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ABSTRACT : This study was carried out to compare the quality of licorices from various
cultivating areas. licorice samples used in this study were collected from North-east and Sinkiang
area in China, Mongolia, Uzvekistan and Kazahstan. The chemical components of licorice
samples were analyzed and the signal patterns of the electracts were detected by the electronic
nose. Contents of glycyrrhizin and glicyrrhizic acid, the key components of licorice were
distributed in the region of 16.7~252% and 58~10.2%, respectively and were various
according to the samples of the collected areas. In glycyrrhizin contents, root of Sinkiang showed
the lowest value of 16.7%, and that of North-east the highest of 25.2%. In glycyrrhizic acid
contents, root of Sinkiang showed the lowest of 5.8%, and Kazahstan showed the highest of
10.2%. Composition ratio of glycyrrhizin to glycyrrhizic acid was not always limear. As other
components is other components affecting quality, contents of ash, starch and gums were 2.4~
37%, 0.2~39%, respectively. When the headspace volatiles of licorices were analyzed using
Electronic Nose System and the obtained data were interpreted using statistical method of
MANOVA, characteristic patterns of licorices were different from each other according to
collected area and its p value showed 0.0001. These results suggest that licorices may be
discriminated from the collected areas by using Electronic Nose System.
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Table 1. Contents of ash and starch & gums in
licorice extracts
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Cultivation area Ash St(?rll‘;:]ls&
North-east 2.4 0.2
Mongoria 2.5 1.7
Uzvekistan 3.1 1.6
Kazahstan 3.6 1.5
Sinkiang 3.0 21
Sinkiang(root) 3.7 3.9

Table 2. Contents of glycyrrhizin and glycyrr-
hizic acid in licorice extracts
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Cultivation area Glycyrrhizin Gly?c%hilic
North-east 25.2 8.3
Mongoria 21.2 8.1
Uzvekistan 20.8 9.8
Kazahstan 22.2 10.2
Sinkiang 23.4 8.0
Sinkiang(root) 16.7 5.8
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Table 3. Observation data of licorice samples analyzed electronic nose system

SYILG SY/IG SY/AA  SY/Gh  SY/gCTI SY/gCT T 30/1 P10/1 P10/2 P40/t T70/2  PA2

GRK  0.158307 -0.748042 -0.245794 -0.492866 -0.431718  -0.411239 0510684 0360175 0307954 0364326 0491958 0.610949
GRK  0.149376 -0.720416 -0.237745 -0.472222 -0.414945  -0.393495  0.499918 0.354908 0304156 0359924 0.479478 0.601710
GRK  0.147143 -0.734893 -0.239902 -0.483516 -0.425429  -0.406910 0504760 0.359649 0306426 0363896 0.484996 0.606135
GRAN  0.134526 -0.759428 -0.244906 -0.498708  -0.439261 -0.421725 0514243 0364245 0310007 0369297 0.495629 0.614459
GRN  0.127331 -0.727568 -0.238192 -0.475791 -0.414763  -0.395913 0501240 0.355283 0.304156 0.359791 0.480586 0.602679
GRN  0.133788  -0.750325 -0.244101 0495472 -0431148  -0415227 0510069 0.362473 0308588 0367221 0490762 0610829
GRS 0083156 -0.447197 -0.158238 -0267706 -0.231211 0211304 0402711 0287350 0.256597 0.292019 0.376665 0.508087
GRS 0079501 -0.428851 -0.150651 -0.251295 -0.216049  -0.199487 0389132 0279604 0.250281 0284572 0362339 0.495949
GRS 0079229 -0.441253 -0.153439 -0264457 -0.227132 -0.207559  0.398156 0284222 0.254924 0288742 0.372694 0.504406
GRU  0.112626 -0.433766 -0.181855 -0.258565 —0.226432  -0.197444 0369373 0.270427 0242476 0274109 0.340130 0478385
GRU  0.113465 -0.447334 -0.184403 -0.265029 -0.230769 -0206014 0378534 0.273590 0245883 0278385 0.350324 0487317
GRU  0.110432 0433030 -0.183076 —0.255498 -0.222515  -0.197444 0367654 0.268318 0240909 0.273159 0.338590 0477143
GRD 0099707 -0437541 -0.166867 -0.259935 0222026  -0.197192  0.380583 0.278367 0.246709 0.283461 0.352408 0.488624
GRD  0.101906 -0437622 -0.169872 -0.257625 -0.224571 -0.197830 0383143 0279958 (.248284 (285031 0.353699  (.491329

GRD  0.102339 0433138 -0.169206 -0.255195 -0223789  -0.198849  0.379216 0.276776 0.244991 0281683 0.351145  (0.486809

Pr>F 00001 0.0001 0.0001 00001  0.0001 00001 0.0001 0.3 03 03 0.0001  0.0001

GRK: 7}At& 284 GRN: WE34F  GRS: A7 GRU: $-=ui Al GRD: E54
55 Yehidg FAE B4L 1270(sensors)e] B2 o] wig
3 1270 Sensor A ZE A AES o) &3 by € AL 79 FAE ztoz 713 HStelo
gERALE A A3l (Table 4)ol4% p value—t— 25 MNAste FAIRAHe2 a7 104 HEol 27
0.0001=4 Z+Z Akz}7}ol] Xpol7} 5 o 9] FAR(XZE, Y&t R % ZhE A7 B4
2a= 2 o] H3lo] FHlx)3w 9lof 127 sensorZ ZH 3

Table 4. Results of MANOVA test with licorice data analyzed by electronic nose system

Statistic Value F Num DF Pr>F

Wilks' Lambda 0.00000001 23.6849 48 0.0001
Pillai's Trace 3.91995143 20.4040 48 0.0001
Hotelling-Lawley Trace 820.92072646 8.5513 48 0.0001
Roy’s Greatest Root 957.22897977 232.1787 12 0.0001

F: 24 EA%7  Num DF : $418 8%  Pr>F : p value
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Fig. 1. Principal component analysis for licorices
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