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Effect of cluster thinning during veraison on phenolic substances of
Vitis vinifera L.cv. Syrah

LIU Didi' , WANG Zhen',XIE Sha',LIU Meiying' , LIANG Pan',ZHANG Zhenwen'**
(1 College o f Enology s Northwest A&F University ,Yangling s Shaanzi 712100 ,China;

2 Shaanxi Engineering Research Center for Viti-Viniculture .Yangling s Shaanxi 712100 ,China)

Abstract: [Objective)] This study investigated the effect of different cluster thinning levels during ve-
raison on phenolic contents of grape in Linfen, Shanxi to provide basis for high quality dry red winemaking.
[Method) All the clusters were reserved until being thinned during veraison at three levels of C1 (0%),C2
(25%) and C3 (50%). Berry maturity was monitored during grape ripening and the contents of total phe-
nol,tannin, total anthocyanin, monomer anthocyanin and monomer phenolic were measured after harvest.
[Result] Compared with C1,C2 and C3 treatments improved the reducing sugar while decreased the total
acid content. The total phenol contents were significantly different among treatments with the order of C1
(39.61 mg/g)<<C2(42.52 mg/g)< C3(48. 95 mg/g). There was no significant difference in tannin contents
between C3(21. 44 mg/g) and C1(21. 91 mg/g),but both were significantly lower than C2(23. 46 mg/g).
The total anthocyanin contents had significant difference in the order of C1(12. 80 mg/g) <<C2(13. 64
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mg/g)< C3(14. 62 mg/g). The total content of monomer anthocyanin of C2 and C3 were increased by

44.20% and 61. 94% compared to Cl,among which acylated anthocyanin was improved by 42. 85% and
56.03%. The total monomer phenolic contents in C2 and C3 were 7.49% and 2. 39% higher than that in
Cl,among which flavonoids contents were 7. 03% and 4. 84% higher. Content of flavanols of C2 was in-
creased by 11. 55% while that of C3 was decreased by 18. 83%. [Conclusion) Clusters thinning of 25%

during veraison improved phenolic content of Vitis vinifera L. cv. Syrah effectively, while tannin content

was decreased by 50% thinning.
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Effect of different cluster thinning levels on reducing sugar and total acid contents of grape
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Fig. 2 Effects of different cluster thinning levels on total
phenol, tannin and anthocyanin contents of grape
Hi 1 2 AT, C1 4k 24 4 2R B S 9 5 &k (39. 61
mg/g) Fl C2 fb 3 4 % SR Je S & & (42. 52 mg/g)
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Table 1 Effects of different cluster thinning levels on monomer anthocyanin content sof grape
25 FIRERR e R/ (ug » g 1) Monomer anthocyanin content
Category Monomer anthocyanin C1 C2 C3
6B E A A BETF Dephinidin-3-O-glucoside(Dp) 377.77%2.62 a 627.41+24.22 b 735.93+15.13 ¢
HH ZH# H B Cyanidin-3-O-glucoside (Cy) 115.3545.49 a 194.724+7.83 b 222.59+5.9 ¢
AT (51 A L A6 2 Z Wi % 51T Petunidin-3-O-glucoside (Pt) 549.85+2.04 a 868.89+27.74 b 1015.86+18 ac
Basi tho- 5 T 2 A
aste antho™ AL 15 3 1 4 Bl 11 1570.6733.36 a 2 263.24530.42 b 2 616.41420.12 ¢
cyanins Peonidin-3-O-glucoside (Pn)

PR A R R A R
Malvidin-3-O-glucoside (Mv)
/Nt Subtotal

L 45 / % Proportion

4792.44429.03 a

7 406. 08
41.55

6 862.12+90.83 b

10 816. 38
42.11

8 018.33£139.66 ¢

12 609.12
43.70
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*® 1(&) Contiued table 1
E! 6635 dF &/ (ug - g1 Monomer anthocyanin content
Category Monomer anthocyanin C1 C2 C3
1632 2 Ak A BT -
44, : 9.55+4.5 5.53+12.
Delphinidin-3-O-(6-acetyl)-glucoside (Dp-ac) 59. 1174, 34 a i 175.53%12. 21 ¢
== It S
X?H??;Z;@J‘:ﬂﬁ%”ﬂﬂﬁﬁ: . . 70.4040.48 a 116.2140.40 b 141.06+6.38 ¢
2L Cyanidin-3-O-(6-acetyl)-glucoside (Cy-ac)
VIAERER A6 2R R O BR AL A 45 W 1 - . 0 e 1a -
+0.52 + 54
Acetylated Petunidin-3-O-(6-acetyl)-glucoside (Pt-ac) 154.160.52 a 230. 171291 b 293.85%13. 31 ¢
anthocyanins 1k g 2 AL e
EFI%{kHEZ'Mﬂ:@%*EH‘ . 1072.89411.29 a 1530.06417.05 b 1681.274+38.39 ¢
Peonidin-3-O-(6-acetyl)-glucoside (Pn-ac)
TR R S BR AL AGRE .
=+ a + + d
Matvici 5.0-C6.eontyl glacoside (My-ac) 2813.4634,72 a  3778.30422.79 b 4 162.86+140. 4 7c
/Nt Subtotal 4 170,02 5 754. 29 6 454.57
L4/ % Proportion 23.39 22. 40 22.37
PR e 0 3% 0 I A 7 7 W
5.01+ . 49 +
min i @k 4k 48 Peonidin-3-O-(6-caffeoyl)-glucoside (Pn-caf) 5. 012,62 §.04=2.42b 1011492 b
@1 /N Subtotal 5.01 8. 04 10.11
Caffeoylated
anthocyanin L 16|/ % Proportion 0.03 0.03 0.04
R R F SR H B
+3.35 2 .38414.45 ¢ 54,874 14. 4
Delphinidin-3-O-(6-coumaryl)-glucoside (Dp-co) 32.203.35 a 80. 381445 a 4. 8741446 b
VIATE S AR Kk
9.17+11.16 a 9. 146, 0¢ 39. 7741,
Cyanidin-3-O-(6-coumaryl)-glucoside (Cy-co) 19 171116 a 209.1446.09 b 289. 771,27 ¢
L AE 2R R A B A A - . .
309. 01417, 5¢ 526.25+10. 5¢ 585. 65412, 2¢
Petunidin-3-O-(6-coumaryl)-glucoside (Pt-co) 309. 011753 a 526.2510. 55 b 85,6512, 23 ¢
o - 7 5 2% 7 A A
WAL FE  Peonidin-3-O-(cis-6-O-coumaryD)-glucoside 49.32+12.05 a 99.24+1.61 b 107.524+1.83 b
@1 (cPn-co)
Coumarylat= i 2t — B 7 3 36 5 o WAL 45 15 17
efi anthocya- Malvidin-3-O-(cis-6-O-coumaryl)-glucoside 126.27+13.32 a 199.87+4.14 b 210.48+4.15 b
nn (cMv-co)
S - H LR T 3% o T 1 A 4
Peonidin-3-O-(trans-6-O-coumaryl)-glucoside 1635.65+53.3 a 2 380.11499.59 b 2505.2%22.93 ¢
(tPn-co)
S - R AR 3R A A
Malvidin-3-O-(trans-6-O-coumaryl)- 3972.294+74.89 a 5 664.484195.63 b 6 075.71481.36 ¢
glucoside (tMv-co)
/Nt Subtotal 6 243.91 9 109. 47 9 779. 20
L5/ % Proportion 35.03 35. 46 33.89

it Total

17 816.87+164.32 a 25 688.194141.65 b 28 852.99£433.03 ¢

TE B 3 A B PS8 R AT B 5 AN /NG FRERRAE P<<0. 05 ARF 2R B #E . FIH.

Note: Values are the averages of three replicates. Different lowercase letters in each line represent significant difference at P<Z0. 05 level.

The same below.
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BEWE 7 Bl RO H RS 2 Fh L BUEARES 16 R, AL
B 2O A U PR T 1 R 2 AR L A ROR
SO . 3 AL B, RO ) BT A R
SR HEE R C1(899. 60 pg/g) << C3(921. 13
18/ 8)<<C2(967. 02 pg/g) » KLU} 2 ¥ T Je: i 45 105
TR IR I R U X 4 TR PR A B R L 3
AL, C2 R IR AT RS W 3 1 IR K Y

2.4

Jot o A ) R A o B AR 1y 2 ) B 4 O3
Wi, C3 Ak B AIR T B e A DS 4L 00 o LE

RPN

(8.2020) S T B A A2 43 o HE (91, 7400) 5 C1 A
C2 b P4 273 &5 B L0 TR K 22 S (HL C2 4k B
FA o E R CL AL PRAT B f . 3 Ak BH b o e
MR 2R B W RHEE N C3(75.49 pg/g)<<Cl
(93.00 pg/g)<<C2(103.74 pg/g) s REEFEHMRAK &
R/ 08 A 2 B TE R R L 3 A Ab B )
JEW) S 25 5 5 3 A Ak LI S IR O ) 5 22 S S L
HAHERF o C1(806. 06 png/g) << C3(845. 04 png/g) <<
C2(862.71 pg/g).,
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Table 2 Effect of different cluster thinning levels on monomer phenolic content of grape
3 PR HREY R i/ (ug + g ') Monomer phenolic content
Category Monomer phenol Cl C2 C3
JFAE {8, & Procyanin Bl 59.03£1.93 b 50.61E£1.06 a 47.91%1.55 a
k5 LA % Gallocatechin 5.81+0.08 b 6.51+0.19 b 4.47+0.32 a
- K5 LS % Epigallocatechin 0.80+0.01b 0.78+0.01b 0.7440.00 a
e hE I = . - ;
JLZ5 % Catechin 17.92+1.07 a 30.75+£1.32 b 17.6240.16 a
Flavan-3-ols
JELAE {1, & Procyanin C1 1.74+£0.32 a 1.5740.06 a 0.74%£0.23 a
JE 16 {4, % Procyanin B2 0.4420.00 b 0.27£0.01b 0.31240.00 a
2 JLZ5 % Epicatechin 7.26+0.63 b 13.25+0.30 ¢ 3.70+0.41 a
/Nt Subtotal 93.00 103. 74 75.49
{5/ % Proportion 10. 34 10. 73 8. 20
34 R K igg%’iﬁl;mechuic acid 0.1240.02 a 0.14+0.00 a 0.1440.01 a
Hydroxybenzo- ‘ A 0.4640.01 ¢ 0.4340.02 ¢ 0.4640. 02 ¢
B B TR EGCG .46£0.01 a .4340.02 a .4640.02 a
/Nt Subtotal 0.58 0.57 0. 60
He i/ % Proportion 0.06 0.06 0.07
45‘,*@@@7:':?]“#&% . 9.9940.13 a 14.50%+0.09 ¢ 9.4640.02 a
Myricetin-galactoside
it - 5 60.4140. 56 b 76.0440.57 ¢ 52.3140.08 a
Myricetin-glucoside
L 0.3440.04 a 0.43+0.05 ab 0.48+0.00 b
Dihydroquercetin
B K2 3-3-O- i ki e 46.0140.68 a 51.8640.72 b 56.6241.17 ¢
Quercetin-glucuronide
B i e e e I He
RIS s ?3() 44?['*%1'] 69.9940.87 a 79.51£0.96 b 87.76+1.38 ¢
Flavonols Quercetin-galactoside
Wik 5% 4 Bl T 288.3043.09 a 294.8443.08 a 293.880.36 a
Quercetin-glucoside
— =
—Al A m -
42+ 53+0. .26£0.01 a
Dihydrokeampferol 0.424+0.01 b 0.5320.03 ¢ 0.2640.01 a
Tﬁ%i#ﬂi*ﬁﬁ: . 38.5240.25b 38.80+£0.36 b 35.58+1.38 a
Syringetin-galactoside
T o () A A
BURIER 5O G Bl i 229.70+3.64 a 236.354.04 a 228.76+3.23 a
Isorhamnetin-glucoside
g 223-0-fl2s
kR A5-O-RUERE F 10.814+0.23 a 10.5740.25 a 15.4240.07 b
Quercetin-rhamnoside
Z5 N -3-()- 5 A5
L3¢ B -3-O- B2 i 1F 8.0540.21 a 10.5840.23 b 11.6840.02 ¢
Kaempferol-galactoside
e (VA A
Ly -3-0 %%H 35.88+0.65 a 40.8540.72 b 43.66=+1.06 c
Kaempferol-glucoside
1% i Myricetin 1.754£0.03 b 1.347£0.04 a 1.704£0.01 b
T #& 5 Syringetin 0.73£0.03 b 0.53%+0.04 a 0.73£0.00 b
S Bl ZE 5 Tsorhamnetin 2.93+0.13 a 3.19%+0.14 a 3.0940.16 a
M Hz & Quercetin 2.23+0.06 a 2.79+0.18 b 3.6540.05 ¢
/Nt Subtotal 806. 06 862.71 845. 04
L f6l/ % Proportion 89. 60 89. 21 91.74

it Total

899.60+£13.96 a 967.024+12.9 b 921.13410.57 b
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