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Relationship between Crystallization Temperature and Crystal Shape
of Monoammonium Glycyrrhizinate (MG)
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Studies of the deposit concentration and crystal shape of
Monoammonium Glycyrrhizinate (MG) were made. For the
purpose of observation of basic data for batch crystallization
experiment, the deposit concentration was measured at differ-
ent mixtures (7525, 80-20 and 85-15) vol % of ethanol-
water. To obtain the relation between MG purity, AT (dif-
ference of the temperature of a fixed deposit concentration
solution and crystallization temperature) and crystal shape,
the shape of produced crystals was observed at different MG
purity and different AT (AT= 1, 5, 10, 20, 30 and 40°C)
by a controlled batch crystallization. In the case of MG purity
68.8 wt %, rectangle crystal shape was observed. In the case
of MG purity 50 wt %, the crystal shape changed from rec-
tangle to octagon and hexagon-like. In the case of MG purity
35.2 wt %, lozenge crystal shape was observed. It was found
that the degree of purity and ATinfluenced markedly
the shape of produced crystals.
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Fig. 1 Structural formula of Monoammonium Glycyrrhi-
zinate (MG).
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Fig. 2 Experimental apparatus.
A : Batch crystallizer
B : Programmable temperature bath
C : Optical Microscope
D : Monitor
E : Video recorder
F : Impeller
G : Thermometer
H : Motor.

Table 1 MG purity analysis condition using HPLC.

Column ODS

(Diameter of inner=4.6 mm, length=
25 mm, “Wakosil- II U5C18” produced
by Wako Pure Chemical Industries, Ltd.)

Eluent 2 % Acetic acid : 98 % Acetonitrile
55 % Acetic acid : 45 % Acetonitrile

Flow rate 1.0 m@/min

Detection UV at 254 nm

Temperature 40°C
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Fig. 3 Cooling profile of solution temperature with time at
AT=1,5, 10, 20, 30 and 40°C.
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Fig. 4 Temperature dependence of deposit concentration of
the rough Licorice extract (MG purity = 50 wt %) in
ethanol-water mixtures.

iit) 80vol % L% / — LK

C=0.4190 %', R=0.991 (2)
iii) 85vol % L% /) — ILIKIATR
C=0.2968 "' R=0.989 (3)

RIGHEARE TH 5. ARXOBHEH L, 20°C=
1< 60°CTH%B. ¥, Fig. 4 TOFEMPIIAFER
Rk 2EEHETH 5.

TR D & KFEDS 15-25 vol % DEITIE, HEH

Y OFESATHIRE L, BEOEKENE &
BT ONTHML 72,

3.2 MGHEE XOAT L HEEEIROBER

Case | 8LV 2 DFEEMIRDOEEE L U XRD
HIEFER % Fig. 5 8 L N Fig. 6 12, Case 3 DS
TBIREE % Fig. 7 12789, Fig. 5 8 XU Fig. 6 &
h, WINOERGEECBWTH, FHHL AR
BLD MG #E DS 68.8 wt % & B\ IBARITIRDIE
K, MG HED 352wt % K VBAIIEROF
RPBEI N/, I T, Fig. 8 IZTRXTDER
FRTHHICRET 2EREIREEZ TR, FE»
S, WMHICHET IHERITEROBRTH 22,
Figs. 5-7 DV TNDEEIZE W T HERDOIIK
IHEZRTE R VI D6, Figs.5-TDHREL
Mg, W TRAE L RBEROBE» SHE L&
DI, L, ERERED S DOEE
BEZERICBETEITORVLDT, AEEIZ
HEETHABED 1 DTH S, FLZNFHND

(325) ' 51

NI | -El ectronic Library Service



The Japanese Association for Crystal Gowh (JACG

XRD fERZLE T 2 &, HTOEBRIHERTE DRERBVIIROLI EDDD ST,

%, Ziux, KFERICTE SN D EAEOEELED RIZFig7 &0, ATP»EL B5ic>0T, B
IR L > TELL, X612, XRD DHIE 5N BFEETCRDIRD S, KEBIZZF DHIRD A

19 Z2NZNDOREEOTIRIREZ JIE T L iceA DN S\, S Il AR E
H—ICT 32 LR THE-DEFHL T (R DARABISEVCIEANEELTZ 2 Ebho
3., L2LEBEAE—IHBEICOVLTRWTNRO 72, 20U, ATHEOIE RS SR 388 i
FmICB O THITAFEDORETH D, MR L, Mz X DL CHDAATLE) LV T
FERL->TVTY, HEEED KD Ll i E ELTRMED 1 2L L THBIToNS, 2D EF

15000 | 7000 ¢ 200 um

~~ 40000 |
“ 10000 |
Q,
[9]
— 30000 |- 10000 |
ke
= 3500 |
«» 20000 - 5000
=
o 5000
2
= 10000 -

Iy Uk a .

0 10 .20 30 40 50 O 10 20 30 40 50 O 10 20 30 40 50 O 10 20 30 40 50
26 (°) 20 (°) 20 (°) 26 (°)

Fig. 5 Photographs and XRD analysis of MG crystals (purity = 68.8 wt %)
at (a) AT=1°C, (b) AT=5°C, (c) AT=10°C,and (d) AT=20°C.
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Fig. 6 Photographs and XRD analysis of MG crystals (purity = 35.2 wt %)
at (a) AT=1°C, (b) AT=5°C, (c) AT=10°C,and (d) AT=20°C.
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200 p m

Fig. 7 Photographs of MG crystals (purity = 50 wt %) grown at

(a) AT=1°C, (b) AT=5°C, (¢) AT=10°C, (d) AT=20°C, (e) AT=130°C, and (f) AT=40°C.
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Fig. 8 Photographs of leaf-like crystals in the initial stage
of crystallization.
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Fig. 9 Model of relationship between the MG purity, AT
and crystal shape.

(327) 53

NI | -El ectronic Library Service



The Japanese Association for Crystal Gowh (JACG

T, MG DREEBRICE T 2R TH 20T, BT —4% & LT, HETHREES L URE
KRBT 2 TR &, RIS S h ROBE %2175 72,

TOLLARHIIFRE 2, —BHICRFICEZ I W TR E LGBIR L2y ) — VIKIBTR D & KR
ECADVH D, KX T & ibiE, FER @ %313 E, HEHEMEYOR ST LRE

EHLK QDHEUPOBED MYz EL I L5, FE kot

G THiERT2BRBIIBEVT, Lo - HEMEMEYO MG HUE, BXUORATZZEZ T

AR RKELRMRERL, MRELTZOM Bl oatric T MGfimz it e 25,
X (EE D MG L BRAHMY D L) 23 FPEL fERIRIEMESE L E R, K EERIC
DIAARZEEARLTWHLEDTIZRVLAEFHEL T Hole, £, ATREAL THIEo507T, i
3. L2LAEGRL 72X 9, AL Z5RHIRA FARIZFER D 5, REIZZ DIERD DN E L
MTHLZEDS, L IADHMBR TSR, B \AI~, S SICHNMmBRELRD

B R, BEBETIE, ORIy NAGIGE TN E L 7z,
RICHEZKIFL T 2D00EAHTH D, MG BLED X HIZ MG EROIR E MG #ME, X
FF LMY OE BN RTGRICEZNICE CATORBFRZHL L.
%%&@L1w5®#85#$é®,$%,%6

PDICTAHTETH S, LorL, fMbEBIRIEREEH [BE k]
uuo) é *ﬂﬁ&)fkg’ ( ?‘Z%E L, I%E/‘J K@%HEIE 1) R.Kokubo, K. Ichikawa, et al. : 3%l St (b L¥EH,
M2 BT 2 kST RTIEE DML 2BTH D, 1983).

2) C.Capra: Fitoterapia, 38 (1967) 48.
3) FE.D. Herman : Gut., 11 (1070) 334.
4) HATEEHS @ LRESERENE B3 R AL, 2001).
§4 %g%? 5) HARERHBHEREZRBS R B 14 WE BAERN
fE i (B, 2001)
6) HAMBRREFEERBRENYF 7y V' REZES
- HEHMEY 2 5 MG /&% BT % 1TEW 1 RESRE Y R 7y 7 (2R, 1995).

CDRERDBFTESEIDDBDEEZ NS,

54 (328) H ARG R F 258

NI | -El ectronic Library Service



