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Abstract: Objective To establish the HPLC fingerprint of Cremastrae Pseudobulbus Pleiones Pseudobulbus (Shancigu),
determine the content of its characteristic components, and analyze the difference of the chemical components of the different

is HHA: 2022-07-09
HeWE: HFXARFEEEHIIE (82073971)
TEEEN: A, 5, WiEmtyid, s h A28 ALal . E-mail: bucmhzz@126.com
HBIEEE: EHEE, SLim, AFEHZZ R IERIT 5. E-mail: wangeg1119@126.com
FOSTE, WS, #d%, MWEHZZG R TR S R ALEIFT ST . E-mail: shijl@vip.sina.com
#ILFSE AR WK, L, MR, BEFCT AT 252 R R S R R PLA] . E-mail: 18835196398@163.com



1936 » PEE P 2023438 #o4% H6  Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 6

commercial specifications (Binggiuzi and Maocigu) of Shancigu combined with a variety of chemometrics analyses to provide a
reference for its quality control. Methods The extraction method of Shancigu was optimized. HPLC was used to establish the
fingerprint of Binggiuzi and Maocigu respectively, and the content of characteristic components was determined. The data of
characteristic components were analyzed by similarity evaluation, cluster analysis (CA), principal component analysis (PCA),
orthogonal partial least squares discriminant analysis (OPLS-DA) and Fisher linear discriminant analysis (FLDA). Results HPLC
fingerprints of Binggiuzi and Maocigu were established, and a total of 46 and 43 common peaks were matched in Binggiuzi and
Maocigu respectively, 17 chromatographic peaks were calibrated, and eight chromatographic peaks were identified, including
gastrodin, loroglossin, dactylorhin A, militarine, batatasin 11, blestriarene A, blestriarene B, monbarbatain A, and HPLC method for
the determination of the above seven components except gastrodin was established simultaneously. The results of CA and PCA can
distinguish two kinds of samples of different commercial specifications. The results of OPLS-DA analysis combined with content
determination Fisher discriminant analysis showed that loroglossin, dactylorhin A, militarine, blestriarene B, and monbarbatain A
(P < 0.001) were the components with significant differences between the samples of two different commodity specifications.
Conclusion The HPLC fingerprint of Shancigu combined with CA, PCA, OPLS-DA analysis and multi-component content
determination, can determine the differences of the main components in different commercial specifications of Shancigu objectively,
comprehensively and effectively, and provide a basis for the improvement of the quality evaluation system of Shancigu.

Key words: Cremastrae Pseudobulbus Pleiones Pseudobulbus (shancigu); HPLC fingerprint; gastrodin; loroglossin; dactylorhin A;

militarine; batatasin I11; blestriarene A; blestriarene B; monbarbatain A; chemometrics; quality evaluation
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Table 1 Detailed information of 26 batches of Cremastrae
Pseudobulbus Pleiones Pseudobulbus samples

Eike] T B FEH B
BQz-1 VKERT Pt D A 6
BQZ-2 VKERT Pyt D A e
BQZ-3 VKERT Pt D A G
BQZ-4 VKERT SUMNEET MR
BQZ-5 VKERF s s
BQZ-6 VKERF s s
BQZ-7 TKERT WHRIL ER
BQZz-8 VKERF WL MEE=
BQZ-9 VKERT WL MR
BQZ-10 VKERT P TTMA 1 -
BQz-11 VKERT FNESTE MR
BQZz-12 VKERT FNESTE MR
BQZz-13 VKERT oM kit BEMERE
BQz-14 VKERT SMESTE  mEMRE
MCG-1 BRI SUMNESL AR
MCG-2 BRI SUMNESL AR
MCG-3 FEH L SUNESL AR
MCG-4 FEH L JUUEEM FRASE
MCG-5 FEH L JIUEEM FRASE
MCG-6 BRI JTREEMK FRASE
MCG-7 FE XL g AR
MCG-8 B g AR
MCG-9 EH L s FRS=
MCG-10 EH L POl kEEY=
MCG-11 EH L POl kEEY=
MCG-12 BRTE VS AEg
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AR RAC (R RAAT D,

2 FEEHER

21 REFZEER
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FEMAGEE 455 R R B A g it v 27 (P>
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Table 2 Comparison of extraction rates of sample under
different extraction methods

Uikl FEdh i /g THEElg FRBHEI%
C1 2.0016 0.308 5 1541
C2 2.0025 0.2821 14.09
C3 2.0019 03151 15.74
H1 2.002 9 0.3329 16.62
H2 2.002 6 0.3400 16.98
H3 2.004 4 0.3473 17.33
CH1 2.0032 0.3332 16.63
CH2 2.003 2 0.3454 17.24
CH3 2.002 2 0.3541 17.69
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um); WBhM: 285 (A K (B); BEEEVER1E:
0~4 min, 5% A; 4~5 min, 5%~20% A; 5~35 min,
20%~33% A; 35~70 min, 33%~52%A; 70~72
min, 52%~95% A; 72~80 min, 95% A; HEFfiE
10 uL; KK 200 nm; AR & 1.0 mL/min;
FEIR 30 C.
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I (D) iR, SFPMHRERR 3 K
P, 3R 3 Fin. KA LYY IER KA, -
BUTVER “2.1.37 TR N4
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Table 3 Factors and levels of orthogonal test

KFE A% B/(g-mL™1) C/min DIk
1 60 1:10 45 1
2 70 1:20 60 2
3 80 1:30 90 3

WA R T EIEE, MEWE, Bl 20
mg/mL g “2.27 ik T HPLC M, PAFE
miEECE . HPLC il SRR TR bR, 1@
AR ZE 3 BT A3 O 2 ASVPAN R AR IS 00 R T 43
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B AP EERAT N 70% B [T HREN 2 %, BRIk 90
min, BHEEL A 1020, S5R40% 4. 5.

T4 LGHERAEER (REE)

Table 4 Results of L°3* orthogonally experiment

(extraction ratio)

e A B C D HEHUE %
1 1 1 1 1 18.46
2 1 2 2 2 24.80
3 1 3 3 3 26.09
4 2 1 2 3 19.23
5 2 2 3 1 17.90
6 2 3 1 2 20.62
7 3 1 3 2 14.26
8 3 2 1 3 16.88
9 3 3 2 1 15.71
k1 2311 1732 1865 17.35 19.33

kz 1925 1986 1991 19.89
ks 1562 2081 19.42 20.73
R 7.50 3.49 1.26 3.38

Fx5 LOGBHEXRAWER (RIEMEFR
Table 5 Results of L%3%) orthogonally experiment (total
peak area)
ARG
1

D SV THTAR
1 18 142 985
2 15 603 509
3 14 620 316
3 18 966 439
1
2
2
3

20 169 246
19 464 395
23376 375
20449 509
3 3 2 1 21997 845
1 16122 270 20 161 933 19 352 296 20 103 359 19 198 958
k2 19533 360 18 740 755 18 855 931 19 481 426
ks 21941 24318 694 185 19 388 645 18 012 088
5818973 1467748 532715 2091271
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1
1
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I TC ) BB B9 FEE 43 31) 12,40, 3.13. 8.00. 55.56.
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W, RAFT 4 CUKFE&H.
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B b, N 20 5 & 70% £ i m] 7 $2 B 90
min, ELLEE 2 Rk, #E, B, A5HFER,
T 10 mL £ e, BLRk 160 mg/mL (LLAEZ
B B, A 0.45 um BRFLIEIE SRR, HUsE)E
W, &H.
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k. F2H. F3% Il. 1,4-di(4-p-D-glucopyrano-
syloxybenzyl)-2-benzylmalate diester. shancigusin H.
FZH V. FZH VI, F2H IV, F2HV 54
3t 9 Nl

l VKERF

e i BQZ-14
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1 14 #ROKERFHN 12 #OREZELE HPLC 5L EE
Fig. 1 HPLC fingerprint of 14 batches of bingqiuzi and 12
batches of maocigu
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1-3RER  2-KME  3-loroglossin - 4-dactylorhin A 5-F & F
6-FH I 7-A MKW 8-1,4-di(4-B-D-glucopyranosyl-
oxybenzyl)-2-benzylmalate diester 9-shancigusin H 10-F&HV
1U-FZH VI 12-F5H IV 13-F3H V 7k 14-10%FK
Nl 15-FRIE A 16-F A IEE B 17-5 214

1-malic  acid 2-gastrodin  3-loroglossin ~ 4-dactylorhin A
7-militarine  8-1,4-di(4-B-D-
glucopyranosyloxybenzyl)-2-benzylmalate diester 9-shancigusin H
10-gymnoside VvV 11-gymnoside VI
13-gymnoside V isomer  14-batatasin 11l
16-blestriarene B 17-monbarbatain A

2 KEKF (a). EEZTE (b) MEAWEMA () MR
HPLC $5EE (PLRIBCE) w5l
Fig. 2 Reference HPLC fingerprint of bingqiuzi (a), maocigu

5-gymnoside 6-gymnoside 1l

12-gymnoside IV
15-blestriarene A

(b) and mixed reference substance (c) (median method)

F b 2 g 3 i SR AR BURE PR R 482012
RO, AR il RS L) 28 % 0 BEAR AL BT AR v 2
P, B HARBURE A 1.000, 5N SRS Ll 2
TERIAIARE, W3R 6. 14 HLUKERT35 80 i A1
79 0.986~0.997, 12 {6 2& i 15 S0 I AH AL EE
4 0.974~0.997. i “FRELE " HAMAYE—
PR, RWIZIE T & A Oy — B BT
M “OKERT” kg T A MFR 2 M = i i =2 2
PR, B HAL S — SO AR A, W RE R R A
Wi =M s r MR 2w TR Ry, R 2
J& AL B 72 S BN
2.6 IKEKFRERZGERNHFEIRA
2.6.1 EEHT Ccluster analysis, CA) ¥ 2 Fh
ANTR] B ot R 4 26 Fik L 262 A i v 16 /N ARpALE UG (e
2~17) MIERANEE (R ARG IEETLL 0
), S SPSS 21.0 #ff, RHIAEIBEAETT
Euclidean #F B 1F A7 KK AT RG T K M, R
DEAN RIS L B A B B B — B, &
R 3. HZIFERE R 25 1, 26 HEILZE#EFF T R
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=6 LTS HPLC Is B AIELER
Table 6 HPLC fingerprint similarity results of shancigu
samples

Hikel AEABLEE T ARABLEE
BQZ-1 0.991 BQZ-14 0.992
BQZ-2 0.991 MCG-1 0.981
BQZ-3 0.991 MCG-2 0.978
BQZ-4 0.997 MCG-3 0.997
BQZ-5 0.990 MCG-4 0.984
BQZ-6 0.988 MCG-5 0.974
BQZ-7 0.987 MCG-6 0.974
BQZ-8 0.986 MCG-7 0.982
BQZ-9 0.997 MCG-8 0.988
BQZ-10 0.990 MCG-9 0.990
BQZ-11 0.991 MCG-10 0.988
BQZ-12 0.994 MCG-11 0.993
BQZ-13 0.992 MCG-12 0.988

TKH

10 15 20 25

ol

MCG-10
MCG-12
MCG-3
MCG-11
MCG-8
MCG-9
MCG-7
MCG-5
MCG-6
MCG-4
MCG-1
MCG-2
BQZ-8
BQZ-10
BQZ-9
BQZz-11
BQZ-12
BQZ-14
BQZ-13
BQZ-5
BQZ-7
BQZ-1
BQZ-2
BQZ-3
BQZ-4
BOZ-6

TTEFETEEST

3 TR mMAELZEL CA SHRHKE
Fig. 3 CA dendrogram of two commercial specifications of

shancigu
N 2 3 MCG-1~MCG-12 SHMETNE 1 %,

BQZ-1~BQZ-14 SFE M RN 2 25, KRB LI
VKBRS S EA B 2% R, HPLC R4
4B R AT LIAIE X 433X 2 Fhs it HS (1) L
R RE N, AEAS[E] = 1R X 2 AN B

2.6.2 EA4 T (principal component analysis,
PCA)  PCA 1373 B s W] LA B 7 HE AN AR i
A B S e, OB I R AR IR, SRR
WRIGHE S B SR A FI 29 58 R - KA SIMCA 14.1

B, o I 2B S P 16 MRRAE I WG TR FREEAT PCA
G3HT, IS B AT S R SRR AN [ P i
FIRSAE i B 0 22 S b 3 . 1l 28 % F°F S 9 Scores [
A1 Loading KUl 4 from. 7 AR RTT AL A
BE# R%um 4 0.986, RiMALTINEE /14 0.796,

LWL T AT DR 98.6% 1) 54615 5., H
R%xcum Fl Q%xeum ¥ KT 0.5, FHIEE N RIAY R 4T,

FOERTSE. B Scores BRI EN, 2 MRS al UAS 2544 5
TERERAE 2 DA R, Ui WP &AL 5 B o A7 A
WKESR, nLMGEEUFHIX 5y, SRR RIEAR
—3. Loading &I Rl 73 it B IR A G 3 WA AR
3R ) 22 SR DT EREOKR, J8 i Loading P& TT T,
XF p[a] OX D B MR PP B R BRI IE 4 11,
8: % p[2] CY FlD HISZ NG B R B MK IR i 14
15. 5,

2.6.3 1EZ R/ =355 4 (orthogonal partial
least squares discriminant analysis, OPLS-DA) A
[T~ PCA, OPLS-DA J&—Fif i B ik 7 tr 4t
Tk, %IRRT OPLS, fligraR(s B R E4Eh
FEF RS b, SRS N (R )R R, I H.
R 5 T dRe I RICR J 32 134593 B )
AL SR SN o DyadE— A 9 e o AN [ 7 i R A
L ZE 05 2560 T B R MR R IR B 43, 72 PCA ZEAill HoKt
Horh 2 H, DIKERF B 2R 8CE0E (1) 16 M
fEWEIET AU B &, FIFH SIMCA14.1 A& s
OPLS-DA &%, 7£ OPLS-DA 7543 K (R%cum v 0.69,
R%vcum A 0.973, Q%um M 0.966) H, 14 #LIKEKT X
12 B R HIX 40 2 25, HAHELS PCA
XArEER R, Wl 5-a frx, Hf BQZ-8. 9. 10
BE RS HE, PIRER IR 2 8. AR VIP Bl
Kl 5-b fm. DIARREZEHRE (VIP) >10 4
P, LR 10 DM ZEFRIEPR T, T 4. 8. 3.
11. 7. 10. 12. 17. 13. 16, 4%} dactylorhin A.
1,4-di(4-B-D-glucopyranosyl-oxybenzyl)-2-benzyl-

malate diester. loroglossin. FZ1F VI. A
FZH V. FZ2H IV, BliZ2E, F2H V &
Ktk AR ECHE B, Frb dactylorhin A (1) VIP {H
R, Ui B2 FUKER T dactylorhin A 15
BERRDE. AR IEEE, @ E
o kar 56 200 PO R P R REAT B0, 45 SR AN & 5-c,
R2. Q2 [ElJAL A IE /7l 0.114, —0.51, #/h
TIRGAME, WEBRRE TS, AT T 2 MR
FIRE 111 28 35 B it 1) 0BT
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p[1]
R2X[1]=0.542 R2X[2]=0.178

4 26 #tlLZEEE PCA (a) & 16 B4y PCA & (b)
Fig. 4 PCA of 26 batches of shancigu (a) and PCA loading plot of 16 components (b)
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Fig. 5 OPLS-DA score plot of 26 batches of shancigu (a), VIP value of 16 components (b) and OPLS-DA model permutation

test results (c)

2.7 WWEEED 7 MYFER S HPLC S ENE
WL 2R AL 22 i W T, H TN A 2K
B> FEONFESR . BRI LL L 2-57 T 330 IR IR
B o AR FT AT T 7T 25 A SCHRIROE S 281 53 4
R A A = Ry EEE 2-53 T HE S REREE K
B4y tn dactylorhin A 22 H . gymnoside &, 2-
ST A TREG IS U loroglossin,  2-"F FESE S
B2 fig 2% K 4> 0 1,4-di(4-B-D-glucopyranosyl-
oxybenzyl) 2- benzylmalate diester 25, L J2 JE2 0

WAEEE Ay FRZECHE By B2 BEE, B
B ambi i &, Bokek7 5B &5 LRy &
BEFBOVE .. AT L RS 2 Fhes i
A By 22 57, T8 35 1L 28R M TR VPN R R,
MR H AR SUEITE o A0 22 A RRAE AR T AT 1%,
HY loroglossin. dactylorhin A. FXH . LZ5 NI,
FIABETE AL AREETE B B2 7 MURMERK
YRS B IE T
271 HMHXRRFEE

¥ % W B loroglossin
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dactylorhin A, EHA T IHZ55 1. HLEEEE AL
HRBGEE By Bl BU I i & 0E &, st
5 R 1 7 T R PSS T o A TR R VA R . 3%
MR “2.27 TR i R TINE . DAIETHI A A

Fr (YD), JREIRFEARALAR (XD 22l 2k,

THERNE TR AR R AL (R?),  [RIBS BEAT A I PR
(SIN=3) FIEEIR (SIN=10) [JillE, 458 NE
7, BRI R G Y 2t ok R R A

R7 FREZEVTHIE

Table 7 Regression equation of standard curve

of HEE it it 1 25

R/ (g mLY)

RZ

o K[| KR EER
loroglossin Y=12 032.63 X+929.35 0.999 9 0.78~50.00 0.070  0.210
dactylorhin A Y=30407.53 X489 318.98 0.999 5 2.34~300.00  0.040  0.110
SPRE Y=18697.3 X+159 719.76 0.999 9 62.50~2000.0 0.100  0.310
e Y=7279.75 X+4 244.39 0.999 4 2.50~240.0 0.140  0.450
FIALIRTE A Y=10560.63 X—2 008.10 0.999 9 0.26~33.34 0.080  0.260
FIALCEE B Y=6445.91 X—802.32 0.999 5 0.26~16.67 0.007  0.021
e Y=269 712.81 X—11 700.24 0.999 6 0.01~20.00 0.003  0.007

272 WEERALE  H4i5 8 BQZ-1 1 MCG-1 (1)
L ZEERE S, 2 “2.4.27 THUT 204 4% Bt 5L VAT
F “2.27 Wiorh, HLEHRE 6 Ik, o BITHES R
S P £ B B ) S50 T A . 45 R 2R I 5 R s 3R Y
[A]ff) RSD<<0.05%, U MIAR ] RSD<<2.5%, FKHI1X
A KGR R AT

273 EEMRLE  H45 N BQZ-1 1 MCG-1 1
L R, F% “2.4.27 TR 2 A 2% ik i VA
Fi& “2.27 TGN, St BRI VTR LR B B )
U THT AR, 4h 3R I K R D U R BE I 1ED ) RSD <
0.1%, IR RSD<2.43%, FHIAJTHEEE M
RAF.

274 FoEtEiEe BS54 BQZ-1 F1 MCG-1 /)
W ZETERE i, % “2.4.27 U 2 A4 2 A b VT
2 F 04 24 4. 8. 164 24 h i#HEE, F% “2.27 Ty
BTy VRS AR WU P R B B [B) SR Ve TR o 45 R & A
TV (- B4 B 18] 1) RSD<<0.3%, U&TAIAR ) RSD<
3.0%. FIPAMAE 24 h NEE .

275 MFERY R 5~ BQZ-1 M
MCG-1 Kl 2454 %% 6 13, 43 049, DAL 1 :
1 B BRI AR R4 22 A3 RO B, T 5 mL &=
T H 60% 22 %%, BLiilpk 80 mglg (LAAZ4E 1)
WA, 1% “2.27 AT, 23 BCsR & i i
B[R] ST AR, T B B AR RN 2 A0 RSD
B o DKERT-H T 2E 2 1 35 A0 0 Bl 23T 28 IR [ i %6
435N 99.20% ~103.15% F1 98.43% ~ 102.25% ,
RSD 43514 0.57%~1.64%71 0.52%~1.73%, * M
T 15 B HER P KA

276 FEMmME B 14 #HEOKERKF RS AT 12 #EE
RRUENEL, 1% “2.4.27 TUR A 2 A s A i
i “2.27 TioAT, MRHE S R B idE E R A
43 HI#E 230 nm Cloroglossin). 220 nm (dactylorhin
A). 224 nm (HMEAF). 270 nm CILZE 1. A
FIRFE AD 320 nm (HFEHKTE B. BI=ED F
BEATASIN, 15 2RI B oy W AR, THEAE B &,
WA 8. MHE & FRIR o & 8 E 45 R AT K ]
A BA T A ) P o RS L 28 2 R 22 S I R A 0
L& 6.

2.7.7 Fisher Z&1:3 5] (fisher linear discrimination
analysis, FLDA)  F|H SPSS 21.0 4t i 4] Fisher
L5 0T B8 AIE OPLS-DA 1 VIP KT 1.0 1 5
ANFEBR B AN 8] R RS 1L 2% 25 38 ) o A
P, K BQZ-1. 5. 8. 11 X MCG-1. 4, 7. 105
FEMBONIRIESE, HARFEMIBINIIGEE. KIIg5%E
FE A 42 BERS & BA AT 7 H 4%, L loroglossin
(a). dactylorhin A (b). FHMH (o). AKEIEB
(F). BIZE (@ FERHIARE, 2R R 2L
(discriminant function, DF), DFggz=-43.839+
0.030a-+0.029b+0.003c+0.758f-2.545¢g, DFmce=
—53.319+0.153a+0.007b+1.959f-6.595g, ZH )i .L»
Ak f B8 K4 ) N —-5.268 . 5.926, H I BR L
Lambda #3452 1% P $4/hT 0.05. HIZREREA
H & 50 A B IR SR IR, FEAS B IR A ) ) 2 3R
100%. B loroglossin. dactylorhin A. F##. H
FERFE By Bl 22 0] LIRS 1L 28 i 7 i A [X 53
IR BRI AT o
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Table 8 Content of components in 26 batches of shancigu samples
o _ _ RS E (g™
loroglossin dactylorhin A EhsRE] TSI HRBEE A HABEE B WA
BQz-1 83.90 161 2.02 456 4.40 118.52 25.03 13.46 2.80
BQz-2 23.55 2233.77 590 0.48 207.00 412 241 0.64
BQz-3 115.87 242 2.16 6415.54 197.03 35.06 20.56 419
BQz-4 24.00 223 8.67 652 0.67 185.02 4.58 4.35 0.78
BQZ-5 51.85 179 7.02 464 3.99 67.27 4.55 2.53 0.63
BQZ-6 19.44 251 2.55 614 3.12 79.94 3.42 2.28 0.57
BQz-7 46.95 206 8.97 466 5.47 118.28 6.76 3.69 1.12
BQz-8 150.46 205 6.99 7894.79 528.04 4.98 3.30 0.77
BQz-9 88.72 2555.63 813 0.09 361.73 4.80 4.34 0.88
BQz-10 83.96 2555.49 8215.18 560.28 5.86 454 1.10
BQz-11 195.45 1828.35 690 6.71 234.08 9.18 6.99 1.43
BQz-12 199.62 206 2.23 721311 266.83 8.62 7.16 1.30
BQz-13 17.87 195 4.83 787 9.66 265.19 4.10 441 0.78
BQz-14 239.13 2314.92 722 0.92 384.90 11.31 6.92 1.60
MCG-1 533.65 15.54 246 3.33 151.24 85.29 70.68 19.31
MCG-2 482.44 16.66 188 0.45 216.07 86.50 58.24 16.54
MCG-3 722.65 21.47 3101.21 282.06 106.52 100.29 28.42
MCG-4 481.51 179.08 2349.33 172.13 27.38 34.29 8.96
MCG-5 541.63 114.97 234 4.79 257.54 29.60 40.34 9.06
MCG-6 591.90 189.41 2504.53 269.17 36.08 45.15 11.50
MCG-7 742.03 50.47 400 8.95 56.89 16.30 23.10 8.22
MCG-8 941.22 72.75 455 8.53 127.74 14.32 23.58 9.21
MCG-9 823.60 61.57 440 0.66 111.94 24.47 33.91 12.47
MCG-10 752.86 42.58 353250 277.76 29.04 33.75 10.89
MCG-11 687.34 32.89 3014.84 220.11 21.39 25.94 8.04
MCG-12 765.22 13.54 3429.02 293.91 37.82 34.49 10.77
9000 = e £ 35t
6000 1 . rT ool 5 ‘ » ~UKERT
7 3000 n = mll T ., i :**
;fi) 8001 T 5 408 ’ ‘
fﬁi £ T I *kk
& 6001 SERT J
] I I
w4001 104 i
T
200 [ 5 B
0 i : ! i 0 '\ ; g ; - -
A B c D E F G
A-loroglossin - B-dactylorhin A C-FHA#F D-IZE I E-AXBEEA F-AMBIEB G-HBWZE P<0.001
A-loroglossin  B-dactylorhin A C-militarine D-batatasin Il  E-blestriarene A F-blestriarene B G-monbarbatain A P < 0.001
El 6 HPLCiEQEIERIERR S S ENEHTE
Fig. 6 Determination results of marker components of HPLC fingerprint from shancigu
3 e NAER . BR RS T HSE R RIS, 14

31 REUGEERREMFMHMML

ARSI T RO L GEARI IR
P45 AR X 1L R 2R SR B AR 52
I T IR s Al 1T HRBUR AT (LR AR 7K
BRBCEG . SRR TA] S SRIBGREO . SCER A L 25 2544
A SRR R A B A Y8, AR 7 i T L B )
LI R - ZRE-/KGB A SE L, R FH I
W 225, 5 RS B 2 0 24 b E B AT sy R

BEE P AR I 25 R /DN, S 000 (A B B AT B D 5
4, HABERPEERME/DN, MOER: L BE-/KVE NEREL
BRAT R — D5,

AHIF T IE IS IE ARG WG b g & P ik, T
PEHCR ARG AN 2 MRAREE AT b ASRIY
FONFEARVPAN S, LB O R bR (1 2 5 DTk
B, HUGRRNREL . RIS BRR T, g
7E 60%ZHEE. 1130, 60 min. 3 &M N F A
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e DUSIERIRIF AR PRI, SEEARAA S Hoof i
Prlf 22 vk e, FUGRBIRREL. BREEE. 8]
JRETIE], HHPAE 80%ZEE. 1110, 90 min, 1 k%
R IR R . 276 & RR &K AR R
M2 oTmk, 2R E IR IURAE y: T0% L
RPRBUER, BB 10200 BIRSREL 2 X,
/X 90 min.
32 BIEEHK

AT TR A T 21 S PRI 5T 0 HPLC e it
BREE. AR ImIERATIAL, Sese s HPLC 45
N R BRZ . loroglossin. dactylorhin AL A% E .
WZGE N, ARBEE AL AREGEE B, Gl 2%
2 wsrh & E R ARV, JERA PDA
I 50 1L 2 s K R RO AT 190~400 nm 4
P, B AE 190~210 nm 3B &, ZRE
Rk ETE R o B AR R 3R, 16 B 200 nm /2 HPLC
Fe o R A, HdE#E 230 nm (loroglossin)
220 nm (dactylorhin A). 224 nm (A F ). 270 nm
CIZEE N, BMEED. 320 nm (HREBEE AL
FIFE B) EAEENE T Eiillgktk, sk
JEE /D 1 B S PR S
33 EBYUENERULFITEFZSH

AW TR P A AAEE A/ . CALPCA 1 OPLS-DA
S5 T7 RN 2 AR AS [B] R B 1L 28 % 24 44 i SUEL
AT A BEITENY, INX 7 T OKERF R R 2K
T A2 B 2 S ERCsr s R Fisher 2214 )
23 MBS IE BT 38 BV ARFAIE B 3 AR A (R ot A L 2K
HUUNTRAR I IE M, il 2 256 1) o = 1P 48
PREEREERAE THKYE. 2 /N A P R S
FRAHALLEE 382K T 0.9, AEANIR] 1 it KIS 1) ARABLRE A7 e
DX, R BIANIR] R b KRS 245 A7 TR 27 BRI AFAE — 78
22 53 A S T R S 0 BT G R A WD 2 I R X 4
H:rh BQZ-8. BQZ-9. BQZ-10 7£ PCA A1 OPLS-DA
RS BRE, TTREE B TIX 3 AN T = E VL AR
mn AR IHZG R N E R A L, X R
GRERRRSAMARKKEE. R A1 K.
55 MR HE (1) 16 /MFFAIEE 1 DL OPLS-DA H AL
VIP KT 1 HEAT 2 s it RIURS 1) 22 S5 o i 128 »
4 %] 7 dactylorhin A . 1,4-di(4-p-D-glucopyrano-
syloxybenzyl)-2-benzylmalate diester. loroglossin.
FZH VI, AXH. TZH V. TZH IV, Bl
ZEL T2V Rk BREKEE B10 N
ZE5 RS PCA Bifar Bl E A — 3, Ui W IX LL 1 70 7T BE

e AN (AT A RIS LUy 28 2k 24 TP 1 22 S A AR AR B A o
34 ZROEBENE

&4 Rk, 1l 2 1 A TR AR T R A
W, BUEIFMR R MR TEE . RIT L2
oA o 22 S e G S S TR I P R DU v L 2R
R EEH R AR EENE L.

AL T 1L 2ETE 4 AN EEPEH 26 HERE
ai, DAAS[RIT A% 22K, G 7 AMRRAET: B4y 7]
I REAT 5 B o 8 IE A A A A I AN T 22 55 PEAG G
RIMAF TS EAGIES O, HE5%, BeRAM
SFEA RS, BAAWEEMEER (P<0.001);
loroglossin. WZi % Il S &GS IES DM, HEA
3, K HEEA tH56, loroglossin B At i 35 1 2%
5 (P<0.001), hZG&E N A EFES, BLEE
£ (P>0.05); dactylorhin A. FHIZZBEIE AL F AL EE
3 By BWZEATE LSS, RAESHRER
(Mann-Whitney U), SiRHIEAWEEMEZES
(P<<0.001). i#iL Fisher Z&1EH15 5007, 43 T2
TUKERT ARG RN R A, IR AR &
B IE S IR UE SR IIE, FEAE IERA A Z Y 100%.
ULBH I 1Y) 5 A R o3 AT AR N da br o T %5001
PPN [ R L 2GRS i, g L 2R s TP 001
Rt 7T 2%,

ihbh, Vg 1-3E IR AN 2- KR 2= AE 1L 28 %
ST R g s, WEH—Em
WA, (H2 T FWMEROR, Higd R, %5%
BTSRRI, BHETE Cag A AN FoAth /MR %
REAE 0 7 52 1) [R] IS 3T, SE 4 ) o B 5 VA et
Fio AW FUEE L T A [F R bR A Ll 2K 4 26 1)
HPLC $R 4, Fail H Ll 285 b 17 BhRRAE i e
HIET B3 RBRLAANE 16 FhAFAE 2 At 06 T AR
B E2E T I X 4 T 2 FiAS ) RS A (1)
 ZE 4R, @i OPLS-DA #%! VIP {ffifik 1
10 22 bR ED; ST T R SE 7 FRRFAE AR 4
& BME ik, FEE S VIP ATk 5 M
HEHAWNEEZRNZERMEFEY) (oroglossin,
dactylorhin A. HXH. AMEEEB. B 2ED,
SFUKER T 5 B 20 A S oy 22 Sl T e AT
I HT . 45 SR BN FE R RS A & & BARAE
B ZE 55 o B FE T AN IR i RS L 26 24 6
PRV SRAE S, il 263 2 A B R T s ]
R e B R AEEE S . SR, ARBFFIEAFEAE—
BN BB, EERI AR S 256 A )
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