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H E HWEZIHFERSMOEBATE, AT RRAF RGN BTN . Tk VA 24 309 F A2 M A A A, KR Pearson
F RN T BT RS IGAF(EMRKE IR AR ENREH R E)5 A ERY IR (B W RALLH Rg ALLHF
Re AKLHRb AL LF R AL LT R, ARLHFRD MALLIFFLL G945 ) 6] 0948 2 BT 54T, 5L 5313 5 7 ik
BB FRAERAINSOALRAF, AN TFRN AL, EI2URBFAGHASHRMEE- R L LN E
(HPLC-ELSD) 45 & B # 3f 3 A7 AR B3R, 8 id 55 3 R S b A 84T & 3805 69 35 A , R G L& R E ST R B A B F A 4 it
FRERN, ER 2k, T ERAR LRIMRAERARLFRISEABFLGHFERIN»GAEAEL F54R, HRIBE LRI
TeAr, BB ELAB My ARE —F o ZE3NFR, RBK-EREG PO, T EFFH M EF 0 >13540, —F HHah &
% 61.82~135.40, =5 2h 4149 B 45 4 <<61.82, A 24 #tvG F A h 4169 HPLC-ELSD 284 3% W , 24052 7 25 N ADE, SH457k
THRP IS HFF —F —FHEALMYEEZE LTRSS A0 A0S 5 4 0.980~0.989.,0.962~0.968,0.940~
0949, RESMLERE R, ARAFRBFELGHTHARR S . Eik AFFRES T BF A H 5 BAFEF HPLC-ELSD 35
S, T RATHFELSMGEBER, FAHLREERNRERAR >RESS

KEEIR  WEA FBARE; SRR G- RSO RSHE M B R R AR s R 3

Study on the grade standard and quality evaluation of Panax quinquefolium
ZHANG Yang, CAI Guangzhi, LIU Xiaokang, GONG Jiyu (School of Pharmacy, Changchun University of
Chinese Medicine, Changchun 130117, China)

ABSTRACT OBJECTIVE To establish the grade standard for Panax quinquefolium and to evaluate the quality of different grades
of medicinal materials. METHODS Totally 24 batches of P. quinquefolium were used as test samples. Pearson correlation analysis
method was used to analyze the correlation between qualitative analysis indicators (taproot length, taproot diameter and weight of
single root) and internal component indicators (ethanol-soluble extract, and the contents of ginsenoside Rg,, ginsenoside Re,
ginsenoside Rb,, ginsenoside Rc, ginsenoside Rb., ginsenoside Rd, pseudo-ginsenoside F11). Combined with chemometrics
methods, the reference indexes for the classification of P quinquefolium were selected, and the classification standards were
formulated. HPLC-ELSD fingerprints of 24 batches of P. quinquefolium were established and their similarity evaluation was also
performed. The chromatographic peaks were identified by comparison with the reference substance, and then the quality of different
grades of P quinquefolium was evaluated by cluster analysis. RESULTS After screening, taproot diameter, the weight of single
root and the content of ginsenoside Rd were taken as the reference indexes for the classification of P. quinquefolium. According to
above 3 indexes, P. quinquefolium were divided into 3 grades: special grade, first grade and second grade. According to the center
value of K-means clustering, the total score of special-grade medicinal materials was more than 135.40, that of first-grade
medicinal materials was 61.82-135.40, and that of second-grade medicinal materials was less than 61.82. In the HPLC-ELSD
fingerprints of 24 batches of P. quinquefolium, 25 common peaks were confirmed, and 7 characteristic peaks were identified. The
similarity of the chromatograms of P quinquefolium of special grade, first grade and second grade with fingerprints ranged
0.980-0.989, 0.962-0.968, 0.940-0.949, respectively. The results of cluster analysis showed that different grades of P. quinquefolium
could be identified significantly. CONCLUSIONS The grade standard and HPLC-ELSD fingerprints of P. quinquefolium are

established, which can be applied for exclusive identification of P. quinquefolium, and provide reference for its quality control and
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VOIS HONE NS EAE Y VS S Panax quinque-
Solium LB TIRARY, IR B TR HN) o PETESIR
WL PETE RO R A, BE AN IR ¢ | AR HETR R0
R BT R FU S SR B e HE RS L
gy P UAS BN EEARULS , IS BT R,
Re . Rb, .RA S5, PUVES HAG & %% 7 AR s Ht
P57 MBI LR EE Y, i R oK .

PSRN E NI LI 5 BT, H FT7E 7 Ak
I TTRIIL ARSI A KA E T T H 5K
HECR B, I T REB BERIE, A A
ZAEFFHE MY TB Y. 5 R, T i A v
WSS 22055, BT S S AR GE TG - B
ARFE 0T S U], DR TR TR AR W 1 S5 L) 40 oh 3445
G (FFSE M A, SR, TS M 1 it 2
EZ S5 A IIRE RSP VN ER N i B T e O = S i e 1]
PRAUO,

PUHESMAS A B BEAS AL, B DA S B
(WAZ 1 Rb, \Re R 55) Jy FETH PR . AR
SRR L s WIXE, (A A L2 2RI S Pa T
ZPREA I, A S BAFFLLM, BT, RZ2EWHE
AR 2 R FH 1 RO AH 2,35 (high pressure chromatography,
HPLC) X PUVES 1 S st e THE I AN O H 2 5 28
A 2 8 A A B ARSI 6 A (PR S 4
NS A FLAERIEE 0 1 JC 5 4IRS, b3 Jr ik xfk
DA PUVES AT A 0 A3 204 o 28 R GO R i 25
(evaporative light-scattering detector, ELSD) H-A5 i FH{E
Bl EL AT DA B R e TR SO0 5™, 81T ELSD Ay Aa:
T #5837 VG P 2 (1 HPLC-ELSD 15 8 &3 , nl % 4 v 2
SBOA AT T BT VP . ST, ARSI 7
PES M ANPERHE bR, R I HPLC-ELSD 34 5 P v 5
W TR NS BT O IR S T ARk
X AP WPEARFE BR A1 N TE L 8 bR zEA T 20 A, & B 20 v
FES 2R S [F I, 157 P9 P2 24564 (1 HPLC-ELSD

BELEIE , IR G B INE TN A R S0 1 2 2
BT , DU PaVE S 20 4 5T e 42 ) B S ) o34
B,

1 e
1.1 EEEE

AHFSE BT £ A28 A Anters-1200 1 % HPLC %
(R R AR AR A A SRR RS .
1050A i FE WA €23 %% \HS-1000 YA 746 . AS3000B
[ 23R R 58 ELSD-3000KS %! ELSD) . AB135-S %
T Z—H T M R (i Mettler-Toledo 23 F ) o
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AN Z: B AF Rb, (45 B21310) . A S B Re (it 5
B21311) . AZ 17 Rg (4it5 B21310) . AZ AT Re (it
5 B21215) | AZ A Rb. (4it5- B21312) | AZ 1T Rd
(fit5 B21210) AL A Z B F11 (415 B21218) X R
e B A R AR PR A IR R AT
98% 5 M B IRy e 4l , oAt iR 3 o 4 b i, KR
ko v/
1.3 #HXzh#r

ABIEFE T AT 24 EVEVE S 250 (AR AE PR Y Oy 4
AR T AR B R ) S0 AR £ TR RS 250 iy
ABRA ], R AR BE 25 K2 2 S e B = 45
R BP0 ¥ R TOMABME Y P9V 2 P, quinguefolium L.
T AR . 25 AR B 1.

F1 24HAFESHMHIKIERER

w7 M5 4 Hi Eli%e 5

S XYSYC20051101 ELIE S s13 XYSYC20091207 ERicin
2 XYSYC20071501 HEL Sl4 XYSYC20051101 e
$3 XYSYC20051102 EMEL 515 XYSYC20051108 EfiaSEl
S XYSYC20051103 EEL s16 XYSYC20111101 HKA
$5 XYSYC20051401 MR s17 XYSYC20071105 UTHE
S6 XYSYC20051701 HIEY SI8 XYSYC20121109 TTHE
ST XYSYC20051702 L 519 XYSYC20072201 L5
S8 XYSYC20091101 FHE L $20 XYSYC20062302 LSRN
9 XYSYC20091102 F i s21 XYSYC20091101 LA
10 XYSYC20051101 LIS 2 XYSYC20051101 iy
SIL XYSYC20091301 F R 23 XYSYC20101001 iRt
12 XYSYC20091302 FEHAEA 24 XYSYC20061106 IR

2 FHik
2.1 SRS RRAIE R RE

Z 8 2020 hig [ 25 80) (—3) Th O TR ES R
ARF I B (R 2504 R AR S (226 ) )X PP S 2 44
SMULHEAR 5 0 AR IR T R ER A
N FRAR 2 TRV PP S 25 M AP R FR . R
PRUESS R R 76 REHE 25 14 vh o3 B RE A LA 20 4 AF
A AT R S fd T M RO AR 2 M i, RS
T4 50 DA B RFER S it b - RGN 24 1) 32 M B A
FRER, BOFHME, 558, 24 MPEHESAM I ERK
JF ok 4.73~8.08 ecm YK R 6.55 em, EAREBE N
0.87~1.17 em, F-H4 H 42 M 1.05 cm, BAKL 25 41 i 4
2.25~6.91 g F-¥ T K 4.57 g, PEHES 25 M AN ILPE R
FEbrE s R R 2.
22 AR

Fie B 2020 Rig 1 24 34 ) (DY ) pst i v 352 L il
FEEIT By G2 GE 2201) #EA 70 2 L 1559 4 70 %
CFEY, ZERL 24 WTUTVES 25 M BRI iR ) O
JWH R 33.34% ~53.98% , F-34 i h 44.16 % , &5 R L
2,
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R2 FEFSHMIINERERNETERHYSEN
ELER(n=20)

g TR FRER/ iﬁgﬁﬁ iR g FHKE FRER/ Wﬁgﬁﬁ TRt
am an Fiw/g /% am an  Fiw/g /%
Sl 5.94 1.05 320 4502 || SI3 6.18 11§ 539 4331
2 5.54 1.07 410 4205 || sS4 545 107 446 5186
$3 6.28 1.06 451 4825 | SIS 6.72 0.87 225 499
4 6.36 0.98 442 5145 )| Sle 637 0.92 391 4133
S5 6.99 0.98 376 503 S17 6.82 1.08 491 4Ll
N 5.83 1.05 454 4842 | SI8 6.00 0.93 236 4328
7 122 0.93 330 4144 | S19 6.68 1.09 598 4639

S8 791 116 641 5398 $20 47 093 220 3944
89 638 LIS 6.77 4795 21 6.77 L1 556 4785
S10 8.08 1.04 453 MM §22 6.61 113 495 3413
SI1 7.64 112 014 4324 §23 6.53 L17 586 4322
S 740 L1l 691 3888 S24 6.77 0.94 323 B34

2.3 HPLC-ELSD ZMEFEESH MR TMASER
2.3.1 AW S BRI TGES 2R R
1 g, FEENIATK AN IE T BRI 50 mL, FRE BT i, KR
JNFR LR EEE 1.5 h, 35 FZKAR R IE T B R /2 0o
YT RS, LU AR SRR . K R ISR
25 mL, [N R 2T, R 70 9% P BEE 48 2 10 mL i
5 L 0.22 pum SUALIE BT 8, AR DRI, RIAS .

2.3.2 IRG XIS RIS A S B
R b i, PP e a0 1) A2 e Rgy 0.204 mg/mL
AZRAFRb, 0.198 mg/mL . A 3 }27F Re 0.206 mg/mL
AZBAFRb, 0.219 mg/mL, A2 21 Re 0.213 mg/mL .
NS EFFF11 0.214 mg/mLMAS AT Rd 0.223 mg/mL
(AR Xt BE R VAT

2.3.3  EIESME SRR IE KA HF Hypsil Cis (154
(250 mm»4.6 mm, 5 pm) ; PAZJiE (A)-7K (B) A shiAH ik
746 B YEE (0~ 15 min, 19% A ; 15~30 min, 19% A—
29% A ; 30~42 min, 29% A ; 42~45 min, 29% A—33%
A;45~65 min, 33%A—40% A;65~70 min, 40%A ) ; #F
FERER 20 pLs A A 25 °C 5 i h 1.0 mL/min; V2 &
R EE A 50 °C; 234 1.0 L/min,

2.3.4  FEEEEEE RIE 2020 RRCH E 24 8 (DY) 4
IRz AT s U s R R o =S S F A Cam o e
TGN 1R, 25 R CH e ) % A5 D0 B 43 () o
JCHZ MR, 2% 7 D €0 335 0 5 R <8 0[] 119 93 8 5 24 KT
150 LAAS R 0k 06 T AR %) X 5018 (0 ) A R N As b i
R EUE CoOVE BRI T B LS AR B A S
1 Rg  AZEITRe . AZEFRb ASEIRc.ASRE
17 Rb, AZ AT RA A S B AT FLL A R1H 772550 0
y=0.971 9x+3.305 3(R*=0.999 6) .y=1.542 3x+2.369 4
(R*=0.999 3) .y=0.983 4x+3.246 8 (R°=0.999 5) ,y=
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1.630 9x+2.110 7 (R*=0.999 1) . y=1.974 6x+1.763 0
(R*=0.999 2) .y=1.229 8x+3.381 6 (R*=0.999 1) .y=
1.185 5x+ 3.280 8 (R*=0.999 3) , 73 HI{E 0.2~3.2 5.1~
14.5.6.6~32.8.1.4~10.9.0.1~0.7,0.6~4.4,0.3~2.5 pg
PERE R R P -5 g E R B 2 56 R AT A 4
w0 TR AR A9 RSD 43 il oA 1.74% | 1.06% | 1.45%
1.86% .1.73% .1.05% .1.61% (n=6) ; T Z ML I, &
HIIRSD 235K 1.04% . 1.72% 1.08% .1.65% .1.48% .
1.54% . 1.41% (n="6) ; & M 50 (ZRCE 24 h)
U6 17 FH Y RSD 43 51 47 1.02% .0.86% . 1.21% .1.35% .
1.49% . 1.43% . 1.75% (n=16) ; F- 2 Jin A [ml i %4331y
95.23% .96.82% .96.38% .97.25% .97.58% .97.04% .
95.78% (n=06) . Z5RFH], A% at: W% E &
BVE ERPE AT

1000
800
>
E 600
S
400
200
(B fmas nomin pon g nac e Caced acay races Ron e ALsos iacs nemes saes nassc rama
—5 0 5 10 15 20 25 30 35 40 45 50 55 60 70 75
t/min
A T3
1000
800
>
g 600 1 g 4 7
: 5
6
100 I Lks
200
—5 0 5 10 15 20 25 30 35 40 45 50 55 60 70 75
t/min
B.RA XTI AR
2000: 4
1800 7
1600 1
1400 o
> 1200 -
& 1 2
S 1000 7
800 7
600 -
4 | 1 . - 7
4007 -Jj lJ 3 JL‘X_,G_~_A_
200 1

OISR =L SIS S———,
—5 0 5 10 15 20 25 30 35 40 45 50 55 60 70 75
t/min

CAt e

LAS B Rg;2: ASEH Re; 3: MAS BT FLL;4: AS BT
Rb.;5: AZRLFRe;6: AZ T Rb,; 7: AB TR

E1l ZEM4i{A HPLC-ELSD &

2.35 FEE  E2AMPEES AN 23R T
Pl £ B SR R, R €2.3.37 TR (43 A% 14 AR
FE TSR TR, AR A v i 2 S it Hh 2% B 1
Ho BRNRE S E A AR IIE 3 U BOP A, A5, 24
MIHES AP AS BT Re  AS BT Re  AS BT
Rb, AZ B Rc . AS B Rb, AS BRI UASE
T FLLAY & 520 9k 0.37~2.58,15.21~29.01 ,21.79~

China Pharmacy 2022 Vol. 33 No. 1 - 53 -



49.23. 2.96~4.98, 0.38~1.15, 1.36~4.83, 0.56~4.96

mg/g. PHVES I rh TR NS B0 (0 2 D e 45

RIK3,

=3 BESUMRTHASEELEBSNSENES
R(mg/g,n=3)

g MBER ABRE ASEF ASRE ABRE SUF MABER

Rg Re Rb Re Rb, Rd Fll
N 123 29.01 2540 401 0.59 136 378
2 098 2161 2843 303 0.38 182 097
$3 0.81 21.63 2859 4.04 101 241 L7
S4 121 27.96 49.3 498 0.81 483 4.96
S5 142 2241 21.99 419 0.83 278 0.96
56 099 2024 2641 337 0.62 256 0.76
§7 258 2578 2876 438 0.81 358 138
S8 037 2155 3175 296 0.79 423 137
9 081 20.79 34.60 375 099 337 0.77
S10 181 288 2681 336 057 M 259
St 0.83 1641 32.84 342 0.96 259 0.76
S12 099 18.32 2459 3.76 0.58 221 235
S13 1.61 17.76 2179 359 0.62 284 059
Sl4 097 2376 3518 462 0.75 258 137
NH 120 2542 3176 443 0.63 276 339
S16 0.56 15.21 2997 476 LIS 291 338
S17 L18 16.78 2124 358 0.61 1.99 0.76
SI8 179 25.19 27.96 441 0.76 138 357
S19 116 32 3142 443 0.78 315 123
S20 143 24.84 2179 3.60 0.57 197 320
21 121 2631 35.98 397 059 3.56 1.64
W 1.4 2558 3121 3.54 0.58 257 0.96
§23 0.76 289 3259 343 0.75 295 258
S24 139 2581 2378 418 0.82 258 0.56

24 BFSUHMERIRERNEL

2.4.1  FKIRbREIA G BT I SPSS 23.0 Giif2%
A, R FH Pearson A P 43 A1 7 1 % 4% 46 A 1] A RH €
I T, 00 N AESE AR 150 5 AN AR Fm 18] () A
e, Ik H A PR A o 1 INFEFR A B o AR IR 4
br, 01250 E VO ES 2R S RN 0 IS 48hn . £16R
(8] () Pearson AH &P 4348 S DL 4,

*F4 HKIBHREH Pearson XS TER (rH)
- FROER R B ASE ABE ABE ASE \BE ABE IS
i KE - Bf WEE S fRg HRe fRb #Rc HRb FRA BHFI
E2i 1.000

s 0221 1.000

FEHRE 047 0873° 1.000

BB 0129 0149 0212 1.000

NBiEHRg  0.036 —0422° —0490° 0476 1000

NBEHRe —0210 —0319 —0.475" 0.058 0419 1.000

NBRIRD 0240 0251 0376 0.593" —0.402 0.165 1.000
JBEHRe —0205 —0.606° 0408 0250 0214 0325 0200 1000

ABHEAR,  0.187 =016 0138 0391 —0292-0286 0323 0.424" 1.000
ABHEHR 0508 0255 0474 0357 —0.142-0.078 0.561° —0.034 0362 1000

MASEIFEIL —0.182 —0.478" —0.422' 0.098  0.036 0408 0.124  0.471° 0,023 —0275 1.000

a:P<<0.05;b:P<<0.01
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HRAZRAA, ERKESASETRIGTHED

FIEME(P<0.05), B EMRMEK , ASBAF RIS =
. FRERSAZ B R MASBHFILNT
R B ERAE(P<0.05), SAZEH R HED
FMASE(P<0.01), i BH EARBH , AZ BT Rg AS
HAF R FIIIA S A FLLAY S RMAL, 24 i
HAZ R R AZS B Re ASEIFRcHPAS
TFFLL A & 5 3 UM 06 (P<<0.05) , 5 AZ 17 Rd
SR E IEAISE (P<<0.05) , 156 A MR 24 1 o BBk,
AZ B Rg  AS B Re. AZF Re NS B
F11H) &A%, NS R1F RSB . ik, AT
WAL BE I EARK S AR AR AR M R M AS 2
1 Rg  AZ B Re. AS B R ASBITRAIMUAS
AT FLL & w3k 8 MEAR SRR 3 S H 6 bR, 4T
4343 (principal component analysis, PCA) .
2.4.2 PCA  Dh“2.4.17 50 F i ki) 8 ~2 % 5 b5 N A%
i, R SIMCA-P 14.1 #AEXT 24 HEVEVE S 250 70
WB ) PCA S I LI 2, BRI A S5 R EoR 55 1 &
BLAT B RRIEAE R 3.494  TTRR 3 43.669% , 2 2 F 4%
FERAE (RN 1.349  TTHRR A 16.861% , 55 3 3= 43 (4%
FEAE M 1.054  5TBR RN 13.172% , 34 419 B3t 51
k%R 73.702% , FBIFEHLE 34~ 32 o3 vl AR - 4th e
WL KT AME B . PCASE S R, 24 PGS 241
B4R 325 FEH S1.S5.87.815.516,S18.S20 #1524 Hy
55125, K6 S2.S3.84.S6.S10.S14 . S17 Fi1 S22 K55 2
J5, HAhRE SR A 325,

@si3
@si
o521 @519
@s23

2]

—6 —4 —2 0 2 4
1]

B2 PCABHE

2.4.3 (DAL SIS PCAKS 243 LVE RS2
AR 0 32 itk B AR E) 3 SRR hh A 22 S AR R
ABFFELA 2,410 F oA 5 10 8 A b 5 i, R
SIMCA-P 14. LEREXS 24424 BE A A B ) e/ N — e
- F0 51 43 M7 (partial least squares discriminant analysis,
PLS-DA) , f343& WLIFE 3. PLS-DA Z55R iR, 24 HLPE I
SR 0 328, 5 PCA L R—E .
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2 @s2
s2@
0
2! s
1 2@ Sz o5, @520
] L .su: @s
0 a $10 5@
_ ®s: P $13 @si8
g @se 054 @S
1
057
@i @516
9
—3

- 1 — 0 2 1
t[1]
El3 PLS-DAE4E
AR P35 B 4 BT {E (variable importance in pro-
jection, VIP) A] Jf i 5 34R PLS-DA 43 #7 o728 & 1) 728 53
JE 2 HE AR R VIP> 1, 15 B Ok iy 722 o 4 722 S5 A R
KOV, ABFFEELICT BR8N BRI VIP, 25 5 0L E
4o BN TE SR RARbR T, AR Z M i & (VIP=
1.505 8) \ AR 42 (VIP=1.449 4) FI A S 2 1F Rd & &
(VIP=1.005 1) i VIP ¥R F 1, %] ik 3 M 5hn 5
i) P VS S 0 25 S E B8R

TR

RRZ B
T EAR
AZ AR
AZRATRe
ABRATRe
AT R

MAZBIFF1L

4 VIPHRETTE
244 TWHSHMPWERY S HRIEPCA Y
PLS-DA Z5 5, ARWF5T BLK 16 1 S 2505 43 Ry 34254k,
O3 B RR AR SR AR AR VIP S5, i DA BLAR
i i EARERMAS B R &R NS M
ERRN SR, SR SPSS 23.0 84Xt 24 HL PG 7
S ER 3 AR BRI T K- RIS, 15 81 S 4%
Pl FP A PR RR I FUOME, 25 R WL 5
x5 SNEESEERMK-HEREHLE

b FRER/em SRR R g NBRAFRIGE/ (mg/g)
1 1.10 589 423
2 0.94 3.64 136

K H SPSSAU S i3 M 1 44 i CRITIC AL E 1A% |
W 3 FEFRI T ACE R 15 8 EAR B B 24 1
NS BAFRA & W BCE R E00 8 0.13,0.55,
0.32, MHEEFEIRIACE 25, @ 27511 A AR
HEAEM = (FRER/ERERE)*0.13x100, HLR

HEEZG 2022455 33 B4 L

24 AT 53 = (PR 24 14 01 f2t/ SRR 245 14 T 389 () =
0.55x100, AZ 17 Rd & 15y = (A S 21 Rd & il/
NS HAF R & EEHIE ) x0.32x 1005 MA5 4y = B 2715
Sy ZG M A o+ A S BT RA S RS K-8
RSB0 P ERA BRI A, T H &S50
SAAEA A B 4 9k 135.40 .61.82, PRI, ASBFSE 44 74
TES IS ARAERE QT  FRAE 251 1 54553 > 135.40;
—ZE SR 4 M54 61.82~135.40; 42 b 1 S5
53 <61.82. Fi BEIARfE, #F b S8.S9.S11.S12, 813,
S19.S21.S23 %% %l 73 4 ¢ 45 5 # 4 S2.83.54.86.S10.,
S14.S17.S22 # X 73 —5% ; Ff b S1.S5.S7.S15.S16,
S18.S20,S24 Wik 4k — 4
3 ETHPLC-ELSDiELEENTFSHMRE
9
3.1 fmit&H

B el 4 Ve L R 384 i T 1 AN BF B2 (70~100 min, 40%
A—100%A) b, Ha ik 5014 5 2.3.37 U T AH A
32 HEFEER

M 2020 hig € H 24 80) (PO R ) 43 A1 J7 125 36 Tk 4
ST Y, W 1T S (NS B Rb)
(A XE R R 8 3 4 RO, OB HLVE S 2 BRI (S ) 3153
25 G W 1 A X PR B s T RIRE X i T AR 5 SR R
i 20 P 6 H 45 A U R Ko (5 B R i) AR A X g 1 AR )
RSD 7 5I/NF 1.95% . 2.38% (n=6) , B 2 ik o v &%
LA W AH X B i () R X 08 1T LAY RSD 4351/ T
1.05% .2.31% (n="6) , £ & P {50 v 45 2 08 AH X 7
B R[] 0 X 0 1B Y RSD 43 51/ F 1.33% . 2.92%
(n=6).
3.3 Ti¥57Z44 HPLC-ELSD 54 it Ay T

B4 P PES 25, $422.3. 17T F Jy ikl 45 e b i
W, ARG H 42,337 TN 8 % A5 (R HE AR A2, 10 S 8 i
Bl K 24 VRS 250 1) i I T ACh 25 g 2 ]
TEAHARLRE PPN ZR 58 (2012 ) ), DARE b ST H i 1y
Z R % B AR % 58 0.1 min, R A £ S IE /Y
J5 A B 24 #E VG ¥ S 245 84 1) HPLC-ELSD & Jin4& 80 &
T IR F o 0o B0 A i 24 S TG S 256 (%o BR A8 S 1]
W (R) o 55 16 24 HEVEIE 250 rh Al bm e th 25 A3k
U AT TR R B A VR P (&1 1B) HUXT, F5 s T
Ho i TR A B I 6 (NS A Rg) W T(AZ
HEAFRe) M 16(HIASRIFFLD) (Mg 1T(ASEIFRD) |
W18 (NS AT Re) JWE 19( NS 21T Rb,) Al 22( NS
FEAFRA) . 24 H#LVE S 254 1) HPLC-ELSD & ilf5 8L K]
T Skt B R SR R DA 5.
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3700
3500 o
3300
3100
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