4
20
10 20 30 40 min

Fig. 4. HPLC chromatograms of standard compounds (glycyrrhizin) (A), microwave drying (B), microwave drying and gamma-

irradiation (C).
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Fig. 5. HPLC chromatograms of standard compounds (liquiritin) (A), microwave drying (B), microwave drying and gamma-
irradiation (C).
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