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W E R EathA SR LT A5 KA (ISSR)-F &84 K8 (PCRVK £, ik @i W X XA HnE 4
[ 42 ISSR-PCR ¥” 3% 45 R 69 Mg™ .ANTPs . 3| 4 . Taq DNA # & . DNA M g £ K-F 76 B . *F Mg .dNTPs. 7| 4 . Tag DNA # 4
By AZAR DNA 2475 B #& 4 /K-F 69 1E 5K 3, 45348 32 12 ISSR-PCR 4R % 4+, ISSR-PCR 473§ 25 R A SPSS 18.0 4ot #4947, 4
R ARFEKFEZ AT PCR AW, L Mg” (ANTPs. 3| ¥l K. %4 TTHISSR-PCR s AE H Ak &« 7250 pl 49 5L
FLAK % ¥4 10xTaq Buffer 5 ul \Mg** 2.0 mmol/L .dNTPs 0.4 mmol/L . 5] # 0.4 umol/L . Taq DNA % &-8% 1.75 u/50 ul .DNA AR
0.25 ng/ul, fEd Al B K100 4051 4P ff ik il 15 e 364808 S AWM F FISSR3I 4, 45it: 3 569 % £ T2 ISSR-PCR 4k &
AR ZH AR A E I, 7T A it —F F) A ISSR H RFAT § P ITHIE1E S AR AR R EE R FEX R oM gin,
KR S ME T LA R -RAEE SRR HF R B

Establishment and Optimization for ISSR-PCR System of Ferula ferulaeoides

SHENG Ping"*, MIAO Li-juan', AN Lu-sha', YAO Lan"*, ZHAN Yu-jiao' (1.Xinjiang Key Laboratory of Famous
Prescription and Distinctive Formulas, Urumgqi 830011, China; 2.School of TCM, Xinjiang Medical University,
Urumgi 830011, China)

ABSTRACT OBIJECTIVE: To establish and optimize the ISSR-PCR system for Ferula ferulaeoides. METHODS: The ranges of
Mg*,dNTPs, primers, Taq DNA, polymerase and template DNA, which influenced ISSR-PCR system of F. ferulaeoides, were de-
termined by single factor test; using them as factors and levels, the ISSR-PCR system was optimized by orthogonal experiment.
ISSR-PCR result was analyzed by SPSS statistical software. RESULTS: Most of the factors at different levels had the significant ef-
fects on the result of PCR, and the most remarkable factors were the concentration of Mg”*, dNTPs and primers. The optimized
ISSR-PCR system of 50 pl E ferulaeoides as follows: 10xTaq Buffer 5 pul, Mg” 2.0 mmol/L, dNTPs 0.4 mmol/L, primer 0.4 pmol/L,
Taq DNA polymerase 1.75 u/50 pul , DNA template 0.25 ng/pl. 15 ISSR primers with stable amplification and abundant polymor-
phism were selected from 100 ISSR primers. CONCLUSIONS: Established ISSR-PCR system is stable and reproducible, and pro-
vides the basis for further study on genetic diversity analysis, source identification and genetic relationship analysis of F. ferulae-
oides by ISSR molecular marker technique.

KEYWORDS Ferula ferulaenides; ISSR-PCR system; Single factor test; Orthogonal experiment

Z AW B[ Ferula ferulaeoides (Steud.) Korov.]J2& #7 §f 4k &
IR R BB 258, AT R Z R AL , (5 A Tty
SRy R VD A 2 M X VD B VD AR A B A S i TR
25 RO AR A A R . A R A R I IR -
RIT O A2 B R B B RGBT ST R R
H i, X 22 Bl 2 AT 5 1 LA vhAE 4 R o A Y Ak
BG4y 2 BRAE O A 252 VAR Dy T . R BT AR 24 R AR
YIRARRINRTE S AR, A AL G 2 ML S0 5 TR AN 5 M e i
R4 IR, 3852 1k R 2 F-FRic 8RR % 22 < f] 8 i
(EMEER SR

T4 P FE & 7 51 [X [A] (Inter simple sequence repeats, ISSR)

ARG [FR A AR E RS T H (No.81060364)
ol C R T R G o [ 1 TS R 0 Syl 1 Y SR I R 27 AW i
bR, E-mail: xjsphwy@163.com
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FrRic AR NS R SRR R K% Zietkiewicz S 7E LT AL bR
TCAIHAR R R A — Rl B FARic B AR . Aric A
LA T HASRICE AR Z P08, A SRR I DNA A
U TRIRAINE Z70Y ot =1 YTk 3/ s AN 7/ L T B RNt 919
Ty L FH T A 1) S R S e AL R i R AR Dy T v, ]
B R R 5% Mg* . Taqg DNA & 51 %5 N i
W, FEST LAY TSSR-R 4 ik S5 1 (PCR) M & X AR-IE TISSR
RIZE R ARG TSR I, R, AN R A B
EAS R IR, % £ B8 ISSR-PCR & Z#E4T T LAk, LKy
ARG S0y BT (iR
1 ##
1.1 {uEs

My Cyclery PCR ¥ 34 {% (5 [¥] Bio-Rad /A ] ) ; BG-Power
AUE KA (LT E S ARG R E]) s WD-9413B AUEER AL
G AL (LR —AER) ) s B ERER P B A (VR RSl
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AR s TG16-W T iyl 5 2 DAL (R VD L
AR BR AT
1.2 #hHt

Z AP BRE S T 2011 AR A FR TS B CE AL B
A R28 w6l EARPURE MRE FEREFET X, &
BEH U E B . AT MR L BE B 10 RRAE AR , BERR B L
SRS L O BT e A v T T AR B — 40 CIHRE
%o
1.3 k7

Buffer, MgCl,.dNTPs , Taqg DNA B & W [ b4 T
A TR BRA L 51 B T AR TR BRA |4
203 A5 19 USS1 [ GGGGTG ) 3 I4E A I vk B [ &6 L IEAS
BRI 514
2 FHik
2.1 ERFHEDNARE

7 PR R 2 A O %k B R A R 2 A [ 2 < B E
ferulaeoides (Steud.) Korov. . #fi: I8 /K B[ 28 F. songorica Pall. ex
Spreng. . i 5% BT 2% F. sinkiangensis K.Mshen. . G 5 [ 2} F.
krylovii Korov.) & DNA 42 By 74 (20 R % CTAB 75 (B R 119
SDS LRI &) AT T Heiiae™, &5 R0 R &7k h
LI B & 4 R FHAE M) 5 DNA AR i . SOAS 9% rhop
3L R 44 DNA $EBCR FH iR 57 £ Plant Genomic DNA Kit (.0
FERY) JEFT , DNA $2 BURAE A IR 2 BT . ] 1.09% BfE ey
VIR BRAG USRI DNA vk J3E , I R 8 22 50 ng/ul,
2.2 ISSR-PCR{A R B EZERIE

X5 i 22 4 BT 2% ISSR-PCR #7325 2L 1) Mg’ . dNTPs . 5|
¥ . Taq DNA B4 TGN DNA 238 5158 T 6 AN WA 19
Ab 3. Mgtk i By 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 mmol/L;
dNTPs ¥ i % % 4 0.05.0.1,0.2.,0.3.0.4.0.5 mmol/L; 5| ¥k
JEEE 4 0.2.0.4,0.6.0.8,1.0.1.2 pmol/L ; Taqg DNA B4 %
PR 4 1.00,1.25,1.50,1.75,2.00,2.25 u/50 pl; DNA FEAR B
VR % E 9 0.25,0.50,0.75.,1.00,1.25,1.50 ng/pl, &4~
R AE/KOTE Ff 2 S5V R 5 8 B38BT IR 2K Sk 4%
o FEPCR U B LA 791 o ROBAR ZR 0 50 ul, B AR
A7 5ul 10x Taq Buffer. R3S |9 (193 JORLE ) Fikae: , i
JE i SN FRIY A 295 °C FAEME 7 min, 95 °C AEPE30 s, 55 °C
Bk 455,72 CLEMI90 5,45 NMEFR, 72 CHEMH 10 min, 4 CR
1fo P8OV 2505 PCR = W7E 2% B R B kA5 e
UK, BERE T 0.5 ul/ml EB, HL UK 2% 00 A 1 x TAE, Marker
DL2 000, H, 4 120 V, Bk B 7] g 55 min, 1k 45 o5 78 5t
R A i il
2.3 ISSR-PCRE R IE iK%t

R AT 45 30 B[R] 233 060 75 45 245 R A3 B, X 52 il ISSR-PCR
PIGEE LM Mg® . dANTPs . 5|4 . Taq DNA R4 i FIE Al DNA
HEAT 5 R 47K A4k, W6 FH Lo (4°) IEASIREG B . Ferpdt
A 16 AL, A AE AN 2 YR AT, A A R R VAR R A%
o IERREBEIT LR 1,
2.4 TISSR-PCR & R HITEE M4

FRTG L RAT 1 S A S N AR R L ML 100 25 ISSR 51 47 vh i 16
H15 AN RE 2B MRS . FELLUSSL 5| #xt 22
1y 2B ERE T ET T DNA Y 38, 854 3 Uk, Kl AR e 1
3 #R
3.1 BEZEREERSH
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®1 EXHWZITEER
Tab 1 Orthogonal design and results

2 F :
IR e
1 1.0 0.1 04 125 0.25 1 1
2 10 02 0.6 150 0.50 2 3
3 10 03 0.8 175 0.75 7 4
4 10 04 10 200 1.00 8 5
5 L5 0.1 0.6 200 0.75 3 2
6 15 02 04 175 1.00 12 12
7 15 03 10 150 0.25 9 9
8 15 04 0.8 125 0.50 10 10
9 20 0.1 0.8 150 1.00 5 7
10 20 02 10 125 0.75 6 8
11 20 03 04 200 0.50 15 16
12 20 04 0.6 175 0.25 16 13
13 25 0.1 10 175 0.50 4 6
14 25 02 0.8 200 0.25 11 11
15 25 03 0.6 125 1.00 13 14
16 25 04 04 150 0.75 14 15

3.1.1  AN[A] Mg vk i % ISSR-PCR 4 4 45 el 5% Mg™ ¥k
JE S50 ISSR-PCR " 3 4% LAY B[R 28 2 — , Mg ¥R B e A%
SO AR RE T AR A ALY ) X R SR T Mg T
$2 15 DNA BUEE 456 O FS RE 1 , 521 Taq DNA RS BFTGE,
WRES K R Y dNTP. 514 & DNA BHAHES &, 251
YIS BR S5 AR, MR N AR R R Mg BYR BE 1L i &
9T T, SO BRI 3G 7= R Bl Mg TR B A 3
I, a6 B B 3 2, ST RERE N, 249k FE A 2.0~2.5 mmol/L B
S T M. RO, YEFELL 2.0 mmol/L R Ay 1.0.1.5.2.0,
2.5 mmol/L ¥ & 7K -4 -y Mg* ISSR-PCR {4 2 1E 28 it B 1% 1
B K VLR . AN TR Mg® ¥ J3 XF ISSR-PCR 4 14 2% 5L (1) 52 1)
W 1,

Bl AE Mg iREX ISSR-PCR #1845 RIS
1.0.5 mmol/L;2.1.0 mmol/L;3.1.5 mmol/L;4.2.0 mmol/L;5.2.5 mmol/L;
6.3.0 mmol/L ; M.ZE 1712
Fig 1 Effects of the concentration of Mg’* on ISSR-PCR
amplification
1.0.5 mmol/L;2.1.0 mmol/L;3.1.5 mmol/L;4.2.0 mmol/L;5.2.5 mmol/L;
6.3.0 mmol/L ; M.Mark
3.1.2  N[AE] ANTPs ¢ J# % ISSR-PCR " #4550 ANTPs
S N HR B IR FE A (1 £ A . 78 ISSR-PCR HY, ANTPs ¥ i
o v T IR S N G R T 3 T R AR Y A TR B AR IR
A s 22 A BE 1Y ANTPs 2= S 3505 o7 3 BE 11 T e, {H AT
PR R e . IEAh, T ANTPs B35 A AR 8 1Y
Mg™", e 8 1 A ] 50 AR R 235 T A5 3 Mg e Y, 2
dNTPs ¢ & >0.2 mmol/L B}, 24 AN BT, HK R BEAF ek
24 ANTPs ¥ J&F > 0.4 mmol/L I}, ISSR-PCR 7= Al H5 Sk 4 4
A5 24 ANTPs ¥ & >4 0.3~0.4 mmol/L i, ISSR-PCR #3437
JTEM AR E . Rk, BB LL 0.3 mmol/L F R #90.1,0.2,0.3,
0.4 mmol/L 7K F-AE/ dNTP ISSR-PCR 14 7 1F &2 it i s - 7K
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SEFE R . AT ANTPs ¥ BE Xf ISSR-PCR 7 14 4% 5 (19 5% Wi W
@20

El2 A dNTPsiKEX} ISSR-PCR #1845 R0
1.0.05 mmol/L;2.0.1 mmol/L;3.0.2 mmol/L;4.0.3 mmol/L;5.0.4 mmol/L;
6.0.5 mmol/L ; M.&& FI#RiC
Fig 2 Effects of the concentration of dNTPs on ISSR-PCR
amplification
1.0.05 mmol/L;2.0.1 mmol/L;3.0.2 mmol/L;4.0.3 mmol/L;5.0.4 mmol/L;
6.0.5 mmol/L ; M.Mark
3.1.3  A[RIBI ¥k BE XF ISSR-PCR P I £5 (520 51 ik
JEAL 23X PCR A 557 A5 W] b 5 e, 3o AR sl ok v Wk B2 1) 5 | 4
EEABET A ARGF I BEROR . OZ R T 5 1k B AR, AN g
PRI s T R B 2 S [ SRR AT,
SRS 5 W TC , T B AN W B0 AR 0 R e
S0 PCRFF SV RN 51 W4 0.4~0.6 pmol/L i,
RN He % . L, 4% L4 0.6 pmol/L F R 15 0.4,0.6
0.8 1.0 pmol/L 7K - 1E 7 5| #) ISSR-PCR {4 & IE &2 i 46 % i1
(KA o AS TR 51 42 v B % ISSR-PCR 4™ 8 25 5L 1) 5% 1)

DL 3,

B3 AES|4REX ISSR-PCR #1845 RIS
1.0.2 pmol/L; 2. 0.4 pmol/L;3.0.6 pmol/L;4.0.8 pmol/L;5.1.0 umol/L;
6.1.2 umol/L; M.2E FFRiC
Fig 3 Effects of the concentration of primer on ISSR-PCR
amplification
1.0.2 pmol/L; 2.0.4 umol/L; 3.0.6 pmol/L;4.0.8 pmol/L;5.1.0 pmol/L;
6.1.2 pmol/L ;M. Mark

3.1.4  AN[F] Tag DNA F & B 4 %) ISSR-PCR 35 45 S (1) 5%
Wi £ ISSR-PCR 1, A [a) A2 77 | 58 KA [ Az 77 it ¥R (1) Taq
DNA G BRI Mo M fig LA B BOR A 22 5, ot ot A 4
W B R B O R S B 5 T EL AR Y A
ISSR-PCR H 8 J& — A H 2L A 5 I A 22, Wk 3 el IR AN g 4™
B e R s A AR S HAE AR, WS Taq
DNA R4 B3 I0, S5 A B AR SRR Rk S B .
W, 3R L 1.75 /50 ul F R 1.25,1.50.,1.75,2.00 u/50 pl 7K
>4 Taq DNA 5841 ISSR-PCR A& 2 IEAZ IR EG SR 7K S5
Fil. AS[A] Taqg DNA B4 BEHE PEXT ISSR- PCR Y B4 45 114 72 1)
LIl 4,
3.1.5  ANIR] DNA B G kB2 X} ISSR-PCR 73 45 e A4 52 1)

DNA B 57 i iR S8t 252 ISSR-PCR 3530 SR ) =22 A
EZ—. DNARHT R AE 0.25~ 1.0 ng/ul Z [Al 314 454
B H 2, A2 530 1 40 RO A EE R S 00
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. B, ¥4 0.25.0.50,0.75 . 1.00 ng/pl K F-AE 4 ISSR-PCR
KR EASRIG BT AT FE . AN [F] DNA B J5T 5 i i %
ISSR-PCR 7 14 25 A (1 521 LI 5.

4  A[E Taq DNA B & 85 iE £ 3T ISSR-PCR § 84 R B
A1)
1.1.00 u/50 pl; 2.1.25 u/50 pl; 3.1.50 u/50 pl; 4.1.75 u/50 ul; 5.2.00 v/
50 pul36.2.25 u/50 pl;s MLZE [IARIT

Fig 4 Effects of the amount of Taq DNA polymerase on
ISSR-PCR amplification

1.1.00 u/50 pul; 2.1.25 u/50 pl; 3.1.50 u/50 pl; 4.1.75 u/50 pl; 5.2.00 v/
50 ul;6.2.25 u/50 pl; M.Mark

BEl5 7[E DNA R EREXS ISSR-PCR ¥ 145 RV
1.0.25 ng/pl; 2.0.50 ng/ul; 3.0.75 ng/ul; 4.1.00 ng/ul; 5.1.25 ng/pl;
6.1.50 ng/pl; M. FIARid
Fig 5 Effects of the concentration of template DNA on
ISSR-PCR amplification
1.0.25 ng/pl; 2.0.50 ng/pl; 3.0.75 ng/ul; 4.1.00 ng/ul; 5.1.25 ng/ul;
6.1.50 ng/pul; M. Mark

3.2 ISSR-PCRIFREXIRIELEREMSHT

HAE Lo (4°) IF 381050 ISSR-PCR P2 L Pk 45 51, 16 4~ 7
2 2 H A R R P AR K T A 09 5 55 R Al 19 2 /0 T
ISSR-PCR " 3 25 AR YR AT 43, Sty i £ | 78 Wi e A7
YT 16 4 s B2 T 14 Rt AR 2 YR A9 8 45 SR A 5
STy DM SRR 2R S TG A E M R
B S SO )2 R A, B2 e 5 12 4Bl 224 ]
ZHISSR-PCR MR E R N AA R . 24P % ISSR-PCR {4 & Hi vk
S5 65 IE AR ZE R L% 1,

M1 2 8 s ]

89 10 112 BUIBL KM

-—

A B
E6 ZEMERISSR-PCRIFRMEKER
AZERBAER2; 1~16.8 L 1~16 5 ;M. FE[brid
Fig 6 Electrophoresis of orthogonal test of ISSR-PCR
products in F ferulaeoides
A.result 1;B.result 2; 1-16.treatment number shown in table 1;M.Marker
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3.3 ISSR-PCREERIEZIRIEFH ENHT

RIS IR TS 45 5 T SPSS 18.0 #4705 25307 I F
AL, ZAE A B H 45 A T 2R ISSR-PCR 4 25 (141 5% il A A 2]
MR 7 - ANTPs \Mg™ . 5| ¥ . #i 4t DNA . Taqg DNA A i .
B T Taq DNA JARFs, AR B R 1) P<0.05, FHY X L [F
KR ZERA GBS i — B TN E NN L E L
BT BB R 2,

x2 HEHWER

Tab 2 Analysis of variance

FERR BETHN FE )] F P
Mg 261750 3 87250 63455 0.000
ANTPs 302500 3 100.833 73333 0.000
514 63.250 3 21.083 15333 0.000
Tag DNAES: 10.750 3 3.583 2,606 0.088
DNA#EHR 19.750 3 6.583 4788 0.014
WE 22,000 16 1375

BAR 680.000 31

TE:Fon(3,3)=9.28

note: Fs(3,3)=9.28
3.4 HBEZEAEKFEEX ISSR-PCR 3145 R0

K FH SPSS 18.0 e iR f4 Hh iY S-N-K i X 25 TR AN [l KT
R 25 SRR T 28 R, i IR R e KO-
3.4.1  AS[E Mg® He B % ISSR-PCR " ¥4 45 WL 5% Bl 25
Mg ¥ I\ 1.0~2.5 mmol/L B4, $FA 25 R BE R/ VE R, 24
I F) 2.0~2.5 mmol/L I 4 {f 5z X , 2.0 mmol/L 55 1.0, 1.5
mmol/L /K -2 8] 25 344 Gei 243 L (P<<0.05) , 55 2.5 mmol/L
IO Z 8] 22 e G 2F 7 L (P>0.05) . [RII, Mg* e 4% 2.0
mmol/L N fEH
3.4.2  N[A] ANTPs ¥ & %F ISSR-PCR §" H 45 S iy 520 B %
dNTPs i B M 0.1~0.4 mmol/L 341, TE43 25 A48 f /B K,
HENE] 0.4 mmol/L B4R R, H A5 HA 34K 2 [ 25 5
WA G E L (P<0.05) . L, dNTPs £ 0.4 mmol/L
IR T
3.4.3  N[EBI Wk EE X ISSR-PCR - 45 R sem Bl 5]
YR FE N 0.4~1.0 pumol/L 3 , P/ &5 SR 2 T B34,
0.4 umol/L 15 HiAth 3 A~ /K -2 1] 25 57 ¥ it %38 L (P<
0.05), K, 51¥53E4 0.4 pmol/L N e
3.4.4  ANTH) Taq DNA B4l 1 X5 ISSR-PCR § 14 25 T (1) 5%
i Taq DNA B4 MG ELE 1.25~1.75 w/50 pl Z [A1FF4 45 5
YA LT HH {0 Taqg DNA RAREEER 1.75~2.0 w/50 pl i
R B 1.75 /50 pl 5 1.25 1.5 u/50 pl K F- 2 i) 2% 50
B G X (P<<0.05), 5 2.0 w50 pl /K2 8] 2% S T0 4 112
B X (P>0.05), I, %8 1.75 u/50 pl i Taq DNA 54 il
[ERCTE
3.4.5  AN[F] DNA BRI vk J X ISSR-PCR 4 4 45 5 () 5% i

DNA 5 M 7E 0.25~0.75 ng/ul 22 W] FF43 45 F W (8 5 T e

B 7E 1.0 ng/ul I ITFIR 248 1,15 0.25 ng/ul 5 0.75 ng/ul
IRV Z ]2 54 G127 L(P<<0.05) , 5 0.5.1.0 ng/pl /K F-2
(22 G 24 L (P>0.05) . KUk, 5 DNA KRR A e fE
J i 4 0.25 ng/ul.
3.5 ISSR-PCRk R HITETE M4

ffi 12 %) Z2 <0 BT &L ISSR-PCR 514 FGE G DL 35 14k
f) ISSR-PCR {4 Z % 22 15y Z2 BT 29 FF iy DNA 473 25 5L 0L [&]
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7. MWETHRIE, ZEE 2 W AR YL, RN
ISSR-PCR 1A R Fa g vl & , Wl — 4 1 T 2R B3 0 43 F 4
oFsE

xR3 FEERZ4TE ISSR-PCR 3| ¥1F1R NGB B

Tab 3 ISSR primers and annealing temperatures of F. ferul-

aeoides
s s RGEE, ElL) SR RARE,C
UBCS22 (TC)8A 49 UBC860 (TG)8RA 50
UBC824 (TC)8G 51 UBC866 C(TCC)STC 58
UBCS34 (AG)$YT 50 UBCS69 (GTT)6 45
UBC836 (AG)SYA 50 UBCS72 (GATA)4 35
UBCS40 (GA)SYT 50 UBCS81 (GGGGTG)3 55
UBCS4S (CT)8RG 5 UBC892  TAGATCTGATATCTG- 5l
AATTCCC
UBCS52 (TC)SRA 50 UBC895  AGAGTTGGTAGCTC- 51
TTGATC
UBCS53 (TC)8RT 50
#:R=(A,G)
note:R=(A,G)

12 13 14 15 16 17 18 19 20 21 2 M

B 7 RALE ISSR-PCR K R X 22 4} % 4= BT 24 & DNA §
WBER
1~22 22 (R ZA- BT BAF b DNA; M. s FIFRiC
Fig 7 DNA amplification of 22 F. ferulacoide samples with
optimized ISSR-PCR reaction system
1~22.22 DNA of F. ferulaeoides ; M.Marker
4 g

ISSRJEHE T PCR B9 73 FARiCH A, 7EHEA T PCR ™1 S
i}, Mg" . dNTPs 5|4 . Taq DNA A i FIBH DNA X 45715 1)
PIGA —ER W . AR, Z4BTEL ISSR-PCR 141
N LI FR RS0 AR /IMK YN - ANTPs \Mg™ 514 A
H2 DNA . Taq DNA S5l i 7 227047, Mg (dNTPs . 514
Xf PCR MK , Taq DNA SGEE IR/ I, SR
Z A HL ISSR-PCR e FE RN AR Z2 0 75 50 wl Y SR &R 3%
45 10xTaq Buffer 5 pl .Mg** 2.0 mmol/L ,dNTPs 0.4 mmol/L . 5|
) 0.4 pmol/L , Taq DNA E-4fifF 1.75 w50 pl, 4 DNA 0.25
ng/pl,

A5 R AT I8 Kl B2 A BR UBUGES TA G 1R KR
TEARH 2%l 22 5 3R JCTRLEE b B 5 | ) TR Al 285 45 22, AR 3
550 AR KRS AE R TR 5 AR e 54 UssL iR
KA —F, W R KGR 55 °C o il g PR A0SR &
B EFRREUNT 304, JUF- B 17, 1 45 DMEFMG ]
FOFRE A IE T AT R, BT AR EC 451

ISSR-PCR A F v, A2 T 15 AR RE D 48 Hh ALl 1) 2%
o AN A RIS A AN R RS BT 1, DR X AN [ (1 25
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Study on the Synthesis of Phenolic Hydroxyl Derivative of Curcumin
WANG Jing, WANG Xin, LIU Lei, QIN Wei(College of Pharmacy, Qigihar Medical University, Heilongjiang Qi-
gihar 161000, China)

ABSTRACT OBIJECTIVE: To modify the phenolic hydroxyl group of curcumin in order to obtain the derivate which is better
than the leading compound. METHODS: Using aspirin as raw material, acetyl salicylic acid chloride was synthesized by using thio-
nyl chloride in the condition of pyridine; and then acetyl salicylic acid chloride was used as raw material to modify the structure of
curcumin so as to obtain expectant new compounds. The preparation technology was optimized through repeated trials; the target
compound was identified by HPLC and NMR. RESULTS: The phenolic hydroxyl derivative of curcumin was synthesized and identi-
fied by HPLC and NMR. The best condition of the reaction was as follows: dichloromethane as solvent, pyriding as catalyst, reac-
tion temperature 35 °C, optimum reaction time 3 h, aether petrolei: acetic ether(3:2, V/V) as mobile phase. CONCLUSIONS: This
paper lays the foundation for further structure modification of curcumin.

KEYWORDS Curcumin; Phenolic hydroxyl group; Structure modification; Nucleophilic substitution
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