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Determination Glucosinolates Content in Draba nemorosa L. var. leiocarpa Lindl. by HPLC

WANG Li-hong' , WU Lili' , WU Dong-mei' , LUAN Fang' , WANG Feng-zhi* , SUN Wei-jia' , MIAO Yue-ying!
(1. College of Pharmacy, Jiamusi University, Jiamusi, Heilongjiang 154007; 2. The First Affiliated Hospital of Jiamusi University, Jiamusi,

Heilongjiang 154002)

Abstract; Taking Allyl glucosinolate as internal standard substance, The content of glucosinolates on the herbs of Draba

nemorosa L. var. leiocarpa Lindl. in different harvesting were determined by HPLC innternal standard method. The

results showed that the content of glucosinolates of its seedling stage and flowering were 275. 696 pmol/g and 85. 1246

pmol/g.

Key words: Draba nemorosa L. var. Leiocarpa Lindl. ;glucosinolates; HPLC internal standard method
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ISSR (Inter-simple Sequence Repeat) { Zietkiewicz E
U 1994 AR, I AR A ) 25 R . DNA
FHE H 8 BRI TO 58 5 1 AR ME B ARG A fay 22
AR FE D ARSI 2 T s e
P Sy 3 R S o 5 v B B MR AL s R AT L a8t
o ZREVEVEAS RS RN 2 AR iC S Bh & Al a0,
AR X} ISSR-PCR Jz i & 2 B SRR TA] , R i 76 )
JHI ISSR #Ric Z B , 0751 2 7. 1% Fh AL 4 B335 ISSR-PCR 2
MEFR, ZBER B 7E i E A8 S5 4 B B AR DNA,
Tag DNA B4 .54 . Mg”* F1 ANTPs 5 AN F % =
i ISSR-PCR [ Ji 5 W , -8 M 8 57 2 e WA B 38 ISSR-
PCR SRR FR , 9 F1| I ISSR Hric X H#k 17 f5 SL X 38
FEFHR
1 #R5AZ*

L1 Kgesik

REAR A 2 B » B P R AR R AFROR 38 % 7
H RS E R
L2 Wik
L2.1 =mpEtaZE4 DNA 230 RAM K CTAB
PRIz B AT 4 DNAM
1.2.2 Z@# ISSR-PCR KRB Yk Min&k
BHE H I R A0 1) 60 A4 ISSR 5| ¥ i BEHL L % 8
A5 Hy.801(AT ) T.804 (AT ) A.812(GA); A.818
(CA)§G,.831(AC); YA.836 (AT )s YA, 838 (TA )g
RC.848(CA):RG i#17 HAn 5| ¥ i ik . 1 B 1k &
H Taq BEWE 1 U/(25,L) \Mg™" ¥ ¥ 2 mmol/L.
DNA ¥ 6 ng/(25,L).dNTP ¥ B 0.4 mmol/L,
IV EE 2 mmol/L, 33t 25 pL, P IREIFH.94°C
A 3 min, 94°C 28 Mk 45 s,52. 5°C iR k 45 s,72°C
FEAH 90 s, 3k 40 NEIF,72°C LM 5 min, R 1%
T R Wl R JC R VK AT 1 R R
1.2.3 =M ISSR-PCR R W iR R &Y. X =
ISSREZ R 5 B F (Taq F§ ¥ BE . Mg™™ ¥ B . DNA ¥ B
dANTPs ¥R B H¥n 5| Prvk BE) #0474 ¥R BE AR B A0, 3
16 > 432 Ly (4°),3 WE K, B = F#A ISSR-PCR %
MAKZR .

2 HERE5SW
2.1 B e MIES LRkt

HE 1A, 8 A5 3 5% (514 812,817 I
BIOFEY W45 , it — 20 LIy HE S5 Vi M B T 225 1k
RIG|1Y) 812 WURELT . M E 519 812 S BAn5 | ¥y #t1Ty
= ISSR-PCR [ Wik R . 5% 514 ISSR-PCR
BN SR F Y R BEAR R 3647 = pa b ISSR-PCR 2 i #& &
5 R 4 BB IEAZLRRITER D,

1 =T 8 1514 ISSR-PCR R R 4 R
Fig. 1 ISSR-PCR reaction of Pinus yunnanensis with

eight primers

* 1 Z=EH ISSR-PCR KR IE R KLiEiT
Table 1 Orthogonal design for ISSR-PCR reaction of

Pinus yunnanensis Franch

K% Factor
AR DNAYKEE  Tag BEVREE SlYvkEE dNTPs ¥REE  Me? T ¥REE
K3 Concentration of Concentration of Primer Concentration Concentration

Level template DNA  Tag enzyme of dNTPs of Mg?™
/ng s (25u1)71 /U« (25u0)~1 /mmol+ L™1  /mmol * L= /mmol « L~1

concentration

1 3.00 0.40 0.20 0.08 1.20
2 3.00 120 0.40 0.20 1.60
3 3.00 2.00 0. 60 0.32 2.00
4 3.00 2.80 0. 80 0.44 2.40
5 3.60 0.40 0.40 0.32 2.40
6 3.60 120 0.20 0.44 2.00
7 3.60 2.00 0. 80 0.08 1.60
8 3.60 2.80 0. 60 0.32 1.20
9 4.20 0.40 0. 60 0.44 1.60
10 4.20 120 0. 80 0.32 1.20
11 4.20 2.00 0.20 0.32 2.40
12 4.20 2.80 0.40 0.08 2.00
13 4. 80 0.40 0. 80 0.08 2.00
14 4. 80 120 0. 60 0.32 2.40
15 4. 80 2.00 0.40 0.44 0.12
16 4. 80 2.80 0.20 0.32 1.60

2.2 =M ISSR-PCR IEA LA 0T

FF5|9) 812 = ISSR-PCR R fAZR 5 HE 4
BEBETEACSE I ZE R B 1B 2 AT, 16 M A 3ERR 1.5 F1 9 22
Hh HAY 13 AN HRERRE ST 1Y I B A7 , B 4b 7 3
DMEEYR—F HE—2 I HIE B2 A A
TP AR A 16 W ESRTF(EBANEER
A9 AW HRIEW . HIR 1AL ZKR DNA
BEH 3.6 ng/25p.L‘Taq BRYRE N 2.0 U/25pL‘Mg2Jr 714
BN 1. 6 mmol/L.3[¥jHEE X 0. 8 mmol/L.dNTPs ¥
27 0.08 mmol/L, Jf8FXFH AT HER T, LL Marker
BRI RN NS IR, S8 1E SCE B E I IE S
WITEWS 4T 40,8 16 N HFT4T 4y, Bk
FTobnue R 5 8k 4 DL B =10 43,3=8 43,2=6 4},
1=443,0=2 43 R E R =10 47 B =8 47, K= =6
IR =4, R =2 43 3 NEE S BURACEAAbTE
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a5y, HE 2 WAL 7 ABMES R, 12
REFRYR Z 55 14 A0 FRES 3,%5 3.4.6.8.10.11.13.15.16
FEAT L B0, {8 R BRI B A IS B — MR K
T, BB WAL BREA AN DL B BURAME

£ 2 Z=EH ISSR-PCR KK 16 4~ b EiES

Table 2 Mark on 16 disposal for ISSR-PCR reaction of

Pinus yunnanensis

ﬁ% e 13 i 13 e L &t
Serial Band Band Band
Luminance Luminance Luminance Summation
number number number number
1 2 2 2 2 2 2 12
2 2 4 2 4 2 4 18 B2 Z=m# ISSRPCRS5EXE 4 REFETRBLER
8 10 8 10 4 4 4 3 Fig. 2 Experimental result of L16(4°) orthogonal design for
4 8 8 10 6 8 4 44 .
ISSR-PCR reaction of Pinus yunnanensis
5 4 4 4 4 4 4 24 .
6 10 6 10 6 10 6 48 2.3 Z‘\‘%*’A ISSR-PCR E&;Eﬁﬁlﬂ%ﬁ*ﬁ
7 10 8 10 10 10 10 58 2.3.1 Tug BEWEREW Tag BEHAE EHEE WY ¥ X
8 8 ! 6 4 6 ! % PN 5 R E Tag BAURAS S , M H 5 7
9 2 2 2 2 2 2 12 N
S AR S B Taq VK FERL 6 ) £ S8
11 2 2 8 6 8 6 32 WA BB ETE. B 2 v 5, Tag B W& E 7
2 10 10 10 8 8 10 56 0.4~2.8 U/ 25, L{u A LI, I RUR (B P &
B0 ! 6 : ° ! . WREMEEE TR EELMBER EWREN
14 10 8 10 8 10 8 54 N
5 6 . s 6 6 . 0 2.8 U/25p L2 P43 42.0 o3, P S M £
16 8 8 6 4 6 4 36 DY IRLT TG E 2. 8 U/25uL YER = B #s ISSR-PCR
R FR A Tag B BAEWRE
&3 ZEH ISSR-PCR IEX3KH 5 AN B FiFs
Table 3 Mark on 5 factor fororthogonal design for ISSR-PCR reaction of Pinus yunnanensis
Mg?t #RBE dNTPs #JE 2 Tag EYRPE BB DNA
Concentration  E3J3F4> Concentration SEHE 4 Pri erati SEHE 4 Concentration of SEHE 4 ¥ & Concentration of SRS
of Mg2t+ Average score of dNTPs Average score rlr;ler colncelljj:: on Average score Taq enzyme Average score template DNA Average score
/mmol » L1 /mmol + L1 mmo /U (25uL)~1 /ng e (25uL) 1
1.2 26.5 0.08 39.0 0.2 32.0 0.4 19.5 3.0 27.5
1.6 31.0 0. 20 29.5 0.4 32.0 1.2 38.0 3.6 40. 5
2.0 42.5 0.32 36.5 0.6 33.5 2.0 39.0 4.2 33.0
2.4 38.5 0.44 33.5 0.8 41.0 2.8 42.0 4.8 37.5

2.3.2 Mg WRERM Mg #EEX PCR ¥ 3 4 51
A &R, Mg W B AR, Tag AR FIRURAL,
PCR W Z RN W B Wi Ja » 5 5 7 AR AR 4 e
. ZIXRSR S BRI B Mg WERE
1. 2~2. 4 mmol/L Y FE B LI, Sz i 45 2R th BTt e
REAR A 3 7EVR 8 2 mmol/ L AR &R 4 CF 332>
o 42.5 5 B H 2 mmol/L Jy m A ISSR & ik &
T Mg™* R

2.3.3 dANTP¥kERM dJINTP £k PCR AR,
W RAR MY A 584, AT ik PCR 747 & 5 ¥
Bt 0 Mg?t 7 AR A T AR Me™™ B9 A Bk
B Tag BERGTE 77,08 IR 3. 7RI BB 4
A~(0. 08~0. 44 mmol/ L) & B # BE i Fil 9, I 3 38 R —
ELAE T W FE MR 9 0. 08 mmol/ L i R fe 4, - 39 9F
009 39.0 4y, BETWETHEZFHCREBHERAEA FF
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HE—2PRIE.
2.3.4 FIYRRERIFE 45 YkE D 0.2~0.6 ypmol/L
S, 7 M SR W v B 38 22 S R B ., P 23 43 43 i
32.0 43.32.0 43 %1 33.5 43, 5| Y¥REHEZ 0.8 pmol/
L i, SRR B 3, 393000 41. 0 43, UEBAVR
AR HEARE S, i HL 0. 8 pmol/L = B #s IS-
SR SRR F 5| IR B AEVR T
2.3.5 5t DNARERIFN  [F Mg® WEEXT PCR 3~
HEROR—FE , LR DNA ¥Ry 3. 0~4. 8 ng/25,L Y5
ARART I HEROR B S TR R A i 5, TE VR BE R
3.6 ng/25uL YRR IR YT, F ¥ P43 40.5 43, B DLk
B 3.6 ng/25pL = i b ISSR [ #k & A Al DNA
IBRIE TR BE
3 #itHiig

ARSI EE SRR, gt ISSR-PCR 25 pl ik
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295 NHFRIRAEKFE: Tag BEHRE R 2.0 U/25,L,
Mgt e E >4 2 mmol/L.dNTP ¥ JF 0. 2 mmol/L. 5|43k
JE%] 0.8 p.mOl/L\DNA %UE 3.6 ng/25yL°

ISSR-PCR I E 5| ¥y 4 4F 55 50 , 76 0F 55 ZE Ak A X
SRR N R E  anTEAT 2 AT L U RL R
TSR A U R K A BT E A SR
FAUY HEAEE SR MAE Y. ISSR-PCR 14k & & — 4
22 A Ip [R) 428 1 A0 5 B SO, B0 4% DR R S L A
mal , 2% PRl =22 [l %o 2 0 45 SR AR ZE 2 . DR ok L RB SR
FAZ R 28 B ) 1E 38 SE 56 A Be v 8 o B Ak 3R I
& X R 45 R, i e g R o — R A
ISSR 43 FHRC AR X = A #EAT P B BT IR A E (it 2
FEVE S AT B st A5 G H B AR ST B85 T LA,

5230k
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Establishment and Optimization of ISSR-PCR Reaction System for
Pinus yunnanensis Franch

ZHAO Lei' ,ZHANG Ji-lan®
(1. Xinghai Greening Limited Company in Kunming, Kunming, Yunnan 650228;2. College of Horticulture and Gardening,Southwest Forestry

University, Kunming, Yunnan 650224)

Abstract ; Effect for ISSR-PCR reaction of Pinus yunnanensis on five factors (DNA template, Tug DNA, primer, Mg?* and
dNTPs) were analysed by orthogonal design for establishing and optimizing ISSR-PCR reaction system of Pinus

yunnanensis Franch. The results showed that the optimal ISSR-PCR reaction system (25 L) mixture contained 3. 6 ng
DNA template,2. 0 U Tag DNA,0. 8 mmol/L primer,2. 0 mmol/L Mg?* and 0. 20 mmol/L dNTPs.

Key words; Pinus yunnanensis Franch;ISSR-PCR reaction;optimization of system
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