¢ %% Chinese Traditional and Herbal Drugs 25 50 % 28 16 # 201948 A ©3923 ¢

SRR ESUE T EZESTNHEHR T HERNR

1% &, REBIE2, ik, BrER1

1. Hl A EE 2 RS2 55, Hﬂﬁ*%‘EPéﬁbﬁ%ﬁmﬁﬁﬁﬁﬁﬁi%iﬁégiﬁ, HF M 730000

2. ZMERFLRE, HR 224 730070

3. RERERT LN AP ERF AT E R B P A B ) R IR S SR S R H R A KR E e =, Hl
=M 730000

1 E: B EECHIARRMEXR Gavh. B, BRARMX) B AR ST 2 e T E I b R AR R A T
Wil HRERE, ATEPNEE A~ X IR URIE. 5% 832 7 2R HPLC Wle H A 7 P =G A e CF
TR, R, REHTEE. AHER. ARERHEDT. HER. REER SENFE, SGERTFMERSSE S HIM
KX RSN RR. BR FFo0d, F1 ARTSERER. B FHREEARRSRIMEE, H2 ARTE5HE
. A HERERERMHM:, 2 MAETFHITZERFTTHRRE S 84.28%, RERAMHMRMH I E; RRSIraEabE 25 it
ARIRIH R RSy 3 2 I RS, TEREA R B NSt IR 8, 1Ry, EE~aHMW
TP X R H ARG, T R HEFRERZE, TEMFAHARTX (A8, 46 Bl v X &% i v EaE Bk kR
b B ZFEFRR T A A A RIETT TP B R, A A e s X R

KR HE, I WFa0 BEa0 mEirh

hE %S R286.2 SCERFRER: A SCEBHRE: 0253 - 2670(2019)16 - 3923 - 07

DOI: 10.7501/j.issn.0253-2670.2019.16.027

Comprehensive evaluation of quality of licorice (Glycyrrhiza wuralensis) in
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Abstract: Objective In this study, the wild and cultivated licorice of Gansu representative regions (Hexi, Longzhong and Longdong)
were measured and analyzed by multi-index components combined with chemometrics methods, which will provide scientific basis for
the evaluation of the quality of licorice and the suitable producing areas in Gansu Province. Methods Seven main bioactive
components (glycyrrhizin, liquiritin, isoliquiritin, liquiritin apioside, isoliquiritin apioside, liquiritigenin and isoliquiritigenin) in 25
batches of licorice samples were simultaneously determined by HPLC-DAD to comprehensively evaluate the quality of licorice
combined with factor analysis and cluster analysis. Results Factor analysis showed that there was a strong correlation between the
first common factor and glycyrrhizin, liquiritin and isoliquiritin; and between the second common factor and liquiritigenin,
isoliquiritigenin. The variance contribution rate of two common factors was 84.28%, which reflected licorice quality overall. And
cluster analysis showed that the quality of 3-year-old licorice (Glycyrrhizae Radix) cultivated in Hangjinqi of Inner Mongolia was the

best, followed by that cultivated in Hexi and Longxi of Gansu Province. The quality of licorice in Longzhong of Gansu Province was
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worse. Conclusion These results showed that it was more suitable to develop licorice planting in Longxi and Hexi area in Gansu

Province. The overall evaluation of multi-index components and chemometrics has reference value for quality control of licorice and

optimization its suitable planting areas.
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Table 1 Origin of 25 investigated samples

ikl e % (B). & (ND J& Fehr o B A
XJ BT HE R 5 5 80.236 174°, 41.198 410° A
JQ1 SR R B 95.678 433°, 40.470 704° Frs 2 4
1Q T SR T B 95.620 367°, 40.624 535° PR
JQ2 TR & B B 98.884 030°, 40.030 234° s 24
JQ3 TSR N X 99.003 244°, 39.546 934° ks 2 4
JQ4 TSN X 99.003 244°, 39.546 934° ks 3 4
ZY1 kBB 99.498 187°, 39.378 225° g 2 4F
zY FRABH X 99.362 802°, 39.203 600° A
WW EB TR 102.969 533°, 37.487 399° A
JY1 MR i 2 104.581 506°, 36.307 880° Frs 3 4
JY R iz B 104.546 724°, 36.306 658° PR
JY2 i 3t 104.605 010°, 36.385 051° ks 3 4E
JY3 i 3 104.530 348°, 36.527 100° ks 3 4E
JY4 i 3t 104.575 115°, 36.432 221° ks 3 4E
JT1 AR SR E 103.970 823°, 37.167 289° g 2 F
JT R E 103.994 970°, 37.214 249° A
HN AT E 105.165 001°, 36.256 653° A
HNY AT E 105.014 373°, 35.516 658° iiges
LX1 B 78 T BRI £ 104.389 640°, 35.080 091° Frs 2 4
LX2 o 74 B R 104.438 464°, 35.083 063° g 2 4F
LX3 o 74 B R 104.539 852°, 35.194 244° g 3 4F
TS FKAKHAE 105.145 650°, 34.909 811° [
QY PRFA 7 £ 107.912 906°, 35.413 272° [
NM1 RE-ZIR) S 108.374 602°, 40.833 463° Frs 3 4
NM2 IR 108.000 762°, 40.420 545° Frs 3 4

PRV (A) -2 (B)o LRMERSEEME: 0~6 min,
20%~30% B; 6~8 min, 30%~42% B; 8~14 min,
42%~50% B; 14~19 min, 50%~60% B; 19~21
min, 60%~80% B; 21 ~25 min, 80% B; 25~27 min,
80%~20% B AR EA 1.0 mL/min. Al K 254,
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GL 1 975.2 pg/mL. LQ 903.8 pg/mL+ LA 550.0 ng/mL.
ILA 510.0 pg/mL. ILQ 480.0 pg/mL. LG 64.0 pg/mL.
ILG 9.4 pg/mL FHEAXT RS, HCE 4 CUkH,
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Table 2 Linearity correlations of seven analytes
e VR r LPEVEE/ (ugml ™) LOD/(ugmL™")  LOQ/(ugrmL™)
GL Y=6541.136 11 X—69.704 33 0.999 9 19.75~1975.20 0.90 2.99
LA ¥Y=9321.961 06 X+162.069 36 0.997 8 5.50~550.00 0.33 1.10
LQ Y=9802.734 88 X+259.415 32 0.990 2 9.04~903.80 0.59 1.98
LG Y=27033.103 64 X+6.803 09 0.999 3 0.64~64.00 0.06 0.20
ILA Y=10721.876 06 X+29.785 31 0.9915 5.10~255.00 0.16 0.52
ILQ Y=15841.339 05 X+179.133 74 0.994 2 4.80~480.00 0.06 0.19
ILG Y=46 656.526 32 X—9.944 75 0.996 4 0.37~9.36 0.04 0.14
®3 TEWNEFFEBEENEEMER =3
Table 3 Intra-day and inter-day precisions, repeatabilities and recoveries of analytes (n = 3)
Ki# B RSD/% EllEs
A J 0,
e 7 7 HHAE RSDP% THH% RSD%
GL 1.02 2.92 3.34 98.22 1.70
LA 1.09 1.11 2.95 98.33 1.45
LQ 0.96 1.43 2.90 98.74 1.98
LG 0.95 1.79 0.68 97.89 1.13
ILA 1.34 1.85 2.66 97.33 0.41
ILQ 1.05 2.15 2.78 98.24 0.98
ILG 1.01 1.77 1.83 98.20 1.22
2.6 HEEENE 254 nm
BUHBZ MR, % “2.27 TUT 5] 4 4k
IR, E €217 TG TR T, E & n q
AR, DU 7 AN AT e 254 e
M. HE =ik 2 RN A 1) HPLC
EIILE 1. 2
27 RS . - e P —
Kl SPSS 18.0 X H E A it AR A 7 3E4T
Rl T FZE K4, Origin 8.5 BAF4 K
h_._.u-ul—
3 HERG5SH : - - SRR =
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BREEH T 7 NMEbR R RIS IE (R 2D,
W (L EHWN SR RHTE GEZEEFE 3 D ﬁfﬁ*‘
RIS KL 7 MEbREC gL RSD 20 7N
0.95%~1.34%- 1.11%~2.92% (£ 3), F£IF@EL
M7 EWEA RiFmiR e, EE%iKEt, 7
ANFEAR 2 B RSD 38/ T 3.50%; A [EI R
IR 7 ANEbs D B REIRCERLE 97.33%~
98.74%, RSD H#J/NTF 2.0%. & B 7 %11 2 PEFI
[FI I R4
3.2 HEREARXE~HEMETFSH

FEAT e H N A R DX S A 7= 1) H BE 2584 i &
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Fig.1 Typical chromatograms of triterpenoid saponins and

flavonoids in roots of G. uralensis
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R4 HETMERINREBMNELER (x£s,n=3)

Table 4 Determination of seven representative compounds in G. uralensis samples from different regions (; +ts,n=3)

JF & BU(mg-g )

G5
GL LA LQ LG ILA ILQ ILG
XJ 21.84£1.77 1429+1.17 10.60£0.92 1.35£0.12 5.2240.40 0.68£0.10 0.22£0.02
JQl 12.71£0.41 0.19£0.02 13.03£0.58 0.1120.00 0.23£0.02 0.90£0.06 0.04£0.00
JQ 29.4310.84 1.68£0.04 18.20£0.44 0.13£0.01 0.63£0.03 2.58£0.16 0.05£0.00
JQ2 17.20£0.95 2.61£0.25 2.72£0.35 0.39£0.03 1.16£0.09 0.02£0.00 0.04£0.00
JQ3 154310.24 4.34+0.32 11.2540.51 0.1140.01 1.62£0.03 0.67£0.04 0.03£0.00
JQ4 23.491£0.60 5.24%£0.11 11.731+0.26 0.28£0.00 2.06£0.04 1.2240.03 0.07£0.00
ZY1 22.72£0.47 2.39£0.15 17.61£0.28 0.27£0.03 0.99£0.03 1.56£0.04 0.04£0.00
7Y 23.65£0.82 5.14£0.26 4.18£0.35 0.08£0.01 2.321£0.10 0.08£0.01 0.02£0.00
AV 35.02+1.27 4.75%0.15 25.14£0.86 0.42£0.02 1.75£0.02 2.66£0.12 0.07£0.00
JY1 46.25+£3.99 6.6710.64 33.27+2.78 0.48£0.03 3.0610.21 3.47£0.33 0.121£0.01
JY 12.32£0.40 2.80£0.12 4.58+£0.28 0.74£0.02 3.12£0.18 0.01£0.00 0.07£0.00
IY2 16.14£0.37 3.96£0.11 10.30£0.16 0.14£0.01 1.6410.01 0.58£0.01 0.03£0.00
JY3 16.88+£1.33 2.01£0.19 13.87+1.21 0.1140.01 1.09£0.08 1.26£0.15 0.091£0.01
JY4 15.49+1.09 1.76 £0.33 5.38+0.74 0.11+0.05 0.96£0.08 0.50£0.08 0.04£0.00
JT1 21.25+1.19 2.22+0.14 7.47£0.48 0.12+0.01 0.8410.04 0.50£0.05 0.02£0.00
JT 16.55£0.09 2.16£0.04 7.06+0.06 0.26+0.00 0.92£0.01 0.38+£0.01 0.04£0.00
HN 40.07£0.73 9.4610.28 21.52£0.66 0.81£0.03 5.56£0.13 3.12+0.10 0.12£0.00
HNY  47.43£10.00 8.63+0.49 33.261+0.68 0.85£0.04 3.91£0.16 4.4910.16 0.1140.00
LX1 20.73£1.46 1.56£0.19 15.66£1.08 0.39£0.03 0.87£0.10 1.61£0.14 0.18£0.01
LX2 28.54£2.79 2.56£0.65 16.78 £3.62 0.18£0.06 1.21£0.23 1.74+0.41 0.09£0.01
LX3 23.91£0.60 4.93+0.16 16.87£0.35 0.66£0.06 1.97£0.06 2.00£0.10 0.13£0.01
TS 50.52+4.21 8.30+0.74 31.42+2.93 1.48£0.08 4.57£0.39 4.87£0.50 0.14£0.02
QY 50.021+0.67 9.38+0.27 7.07+£0.22 7.07£0.10 5.80£0.13 1.90£0.06 0.941£0.01
NMI 45.1911.84 17.16£0.56 18.941£0.56 0.77£0.05 9.2410.34 2.17£0.08 0.1140.00
NM2 49.35+3.36 10.81£0.59 22.33£1.17 1.03£0.08 5.26£0.36 2.96£0.18 0.16£0.01
WA BRI, AR LSRR F b 5 vt —
{770, XHAAT . P B AR 3 A E i A
HEEKIRAG 22 Gy 2 BHRE Sl DRI P 52 0 ~
H ) 3 GERER I REAT AT . SR ERANE ST A
T B, R TR R T DE R E TES S oso ot
MR, VRN PR 2, o
WHTTELE H, 51 ARTEERLQ. QK GL o
AR, B8 LQ. ILQ. GL AI%E 1 AT 0 ’
A BBRAOAR RN, T LQ. ILQ 1 GL ¥ H v 3 oL
GRS, FHE | ARTFEBERIANFRE 02
KPR R BB IR 55 2 AP T ILG A OIS 010 ol 080 08
LG AT, I T Ho b S i e 1
B2 EFHEE

MR AR, IS 2 A7 EERIH
B SR AR R R R AR . 2 S ABT

Fig.2 Factor loading graph
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Table 5 Factor analysis and cluster analysis

s UHh RSB ATTRS HEE BT
QY KMTHE B4 1.60 1 I
NM1 MBS BRIE 3 4F 115 2 I
TS  RAKH#AE ¥4k 1.09 3 I
HNY BpifeTd ¥4k 0.93 4 I
NM2 MR BRIE 3 4F 0.88 5 I
HN pifeTd e 0.70 6 I
Y1 pfdms B3 F 0.67 7 I
XJ WPy WP 0.36 8 I
WW  ORBGIRE B4 0.16 9 II
LX3 PBEFaEME BRI 3E —0.06 10 I
JQ  WRMUNE ¥ —0.22 11 11

LX2 BEFEFHE  Es2 4 -0.23 12 11
JQ4  HRNMIX  FE: 3 4E -0.26 13 I
LX1 BEFEFHE  Es2 4 -0.33 14 11

ZYl KHEEE M2 -0.36 15 I
Y3 pidms B3 E —0.48 16 11
JQU  WHRTUNE kg2 4 -0.73 25 11
ZY  EREHMX B —0.49 17 1
JQ3 WA %24 -0.51 18 1
Y2 pfdms B3 E —0.54 19 111
IY iz ¥k —0.57 20 111
I AlRskE R 2F —0.64 21 111
T alsRE W —0.68 22 1
JQ2 WRAWE K24 —0.72 23 1
Y4 pidms B3 F -0.73 24 111
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Fig. 3 Hierarchical cluster analysis of cultivated or wild G

uralensis roots in different growing regions
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