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W E B8R EaHEERY (CREL) BN R MR AR SN BAAE R . 77 ix: B 95% L BL & CREt; & F VA B ikt TR T
B ET B A IEA, EICCRE( VA 50% L B: 443 )13 %) 4 i Bt 37 4% (CRP 4R 1% ) . T8R T B 37 1% (CRE#F 4% ) B T B37 4% (CRB ¥R 4%)
Fa K FRAL(CRW 4% ) . H I CREt B R R AR 1, 1- =23k K -2- = A L A b & b A (DPPH- ) B AW & F A wI(0, -) . HK%
B A (-OH) # rhfk A7 (R 34N 5255 CRECA R B ARME 304 69 2 R R AR K 4 0.75~12,0.5~6,1.25~15 mg/ml) , 7+ 5 L3Rk
B (VC,0.2 mg/ml)ZArk4s, £ % . CREt* DPPH- .0, . -OH ¥ KA K %45 %1 4 (97.55 £ 0.25) % . (81.45+0.20) % . (75.28 +
0.41) % , & A7) & (1Cx) £ A A 1.629,1.789,5.268 mg/ml; CRE 34 3k X /& 4 £ 45 4 (82.54 £ 0.36) % , (77.74 + 0.42) % .
(72.16 £ 0.73) % ,1Cs, 2~ %) 4 2.481,1.918 .6.005 mg/ml; CRB ¥4 %F - OH #4 5 X 7% M % 3% 31 (62.53 + 0.83) % , 1Cs0 y 7.232 mg/ml,
123+ DPPH- .0, - & &34 k #it 45% ; CRP 44 F= CRW S 5F 340 B W A A A R AT 40% . SFast34b g b e iFr
VR E—FH IR E R ALFRER Y RAVCU, £ FH %43 &L (P<0.01), £ :CREtS CRE3R{4k sh 3t 8 ALAE A %
3B, R AL BAAE RS
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Study on Antioxidant Activities of Ethanol Extract of Paeonia lactiflora and Different Polar Parts in vitro
QIN Ya-dong', WANG Rong-bin"*, ZHOU Juan-juan’, YANG Qian'(1.Dept. of Pharmacy, Anhui College of Tra-
ditional Chinese Medicine, Anhui Wuhu 241002, China; 2.Anhui Institute of Chinese Medicine Resources, Anhui
Wuhu 241317, China;3.Preparation Center, Anhui Wuhu Hospital of TCM, Anhui Wuhu 241000, China)

ABSTRACT OBJECTIVE: To study antioxidant activities of ethanol extract of Paeonia lactiflora (CREt) and different polar
parts in vitro. METHODS: CREt was prepared with 95% ethanol. CREt (extracted by 50% ethanal) was extracted with aether
petrolei, acetic ether and n-butyl alcohol to obtain acther petrolei part (CRP part), acetic ether part (CRE part), n-butyl alcohol
part (CRB part) and water part (CRW part). The ability of CREt and different polar parts eliminating DPPH-, O, - and -OH were
investigated (mass concentrations of CREt and different polar parts were respectively 0.75-12, 0.5-6, 1.25-15 mg/ml in above 3
tests) and compared with ascorbic acid (VC, 0.2 mg/ml) group. RESULTS: The maximum elimination rate of CREt to DPPH -,
-OH and O, - were (97.55+0.25)% , (81.45+0.20)% and (75.28 £ 0.41)% , 1Cs were 1.629, 1.789 and 5.268 mg/ml; those of
CRE part to those radicals were (82.54 £ 0.36)% , (77.74 £ 0.42)% and (72.16 £ 0.73)% , 1Csx were 2.481, 1.918 and 6.005
mg/ml; that of CRB part to - OH reached to (62.53 +0.83)% , ICs; was 7.232 mg/ml, but to DPPH- Q. - were less than 45% ;
those of CRP part and CRW part to those radicals were all lower than 40%. Each part could eliminate 3 radicals in dose-dependent
manner, but were all poorer than VC group, with statistical significance (P<<0.01). CONCLUSIONS: The CREt and CRE part
show strongest antioxidant activities in vitro, and other parts have weak antioxidant effect.
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1] (Paeonia radix alba) & HBHEYI AT 2 Paeonia lacti-
Sflora Pall. AR, AT FRIMLIAZ BU8H (- 2 1 S
JFPRZ o, BACZY B R W, AT R THAL R
gt DI RGEEA T ER O B E R PO o7 Bt
Jiiigd BT EAL TR,

A A AR N R HE AR i A & AR e A R N T S | &
LRI PR BEE X 2 2 S A E ST, IR
Z 2P RA SRR A R EEER . P kI B
PERAR 2 hdy , b b e R R B, iR i & ARt 4 Ak
SN T B LA A5 S5 FH DGS9 BTR YT SR 46 T BT a4 Ay
oo B AREEC X AN MR IO 20 & BT T HGE s 1R
BRAESED LR T AT A3 38 U RE 1 I LAt 9 3 g 8 Ak
T RYVE s B SOl F 1, 1- R e -2- = i 28 i B el
(DPPH - )75 BRA (Fe''- = MLRE =Y s (FAAP) L5487 AT
TRV AT . H IATEEERY) (CRE) B [RIAR AR A7 1)
IRANT ARV E T 9 RGN I i R DLARGE L 5% % % F DPPH - |
A F A R0, ) R A B I (-OH)IX 3 Ry ULk A
AN ARTE P IR AR Y G 3% [ ATAR SN TG P AGR A
VIR AT TEST AL IR & T UF 5 25 St

1 ##
L1 2§

MS104S #7743 2 — oL F - [ B s -4 R 202
(HFED A BR2 ] Cary60 122 4h-1] WA E 1 (SE [ Agi-
lent A 7] ) ; FD8-10 BIA R T 1AL (32 [E Gold-Sim 24 H ) 5 3-18K
RIS OHL (PR E Sigma A ) o
1.2 #mE5ilH

DPPH - ( 3 [H Sigma 24 Al , #it 5 : 1898-66-4, 4li Jif : =
97.0% ) s IR MR (VC, b E 255 A, fit 5 - 20120902, 46
JE:=99.7%) ; KR SRR =1 CRHE T RHE KAk 243850 &
FRogs, b5 120130905, 20131107, 4 : =99.5% . =>99.0% ) ;
R S e b Rk (Tris-HCL, bR A= AE Akl 500 A B
AN S 1183-55-1, 405 : =99.5% ) 330 % 3 B AL A (199 51 8
FEAL TATBR AT ) s KR 288K, FeaiaGRI34 o Br i
1.3 ZHt

FIATIE A LN rh 25 13 (k5 : 201306) , H B0
245 W AIT 5 BT X e g F 9 B3 25 5E S B R Y AT 24 Paeonia
lactiflora Pall. B9 F1EH
2 FHik
2.1 CREtREIHBENHE

BT TR 500 g, i fead 80 H i, LA 15558 95% &
PR 1 d, AR, R 2 0K, A IRV IR e 4, IR &
25 RS CREGRE 155N 6.20%[15R (% ) =R 112
R ()2 M T (2)x100% , FIAl]. 5328 SIBUA AT TRk
500 g, B e ACHUIY 5 28 50 % Z Il i B 0 2 Uk, & FF 0, 43
SLLATHEE LR CBR OF T BRI, 2RO/ 48 e 28 5 IR T
Ja | BIAAT TRk BB L (CRP FAL ) I, 148K 0.73% ; LR LI
TR (CRE TV )1 15 g 1.27% 5 1E T B4 (CRB #BA )
BB AR50 1.85% ; KA (CRW # )IRE 1550 2.86%
2.2 DPPH-R VCERBEI&

Fi % FRICDPPH -5 mg. VC 10 mg 43 HiA T 10 ml 95% £
g rp, MR AR PR 5 min, T80 R, 43 B A5 T B VR R 0.5
mg/ml ) DPPH - I %5 ¥ F1 1.00 mg/ml it VC T 598 , A3 iR 56
LT 95 % LRI ARG TR R R o
2.3 DPPH-ERREEAHIME" "

TEZD; 20154555 26 45 28 1]

FEE PR 2.1 HUT H 48 1 45 5BALIRE 12 mg, LL95% 4
P A s 0, 4 ol il 6 i U B VA Ok 0.75.1.5.,3.6, 12 mg/m (1)
FEME W . 43 B 0.2 ml FF 5 %5 1 2.8 ml 0.05 mg/ml )
DPPH - iAW F 10 ml HLEERE o, $25), FElE 44 R 60
min Ji7 , F 517 nm K Ab I E TR 5 (4,) 5 [R)F A2 2.8 ml
DPPH - % i 15 0.2 ml Z& 18 /K IR 4 1Y W6 B (4,) , 2.8 ml
DPPH - %% 5 0.2 ml 95% 2B IR A WO (4,) . Wik
(%) =[1—(4,—A)/A]x 100 % , FF-i+E L HAMHIH FE (1Cs0) .
[EIAF 2L VC (0.2 mg/ml) kB XS B, AR I A7 3K,
24 O, -iBERREEHHIME"

FEEHRAE 2.1 TR il 45 B2 8 6 mg, L 95% LEE AR
F A3 30 A TR S 0.5, 1,246 mg/ml FORE VAT
I E R RE ST 1 ml, 20 500 A5 ml Tris-HCI 2% #h 3% (pH
7.8) ,¥E5T, B 25 CoKY R R 20 min 5 IA 0.2 ml 1.25
mg/ml 487K =W, [ W 5 min, JILA 1 ml 0.3 mg/ml HCI
2 FIE, 43 91 F 325 nm A I 5E WO FE (AL) 5 LAZERE K
CRINFE SR s (T B W58 7RO (4,) o TEBRR
(%)= (4y—A4.)/4x100% , I35 1Cso0  [RIEFLL VC (0.2 mg/ml)
SR B B, A 2R 0 T2 3 k.
2.5 -OHEREEIRME""

FEEFRE 2.1 il 45 (0 B2 6 mg, DL 95% L EE N
FI, il BB BV 43000 1.25.2.5.5, 10,15 mg/ml AR i
W o BUAERALR B FARE R L ml, 2 A 1 ml 0.8
mg/ml [ R W2k 2 7 W . 1 ml 1 mg/ml B9 /K% PRI K .2 ml
0.5% M3 B AL ST WE, I LL 95% 2 T kh AR FL 2 10 ml, 7
37 CK ¥ H R 20 min J5 , T 510 nm I K A0 I 5 1 1
o ARIIRE S S A4 R It B R Aoy DR i LA
ORI B A I T 0 S RO A 5 45 R b VA TR T S
PR R I ROEEE N Ao EBRAE (%) =[40— (4,— A) )/ Ao
100% , 7358 1Cso AN A VC (0.2 mg/ml) Sy B X R , 4520
RIS FA T E 3 UK
2.6 FitFFHE

FA BRI x££ 5 BB AR, R A SPSS 19.0 Bk 7
ZH[B] ¢ K38 50 BT, P<<0.05 FoR 2R B G- Lo N EE
A2 S AN 3 A F FRFE IR RIS BRI AL I FE T
ZH A [ Jo e AtV 3 B FH I 5 1 R FH B 3T o
3 #R
3.1 CREtRAERMEEAX DPPH - KB 1E R

LEAH[E R e B F , CREt F CRE #9003 % DPPH - FIAE
AZ, 12 mg/ml B 45z I8 B 28 43 51 0] 3k (97.55 + 0.25) %
(82.54 +0.36) % ; CRP .CRB.,CRW #B4v; X} DPPH - it i B3 5 AH
XFEAIS , ¥ A 3 40% 5 45 TR e K BRZFBAR K vC (0.2
mg/ml) 4, 25 5 ¥H Geit2% 5 L (P<<0.018{ P<<0.05) . CRP.
CRB.,CRW #3%F 3 Flt I Fr 3 (135 PR VE A S CREtFI CRE #B
7, 22 WA Gt 2% 3 X (P<<0.01) , CREt #1 CRE FB 37 %)
DPPH - [ 35 B VE S B0 — R A R &R, 1Cs 40 ) R 1.629
2.481 mg/ml, Z5 R LFK 1.
3.2 CREtRAREHRERAIT O, - KIiERIER

AH A BV T, CREtRT CRE BB % O, - B3 IV F A
3%, 6 mg/ml B 55 IR B 28 1) 34 81.45% . 77.74% ; CRP #B457
CRB #3437 Jz CRW #5437 X DPPH - [14375 B B X 4415, ¥y ik
45% ; BN I RIEBR R A & VC (0.2 mgml) 4, ZHF4 5t
12478 X (P<<0.01) ; CRP A .CRB #0E . CRW HBA7 75 B/
A e CREtFI CRE #3437 , 22 5 A G it 2% 8 X (P<<0.01) . CREt
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FCREFRALXS O, - ITEBRAE I S Bl — 2 R AU AR, 1Cs 73 5]
$91.789.1.918 mg/ml, Z5 R LF 2,
#®1 CREtRARERMEAAAI DPPH- FERIXKELER (v +
s,n=3,%)
Tab 1 The elimination results of CREt and different polar
parts to DPPH- (X +s5,n=3, %)

JREE,

e Ve CRE:  CRPHfi  CREMfi  CRBIH  CRWHI
02 98.17£0.10

075 L0 523£195 1837103 747£221 1220105
15 45801084 94073 42664038 12842203 17531093
3 67194078 1408£155 59031051  2405£1.03 3243064
6 9328031 19.61+0.61°" 7031+044  3632£0.84" 35.16£0.52
12 07554025° 1774121 82541036 31814076  35.63£050°"

I 5 VC H#, *P<<0.05, **P<<0.01; 5 CREt [ #%,"P<<0.01; 5
CRE L LR, "P<<0.01
Note: vs. VC, * P<<0.05, * *P<<0.01;vs. CREt, *P<<0.01;vs. CRE

part,*P<<0.01
R2 CREtEARREIBLAITO. - WiERIXEER (x5,
n=3,%)

Tab 2 The elimination results of CREt and different polar
partsto O, - (X+s,n=3,%)

JRRRIE,

gl Ve CRE:  CRPHMfii  CREME  CRBEE  CRWH
02 85641016

03 17264159 275£242 16643110 6841241 1012176
1 36844103 5671220 3274088 11944207 1736+ 111
2 41291063 12474169 S5531062 2481127 2743080
4 74281046 19545115 68351052 37574093 30631073
6 8145£020° 2185+ 101 777450427 42514062 31164064

. 5 VC H#, *P<<0.01; 5 CREt Fb4:,*P<<0.01; 5 CRE #B He
#,°P<<0.01

Note: vs. VC, *P<<0.01;vs. CREt,"P<<0.01;vs. CRE part,*P<<0.01
3.3 CREtRARERMEEAXT-OHHFERIER

TEAH R Bk e B F , CREt,CRE #54v , CRB B3 1% % - OH
BV Ao, e RIS B R A 3k 75.28% . 72.16% .62.53% ; CRP
FA CRW FRA KT - OH A TE bR AR X AL, YA ML 30% ; 45
R BRAE A K V(0.2 mg/mD) 4H , Z A i3 X
(P<<0.01), CRP #Bi CRB ;K CRW & i B /E A K
CREt.CRE i, Z 547 Giit2% & L (P<<0.01). CREtFICRE
TBALXT - OH (1375 B AE F S B — %E (4% 5 &, CREt.CRE }&
CRB #B37 ICs0 435124 5.268 .6.005.7.232 mg/ml, 45 5 L3 3.
#®3 CREtEAEREEAT-OHHFERIXEER (X £,

n=3,%)
Tab 3 The elimination results of CREt and different polar
parts to -OH(x +s,n=3, %)

ﬁiﬁ Ve CRE CRPME CREME  cRBEE  cRwE
0.2 91.63£0.15
1.25 15244178 873£2.10  1037+2.01 0744208  6.10+232
235 28941104 12741193 2484+173 15641203  1433+191
5 53.63£0.75 1001+1.66  4948+1.02  38.04+159 2215+1.39
10 67331069 15.63+1.72°"* 68561065  62.53+0.83°* 27.56+ 126
15 7528041 1235+1.63 72161073 61641076 2585130

T: 5 VC 4, *P<0.01; 55 CREt F4L, *P<<0.01; 5 CRE & Lt
% ,*P<0.01
Note: vs. VC, "P<<0.01;vs. CREt,”P<<0.01;vs. CRE part,*P<<0.01
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3.4 PEMXEBVCISTHEBRENFRER
FERR“2.3742.47 425" WU 73R4y BN AN [A] J fik J% vC
XfDPPH- . -OH.O." - (W3S BRVER . 45 IR, VC it ik & 7
0.02~0.2 mg/ml Z [A]i}, XF 3 [y L (1435 B A Bl o vk
BE 3G G, P B R . e VO R R R
0.1 mg/ml i}, %+ DPPH - [ BR#35 92.31% 5 24 VC i E M E
0.08 mg/ml i, XF - OH, 0. - Ay 75 Bk 2 43 5] ik 2] 81.68%
82.05% .
4 iTig
T AR RIS R T ek iR B T R AT LS R
— i el A L A P IR 2 A ) — Bk, AR A
il — YR SE I, IR RE 3 LA 55 5 28—, b7 HE SRR S T
A BB R R 5 5 =, i T A AU S R TR R, 7E I
B VRV A S VA R T R IBORE TR R DB S U T A A
PO E W
R F W, CREt . CRE #RALNT 3 Ff [ o B PR R 000, i
TG BR RIS 70% , FoaRFRAI A5 . CRECA TR IE N 6
mg/ml i}, 5 0.1 mg/ml VC Xf DPPH - {35 % 11 B K S0k 24 5
CREt, CRE ¥ Jit 1 ¥ FF &y 6 mg/ml B}, 15 0.08 mg/ml VC %}
O, T B T K &0 24 ; CREt,CRE #3432 . CRB HBAL % - OH #¢
KE B % ok ik F) 0.08 mg/ml VC X - OH Y i K& %
(81.68% ). 25 ILH BT A ALME 4 VC 55, (H A5 Al E] 5 3
T FR 3L AT BRAE I MU AFTE 22 5%, LR B R IR FEARf . ¢
THU A A TR B SR R, o] RE R i 145 e 4 b i b 41k
B A2 BN A B o B AR R A A B SR U 1
ATHREUH T B — b4 B0 1 IR A (PCG) |, Xt
DPPH - (35 BRAE F i KT VC. PCG A/ F4b4 ¥ (CRE
I — e S et RER, AT TR R R B L
CREtTEAM 5T A b G Tt g i, IR BB 46 (0 2518 — 2
FERE EAEAAIR S8 T, R SC B 3 Rz A A
PR LA R R A B R RRAC R AT B A ML
A EBE P, LRGN SR AR RE B E AR AR N B4
TRAER AR S MTT R AV E I Z R ARt Rt — 29T
i AR IR PRI AR B 25, 345 45 AR 4 By , 4R ) 38
T T RS AR LA T 24 S50 AN 1 07 ik A HE R, 2 2 2
IR R T Br 2z —" AR w2 HERR T CRP.CRW
AL, W E T CREt,CRE F07 T AL TG RGHA , 7RI 3
Bl [ 2 F i — XS ML A TS
S 3k
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Research on Synthesis Technology of Ligustilide Dipolymer

WANG Cheng-yuan"*, TAN Yue-han’, ZHANG Yan’, WANG Yuan-zhong®(1.Key Lab of Catalytic and Functional
Organic Molecules, Chongqing Technology and Business University/Chongqing College Key Lab of Natural
Drugs, Chongqing 400067, China;2.Chongqing Lemuria Biological Technology Co., Ltd., Chongqging 400060,
China)

ABSTRACT OBJECTIVE: To study the synthesis technology of Ligustilide dipolymer (compound I ). METHODS: Using
phthalic anhydride (compound Il ) as raw materials, sodium borohydride was reduced to phthalide (compound Ill) , and then syn-
thesize ligustilide dipolymer after 4 steps. Ligustilide dipolymer was characterized by 'H-NMR and “C-NMR. The synthesis technol-
ogy of fifth step was optimized by orthogonal test with catalyzer, reaction temperature and reaction time as factors using yield as in-
dex. The validation test was conducted. RESULTS: The optimal synthesis technology of fifth step was as follows as aluminium mu-
riate of catalyzer, reaction temperature of 150 °C, reaction time of 5 h. The average yield of validation test was 56.16% (RSD=
1.23% , n=3). Total reaction yield was 24.4% , and the purity of target product was 99.4% . CONCLUSIONS: Ligustilide dipoly-
mer is synthesized successfully; synthetic process is stable, and its quality is controllable.

KEYWORDS Ligustilide; Ligustilide dipolymer; Synthesis; Orthogonal test
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