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) —r 33 4 2 ' i
S AARAAENEHEEIEFIEIRAEITHRER
— | — N iy
5 NMERMER S 1R ENE
PP 7S S
(MHEMET &L BRI, M HE 411100)
WE: BN 23459 RO, FF 2 AR L3 Ry AL LHF Rhi AR ZH Re HE b foH H i 5 MeARE RS 094
T %R RAZKRMEHE R, EiEEA Aglent Cig (250 mm x 4. 6 mm,5 wm), A TAE(A) —0.05% F 8 (B) 4 ik 3 A8t 4746 Bk
B, 0 ~ 18 min #] % % % 237 nm, 18 ~ 50 min % 202 nm, 4232 % 40 °C,7A%k A 1. 0 mL/min, #HAF T4 10 pL; 5 3135 11 #R A% g K
KO EF T RBIN AL ZTNE ER A F LT AX G R0 HPLC HEE#, 2472 T 14 AR 4w 4 R OF 2 &%
35 SCE AR TR R 4 2004A BR) BRAE AT 11 BAE SIS B HE AT A, SR RAAMENE 0.9 X E AT ER LN T
5 A AR RS AL LHF Ry ASLH Rb AL LHF Re HEFFHER 0 B RAF, BXRIERAE 24 h WAE, &R HE 55 E
0.0715~2.8620,0.053 1 ~1.7890,0.081 7 ~1.5130,0.024 9 ~0.3720,0.051 5 ~4.797 0 pg i B W 5 @MEML X & BRI, T
B F 5 H] A 99. 02% ,99. 92% ,96. 98% ,98. 02% ,99. 04% , RSD 4%\ # 0.82% ,1.07% ,1.34% ,0. 46% ,0.56% (n=6);11 FHZ
GRBEPARLYE Ry ARLE R ALZLF Re . HEF A HERS TS A 3.12~3.29,1.78~1.99,1.65~1.82,1.07 ~1.22,
4.55~4.89 mg/g B EAREZH AL G RM HPLC B E A S IR S EMNES>M 7 AR HES, £ BMER, THTAS
G Ry iz =4,
KR S5 G RIGHF RS AR EE L AR LF Rg s AL Rbi AL LI Res HEH H 8 4 F0lg
P E %5 :R284. 1;R286. 0 CHERFRIZED: A X EHS:1006 —4931(2018)15 - 0012 - 05
Study on HPLC Characteristic Fingerprint of Shenlingbaizhu Powder and Simultaneous

Determination of Its Five Indicative Components
Liuv Caijun, Zhu Qin
( Xiangtan Food and Drug Inspection Institute, Xiangtan, Hunan, China 411100)

Abstract: Objective To establish an HPLC fingerprint of Shenlingbaizhu Powder, and determine the content of five indicative compo-
nents for ginsenoside Rgi, ginsenoside Rbi, ginsenoside Re, glycyrrhizin and glycyrrhizic acid. Methods HPLC method was adopted with
the Agilent Cis column(250 mm x4.6 mm,5 wm),the mobile phase was acetonitrile(A) —0.05% formic acid(B) with gradient elution,
the detection wavelength were 237 nm(0 —18 min) and 202 nm(18 =50 min), the column temperature was 40 °C, the flow rate was
1.0 mL/min and the sample size was 10 L. The quality evaluation and content determination of fingerprints of 11 batches of Shen-
lingbaizhu Powder were carried out. Results The HPLC fingerprint of Shenlingbaizhu Powder was established. The common mode of the
fingerprint was set up with 14 common peaks, the fingerprint of 11 batches of samples were analyzed by using "Chinese Medicine Fin-
gerprint Similarity Evaluation System 2004A”, the similar degrees of 11 batches of samples were over 0.9. Under the established chro-
matographic conditions, 5 indicative components of ginsenoside Rgi, ginsenoside Rbi, ginsenoside Re, glycyrrhizin and glycyrrhizic acid
were well separated. The sample solution was stable within 24 h, each component has a good linear relationship separately in the range
of 0.071 5-2.862 0,0.053 1-1.789 0,0.081 7-1.513 0,0.024 9-0.372 0 and 0.051 5-4.797 O g, the average recoveries
were 99.02%,99.92% , 96.98% , 98. 02% ,99. 04% , RSDs were 0.82% ,1.07%,1.34% ,0.46% ,0.56% (n=6). The contents of gin-
senoside Rgi, ginsenoside Rbi, ginsenoside Re, glycyrrhizin and glycyrrhizic acid in 11 batches of Shenlingbaizhu Powder were 3.12 -
3.29,1.78 -1.99,1.65-1.82,1.07 - 1.22 and 4.55-4.89 mg/g. Conclusion The established method for HPLC characteristic fin-
gerprint and content determination of multi index components of Shenlingbaizhu Powder is sensitive and specific, which can be used for
quality control of Shenlingbaizhu Powder.

Key words: Shenlingbaizhu Powder; characteristic fingerprint; HPLC; ginsenoside Rgi; ginsenoside Rbi; ginsenoside Re; glycyrrhizin;

glycyrrhizic acid; content determination

ZEARBMAS HHE RE b2y BaR R BEENE, DAYIR R A STH , R e A
R IP FU GE T M ST AR R AZY Xy R i A AT D E A AGE B E
il T7 R, HA MR E AR T IR R T R R SRR R GE S ML P R 2
JELE RS B AR RN, B = AR W R ES SR A RO, B 2 2R LR
HT 2015 AERC R 2 (—38)), 8 TRFIEAZY LG8 — B BF 5 J0HE AT FLSE A 0
HSRAE B 2y o H AT, 22 FERBON BURARMEIF RN 25 BT 258 AR DAY o Hh 24 BHC AR50 9 415 S0P 36 SORPALE

FE—EE AHBE, KFA, S TS, EEAFRKH BH TAF, (B T154)357485369@ qq. com.,
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P DT it b 245 ) B AR 1 R A D R A Lt S Bl €3
HOR AT 15 B HAL 2 BT 0 % B, B RRIE R 5 S
AR AR 5 I RE A B R A b ARSI R 1 o B 245 1
B AR PR O R — SO DT B4 b BT 24 4
J i, A RS T 24 o e AR R A ) IR S8
AT FE R SRR (83 (HPLC) I 8 7 2% IR K
(R AE AR SO OF R B e NS 21 R A S 2T
Rbi . AZBAT Re HHAF HHER 5 D8RP 10 &
i, BTERW T PS5 R B, i 25 5k
JoT s A il B R 2 AR
1 UFES5RH
1.1 %=

Agilent1260 R 5 %0 AR €35 AL (ZHERFHLA R
INH) AR TE R AL U JT R A L A ShiE R
1260DAD 5 Fl Agilent — Chemistation £ 4f &b P 2 45 ;
AUW -220D #IHL 7R ( H ARG HAF]) s KQ - 250DB 7
B P v (B S A g A IR A R D%
500 W) ; DK — 98 TIA 7 Ht #AIE i K v 4 (T 248 ke

PABRATD) o
1.2 2%

AZRBAF Rg XS (LS 110703 - 201731, 5
L1 93, 6% 11) , NS T Rby WHRE (LS8 110704 -
201625, % # LA 95. 0% 1) , NS B Re X RE & (L5
110754 201626, 5 & L 97. 4% ), H H4 XF B 5
(L5 K 111610 - 201607, F 5 LL 93. 1% 1), H B iR #%
X HR S (65 110731 =201619, &t L) 93. 0% 1), A
SN2 R (HIE 5 R 120927 201211, K TOIEHE S A
% Panax ginseng C. A. Mey. TIEMRFARZEMIHA) , HEE
X BB 25 b4 (41t 5k 120904 — 201620, 24 & B8 Wy H 21
Glycyrrhiza uralensis Fisch. T AR AR ZE R A ), 1)
B P E S 2y R E DR e s HBE SR Bk, /K ki
aliK, A A M4l H FAAE ERE 0T 11 #HE2
EEARB B 3 NAREET R R E B WE 1,

A1 HEEL

2 AEEHER
21 @igHe
A5 FE - Agilent Cis #E (250 mm x 4. 6 mm,5 wm) ; i
BiAH : LI (A) —0.05% R (B) , B EEBEBE (2 2) 5 3
. 1.0 mL/min; #: i .40 °C ; PR 10 wL,
A2 BRI S Al kK

B (min) A A(%) ABHMMB(%)  FAEE(hm)
0-~5 10 90 237
5~18 10—51 90—49 237
18 ~24 51—65 4935 202
24 ~ 40 65—75 3525 202
40 ~ 50 75—10 25—90 202

A o Y 5 Fracs A& NS

S1 20170221 6gx6 4 LA 2 Ak B A PR 8]
S2 20170316 6gx6 % TG Ae H G b A FRA G
S3 20170711 6gx6 4% L d AL E 2 b B 4 A [ 8]
S4 20170410 6 gx10 %  A4E KR LB A MR 5
S5 20170627 6 gx 10 % ARik K R 2 b JE Ay A TR 4]
S6 20171018 6 gx 10 % /Ri& R R 24 b J& 4 A7 FR A 3]
S7 20171122 6 gx 10 & /RJ& R R 2 W Ry A PR 8]
S8 170310 6gx 10 % L ARILZFH 25 A R3]
S9 170623 6gx10% LARILZFH BA RS
S10 170917 6gx10% MARIFLEZTHHARNT
S11 171109 6gx10 % LARILZFH A RS

2.2 BAREE

TRA XS NS 21T Rer . AS 21 Rby
NS B Re H AT H B R0 B SIS 0 R B E
FH H B v JF M B LEE 1 mL 20 95 A2 B Re
26.31 pg  AB AT Rby 35. 34 pg AS T Re 40. 62 pg.
H R 12, 14 pg H 5B 25. 62 pg(CH HR i = H &
BRI /1. 020 7) TR A XT BE AL, FH 0. 45 pm AL
UEMEE T, 2 H

A TV TR AR IS R, B TR S BUBY R
25 g KRR R, BEHERVR T KA 70% H
100 mL, % Z€ , Bk i ik, 75 Ak B (250 W, 40 kHz)
35 min, A, TIARE T, 70% FF BRI A 0 2 110 o o
UE T R R B UE TR 25 mL, JTIK MR B IE T A B
3 WK, 25 mLo A IFIE TR, 25T, 5k 70% H i
TE RN B R 10 mL AR, N 70% B EE R
ZIBE P85, 0. 45 pum SEFLIEREE T, BEEUEM , RIS .

BF 1 Sk R S T - 2 IR 2015 4F i (rp [ 2% i (—
OIS EE IR T7 , 43 50 45 e NS FH = 0 B P
HEVES R, e L3 ot VA VR T 25 T T T 48 T #5250, B
2.3 HBUYUENEREFEE

H %5 B0 B 5 20170410(S4) 1 RE 5,
il B AR VA VR, FEe T T (3 A 1, R SR 6 1K, 105
B DL SR S B TR AT W A AR X B
[F) S R Yo g T L o 235 2R S 7, 45 A 05 1 R X £ B ]
1) RSD BI/NT0.5% (n=6) , AR IEETER ) RSD 37N
T 2.0% (n=6),6 W RAERNIESE (LI 1 REFE
S E N 2 IO A RUE YR F 0.9, R %
RAF TR 30

A PEE B 5 o 20170410(84) IS % AR
B, M7 A& K R AT 6 1 S RIT gk 45k K
R A, 1E S a5 1 LU H SR o 2 i A
WEE [4) AFF X PR A S ) B AR % 0 T A o &5 SR S, 45 A A 0
(A X O B ISFIRT Y RSD #417NF 0. 5% (n = 6) , FH X
T FR RSD H/hT 2.0% (n=6),6 ke i F5 8K 1%
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A3 AEFaREAAMEFENER(n=6)

H&mE Sl s2 s3 sS4 S5 S6 s7 S8 9 S10 S11
Sl 1.000  0.957 0.957 0.928  0.960  0.926 0. 956 0. 957 0.926 0.930  0.959
s2 0.957 1. 000 0.999 0.972  1.000  0.971 1. 000 1. 000 0.972 0.972  0.998
S3 0.957  0.999 1. 000 0.971  0.999  0.970 0.999 0.999 0.971 0.971  0.998
sS4 0.928  0.972 0.971 1.000  0.973  1.000 0.972 0.972 1. 000 1.000  0.971
S5 0. 960 1. 000 0.999 0.973 1.000  0.971 1. 000 1. 000 0.972 0.973  0.999
S6 0.926  0.971 0.970 1.000  0.971  1.000 0.971 0. 970 1. 000 1.000  0.969
s7 0. 956 1. 000 0.999 0.972  1.000  0.971 1. 000 1. 000 0.972 0.972  0.998
S8 0.957 1. 000 0.999 0.972  1.000  0.970 1. 000 1. 000 0.971 0.972  0.998
9 0.926  0.972 0.971 1.000  0.972  1.000 0.972 0.971 1. 000 1.000  0.970
S10 0.930  0.972 0.971 1.000  0.973  1.000 0.972 0.972 1. 000 1.000  0.971
s11 0.959  0.998 0.998 0.971  0.999  0.969 0. 998 0. 998 0.970 0.971  1.000
X B8 0.969  0.995 0.995 0.985  0.996  0.984 0.995 0. 995 0.985 0.98  0.995

(LLEE 1 3R o 2 B AR U K F 0. 9, K8
ik EE R

Fa s MR BUHE 5 20170410(S4) IS ZE AR
FBC, AR i A8 A T T VR R B IR 10 L, 40T ik
0, 51T 0,4,8,12,16,20 h BFFERE 0 SR EEE
DAH 5008 SRy 23 BRI, 13507 0 R RGO B B 1) SRR X6
U T AR 25 T s, 25 A W I AE X R B B[] 7 RSD 8
/NF0.5% (n=6), FIXT I T FLF) RSD #1/hF 2. 0%
(n=6),6 0B B R AE 248 803 (DL 0 h B sEFE
T Sk 2 B AR U 5K F 0. 9, 2 B I3 i T T
20 h EEE R AT
2.4 BYENEWMR
2.4.1 HPLC #§ 5L H 3t 2 5 KA U5 3 4

B 11 HE(ST = ST S5 AR, Ak il a5 i i i
W, P T I A I 30 s g K] R I 2 {3
SO EITEAL EETEN 2R 50 2004A RN E 1S B AT 404,
DIFE i S4 B3 272 B3, I 6] 7 9 B2 3R 0. 2 min,

K HIZ S RIE G E shVC AL 48 20 &3, I DA 2508 A4 %
X FRHE SC s (L 1), B s s s AL B 2% 3
AT, 11 AR A 4 20 13 R e s S0 3 AR 0L 34
KF 0.9 Ut HSE A ARBIN 2= 4k — B
A T AR R E o
2.4.2  Ag S A A S RN B S E AR E

3 20 v 2 (R AR AL EE AN R G A A T LA Y B
K 1S AARBER SRS IE 1% 14 4 E a5 B
X BB T TR TS W LA, T LA E L 1,5,6,13,14 S5
ek [ H 2581 ,7,8,9, 11,12 S Ai%IEE A A S2
W Zead SR A B Eux, o] RAFS A 5 A g, 43
B S S H R 6 SEH R 85I AS BT
Rg .9 S NS A Re Fl 12 516 NS 4T Rby, AR
IS 31K 9. 589,15, 753,19. 449,20. 021,26. 214 min,
6 U CH HER ) We L 3807, 43 B 56 4, Hh W [R] g v
WPV EE NS0 e HARX I B U 1, 1A A
WA AR X U T R 45 SR DL 3% 4

A4 11 PR S EAE AR E d AR
95 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11
1 0.311 0.393 0.382 0.381 0. 362 0.383 0.390 0.382 0. 381 0.373 0.375
2 0. 062 0.071 0.071 0.070 0.071 0.072 0.073 0. 080 0.076 0. 074 0. 081
3 0. 042 0.041 0. 042 0. 040 0. 041 0. 044 0. 060 0.061 0. 042 0.043 0. 062
4 0. 034 0.032 0. 030 0.031 0. 032 0.031 0.033 0.033 0. 034 0. 032 0. 031
5 0.245 0. 251 0.252 0. 246 0. 250 0. 261 0.252 0.267 0.255 0. 244 0.251
6(s) 1. 000 1.000 1. 000 1. 000 1. 000 1.000 1. 000 1.000 1.000 1. 000 1. 000
7 0. 082 0. 060 0. 062 0.06 0.06 0.06 0. 06 0.06 0.06 0.06 0.06
8 0. 667 0. 691 0. 690 0. 69 0. 69 0.70 0.69 0.70 0. 69 0.68 0.68
9 0. 654 0. 547 0.545 0.54 0.54 0.54 0.55 0. 54 0.55 0.53 0.53
10 0. 032 0. 030 0. 032 0.03 0.03 0.04 0.04 0.03 0.04 0.03 0.03
11 0.021 0.022 0. 022 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
12 0.471 0. 491 0. 482 0.49 0.48 0.48 0. 49 0.50 0.49 0.47 0.48
13 0. 026 0.021 0.023 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
14 0. 044 0.041 0. 042 0.04 0.04 0.04 0.04 0. 04 0.04 0.04 0.04

~
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6 3
9 12
23 5 .
4 5 7 Joll 13 14 S11
L S10
AL . )
S8
i S7
_ 56
. S5
_Al 4
_ S3
_A 52
7 A S1
0 5 10 15 20 25 30 35 40 25 50
A
6
8
1
9 12
5
2 7 |to
N34 11 13 14
t/min
1 6 11 16 21 26 31 36 41
B
6
5 9
' 8 12
I T T T - T - T T it/ min
0 10. 00 20. 00 30. 00 40. 00 50. 00
C
6
5
[ T T T T T T T T 1 £/ min
0 10. 00 20. 00 30. 00 40. 00 50. 00
D
9 12
J‘wl«l—“»sm
‘ T T T T . T ‘ T 11/ min
0 10. 00 20. 00 30. 00 40. 00 50. 00
E
5. 9EHF 6. HER 8. ARLF Ry 9. AKLIH Re

12. A%2Z% Rb
A BHXSIERIERAE B ATRIERKAE  CORAMNBBER
D. AL MM BEER B S E R R RER
H1 HBEEERSZRAEEER

2.5 b5MEHSEENE
2.5.1  ERH %

FEAIT 8 2R 2.1 300, DL 2.2 TR Jy i il 4R
A X) BB VTR PR X BB ORI B 3 A VA TR
2.5.2 FiEFHEE

LRAE I R 58 ARG WU A 0 IR SRR 1,
2,5,10,15,20,25 L, A SRR A O REY, i8 # (01%
P DA 00 B 20 1 R R (X, ) R R AR s, DK b7
1 AL CY) A DA AR 22 il bk o il 26, 45 1] 05 0 AR, &5 SR L
%5,

RS SHRIEETAE MK RH(r) ALK R
o] = )2 7 2 r LA (pg)
AHZHF Ry Y=223.32X-32.12  0.9999 0.0715~2.8620
ABKRZHF Rh Y=38.21X+104.71  0.9998 0.0531~1.7890

ABZF Re Y=1123.76X-146.98 0.9992 0.0817 ~1.5130
HE Y=204.76 X +11.76 0.9996 0.0249~0.3720
HER Y=186.32X-43.75 0.9991 0.0515~4.7970

25 B R« A —HERE A (HE5 8 20170410) %
W, LR 6 K, IE RIS AR AS BT Re A
Z A Rbi, NS 2 H Re H 8 A H 502 06 17 AL AY
RSD /3 %14 0.17% ,0.78% ,0.26% ,0.69% ,0.55%
(n=6), RIEHKEHE RIS

FooE M5 - BCIR] —HEAE & (FE5 4 20170410) %
WA T0,4,8,12,16,20,24 h BFUERE , 0 % &
gE NS BAF Rg  AS AT R A S BAT Re  HHAF
1 BB W ALY RSD 4y 1N 0.25% ,0.71%
0. 63% ,0.36% ,0.58% (n=6), 3 HLHK BB AE 24 h

A M BUR] —HERE & (5 20170410) , 4%
2.2 WUF A POFAT R4S 6 O HE K A R, He BT e Ak
A e SIS AR A S B Re AZS BT Rby,
ANZBAF Re, B E T FIH BR324 & /53 5k 3. 22,
1.83,1.74,1.12,4.79 mg/g, RSD % %) K 0.17%
0.89% ,0.62% ,0.53% ,0.97% (n=6) , KW EELE
PER AT

JRE s B B A AR (S
20170410) 4t 6 43, T4 24 0. 25 g, KG BFRE , 43 WK 5%
TS [ 52 B 6 R 32 2.2 350 F 5 s il 45 A L v
RS N AN 3 G PRl R S N L I N I
Rk 6.

2.5.3 FRAENE

BT HE(ST = S11) S5 AR, $% 2.2 T ikl
PR T, BT A A I il SRk A
B, BRI TR UL ) — T AN AT 77 i ) 45
O3S ARG E o
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k6 BEARKS AR mHEKRELER(n=6)
HEEE mAE MNFE wkE X RSD
44

(mg) (mg) (mg) (%) (%) (%)

AKZF Ry 3.22  3.25  6.46  99.69

3.21  3.25  6.44  99.38
3.20  3.25  6.37 97.54 00,02 0.8

3.21  3.25  6.43  99.08

3.23  3.25  6.47  99.69

3.20  3.25  6.41  98.77

AKZRIFRb 1.83  1.79 3.65 101.68

1.82  1.79  3.60  99.44
1.80 1.79  3.57  98.88 9995 107

1.86 1.79  3.63  98.98

1.81  1.79  3.61 100.56

1.83  1.79  3.62 100.00

ABKLFRe 1.74  1.71 3.41  97.66

.76 1.71  3.39  95.32
1.75 1.71 3.44  98.83 06,98 1 34

.73 1.71  3.37  95.91

1.75  1.71  3.42  97.66

1.70  1.71  3.35  96.49

H 1.15 1.25  2.37  97.60

1.17  1.25 2.40  98.40

.13 1.25 2.35 97.61
98.02 0.46

.15  1.25 2.38  98.46

1.16  1.25 2.39  98.42

.14  1.25 2.36 97.63

HFER 4.79  4.85 9.59  98.97

4.75  4.85 9.52  98.35

4.76  4.85 9.55  98.76
99.04 0.56

4.77  4.85  9.58  99.18

4.78  4.85  9.63 100.00

4.73  4.85  9.53  98.99

A7 #HBAEFMNELR(mg/g,n=11)

%y ®F AKRLH Rg ARZF R ARRWH Re HEF HEM
SI 20170221 3.12 1.78 1.68 1.08 4.55
S2 20170316  3.15 1.81 1.70 111 4.67
S3 20170711 3.19 1.82 1.65 1.07 4.63
S4 20170410  3.22 1.83 1.74 112 479
S5 20170627 3.21 1.85 1.76 115 4.73
S6 20171018 3.23 1. 81 1.75 1,10 4.74
S7 20171122 3.20 1.80 1.72 111 4.76
S8 170310 3.25 1.87 1.82 119 4.78
S9 170623 3.29 1.88 1.75 1.20  4.80
S10 170917 3.24 1.99 1.78 .22 4.81
SI1 171109 3.28 1.92 1.80 1.21  4.89

16

3 itig
3.1 RBUAFIFI A AL EFE

ARG HH LT 20% HEE 50% HIEEFT 70% HIEE
SRS R RU SR USRI R T vk 1Y
Fhim, (kRO L 2 3 22 | W W S A5, e %
70% I EEAE Ay 4 B 7] o a7 R ol i 4 7 s Ao ] st
FHEL T AR ICHEE MU SR R PR AR U 1, 45
SR, BT AS €8 1 0 T RRURE 258 K, TR P B HRUER AR T
ot R, e A B 75 SR BV E S B IO 1k o
3.2 @GR

3 IR 2. 2 T A AR 10 wL, 2T Agilent
Cis #(250 mm x 4. 6 mm,5 pum) , Thermo Cis £ (250 mm x
4.6 mm,5 wm),Sunfire Cis (250 mm x 4. 6 mm,5 pm)
J Shimadzu VP — ODS #1 (250 mm x 4. 6 mm,5 pm)4 3
AN 5] it R ) G A, 4 AT ik S PR A b Agilent
Cis H: (250 mm x 4. 6 mm, 5 um)@%ﬁif&ﬁf’lﬁ@%ﬁﬁﬁ
PRI 2 A5, 73 B 5CR S TE Y 30, Bk A
I ERGER Y S
3.3  FAEEM

ARG AN T 25 FRE HPLC $8 80D, Hh &
B 14 AT 5 1 50 B2 M 5 D L, PR A
(1 5 TP R84 , [FIHINE T A, s f (R B
S, A A P e S E AR A BB R 4 PRl
WM S5 FIRBUN 2 S
S
[MTBERHEERAL . PEAREFABHE(—F)[M]. LK.

b B E 25 A $ AR, 2015:1134.
21T #. 2FXaRFPALLFHEETMNE[]]. FTATE

FahE 5% & ,2012,18(10): 300 - 301.

Bl £ 4, Z24,52mW. FEAMENTALARKTA

H2K Rg 0942 [J]. AR 55 ,1995,12(3): 48 - 50.
[4] 233, 2748 M40, F . AMEEENE ARG KT

MR A LR AEmEES ()] TR FESEERE,

2013,20(12): 56 - 58.

[5] KA . HPLC #5 B 3642 o 25 & Rk 2h o SR o 69 2 R ],

RARF E 2K F IR ,2006,29(2): 40 - 45.

[6] st . FPHaBEE RO LS ZAI]. PHEH,

2005,36(4): 632 - 634.

[7] %, £ fh, BB A . H¥ERF B E HPLC 35 % B & 5F

1)1, P E%5,2015,18(12): 2053 - 2057.

(81 %7 B 5k &b, FNE#,F . PHAT LA EFLT i
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