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Application of pattern recognition technology in classification

of Radix et Rhizoma Glycyrrhizae of different sources”

ZHUO Lin,ZHU Er —yi™ ,WANG Qiao —e, WANG Xiao - ru

( The Key Laboratory for Analytical Science of the MOE, Department of Chemistry,

College of Chemistry and Chemical Engineering, Xiamen University , Xiamen 361005 , China)
Abstract Objective:To establish a method for pattern recognition classification on Radix et Rhizoma Glycyirhizae
of different sources. Methods:HPLC system was applied to obtain the chromatograms of the 19 Radix et Rhizoma
Glycyrrhizae samples. The Kromasil KR100 -5 C, (150 mm x 4.6 mm) column was used. A mixture of acetonitrile
0.05% trifluoroacetic acid solution was used as the mobile phase with a flow rate of 0. 8 ml. + min ' and the gradi-
ent mode was acetonitrile 20% (0 min) —40% (5 min) —50% (10 min). The detection wavelength was 254 nm.
The 325 characteristic variables were obtained from each chromatogram. The clustering analysis was applied to eval-
uate the similarity of the chromatograms. Then partial least — squares regression method was applied to build the pre-
diction models of classification which were used to distinguish Radix et Rhizoma Glycyrrhizae of different species
and cultivation modes. Results: The classification accuracy of the two prediction models of classification was 100%
for Radix et Rhizoma Glycyrrhizae of different sources. Conclusion; This method is practicable in the pattern recog-
nition classification on Radix et Rhizoma Glycyrrhizae of different sources. The developed techuique could be further
applied to the classification of different traditional Chinese medicine (TCM).
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Tab 1 Source of Radix et Rhizoma Glycyrrhizae samples

. =4 Pl Ty it SRl B
( cultivation (collect —
(No-) (sources) modes) untime )
1 8 A7 /R 3 ( Bu'erjing, Xanjiang) AT cultivated ) 2001 —08
2 HEE BIER ( Hejing, Xivjiang) A T( cultivated ) 2001 -08
3 Hi# A7 FE( Bu'erjing, Ninjiang)  EFAE( wild) 2001 -08
4 FrEAEE( Hejing, Xinjiang ) Y4 (wild) 2001 -08
5 i JEAR 8 ( Chengde, Hebei ) AT (cnltivated) 2000 — 09
6 LRI ( Shijlazhuang Hebei) AT (cultivated) 2000 - 09
7 WPEE S Houma , Shani) AT (cultivated) 2000 - 08
8  BAITAIE( An'da, Heilongjiang) B4 (wild) 2002 - 08
9 FHHAM( Baicheng, Jilin) AT (cultivated ) 2000 - 08
10 HHMAL(Daan, Jifin) BF 4 (wild) 2002 - 08
11 A% E ILE 1L (Y uanbaoshan AT (caltivated) 1998 - 08
Nei Monggol)

12 EH TR ( Chifeng . Ao’hangi) HF4: (wild) 1998 - 08
13 BRIEEEZ( Yanan, Shaani) AL cultivated ) 2001 -08
14 TEEW( Yancheng, Ningxia) BF 4= (wild) 1998 - 08
15 FF A BRFO ( Qingyang , Gansu) AT ( cuhtivated ) 1999 - 08
16 Hra8ed % ( Hami, Xinyiang) Y4 (wild) 2001 - 08
17 ¥ EE( Bachu, Xinjiang) B A (wild) 2001 -08
18 HEEA M ( Hetian, Xinjiang) B A (wild) 2001 -08
19 FFEERT A3 Akesu, Xinjiang) $FAE (wild) 2001 - 08

*1 ~15. HE ( Glyeyrrhiza uralensis Fisch. ) ;16 ~ 19. l R H % ( Glyeyrrhiza in-
Aate Bat.)

HERR X B, AE I ACRIBHR S0k i A TR
NAZEFREHEME, 4 80% , H 50% Z FEE W
AL, BN 250 wg « mL ™ A IR SR

Agilent 1100 HPLC {{ ( X E LA E, LHE
RIWOR JRAAEE A shift A B M DAD RlE%) ;
MIKRO 22R % 1% 8 0> #l ( 4% [E Hettich 2> &) ) ;
SK3200LH SHEJF dias ( LR R EA S A R
AR ;LD -101B R F AT KP4 A HL(FE
BISTT K25 R ML) s LD — 06A &I o 24 4
FEAIL ( rp ERS TT VG 2R ) -

2 IWFHE
2.1 fa3BrH7 &4 3% 4 : Kromasil KR100 - 5
Cis (150 mm x4.6 mm) ; i : B0 FFRER 15 pl;

WBhiH: 205 -0.05% = H LRI W BT . 2
BE:20% (0 min) — 40% (5 min) —»50% ( 10 min) ;
7 :0.8 mL + min ' ;4  : DAD £ 88 254 nm;
S K :500 nm; FK FEE 16 nm,
2.2 HERBEBRHE FELSURVYA BBV
w1t 60 Bif/5 & TR & M. AR ERS A
BUISTERLEE o 60 C TAE 15 b BUH B TR a5 he &)
ZERFH BHEHERESS0.25 ¢, HERE, B
T 25 mL BHEH, N A 80 CHIK 20 mL, #B7 (Th%
133 W, 35K 59 kHz) £t 1| h, A HERE, E%;
12070 r - min "' 2.0 20 min, BE FEE W, o1 0. 45
pm LIS S RIS
2.3 WEERE M SRR AR S A
5 W, HRERIETIIRA RSD 5 1. 2% , B fih 0 iy AL
RSD BJ/NF 1.5% , H R BRR B H ) RSD K
1.3% , HABWE R B e[ i RSD /hF2.0%
2.4 EEMRARE W&l SHEAERERS 4,
EENE , BRI A AR Y RSD 2 1. 3% , H fh &
UK RSD #/NF 2. 0% , H FLRR 4R 8B it [|] #9 RSD K
1. 5% , HA R B i} [|] A9 RSD /pF 2. 0%
2.5 REMRE B SHENMBR, SR
BERE 1K, ESE S d, T RERIET ALY RSD K 1.5% ,
HAb WA RSD #1/h T 2. 0% , H &5 B {4 88 i 1)
# RSD 9 1.5% , H fth i {% B8 i [@] 49 RSD /) T
2.0% .
2.6 AEAIGE 19 D EERIRE S IR BR 2. 27
BFREA IO EEAE , RIS A A HPLC S E , $uA
EISESEE | SHREZGM W EER, LE 1 -B T
7, AL TR ik R IBR AR 1 A
3 HIEAESERITE
3.1 FHIEAEEHREL

AU P H R 241 ek B HPLC $0 RE &
gigkte , ¥ H T AR EXCEL {44, [ 15 2400 £ 4
THERURE R AT R AL R, BT (R R T R
FARCIE REUK MM FFIE R R, BT HEREH
B E B RS RUARAE SR AR, 8 o7 SR SR H
MBI RED, T K G E P H R (X
) IO B B (RIEL B R 25 57, FEAFIE R B R AU TR
B EEACRE BB R M — M RIE, 5 TR
— I [l i i

k(1) BN HEAMEERNES 4
B oS, RIS (5 SR A AR, K {8 B i [a)
HHRE ERERB m(m =1/t,1 BFTA HEZH 6
TS B BT R B B[R] P M, AR SE e BB IR {E
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Fig I HPLC chromatograms of 250 pg - mL ™' reference substance solu-
tion( A) , the original HPLC chromatogram( B) and the correcied HPLC
chromatogram( C) of the No. 1 Bu'erjing Xinjtang Glycyrrhiza uralensis
Fisch.

1. HE R ( glycyrrhizie acid)
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0.04 min Xt — MREA BIER, BISEFRLER
MH B 250 aE R B RSN EIEE &R 325 4
FRIFE AR B, 1 5 H 8 25 64 B TR 48 1 IE A s a3 1
wE R, TUAEN T B ESR.

19 H R G H R I 5% B 2 R B E TS Al
1SRN AEECH 325 x 19 A5 IE 2R & B [ X, {1
HKAAHT RN PLS B .

3.2 RESTAR

B O AT A B MO AR T X, SR 56 2R s
Xf LB 2 MR S AT A DLPE PR MY, R oy B &5 SR 4
K2 iR, 19 DA AFDRIRE R MR R 3 AK
B,9 ~ 18 S H R EE S AR, KA 9 ~
18 5 H R 2GR AL B 1 ~8 S H B FE

RAF KA, KW ~8 S H M RE N
1519 SH R MM IR ROV SR =251,3 P IERIA
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Fig2 Dendric drawing of clustering analysis
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Fig3 The discrimination classification figure for Radix et Rhizoma Gly-
cyrrhizae of differen! species

1. § 3 ( Glycyrrhiza uralensis Fisch. )
Bat. )

2. BB H B ( Glycyrrhiza inflate
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Tab 2 The model classification on
Radix et Rhizoma Glycyrrhizae of different species

B E 2 HiRER Y, BAIUR Y, EAEIE 3]
( saraple ( dependent - ( prediction - ( descriminant
No. ) variable Y, ) * result ¥,") result)
1 -1 1.021 [
2 1 1 1. 046 1
3 1 0.959 1
4 1 1.041 1
5 1 0. 996 1
6 1 0.948 1
7 1 1.023 1
R 1 0.963 !
9 1 0.975 1
10 1 0. 986 I
11 1 1.025 1
12 I 0.99 1
13 1 1. 037 1
14 1 1.018 1
15 1 0.988 1
16 2 2.03 2
17 2 1.984 2
18 L ZJ 1. 987 2
19 2 1.984 2

*1. H & Glyeymhiza uralensis Yiseh, ) ;2. BB H E( Glyeyrhiza inflate Bal. )

WEEE 3, H SRR H R BN IR M
Y, 1 ~15 SHE MW BERIE SR 1, H ¥R
BB B, 16 ~ 19 SH R M o R EIRE
2, KW 03 A HIR R, A B2 5 S PR 2 A
— B, A WA [RIAE Y R H R 2084 50 Inl )RR RY 9 53 56
R 100%
3.3.2  AREFMETTACH S 254 R 7326

BT A R 2 A 26, AT H R RN
53R, A A R A T X H B A M B Ar
ARERE Y, (£ 3) K ¥, SEIRER X #17 PLS
EIE 4, B — S ZIER & PLS -t \PLS -1,
[FIREAG A R A 7 0 5 25 04 800 o 26 1 (1
4) , K AIfE PRESS {4 0. 105 (&K fH ) 89 8 Mz 3E
BT (MR IF & A i B R R TR (E
Y, (%3),

R3 TRMEAXEBEAMHRBS K

Tab 3 The model classification on Radix et
Rhizoma Glycyrrhizae of different cultivation modes

FERERS HEFZR Y, BRHR Y, H 5135
( sample ( dependent — ( prediction — ( discriminant
NO.) variable ¥,) * result ¥,') result)
1 2 2.002 2
2 2 1.970 2
3 1 1.034 1
4 1 0. 968 1
5 2 2.033 2
6 2 2.030 2
7 2 1.987 2
8 1 0.976 1
9 2 2.010 2
10 | 1. 002 1
11 2 2.003 2
12 1 1. 001 1
13 2 1.935 2
14 1 1. 008 1
I5 2 2.019 2
16 1 0.994 1
17 1 0.994 1
18 1 1.037 1
19 -1 0.998 1

* 1. B4 H R 25 M ( wild Rudix et Rhizoma Glyeyrrlizae ) ;2. A TP 14 H 52544

( cultivated Radix et Rhizoma Glycyrrhizae)

SELE 4, N T RR2y b0 5 B AR T R 2 hh 43 2K
R WEE Y, i 3,4,8,10,12,14 LI & 16
~ 19 SHEZEMFE AL TR (E 2T 1, HIWT o — 2
SIEF A H R 2B, Hopbe S B (B BT 2, HIT 0 56
TR TR R b A 0028 B Rl A 5 5L R
3, Bl DA R Fp AR 2 H B 2 4 04 [ U AR
TARHER RN 100%
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Fig4 The discrimination classification figure for Radix et Rhizoma Gly-
cyrrhizae of different cultivation modes

1. BF 4= H B 24 %1 (wild Radix et Rhizoma Glycyrrhizae)

2. N TF#EH F25#4 (cultivated Radix et Rhizoma Glycyrrhizae)
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