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ZER A% HA Diamonsil Cis (2) (200 mm X 4.6 mm, 5 um); FisIAHA ZM5-0. 1% R KW, B EEDERL: 0~20 min, 12%~
32%Z.0%; 20~45 min, 32%~70%ZJ5; 45~75 min, 70%~97% . P K 260 nm, A 20 C, AEFRAEE 1 mL/min;
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Optimization of best processing technology of Glycyrrhizae Radix et Rhizoma
Praeparata caum Melle by multi-index QAMS-response surface methodology

DUAN Xiu-jun, LIU Pei, YE Hua, WANG Ke, ZHANG Li-dan, WANG Yi-nan, DONG Zheng-yan, WANG
Peng-fei
School of Chinese Materia Medica, Shanxi University of Chinese Medicine, Jinzhong 030619, China

Abstract: Objective Based on response surface methodology, HPLC was applied to quantitatively determine the optimal processing
technology of Glycyrrhizae Radix et Rhizoma Praeparata cum Melle (GRRPM) from the perspective of multi-index and
comprehensive evaluation. Methods HPLC was used for quantitative analysis, and the content of liquiritin, liquiritigenin,
licochalcone A and glycyrrhetinic acid was used as inspection indexes. Response surface methodology was used to investigate the
effects of the adding amount of honey, steaming and soaking time, frying temperature and frying time on the processing technology of
GRRPM, and to optimize the optimal processing technology of GRRPM. Results The chromatographic column was Diamonsil Cis
(2) (4.6 mm x 200 mm, 5 pm); mobile phase was acetonitrile-0.1% phosphate aqueous solution, gradient eluting: 0—20 min,
12%—32% acetonitrile; 20—45 min, 32%—70% acetonitrile; 45—75 min, 70%—97% acetonitrile, with detection wavelength of 260
nm, column temperature of 20 C, and flow rate of 1 mL/min; Using liquiritin as internal standard, the relative correction factors of
glycyrrhizin, licochalcone A, glycyrrhizinic acid and their relative correction factors were determined and calculated to be 0.56, 0.64
and 1.42, respectively. The optimum processing process of GRRPM was as follows: the amount of honey was 1/4, the soaking time was
15 min, frying pan bottom temperature was 160 ‘C, and frying time was 13 min. Conclusion The results of systematic adaptability
investigation of the experimental content determination method meet the requirements. The best processing scheme of GRRPM
optimized by response surface methodology is feasible and provides scientific basis for formulating quality standards and modern
research of GRRPM.
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HERET ORI EEED TS Glyeyrrhiza
uralensis Fisch.. Yo R HH G. glabra L. 8K H &
G. inflate Bat. FITJRARAIRR 2L, H 82 1 )7y s &
A, RN R EgET gz —, 74 “TF
JUEL” 28R, “BEE” kil (sEi) SLai )
13 E, SHEMTRAE 70 53 Jik Ea8/0m
LI 30 Fho B B v MR SCHR I E I E A
JARHE S H R 2 e (TR ), 18 “ErH
B, OWRCHIEEYs Re ORSFERMFIR T 6H “ &
K57 28 B I A, B S O R Y S,
(FREZGH) 2015 FRRHFIUN A8cA &K — i
Hil Bl HE A SR H W, K TS KRR 1k
. FBXRHEHR, DANRAE. sS85k
M,

2 H AT A R K H A S 2 B S A
B IR, W E R T2 SH RkiE R >, FY
F R SR T B E A IRV H R ) T
BT T BRI, AELIRIRA 1~2 MNMiabs
FGr,  ME DA A TR AR 27 B 23 1) A B2 S R 2
HPEM R T 2S48, Hib 2 Mgk e BEME
H R Z RN AS BAE RIS DL, 9 AR 5256 R FH ey )3
Hi T 7% (response surface methodology, RSM) %5 %2
HEEXN TE&M4, £RE TZSHHFRN, =
M HAE R IsZm, H L8R &3 A 2R
PIH R L HER A EESEAH S HE A fE
HRBH BRI 4 FPR sy, SEI0 25 S U ik /) B 58
[y, 78 (HREZGHL) 2015 SRR H H S E N
0213 I NERIERIE: “EKN, MK HRE NG
BEUKMRE S, AR SRS, E, B
BN, ORI ERE IR, B, s U,
FiriL, Asegs DI & H s h) T2 B, R
FH i 1 g TV -— 0 22 OF 2 Febn Al 5 H R A AR A
Hl T2, il 5 H B B E AR HE AN LA 7T 3 fit

Bl 4
1 {UEEFmR
1.1 {Y4&S

Waters 2695 1= ZOGBRAH AIE{, Waters 2998 16
W2s, Empower il TAER, ZEEIREHHA A ;
ATY224 Jisp 2z —BRF, HARBEAF; AB135-S
+Ti5 2 —HF R, Hit Mettler A #]; GZX-9076
MBE 2 B S E R 5 XT84, IR A TR A
AT WA KQS200V AU A A v gs, Rty
A A

1.2 MR

HEW BRI A R AR, BHilPEdE
2R N e A TR PO S RIRE T SR
B IEYH 5 Glycyrrhiza uralensis Fisch. [F)T15AR
IR ZE 1 BRI

RS HEL (IS 111610-201607) T4 H
EamAmaEmae, R FRER S
171016). HEAHE A (iS5 171109). HE KR
(L5 1709100 W H FilgRREZ4RHEARA A,
3550 HE B R B 43 0 = 98%

OB, mitai, fitS 20180301, W HEHE
Oceanpak A Hl; g, 704, #t'5 20170408, 1
B R A R WA 22 FE R AR KO EERG G 4l
#Ks 95% LI, rfral, fit's 20170309, MWHEK
AR WAL A A R A H]

2 FAEEHER
21 EXHERNHE

TR (R EZG ) 2015 FARERIEEN 0213
TrAT o WUAEHR O, RN, el iR
ERPKFERE G, AR S TS, iE, &
YOHIZE RN, FSCKIS B RE R, B, T8,
15 B & H FRE
22 BIEHFE—MNZIFEENEFEZNEILRES
N IEFrEAE
221 @ik M @A Diamonsil Cis#E (200
mmX4.6 mm, 5 pm), I LME-0.1%BEER K
T, BREEVEML: 0~20 min, 12%~32%Zf; 20~
45 min, 32%~70%ZfiE; 45~75 min, 70%~97%
2 B 260 nm, FEIE 20 C, EAME TS
W EE R (R>1.5), Ak E jE 1.,

A |3
2
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Fig. 1 HPLC chromatogram of mixed reference substances
(A) and sample solution of GRRPM (B)
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222 ATRE SRR AOH A A B BRI R A
H. HER, HEEHH A M HRERRSER, &
FE— 25 mL &I, N 70%L e A2 ZIE, B
FHRA XIS B (&R =R 43 51 0.410.
0.440. 0.450. 0.425 mg/mL); F& %5 TR & 6 HE i
B 2 mL, + 10 mL &+, N 70% LB ER S
Z % , BASIRA 5o HEL VA T OBk B2 0 31 0.082.
0.088. 0.090. 0.085 mg/mL).

223 HEKEIERINH S R RRECE KOH R A
AR GE=%54) £0.2g, B 250 mL HEHEE
o, FEEIMN 70% B 100 mL, 25 28 FE-FK 58 i 5
R AL (ThEE 250 W, A% 40 kHz) 30 min, i
A BT, ERERE, H 70%EER 2 KR
&2, B, e, ORI, RIS R AT
224 LUERRFLE  FEEREUR GBS IE R
0.2. 0.4, 0.8. 1.2. 1.6, 20 mL &&T 1 12 mL
B, M70% OB RBZIE, B TR E
YRS 10 pl, % “2.2.17 TR (ak Sk kit
B, dSRIEMAE. KREmR () 5&58
BB S (XD AT AR, 15 EIET7RE
R FRE G REAMETEHE 55 8 HHH Y=619 061
X—1451.8, r=0.999 9, 0.082~0.820 pg; HEZE
Y=933 484 X—10 804, r=0.999 8, 0.088~0.880
ng: HEAHE A Y=862 605 X—4 4648, r=
0.999 8, 0.090~0.900 pg; HFIXER Y=134 647
X+82388, r=0.9999, 0.085~0.850 pg.

2.2.5 FEEERI L “2.2.27 WURNEA R SE
W10 pL, F% “2.2.17 TR A AR, Sl
FE 6 IR, dsRIEMAUE, Hit5H RSD, HARH IR
R RSD fH 4 0.65%, H B F IE A2 RSD {4 0.93%,
HEAEHE A &M RSD 154 0.96%, HH KR
UETHIAN RSD {EA 0.92%, i BHIZ AN A8 K 2 5 K47
2.2.6 FaEMERE T 1. 2. 4. 8. 16, 24 h FE
W ER % “2.3.37 TN IbHIERE 250 C 153 2 A RE & )
ZBER AW 10 pL, 4% “2.2.17 TR i 4%
BERESY AT, 0 SRIETAUE, 715 RSD 1, 381 H %
UG RSD 14N 1.82%, HE RIEHA RSD 14
N 2.55%, HEAEFE] A R RSD H A 2.72%,
HH R ERUE AR RSD {H4 2.05%, 1 AR 5 AR
1E 24 h WEARLFHIFE .

227 EHEMHRE WK HEHRAK (“2337 OUF,
IOHIRE 250 CARBIIFEND 6 4y, B2 0.2 g,
FEERE, 1% “2.2.37 BT J7 i & 45 At iV,

2 “2.2.17 TUN GG FFERE, dsRIGmAME, of
HR RS RSD A, HHEHHN 1.31%, HEEN
1.56%, HEAEH A N 1.84%, HE KRN 1.31%,
ULIHZ T B M R AT
2.2.8 IFEEISERRTE  ARELCIE & A O B
M5 HER R (“2.337 BUF, MHIRE 250 C15
FIFERD o1, B2 0.1 g, REERRE, 2 0li%
FEMEA RN 050 1.05 1.5 A H BT (43500
NHEEXF RSB 1,20 2.4, 3.7 mL). HER (5
AN H R RS EHE 1.1, 2.37 3.4mL). HE
B A AN H B H R A X RE SRR 1.1,
2.2, 33 mbL) AIHEIRER (or Al i H B IR R
GERI 1.2 2,40 3.5 mL) XIS, $#% “2.2.37 I
FAER AR, % “2.2.17 TR Ak
BERE, TCRUETHAVE, THE R RSD 1, H
FAFFHEIE A 100.91%, RSD A4 1.31%, H#
ZF A 100.15%, RSD A 1.45%, HEHA
HEA A PN 100.72%, RSD N 2.18%, H
FRER T4 BN 100.28%, RSD A 2.23%, it
W7k B R .
2.2.9 HMXNIERT (o THE 43 AR SRR
SR SVAW 5. 104 15 L, % “2.2.17 N it
FAFERE. UHEE RN, %A fi=
ACnfAnCx (Ax NWARPIETRIAR, C NNFRY) T &
WRE, A NEAWH Y m FIETRR, C, AL S
m BRERED, ShlitEHER, HEAHR A
N ERIRIH EEFH frnr BN f i
[ At [ msnss R LR 1o
2210 FERIIGE  REEPRELR R & RSM R ES 1)
FE, $2HR “2.2.37 WUR 7l & gl m v, it
FENSE o BROYFE SO PAT 45 2 HEE I E 2 K,
THERE S R & B U P & &
2211 ZZEVHIMER KA 2466 — I ZPFE-RSM
HATZERE VR, KR L2 EE AT E Aot 7t Je
AT SN IRES B, K610 (2) =H#HE
Fz1 EXHEES3IMIBRES I EHEER fun
Table 1 fux of liquiritin in three kinds of index component
of GRRPM

HEEARFUL  fuwwuws  fusemmaness f s
5 0.53 0.61 1.35
10 0.57 0.64 1.43
15 0.59 0.66 1.47
iE 0.56 0.64 1.42
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F13r X 25%+ HEHES X25%+ HEEHA A
1353 X 25%+ H IR 73 X 25%. $8inf3 0 =1%
Fabr & R AZIE AR T E2H B B o ARSI B R
FA RSM M LLEE IR IS o E, SR
PR H & g RO T AT

IR fon PRSP H R, HEE,
HEEHE A, HEARS AR, UHEST N,
THEAXWF,

FEG TS B =/ X An X Cid A X 100/ W
S NS HRIEE T, An FHADLLS m VTR, A
HNFRPIETIRL, G ORFRIIIREE, W ke G AR
23 EXHEXWEZRNSEEZESRE
231 MEERNELR HHZGME V1. 13, 14,
1/5. 1/6. 1/7 WG, &K, SImAZ
10 g HE RS, RIAE 20 min, BIOH|A

Z4 200 CIP 10 min, B, M 0, $#42.2.37
TR 7 & i Vs, 3% “2.2.17 DU (it o%
PERERE, THEFER T 4 RSB &, HHT4E
W, SRR 2. MEMEZNFK, ZSE61F0
HEETHES, MnEEEE 14 B AT E
TPLR, SLIRYIEMERERN 1/4.

2.3.2 RVRNERTT BUEHE RS 4, B 10 g,
FIN VA BRE TR MRE, /0 iR 5. 10,
15, 20, 25 min, FFEHIZFZEHNLL 200 CLBH 10
min, HBUH, M, R, % “2.2.37 TR ik
BRI, % “2.2.17 TR ARk &k RE,
THEFER T 4 Pl S E &, HHITSERD, 4
FIE 3. FEERBIIE S 380, 5H ML
AVEEAE AT 2%, B T SEIS A K H AR
FHELARR,  SCEREFRIE I 18] 9 20 min.

*2 AEMEETHEERINSEREZETS

Table 2 Content and comprehensive score of index components under different honey addition

. . B el £ g o
U by e e

1/1 0.2014 9.78 0.85 0.93 14.23 0.888 5

173 0.200 1 9.08 1.13 0.87 14.06 0.9272

1/4 0.202 7 9.12 1.05 1.11 14.67 0.960 3

1/5 0.199 1 9.66 1.01 1.09 14.84 0.968 0

1/6 0.200 5 9.28 1.07 1.12 14.37 0.968 3

1/7 0.200 3 9.32 1.08 1.1 14.59 0.968 5

®3 AERBAGENE TERRS NS B RESITS

Table 3 Content and comprehensive score of index components under different soaking and steaming time

NV v FE 5 R 5 B /mg o
S0V B[R] /min FREE R /g P prem, P ——— FrT— ZEEP Ay
5 0.200 7 8.87 1.02 1.05 14.13 0.954 0
10 0.201 0 8.87 1.02 1.05 14.13 0.953 9
15 0.201 4 8.97 0.97 1.07 14.04 0.954 0
20 0.200 6 8.97 1.14 0.92 14.01 0.954 0
25 0.203 3 8.99 1.17 0.87 14.15 0.954 0

233

ISR BUFHER 54, & 10g, &

IHMEE TSR, SERAIE IR 150 T

I 1/4 R KRR, 2 iR IE 20 min,
BIOHIZREEN AL 500 1004 1504 200, 250 Ckb
BAMBRMAE G, BOE, BT, B, #% “2.237
TUR 7 & A i s, 3% “2.2.17 TR (il 2%
PRERE, THERES T 4 Pl & B &, HFTSE
oy, SRNE 4. BEEDHIREREM, K67
AR FFHES, MIOHIEER 150 CRE, ZRE7F

234 KbfITE BUSFHE R S 6y, B 10g, &
hn /4 BRI KMRER, 4 nliR i RE 20 min,
BISHI BN AL 150 CToRlkbH 2.5, 5.0. 7.5,
10.0. 12.5 min, HUH, HEF, J&EE, 4% “2.2.37 I
THER SRR TIE, 12 “2.2.17 BUN BG4
HERE, THEREM T 4 M EA R, JFEHTLRE T

A

7. BRI 5. BEESHIN RN, Z8avrD
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Table 4 Content and comprehensive score of index components under different frying temperatures
P& H E/mg
Wil C FrkeRe — — — LA
HEH HER HEEHE A HE R
50 0.200 9 9.34 1.08 1.09 14.09 0.9549
100 0.200 4 9.56 1.05 1.05 14.12 0.9657
150 0.2010 9.63 1.11 1.14 13.98 09775
200 0.2009 9.66 1.11 1.18 13.28 0.9832
250 0.199 4 9.74 1.15 1.13 13.21 0.984 4
LB ETHE%, AP RAR] 7.5 min B, £8 TAEEAGRE Y=94.1442.40 A+1.93 B+0.55 C+

HVEHEE TP, SR I Y 7.5 min.
2.4 RSM L&

241 SEWRWIFSER SLKCRA RSMIOMLILE #E
KHFEMBRETLZSH, RIERRRELRLER, L
565 3 % o 5 A H B R 5 LU R I R I &
(A, Bl (B). WHIRE (C) E LR
%, 7T 3 A& 3 /K°F Box-Behnken 361511, LA
HREE, HREER, HEEHE A BERERNGE
WorE (Y, RUEREIN 025) NHELER,
B H B T2 KPR M seih 45 5 W
* 6.

242 JZES5HT N Design-Expert V8.0.6 A
PR 6 BT Z aAA KR EERLR, 4R
W 7. & AL B. C 5440 Y 2K 2 k%

0.68 AB—1.82 AC+3.15 BC—1.02 A2—2.22 B>—
431 C?, r=0.977 0, Ut BIZBIY S SLAG SEBR I LU
AR, LEIRER/D. HE A, B. BC. B2, C?
(P<0.01) 3¢ H AR HI 27 AP 43 B 2 P 850N 48
2%, FEAC (P<0.05) X5 HEMH T 288
PES3 1) H D 25508 2 3

2.4.3 WM T B 3D B, W08 i
RHBE A E PR G S R RE R, AR R
RIS R bE, iAW H A EAE R . 54k, A
3D EIRIBE ] LA —ANWI0 A, Bl AR 3
RIZIsE N, HEiGW 2 nwEas. FHSERLnE
AR AT S W H A8 TN 5 55 o S5 v R IR TR e B
H AT HL KON (R BER 5 K/, R R 328 HLAE F Sk 3 U 4
RN, MR NEATE

%5 TEBHIEIE FHERRA A BREEITH

Table 5 Content and comprehensive score of index components under different frying time

A1 ) min Pk g i b s 7 me LR V)
HEH HER HEAEH A HERIR
2.5 0.201 3 9.56 0.87 1.15 14.06 0.928 3
5.0 0.2012 9.43 1.11 1.01 14.58 0.947 5
7.5 0.199 6 9.67 1.09 1.09 14.35 0.965 8
10.0 0.199 5 8.99 1.18 1.12 14.01 0978 5
12.5 0.199 5 9.56 1.12 1.12 14.64 0.9790
6 MR EHEASCIRLE
Table 6 Experimental results of RSM
5 A/MfE B/min  C/C Y |F5% A/ME Bmin C/C Y |FS5 AME Bmin  C/TC Y
1 1/4(+1) 15(+1) 160(0) 9450 7 1/6(0) 15(+1) 80(=1) 86.31| 13 1/8(=1) 15(+1) 160 (0) 90.36
2 1/6(0) 15(+1) 240(+1) 9360 8 1/6(0) 10(0) 160(0) 94.41| 14 1/8(-1) 10(0) 240(+1) 87.84
3 1/6(00 10(0) 160(0) 94321 9 1/4(+1) 10(0) 80(-1) 93.42| 15 1/6(0) 10(0) 160(0) 93.69
4 1/4(+1) 10(0) 240(+1) 9099| 10 1/8(-1) 10(0) 80(-1) 8298| 16 1/4(+1) 5(=1) 160(0) 90.09
5 1/8(-1) 5(-1) 160(0) 88.65| 11 1/6(0) 5(-1) 80 (1) 8793 17 1/6(0) 10(0) 160(0) 93.15
6 1/6(0) 5(=1) 240(+1) 82.62| 12 1/6(0) 10(0) 160(0) 95.13
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Table 7 Variance analysis of RSM regression model
TEKRIE CFGM BmE ¥y FE P | TEKRIE CFPGM AmE 5 FE P
it 244.63 9 27.18 1637  0.000 7 c? 78.17 1 78.17  47.07  0.000 2
A 45.94 1 4594  27.66 0.0012 | Fk#E 11.63 7 1.66
B 29.95 1 29.95  18.04 0.0038 | RAULI 9.36 3 312 550  0.0665
AC 13.29 1 13.29 8.00 0.0255 a7 227 4 0.57
BC 39.69 1 39.69 2390 0.0018 eyl 256.25 16
B? 20.68 1 20.68 1245  0.009 6

P<<0.05 R EFEE

P <0.05, indicating significant difference

H B 2 AT dlRt ) (B) SibHEE (O,
INEREE (A S50HIEE (O 22 RN & H
RS a R Sl AN E A S il e p - AL Ly N s
] (B) SEbHIRE (C) nh R i i = 4 KB ey .

T I A o A 2R AL SR A R 2 AT 5 T 215 B
FERCH B S v s 54 10 3.7, KBRS (A
13.26 min, SHIEE 160.97 C, T H i)
ZRETEIr N 96.42,

SEA R RS ASLPRAE =8, ERHER

o i

.

AT 6

>~ 88

TE%AERT N 100 kg 2B HEIINGE 25 kg, 1liE
15 min, ¥HEE 160 °C, #H#] 13 min, W AEH]
JHIER

244 WAFSRES  XZ T RT3 IREGIE SR,

TnEE 14, HIEE 13 min, KHIERIEIRE N
160 C, WK 8. K HE T ZRMIFL R PGS
1341709 95.33, 5HATNAE (96.42) AHix, H RSD
N 0.99%, 2% B EENT IR T 2R B R (R 1,
PRI T Z A, Xsebrdr= B 58 .

96 |

1
T
{
{

1 ‘ i
82 = <. |

2000 )
c/c 1200 ,7

B2 RbHIETE) S5 HIR R UK N A 5 R HIE 32 B B = £ ] A R i T (]

Fig. 2 Contour diagram and response surface diagram of interaction between frying time and frying temperature, honey
addition multiple and frying temperature
R8 IWMIFKIAER
Table 8 Verification of test results

g IR S5 il B[] /min SR BE/°C LAV SERIGEETES RSD/%
1 1/4 13 160 95.47 95.33 0.99
2 1/4 13 160 94.32
3 1/4 13 160 96.19
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3 W54
3.1 NS E RIS FRATIESE

ASLE KA HPLC ¥, DLHERH., HER, |
FEHE AL HREIRER 4 R E RN Fa bR ik
ERH RS T2 SEI0IEE N 4 Fhsin hH =
. OHHER, HEEHE A BERZRS, HEX
R IR BT R, T H 2 i 3 B 2 2K
By, SEUSHESEFRRRAME 2 2y, AR SLIGIRIE
(0 ) T 25 REARAIE H B R R 2 3 E

5 (hEZ ) 2015 R ECEL WE FRAR Ik
PRI T HE R S H RS HE A b, wlsHER
CHT FX 8 S oA H i) B o H BRERM . sei
M H R A SR bR, (ERETIE KRR AL
I IS 2 Foh S 23 (R R B, Tl 2 I T AL
IR IER B SRR, H BRI T H 5
FYESCERIRIEDS), MEXHENS, HEENEE
S, MHERNSESRERIK, FRRIEEA
20%, 1HH BEER I 70 H BEIRER 1 2 & 0 B R34
I A H B B 0T B A bz e T BLIRER s N b
HERIRFFEEA B ERIE S IR REERENAE
YIEPED), RPRIESZIR VAR, FEm 2 2K 4
FRESCy, B B AR S50 B A I H A 7 VA P RE e B
B R R e 2 ) ) o B ) R S B R 7
U, W RAKHREE ., R, HEEH
il Ay HEIRRIE A S8R ST 4
T ot 1 70 AT o A I R S R AR A i
PR pt—E .

BT (HEZGH) 2015 RS L8R T
BIAETR A, R KA IR 2 5, (R [ 24 1 )2015
SRR SE KA 237 nmlY, S B R R0 5E K
260 nm. SCIGEHEE T 4 Moy FIRTEA R KT
{1 £ B W) 1 1 L, A AR Bt VA R 5 0 R R VAT
SEREIRTE 260 nm P S IR LE . RIS
i, HEEAIRBIELLR 73 5, MOk A K.

3.2 N HERERE

S — I 2 VPR A R ARSI 24 N
P H R R A 3 AR R 1 AR
o —IZVFRRHA 1 /N0 R SR ST 2 AN s
MIEDIE, KT — S 25 R M S 5 BT 0]
i B SEBR A, R T RRACK I oA,
TLAEPERH — 2 ik R e T 22w 4 Fhagimsk
BATMIEE. HEESHERZE. =K. SRmEE
PERCUY, HEr oA e RS 2~5 Fiik

B & B AR EN B, A N AR A AT 2 PR AR
8o ASLIGCR M 2Pk, DO R A
¥, HEESH EMME T2, BEGIE T PR A
RN 2T S M, O H B R — 2 17
AT R E TP IR E S

33 MEH TZHR AR &S00 E R AEE 200

WRIEE R T, LRREMER. OHIRE.
eIy N N N I H R N S 22 3PS 5 S e b U
PRRRFELL, [ IR TIZR ) 5 & o 5
Wi {75700, 2 R L AT % S0 4 SRR FH v 7 i T 20
R R R I A SR i . TR A2 — P 2 A
W27, BB R Z IUEE 5 FEAMY
KRR R TR R 2 M A BARE A, 5 H AL
Wt AL, EOHEZ R B, KR R
DM b S M vp vivk = oy | - A8 ey N 4 1 CTIN 4
FESERT LR A VE S s B S R 2R, R A e 87 gt T 92
AT K H BE T2, mEXMNINER 1/4,
SO ] 13 min, KPHIEEE 160 C. SLELER BN
AR P<0.01, T RMAIAE P>0.05, KK
PERE B R DA AR A A W v, B R
BOREIE,  HE AT B R FH o AR RO 2 A H
AR B ATE, WRIZ AR A K
HERE S T 22 AE .

I A1 ST 5 B S TR N 5 A b B T
MR E (P<0.05), %4555 MR 3 i 4 B
— 3, XA TN T R B S 4 R ) R A
SIS 5 L 1 S 0 B D R R S b s T) b
R 2 (R 22 EAE A LA W, U B B A )i
JETEARSLIG B T AR R 2, (H 0020 AT
IR AR, DGHEER BRI R E. SiER
IR ZIAHI AT, kR ER e, BAL
B S A AH
34 XTMEE

BRI ER, MERALMEN 1/4 1,
B S B AR BIREROIRAS, . T S 56
EINE B WAZMERN 1/3.7, HEIEL 1/4, 5K
WA RE G EX e mEEMEY S, 5
(rREZGHL) 2015 FERRIE (1) & & H 5N EAHY)
Hry SRIGEE R — R PR T R A S E K T
AR
&3k
[1] A EZd [S]. —#&6. 2015.

[2] £ & (HERY R R TR (9], W



hE 2

Chinese Traditional and Herbal Drugs 35 513 25 23] 202041 A

371

(4]

[5]

(8]

(]

JEdEE, 2013, 35(11): 1654-1655.

FhALSL, Bk &R, O fE, . HE MK R
[7]. =z, 2010, 32(7): 1188-1190.

BroouE, D f, IS, 5 WSRTHERALER
HLZWR ] THEERKZE®R, 2012, 3(2):
193-195.

A fE 5 R, A, & IERIREIAIUE H R
HEHEXTZ [J]. HEiZy, 2010, 32(3): 447-450.

kEk, FEA, BEE, % KHELERS R
TERBF st 7). B2 R4k, 2015, 29(3):
99-102.

Ed. P05 M) dba: o E P EE 2 E R A,
2017.

TR, M2 4F5E, & “—NES” EhYR
B EATE AT (7). P E P ZRE, 2006,
31(23): 1925-1928.

& UL, SEE, B, & N IRERRE T

[10]

(1]

[12]

[13]

[14]

L ATER RS SR (] P E SR,
2012, 18(7): 77-80.

HEk, BHF, & B, % HEHRRSWZEE
R R (1], KA E IR, 2006, 29(3):
343-347.

TkSKE, MR, EEM, % HPLC /HrH s H R
RAHEE S & ] BEFKSTE, 2010, 26(8):
673-675.

Mmde, BREE, To04, 25 o RORoAE s vk R
EHEREPHER., HET. REERNSE 1] 1E
rEEZG{E B2 &, 2009, 16(8): 52-54.

MIRER, AP, A 8, % B ERIK-Z K
R 6 MR SR (7], P EER A
k&, 2012, 32(23): 1866-1869.

BrooZw, 5k 0, MRoois, 55w ke n B R
RLFRBAIRIRTE ] &R, 2015, 400):
220-226.



