- WEHR -

®F D L onan.z~6

LWHEEHRARRETES T RESENTE

EHxMH.2a. R B AFE

(FERI P PR, &k AR 132109)

B BEAAFSFER-HPICALAA VB LAIHATRANR"GHT REATREH
FLFRARNERRTLAEHATRAREF AL IR OA OB EL LR, AL P 4 A
HHBHRR R RE TR R ER REFPFTFREFEHSSTRFMNE,
S TREFEFALDHEBETH R, BRAN. LHEHALTRRALFESEAL
BAER RBREFFERRREFES T L LBALKX, EREBH M H 0.42~8.00 mg/g
FW i 1.2~14.7 mg/g FW; A KR 5 & F S E] R ERA K8 RELESREREFE
SELRAHREH  RAFRAFELESTH T ALAFREF UM LA ERNARAZERILF
F2EDAENEREABRBAGSAARER THAREFESFARRNMAZ HEHT
B AR REA S ERAREFELRAFTRBAZD HEB AR TR RATREFE
SFERRB HEHERAZ  AMHLRADHTFREFESTEAFRHEBEHAZH, A

#BTH,

X LS AR RAEE K 03051k
hESHS: $663.102 TWFRIRAG:A  TESS:1001—0009(2011)11—0012—05

FHEERR-LKEZBMARSY AR B HILE
R FBIRRSIKRERILEZRBATE, RRIFH
RARGUEALN, 720657 ShBKBE AL . B DU R I B
HELIRE L BAR—EMRNY . WHE (Vitis amurensis
Rupr. ) RRERILEENRRELERN, LHRFFES
FHFR HPEBEYHREIEEL 2%, RRKEMEE
M 4~8 D RANMENELERREEMNREY.
HEERDEMAE MO E R, LA MR
SRARERIE R, T RAEH B2 LA &S R R R
MERYRZ - RAHEETFIENZRYE. BT
BEEGC, CRFHHFERN T ERKESY ., ARLE
BRRARLHELEEENAI A RAARAARE
EETAETHNESESSBEA . T UHERANEER
R Bk oA xS FEMAATEER
MLEEREURERUEEESREAFEENE XL,
HEANE RN EATRNARIEET THY R

B—EEEN EHHA8), F,A:M L, HXFT Q4 FLE
HEZERETHREA/ R EH %, E-mail;nhkswxw@126, com,
BEEE - AFTAUSL), B HLR AL EFHHEF QAR
EEHHA P AT EEY 5 M. Email:tessyj@126. com,
XM BRARRL P L HAAAARTATHAR
(nycytx-30-01) ; B F AL Sk 3R 4k 4 44 A % & 4R 47 % 80 0 B (NB2010-
2130135-36)

9 B 39 - 2011 —04—01

12

B A BB 4. 8. A e REREFE,
B2 FEXF R R LU, Knnedy™™ X Rk I B H %
REPHEREERTENDIDTUB#ITTHE. B
FZ'O LIAE R EGN L RRBUREE X
IEH#HGTHE. XEMMULEEKPHXEBEEY
BREERHITTHE. MHAXILEE P REETENOH
L TELH B BIAFR USSR F T LR/
FAE EH TR E T AERBLTAE, FXAR R
MELEESENMRUARFAELBEESNIET
BMEAFRSBRIESTHBEHRAME. ZHRTU
39 By IR AT 2 “ DR R ikt , B 9T R ) LL R 2 & b
BRREPHEAETRSR, A HAERAN LM
i, URFEERELEEENEEHRARARRE
EREESREAAR MAREFRELETEHAE
B R ER RO RAR, UARELEH SRR
SEFRASI RIRUEEE %, et LB REE
FRBR P T B B
1 #EERE
L1 REHR

REHEIRE P ER P ERE=HRTERR
WA (O LEEHRARREGR D. 45F5 A8 25
HAAZFESD .6 A 11 HUBMED .6 A 25 B(HERID .7
AN BERE.7A 2 B(HFRI.8 A 11 A (A
#1388 A 23 H(30%#6).8 A 29 H(60%%+#).9 A



®F B L 2011011):12~16 - REFHR -
4 H100%%6).9 A 12 HURBHDRH. HABTHK BRBRE LRFESETHE 4 Ak SR, FiE
BPRFE. HESENERMESBRERASRZE.
*x1 R 2 BEREHH
m:’*‘::m e ““‘:m:;&‘“ = 21 WHEHERBSRE SH TSR
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Hermaphrodite Zuoyouhong . XL {R Shuangyou .15 #& Hasang({f % ¥ Russia) . ﬁﬁﬁﬁﬁ&ﬂ%ﬁ?ﬁlﬁ??ﬁﬁﬂf%ﬁﬁﬁ
flower # Shuangfeng. 5 7 Beta 0.42~8 mg/g, BN 1. 69 mg/g, R RN 102. 7, &
4N1.4N2 RS(HR % %7 Russia) ,75-4-137.74003-7 . % Ll{ Yans- BERBRRMEN 9ELEL. SEET I mg/g i b
han.B558814,086801 086934 8558818858831 , &¢ 37-12-2 , ;
Y30 £ il — Zuoshanyi. & Wl = Zuoshan' er 74-5-217, 74-4-15, 37.5%8,1~1.5 mg/g By 5 27.5%, % F 1.5 me/g M
Instaminate 74003-1. 73131, 84006, /b §§ 746 Xiaonan?46. 85003, 75031, 35%6. FEREL ANLANZ R BB %, 4r 510 8.6
flower 73074086909, 086929, i fk — & Tomghuayihao , & 1 F & 4.5 mg/g, Lk 75-4-137 B BK, N 0. 42 mg/g, TLELL

Changbaiwuhao. # F3 /N8 Changbailiuhao. i #t 1§ Tonghua-
shihao % 2 B Ji'an'erhao. & 35-9-2

L2 FEMS

# B BUCHIIOTAVATO 12-124 % jE ¥ #& & A%,
HZF-211 BES TRA(LBLBRETRREFRAED,
UV-2450 BB S YR EH (B AR S BAFD, BRAL
1200 #Y B R AE €5 354 (DAD R 28),GL-12B sr X &
EBLOMN(EBETNBERERAFD.
L3 FUEFENERSHE

%5 B Bonilla #7750 , B E MR TR
#1015 MR EE I A Z B M IR LR 2 Z BB 63
BTHRR 24 h BEUBER KRB EHES TRILTRE,
BAKER. FIEFRNE M ERAFEER-HPLC 445
¥, FERENESZHMOSTE™ HRKRL00g
FHERE,8 mL AT EERT 200 mL AEHES,
. ¥ FEF bR dh BB & 0.000 0,0.080 0,
0. 160 0.0. 240 0.0. 320 0.0. 400 O mg/mL {¥ B BEVE ¥ , B
1ml B¥5 5 mL 8GR 7 BIRS, fE 30C# R M
30 min, LA B R S 03 E 0 BT 500 nm A4S BB,
B bRAELR . y=1. 883 9x—0. 022 3,/ =0.997 92,

HPLC &, i# % {§: 2. i% & Anligent ZORBAX SB-
C18,4. 6 X250 mm,5 pm,{f# ik : Angilent ZORBAX SB-
C18,4.6X12.5 mm,5 ym, DAD ##2%, 3% & 280 nm,
W 0.8 mL/min, B 30C, W3H: A 1% ZH;
B:80XZME 1N M. BAEEBEIRERFF -

0~5 min(95% ~70% A,5% ~30%B),5~15 min
(70%~50%A,30% ~50%B),15~25 min (50% ~40%
A,50%~60%B) ,25~30 min(40% ~95% A,60% ~5%
B),30~35 min(95%A,5%B), ¥BRETHE.IILEEK.&
IR . FILFKEER THREFRSLAEER 0.5.0.4,0.3,
0.2,0.1 mg/mL MR EKBER, IKKER, HHE
20 L, BV ARMEM R . BL R FBR. Y =74 5652+ 127. 4,
R¥= 0991, JLZ%.Y=18 325+ 15.8, R =
0.999 3, #ILZXKE.Y=19 585z+13,R% = 0.999 6,
FIEEXBETFME.Y=145 745037, R% = 0.999 3,

BRI KL DA AR, 0 H R 2.4

2.1 mg/g, AW =" HEAK, N 0.72 mg/g. “MK"F

BEP, 0125 mg/g. WHIRMERRRANRER
£2 BARBRESHTRERKER

Table 2 The contents of OPC from peel and seed in mature period

&% #TF R
Name Sced Peel
/mg - g1FW /mg + g1FW
% 1— Zuoshanyi 1.3 2.6
Z 1 = Zuoshan'er 0.72 4.6
X4k Shuangyou L1 10
WL Shuanghong 2.1 6.9
WF Shuangfeng 1 5.6
TP Shuangging L7 4.1
%4 — Zuohongyi 13 4.2
ERL Zuoyouhong L4 7.8
JL2K 4L Beibinghong 2.4 6.2
"2 Hasang 2.6 5.2
3% Beta L25 3.34
#1l) Yanshan 45 3.16
4N1 6 7.5
4N2 8 6.2
086801 c9 5.8
086934 0. 87 1.7
8558818 0.82 8.3
RS 0.63 L2
8558814 137 12.7
8558831 LY 511
75031 2 &5
086929 0.58 7.7
73131 0.92 10.4
& {t—5 Tonghuayihao 0.85 3
X 39-5-2You39-5-2 0.85 3
086909 1.6 4
£ A& Changbaiwuhao 0.93 9,27
K AAE Changhailivhao 1.42 7.4
84006 2.7 4.4
A% 28 Ji'an'erhao 125 6. 875
85003 L2 9.13
/IR 746 Xisonan746 L9 5.8
73074 2.43 .25
& 1t 18 Tonghuashihao 0.91 5
% 37-12-2You37-12-2 116 10
74003-7 0.89 9.1
75-4-137 0.42 4.6
74003-1 0.52 6.2
74-5-217 0.69 2.5
74-4-15 2.5 5.1
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HEESETHEERN 1.2~14.7 mg/g, FHEEN
6.26 mg/g, R FE N 46.55, TRME T 5 mg/g Wk
35.0%,5~8 mg/g Z A9 5 40.0%, 5 F 8 mg/g I &
25.0%. H L% 86934 1 8558814 KB i, 4 5l
3 14.7 #112. 7 mg/g. LA RS,74-5-217 By &%, 20518
1.2 #12.5 mg/g. MAEIIEE BB, LLBUR"F“LH
7B AR 10 #1 7. 8 mg/ g, I“AIL—"R1K,H 2.6
mg/g. “WA"E &N 3.34 mg/g, WHHHERES
EREEIRBE RSN, BRAEF SRR R, s
B4 EARE ANLAN B PR S REHF ES B
REFAMREEPREL,

212 AAEHELVHERBEELERSE LHEEE
MR, MR BEETER, &3
LB ERREGE ANL AN FhELFES
BUBHAEMN FEAEFTFRIER LU BERAEE,;
HHEREREEERESELBNEREERTRS
BR 1%, “EERABE.

£3 AREUMERAFEREERSR

Table 3 The contents of OPC in different flower

sexual germplansm resources

FF Seed
/mg+ g1FW

BB Peel
/mg * g1FW

BB R Hermaphrodite flower resource 1.50+0.94a  6.74%3.41a
ML YER Instaminate flower resource

.2 bRF0.01 KF LIERBEHR, TRA.

Note: a, b means significant at o, 01 level. The same as below.

213 ARXBUHHRBERFLEFRTR hR4
AL, REBX W HEHERKEETR S BILERK
WX 3056 {E 2 7 A B ; BRI X F B 7 IR AE
HFEREMRRIER 27%, _EERAERE,

T4 BRRELIBEHRFERREETRSH

Table 4

1. 334:0. 68a 5,722 47a

The contents of OPC in germplansm resources

from Jilin and Heilongjiang

FF Seed B Peel
/mg . gle /mg - g’lFW
BT Heilong-jiang 1. 37+0. 65a 7.211+3.48a
4k Jilin 1.2740.58a  6.14%2. 32a
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Fig.1 Dynamic changes of OPC components in leaves
of Vitis amurensis
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Fig.2 Changes of OPC components in stem bark

of Vitis amurensis
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Fig.3 Changes of procyanidin components in peel
of Vitis amurensis
2.2.4 MYPEAEFERSENSISTL WA 4R,
6 R 25 AET7A 25 HHMR, LEHHFREFRSE
EEW EAEE.8 A 11~23 AR S BAEFE, I
PRERSESHA28E9 A 12 HRAMSBXEN
T, BT REETERERFHREEIELETTH



®F DL 201101).12~16

- REHR -

R ERHHN He P ERRME, EEERS &/
TR. ZIUESERNEITRFHNREER S A5
SMAKNMTRIERERHIESTREARBE.

L
8 ~o— X4}t Shuangyou —a— Y41 Shuanghong
wliy TR, AR
o "
w3 1D
aeg 05
53 [i]
625 7.1 725 811 823 829 94 912
& E#iDate A.HMD)

B4 LWNEHFRERRSEDSER
Fig.4 Changes of Procyanidin components in seed of Vitis amurensis
3 g

HENRRBEEERNREER ALHHWE
FEEFRERABE LREMBENOBRS6GE. LW
HHAREREERARFERRERHARRS &
FlEL, ARIEHEFR R, ARBRAREELEFRS R
ERYARE BBRLREPEEETFESREEST
R LHEEPRETFREERETRE LHER
FBEFREERISSREAESRENMBEHFE
HEXR MANSRUNEE. FEEERAZHRAR
BRI, HARFACZIE EER. ZHRERH,
WHEHERRRETFESBRFERAEZR TSR
BRIBES SN 0.42~8 mg/g M 1.2~14.7 mg/g,
XAHLHEHHRERREMA AR T EINRER
LR,

B P 511 o DK S e RS 2 PR B 5 R B0, B A R
HEMBRRED  HFHFEAFTFRIBEEIRTR
FH ERUANRTHREEERH TPHNELERR
AHEEFREETFRNETERE®Y, ZRRERE
B LR RAREP R T RS BER TR TFREES
RSB BERBAIBE RUAREFEELEEEXK
WHEBREEE RS A FEESHEAAREE LNER
#HER, MB-FEHUHABRERMERS YR EXL
EIBTREAEERYAAESHRL M7 b R,
AR, HAb RO B RE R RSB P LR
B, BHLEEEPELEFRITERETRE.

JRAEH XL & W 0 KR 5 R B ThRE R —
FESFREERNSEAXR . S—FTESEEEFETY
REEANBREZRM LAGLE LRSS, EREF
EPRIENEHYERELEFRPHREEALER
ZEEFARUEALEN LEHMLEEE PR
EHITERATR.

4 Hig

R ERFREEERSBFERATR  BE
HEIR 5 SR 18] A R FE 4 R R 8 | A 1) b 35 o o U DR
FESBRERYABE B REREPELEETES R

BERTHF WHRETREEERIERRTRE;
WHBEAFRSZEREFT RIS T BT SKEMHRE
WEAFEHEER FREFRENE.

$:E 30k
(13 &, R RAEFREDEEATI®RD] FEAH D4, 2006,
22(1):110-111.
[2] Anne Marie. Fine Oligomeric proanthocyanidin Complexes: History,
Structure, and proanthocyanidin Apllications[ C]. CPA, ND Candidate 2000
Alternative Medicine Review,2000(5) ;2.
(3] FEREALBHE=WHEBEXEL] 2 HHY,2000,3
(4):2-3.
(41 F& WWEHSLHEE]. BB, 2003(6):93-94,
(5] EB®. PEEBE[M] LR BT d M, 1991
[6] Hemingway R W, Lakes P E. Tannins and the qualities of wines; Plant
Polyphenols Synthesis, Properties, Significance[ M. Plenum Press, 1992;
859-880.
[7] Santos-Buelga C, Scalbert A. Proanthocyanidins and tannin-like com-
pounds-nature, occurrence, dietary intake and effects on nutrition and health
{J].]. Sci. Food Agric,2000,80:1094-1117.
{8] DeF Victor A P, Glories Y. Concentration and compositional changes
of proanthocyanidin in Grape seeds and skin of white Vitis vinifera varieties
(1], Journal of the science of food & Agriculture, 1999,79(12) :1601-1606.
9] LiuL, Xie BJ, Cao S Q. et al. A-type proanthocyanidins from Litchi
chinensis pericarp with antioxidant activity[J]. Food Chemistry, 2007, 105.
1446-1451.
{10] Mania J, Ariadna S, Jorge S, et al. A comparison between bark ex-
tracts from. pinus Pinaster and Pinus radiate; Antioxidant activity and Pro-
eyallidin composition[J]. Food Chemistry,2007,100:439-444,
[11] Ling Z Q. Xie B], Yang E L. Isolation, Characterization and Deter-
mination of antioxidative Activity of oligomeric Procyanidins from the Seedpod
of nelumbo nucifera Gaertn[J]. Agric. Food Chem,2005,53;2441-2445,
[12] Yamagishi M, Natsume M, et al. Effects of cacao liquor proanthocya-
nidins on phip- mammary and Pancreatic tumorigenesis in female Sprague-
Dawley rats[J]. Cancer lett,2002,185: 123-130.
{13] Hamauzu Y, Lijima E, Banno K. Changes in catechin and procyanidin
contents during fruit development of two apple cultivars[J]. J Japan Soc Hort
Sci, 1999,68(6) :1184-1193.
[14] 2%, PERG ERTRAAMREELN RS RRADEEL
U] Y% R SFEFR, 2004,13(1):16-18.
[15] Kennedy J A, Hayasaka Y, Vidal S, et al. Composition of grape skin
Proanthocyanidins at different stages of berry development[J]. J. Agric.
Food Chem,2001,49: 5348-5355.
(16] HZ IR WLBHEHFELEEHRR] TEFLEHYER,
2008,27(1) :58-60.
(17] X&|B.B5. WHESHHEAXRAFRREAHRIN]. PEHE SR,
2004:2-9. )
[18] Pastrana-Bonilla E, Akoh C C, Sellappan S, et al. Phenolic content
and antioxidant capacity of Muscadine grapes[J]. Journal of Agricultural and
Food Chemistry,2003,51(18) ; 5497-5503.
[19] FH HHSWEBLRERBRAERBIM]. Bx. BB LK
,1999.
[20] Sun BS, Pinto T, Leandro M C, et al. Transfer of catechins and pro-
anthocyanidins from solid parts of the grape cluster into wine[J]. Am. J. En-
lo. Vitic,1999, 50:179-183.

15



cRBHR - HF DL 20101):12~16

[21] Ricardo da Silva ] M, Rosec ] P H, Boureix M, et al. Dimmer and [24] Singleton V L, Draper D E. The transfer of polyphenolic compounds

trimer procyanidins in Carignan and Mourvedre grapes and red wines[J]. Vi- from gtape seeds into wine[J]. Am. J. Enol. Votoc. ,1964,15:34-40.
tis,1992,31:55-63. [25] Peleg H, Gacon K, Schlich P, et al. Bitterness and astringency of fla-
(22] Escribano-Bailon M T, Guitierrez-Fernandez Y, Rivas-Gonazlo J C, van-3-ols monomers dimmers and trimers[J].J. Sci. Food Agric. ,1999,79.
et al. Characterization of procyanidins of Vitis binifera variety Tinta del Pais 1123-1128,

grape seeds[]].]. Agric. Food Chem. ,1992,40:1794-1799. [26] SunBS, Leandro C, Ricardo da Silva ] M, et al. Separation of grape

{23] Kovac V, Alonso E, Revilla E The effect of adding supplementary and wine proanthocyanidin according to their degree of polymerization[J].
quantities of seeds during fementation on the phenolic composition of wines Agric. Food Chem. ,1998,46; 1390-1396.
[J]. Am. Enol. Vitic. ,1995,21:184-188,

The Distribution and Dynamic Changes of Procyanidin
Contents in Vitis amurensis Germplasm Resources

WANG Xin-wei, QIN Hong-yan, ZHAO Ying, SHEN Yu-jie
(Institute of Special Wild Economic Animal and Plant of Science, The Chinese Academy of Agricultureal Sciences, Zuojia, Jilin 132109)

Abstract: The contents of procyanidin were detected by Folin-Ciocalteu method in combination with HPLC. The
characteristics of distribution and contents of procyanidin in 39 Vitis amurensis germplasm resources and ‘Beta’ were
determined to reveal the differences and characteristics among different germplasm resources. And dynamic changes of
procyanidin contents in leaves, stem bark, peel and seed of 4 Vitis amurensis varieties ‘Shuangyou’, ‘Shuanghong’,
‘Shangfeng’, *Shuangging’ were studied to reveal the law of changes of the procyanidin contents in different organs, The
results showed that the contents of procyanidin in seeds and peel varied greatly, the value ranged from 0. 42~8 mg/g
FW and 1. 2~14. 7 mg/g FW, respectively. The difference of contents of procyanidin was not significant among different
flowers sex germplasm, among different regions germplasm., The contents of anthocyanidins in Peel were significantly
greater than seeds. The dynamic changes characteristics of Procyanidin contents in different organs of 4 main cultivars;
The contents of anthocyanins in leaves increased in young fruiting period, and declined in turning-color period, and
increased slightly in maturing stage; The contents of anthocyanins in stem bark increased, and declined in turning-color
period and maturing stage; The contents of anthocyanins in peel increased slowly in young fruiting period and turning-
color period, and increased rapidly in maturing stage; It increased in young fruiting period and hading period, and
declined in maturing stage.

Key words: Vitis amurensis; germplasm resources; distribution; dynamic change
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FERRAT P RRERARRN A T HE 6, TR THERERT R R il X R E R ER BRI
RAEREH T ELEE R KRR

RRBA L RE ERBOEA T HAREERT THEDRUAA. B TFRERBESEE, 5+ 5Bk
VR B A AR, » R S TP SR A BT8R » 5 R S » PR R TR M SRR R Y T 4 7 R BR MR R B R R IR ¥
KBE. RRBATRRURESHEREETRANBEE MESER, BT WERENRTIEL RMN K BE
pHEN 7~8 -1 B HEARR Y RBFGIER L3 d BhIA B RG#E, T LA S8 40 32 M S 2R M O L S 1T M. 3
HERT R AW BSOS 73 BERERBE 10~15 cm, BEBSHI#R 5~10 cm, /5B + #8535, MiJ5 2~3 d WAREZK.
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