BEARIR 3 mL. IESCIKE N R K IR 2, TE A

SER LA 3, T BT R AR 4,

F2 EXRBEARSEKFE
Tab 2 Factors and levels of orthogonal test
P EES
AGMIRRARR L) BRI ,g/mL CORMHARIN ), BV/h
1 1:3 0.5 1
2 1:5 0.75 2
3 1:7 1.0
x3 EXRKELHER
Tab 3 Results of orthogonal test
vt EES fihn
RS A B,g/mL  C,BV/h D TSTR Jfif ,mg
1 1 1 1 1 111.63
2 1 2 2 2 22722
3 1 3 3 3 24279
4 2 1 2 3 161.51
5 2 2 3 1 223.98
6 2 3 1 2 293.28
7 3 1 3 2 160.78
8 3 2 1 3 220.96
9 3 3 2 1 293.58
K 581.64 433.92 625.87 629.19
K, 678.77 672.16 682.31 681.28
K; 675.32 829.65 627.55 625.26
R 32.38 131.91 18.81 18.67
R4 FEDWER
Tab 4 Results of variance analysis
JFERE EFIR AE ep] F
A 2024.68 2 1012.34 3.11
B 26 462.63 2 13231.31 40.59 <0.05
C 687.44 2 343.72 1.0
D7) 651.89 2 325 95® -
‘ZT{:FUOS(Z’Z) :19.00,Fvul(2,2)7
NOIC:F005(2,2):19.0 Fy |(2 0
3 %Xhﬁ%‘ FR A IR R R
> AR B AR B 25 l’]
(P<<0.05). HIICHHERAEH G ] ABCo, I TR CXF

IR A5 A RE IR /)N TR AROSAS 225K, ff o fe ¢
AEAKTA A ABC, B IRFHEAR S LR 125, 2505
R 1.0 g/mL, W FFHAR &4 1 BV/h,
2.3.2 (AR AEE  HL20 g HPD100 R ACFLIR
PG , 2 WAL BR S R L 2 AT, A5 o MERRREEC2.1.17 0
T 1.0 g/mL (A4 253 ) TSTR AL A4 VA K 100 mL, 7ER} S
FEAR R R 125, 253 Bk 4 Ry 1.0 g/mL , W AR
TN 1 BV/h &/ T 3eAE  RE A5 mLAE R 1Ny, 55
IRFREE 16 40y, 22,1700 F e - M —m o
PP TSTR A ittt , AR W3 53 )75 A e , L TSTR
(5T AR, 2l i 2, 25 R LI 1

P 1 RT L, AT 43 6 T LA A i A s BB 5 i ik
B4, I 43 6 th TSTR A9 i 2 7 49 5 Y 3.3 4%, 15 20
g HPD100 B LA B Wz i b A e AR 4y 25 mL,
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HIAH S F 25 g 4= 24, (AL, T HE HPD 100 B K F LA g Y
T IR ko R g 1 g RS AT IR 1.25 g A= 24

0o 2 4 6 8 10 12 14 16 18

%
E1 TSTRZE HPD-100F K 7L IR Bt #xs A L B it s il 2
Fig 1 Leakage curve of TSRT on HPD-100 macro-
porous adsorption resin

2.4 HPDI100 & K 7L#3 B8 3¢ TSTR 7 0K B B9 52w & =
%

241 fEWIEFVATIM B S B0 g FAL PR TS 1Y
HPD100 FY R ALBHG , M depett . #H50 mL Jit /2 vk i
1.0 g/mL(LLA= 28511 ) A TSTR RE SV T, LA 1 BV/h ()
L A BRAE , S FH 4B K 35k 2 Molish 2 v ok BHH: , 2R
JE MW 1 BVAERF - 50h 15% . 30% . 45% 60% .
75% 90% LI, P 3 BV/h s PR , 55 21 mLAEH 1
AT, FIRFUE 184y . BRI 4 K 1
mL % F 10 mL EP 41, ?&“2.1”@?%

—WArH TSTR B9 o i, i {m/ AR bR, DL

TSTRE’JE%W b HRHEH%,/.:%DW K2,

1012 14 16 18 20

Hisy

B2 ARERIBCEEIEMNIE TSTREFEEZ W ik
Fig 2 Mass curve of TSRT after eluting with ethanol

0 2 4 6 8

of different volume fractions

&l 2 A AT, TSTR S ZLAE P 7E 60% ~T75% L DR
J VR b, R A T R R R TSTR R & Y
66.54% . M 75% LBEHA RAFAVEIRE J7 , 11 90%
T W P TSTR % & M 1K, 1 5 TSTR &L & 1
7.97% , N AT &, VRIS 5t Atk U 2o DS 4 i
PR 2% 5, T 30 9% £ B e 2 PR B R i 2% It
)i H 75 % S BRI TSTR .

242 fEWIEFVAFRE AR LR BRIk A0
%2 A AR HPD 100 TR AFLI A BEAT: , THERA o EC 4 17 S5 AR FH
JriE e A 1.0 g/mL (DAAEZ5H) 1 BRI, LA L BV/R
FOEE R REAE , S 5.5 BV [ 4liZK 2 2 Molish %2 i
FAYE . SRIE B8 BV Y 75% L %A 1.2.3.4 BV/h
EOF AN ATV, WA VRV , B30 2 B L

REE A
/TNEER
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I mL & F 10 mL EP 45, #5217 30 R Jy i3/ E I3
AP TSTR i, 2558, Y AR B &40 5]
J31.2.3.4 BV/h b, TSTR Jfi & 4351~ 106.31,106.73
109.66.106.99 mg.

MR AR TR ol 3 BV/h I, I TSTR i
T KA 109.66 mg, ffE AR £ N 1~3 BV/h B, T
FI TSTR 114 55 5 5 fff I AR B G 1 1 K/ N R IEAH G KR R
R AR R & 4 BV/h B, IrA5- %) TSTR ()5 2 FF

q R, BT DL AR R AR R 5 3 BV/h,

243 AR EE REE RIS mL iR
&R 1.0 g/mL (U253 09 EARR, #2 B LA A &1
PEA e, Wt 5E 45, S FH 5.5 BV B9 467K Pt 2 Molish
FCN R BAYE SR 5 75% CBELL 3 BV/h B T 3 R4 T Uk
W, R 1 BY BPAS#F2HC 1 mL F 10 mL EP 4§
o SR EORE T IR, R 2.1 I R O AR I e —
WA EEFAFI R 1.2.3.4.5.6.7 BVH) 1 TSTR
BRI o, 25 5 DL 3.

120

100
80
60

40
20
0

TSTR Jii i, mg

o 1 2 3 4 5 6 7 8
SRR AR BV

B3 MIEFIEREERE

Fig 3 Study on the volume of desorption solvent

H L 3 AT R STLA R 7 BV I R
TSTR i JE  R I, A 5~T BV fift I H 28 g a4

AR LTS TSTR ()5 A 2 % %
S A AR U B o

e, LA , 4510 mL A S VRt B IR A, e A
e 105, 25 BT Bl 1.0 g/mL, W BHA R AL 1
F5 1 BV/h ST, 5.5 BV 4K e el sk i 2
J5t, SR 51 5 BV 1 75 % SRERWGEML , 43 B e LT
VR o #5217 W0 R I ik I R R — iy Ve B v vh
TSTR {49 50 i3t I 1155 W £ BA 3 (B J5 TSTR 14 5 it/
WX 1009 ) , 255 L2 5.
&5 TSTREBRARBRITELER (n=3)

Tab5 Results of desorption retention of TSTR (rn=3)
e FERRATR TSTR WRMHR, VEBUR TSTR fRWR{RE FH/lit RSD,

B, mg mg M ,mg K, % R, % %
1 237.30 135.74 106.24 78.27
2 237.30 135.74 105.30 71.57 77.96 0.46
3 237.30 135.74 105.93 78.04

BIRER IESS , 10 mL (35 4225 1.0 mg/mL) #Y_E AR
it 4785 He 125 (¥ HPD100 AU A AL (9 i 7 £ B R
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57.20% . 15 AIAL Y FAEHCH 10 mL B, TSTR A9°F
Y1 W A B8 RN 77.96 % (RSD=0.46% ,n=3) , )i ] Fi]
HPD100 %! K fL# g & 4 4lifk TSTR &t T 2 ke &
CIET
2.6 TSTRHJHIEZ

BURBIARA: 2584 700 g(BPA= 25620 700 g) , #%2.1.17
TR il £ TSTR T8 f B Ig AR s ol 105,24
WL 1.0 g/mL, W FHAF R & 1 BV/h4lifb T
SR BRI 5.5 BV 4k 4 BV 30% % .5
BV 75% L IEESEMR , WO AE 75 % Z BRI, Dol I Mk 4 , vk
AW T 80 CHEFE P Bt T, JF I Horb TSTR Y44, 25
RIWFK6,

&6 TSTRHZEBWELR (n=3)

Tab 6 Results of content determination of TSRT (n=3)
" A2, TSTRTHRY 4ifb)5 TSTR - 4, V94, RSD,

%

g Jit, g Jit, g % % %
1 700 97.37 5111 52.49
2 700 97.81 51.32 52.47 52.47 1.53
3 700 97.67 51.24 52.46

FH 2 6 1241, il 45 19 TSTR T8 H TSTR 4l Hy
52.47% (RSD=1.53% ,n=3) , i B KT 50 % , ¥ B % F]
A EE ik TSTR I T2 EH /[T,

3 it g(\

FAUB I — SR ”%@Q A8
PEPEPEN A B, ) w@gj@ﬁw@wmﬁ
R 1 *m%a g s WIPSIU

“ﬁ T ANS RN B A B BT RO
AN H AT T R T R RIS B
UGS KA G, Qnig 17 B A i

IR A% 1R LL | 24 Y005 e VR B R W A AR O o, X =
1] LA S LI RS S R P R L B A A
1R B AT DA (= 4 I X AR 0 A 3508 A W o 5 g o X
T TR B, A5 2 R T Tk B e vy, DU B R,
W2 5 %) 00 A AR g PR 4 01 o B A, % it 5 A AL
A3 B AT O A3 22 8] 72 A S W B 5 T BRI A
I 27 2T R B AT, W /N A — 8 AR
T IR AR R R, R AL T AR R T
IR B o] BRI R X I A BRI R, A I A iR
A, BT RE 2 S 25O BE XA it A 50BN A3 W B AS 7843, AT
T SRR S A RO A i ik R 5 R R AR B R R AT
R, B[R] FEXG i, £ 26 7 R A, AR &y . R,
ARG S IR A% 5 HE L 24 5 o v A R I oA L o
336 3 PR 22 (4 [ AP X 2 SR R S, 45 Y 3 PR 22 Ak
P A P REREAR R o 105, 293 F e MR M 1.0
g/mL(DIEZTE) W BRI R 1 BV/h,

IREEAR B B  h = EARy, 12 45 ke
2 IR 0 8 20 R 2 B Ry, R SF
BURBEAL A . AT ST O R ELAT B A0 2% 59
R B A AL BB R X TSTR F 0 B A it Atk RE B4 T
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Preparation of Rotundic Acid Monomer and Content Determination of 3 Components in Ilicis rotundae
and Its Refined Products by RP-HPLC

WANG Yuan', GAO Bing', CHEN Hua’, ZHANG Lei' (1.School of Bioscience and Bioengineering, South China
University of Technology, Guangzhou 510006, China; 2.Guangdong Institute for Drug Control,
510180, China)

Guangzhou

ABSTRACT OBJECTIVE: To prepare high-purity rotundic acid, and to determine the contents of syringoside, peduncloside and
rotundic acid in [flicis rotundae and its refined products. METHODS: I rotundae saponins was prepared by ethanol extraction
method and hydrolyzed with methanol and sodium hydroxide; rotundic acid monomer was obtained after recrystallization. The
contents of syringoside, peduncloside and rotundic acid in I. rofundae, its refined product 1 and its refined product 2 were
determined by RP-HPLC. The determination was performed on an Agilent XDB C;s column with mobile phase consisted of
water-acetonitrile (gradient elution) at the flow rate of 1.2 mL/min. The column temperature was 30 °C, and the detection
wavelength was set at 210 nm. The sample size was 10 pL. RESULTS: The purity of rotundic acid exceeded 99% . The linear
ranges of syringing, peduncloside and rotundic acid were 0.18-3.22, 0.59-10.36 and 0.20-3.53 pg, respectively (»=0.999 9). RSDs
of precision, stability (24 h) and reproducibility tests were all lower than 2.0% (n=6-7). The average recoveries were
96.08%-100.81% (RSD<1.98% ,n=6). The contents of syringoside, peduncloside and rotundic acid in /. rotundae were 1.61% ,
7.26% , 1.29% (RSD<1.08% , n=3) ; those of refined product 1 were 0, 82.59% , 4.18% (RSD<1.67% , n=3) ; those of
refined product 2 were 0, 73.29%, 7.41% (RSD<1.15% ,n=3), respectively. CONCLUSIONS: Prepared rotundic acid has high
purity and is simple in preparation, safe and environmentally-friendly. RP-HPLC method that established is simple and reliable, and
can meet the requirements for rapid analysis of 1. rotundae and its refined products.

KEYWORDS licis rotundae; Syringoside; Peduncloside; Rotundic acid; Preparation; RP-HPLC

W (Tlicis rotundae Cortex ) N &T BHHYIR AT DS QIA
(Ilex rotunda Thunb ) /Y TR B2, W 3% T 2015 4E i h
Ly (—F) W, B2y FE AT 5T 0, S b 25 44 vh

E’J{E @EJMJV\%'U\J%T%‘H KA FH ROLNIR , 7
RO A U T R T A
B AE o 78 HE B9 SCRk P, DORORA I 24 4 H R FHZK
RV 52T 2 R S BRI R 24 e ]

N2 R (N3 25 M i 3

52 I 4 7k 280 52 28 0 T 2% R A X ex rotunda
Thunb. 5 FA ﬁﬁ@a (%) s 46 T A AF % 1
nn(iﬁtﬁ 4%0 i 94.9% ) KA EHF X

11868-201001, 2li i : 89.3% ) ¥yl [ 5 &
; Jmﬁﬁﬁt&n,ﬁl%fh 1% A P T R A MR
'ﬁ T T B I 2 e s 56 58 [ A g AR — Ak A

TESIHTIIFFE B AR IE A 2R Py LC)k RO T 99% ) 5 2R T W 5 U 3 4 ik AR
A S AL 2 b N =il ERENN j?JUA\ .1 %1@([6] HR AR A 2 BT 1 A B e AR il i 15 R
fEE 4 - PEE AR I S R P A AN K T iy B PR SCHIR (6] H Fry e e

ot JOL IR B4 H IR ) 7E 40 min 5, HLUR SR 1A B Rore RS il it 2 (A2 R TR 2 A Wy o

SR Y JCATLIR AT BE 1 0K e BT Y 7Kg 1T 52 W) 5
I R STk P A A ROrs I R FER R E IS 7
BT BRAEBON IS, RIS A R, ARG
il £ 25 LA 5 e R B, - Bt — A DAL B il s

(8 HPLC & F, 258 BORG il dh vh 58 T & KRBEA

ROV R 5 B P AR T A PR TN T
1 ##E

1.1 Y38

1200 %I HPLC 1% (£ [ Agilent 23w ) ; SB-3200DT %I
R I VA CT B 2 AR R B A BR A )
TP-114 B3 F R [ PR (AL 50 47 B2 7] Quattro
Micro API %Y = & PU 2% A 5 B¢ ot 335 {% ( 52 [5] Waters 23
F]) ;600 MHz Advance %I 4% i 4 (NMR ) 35 1543 (7 ]
Bruker A ] ) .
12 it 5k
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5T RSB R 2A3L10 = A ) ; LM Akl (18
[ Merck 2w ) ; 7J(j§lﬂﬁ€7j(,/\fﬁ B SR A

2 AES5H
2.1 T!IMT"H&H’J%F'J%& LHTRIE
He SCHRTBT BRI T 245 SRS B 2 HF . 45 10.0 g

PO N B AT IS R T 20 mL B R 100 mL Y 2 mol/L
A A AR R, R R 2 he SR A ER R R Tk
N, AT UE . Al SE A 30 mL /KA 10 mL ZFE,
FE50 CFEZS A 2K, TR R NR . K Quattro
Micro API % — 5 DU 2% T £ B¢ Jii 1% 1 A1 600 MHz Ad-
vance 7 NMR 5 154 SR UERO0h B R A 25 440 , F 7 4l
JE o RO R ) A T I DL 1

FE % 55 FRL B S 3% (ESI-MS ) S s v 07 B 1, HL R
Tif Hb m/z 2 511.340 5([M+Na]", BEISE Ky 511.341 2) 4l
b 77 Wy K% wE AL R A3 (CH-NMR) FR R 3t 9% B 3%
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Fig 1 High resolution mass spectrometry of rotundic

acid
(“C-NMR) W #EHE 5 SCHR B o B — 20, 2l
Ak A5 A R 1 R 40 K 99.0% o ARHIFSE R
FHEE 25 5 5 AR SCHR[6] P e I 20 B i, B4 s T
[Fi) B R a2 Jo T 0 (5 P[] B el o e B A o Y i
SRREAY -y N [ [ B R e b 1 SR T o B S O VA 30
fEglifl, 740, R 17% PRI, A H Ak 30% 2
P, A AL A R D, RF S IR K
22 RIESHEHEEBIL(RP-HPLC) ZMELTHH.
KELEFH ML EBREE
2.2.1 IRAXIHESLEMRISS U T A TR R R
ST AN A A SRrh B RS BB 3 B RS SRR E , N
PO S 25T 1 0.09 mg/mL  KAFATE T 0.30 mg/mL .
FOL R 0.10 mg/mL [RRA X R Sh VA .
2.2.2 BEEUR AR PGS TR A RO B 2 B
i, 2ok 345 . AEEARE 0.1 g Bk, In A HTEE 25 mL,
7 (5. 180 W, Hi %+ 40 kHz) $2H 30 min, 54 515
FH s b 70 P i ) 2 0, R, BRSBTS

223 (ARG REOE IS . (DN et
XDB C(250 mmx*4. 6 mm, 5 um! % 0 CWILBIAH
i (08~5 min M 0% ~12%B;5~

K(A)-ZJE (B) , B 15 PE
20 min, 12% po0OAR;

mL/min§ %N
VN SRR 5B , 25 3 R AR A X2 T
B KAEA T 1 R W R (I TC T8 . BRIe AR AL
PL 3 FRARI AL A0 KT 3 000, AL T &FH KA
T RO 0 R 55 AR S0 43 15 BEF R T 1.5, % Bt At

- ‘e
hh A s R LA 2,
TR A
0.144 0.107
0124 0.08 Kb A
0.10
0.06
50083 5
0.06 KA S 0.047
0.043 0.02 B
0.02
0 \}N_J 0
0 10 20 30 0 10 20 30
t, min t, min

AT HE TR B. sl i i

B2 BHEEeEE
Fig2 HPLC chromatograms
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224 KVERRFEL SrmlE2.5.10.15.20.25.30,
35 nL YRR HE VAR o DASERE S (pg) e A
i () T AU AR () T TZR M T 15 T4
AR AT T RO D R A [ 7 #2433 y=1 606.92x+
53.85, y=172.44x + 0.52, y=248.21 x — 1.97 (r ¥ Ky
0.999 9). SR FM KT HIT KMLEFT Kb hi i
i AR £ P LM 0.18~3.22.0.59~10.36.,0.20~
3.53 ug.
2.25 ERMRGIIMBRELE XTI SRS A R
PEFE . FEARMEEL A 1O BN 48 T & KRAA 1T &
WAV TR B 7 B A 3Ih 14.2 .95.0.176.9 ng, TEZME Ky
3 A 3 Fpy o (A PR 43 1)k 4.1 .49.4..67.3 ng.
2.2.6 KEEEIAR HEE RS X EER 6K, 1D
SR 3 AR, P E RSD, S5, T R/ K
FEA T RO I R I i L RSD 4351 0 1.22% ,0.63% |
0.94% (n="6) , RUULAHE R B RIT .
227 EEMIAR FEWECMHAMBKR, #2227
T 7 v i a5 B A A, EREIN E 3 Bl A R, &5
RV TH KA RO N R i ot - 4(E
AR 1.61% .7.24% . 1.30% (n=6) , %} )i RSD 43 51| My
0.83% .1.54% 1.97% (n="6) , FHH J5 s T Jk
228 FUEME W — S E . 4
5F0.2.4.8.12,16 ﬁ“ |5, TR T
B

KA AT gk RSD 43 %) K 0.47%
; ag% n=7), FHHE SV RE 24 h NEaRE .

. FIRIBCRIRLE  PATARE 6 7 AT SR
WAL 0.1 g, HEHE RO 1 25 04 Hh 3 Ffa 4314 25 1 43 50
N\ T R AL B A, 2.2, 27 3T ] 2 At
o = I PERR R s e i a = ) 1 = S S
BT AR KA RO R A4 [l
435114 98.90% . 100.81% .96.08% (n=6) , RSD 43 51| Hy
1.72% .1.55% .1.98% (n=6) , FRIA LI 5E HEWH T B
I A Ao R E EK
2.2.10  FEARIE  ERURO N 2R KT 1 FORS IS 2
45 B AR S TR, 5 2.2.37 T (0 1 A5 A T 5
DIAMR AR S 5 T A 11 AT 1T R
BRI, SR LR 1.

HH R L AT L, RO b 25 0 v 58 T 4 RAEATT AT
FOL R ST 1.61% . 7.26% \1.29% . 5 Rwh i
2 hF E A ARG LR T i 2 TR RGN ) 2R TR AR
53 KB AT RO R A T T2 AR 5 e AN [
3 itig

AWFFARAL T Rowb i R4 I At A 7 R 3 Rl o5
Sl % Y RP-HPLC J7 ¥, R FH o 45 & O v AR 5 Ak
R ==% SOVAA 730 % - A 53 | K i N g T
[l P G PR R 17 % HH EEARE 30% L. A5 J2:
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F1 HeNAMEREBHGRPETEE KELSH.
LB RENELER (n=3)
Tab 1 Content determination of syringin, pedunclo-
side and rotundic acid in I. rotundae and its re-
fined products(n=3)

ST, % K&, % BT, %
WER O RSD  JIEM T RSD  IEM FHM RSD

Heih

Fbli o 162 1.61  0.86 724 726 031 129 129 1.08
1.61 7.29 1.29
1.59 727 131

KT 0 0 0 8222 8259 079 415 418 167
0 83.34 426
0 82.21 4.13

K2 0 0 0 7312 7329 023 744 741 115
0 73.29 747
0 73.46 731

308 3 SR 7 8 B A ) S RO I PR A E S IF T 42
BT R Rovh Ny R X — BR 25 (fh 2 1.1 28872 ) L 32
BUT 2 i T B H B . AR S 22l £  dh d F vp
for e F gk B o, (i 2 A5 [ RS . R 1 R ) A ok
PR TSR AP IO IR . RO 10 R T HH i i fi
JER, BAER A B R b M AOK G 24 H RO iz
Dy R AR N FRELAA . Ty FBSEREAS AT 1L 100 9% [RTISR)
FH ARG PR REER  BC7E il 28 v 8 FH A s R 45O

Ry E g TR, SCRR[12]H R T I A JCHLER
B 59 o A SCHEE ST ) RP-HPLC J 6 DK SCHk b i
1.0 mL/min #2554 1.2 mL/min, B GE# 8| i AR A
MORBARFL oy B st Ia], BT A 43 v] AR 30 min N 58 B 7

Wi _

S T 2 A g Y
m%m%ﬂjﬁﬁMﬁ@mtﬁQ¥§¢mww%%
Dkt TR N e T o
BN & B R T
R T SRERLAUF . KEHIE LIS
T B A AR MG R RO 2 b
SRR TR . BRI R 25 b AT O
PATHTERERA , FLA K AP E PR Bk 4
5t ) RO 24 S 1 )
2016 41 25 ) (— ) B RO B2 b o 5 T
HKHEAF TS RARDT 1.0% 4.5% , I RHE R
SBRIRAG Fr Bt RS20 b o Bl PRI
EE I L 2 R B RO
B A RIS =4 BAARE 2 b I AR 2 o
W 2R . AFGEAR 37 1 RP-HPLC 1 A ol
W g TR KA AT Bl A RO ik
A4 7 A 2 R
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W E B eReHT R ERBATRIR S B E R AR REBERIE(AD) B, ik RN B R BUEFRIEAL
Z fiket o B 8RB PTAR R E R R US4 A A% c@xaﬁaﬁuifﬁffkﬁzﬁﬂx KRG R A ik R T S MR IR
BEAT R, BB 4B B AN BR AN R R B T BRI P B R EAAS . KA1, 1-= % R 0- = s A K (DPPH) A W R i R iX b #
BEARBM G IR EAE N B TR A R ARIUY A AR G R e 3p ) VE R, 4 9b-7T LR 425 5l 2 A3 Bl 545,
BT (Cu™ ,Fe’" Fn Zn" ) 69 2G40 ), A SR ILARIN L AD 1, 4R LR T BS BT B KRB T A S HEZRRS, &5 MNA
0.03.0.12.,0.05 mg/mL. 3#+#2F& 3F DPPH & v 35 69 F 2 PR (1G5 ) 9~ %) 4 0.021,0.011,0.013 mg/mL, 3+ AB.. 5 & JE 4 69 37
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Separation and Extraction of Total Flavonoids from Dendrobium nobile Leaves and St
Alzheimer’s Disease Activity in vitro
LI Yanping', LI Haiyan', JI Xiaowan', CEN Zhifang', YAN Jinwu’,

neering, College of Stomatology, Foshan University, Guangdon g:
and Biotechnology, South China University of Technol , 1

ABSTRACT OBIJECTIVE: To separates an ( | fldyonoids from Dendrobium nobile leaves, and to investigate its
anti-Alzheimer’ s disease (AD) acti \ DS: Total flavonoids were obtained by ultrasonic extraction method and
extracted by chloroform, e yl utyl alcohol after the obtained extract was dispersed with water. Qualitative analysis

aotion and TLC. The content of total flavonoids in extracts was analyzed quantitatively by Aluminum

method. Antioxidant activity of extract was investigated by DPPH radical scavenging assay; the inhibitory
extract on A .. protein aggregation was investigated by Thioflavin T assay. Metals (Cu’*, Fe'", Zn’") chelating
property was studied by UV-vis spectrum scanning to investigate the anti-AD activity in vitro. RESULTS: The flavonoids were
found in ethyl acetate, butyl alcohol and aqueous extracts, and their flavonoids contents were 0.03, 0.12, 0.05 mg/mL,
respectively. ICs of three extracts to DPPH free radicals were 0.021, 0.011, 0.013 mg/mL. Inhibitory rates of them to AB.. protein
aggregation were 43.77% , 52.28% , 38.42% , respectively. Three extracts exerted metal chelating ability which was best in Cu*".
CONCLUSIONS: The total flavonoids from D. nobile leaves have good antioxidant activities, AP aggregation inhibitory activities
and metal chelating activity, show certain anti-AD activity in vitro especially in butyl alcohol extract.

KEYWORDS Dendrobium nobile leaves; Flavonoids; Alzheimer’s disease; Antioxidant; AP protein
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AR

BT /R 7 ¥ BR 9% ( Alzheimer’ s disease, AD) & —Fir it
ZIRAT BN , HLAOG 28 i B AR 1 60% ~80%
H 1 AD i JCA IRIT 259, T AD A BLAFE
B AR, Z W5 5T AD WFSR R BT AD 259 i & 1 340
J7 1), FL A B AR IR R I AR 1. A I JE L e 4
J& Y, R —IERARPUE AR, AT P B
MR ARSI SR . A2k, 22 Fh a2 ) o
RKIEA RAFPLAD G, AR S, HERE
P A\ — 2 T B E I B o AT B T AD BIR YT, A EE 2R
RV, A BUA Rk A S R o T Y, ARBIESE U
T R PR 2 T BORAS B0 b SRR I
TR RS ML AD TGP PEMY , R 480 ik X — BE i
FIF R A S

1w
1.1 {88

BS-1108 L 43 A K F (1[5 9€ 2 R B A Al ) ;
RE52-99 Jie 5% 7€ K AL (I s AR ER T ) s BEIRE G Al
(7%= Merck 23 H) ; TLC Visualizer {#)23 (3545065 iR 5
48 (Fii - CAMAG 2 1] ) ; UV-1600 PC £ 4h-1] W 23565
BET (RS h A BR A F] ) s WRY-28 98 40 6k
FE T (R AT AT BR 2N 7] ) 3 RT-6100 bR 43 Hr4Y
(YN T AL AR 2E A BRA F]) o
1.2 A 5iLF

ERABI (T REFESARA A, S
2016-05-28, 221 LLIB} 24 F AR 22 e 25 Vg e Rl S B2 S 2 R
B ) 5 TR A O [ 24 A F 5 B %tk%/-

S

100080-200707 , 4% :99.0% ) ; AR 85 ( 4
AR T AT 201@0120,&3&%&, 1-— %
Fe-2- = i FELIR JHE (DP X £ Wi 2 T (3£ [ Sig-
:M01585784 1002008101 . 1002-
$97% . >98% .60% ~T75% ) ; K PE 4k

42 B (Trolox, BT H T A= YRt H A BRA R ) 5 413
fit A LR LT E TR CRENTH & TS e T A B
oynl) s HARR R b4t
2 FiEEHR
2.1 EHAHITHZERRE

VBT e 4 BUA AR PR BT FR AR T A, R AR R
Ko KEHFRBUR A 4 g, FTEARAL AR FREEHER
T 140 mL A7 v ik [0 37 J58 A ), e W 28 2 RO 422 3 TG
o, BUBUEWE , & THOE T, in80% L= i T s
PR, BUK 35 min, B B2 RPOURBI AL T, FIFR
BOR , TIese 28 AE T W 131 . HRESET
KAy MG LR SR FIE T B A B, AR )4 22
AEETCA, A IR R 0 A ORI, 43 3 98 W 4 5
R ARREW . AR5 R A FIER 200 80 % LI
I 25 2 256 mL i R, 45 2 S0 BRIV TR (A

N
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pret

W) LR RSB W (B IR IE T BB IR
(CHW) FK LYW (D) o

2.2 EERR S HIEMES T

2.2.1 WORNE  ARIER A2k ROV
TR S € S BRSO (EEREIE SN (Molish Ji2
7 ) = G A A B N 9 T T 43 A 4 R AR U I W
B O . A5, A TS WAE SRR 6 M S v A — Ak
Bk R g H B AN B S A R e R R AR I
Hh B B {UAE Molish S v A 5 BHAA: 5 1 B . C \D & WAE
5 Fh i o s v R M . 45 R R, B.C DR P
A R

2.2.2 WE@IEY A B.C.DERESFEERIK G
M b DIOE T EE-BERR-/K (4:1:5, VvV, R R MRt
FURTIFIG B, AR IT, 165 1% AICLIER™, ¥ T 5 18
T2 RO iR P AR S DL, 255, B .C . DI
HAA LAY T A VIR o A5 A R RN 5
JREGEEEAL KRR T AW, HoAr SRR A

AT . R GRS LA 1.

AR BIEW CIFW DM
1 HEERIEE

Figl TLC spectrum
2.3 BEMRESENE
2.3.1  brRAfEMZRAZT] R BRI TR IR 0.010 1
g, 180% £ s 25 28 50 mL &HHL T , #8547 , 15 % BR AL v
W o K% 5 BO R 5 1.00, 2,00, 3.00, 4.00, 5.00
mL, 735 & F 10 mL &), A2 5 mL 9711 80 % L AN
JE 5 mL s K5I A 5% WANFREN K 0.3 mL, #8257 , i E
6 min; A5 10% fiS R 45 7% WK 0.3 mL, $£ 5], iU E 6
min; FIA 1 mol/L & AN 4 mL, fJ5 H 80% &
B 25, 82, A 15 min®", 7E 510 nm I KA E H:
WG IERE ARG AR AR (p) P T o v B A e A A
CofEpnifEf e, Ff/ DN ik db r r 4e ka3, 45 mlH
Fy=13.526x—0.013 95(R*=0.998 8) , ZEHF=H] =T
o D5 i B 2 M TR 4 0.02~0.10 mg/mL
2.3.2 HHIE FEERB.C.DERS2mL T 10
mL &R 32,3170 F e T, 5k nl)A A
FHEAAE L R & 4559, B .C DA P R
i34 0.03.0.12.,0.05 mg/mL , F7 55 1 45 v - v
SRy M 0.38.1.57.,0.63 mg/g, MGEHE A4, & HLH
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Wy SRR 5 R/ A C > D I > B
2.4 DPPH HHEERAE
2.4.1 VEWHI % (1)DPPH %W : FRIL0.001 1 g4
DPPH, 1 80% & BE¥s fif 3 e 45 T 26 mL it i, #8247,
PR E A 100 pmol/L I, PR AT Uk A, & .
(2) Trolox & : #RIEL 0.009 7 g Y Trolox, A JC/K £ FEHF
fEFF T 5 mL ®IfH B2 5. ARG FE A 80.,60.40,
20 pmol/L, 75 F o (3) FF (5 V5 Vi « K5 %% i HU B %5 K 250,
200,150,100,50.,20 uL, C ¥ 150,125,100,75,50,25
uL, D ¥ 225,200,175 150,125,100 puL, 4351 & T &5
O BN 80% 2B 2 AAFH 2 500 pL.
2.4.2 DPPH H WA RIAS S HLL R RBAE Y Tro-
lox % W A1 B.C D FEfh 45 100 pL, T A 100 uL (¥
DPPH iAW - 25 FAVS R 80 % LI, B XS HE R 100 pL
i 80% £ % 5 100 uL A DPPH IE R IR 5 . FE/0 IR
5 IR HCE 50 min, SR 5 I EEAR 2L T 517
nm KA HE R (4) , I FERR I A 3k, i
H DPPH H ML TERR R . HRE(%)=[(4y—4:)—
(Ap—A)V(Aw—A=), XH, A HBAYEXT IR A, AR
FEAR 5 DPPH UV G B9 A, A o B2 IR IR Ao R
P T B R 5 A5 R B LA 2 R O BR v
JE (ICs) o Z5JEFHH , X B8 i Trolox X DPPH H Hi 3 )
ICs My 28.85 pmol/L (0.007 mg/mL) , B, C. D ¥ Ji& %}
DPPH [ H1 5 A9 1Cs 43 3117 0.021.,0.011.,0.013 mg/mL.
2.5 AB.EBAREMFHIFEME

K % AR A 2B 11 0.2 mg, I 1% NH, - H.O ¥ i
100 uL %51 , X5 1 20 mmol/L f W Bk 2% nh ik
20 pmol/L. HUB.C D IFH 45 150 uL%

emmﬁmgimﬁﬁmm 4150 L
AP T 150 LB NLEN L , FH X B8 g 20

SR2S M B LC D A TR
150 pL 5 150 pL PR A, &

os 300 pL AIZE hIE T 2 700 pL YRR 2= T %

WER AW ¥ BRI ROR A G 78 37 CAMF T R
72 h,SRIE A BN 2 700 pL BB 2 T (5 pmol/L,
A &R - A A AL BN R R e ) IR A), SO 2 mine
Je MR 2 G SR, R A B4 O 450 nm & SR
9482 nm!™, FAFESIEE 3K, ITE AL E T RE
P06 2 (AR 8 1R M H % (% ) =(1 — IFi/IFc) x
100% . X H TR FERE S ANBRFE i 25 1S Y9I (A,
IFc & BAH X BRFTBRTY 5028 IR 2R IUE] . 25588
T, N R S R AR B T RN 6 %8 50.35% ,B
C.D W AB L& T REMEE 758 43.77% |
52.28% .38.42% . ZEHHERN, B .C . DIFHNT A E 1H
AT A G L TSR NIUT S C ¥ >
B >D AW

26 EEETESREN
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PRI 0.002 5 g ) CuSO, - 5H,0,0.002 7 g f¥) FeCl, -
6H,0 110.002 9 g 1) ZnSO, - TH.O, 43 5| JH 80 % £ F % it
JFEAE 2 10 mL i, i A W B2 S8 1 mmol/L (1)
Cu” \Fe" Fl Zn" ¥ . % B .C . DIFW4S 1 mL, &
F AR EP 4w, A 80% L BEV W 4 mL HEATFR B, 15
A1 BB O FRF RO 1 mL & TR, 9 A
Cu™ IA K 200 pL  Fe™ ¥ 200 puL Fll Zn® ¥ ¥ 400 pL, 4k
Ji F 80% VARG FEE A mL, S HIERNLL80% 2
St Ay 5 700 1 A5 B () P 8 . TRAY R SRR
30 min""o FUR T FHEEAM- AT UL A EE T T B
KA R 200~500 nm, P 4 1B 4 1 nm, $3 45 380K N
200 nm/min. VRN 4 8 B T E A BB I 25 R L
26

i —— B 26]} T
11 R P—
¥ N 244 % —— CIIR+Zn
1.01 % —— BIFW+Zn" St -
0o] | 221 % —+— Ciffifi+Fe’

N ey 3+ ). 4 3 e 2
Sosf R 2200 N o
o7 . —o— BIFHCU” = 12 “;’v;;; 5

o] +
0.6 o7 W PLA 1 3 ¥
05 s g 147 et
i 1.21
04 1.0
220 240 260 280 300 320 T 240 260 280 300 320 340

Wl ,nm Wl ,nm
A. Bifi B. CH#HK

E2 3MiERRcREE FERRNNNESER
Fig 2 The chelating activities of three extracts to
Cu*,Fe* and Zn*

M & 277 %0, B.C. DS Cu* \Fe" Ml Zn" fE M5
W RG34 B — 2 AR Ak, Hodr 5 Cu* 1R R WO i
A e A B R . AT X 3 R TR Cu® (Fe™ \ Zn" 5 4
JE B YR —E MBS R, BRI Cun B A RE D
o
3 Tt
3.1 BEMRMERSSERE

ASCAEFR IR E AT , 2 A ke A T NG , LAfE
PR SR R ENR T MR | Wl X i e S g R At 56
GEFESEIE . 5 A AR SR X H [R1 3 - vk 4R
RN R IE HREBSCR R E 1 35 2, IR AR
FAE R TR PRI 1 o ASHIFIE B AL G 58 4
15 LR SR ANIE T B 3 RIS R 3570, B B 450
BN () I 2 840, RAR B S5 0. 7EARHL
AR IR T RS KEZ A2 5 LA, K IE T
FIKJZ Z 18] () ) ke 3 e B o nT A o DL AE BRS:
32 PR HERR SRR
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TETE R | 25 0 2K LLIE T3-S iR - K
(4:1:5) 1F TRE-BER-7K (6:1:5) HIEE-/K (1:1) Af-2
TR 2 - FR - F R (50:5:10: 1) 4 FIBE-/K (4:1:0.1) |
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B AR 7K (41 1:5) 40 BS ORI T, BE A5 3 07 , 0 4R
Bl EERINSE Y, 2R 2 IE T BAIK IR
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Effects of Different Dose Compatibility of Scutellaria baicalensis-Rheum palmatum-Coptis chinensis Based
on Sanhuang Xiexin Decoction on Dissolution Rate of Baicalin and Baicalein

DENG Lihong, XIE Zhen, CHEN Yong, LI Yaohua, PANG Ting (College of Pharmacy, Guangxi University of
TCM, Nanning 530001, China)

ABSTRACT OBIJECTIVE: To investigate the effects of different dose compatibility of Scutellaria baicalensis- ‘
Coptis chinensis based on Sanhuang Xiexin decoction (shorted for Xiexin decoction) on dissolution rategof bdica baicalein,
ﬁghq ETHODS: HPLC
(3 g), using the dose of

and to provide reference for studying chemical mechanism of TCM compound dose compositi
method was used to determine the contents of baicalin and baicalein. By fixing the
R. palmatum and C. chinensis as factors, dissolution rate of baicalin and=aigalcin a$§ r ponse value, two-factor and five-level

central composite test was designed. The optimal dose compatibidi nsis-R. Palmatum-C. chinensis was optimized by

"

>: When the doses of S. baicalensis, R. palmatum, C. chinensis

response surface method, and compared with the dissolutio fbaicalin and baicalein in classic dose Xiexin decoction (S.

baicalensis 3 g, R. Palmatum 6 g, C. chﬂze
were 3, 1.76, 0.17 g, total dissolutionr e f ai and baicalein was the highest in extract. The average total dissolution rate of
baicalin and baicalein in_v 'datl@ 1.89% (RSD 0.46% , n=3), and the relative error was 2.88% with the predicted
value of 22.54% e classical dose of Xiexin decoction, the total dissolution rate of baicalin and baicalein in the
optimumgdo Nbaiculensis-R. Palmatum-C. chinensis in extract was increased by 47.21% . CONCLUSIONS: The different dose
ity of S. baicalensis-R. Palmatum-C. chinensis based on Xiexin decoction influence the dissolution of baicalin and

baicalein to certain extent. When the doses of S. baicalensis, R. palmatum, C. chinensis are 3, 1.76, 0.17 g, dissolution rate of
baicalin and baicalein are higher than that of classic dose.
KEYWORDS Sanhuang Xiexin decoction; Baicalin; Baicalein; Dose compatibility; Central composite design; Response surface

methodology; Dissolution rate
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