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CiHp Os M XS 23 F T & 228. 25, B —Fh & A KL
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RN, BRI, Res BA KATHY B 6 O I 4550 O 2
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GBI . A, Res ZEAR I FFIED (HT R (B 1k
WA & RS A RE S MR Sy R E EEAE,
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Fig.1 Sketch map of different treatments
Note: CK, control ; G, girdling between leaf and fruit cluster; R, UV-C
irradiated leaf located up fruit cluster;R-g, UV-C irradiated leaf located up
fruit cluster and girdling between leaf and fruit cluster. The same are as

below.

1.2.2 Res BRHMAEYIRE Res LHMAEYRRS
FHARRRE g, AR 1 g A, B Tif4
A BB AR E SRR A 5 mL B RE R (50% 28R
ZTR+50 0 RSO B BS ARSI 9 5 P 5 mL B4R 43 2 K
VERAISA 2 B 04 EIREDOEIR AR 24 h /5,10 000 r/min
B30 10 min, U EIEW 40 CRUE MR Z T, 1 mL H B2
ViR, —40°CHCE . #ESh EALRTAE 0. 45 pm FRFLUERE,

1.2.3 MEMWAHEEE(UHPLO 4 &80 E R A
DIONEX UltiMate 3000 HPLC &%t , fu 3% : LPG-3400SD
PUTTSr A . WPS-3000SL H 3h#E £ #% . TCC-3000RS
148 DAD-3000 —#R45 FE 5 K I 25 55 (R E B Z A FD
3% #E : Agilent Eclipse XDB-C18(4. 6 X 250 mm,5 pm) .
R4 . Eclipse Plus C18 Grd(4. 6 X12. 5 mm,5 pm) (4t
RERTRHE & RARATD ., B :30°C, # & 10 pL,
3% : 1. 0 mL/min, Kl K : 306 nm F1 288 nm,PDA ¥
5 :240~420 nm, Fizh#H A[ ZJiE (Fisher Scientific) |-
ZhAH BGBAEA , BRE VR R P ILEE 1, trans-resveratrol
(trans-Res) .trans-piceid (trans-PD)#pFENI T Sigma A ,
cis-resveratrol (cis-Res) F cis-piceid(cis-PD) f] trans-Res
F1 transPD 2 UV-C B 5 ¥ L # %, trans-e-viniferin
(trans-e-VIN) | trans-q-viniferin (trans-o-VIN) | trans-res-
veratrol trimmer(trans-RT) Hl trans-5-viniferin (trans-5-
VIN) E#:3% fl HPLC-ESI-MS #:, 3 ] Chromeleon £,
B P R G5 (Version 6. 80) AL, SMRiEE . /b
R 0. 011 18/ 8. |58 . y=0. 7362 +0. 539,/ =
0. 999(trans-Res); y=0. 981z — 0. 026, * = 0. 999 (cis-

*1 BERRER
Table 1 Gradient elution program

Wshl A6 B Wi B ] Gradient elution time/min
Mobile phase/ % 0 7 15 20 25 40 45 55 65
A 10 17 21 22 33 36 40 90 90
B 90 83 79 78 67 64 60 10 10

Res);y=1. 880x + 0. 637, 72 = 0. 999 (trans-PD); y =
1. 5202—0. 05,72 =0. 999 (¢is-PD) ; trans-e- VIN. trans-o-
VIN.trans-RT Fl trans-5-VIN ¥ L) trans-Res §J B3 75
& y=0.736x+0. 539,72 =0. 999 R EEHIELER).
L3 HdEar

SR F SPSS 16. 0(3& [F SPSS 24 /) #4784 7347
Duncan’s Z 3 b, 87Kk P<0.05,

2 RS54
2.1 UV-CHEFHEIEE M F FLR T LR LA RS
B Res MHATA YIRS

UV-C @t ‘b2 #ag et i P AUR L 7 Fh Res K H
ey (8 2) 53R strans-piceid (trans-PD) . cis-piceid
(cis-PD) | trans-resveratrol (trans-Res) , trans-e- viniferin
(trans-e- VIN) | trans-o-viniferin (trans-o-VIN), trans-
resveratrol trimmer(¢trans-RT) Fl trans-8-viniferin (trans-
SVIN), iR R L AR E Res X HATED M
PP DFRETFHR (R 2D, FRHREH, UV-CiE
SHFEE AN trans-Res TEMYIR NI AL, T2 2
3 B R B A B B B, DL GE o B AL R A R
LA B AR P AL R B R T A IR A A A R
(Plasmopara viticola) 38 B M F BT F7E Res i —
FA AR B 5648 EE (perostilbene) (1 50
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2 UVCHES &L’ FEHFERABERETEYAIER
¥ (Note) :1,trans-PD; 2, cis-PD; 3, trans-Res; 4 s trans-e-VIN;;
5,trans-a- VIN; 6 ,trans-RT;7 , trans-6-VIN,
Fig. 2 HPLC chromatogram of resveratrol and its derivatives in
the UV-C irradiated leaves of ‘Beiquan’ grapes (at 306 nm)

2.2 UV-CHEHXHEE M F trans-Res X EfAEY &8
FA 52 M)

2.2.1 MR XRALAHE trans-PD S8 EZEH T CK,
FREATE cisPD 5 CK TR EZR . RAHE mrans-Res.,
transe VIN. trans-a- VIN. trans-RT Hl trans-6-VIN & &
¥BERT Reg b, Rg BB E R/ T G 4HM CK,
[ trans-o-VIN &840, G 4B CK B4 6 Fhd i T i
EFEHGED,

2.2.2 WRKCEMHARD) R #l R-g &3 trans-PD. trans-
Res.trans-a-VIN.trans-RT Ml trans-6-VIN BT 0. FH &
SHYBEST CK Al G 43,CK fl G BT B E 2%
5o (U RgbH cis-PD H R B EF® T CK, R-g 4bH
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transeVIN B B EHT R4, R AP B EEHTF CK,
CK BERmT GAHGE2, FREGREN, UV-CiEH
AEGS B E IR F A A M R trans-Res ARG HEFEAL TN R
BT B T B A PR R AL BRI A B4 X R Y
R,

2.3 UV-CHESHHE#E M A Xt 4B 4% trans-Res K HAT
Y B BRI

2.3.1 FEE ALEE CKPER AT RHYR
K2l cissPD , FrA AR R O 2Z EFI IR trans-PD,
trans-a-VIN.trans-RT Fl trans-6-VIN 85 CK LTE &
5%, RALHE trans-Res SR EFM T CK 5H B,
FrE B trans«VIN & 21 8 F KT CK, 4R 4
H trans-Res.trans-e-VIN.trans-a-VIN Fl trans-RT & &
BRERT R, RROZTEEBERSHR
H 38R ARIGR 2), RRgEREFH, UV-C HEHH
it i AA B AR PR ] T 4RI AL 258 B EB trans-
Res Fil trans-e-VIN (R R, J7 K 7] g8 2 AR #F T 8 Bz 48
trans-Res Fll trans-e-VIN [0] BB 58 AL 5535 , T 8 B2 58
RELIT (R-g Ab3) REGE M HlX Fh s R .

2.3.2 AREEH FrALEE CK Bk & ATHIRY
R E] cis-PD, FrA A trans-PD.trans-Res.trans-e-
VIN.trans-a-VIN.trans-RT H trans-6-VIN 5 CK g3
2R (KD .

2.4 UV-C 5B E T i X A8 SRR L trans-Res K
A A R

2.4.1 BiHY R A trans-Res. trans-PD. trans-RT
5 trans-0-VIN & &¥B3E R/ F Rg 4bH# .G 4hH#AI CK,
ME=EFRLEEES. NRLE as-PD EBBER
F CK, B trans-e-VIN, trans-o-VIN 5 CK J¢ i
EEHR R,

2.4.2 R REHUKINZ] trans-PD. trans-Res
transeVIN, HAY R 43 trans-Res 5 trans-PD & &1
BEETF CK, 4G fl R-g 4b B trans-e-VIN B E K
F CK&FE 2),

2.4.3 FhT  FFPANKEM B trans-PD. cis-PD. trans-
Res #ll trans-e-VIN, HEi BB X BBY T E Z 2R
(F2) . FREFRFERY, UV-C HE I # %t ee s {2 3
LRI RAERAEA AR K trans-Res F HAR /WAL IR
BRI R FR B TR B TR 1 R A5 BEL BT 33K o 5 1
B FRFR B AR, 2 i T & U transRes BHATAE
Yy B s B R AR R B R R B TR R AR
HIFERN S 5 480 B T 4% 5 2 1 e Al R SR B T 15 R
trans-Res SHATA: Y7 A8 AR K rp i DSk B B 7
HE—BRABF . BT LS & W2, BV FE 7E ) IR0
Res WA REATE MR G HRE BRI RMR LT,

x2 UV-CEESx e’ @M A I RERLI AR R EORAERETEY S BN

Table 2 Effects of UV-C irradiation on resveratrol and its derivatives” contents in the leaves and different organs of
neighboring berry clusters of ‘Beiquan’grape
By i fik B0 Z W O Z TR Y5 SRR RE ¥
Mesophyll Nerve Phloem above ring mouth off Phloem under ring mouth off Xylem Fruit stem Peel Seed
trans-PD CK 6. 36b 1. 40b 2. 06a 2. 06a 1. 21a 6. 60b 0. 00b 1. 55a
G 8. 66b 1. 32b 1. 65a 3. 26a 1. 46a 5.23b 0. 00b 1. 33a
R 19. 56a 2. 23a 1. 50a 1. 50a 1.57a 13. 22a 1. 24a 1. 48a
R-g 5.98b 2. 62a 2.97a 2.98a 1. 31a 3.05b 0. 00b 1. 55a
cis-PD CK 4. 84ab 0. 49b 0. 00 0. 00 0. 00 0. 20b 0. 00 0.43a
G 4. 99ab 0. 34b 0. 00 0. 00 0. 00 0. 00c 0. 00 0. 00a
R 6. 08a 0. 55b 0. 00 0. 00 0. 00 0. 35a 0. 00 0.52a
R-g 3.32b 0. 80a 0. 00 0. 00 0. 00 0. 00c 0. 00 0.17a
trans-Res CK 0. 71c 1. 16b 4.17a 4.17a 12. 04a 5.37b 0. 83b 1.03a
G 0. 67c 0.91b 4.22a 4.50a 10. 70a 6. 20b 1. 00b 1. 05a
R 6. 08a 5. 00a 1. 88b 1. 88b 8. 94a 12.12a 2. 14a 1.23a
R-g 3.81b 5. 40a 5.23a 4. 66a 10. 73a 2.87b 0. 72b 1. 15a
trans-e-VIN CK 0. 92¢ 1. 21c 454. 45a 454. 45a 34. 20a 25.97a 1. 30a 0. 88a
G 0. 85¢ 0. 86d 230. 59¢ 164. 96b 40. 27a 10. 88b 0. 80b 0. 59a
R 11. 12a 2.77b 185. 59¢ 185. 59b 36. 89a 24. 69a 1. 24a 0.92a
R-g 6.37b 4. 02a 354. 11b 424.97a 28.51a 8. 35b 0. 86b 0. 85a
trans-oc VIN CK 1.31d 0. 84b 3.93ab 3. 93ab 0. 80a 1. 27ab 0.00 0. 00
G 3. 40c 0. 75b 2. 63ab 3. 71ab 0. 90a 1. 33ab 0. 00 0. 00
R 15. 86a 3.79a 2. 06b 2. 06b 0. 8la 1. 95a 0. 00 0. 00
R-g 7.25b 3. 8la 4. 55a 5.03a 0. 87a 0. 87b 0. 00 0. 00
trans-RT CK 0. 00c 0. 00b 2. 73ab 2. 73ab 0. 89a 0. 88b 0.00 0. 00
G 0. 00c 0. 00b 1. 94b 3. 39a 0. 8la 0. 96b 0. 00 0. 00
R 7.06a 1. 67a 1. 56b 1. 56b 0.93a 1. 54a 0. 00 0. 00
R-g 4. 28b 2. 14a 3. 74a 3.70a 0. 85a 0. 66b 0. 00 0. 00
trans-3-VIN CK 0. 00c 0. 00b 2.4%a 2. 49ab 1. 60a 0. 64b 0.00 0. 00
G 0. 00c 0. 00b 2.03a 3. 43ab 1.71a 0. 93b 0. 00 0. 00
R 4.02a 1. 13a 1. 67a 1. 67b 1. 40a 2. 64a 0. 00 0. 00
R-g 1. 46b 1.47a 3.77a 3. 95a 1. 87a 0. 78b 0. 00 0. 00
0. 00”38 LR A F], Note: The “0. 00” means almost undetectable.
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UV-C e B & R b2 & it i trans-
Res.trans-PD, trans-¢- VIN, trans-a- VIN, trans-RT #
trans-3-VIN 7 8 , T B ) 030 A0 38 IR 228 3R 250
F. UV-CHa#HE T 7 msl T BIEREEB R trans-
Res Fll trans-e-VIN F 5 R , 75 3] 68498 ol A8 35 Fb 45 51 5 1
XF B ALSFATER trans-Res X HATEY TR R TE M.
UV-C 5@ 53 @i % it Fr B8 (2 12 41 SR A 1) SR R 2R B2
G330R 5 R 2 F trans-Res X HATEY IR R, FFHRE
BERHTIX RSN . TR &P SR BEFP T trans-Res K HAG
YRR R TR
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Effects of UV-C Irradiation on Resveratrol and Its Derivatives’ Contents in the Leaves and
Different Organs of Neighboring Berry Clusters of ‘Beiquan’ Grape

XU Jin'?,LI Xiao-dong’? ,LIU Shu-ying' ,FENG Bo' ,LIU Hong-zhang' , ZHANG Jin-zheng'**
(1. College of Life Science,Jilin Agricultural University, Changchun, Jilin 130118; 2. Institute of Botany, the Chinese Academy of Sciences,
Beijing 100093)

Abstract ; Sixteen-year-old‘ Beiquan’ grape (Vitis ‘ Beiquan’)fruited trees in the field were used as materials,the effects of
UV-C irradiation on trans-resveratrol (trans-Res) and its derivatives’ contents in the leaves and different organs of
neighboring berry clusters of ‘Beiquan’ grape with the method of UV-C irradiation combined with phloem girdling at
veraison were studied. The results showed that UV-C irradiation on leaves (abbreviated as UV-C irradiation) could
significantly enhance the contents of trans-Res,trans-piceid (trans-PD) ,trans-e-viniferin (trans-e-VIN) , trans-a-viniferin
(trans-a-VIN) ,trans-resveratrol trimmer(trans-RT) and trans-0-viniferin (trans-0-VIN) in leaves,while girdling treatment
alone could not. UV-C irradiation inhibited the accumulation of trans-Res and trans-e-VIN in phloem of neighboring
branches;additional girdling treatment could change the results. UV-C irradiation had no effect on the accumulation of
trans-Res and its derivatives in xylem of neighboring branches. UV-C irradiation could promote the accumulation of 5 and
2 kinds of derivatives of trans-Res in pedicel and berry skins of neighboring fruit clusters;additional girdling could offset
this effect. UV-C irradiation had no effect on the accumulation of trans-Res and its derivatives in berry seeds of neighboring fruit
clusters.

Key words: grape;resveratrol; UV-C;girdling
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