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Abstract
4 N
Quality monitoring of distributed materials from Glycymhizae Radix,
Atractylodis Rhizoma Alba according to storage period
Chun Jinmi, Jang Seol, Shim Jihoon, Lee Ayeong, Jeon Wonkyung, Lee Hyewon, Choo Byungkil,
Kim Hokyoung
Korea Institute of Oriental Medicine

This study was investigated to determine the quality monitoring of distributed materials from
Glycyrrhizae Radix (26 samples), Atractylodis Rhizoma Alba (24 samples) according to storage
period after 1~3 year.

We have estimated by identification, purity, loss on drying, ash, acid insoluble ash, extract
content, essential oil content, assay and microbial contamination.

As a result, Glycyrrhizae Radix (26 samples) were satisfied with the standard of KP. (Korean
Pharmacopoeia) and WHO's microbial contamination limit standard.

In the Atractylodis Rhizoma Alba (24 samples), 2 samples were not satisfied with the standard
of KP.(Korean Pharmacopoeia) and WHO's microbial contamination limit standard.

The results make practical application of the basic data for the quality control of herbal
medicine in storage.

Key Words: Glycyrrhizae Radix, Atractylodis Rhizoma Alba, Quality monitoring, Storage
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2. 7171 2 Al

el v slekAdo) ALEE EEE2Q FAH
A WakoAt (Japan) 8] BF &S AHE-eFiTh &
g AxgES 8 AHEE Aok
A& Xk A3 T, HPLC B4E 9% 4



£ Fisher chemicals*t (US.A) 9] HPLCH A1%F&
AT

¥l AFE-3 TLC plate= MerckAF] Kieselgel
60 F254 (Germany)s& AHE3ISith HPLC:
ShimadzuAt?] LC-10AVP System Controller,
LC-10ATVP Pump, SPD-10AVP UV-VIS Detector,
SIL-10ADVP Auto Injector (Japan)& A3},
HPLC$- column PhenomenexAt2] Luna C18(2)
(46250 mm, 5 im)& AHESIATE

3. Ay

&+ NEE WIOE ERYHE

AR, 2 A, AZAR, AR, 457)
119 7 NEEE Z1gsel 2t

FARURYS tgekd” Ashd Ay

o BN

D ]33 FAAE

(1) 1Ay
WSARPE DI 3} W2 Ak
= o] &3] AP

fr e

7z

(2) 2N
WES AR %20 goll A5 mLE Yo 587
£ 412 v ofststel Aoz 3 F bz

ErtEIAZY e wet Algslich

WEY” 39 ABF A EHe 9A
3k AlgsR3ink

(4) L%

Fxe AR 405 g FUsHA 2ot vpiivt &
d A el ¥ F2o9E 70 mLE ¥o] 15
T £50] 40 ARt AR AE Hstn 7
FES A F2oleE 25 mLE Qo] $Y&A =
arste] 99 FEdof #3 thy F2geE Yol

A& 100 mLE st} Aoz sl mE
A RABEEE oF 264 mge FUA Do} &
2o &E-& Yol F&etA 100 mLE st] EF0
Zalch 2 9 BEH 20 p1A8E AT o
FHoR AAARetETHEH ] wt Ao
YA HaUA AT 9 ASE Z3530th

2) ek e 24x AIY

(1) "A9 A=

AES 27 MRy uigEs 70% Nddae
Z FES] Hohx sdd#S sk 59 wew
TAYE Gl B ASE daE 7, 9
& AHEEte] Thed A A 2R Y-S 10 g

A 2A AE ARE HF Whirl-
pak(Nasco. USA) o]l Y1 96)2] QlAbeh-8-o1(90
ml)S 715} Stomacher 400 Circulator (Seward,
England) 2 w&3}st Z& A5ddez d9inh
ANEY w23 el Al Ao uehs gel]
ARk, 200 rppmel Al 1~28 F & A sk A g
AAL dao upe} QagEgAo 2 104 BA 3]
A& Sl B4 ANads Az &, o)Ak A

o) 15 254 ol Zasteint

tlo ot g

(2) AT Ng

A& 1 mLg g BHEE 9 mLe QitgE
S M e Y3 2 ¢ F Al 1 mLe F
afo] Z& o F 10u)Y @A 843te] Aty
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107 W2 @A 3AM3lgic A e A E A9 1

& FoH2R FAEHHA BFdtn vg 4
5Colst2 B&dte] 48 AHE Holdle dad
Tryptic soy agar(TSA) 17| 15~20 mL& ¥o] £
3t 35Cell A 24417k w]¥st ¥ Colony counter
(Suntex, Taiwan) 2 Al 8}gith. @& A2to] vet
& o AT A9 & Fu 30070 olste] Rzt
< 7T E BN A BHE JHA T S

o

(3) AT A3

ANELY 1 mLg lE] Eas 9 mLe QS
£ Ao 42 T F 23 F Al 1 mLE
ool 22 WHoE 1004 @A 3)Aste] JA%
] 106812 @A 3AMaqich de) £ 3Ae 3
A1 mLE FoHoR HEHHA | EF3t2 vl
45T oJ3tZ H-23lo] 58 AHE Holgle 2t
gk AW EHH7} Sabouraud dextrose agar (SDA)
WiA] 15~20 mL& ¥ol 43, 20~25CelA 597t
%%t $ Colony counter(Suntex, Taiwan)Z 7]

& AToME F5EY RAizbE 4 A
AR Astel A, 92 255 ¥ 504 Y
O% ojgtaty 117 9l udE 24
Ao, ol gt Ar= g3 ok

1. taE=e| 3

TR FERS A, AzxY, A,
5718 3 23AE A A3 A= 504 F

430] FHALR FE olFUL, 12 9 Ao}, 7]
27|226, HAIn BAIAE 7120 A
ZAst dAse AR AN, 34N 24
AE Aok vents & & = Aglen, F 503
% 18%00] Aot Agtor, Byy|Tho] 2delX
3d AAEHAeS A Azdo] g Ao
- e

2. 0=}l 5 AlY 23}

EZF N (Glycyrrhizic acid) 3 A58 H
= TLCH] 93t gAY A 29 254 nm,
Rf(Retention Factor) gk 0.35°14 A8 5% ZFH
oA G gApAe] whd sz MAF W Righo] UX|8t

sk

e o, B3|zt e ATE Az P
< A3 3 33 93320.84%, 2 9.12+1.27%, 14
9.042096% % B3 F£20 & Uehdtt

3 RAIY AY 3.07%~6.38% 2 Hi 5.13+0.83%
AL, AE 2T 334 718 7.0% olstE ek
onl, 7|7k W A FEE zt7 39
519+1.16%, 2\ 5.35:0.70%, 1\ 4.87:0.73% % T}
A 2ol HTh

AHEEASRAIE AT 047%~1.01%E BT 072+
012%3 T, N&E 25 334 718 20% ©)3tz
Ve OH, Bt mE A% sRE 7474 3
d 0.66:0.10%, 21 0.75:0.09%, 19 0.73+0.15% %
o zfolE B4tk

YA A3} Glycyrrhizic acide 4.23~845%
E 9 59241.09% X, A g BF 3AA 715
25% oo 2 Uehga, EHV|7e] wE dxd
A 717} 34 6.38+1.38%, 2'd 6.28£0.99%, 1
d 531£0.69% % UEFITHTable 1, 2).
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Table 1. Contents of glycyrrhizic acid, loss on drying, residue on ignition and residue on acid
insoluble ignition from Glycyrrhizae Radix

No. L™ dentiication ery(;fngg’I/:)) 1;31;11:&:’)/?) insorlflsli;leuei:g(x):i‘ﬁ?);id( oy | Ay
Year Not more Not more than Not less than
KP * TLC than 12.0% 70% Not more than 2.0% Glxcyrrhizic
(6 hours) acid 2.5%

1 2gt 9.37 5.25 0.58 6.35

2 A3t 813 3.07 0.55 5.83
2004 3 g 10.61 599 0.82 423

4 ks 9.64 6.11 0.68 7.95

5 A3 8.96 5.57 0.62 754

1 ke 8.18 5.80 0.9 6.04

2 ks 844 5.76 0.71 7.40

3 A% 11.13 598 0.81 6.64

4 A3t 10.06 446 0.64 456

5 g 7.77 543 0.67 6.32
2005 6 A% 8.72 5.76 0.88 548

7 ks 949 424 0.70 6.15

8 2% 844 6.16 0.78 845

9 A% 8.18 5.39 0.68 5.75

10 A3 826 418 0.68 5.80

11 g 11.74 5.57 0.75 645

1 A% 835 460 0.74 542

2 A3t 883 439 0.73 5.77

3 g 8.74 457 0.68 559

4 g 10.16 5.34 0.74 434
o0 5 A& 9.84 4.63 0.54 5.17

6 A% 9.94 52 0.75 547

7 et 7.66 351 047 428

8 A% 7.88 486 0.80 6.07

9 43 837 6.38 1.01 4,64

10 A%t 10.46 5.26 0.74 6.32

* KP : The Korean Pharmacopoeia
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Table 2. The result of experiment from Glycyrrhizae Radix according to storage period

Items Total (n=26) 2004(n=5) 2005(n=11) 2006(n=10)

Loss on drying(%) 913+1.10 9.33+0.84 9124127 9.04+0.9

residue on ignition(%) 513:083 5194116 5.35+0.70 4874073

_ esidue on acd 0724012 0.66£0.10 0.75+0.09 0734015
insoluble ignition(%)

Glycyrrhizic acid(%) 5.92+1.09 6.38+1.38 628099 531£0.69

(2) un;‘z

FANHE olgha vhdA-GAA e AAE
$ A% Ng 5% $4-Fx88 Jega, 1
1o ASY S Hol A7 BT 488 A% vl

%E*lﬁd% uhz g 2ulE 7 2o utel AP e
A3 NE BT Rt 03~06004 H548~53] A0 vt
A& UehyR) oko} Alg 25 F27]5] Agsigich

3 EAY A} 3.24%~557% 2 HT 4.7620. 49%0i
I, AR BF FAA 718 7.0% olstE Vbt

o, H@7)7te] &
473029%, 2\ 4.80£0.66%, 11 4

2% $EOE b,

HE LA S EA Y
0.6320.17%G 1, 14L& A9
9 1.0% ©J3t= L}E}kkgtt],
3 AREEA] 3
0.

A 71E

gax
d 073+
=

g

vl 2

=
g EE

ﬂ%i'_——% Z+z} 3
+038% % B

A3 046%~1.29%% BT
AgoA F4
BT\ 7kl w
< 77} 33 051+0.04%, 2
33, 1d 06320.11%% Vel tha Ao
Bl cH(Figure 1).
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Figure 1. The contents of residue on acid insoluble ignition from Atractylodis Rhizoma Alba



AHAE A7 040~1.90 mLE FF 1.2320.35
mLA T, 1740] FAA 7129 0.7 mL o]l v]A|
A F3P 3 1 9 AgE BF 7)F] A3s AdE

el 217k 0

AE A HHFE 7

Zx, ME fEEY B0E 34 FUHY /85

b 3d 1224030 ml, 2 1.26+043 mL, 1
1194029 mLZ H|$8 $307 JERGTH Table
3, 4, Figure 2.).

Table 3. Contents of residue on ignition, residue on acid insoluble ignition and essential oil
from Atractylodis Rhizoma Alba

Item P . residue on residue on acid . .
v [N Identification | Purity | ;o (%) |insoluble ignition(%)| osential ofl(mL)
ear
KP* reaction TLC Not r;\gl;/(z than Not more than 1.0% I(;I;:nlff;otg;l
1 EE} ks 445 0.49 1.00
2 ekl 2 & 498 0.55 0.80
2004 3 g Bk 5.14 054 140
4 =k A3 4,56 0.46 1.50
5 A% =gt 452 0.50 140
1 =k A 5.19 0.67 1.20
2 28t =k 437 0.58 1.40
3 =k A3 515 0.76 1.20
4 A =k 557 0.68 1.50
5 A3 A%t 3.24 0.72 040
2005 6 ek A% 49 0.66 1.90
7 2 A%t 487 0.72 1.30
8 A A% 520 1.29 1.00
9 A5 A% 505 0.55 140
10 R =g 445 046 1.80
1 A} gt 450 0.54 0.80
1 B gt 4.20 0.50 1.10
2 A3 A% 523 0.78 1.00
3 A% B 5.16 0.63 1.40
2006 4 Ef;‘ lifz} 479 071 1.50
5 A%t g 493 0.56 1.60
6 A% A3 417 0.51 110
7 =k 235 4.64 0.58 1.10
8 & 2 497 0.73 0.70

* KP : The Korean Pharmacopoeia

Table 4. The result of experiment from Atractylodis Rhizoma Alba according to storage period

Items Total(n=24) 2004(n=5) 2005(n=11) 2006(n=8)
residue on ignition(%) 4761049 4.7310.29 4.80+0.66 4.77+0.38
residue on acid
+
insoluble ignition(% ) 0.63+0.17 051:0.04 0.73+0.33 0.63+0.11
Essential oil(ml) 1.23+0.35 1.2240.30 1.26+0.43 1.19+0.29
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Figure 2. The contents of essential oil from Atractylodis Rhizoma Alba

3. gtt nj¥= 2H¥: Hul

(1) 7L;‘<

Zxo] HA71ZPE f8F 268 dist Yniu) Ay
' QY (FAET, FAAF) 2A AT 22E A7)
2AZ 0] 8312 E WHO(World Health Organization) 2
71E8E F Jtelze 1o wet vlwahd guk) g
' 29 AT 267 AR BTl WHO 71&
o AE FEA oltE AEHTh AAl 267 AR
+ A& 102~105CFU/g H49] LAFEE U3}
¥ AFL 0~103CFU/g B9 28475 el
2AtH(Table 5).

(2) Hui

H29] wH7)7 f5E 245 the g
E LA EATF, FXET) A 23 WHOS] 7]
IET ﬂﬂl“’e} 71%l 7 ste] W 8ok
o, FAAFE 24& A BE AEA
WHO 7]E " *@g LA 107CFU/g o312 A%
HYZ, FAFTY A 2708 AT BE AB
A WHO 7% "% %] 104CFU/g ©)8t2 1}
Bt 929 AZ9EE 102~108CFU/g2

o HN

ZRe W9E FEsed, AFed AR:
0~105CFU/g2 At B3-S Btk =8, Zx
9 PBE LUEY v RS wf 2

Nz nPE QAT AYHOR ¥
< ¢ 7+ UUH(Table 6).

niE=

goke] EnelE goke) A, A3, Az, 7}
3, A sk HHe] B2 L HE, F
NAOZA FEA, A, kA o] Ry okx
FHE o7 3= Ao
2 8sly] st} dhok Hofo)

e

=

A A soke T

el gloiA 7t

5, AZRgolA A==
A& AAN Ho}O% HAHA 2de ekt
AE7F NRZF®, I FANE FAT @A
A AES Bader PeAA ko, Fau ¥
o] f2H 1, dok FAAS 7ol o F
Az ZHA Bite] B A7V}t Fo3jh @
FA|#1¢] KGMP(Korea Good Manufacturing Practice)

~~
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Table 5. Microbial contamination from Glycyrrhizae Radix according to storage period

Year/No. Bacteria(CFU/g) Fungi(CFU/g)

1 4.30E+02 0.00E+00
2 2.90E+H02 8.50E+(01

2004 3 3.16E+HM4 9.50E+01
4 2.45EH2 5.00E+00
5 2.27E+H3 1.25E+H0)2
1 218E+03 9.50E+01
2 2.60E+H)3 8.50E+01
3 415E+H)3 145EH)2
4 8.20E+03 5.60E+03
5 4 81EH)5 5.00E+H02

2005 6 1.04E+H05 1.50E+02
7 1.19E+03 1.45E+03
8 143EH)2 7.50E+H01
9 6.35E+H)2 8.00E+02
10 2.30E+02 1.60E+H02
11 3.93E+03 4.00E+01
1 340EH2 9.00E+01
2 1.01E+03 1.00E+H03
3 1.10E+4 6.00E+01
4 5.25E+03 1.85E+03
5 6.20E-H)3 3.00E+H02

2006
6 1.67E+H05 2.00E+H)2
7 245E+02 2.50E+01
8 2.75EHR2 1.05E+02
9 6.50E+03 4.00E+02
10 3.18E+33 5.00E+01
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Table 6. Microbial contamination from Atractylodis Rhizoma Alba ccording to storage period

Year/No. Bacteria(CFU/g) Fungi(CFU/g)

1 8.80E+02 6.00E+01
2 8.35E+04 9.00E+02

2004 3 1.30E+04 3.00E+02
4 1.22E+)3 1.15E+HM4
5 8.70E+03 1.15E+H2
1 1.20EH03 1.05E+03
2 1.24E+08 3.15EH)3
3 4.35E+34 3.35E+03
4 6.00E+05 3.40EH2
5 1.82E+HM4 0.00E+00

2005 6 9.65E+)3 6.00E+H32
7 1.51E+HM4 1.25E+02
8 8 40E+04 4.00E+01
9 3.07E+M4 8.10E+02
10 1.23E+04 0.00E+00
11 3.10E+H3 1.00E+H2
1 3.80E+H5 1.85EH12
2 4.60E+H4 4.50E+H02
3 1.18E+04 2.30E+H2
4 4.75E+03 1.35E+)2

2006
5 248E+06 9.50E+02
6 2.27EH)7 8.95E+H)M
7 3.67E+03 1.00E+01
8 1.01E+03 1.95E+H)2

ANARY F dugoks Had fels 09 2 F 55 EESoof ok AV XaAYge] diside
ARt dojuA] 92 “UH47)"E AMgstn, 1 54 ut AN JEE AAsta AFEA
LEE T2 2Agelot g, FFE Wl 271 F7IEC wEE AXEE AT HAIEC i
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9 TFARE V1€ R F2 36744 ol FE YAIH
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2 AR EEY T3 A A FeE
& TR AZGA 9 2FUAZTE 367142 A
Hoj glon, ZTAAAL F2 PE+PP(Polyethylene
+Polypropylene) AAol o] AHEHIL A28,
71 9] PE(Polyethylene), PP(Polypropylene) 0| 1
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nAEHEI1EYe] whdEe  glom,  me,
WHO?| v]E &27|Eo] thet Aok W Joks v
g AAQ 71 4T Mgt o g3t Ao
9 AR} A7 AAE £ele el ne 19 7E
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o= Asta glon, Fte g 1o dFel=
11]945{ 71 Aok gl A, 2Tk, S, b
bl ghelag] 29 AeE 3714 Add
gd 105CFU/g °lgh, AFL AeE g 103
CFU/g olste 71E22 Asta Qo] o5 712
Z 2945 E Hrkekth Sl deel did v AE
3871€ vkdst v]AE G0l gt B EAP} 1)
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2 %Y e b rl
LT SN

b
nOl
ol:

Fo Ba713hE ¥4 ZUE Y /89

ol
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=

Fe AR ¥ ATEHE Tl vAE & 8T
T AR ZlxAREA AT ¢ lem, e
O F kAol g BHyZE o]ty FAZAL
2 s 29 AUERAE Tl oAl I BT
A% wpde) 7)2ARE AAStTA Sk

V. & 2

2 dFME F5FY R 4 A"HE
ZAYSE7] $lsto] Z:z'i A 255 F 508E A
o7 o|3aA 7174 U nYE T *
& A3 o3 22 AES A3

1. E5e =3

THY BFEF LS VIELE AxdA

EAE YA, 3M€elA 2d FE 3
o7t e Ae &+ AUeH, 571 F
2 AZYERH 367142 PAIE AT, A
AL FE PEAPPAEC] Wol ARG AT

%1'7‘«] ?-_]‘3}“]"33 2.4 (FA iL*r %Z]&—r)
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2 ZAHFH 268 AR EFelA WHO 71E vl 4
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WMo By HE
A, BARABAM Mg 25
on, AEEASES BTN 47 17134 71
Foll FetA] dgken, Har|itd wE o
Zzke] 5 FF Hx@ $EOE Yehgth
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