J.ASEV Jpn., Vol. 14, No. 1, 9-16 (2003) MARER - & F&- TLEH &

o

x # X
CPPULEDY ‘XAAY kAT« FLF YL RU T’ REOERLAHICKITIHE

MIAHER - ¥k Z2%E - I @&
RILLAFEESE 77008530 MLHm®REF1-1-1

(&R

Effect of Cluster CPPU Treatment on Berry Growth and Fruit Quality of
Muscat of Alexandria Grapes

Goro OKAMOTO, Takanori HAYASHI, and Ken HIRANO
Faculty of Agriculture, Okayama University, Tsushima-naka,
Okayama 700-8530, Japan

The effects of treating clusters with CPPU (Forchlorfenuron), a synthetic cytokinin, on berry growth and fruit quality of
Muscat of Alexandria grapes (Vitis vinifera L.) were investigated. As pre-bloom treatment, clusters were dipped in a S ppm CPPU
solution10 days before anthesis. As post-bloom treatments, clusters were dipped with 5 or 10 ppm of CPPU once 10 days after full
bloom (FB) , and with 5 ppm twice at 10 and 17 days after FB. The pre-bloom treatment increased the ovary diameter at FB,
although thereafter berry growth was not affected. The 3 post-bloom treatments, especially once treatment with 10 ppm CPPU,
significantly promoted berry enlargement, resulting in the production of larger sized berries than in untreated clusters at harvest. The
total soluble solid content in harvested berry juice was, however, significantly lower and the titratable acidity was higher in post-
bloom CPPU treated clusters than in those of untreated clusters. The total amino acid content was higher in CPPU treated clusters
because of the much higher arginine content, whereas the contents of alanine, proline, and glutamic acid were lower than untreated
clusters. The major Muscat aroma constituents, linalool, geraniol, and nerol, were significantly lower in both the skin and juice of
CPPU treated clusters than in untreated ones. Penetrometer tests of the flesh revealed that CPPU treated berries had a tougher
texture than untreated berries. Analyses of flesh cell wall carbohydrates also proved that the cellulose content of CPPU treated
berries was higher than that of untreated berries. Sensory tests of the harvested berries indicated that CPPU treated berries were less
sweet, had reduced umami and Muscat aroma, and exhibited a tougher texture, giving them an unsavory taste overall.
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Fig. 1 Effect of post-bloom cluster treatment with CPPU on berry growth in

WIHREZIARICEEE TH o = (Fig. 1). {UER
EDORKIEIT. 10 ppm © 1 FHIER TEbHA
EMM-o7 (Tablel),

Muscat of Alexandria grapes. Clusters were dipped once in 5 or 10
ppm of CPPU 2 weeks after full bloom (5 ppm X1, 10 ppm X1)
or 5 ppm twice 2 and 3 weeks after full bloom (5 ppm X2).
Control clusters were untreated. Vertical bars indicate SD (n=30).
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Table 1. Effect of post-bloom cluster treatment with CPPU on berry size and juice

y of Muscat of Alexandria grapes at harvest.

D1 EMEBIZHANRT, ‘SAHv k- F Berry Juice
. Harvest : Diamter TSS TA Fructose Glucose
. KR ’ y Treatment 2 Weight -
T T7LFEHRUT BROEKEE we Wldth(mml).,englh B @ Lh g 100m)
PENODLE -2 T &3 AREORHE:
S5ppmX1  Sep.24  100bX 243c 287b 177 3.18a 44 898 692a
2500, HEINIFEBERRTHS
J 5 LA 10ppmX1 Sep.24  114a 255a  299a 173 305b 44 876 675ab
> td 6 %%%\ II Y
e 7R SppmX2  Sep.24  103b  250b  284bc 172 298b 44 856 6.59b
Control Sep. 17 89c 235d 280c 176 272¢ 43 874 105a

2. RO B TI/B

Z X1, treated once 2 weeks after full bloom; X2, treated twice at 2 and 3 weeks after full bloom.

REONHIIZ. TNThORDIFEA
EDRET, 1D 1TSS 8% 17° Brix
ICELERRE LD, BB TIE9

¥ The day when the juice TSS reached 17° Brix in most clusters in each treatment.
X Means were separated by DMRT (p<<0.05), n=10.

Table 2 Effect of post-bloom cluster treatment with CPPU on juice amino acid contents in

H 17 HT. CPPU LB OZX TIITH

Muscat of Alexandria grapes at harvest.

&0 18MEN . BXORHD TSS. Treamemz A® P Al GABA c;,:m OI{s.?) Gin Ser Hs Othersy Total

A SRETTNT F—REFNI—2A SppmX1  126a% 24ab 09 10ab 066 06a 04 04 04 14 209

DRER Table 1 1RT EBDTH 2, 10ppmX1 123a 1% 08 08 05 062 04 03 04 18 198

CPPU B DFRX TIT. MUBKIZHEAN SppmX2  113b 21ab 08b 10ab 05b 06a 03 03 03 18 189

THREBRESENE<, &I, 5 ppm D1 Control 85c 26a lla lla 08 050 03 04 03 16 17.1c
ZRefer to Table 1.

EIBEX TZEDENKEN S/, pH IZ
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ZDEBEEH 10 mmol L7 LA LTS &, EEBRIFEIE
350, BRERDDIEHREL TS Do — A,
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X Means were separated by DMRT (p<{0.05), n=4.
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Fig. 2 Effect of post-bloom cluster treatment with CPPU on monoterpenes

ARy RBERZLWEHEREIND, U S 3)

n

DFEREIGET DEATH B, KL, FAES @)

evolved from skin (A), flesh (B), and juice (C ) of Muscat of Alexandria
grapes. For treatments refer to Fig. 1. Vertical bars indicate SD (n=4).

140
B SppmXl
120 B 10ppmX1
100 B SppmX2
O Control
80 T‘

Cellulose

Pectin Hemicellulose

Fig. 3 Effect of post-bloom cluster treatment with CPPU on cell wall
substances in Muscat of Alexandria grapes. For treatments refer to
Fig. 1. Vertical bars indicate SD (n=4).
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BEIZHUT, SIREICLEE N~ CPPU 1T
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—ADGEHES CPPU EBX X D D7ah->72013, &
DES1BRTF UEDESFLN, BUEORK Tl
EDESEFTLTNSDIZH L. CPPU JE L 7- Boki
TIRZNMR I DIZ< NOHBHEN/EL,

5. Y

RRIOA—F—TA 257 FRBRIZ—EDEH %
EnomA. BRNOEHEEZERLZHEEIE. &KIC
HSMNREMN RN, DFED. BREETOEALE
ZFOWIITIIKRERZIIRNVEE XS, LML, BAK
EYOHLT, 7520y —Iik2BlT A M&2fTo/
R TIE. CPPU EDOEX T, HEEFENS <.
ZOBROEMRIZENER & K& 2. TOMEANT.
AEDTS > —2AVEBEX D HFERKROBDT
B LEHEICKDEETH o/ (Table 3). DT E
M5, CPPU ML =REZBRDEFE, RANERL,
RICATR E TRRZEAEIZHEIT, WAHTDIZ< N

Table 3 Effect of post-bloom cluster treatment with CPPU on berry firmness

and flesh hardiness of Muscat of Alexandria grapes.

CPPUAEIZELD ‘RAAY N AT - FLFHRYT REOKEET

B2 RTEEIOND, T RYBREOWEREERE
FINZRT AEE, BIEDTHICREL TWAEREAR
W, LML, Sato 5 (20) 13, BEOABRHATRUOR
HWHIZDOWT, RRMOA—F—IZKDHMHEYIE. ©
DEZORADERR. RUBMIZEDETOHERE
ST A I &> T, FOREONERFEZHH DT
5 DR AR L TS, ZEROERN S, CPPU
WLz ‘“TAAy b FT - FLFYHRYTY BE
OWEI, ENHRERIIHARTED tough THD (EH
PNz W) ZEERTHOEEZSND, ORI,
CPPU ALEX T3, J|MUEX LV b RAMEOEIO—
AMBNZEEDH—BTEHHDTHAI,

6. BHTA b+

10 D/XF% ) A MZ X B RKFHEDHREFRIL Table 4
DEBVTHD, HWKIE Sppm 1 [ELEX E 10 ppm
| EELEX TEN S 7248 BRIRICIIE LWERRC S
Nixmol, S EKRIL, EUEKIHENRT
PERIINTNHE 7= KT 10 ppm 1

ERLEX THLMNIH -T2, FEDIL. 5Sppm,

Flesh*
Treatment? BerryY Severing test Crash test
Deformation Forse Forse
(%) (g em?) (g°cm?)
SppmX1 0.97 £ 0.05 11.93+0.52 5303a%  199.0b
10 ppm X1 0.97 £ 0.04 11.92£0.87 560.8 a 217.8ab
5 ppmX2 0.99 = 0.04 11.96£0.70 462.1 ab 267.1a
Control 0.94 = 0.04 12.20%+0.60 4155b 153.5b
Z Refer to Table 1.

Y Intact berries were pressed vertically and the forse when berries were deformed by 10

% of the diameter is showm.

X In severing tests peeled flesh of a londitudinal half berries was severed by a 0.5
mm thick steel plate; in crash tests $8 X 6 mm flesh columns were crushed with a

plunger (420 mm).

WMeans were separated by DMRT (p<<0.05), n=10.

Table 4 Effect of post-bloom cluster treatment with CPPU on the texture and taste

of Muscat of Alexandria grapesZ.
T Textu
Treatment? e Muscat exture Overall
reatmen ~ . e tastt
Sweet- Sour- Umani aroma  Tough- Crisp- Juici Fineness ste
ness ness ness ness ness
5 ppmX1 2.180% 265 2.44ab 235b 259 247 241 2.32 2.53ab
10 ppm X1 224b 265 181b 221b 294a 259 235 2.53 2.35b
5 ppmX2 2.88a 229 269a 282a 253ab 247 247 247 2.35b
Control 271a 241 306a 262a 1946 247 276 2.68 2.76a

Z Sensory tests by 10 panelists. Means of scores (1, weakest; 4, strongest) are shown.

Y Refer to Table 1.

X Means were separated by Wilcoxon's rank test (p<<0.01).
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BIZENZEZRBRDANIZES TR, RUTHFE LWL,
FELWARELIERE AW, MUHCART TITbh
IEBRETY > — hOBREATH, ZREEZ<OD
HEBRENFDOIZ, ROFOVVEN, NELENST
RUTHBZENERBATHY, RNTE2EHTS
NIDETHZ (18). I5IT. HEEOEHELL T,
KO LM EB TIRFEIND Z & % H1F 2 ANERIRY
Thd. ZOXOBHBEAOKIGNSEZTH, FMH
EAXRHNIND BT, BRPED, NEOETEAED
REMEARD=HD CPPU YT, HEENSZFFIN
5250 TIR<, RPMICIIEERICE>THIAMT
ARZRBBINNKENEEZ 5ND,
E W

RABY N AT« FULFHRUT’ (Vs
vinifera L) ORKOAEEFEIIRIZTERY M
1 =2 CPPU (Forchlorfenuron) UEEDEEAHE L /-,
BRE 10 HATOIEEE~D 5 ppm RELEIT. BIEHD
FREEZEXI BN, HERORNOEXICIIHEE
Bxlaholz, BERUEE LT, B 10 HE&IC 5
F7213 10 ppm BEZE 1 EETOX. #§BH 10 HEE 17
H#%IZ 5 ppm % 2[ERRET S 3R &Iz, TNH5D
CPPU IV T HRIAEKRZIEEL. &I 10 ppm
D1 EHLETIE. WEHORKENEL <KE<IZ>
7=. UL, BATEHARRIC CPPU ZHLEE L 7= &KX Tl
BH OBEREFER OB NELEX LD BN,
BEHoe7 I JBaRi3. CPPUER TR - 2%,
ZHRERSOTINEZ D OBIMIEZHDT, BKIZ
TSAOERETHTYS=Z, oy, YV

FALRR - #k 258 - LH &

BIIEAER LD BES B>k, YAHY FEOEE
A THh5UFa—)b, ¥4 -)ld. BE. B
&H CPPU MR DFENDeh-> 7. CPPU JEX T
3. RAOMIREES DRI O—ANEN ST, Bk
VRAOYEEME 2FHE LR, CPPU LB E L&
R TIIRADBEMIESENKEN o /2. REDORK
T A NDOFER. CPPU U E LR T, BUEKIC
HART, HEk, SEk. F02074<, WEMNEL,
L72hi T RGBS S > 7. TOBHMIE 10 ppm
1| BRUEBX CRICEEE ThH o7z,
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