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W E RAWMBMEGHEHPLC) BERE. BERBOMT TR, XT84 5K BEk(Viis vinferva L.
cv. Cabernet Sauvignon) REX LB P S HEREMAYREIMUV)ESHL A BATHR. SHEYW, HHEX
EARKRESRD, A% B (Resveratrol) M A 77BN 2 Fh = B K (e-viniferin I d-viniferin) & b F+#5%; £%
ShERE, BEMR., AESEHET (Piceid). ARABR_RESARTER, HAY, ¥ _REAEYE
G S0d AR RMEEE, BEABEEE -8, ARMEEFNSETSASO¥ENE, AEAE_RAYL
BAMK, TR PHRE T B % (Perostilbene) ,

XA AFESH AR ORSERET FBRBHGHE wE fS0E

hEN %S

% B (Resveratrol, 3.4’ 5-=BE_KZMBMREN—MEDRERBRANY, ZEHTHRSE
AR, CRAABENEYEE, 5512 1997 F Jang FHKME T Res WABIIBEY, HHTHES
WENTAREAROPR, WE T LW 860 HE R,

MEQZEFBERRENRA, —SHEFRAYVEHNOENBEMEYHERRAST, HEEHARLEM
HEMEHAUSERQEDERESY, B, BN THETEAYNAREIZAARSBEAS. R0
ERAHEFETENS, MHHREPAEBEAEMEYHNSERAMEIMNERERPIR, TEUAENE
MERFBEETNRRAERBARIE, ARABMEYHIFTRAUEEICHEREE HHR
R, K557 Pezet ENFEBABRENAHH PRGN TOREFES 10 HEAY, HEHPESE
R AT EE T RS, ERERLT, REFFBAOESEETS, MEMETHTRERRD
Wi, ALRUUREHABERGHRLHEM, RAHPLC EE#RNT T, MEHRLRELRS
AEMBEEGEDN S HYRETHR, BEERWHERLEKETIBPAEINERE, ARAM
REHATEY MR EAE,

1 #R5FE
1.1 ##

AR B2k B (Vitis viniferva L. cv. Cabernet Sauvignon), 2006 £ 3% H W b4 16 3 B 7R 16 B £ 79 i kA
R EHEBREARA A H R R, 1996 FEM, RETHE3Im, HEN In, ZBHHER—BRAYE
THERE, RERNERERSE., ERERIN-BNEERE, #5204 75K, B8R 10d R 1K,
BEHER120d, HRREFIHERIRE, #FTLRLE,

1.2 #R%

Res #3EE B Sigma A B(4EE =99%); PD(AEABBEH)WHBAE LBRBRKEHERRALYH
RE(ME=99%); e-viniferin 78 th o B E BB o B YA E R K 2 25 Py 0F 58 7 AR 7% B 15 i (2
B =90%); Pterostilbene(PS)¥5#EMg B Sigma 23 7] (# B =97%); d—viniferin $7#E S B8 ST H] 52,

HEXERHERSTE (HT: 30400302) #B),
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1.3 ZWHZE

131 HEHRLEMME RBELXUPEZELRE, EREPHFREIRBERE., H6, FERKDMEH
—BHERGMERBEOSRE, HOKE, MBLEMBEREIZABITGOW), FK 254 nm),
BN . BEESMT 10 cm(3W/m?), BRSTET[E] 10 min (585038 B R A b % B S e AX 28 ZQJ-254
RUESMRETNE), MR, EREMENE, LBEREEGRB#LENKE 0L G, BAHE
%, ~40 C . BB RFTEMCENHRE IR, HEELERNEE, HE3WE, RAERR,
40 CU%, 1EAX B, HRLBHEITIRER,

132 #&Y Res REBMAMTAYIORK HWERLHHE 0g, £4CTREFEREAERE, BWATE, %
R 1 g TIREF, MASmL FE, HAEERR(I0min, 80Hz), 4 CF#E Lh, 10000xg & .0 20 min,
IHER, NKFE, BT 2ol 8, i3 045 pm HHME, £ HPLC 47, BRELRREIANEE.,
1.3.3 Res RHEATHEYH HPLC 41 & Alliance 2695 B3 A8 1L (L (EE waters A7), BE_HRE
%) K 1 28 (PDA, waters /3 &) 2996 &) fa 3tk 2 Atlantis Cys (250 X 4.6 mm, 5 pm, Waters A7), 2883
BRSIFTEBS . RAZTHERE, Kt ARZHE, B K. BN 1%A, 99%B, &#F S min,
28 min B A 5 60%, B K 40%, 33min it A X 85%, BH 15%, {2+ 2 min, B 40min i A X 1%, B
H 9%, HiRK 30T, Bl R 306 nm, FEEN 1 mU/min, FEEEFN 20 pl,

2 ZR59W
2.1 Res RHEHTEWH HPLC WE
RAELD S EHEA DUSEM G, —MRKZE 308~336 . 281~313 nm 4bF 2 MEA MR g2,
LIS FI A PDA B 2%, 7 210~
400 nm [R]BF 80 #F & 9 5,535 F0
FHiEFEH#HTHAE, KX PD, ot
Res. e~viniferin, 8-viniferin. PS Qomj
b o B G B (R B8 B R A B R . 0024
18064, 21514, 23291, 24218, ORI E R
31181 min (B 1), WHRLH S | P
# K K PD. Res, & -viniferin, B GEEABERTEOFARSNEHRE
S-viniferin, PS By & b 8] 5 ¥5
B3 2), HER k55N oo 17.960 oo 21.401 oo 23210 oo 24129
3180, 3058, 3248, 3094 nm, Tt - s ol
BE &SP K B PS, " P61
Res., PD. e-viniferin, 8-
viniferin, PS 5 FpEEAL Y 845 HE
R, HERH. AR ER
E W RIME 1R, 050,
22 ENRBFEERKEELE 0.40
FHERLH Res REFTEY 0 g

0,084

21 514
2%23.291
P24 218

Iy

&

3248 309.4324.8

0.604 g
E

W . S
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e 3 . PD EEA £ ARAERATENEASH. RER. MFEEK(EN=3)
ERXFELBTHER  zuwm ‘“’f:;ff B8 HXRH (S/Nmif:/mu mbRE
BW T REERHES- T 0.1~250  Y=79438X+19079 0.9996 c')m 95.90%~110.00%
B), £EE)S 90d f& D 05~50  Y=47752X-5353.6 0.9989 005 98.00%~101.00%
FRMR, 2GR E eviniferin  01~200  Y=16604X+13433 09994 002 90.27%~93.80%
WRAmMEm, £HE5 S-viniferin ~ 05~300  Y=3931X+3996.7 0.9990 0.05 98.90%~108.70%
120d 58313 T 2013 PS 0.1~5  Y=122434X+6186.7 09993 001 97.02%~ 108.60%
nelg, REMEAELR

R ARG 1747 £ A e |® 120

Res (B 3-A). e—viniferin B ool —— oK 15 &
(B 3-C). 8 ~viniferin § sol 120 \§
(B 3-DyEfkmAER 3 | 5 g
KRB AR ol 1%
SRR S A R ol eeoeoooa o .
i, ZHENELES % 0 c D 1300
¥, 7E80d 5A BT & I 250
m, BREBERNE 30 200 5
EF BB g 10 150 %
e, WERLLLE L s} 04
ShA TG, Res. PD, RSO s— | s |’

& —viniferin, 8 -viniferin 2030405060708090 120 2030405060708090 120
ERBHATARAR AR

5HE(E3), BEaE B3 HIEREEAHEKATIBTARABRHAXTEYNSRER

REBT 229.66, 21.83, 208.36., 308.46 ug/g. Res I 2 Fi — B {k e-viniferin, S-viniferin (745 (L ##
F—3, EFHESOd=FFBHRRAFRA, Z)5 Res fll e~viniferin, d-viniferin )5 B H TF 15T B,
FOdBETFFR. TR, AREKZAEFNHNHERLBRAZIMFEF R LI LE, BHSTEIRH
HRMEARR, #IMERE, WEHREELP PD FEZBE S Res. e-viniferin Ml d—viniferin W ERELF
F, GEHELMAMEXEGRE, ME3-BfixR: £ Res RE_REBHESTH SRS, PD WS EHNEH
P15, BEE Res Ml e—viniferin, d-viniferin FFE, PD W EHF B EFH, 2 80d EhBTFELE,

LB, XEAESNETE RS FERRAE RS PS,
3 itig

(DRes REMAEMENHH LR PFEMN—FEYRER, EERAXGTHIERRIOH, ¥TEE
ML, MANTFREFMESSHFEWEERR, RN, BHRLEERKEATHNY, LaF
EHMEYRARBL, HEZIERARE, ELERERERZELEFMEF. Res REFIHEY
A BRI E TR —F, EATUES. BehHE P Res WAR, FUMATEHZH T —FF
Res fTEMM SR EBEAD, HET Res WERBHENERRY, HARSBPHXBBAESEER
BE(STS)EXHARN M PR SEEMA RMCHSHTH -, FERERECHNLHELYFEN
Kghg, STS EASAR, E¥HATHARS, RAELTEEMNAESETHMERL T4 L4 R EE
fERl. ERERRANETERLRE G, MEANAEMEZMMS RITE, STS 5 CHS MR EE
F, Jeandet EHIBHITING, EHHRELRBUGH, Res BATH (50~90d), BH T Res MILHFRHH
ERERENEFNRR; MAERF 90~120d i, HHRLERA, BHRR, RAENS, FEBRE
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BB, HIEMEREN, BATEEER Res RE_REMNE, EREHEEMNLBRIK, XEALR
ZRHP(E3-A, C, D) LBARIE, B, ALRRAERLHEEHEG0D), ARRENEIESK
#F, Res Fil e-viniferin, d-viniferin K R B SRIMMLL BB TR, X#T SIS 5 CHS R#ERFHEL.

WocHEm, BHRLAZNEMESE, FMULHT Res AR, R EREAFLRKT ZHE
B A BEE A M, X2 MBI RESE Res REBMN _REEZELRIK, BIE 1994 4,
Calderan S F|FIBRBIFESR, A—MAEABSARANEEREAEE, RABEN T ELYE B,
(basic peroxidase) & & 4L Res £ L H# & B E L =Y (ROPs)™, B, Pezet 7€ # % Fi /X % B (Botrytis
cinerea) % 3 i) 35 3% % P 4> B Ai{L B — Fr B B8 (Laccase) , ‘B BEH#E(L Res B4 M e-viniferin®™, i,
Takaya F"VEF AR ERYBEHEDERERP LA, SELYBEEBERE Res RIAERAFB=Y,
HerFEW =Y 2 S—viniferin, HI,, £5MESJS, e-viniferin, S-viniferin fE5 Res IR &4, RAB S
Res 8 —B AL (8 3-A, C, D), EFHN 2 M - RETHEHEZTEIMNERE, SELYEH
LB EALEES Res ALY,

PD CH— R EEILY, B Res /N, HAHBHERKEABTLABPMZEINNESRE, EHELBERM
Res, e-viniferin, d-viniferin #{2 FAAHX, EENMAFEHNHERTHPRIBVIE. AXMERAEREEL
BHERT, Res LR PDP, A XMIRE, EHHAREFRNMNRPHESESOEM, wHHESE PD
D, XA RERREHRLERCHF(50d), BEFHRAZR, mPD FHh EAKREE,

EEBRPRARAPS, PS —BAEETHEM PP, 1 d-viniferin f 4 YIE ALY, BEAEEYEK
P H AT AR S AR T 55 B AL K, FEIK B W (Botrytis cinerea), H)H{HR % (Rhizopus stolonifer)
HWiEST, PEREERHORIHNE PS 5B,

(2) ABFFA HPLC Bk, MRZSEIMESHEIMNES RN REFH Res REMARMTEY
HTRWMAN, RALICHEASHEEHEMYHORER, BAEHERELF Res 5 e-viniferin, 8-
viniferin & 2L BB —3, i PD &5 BT {5 Res, e—viniferin, d—viniferin 3 F /LY T I A 71
K@%, MEBRTRAFTIBPRMAYNIES S AR RHE T HIBKE,
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Induction of Stilbenes in Response of Grape Berries
at Different Developmental Stages to Ultraviolet C

Wang Qinfei'” Wang Lei? Li Jingming® Pan Qiuhong® Huang Mianjia'

1 College of Horticulture and Landscaping, Hainan University, Danzhou, Hainan 571737
2 College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083

Abstract The resveratrol and its derivatives are natural polyphenols which are important functional compo-
nents in grape berries and wine. They are a plant antitoxin and have a function of cancer inhibition. Five
stilbenes including resveratrol, piceid, e—viniferin, 8—viniferin and pterostilbene were investigated in response of
grape berries (Cabernet Sauvignon) at different developmental stages to ultraviolet C, by means of high perfor-
mance liquid chromatography (HPLC) with direct injection and gradual elution. The results showed that the
gradual increase in levels of resveratrol, e—viniferin and &-viniferin was detected during berry development.
After UV-C irradiation, these three components significantly accumulated in grape berries at various stages,
with the maximum at 50d after full bloom. Compared with that in non-UV-C treated berries, the level of
piceid in UV-C treated berries also increased, but the change of piceid is different from those of resveratrol,
e-viniferin and S-viniferin during berry development and in response to UV-C. Pterostilbene was not detected
in grape bemry, even after treated with UV-C. This provides theoretical basis for stilbenes synthesis study in
response of grape berries at different developmental stages to ultraviolet C.

Key words resveratrol viniferins piceid HPLC grape berry UV-C
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