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Seasonal Changes of Chemical Compositions in Leaves, Shoot and
Berries of ‘Delaware’ Seedless Grapes Induced by Gibberellic Acid
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Dept. of Biology, Dongeui University, Pusan 614-714, Korea

Abstract

This study was carried out to clarify seasonal changes of chemical compositions and their interrelation in leaves,
shoots and berries treated with gibberellin(GAs) for seedless grapes in ‘Delaware’ grapevines. The clusters were dip-
ped twice with 100 ppm GA; - 10 days before and after the full bloom. The results obtained as follows ;

1. Cumulative growth curve of berry fresh weight showed a double sigmoid curve and the characteristics of three
distinctive growth stages( 1, II, Il)were weekened with GA; treatment.

2. While the contents of ash,total carbon,total nitrogen and total carbohydrate had little relation with developement
and ripeness of berries, those of total sugar and starch had close relation, viz.,, they decreased with enlargement and
maturity of berries, but increased rapidly after harvest in leaves and shoots. Especially, total sugars in leaves and
shoots decreased coincidently with starch-increasing in shoots at november.

3. The contents of total soluble solid and reducing sugar in berries increased rapidly at growth stage IIl, but those
of total titratable acidity and organic acid decreased coincidently with sugar-increasing.

4. The berry-hardness increased untill growth stage I, and then stagnated untill growth stage II, thereafter decrea-
sed rapidly at growth stage Iil. Juice viscosity stagnated untill growth stage II, and then increased rapidly at growth
stage II. pH of berry-juice decreased until growth stage II, afterwards increased at growth stage II.

5. By correlation and path coefficient analysis between qualitative characters and the ratio of total soluble solid
to titratable acidity(°Brix/Acidity), total correlation coefficients were all highly significant. Of these characters, pH
and viscosity of berry-juice were positive, but brightness and hardness of berry, negative.

The direct effect of pH on °Brix/Acidity ratio, p4y =0.9090, was large positively and those of berry-hardness and
juice-viscosity, ply=0,5938, median and, p2y=0,3550, small, respectively. Direct effect of brightness was negati-
vely small.

Key words . Grapes, seasonal changes, chemical composion, GAs treatment

! Corresponding author

142/ 43345314



Delaware X59 FaAujolA ¢ - Az - Hgo) 4% 2 5o & sdEe s

Mo B

St A AuiEE Delaware ¥+ gubF oz
Gibberellin(GA.) & Ao ZH L 2 45718
ZAA7A % g9 g thh AN 7IE Ayl &
dlo] A9 BF7 GA, Aol g FHAu} AP
Act. A BRI 2 g FoA FA7 S48t A
o] BT Aol AAE A A3t GAs A
o8t AP APHOE 2N 77T FehD ojHF
GAs Mgl o3 A AEAH L Z&HY Ay
Fol AAH I drf.2e®

GAs Al o3 TR oA F2]HA Aujae]e £
& F4¢& AN YetdAe 4, A%, #he AR
g g olE F99 A% A JEEY A A
3t 9 o8 AR B30 FEAYL #Ix, Agd e
BEAE 2 Hujde W3l F o]E FATAHAATY FE7]
2 Hul9] #AY7|Fo] He uH|ge] BFARE H2AF
4o o5t A - 7y AHE TR FPFche

T

Age A Ry gutsrte] AAGE A= o]
AEe F¥o] HY9l Delaware AZCE BF GA; i
o ot dwtHoz T AuE L e R ¥
APoMT AFo] G A& 358 TN F4F &
g Y3t wWl7] 10983 104F(3H7] 649 %)
7t 13] GA; 100ppm &elo] Fhs A A syt

LAz AR 2AL 59 20Y, 6€ 5Y, I o)Fe
o 17049 F oz JdgrA AZHAE AASA 9 £4
AEE 999 4l F3sth

AR AHE 2 AH 29F 1049 AF3te ARFE
AFE 2380 & 5d 5L FAIEE 105CA
30% o|F 60CoA ggFo] & wA Az AEFS
23% % 94& 40 mesh, 7FAE 100 mesholA FHHE
Z Fslo i, A4 AL #9499, AT, A, 3¢
F3E T FHE Buoe g oz B

4y e WS 109 A%H F371(89 2&)7A % 1
F 4oz AT, Bx, #39 {4 F anthocyanin
e AR JPU AEE AFstd fdEEF
(2000 rpm 10%) 7MARFEFF(SHAZR), A4S
%, A%, pH, B 2 f7)108F & duos ey
oz BN

2ot % 1#

oo

Hol whE H(E DI A2(F 2)9 4 489 AZF
HEe 2Y oS 2o

AEHFL A5 g 1PES FFH LR e
Adeg AFx719 dHeke dAZ 24 A A% v
£9] 37 7195 ARF Fae FRFZY 374
T FP4ES AT 249 AR 7k Aoz &
#A Sl

¥ AN FHE 9% A2 FAHY dEF

1. | MSskabS
-]

Tabel 1. Seasonal changes of chemical composition in grape leaves

(g/100g dry weight)
Date Dry matter Ash .Total Total Reducing Total Total
content nitrogen carbon sugar sugar  carbohydrate®
May 20 27.76 5.54 2.80 32.10 2.39 4.11 54.63
June 5 32.46 6.08 2.42 31.89 4.25 5.21 57.05
July 10 29.34 5.13 1.94 33.03 6.99 7.50 63.46
Aug. 8 31.59 5.95 1.86 33.46 3.67 5.03 65.09
Sep. 9 36.11 6.60 1.99 33.45 5.73 7.03 64.08
Oct. 10 35.42 5.89 1.71 32.55 8.67 9.20 64.10
Nov. 7 26.51 6.81 1.19 34.59 4.26 5.77 72.06

’g/100g dry matter content

Korean J. Life Science, Vol. 7. No. 2(1997. 6) / 143



N

4

Table 2. Seasonal changes of chemical composition in grape shoots

(g/100g dry weight)

Dry matter Total

Total

Reducig Total Total

Date Starch
content nitrogen carbon sugar sugar  carbohydrate®

May 20 16.06 5.73 1.51 29.83 1.81 2.43 59.26 1.43
June 5 24.34 4.76 0.89 30.73 2.75 3.00 66.12 2.63
July 10 28.51 4.13 0.65 3097 3.61 3.93 68.54 0.74
Aug. 8 30.76 4.08 0.71 31.44 3.09 3.28 69.18 0.29
Sep. 9 42.60 3.17 0.28 32.11 2.30 2.84 74.10 0.96
Oct. 10 43.68 3.13 0.40 30.75 3.23 3.51 69.94 2.39
Nov. 7 47.56 2.36 0.60 31.43 191 2.31 70.02 2.96

’g/100g dry matter content.
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Table 3. Changes in berry color expressed by monochromatic specification during the maturation stage of fruit gro-

wth

Date 6.15 622 6.29

75 711 718 723 7.29 8.3 8.8

Berry fresh weight(g) 009 021 0.36

Dominent wave length(mm) 571.2 572.4

Purity (%) 455 401 315
Value(%)

) 1398 1442
(Brightness)
Color name Olive Olive Olive
Anthocyanin(O.D) - - -

0.47 0.62
573.0 5726 571.0 5760 5805 603.0 594.0 495.0c
268 250 158 130 85 110 80

GO GO
- 0.037 0.038 0.047 0.146 0.158 0.208

080 092 103 108 112

1274 12770 1052 902 800 648 552 580

DOG DYB DRB GRB BP

Abbreviation : G (gray), O (olive), D (dark), Y (yellow), B (brown), R (red), P (rurple)
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Table 4. Changes in qualitative characters in grape berries during the maturation stage of fruit growth

Date 615 622 629 75 711 718 723 729 83 88
Total soluble solid(°Brix) 32 34 36 40 48 102 130 160 185 201
Fructose( %) 018 025 054 064 095 360 712 862 790 759
Glucose(%) 022 037 057 082 145 397 721 829 779 7.32
Total titrable acidity

1.68 200 296 296 283 215 178 120 099 074

(g * tar./100m¢)

Malic acid(%) 1.86 201 179 226 284 210 048 027 022 025

Tartalic acid(%) 1.88 214 184 223 279 297 071 051 031 030

Hardness(Kg/cm®?) 141 175 257 232 219 069 066 038 011 010

Viscosity(sec) 6.23 6.15 624 623 623 973 1250 1428 14.18 15.73

pH 276 258 243 241 244 261 274 290 308 3.21

Table 5. Path-coefficient analysis between °Brix/Acidity ratio and qualitative characters in grape berries

Hardness of berry Juice viscosity Value(Brightness) pH
rly=-0.8187** r2y=0.9138** r3y=—0.8468** rdy=0.9329**

" DE. py= 05938 DE. py=  0.3550 DE. p;y= —0.3224 DE py=  0.9090
IE via V. —0.3262 IE. via H. —0.5457 IE. via H  0.4994 IE. via H  —0.532
IE. via B. —0.2711 IE. via B. 0.3048 IE. via V. —0.3356 IE. via V. 03123
IE. via pH. —0.8151 IE. via pH. —0.7997 IE. via pH. —0.6881 IE. via B. —0.2441

Total effect —0.8186 Total effect —0.9138

Total effect —0.8467 Total effect 0.9329

residual effects by unknown factors. 4.1%.
**Significant at 5 % level, **Significant at 1 % level.

Abbreviation : DE (direct effect), IE (indirect effect), H (hardness), B (brightness), V (viscosity).
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