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Content Changes of Six Chemical Constituents in Manure-prepared Licorice

Before and After Being Processed and Its Quality Evaluation

WANG Sheng-chao, ZHANG Zhen-ling” , LIU Yan, HAN Ning-ning, LI Ke-ke, HUANG Ya-sen
( Henan University of Chinese Medicine, Zhengzhou 450008, China)

[ Abstract | Objective: To establish an accurate HPLC method for the determination of 6 components
(liquiritin, liquiritigenin, isoliquritigenin, licochalcone A, glycyrrhizic acid and glycyrrhetinic acid) in manure-
prepared licorice. To compare content changes of triterpenes and flavonoids in manure-prepared licorice before and
after being processed and evaluate its quality. Method: The analyses were performed on a Agilent Exlipse C
column (4.6 mm X250 mm, 5 pwm) with mobile phase of acetonitrile-0. 05% phosphoric acid aqueous solution for

“' the detection wavelength was set at 237 nm and the column

gradient elution at a flow rate of 1.0 mL -min
temperature was at 30 “C. Quality of manure-prepared licorice was analyzed by cluster analysis, principal
component analysis and G-test. Result: The contents of these 6 components in 12 batches of manure-prepared
licorice samples were in the ranges of 0.04-0.23, 0.25-0.66, 0.17-0.37, 0.33-3.42, 1.54-15.21, 0.03-

0.95 mg-g ™', respectively; and the average contents of these 6 components in Glycyrrhizae Radix et Rhizoma

were 1.64, 0.32, 0.17, 0.50, 22.46, 0 mg-g ', respectively. Glycyrrhizae Radix et Rhizoma and manure-
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prepared licorice had essential difference, there were some differences among samples prepared by different

methods and 12 batches of commercial samples. Conclusion: The method is simple and reproducible. Quality of

manure-prepared licorice is influenced by preparation process, raw materials and ammoniated environment.

[ Key words |

manure-prepared licorice; principal component analysis; cluster analysis; liquiriting

licochalcone A; glycyrrhizic acid; Glycyrrhizae Radix et Rhizoma
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35 ~45 min,35% ~45% A ;45 ~80 min,45% ~75%
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Fig. 1 HPLC chromatograms of manure-prepared licorice
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Table 1 Regression equations and linear ranges of 6 analytes

% EYEp, ¥ r ML L ng
HEH Y=7.17 x10°X =3.67 x10* 0.999 7 0.025 ~0.50
HEx Y =3.69 x10°X +2.53 x10* 0.999 2 0.032 ~0. 80
SH R Y =3.23 x10°X -3.26 x10* 0.999 6 0.048 ~0.96
HERR Y =5.86 x10°X +1.50 x10* 0.999 3  0.129 ~3.20
HEA/RE A ¥=2.19 x10°X -2.29 x10* 0.999 9  0.067 ~1.21
HROR R Y=1.27 x10°X +4.45 x10* 0.999 8 0.067 ~0. 67

2.5 WAL BURA X BAE LK 2. 1 TR
OGRS E 6 WA HER 51
TR CH R CH R A R E AR H R R R 1 1R Y
RSD 4% %k 2.3% ,2.3% ,2.3% ,2.3% ,2.3% ,
2.2% ,F ARG = R AT

2.6 HAEVEE KSR PR IR LN B 2 (86
FES6 0y, By 1.0 g, B8 2.2 I5 R )y 2 il 45 kit
VW, 2.1 TR (A3 2P0, A5 R R
R HRER CHERR . CH R AR A FH 5K R
B 43 B4 WA 0. 118 3,0. 445 ,0.42,10.245,3.09,
0.855 mg-g ', RSD 3 % K 0.9% ,3.1% ,4.5% ,
2.7% ,4.5% ,3.7% ,FWZ 7% E R RS,

R2 FRE#fRFERTOFHEAIHEE(n=3)

2.7 RoEtERE BRI LK 2.1 TR
RE A0 T 0,2,4,8,12,24 h ifEFE 3BT, 45
PR HER BHER T ER, A RKE A
FIH BV R U i AR A RSD 4y A 4.3% ,0.8%
3.7% ,1.4% 2. 4% ,5. 3% , %% 5 35 W it o Vs VR 7
24 h HEARFE

2.8 kRIS KEERBHER FHEER.
H R AT JRER AR R R 0.55,0.42,9.2,
1.52,1.53 mg, 43 5% T 10 mL &1 K S AR ECH
FAF 0. 67 mg BT 100 mL &, B8 2.3 Wi F 7 ik
il 8 X8 B A U o R B PRI R A R A A i
AN B RE L (S4)6 7, BE 4 0.2 g, 43 Bl A £ %)
PR A AW 1 mL, e 2.1 J00 R 6838 45 0 I 5 o 4%
PR HREE RHERE HER. I HARKE A
HH B R 4 S 35 0 R e 4y o 99.75%
100.97% ,99.01% , 101. 63% , 100. 75% , 97.92% ,
RSD KWK K 2.2% ,4.0% ,2.4% ,4.2% , 4.2% ,
4.3% , R I R AT EE

2.9 FESIE BT B 12 HE R ERE L2 L H
FRES, AW AR A RN B 45 2 b, IR 2.2 T
T 7 A R S R, K 2. 1 TR A AR
W2, iz G KK vE T 12 HE Tl B A B AR 5 A
K B HEAT oA VIR S A, AR, WLER3 .

Table 2 Contents of 6 constituents in different batches of samples(n =3) mg-g
B %5 ERNCH w5 SRR RN F 72 R R A R R R

R UNGE S1 - 0.35 0.25 6. 46 1.02 0.83
S2 - 0.25 0.22 5.46 0.95 0.78
S3 - 0.29 0.23 5.77 0.99 0.71
S4 0.04 0.34 0.23 5.34 0.93 0.95
S5 0.04 0. 46 0.18 2.03 0.50 0.09
S6 0.23" 0.47 0.29 15.21 3.42Y 0. 66
S7 0.12 0.63 0.37" 11. 60 2.60 0.58
S8 0.05 0.38 0.17 2.70 0.33 0.05
S9 0.07 0. 66 0.22 1.77 1.02 0.03
S10 - 0.42 0.19 2.58 0.37 0.07
SI1 0.04 0.51 0.20 2.00 0.54 0.05
S12 0.04 0. 65 0.22 1.54 0.79 0.03

Afl A E A H1 0.22 4.80 0. 84 19. 19 0.35 0.22
H2 0.23 4.91 0. 86 19. 64 0. 44 0.24

EEIPNGE: N1 0.45 0. 82 0. 30 8.41 0.19 -
N2 0.33 0.62 0.23 6.37 0.10 -

H Gl 1. 64 0.32 0.17 22.51 0. 49 -
G2 1.65 0.31 0.16 22.41 0. 50 -

WV RoR R,
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Table 3 Content changes of 6 constituents in different samples
HHEH HEz SHER JERTA H A KER A [N
FE A TEE ek P AR CPHIE Ak T ik FHE Bk PHE kR
/mg-g”" /% /mg-g ! /% /mg-g”" /% /mg-g”" /% /mgeg”' /%  /mg-g”! /%
NG 0.03 -98.2 0.45 40.6 0.20 17.7 5.21 -76.8 0.84 68.0 0.40 -
EEIDNGEN- ) 0.22 -86.6 4.86 1418.8 0. 85 400.0 19. 41 -13.6 0.40 -20.0 0.23 -
H i AP # B 0.39 -76.2 0.72 125.0 0.26 52.9 7.39 -67.1 0.14 -72.0 - -
o 1.64 - 0.32 - 0.17 - 22.46 - 0.50 - - -

e A B AR BAE R AR B g 6
b oy R S B S R S AT A TR
AR WL 3,
2.10 R34 M 12 HE AR A2 HIEH
FORERD, FHCP AR S A FT B 2% 2 it rh 6 B
(5 RO W I GR35 HEBR 53 R, R ] SPSS
19. 0 B AFAR i A 4b BEOF AT R M RITULE
M, LA 5% BB VR A D R i 8 R B 5 O 1k
T ARG R, WA 2,

FAFERR 22 5% s HI3 ~ H14 & 403k A il 9 FE i 2R O
— 22 fH AR AL R N — S R AR S H
FAFTEAR M 22 5], NI H & T2 25 A
FRILE S 535

2,110 Epra b AH G R gk Ik SR, R
i1 SPSS 19. 0 1 AF 47 K Ar v AL Ak 21, X 12 4t T
NG e T = 7 W e o e 7 2 o
KMO FlI Bartlett £ 3 45 R AT & 32 B or 0 B 285K o ik
— A Ab B A5 R A B R O 2R RO [ R T 22 Ak

G s a0 s fi K4S, EAM AR T A R
LT S ——
VBE 43 0 BT R R /N I O 1), L3R 6.,
N2 16
S8
%010 x4 TEAREDHBEIHIEXRBER
Sél 11 Table 4 Correlation matrix of 6 constituents in commercial
§§2 1§ manure-prepared licorice
SI‘EE::]__ B 1 i
S4 4 i/ e T % =
gg g % Wt HER . JERN KEA K
H1 13_‘
H2 14 HEr 1.000
B2 HEAPHE. BHAPEERMHBENRESN HEx 0.689  1.000
Fig. 2 Hierarchical cluster analysis of different samples R 0.801 —0.377 1.000
SEACS B PERE B 20 W18 bR AR RSy TR 0009 m0.08 0080 000
N N e Y AT R [l . . -0. . .
Hp2 K BRI AR B CH Ak g A TR 067202850735 02401000
H R R -0.277 -0.578 0.163  0.628 0.303 1.000

BRI O — 28, ) — ORI sk A B A
TRE S o MBI BIEE BN 15 1,400 4 KK, Gl ~ G2
R Bl — 2 ;ST ~ 86,88 ~ S12, N1 ~ N2 Hl k
T 43 T B N e R I A N P R R A RO —
J5 HI3 ~ H14 B 503k [ il i b B8R i 3R O — 2%
ST B il 3R Sy — 2o U B T I A N o B R
RE T N8 B o 3e3n, Arh 5 H R AAfEA
FE 2250 o 24 R0 50 BB N B 5 B, G ~ G2
FE IR — 2 Ul W H B A N P BT S AR AR A
B3 N1 ~ N2 5k il 45 4 5 Fl S5,89 ~ S12 43 T
e NP B RO — 2 U B AR SO A N 1 2 AR B
BRI N AT — o 1R L5 ST~ S4 R S6 3 4y
miE AN s Ry — 25, RO A b R
- 14 -

x5 TEAPEBBHOIAE

Table 5 Total variance explained of commercial manure-prepared

licorice
B IR SRR ] PR T A A
W st 72/ BRIT2/% & 77E/% BRITE/ %
1 2.888 48.139 48.139 2.888 48.139 48.139
2 1.930 32.167 80.306 1.930 32.167 80. 306
3 0.719 11.984 92.290
4 0.313 5.212 97.501
5 0.135 2.257 99.758
6 0.015 0.242 100.000

HIF SPSS 19. 0 44X b3k F al o3 #far (247
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Table 6 Principal component load matrix® of commercial manure-

prepared licorice

F 5y
%
1 2
H R 0.954 -0.004
SH R -0.879 -0.185
H R AR A 0.752 0.535
HRR 0.734 -0.379
H 2k R -0.316 0.915
H e 0.008 0.794

RT RHFTEAFENERSFS

Table 7 PCA score of commercial manure-prepared licorice

B 5T R 3O AKX S R A AR 23 BE AT AL 1
(F=F, x48.139% +F,, x32.167% )/80.306% ,1%

GRS PR T . DIRRREEE 1,2 A 2 #3 o
LRSI = 4R RS E L, WA 3,

M1 S A, A 2 AP #9 BB T 25 TRk R A
] 80.306% ( >80% ) , MIMRHFAEAR (G i) ¥ >1, 7]
(SR NG G S A o g PN S
BEORBCGE 1,2 DM B 12, k6
_Ifﬂu 6 A8 H H AP DUH RO H RO L H R R A
AR AXF R 1R IE A5G, Hrh DX H B

Hey FE i Z, Z, Zs Zy Zs Zs F, Fy F
1 S7 -0.91 -0.72 0.71 0.29 0.28 1. 14 2.87 1. 13 2.17
2 S4 -0.91 -1.44 0.28 0.06 0.18 1.01 -0.24 0.91 0.22
3 S1 -0.91 -1.15 0.42 0.13 0.24 0. 82 -0.60 0.93 0.02
4 S2 0.18 -0.79 0.42 0.03 0.14 1. 46 -0.66 0.94 -0.02
5 S3 0.18 0.07 -0.28 -0.74 -0.52 -0.83 -0.62 0.81 -0.04
6 S9 -0.91 0.14 1.27 2.34 -1.29 0. 69 0.61 -1.17 -0.10
7 S6 2.36 1.28 -2.83 1.49 2.73 0.47 -0.91 0.95 -0.16
8 S12 0.45 -0.51 -0.42 -0.58 -0.78 -0.94 0.22 -1.21 -0.35
9 SS 1. 00 1.50 0.28 -0.80 0.28 -0.99 -0.03 -0.84 -0.35
10 S8 -0.91 -0.22 -0.14 -0.61 -0.72 -0.89 -0.09 -0.76 -0.36
11 S11 0.18 0.42 0. 00 -0.75 -0.46 -0.94 -0.02 -0.97 -0.40
12 S10 0.18 1.43 0.28 -0.86 -0.07 -0.99 -0.54 -0.73 -0.62

T Z; FR & o R e AL B

F 1

15 .
1.05 0 g5 4 15 2
F, F

B3 R2#TEAFEIRSIEIEE

Fig. 3 PCA score gravel of commercial manure-prepared licorice
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0. 05 % B [ 7K 75 000 B 28 0 A7 A0 43 T, 35 2k A
XHRE . TP B AR S i TR B R AR, I L
Hhl &7 sk 2 A s MR 55 2 5 B HRIE kS
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35 Ay M A S TE R AR AR B R i T
2 oy A8 A TE BR 5 H R B b e R R Y
255 BN IR 22 BT AR AR R G G T IE T
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BT NP B ) A PR BT AR T A WIRE AL B AR
T EUHER WL RE
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S G TR AR AT S L Al o A e T AUOCRR, K
BN B A AT RE 2 7R R TU I D 5 R TR Y,
YEIRST RATI T LR R K 95 S5 0 1Y
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Pl B PR BytEh f RIS AR H R B A
PO PUAe W S AR T, R 2 H
TR BAYUE DR PR SF AR, A B 2R
S S H R R PR I R AR AR
AHR A B YR PR A A A
X6 MU N H E RIS, 2 BA IR BURTE
S5 5N B AR D RO OGO/ A e R 12 it
TP B AR H Brp 6 Bl i &, H R R
HHER CHREARE A YW R I &R, H AR
FH B AR o AU 7R T i H R A
R B i R A A 2 3 AR A e, T EL A 2
oy AR A SR T AL RE R T H R L H A
R HERMH R ARKE A Y RT3
SRR A DAt & X (SR IR €PN
B A LA R B O

Xt AR A = B A B ATF 5 SCIR BE AT 50 B, 22 Bk
6 P fl o i Z RIAF AR AL AR AR I S &R o H R
AT 22 2ok Jign T R U R K A DA H R R R R R B AR
PR 255 1 5 T L H R A B D H R LAY S A Al
G H R R TE B v 42 18 BRK i B & AT b B4 4
M TR T 4 i o H RO R L A A Ak g H
W2 ol = S AW, K 7 ) o H R 5
FAFRH R Ry A w2 Sy, R R
FAL IR A AR B 2E AL AW, HOREH K S e AT
AR N H R ER 2 S50 S AL T e A O S H R R e H
REARE AT SE A A SO TS ) A H
TEFE A BN B A o e, JHEHE ) BIL S D 8 2 =
My B BT W s A B B DS I 2 5 A ek
Thima %o JE 15 M Rh e 10 5 28 R & 5 8 1k L A A
TN A B e, T SRS

.16 -
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