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Effects of different softening methods on quality of Glycyrrhizae Radix et Rhizoma
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Abstract: Objective A method was established to obtain fingerprint and determination of six components in Glycyrrhizae Radix et
Rhizoma Pieces (GRRP) based on HPLC-PDA, and samples with four kinds of softening methods (showering moistening, steaming,
70 °C decompression steaming, 85 “C decompression steaming) were analyzed. Methods The content of total flavonoids and total
saponins was determined by ultraviolet spectrophotometry with liquiritin and glycyrrhizic acid as reference materials. Simultaneous
determination of six components of liquiritin, ononin, isoliquiritin, glycyrrhizin, echinatin, glycyrrhizic acid was performed based on
HPLC. Changes of the components content in the samples which treated by different softening methods were compared. The similarity
evaluation of samples with different softening methods was carried out by the chromatographic fingerprint similarity evaluation system
of traditional Chinese medicine, and cluster analysis was also carried out. Results The results showed that the content of total
flavonoids and total saponins in untreated samples was the highest, and the content of total flavonoids and total saponins in samples

treated by showering moistening was the lowest. The three treatment methods of atmospheric pressure steaming, steaming
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decompression at 70 ‘C and steaming decompression at 85 “C had little effect on the samples. The content determination showed that

the content of isoliquiritin was decreased significantly after softening treatment. The difference among the different softening

treatment groups was not significant. The samples with different softening methods of the three batches of samples were grouped

together with their raw products. Different softening methods had no significant difference in the composition of the medicinal herbs.

Conclusion The established method can quickly and accurately determine the six components, and in particular, the content of

isoglycyrrhizin should be monitored. Combining production efficiency, production cost and quality evaluation, steaming is the most

feasible in the production process. This study provided theoretical guidance for the large-scale production of softening, which was

conducive to further standardizing the production process of GRRP.

Key words: Glycyrrhiza uralensis Fisch.; softening; multi-component determination; fingerprint; cluster analysis; showering

moistening; steaming; liquiritin; glycyrrhizic acid; total flavonoids; total saponins; ononin; isoliquiritin; glycyrrhizin; echinatin
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B EEIEE . Z2ubE. RAE SR, B
REHEB ALY, HEHEAAHRP. JuiEPL Hit
PRI, CRIFUSISERENE . H B NIG IR H 2
M, BH TR U, R, H A R IR
Hr 2 BEURE H B 2 (R R SR i, A R BRI,

WEAE H B SRR AR, HRAin T
P52 BBk 22 (R B ARU 12, T R IR S, fE
DI 75 AT 2584k . T2 AR S b 25 M) )
HEI, BHTHHEMAM PR, RH
“HoriE, =407 muiEl, AR KA T
R R Ao B 2 B A T R IR S “IEIE
R AN T AR Wi, TSN T iR
AR R, B H R P D T A e A 1)
TR A A bR AR H P 53 N 2800 H AL
HEAT AR 25 0EED S AHOGHIF LR B, IRV K
WS RH R, BB RO AR RSB, HET
SO BT R O), B A R K 2 g
T oK RS, FE 2 A TR AR AT et 2 A
Ko DAL, ASRVERAR 7000 H 5 5T X s e 7 gk
— BT

ChEZG ) 2015 RO HE R HRE, HE
FRI & SR TR, MEEREE . R R HE
o R R R S AR MR P, B
APk Piviss. PUEEZFAEEE, R
AR ST TR HAE N H B SR VA AR AR 252, i
AT E H o IR R
. HHEER. HEEEEE. HERER 6 M-S &
G REUERE R 7%, MRE . F EZ&E. 70 C
3 2530 85 “C IR 72531 4 M7 iR E AL fa B H )

AT ONPEN, O H B AR i = A R
PR, HEm oA E R T iE R R e
1 NES5RHH
1.1 &8

Agilent 1200 = 8GR AH (X, 3£ Agilent 24
Hl; KRIEMKFERE Hypersil ODS2 (250 mm X 4.6 mm,
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2.1.2 WEZAE B HEAME T RS AR
RS, 7K 15 min, HUHESLRIHF T U125 7)1
JEH Q2~4mm), BT 60 CHA T, %,
213 70 CuEZE HHELGMET 70 CH
FHEEF RIS, T AREEERIK, KIEH
HEEMEBE RS (A2E-0.09 MPa), 7% 25
min, B ESZEIHFTUIZ 71018 (2~4 mm),
BT 60 CHFEP T, #&H.
2.14 85 CiEZNE HHELHMET 85 CH
T, FABCEEEK, KGR
EHS (HAE-0.09 MPa), J&JEZ%E 20 min, HX
WESLRHF T IVIER (2~4 mm), BT
60 CHEFFH T, #&H.

3HLHES AR EIMHEIR A EE IR 1,
%i'5 S1~S15 3 #HHEL A A LA 5 FpAS [ b 22 75 1%
FRBNIFEAS, S1~S5 Mlt'5 H1900210 [ H %L, S6~
S10 SAflkS H1900220 MHE, S11~S15 Mitts
H1900230 f{H %,

#z1 HERRER
Table 1 Information of GRRP

FEA G fIt5 Tk
S1 H1900210 AL
S2 H1900210 STE
S3 H1900210 R 75
S4 H1900210 70 CHEZEIE
S5 H1900210 85 CIE7%IH
S6 H1900220 AL
S7 H1900220 STE
S8 H1900220 R 75
S9 H1900220 70 CHEZEIE
S10 H1900220 85 CIE7%IH
Si1 H1900230 AL
S12 H1900230 i
S13 H1900230 R 75
S14 H1900230 70 CUkE 2
S15 H1900230 85 “ClU k7%

22 AEBRUFZENHERRIRMZEENE
22,1 PRESARIEE  RERIH R E,
F VAR, SERE 10mL BT, BREWRER
0.884 mg/mL FIXTRE SR, . FEEARICH R
fRid e, FHWREREME, €52 10 mL ®lH, 30
IR A 0.946 mg/mL {5 IRV, & .

222 PSR A

(1) BEE AR RSB I Lo
A EIH BRE SR R (S1~S15 ZFE 543 3T
A, =50 025 g, n25 mL HEE, FRERR
&, @A 40 min, FRFREHE, MK E
g, WERTEM, RPAR.

(2) SREMMIE: BRI A I T
HERE AR (S1~S15 BRER4TR . 12T,
H=50) 025 g, INE 1% KHFHFEE 25 mL, #K
SEJRE, B 1 h, FIRFRERE, fNETURIIRE
JEuE, WERNEW, RI1R.

223 Rl K

(1) S R M R A IR H B X R
VAR S B VAR 0.5 mL, 2> AN\ HEE 1 mL,
I 10% KOH ¥ 0.5 mL, Ji{&E 5 min J5 ] H
FESEZR 4 10 mL, PR A I8 R ot Rl VT
BRI 0.5 mL, ZHIMAREEZERSE 10
mL /EAZ AR, T 200~700 nm AbEET K
P SERRE, B R S VAR R T A TR
1E 336 nm AbF HRRIK, UL 336 nm 8 5
FRl ) 25

(2) S BE AR A R A R U B R X R
VAT M AR IR 0.2 mL, 70 CKIRIETIEF,
BN 0.2 mL 5% B - UK R ER IS, I 0.8 mL /&=
AR, $BZ4), 55 C/KM 20 min, /KA EHE=R,
VKSR E A2 S mL, 3 DL EE[R)E B A AR
HEWL T 200~700 nm AbREAT &P KA. 4%
F U H FERRT B R A SV RAE 594 nm &b
AR, kR 594 nm WIE B B S .
224 ikEHEE

(1) MR RFELE: KERICH FE . HER
Xo HE A% 204 50+ 100+ 2004 400 pl, % “2.2.3”7
T 77 321 2% AN [) ot B3k P55 (R0 R VL 2 1
B, AT 3364 594 nm ATEWRIEE (4) 1H.
3o DUH B H BRI BT B BN A AR (XD,
PL A E RN (V) iilbrdEdise, 83LEE7T
T 58 Y=6.596 9 X—0.093 4, »=0.997 8 fll Y=
2.036 9 X—0.008 6, r=0.998 0. Z5HE K, KA
i JR BV FEAE 1.768~35.360 pg/mL 5 4 (2R
IFEAE R AR, SR E R T B IR L AE 3.784~75.680
ug/mL 5 4 {2 RIFLHER R,

(2) FEEEHLE: REHRIDH A H R
MBSV 50 L, F “2.2.37 TR J7iH g5 N
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X B R A S TR, H R E T 336 nm ALUE A4
8, X 6 ¥, RSD N 0.51%, HHEET 594 nm
AbE A8, EE 6 K, RSD N 0.37%, FHHZi%
% R AT

(3) EEMEL. FERImS N SI KHE
AR 6, % “2.2.27 TR J7355 5 i 4 LA
W, 4% “2.2.37 TR 7R E S K e B,
g5 R S B3 B2 3 H0h 5.99%, RSD N 1.53%,
HEFFY R ES SN 11.95%, RSD N 2.16%, &
% M R AT

(4) FEtEHLE: K%M mS RN S1 FIHE
MR U, % “2.2.27 WURJ7355 il £ st i
IR, 4% “2.2.37 WU 72808 20 min W52 & 5 R
Joa BAF, 1H5AS RSD 435N 2.33%. 2.07%, #*
R SO VARAE 2 h INFRUE

(5) eI RS R BRI C A5 B 1 2
S8 S1HEHR K 125.0 mg, 6 43, 2> BN S HE
e 100% R R, 1% “2.2.27 TR )75
& AR A, % €2.2.37 TR 5k e
T S B A E, THECPRIIEE R . 4
TR R R B S AR TR 2 BN 97.5%
98.7%, RSD 73 %N 2.68%. 2.11%, FWIFTELE
e Ty IR R AT
225 AFEFACTTEH R R AT R S g
B “2.227 BUR 724 S1~S15 #7 hil il £
R R AR, H% “2.2.37 TR 5 I E S E I A
RETNER, IFTESEAHY (GAEBr=A%
il 5 2 43 B X 50% + S B R B BUX 50%), SEE
GERNER 2. ERERM, RACIR R H R A B
HEBHNS &R, WEHNLEFS 2T E
ffk. 280 70 CIE 25 85 C ik 7%
X 3 M ER T VELE 3 i H AR A R B S
H1900210 ft /X H ¥ 85 “C ik 7% i Ab P J ft . ¢ i
5B BFE ER e, H1900220 fLH B 70 °C ik
JEZE T A0 3 5 S I S S B A R
H1900230 #HbxH B R 287 AL HE 5 10 6 5 R 5 s
B AR
23 AERUFZENHESZR S SENE
2.3.1 BB AN IOEKFIRE Hypersil
ODS2 (250 mmX4.6 mm, 5 pm), Wz ZAE-
0.05% M FR/KIE, FREEYENL: 0~12 min, 20%&
i&: 12~15 min, 20%~24%Z.iE; 15~25 min, 24%
LM 25~32min, 24%~37%ZME; 32~45 min,

x2 TREBRUHFEZEERRER. REHRENH 1=3)
Table 2 Content of total flavonoids and saponins in GRRP
by different softening methods (n = 3)

M5 AL REEY% BREY% EEEN % H4

S1 KT 6.04 11.94 8.990 1
S2 ki 5.49 10.48 7.985 4
S3  WIEZIE 5.19 10.61 7.900 5
S4 70 CHEZENE  5.89 10.12 8.005 3
S5 85 CHEZIE  5.16 11.32 8.240 2
S6 AR 5.62 11.53 8.575 1
S7 ke 4.09 10.70 7.395 5
S8 W EZE 4.15 11.16 7.655 4
S9 70 CHEZEE  4.71 11.28 7.995 2
S10 85 CEZNE  4.26 11.13 7.695 3
S11 KL 6.37 11.41 8.890 1
S12 ki 4.69 9.53 7.110 5
S13 W EZE 5.31 11.48 8.395 2
S14 70 CHEZNE  4.57 11.58 8.075 4
S15 85 CEZ&IE  5.35 11.10 8.225 3

37%Z. M 45~48 min, 37%~40%ZJiE; 48~52
min, 40%~55%Zff: 52~68 min, 55%~70%Z
i AEBUREA | mL/min; FEIE 30 C; B K
237 nm; HEFEE 15 pL.

232 RSV RS R RIS R I
B, 0 EERCH] S H B 433.26 pg/mL. TEARAELF
13.23 ug/mL. 5 H HFH 124.25 pg/mL. H & &K 78.705
ug/mL. HHE A FEH 48.0 pg/mL. HEER 1 125.0
pg/mL FRA X IR, BB T 4 CUkFEH,
#H.

233 A RIEBRIE &S REERECH ER K 0.5
g, BHIEHEIVIS, KA 70%EE 50 mL, %
%, PREME, @5 ()% 250 W, E 40 kHz)
30 min, A, fERKRIRE, M, WEEIER

I
2.3.4 JjiksEEER

(1) MR RFEEL: K E BB S VA0S =
PR il — ZR B AS [R) ot 229k BBE AT A 0T R VT, 3%
“2.3.17 TN G S AEERE 15 pL WE, BN SR
FEBERE 2 81, iU, DA SEIRE AL AR
(X), WEHBUAMALER (), THEbRUER 2 BT
o SR HNHHEH Y=1 180.1 X+124.1, r=
0.999 8, 43.33~433.3 ug/mL; THIfEH Y=1750.6
X+11.8, =0.999 1, 1.323~13.23 pg/mL; 7 H %
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1 Y=718.0 X+9.5, r=0.999 7, 12.43~124.3
pug/mL; HEZ Y=2 313.0 X+17.4, r=0.999 9,
7.871~78.71 pg/mL; HlHE A HE y=1253.5 X+
4.0, r=0.999 8, 4.800~48.0 pg/mL; HH]K r=
3312 X+52.3, r=0.9999, 112.5~1 125.0 ug/mL.

(2) WEHEHELE: FHERNmS N S2 BIHE
AR 1A, 4% “2.3.37 BT 77 158 4 A b Vi,
BB 6 G THEH T AT B H R
R G H A HE R R I ALY RSD {E 4
AN 0.38%- 0.41%- 0.33%- 0.40%- 0.95%- 0.54%,
R 5 R

(3) EEMEL. FKERNmSHN S2 HIHE
WAL 6 4y, ¥ “2.3.37 TR A HIH 4 AR
MVATR, % “2.3.17 TR kSRR, TFEHE
. W FHEE . R I A
H LR o & 53 201 RSD H 2308 0.93%. 1.32%.
1.03%- 2.64%. 1.99%. 2.34%, FMHiZHiEELNE
RAF.

(4) RS KmMMm'T N S2 HIHE
AR Uy, % “2.3.37 TR J79%43 Bl & st i
WL 0T 00 20 4. 8. 120 24 h #EEE, HEH
AR, O, REHET. HEZR. IHEEE
il H EERUETH AL RSD {EH 431N 1.98%. 1.72%-
2.83%. 2.23%. 1.59%. 2.04%, &AL
24 h WARE

(5) fIirERIeE L. KRR IE )9 5
OS2 HIHER K 0.125 g, dL oM, i34, &
W3 ARG RIS T O & =R H R
TR RHEHET. HER. AHEAEN.
BB IR A X IR BVAW 0.5 1.00 1.5 mL, #HI4
BER AR, 3% “2.3.17 TR @& E, e
PR, R R TR R R
HER, fH S, HSERRFE AR RN
99.32%197.21%+97.19%199.23%.98.93%+101.23%,
RSD A 1.12%.2.41%.2.30%-1.09%1.72%-2.44%.
235 HEZRSEENESER HEESPEHE
. TR R HRR R A R,
AHER, HERMSENLE 3. 45REH, HE
FRAE P A RE S R 3 o & B m i s> (5.88% ~
8.82%), HHFFIRZ (2.69%~3.89%), AZilin
THHE (S1. S6. S11) FrE R HEENET
BACAL A . XA R R AR EE Dy S b (B
D R, HESF ST & R®AERMETE, B
RARHATTIEZ B B =S, =
. HER. MHEAEER. HRERERNMZES
BYA RS, fibE, REHEEFNSER
FHRRL (P<0.0D). WG, HIH E A B 2
ik (P<0.0D), FHHEAHEEETEHEERK (P<
0.05). HHERAMIEE, &8 EEHFIL (P<0.05).
AR AL AR BEAH 2 0], TR B & B2 R AN

®3 TRBRAFEHERRT 6 MESTHESENE n=3)
Table 3 Determination of six components in GRRP by different softening methods (n = 3)

95 HEH/% TARTET % % HEZR% RH A FLE % HERR /Y%
S1 3.49 0.08 1.03 0.45 0.31 8.65
S2 3.08 0.06 0.77 0.32 0.21 6.25
S3 2.85 0.06 0.80 0.36 0.20 7.00
S4 3.10 0.07 0.77 0.39 0.25 7.02
S5 2.89 0.06 0.80 0.36 0.23 7.19
S6 332 0.04 0.98 0.40 0.26 7.67
S7 2.69 0.03 0.75 0.36 0.17 5.88
S8 2.69 0.03 0.76 0.35 0.21 6.12
S9 292 0.03 0.75 0.39 0.23 6.24
S10 2.83 0.03 0.77 0.41 0.22 6.29
S11 3.89 0.05 1.03 0.44 0.25 8.82
S12 3.29 0.04 0.81 0.35 0.17 7.00
S13 333 0.04 0.83 0.38 0.20 7.38
S14 3.36 0.04 0.83 0.39 0.21 7.56
S15 3.36 0.04 0.84 0.38 0.21 7.53
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E1 sHLBESXNHERSSELE (X+s,n=3)
Fig. 1 Comparison of components content in GRRP with

five different processing methods (x £ s, n=3)
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Fig. 2 HPLC fingerprints of 15 batches of GRRP samples
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3 e
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PrRifon, B8 7 HE 4 Fiigf TEAFME. Wik
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2-liquiritin ~ 5-ononin  6-isoliquiritin  7-glycyrrhizin =~ 9-echinatin

12-glycyrrhizic acid
E3 EAXERSHPLC B (A) RIBGEILEFER B)
Fig. 3
chromatogram of reference fingerprint of GRRP (B)

HPLC of mixed reference substances (A) and
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sz 3 10 15 20 2
S15 J —
S11
S14
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S10
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S4 —
S5
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4 15 HitAE R R AERTIRE
Fig. 4 Dendrogram of 15 batches of samples
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AR FE S5 B A ik, R S HEE RS 25
RERK, A S HAB LA KRB, AR
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