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 E: BW 2 HET2% (Gancao Ganjiang Decoction, GGD) ] HPLC 84U &IWE & % 43 5E 43 M1 1%, N GGD i
BN IRAUKIE. 55%  SRA HPLC %, iliH: Hubble-Cis F: (250 mmX 4.6 mm, 5Sum); LhZJFE-0.05%M ER K 7 N i 30
A, BEEVEMG FEIE 30 C; ARUAE 0.8 mL/min; REIUBE A 230 nm, XF 15 #t GGD HHATIRGUEREN &, Fes oAt
TR EEM LU RS B HT (cluster analysis, CA). 54T (principal component analysis, PCA) % 15 it GGD
FEREEAT A AT . LLZSE-0.05% BRI BN TR ANAH, BHREVEML; FRE 1.0 mL/min; ARy 35 C; R 230
nm; WAFHEHEL . HED, HER, HER. 6-2EME A0 esllE. $R @77 GGDHPLC HE4EE, H 14
AN, FeGURIEABUE >0.998; XTI S EIA 8 MEFIEVE Ky, A BUAEREE R R, SRR R, R
. HER. HER. 6-ZB. 6-Z2/MM: ST rERIEE N 10 B, 15 HEAEEE R0 2 25, | s H
A, HEE., HHEE. HER. 6- 2B EAE 76.5~1529.1. 25.7~514.1. 10.3~206.6. 229.4~4587.8. 21.8~435.7
ng &MERRBIF (r=0.999 1); FHEWELE 96.0%~102.2%, RSD ¥J<2%; 15 #tt GGD Hirpit &4, HEdE., HEHE.
R . 6-2EIRMY B B 2 B 98 2.27~5.60. 1.12~2.70. 0.29~0.72. 9.13~15.43. 0.16~0.46 mg/g. L3 &7/ HPLC
Feo B K e e T iAE T GGD RIAT Ry, iR e E . W&, E8ML, N GGD FREHHI5 4t
THMFE.
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HPLC fingerprint and multi-component content determination of Gancao
Ganjiang Decoction

SHAO Haiyan, LIU Na, HUANG Wenxin, CAI Wenhao
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Abstract: Objective To establish HPLC fingerprint and the multi-component content determination method of Gancao Ganjiang
Decoction (GGD, HH.-F2£i%), providing a basis for quality evaluation of GGD. Methods HPLC was used with a Hubble-Cis
column (250 mm X 4.6 mm, 5 pum); Acetonitrile-0.05% phosphoric acid solution was used as the mobile phase for gradient elution;
The column temperature was 30 °C; The flow rate was 0.8mL/min; The detection wavelength was 230 nm. The fingerprint spectra of
15 batches of GGD were determined, and a comprehensive analysis and evaluation of the 15 batches of GGD samples were conducted
using a traditional Chinese medicine chromatographic fingerprint similarity evaluation system, cluster analysis (CA), and principal
component analysis (PCA). The content determination of multiple components including liquiritin apioside, liquiritin, liquiritigenin,
glycyrrhizic acid, and 6-shogaol was carried out using acetonitrile-0.05% phosphoric acid solution as the mobile phase with gradient
elution; The flow rate was 1.0 mL/min; The column temperature was 35 ‘C; The detection wavelength 230 nm. Results The
fingerprint spectrum of GGD was established, and a total of 14 common peaks were matched, with a fingerprint similarity greater than
0.998. A total of eight characteristic components were identified by reference standards, including liquiritin apioside, liquiritin,
isoliquiritin apioside, isoliquiritin, liquiritigenin, glycyrrhizic acid, 6-gingerol, and 6-shogaol. When the squared Euclidean distance

was 10, the 15 batches of samples were divided into two categories by clustering analysis. In the content determination, the inlet
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quantity of liquiritin apioside, liquiritin, liquiritigenin, glycyrrhizic acid and 6-shogaol had good linear relationships (» = 0.999 1) in
the range of 76.5—1 529.1, 25.7—514.1, 10.3—206.6, 229.4—4 587.8, 21.8—435.7 ng. The average recovery rate was 96.0%—
102.2%, and RSD <2%. The mass fractions of liquiritin apioside, liquiritin, liquiritigenin, glycyrrhizic acid and 6-shogaol were 2.27—
5.60, 1.12—2.70, 0.29—0.72, 9.13—15.43 and 0.16—0.46 mg/g, respectively. Conclusion The established fingerprint spectrum and

content determination method are suitable for the comprehensive quality evaluation of GGD. This method is easy to operate, accurate,

reliable, and has good repeatability, providing an effective means for the quality control of GGD.

Key word: Gancao Ganjiang Decoction; HPLC; fingerprint spectrum; cluster analysis; principal component analysis; similarity;

quality evaluation; content determination; liquiritin; liquiritin apioside; glycyrrhizic acid; 6-shogaol

H ¥+ 2% (Gancao Ganjiang Decoction ,
GGD) JTHH®., T2 2 Z4Hm, HHERMKM
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W E B HPLC Al 75, SFRisSERET “5%
T -FE DR -0 S -2 7 FROAH ELAE FH I 28 70 R B H 2
T 6-%£M. 6-Z Ml . HEERAAEZ GGD il
e F B 2 — . FERSEER A UPLC Q-
TOF/MS 7 HE B S ARX 2277 GGD KAL)
BEAT ML, SERILE AR 116 MRSy, TE
e, =i e H RSNy, FN S0
T X RERLARKE GGD “ %0 3 -REAR- R 7 25
R T GGD BT IR 2R GEo50 (1) 25 800 o B Al oy
Z -2 B R R R FHIE U BH, 2R 2530
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X E 22 U8 2016 42 R 2 i AR &
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BARRIEE RS R B 2RAR 5 S B A 2 B
R, YIRAZI IR EAER, Hlr 2 A
TPAER AT HARH, o 24 o s 11| AL I i A4 ot =

FAEMNZ Jetzl . AR Herp PR 24 22 2 ST T
(2P E bR S FERIER ) DOhxf b2y Q-
Marker [ SR 52 0 JE 0]« F T2 B AR RN B T 2%
FEAIE R SN, %08 “Q-Marker T Ji I~ [11-121,
R EAE s SR R tE. ARk, i =
TBCHUE RN, Z5G IR SCHRAE 7 A, ARSI R
Fl HPLC ¥E57 GGD HFik i &7 S I Fe s i,
HEBRFIERA B ARRIEM . ATA I 4k 2 B o
HHATEEME, FT GGD ikl & i 245
il A SR B E SRR

1 EE5RH

1.1 {U&§

Waters 2695 Y i RO AH L343, 3€ [ Waters 24
H; AL104 BYH T o087 K7, EiiE Mettler Toledo 4
@1 JP-080S AL 4%, RN vl MG & A PR A
#]; Hubble Cis 1 i4E (250 mmX4.6 mm, 5um),
5 E BRI Je B R A F
1.2 iK%

X R S H R (S 14820, FEDEL
99.1%) FrbE H F 4 (45 18396, T fE 7041 98.4%)
FHER (LS 19061-G24071, JFED 4 99.6%)
HHEZR (5 16605, FiEsr41 99.5%) 8-ZHy (it
518550, FiEHL 98.8%). 10-Z/) (it 18552,
JEE 4 98.2%) 6-Z Ml (k5 17012-G240701,
R 98.2%) YW H _FWFREPHERR R AR RS
HIRA T IS H R (S 111610-202209, 7
EOH95.2%) . HERE (LT 110731-202122,
J RS EL 94.4%) HEIRIR (#5 110723-202316,
ST 98.1%) 6-FHiE (k'S 111833-202007,
JiR 40 99.3% ) ¥4 H H LA i 2 ks e i AR

Bitai 215 (HS 240508). o ibai R (it
5 240802). ArHTAl HEE (fitS 240711, HIWEK
AT RERHERE AR AR R aisK, #s
20241207, W &G GGG R KA PR 2
Ty P MTAEERR, L5 20231203, RETIAFI=) .
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HESRE (LS 20240403) . TR (it
520221231, AP T RRE VB H
FRAF]; 15 #EK GGD Rkl (A i35 v R AR
VAR AIE IR A |1 A7, #5550 0100223A.
0100224A . 0300222A . 0200223A . 0200224A .
0300223A . 0300224A . 0400223A . 0400224A .
0500224A . 0900222A . 0600224A . 0600222A .
0700224A. 0800224A, %5437~ S1~S15,

2 FAEEHR

2.1 IBYENEHR

211 WRE SRR A I FR U B B

HERH., AR HER. RHER. HER, HE
MRk, HERIR. 6-FHiz . 8-£H . 10-Z£MHnf i
G R, REEERRE, N 75% B A R
BT B 43 TN 238.91 26,77 76.9. 291.0. 258.3
213.9. 284.4. 52.0. 360.4. 355.0 pg/mL [FJ 5 — %}
RROR VA CH R T = R i /1,020 7))

FEL 6-FIRHMy T IS &, RERE, I A
e B BT B 2.72 mg/mL fR ) HE VAR
2.1.2 KM H & B GGD FEan, B4,

W2 1.0g, FEERE, BEREFERT, HEMA
80%FlE 20 mL, %%, WEiE, EALE ()
# 250 W, #ii% 40 kHz) 30 min, %, FERRENR
&, M 80% T REAMNEIR RN E, A, 1RIUKE
13 000 r/min 20> 10 min, EiEWIT 0.45 pm THFLIE
JEE, BUEEpEV, RRAAER S T

2.1.3  HERIYER IS & BCH ERRIUAE
mh, WEAH, HXZ90.2¢g, MEEME, &R “2.1.27 i
TR %, RIS R AU TR

214 FEIEIEBRIG & BT 2RI
mh, WEAH, HXZ90.2¢g, MEEME, &R “2.1.27 i
R, RIS T 2R AR

2.1.5 EiEZM iGN Hubble Cig £ (250
mmX4.6mm, 5pm); MNP K 230 nm; AR E
0.8 mL/min; FEif 30 C; #EFEE 10 uL; AN
LE-0.05% R /KIS, BEEEYE L : 0~8 min, 16%
N 8~22 min, 16%~26%Z.JE: 22~37 min,

26%~38%Zfif; 37~55min, 38%~51%Z M ; 55~
65 min, 51%~90% M .

2.1.6 FEEERK B GGD FEM, W4, HXZ 1.0
g, 1%“2.1.27 00 F 7 i s il VA, 1% R€2.1.57
TR G AT AT I E S B R A A 10

ul, FELEHERE 6 R, DL 11 Staikg (HER) A
SR, TR A LA W ARG R R IS TR] L ARG U
IR RSD, Z55 14 AN A IR AR XA B o 1) B AH
ST TH AR ) RSD ¥/ T 5%, Fr &R S0 i1 2ok .
2.1.7 FaEtEilEG B GGD B, BT4H, B4 1.0
g, 1% “2.1.27 WUF I a2 T
#J5 0. 2. 4. 8. 12, 16, 24h, #%IE “2.1.57 T
TEREEARTIE, DL 11 S EisE CHERR) N
SR, T A LA W R ARG R BE IS TE] L AT U
AR RSD, 553 14 N WA SR B I 18] K A
X UG THIAR ) RSD 31/ T- 5%, 75 & Ha SC B i i EER
R 24 h NERGE

2.1.8 EEMRIE B GGD BE&, W4, HL6 4,
21 1.0g, %I “2.1.27 T J7 k] & v
W, TR “2.1.57 Rk s Rt T, LS
ikg CHEER NS, THE I A O RE A
TREGI ], AN THIAR Y RSD, Z55 14 ikl
AR OR B B[] B AH 6 e AR ) RSD 38/ T- 5%, £
GRS ERE R,

2.1.9 $RSUEE ST AR VR B 15 ik
GGD Fffb (S1~S15), %M “2.1.27 Wi R J7 7%
AR A, IR “2.1.57 TR ik SRR E
R EIEE AR R FEAN (R EiER L
BIRE AR LB SR R GEY (2012 4ERRD) #EATALEE, LA
S1 AZHE, BEMEE N 0.15min, KA L
ANFEMEIER BV, Ao IRFR S RE (R) . Hibron
14 MW, Hp 11 S CHER fueteer,

e Ny, PR A&, SO Ak S
TR (S). 15 HEAEN (S1~S15) FIFRL i & H
TR R W 1. 15 fbFES (S1~S15) 5 R
PIABACLEE T 45 8 0.999. 0.999. 0.999.

0.999. 0.998. 0.998. 0.998. 0.998. 0.998. 0.998.
0.999. 0.999. 0.999. 0.999. 0.998, FILAEEI AT
0.998, FEHEHLIX Z AL R 4T o

2.1.10  HHWEMFRIN B2 TR &N I
T, 3% “2.1.57 TR b &R RE 2, 185400
FE AR B TR R R R ) et T LT 2 e
A A R R T U 1) R B BT TR) EEXT, AT 4R A GGD
AU 4, 5. 6. 8. 104 11, 13, 14 5 HIAHEH
O, HEE RS, RHEE. HER.
HHERR. 6-£M. 6-E£/MM. 1, GGD ok
IR 8-EWy. 10-£H . HERIREIEIEW IR,
Rt b B, &, Rt ALF g,
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S02
S01
0 10 20 30 40 50 60 70
t/min
4FEREHER: SSHEH, 6P RERHEY: SR HEH, 10-HER: I-HEEK: 13-6-2M. 14-6-21G0
4-apigenin; 5-liquiritin; 6-liquiritin apioside; 8-isoliquiritigenin; 10-glycyrrhizin; 11-glycyrrhizic acid; 13-6-gingerol; 14-6-shogaol.
1 GGD #J HPLC 354 (S1~S15) FxdBBIELEIE (R)
Fig. 1 HPLC fingerprints of 15 batches (S1—S15) of GGD and reference fingerprint (R)
. |
1 ” S
k 4
J
i
h (—
g N
f
e
d |
c
b A o D S S o
a
0 10 20 30 40 50 60 70
t/min
a-6-%M; b-GGD Kl o HELH; d-HEIKER: e-8-M); F6-Z/MM: g-10-Z£/; h-HER: 5T HEE; -RHEY WE¥E; P

HEF.

a-6-gingerol; b-GGD sample; c-liquiritin; d-glycyrrhetinic acid; e-8-gingerol; f-6-shogaol; g-10-gingerol; h-glycyrrhizic acid; i-isoliquiritin apioside; j-

isoliquiritin; k-liquiritigenin; 1-liquiritin apioside.

2 GGD #EYEIES &Rt EELLR

Fig.2 Comparison between GGD fingerprint and chromatogram of each reference substance

2,111 BB TR MR AR E o b
I LA [RIRE S ) AR ACA Y, HEBRAE S PR 2= AR
(FIEZ oL, Xt 15 ik GGD #F i B K 3R 2543 #r
VEIEAT o3 B AR R H 22 Stk . ] SPSS 26.0 3,
LA 15 #t GGD Ff S e SC S 11 14 AN HAT I iy i T
BUENAR &, PV 7 BRSO, SR 4R
BIBGEAT 2GR, WIATRE . 4R R
Ny B EREREE R 10 B, 15 SRS AT DL 4y
22K, S5. S15. S7. S10. S9. S4. Sl4. S2.

S12. S6. S8. S1. SI11 A& 125, S3. S13 M2
J5, BRAHRPIRE LA 3. &8 15 4t GGD # i
ZAMFIE—E ZE S, FIReS BRI IEAN [F] i [A] At
PAFAEZE A Ko PEARTES 5 AR P b ] DL ] o 5
B T, MRS ER &, DAORIIE ]
R —FasE .

2.1.12  ER5HT (principal component analysis,
PCA) PCA WRRENEIHT, & —FhH WIFE4E
FOR, Tl R A6 EE 1 B A R R i R E 1)
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TR
0 5 10 15 20 25

3 BESTRRE

Fig.3 Cluster analysis tree diagram

fZ B0 18T PCA, 7] LA IR BIFEAR Z (A 2 57
HPPAl R A B SR D), Re g i —20 34K GGD
FE A [ 05 B 1) 22 et AR . K 15 it GGD #
an FR SRS (1) 14 AN W I T R AR Sl AT
AL AL TR S, SRFH SPSS 26.0 B, DURFELE M
BT Z TR AR, T 15 it GGD FEfh iR SUA
W 14 MU IEHET PCA, 4558 WE 1. DURHIE(E >
1 $REURHE, LR 3] 3 MERSFF, FHEE S
BN 8.844. 2.620. 1.444, T ETERE D H N
63.172%- 18.714%. 10.316%, ZFTTZETTHAE N
92.202%, MHTLE HBEUS TR RAT AR, BEOE 27
Faxf REFT R AN RA S B IR AN A
(B 4> HT 3 AMRFIEE A At 2R BEUE, LT 345
THROERERHSME R, #oRIX 3 NERS T i
Fz1 HEERHFERBE

Eigenvalue and variance contribution rate

TR T HHEE T SRR % R ZE TR R %

Table 1

1 8.844 63.172 63.172

2 2.620 18.714 81.887

3 1.444 10316 92.202
8
o 6
S
2
0

0 3 6 9 12 15
H ¥4

4 BHDHER

Fig. 4 Scree plot of principal component analysis

7 AT 14 N IF G FEARRHEEMN R EEE,
S 1A RSP SR ZE R E R, X 34N E
FAr AT UMESy GGD B o & 19 22 S 1 AR B I e
B R VN TR AR o
22 BRSO EENE

TEFE SUEITERT 7 A mt b, AR ) B 2 pr o7l
HF s 2 Q-Marker Hi “ HLEZR” A . 7]
TVE . A 2 Forb 24 e A B AR SRR ), R HY
GGD FF i 7 75 5 1 [FI I S 4 R 2 R H 22
BARREMAE S HEE . R, TR H =
. HER. e-ZEMmit e s&lems, AT
2y R B
221 REXT RS IEE R RO
PEH R, HEE, R, HERE. 6-£mh
XTI IE R, 80% H BV MRS, il & b
HEAF 38.22 pg/mL. HEH 12.85 pg/mL. HEE
5.17 pg/mL. H 5 EREE 114.70 pg/mL. 6-Z 45 10.88
png/mL VR 56 HE VA
222 HHASER I B GGD FE&, B4,
W2 0.6g, FEERE, BEREHEHEF, BEMA
80% HlE 50 mL, #ZE, FREpiE, HAELE (T
% 250 W, #i# 40 kHz) 30 min, ¥4, FEFRGER
&, I 80%HEEAN R R, A, HE, W
FIEW, 1T 0.45 pum TUFLIEME, HXEEIERR, RRAS 4
AR -
2.2.3  PAMERE SRR PIHS A BCEE, A RilEL
BRHE. FZAMO AN, 1% GGD L ZiH| pihi]
M, AR “2.2.27 BUNJTVERIS, o nlm e
B BT BRI
224 HIEFM 35N Hubble Cig 4 (250
mmX4.6mm, 5pm); FEMP K 230 nm; AR E
1.0mL/min; 3 35 °C; #tAF&E 10uL; MMM
LiE-0.05% R KWL, BHEEYEL: 0~8 min, 18%
ZME; 8~45 min, 18%~66%Z.NE; 45~49 min,
66%~80%.JE; 49~55min, 80%ZfiE. AN IR
dn Al GGD i B i P L 5 .
225 ZMERFREL BBUTHEHRESE . HEEH
R, HERE. - LM MG, MERE,
T 80% FF e J3 ol il il 25 e H B 38.22 pug/mL
HHHE 12.85 pg/mL HHE 5.17 pg/mL. H R
114.70 pg/mL. 6-Z=45 1} 10.88 pg/mL ¥R A 5 HELA
. S W EL 2.0 5.0+ 10.0+ 20.0+ 40.0 uL,
N ERGRAH IS, 2] “2.227 TN G &4
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4
A 5
1
3
2 |
B
4
1
|12 3 | 5
C
4
2 |
1! 3
b ;
0 15 30 45 60
t/min

PR E BT, 2-HP BT, 3-HPEE, 4- MR 5-6- %M.
1-liquiritin  apioside; 2-liquiritin; 3-liquiritigenin; 4-ammonium
glycyrrhizinate; 5-6-shogaol.

Es5 RAXE&E (A). GGD ¥ (B). HRTEAMXIR
(O). REEFAMITER (D) # HPLC
Fig. 5 HPLC of mixed reference substances (A), GGD
sample (B), negative control without Zingiberis Rhizoma
(C), negative control without Glycyrrhizae Radix et
Rhizoma (D)

HEAT 30, 20 i E & BTN, DA A g A B

RREARR (XD, WEIARME A ALFR (YD, ZbriE

Mz, BEATENERIE, FEIETRE: iR Y=

1550 876.55 X+48 115.65, r=0.9994; HHH y=

2327 306.95 X+7 151.15, r=0.999 1; HHEXK v=

4558416.02X—4249.78, r=0.9999; H R Y=

434 513.29 X+4 590.42, r=0.999 9; 6-Z W5} Y=

5206 913.79 X—14 557.05, r=1.0000; &5H %,

FrEH R R ALY 76.5~1529.1 ng. HEFHEFE

HAE 25.7~514.1 ng. HHEZRIHELE 10.3~206.6

ng. HEREIFERL 229.4~4 587.8 ng. 6-%/
iy HEREBAE 21.8~435.7 ng SIS B I (12
2.2.6 FEEERE  HUFE—HE (S5) GGD ¥, 1%
MR “2.2.27 TR iEEAE, IR pHRIE W, ES:
HFE 6 0 RS TPOTREH R HEE . R
HEPREL AN 6-22 )@ Mg i AR 1) RSD 43 71N 0.29%.
0.25%- 0.35%- 0.26%- 0.26%.

227 FeEtEilEe  HUE—HE (S5) GGD FEd, %
MR “2.2.27 TR iR, SR HKa R,
FEHIAEE 0. 24 4. 8. 12, 24, 36, 48 h FFENIE,
SEREREH R, BRI, HER. HEREM 6-
ZIHEIE TR RSD 40314 1.51%+1.53%1.95%-
1.52% 1.34%, &5 RR Y GIERAE 48 h W€
PER I

2.2.8 FEEMWK HUE-—HL (S5) GGD ¥, #%
MR 2227 BUF T ERAE, SIS mEw, 17
fil4 6 4, HEFENE, SRTHEH R, HRE,
HHRER . HEERE . 6-Z MM i &4 % RSD 434
N 0.44%. 0.40%-+ 1.57%- 0.59%. 0.82%, Z5H %K
Bz A M R UT

229 JFEENCRIREE ELE A =S S5
") GGD #i 0.3 g, AT 6 1, FEEFRE, 400k
FENON TR T R (BRI 238.9 pg/mL)
4.0 mL. HEFH X BTEREE 107.1 pg/mL) 3.50
mL. HEZRMES RERE 2583 pg/mL) 0.30
mL. HERREIG ORERE 1 911.6 pg/mL)
220 mL. A1 6-ZJ&mMmxt & (FEIRE 217.6
pg/mL) 0.60 mL, %18 “2.2.27 K J5 ik & Atk
AR, HEREIE, TR BRI, 4
PR, HEH, HRER. HERE. 63
S0y P35 R RIS 43 N 102.2% 100.8%
96.0%- 101.0%- 96.4%, RSD 434l 4 0.89%- 0.88%-
1.38%. 1.29%. 0.71%.

2210 FESIUE  HX 1S #t (S1~S15) GGD £,
IR 2227 TR kAR, SR p i, i
FEMSE, HEOTREH R, HEH. HER. B
FRE . 6-ZImIm &, S5 NE 2, SRR, 15
fit GGD FEdh (S1~S15) 1 E o AepiH HE i & o
# 2.27~5.60 mg/g, HHH &S ECN 1.12~2.70
mg/g, HEZRFESECN 029~0.72 mg/g, HHR
JREDHCN 9.13~15.43 mg/g, 6-Z /MM IHR B2 HN
0.16~0.49 mg/g, Z5FEKM =5 T 2FRE.



4268 »

FEH 2025567 £56% B 128 Chinese Traditional and Herbal Drugs 2025 June Vol. 56 No. 12

&2 GGD HmUELR
Table 2 Determination results of GGD samples

iR/ (mgg™")

i R B HEER HER 6K
S1 2.45 1.90 0.30 9.81 0.16
S2 2.33 2.70 0.38 9.13 0.25
S3 2.27 1.30 0.33 10.61 0.20
S4 3.38 1.93 0.70 11.57 0.45
S5 3.55 2.11 0.72 11.62 0.44
S6 3.52 1.85 0.50 12.37 0.40
S7 3.15 1.44 0.62 11.39 0.37
S8 3.79 1.36 0.31 15.15 0.43
S9 343 1.22 0.30 14.00 0.40
S10 3.32 1.17 0.29 13.70 0.38
S11 5.47 1.34 0.39 14.43 0.44
S12 5.25 2.18 0.44 15.43 0.39
S13 2.58 1.14 0.65 13.04 0.41
S14 5.60 1.33 0.59 15.27 0.46
S15 2.62 1.12 0.64 12.96 0.40
3 Wit

3.1 $ERRRRSTHVIEE

GGD 7 H &, T2 254 5, HEmk,
S, UM O B B TEMRE, MR A,
H. 5. 0%, HErhad, TS, HEHMT
¥, fEHSFIERE, AR, o LORIGERRE, Af
BT NS, EEA AT, IR TE, 50, &
SE I 5 FRFRARIE R 25 BRAE FH B . 23T 7
AT ARHEE. HEE. HER R
B, RGN EAEZARRIAS), fragie]
PUAAHEALUS, FUEA ISR HRERAH R =
R F R G EAR . FE. BT
TEE PRI AR E 40 M S5 1 FH 20210, IR A2 A%
B H R IEIR CTERREE, KRR Do
P PR PuiEE. FRIRIRY S 258 A ) 3 2
EVDEVERSY o E R R T E Ry, X
OIFAXEER, FFoly ks, (Edk i iEa e
VEFIRA, AR SZI8E GGD kEf Tt 5 Fh2g %0
DME AT GGD FREMTEbR, NS 57 RO
N H %A A, REMRATREIINER,
A6 GGD 15 E R -
32 &igEREE

¥ GGD 5 H FHEE AT 22 e T S0 i
HAT LRI, ATt 5 24504 (R AE DCPERRE 5L
SR A E g, e ek a)E, g

1~12 53k Eok T H R, 13, 14 56k
W SRR T 22 P2 -
33 BIERMHMMRIK

AW T ARSI BB R iR R
BT R A, XHRBIAHRC G R AR
BRI EAT IR, DL g 5y 5 R R T FHOA
HEL HARAE T AR O . A AAE KRR
R, FIRTE 2w Eis T, 45 RAE 230
nm WKAL, EIGHERERZ, AIRIERE. 5 EE
BUF, W SRS R KRB 230 nme. i)
FHAE RFELLTTTH, SFfaHER T HEL- K, LK. &
15-0.05 % R K I SF B AR AR R, DTRA XS IR L
FURE it R s ) 7 B A 0 2R AR e 1 DA
SINTET I R R LA ', ik T S e AR
B o AEFRGURTE FERE b, B R B Ve
A S A, AR R R € i U 5 A 20
R B RT 2.0, F54 (FRE 254 2020 4F
SR SE 1R 93 B9 BE LR T 1.5 [REEK
34 REEEMH

PRS- BT VEAT B 5, A B Rk
ARG 2 JT R E, A e HRHCEL 80%
BN IRECH T, HEFE R (250 WL 40kHz) 30 min
BRI TR % TV . PRSI R I S
5T PRSI P3RBT 30 GRS AR in#a]
WO~ FREUEF (60%-. 80%-+ 100% FEE K 75%.
). HEEUNTE (10 20, 30, 40 min), R4k
BUAFIE (104 200 50mL). & &g S BUA 7 &
(25 50 mL) X &% B R BUSCR IREIA, 255758,
T 2 AR A VR 2 T

ZE FRTA, ASZIGE i) HPLC $880 &0 & &
e A B EAE, EEML, BRI IRE AL
Bl ZFh 2RISR, 15 #t GGD # a8 E
TERFLEIETE 0.99 2 |, FI GGD £ L2
S, JRE—EUERLE . SRENEESYEE T
ANERHY EE Ry ZJ7E T GGD R4
THPEHT, RES. GGD REFRIRE &= i A8 1) i &
AR RIEHERL AR .
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