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Sunlmary

ヽヽアe investigated growth and development of Chinese cherry fruit (P″ ″角物S クS例冴οCグαs″s

Lindl)in relation to changes in their chemical constituents. ′ rhey f10wered in early WIarch and

ripened in rrliddle h4tay The flo、vers were self―compatible, Fruit exhibited a double sigmoidal

gro、vth curve and matured before the embryos attained their maxirllal sizes Fruit were harvested

56 days after full bloom. The mean harvested fruit weight 、 vas 2.44 ± 0.40g Total soluble solids

content(SSC)Was COnsistently lo、 v during Stage l and ll and rapidly increased during Stage lll

1lo、vever gas chromatographic analysis of sugars in juice revealed their gradual declines dttring

Stage l and Ⅱ although rapid increases 、vere noted during Stage lll. Majbr sugars 、vere fructose

and glucose 、vhereas sucrose 、vas detected only in a small amount. Malate 、vas a major

predorlinant organic acid, which increased during Stage l and Ⅱ  and declined during Stage 田 。

Starch content showed a gradual decrease frorn April 18.Rapid coloration in skin occurred during

Stage tt The sheif life of harvested fruit was 6 and 21 days when they were stored at 25℃  and

5(ラァ respectively. The greater enhanced increases in SSC and color development 、 vere noted in

stored fruit at 25℃  compared with those at 5℃   However, stored fruit showed the greater

gradual decline in titratable acid content at 5℃ than at 25℃  but exhibited increases again during

the later period of storage

introduction

ln 」apan, speaking of flo、vers, they are referred to cherry blossoms, 、vhich are considered as

the national flo、ver 」apanese people appreciate cherry blossoms because they sho、v a noble petal

falling after exhibiting all their glory in spring Such fine sense of beauty is also closely related to

excessive evaluation of good appcarance of fruit Therefore, although there are a lot of cherry

species and cultivars in Japan, breeders have so far made efforts chiefly for the development of

fio、vering cultivars, not for edible types(Honda and Hayashi, 1974).
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C o m m e r c i a l  s w e e t  c h c r r y ( P / 切z々 ιs  a υあz 2 2 L ) p r o d u C t i O r l  o f 」a p a n  i s  l o c a i i z e d  i n  t i l e  n o r t h e r n

part such prefectures as ヽ
ralTlanashi, アヽ

amagata, AomOri and ltokkaidol ぃ rhich are gcllerally

overiappe(l with the appic zone(Yoshida, 1994)Rccently there has been growing interest in the

cherry production in the south、 vestern part of 」 apan lloWever, there are little data concerning

cultural techniquesi cuitivars, rootstocks, insects and discases in sllch reglo最 も

Chincse cherry(P クS22/冴θCご“αs21s Liridl,β クα切ごどメ′ο″α Bunge)is planted as an ornamental tree

in gardens in south、vestern 」apan and pcople enjoy picking edible fruit in carly surnmer ′「hey

usually flo、ver in early 卜riarch and ripen in rlliddlc ヽ在ay in the MFatsuyama area The flowcring

time is approximaしely one month earlier than most other」apanese cherry trees Since littie

information aboしlt fruit gro、″Ftll and dcvclopment of this specics is availablei 、vc investigated their

characteristics by employing a lllature tree planted in the campus of the Collegc of rヽgriculture,

Ehime University

Materials and Methods

P′αれを一We used a mature Chinesc cherry(P ク Sθ″冴0ど2″αs″S Lindl,P ,α ttCゲどο″α Bunge)tree,

the age of which is unclear, planted in the canlpus of the College of Agriculture, Ehirne

University lrruit salllples 、 vcre collcctecl at intervals in 1983 for measurement of fruit and seed

sizes and analysis of constituents such as sugaF alld acid content  Shelf life of fruit 、 vas

investigated after harvesting frtlit on単 lay 7, 1982

ダ/″ぢサsタサα77冴Sαどメ
ーごοれクαサどうぢιぢ↓ジ  Since cherries often bear self incompatible traits(TeSkey and

Shoelllaker, 1978; Fogie, 1975), 、 ve dCterttlined wvhether this specics is self― fertile or not_ Before

anthesis, sollle shoots wFere bagged in order to prevent from cross pollination and other shoots

、verc non― baggcd as controls Fruit sct was monitored during the gro、 ving season

SοJ″あど夕sθ!ガ冴s α72冴とすむ″αιαうど夕αびサ冴 4‐οれサタ″す ― SOluble solids cOntent of jtlice 、vas deterrllined by

using a refractometer Titratable acid content was estimated by tttrating 0 1ml juice with 0 01N

NaOH by using phen01phthalein as an indicator

Cas c72″ο777αサOg″αクんどご 芝夕を夕r772ど角α′どοtt θメ S″gα″ α72冴 ο″gα77ガご αcど冴 ― A 2+↓l aliquot of juice was

taken in a lrni giass vial, dried and trilnethylsilylated with 201″l pyridine + 20μ l hexariethyldisil―

anc(HMDS)+10μ  l trinlethylchiorosilane(TMCS)fOr 30min at 60C Two μl was injected intO a

gas chromatograph(HitaCll1 063)eq uiI)ped with a 2m length x 3mm id glass column packed

with 1 5,6 SE 30 coated Chromosorb VヽA VヽDヽ 江CS The c01じ nlll temperature wtts pr(jgrammed

frOFl 125C to 265C at an increment ratc of 10C and thc carrter sas 、、ras N! at a flo、、′ rate Of

171111/rnin l, 3, 5、Triphenyibenzcne vfas uscd as an internal standard for quantification Typical

chromatograms of trimcthylsilylated sarlple and authcntic standard were shown in Fig l

S,α/ごん 冴θサ2/力をみ2αとすο″ ― A 200rng sanaplc of fiesh 、AFよS taken and the starch content vFas

deterrnined as described by Carter and Neubert(1954)

_t角すんο(,メタれj″ 冴βttβ″″2ど脅r7けどο″ ― By cmploying a cork borer, id 05cHl, tvlo discs or skin 、 A′erc

o b t a i n e d  l｀ 1 l c  d i s c s  、 v e r C  i l■l I I l e r S C d  i n  5 1 1 1 l  m e t h a n o l  c o r i t a i n i n g  l %す  I I C i  a n d  s t o o d  f o r  2  h o u r s  a t

5C The Optical density of the methanolic solution 、、FaS deterll■incd at 530nm
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Standard

(1)Malate

(2)Fructose

(3)Galactose

(4)(庁Glucose

(5)SOrbにOI

(6)o―Glucose

(7)SucrOSe

(8)1,3,5-Triphenyibenzene
(htema standald)

( 7 1 8 )

Fig l Gas chromatograrns of trimethylsilylated juice samples

and authentic standards

Results and Discussion

T、vigs bearing flovFers are sho、vn in Fig 22へ. In 1983, flo、vering started on March 8 and the

full bloolll 、vas March 18 1t scems that flowering tilne changes 、 vith year depending on chilling

、vintcr temperatures necessary for bud break and 、 varm spring temperatures for bud s、 velling

For exalllple, flo、vering was delayed irl 1984 so that it started on A/1arch 28 (3enerally speaking,

this spccies flovFerS in early 障larch in the MIatsuyama area (Dn the other handi the fio、 vering

tirlle of s、、Feet Chcrrics is in 町1lddlc 2へpril Thc percentage of pollen gernlination 、vas 49 6% 申vhen

pollen was collected at antilesis and assayed on l夕̀ agar media containing 15% sucrose at 25℃

for 6 hours

lt is 、vell kno、vn that inany cherry cultivars bcar seif incornpatible traits (Teskey and

Si】Ocmakerl 1978i Fogle,1975),wllich means th()necessity of cross compatible pollinizcrs for fruit

sct and collllTlcrCial production  Ho、 、rcver, Chil■ ese cherry exhibited self― compatibllity since

bagging flo、 vering shoots had little appreciable red_lctlon in fruit set colllpared ヽ vith non― bagged

control shoots(Fig 3)

Frtlit at each sampiing datc arc sho、 vn i【l Fig 2B Fig 4A shows the tirne course of fruit and

seed growth Fruit gro、 、Fth eXhibited double sigmoidai curvesi Stage l corresponded to the period

frOl11 【ヽarch 23 to April 13, Stage II fron■  April 13 to Apri1 28 and Stage III after Apri1 28 Fruit

いFere harvested 56 days after full bloom On the other hand, seeds started rapid gro、 vth fronl

卜rlarch 29 and attained their full size on April 13
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Fig 2 Twigs bearing flowers(A)and fruit samples at each collecting date(B)
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Fig 3  Time course of fruit set of bagged and
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F18 4 Growth curves of fruit,seed(A)and embryO(B)

L andヽ アヽ mear1 length and widthァ  respectively

There was no visible growth of embryo during Stage I(Fig 4B).Coincident with the beginning

、vith Stage II, enlbryos started gro、 vth and contintled the increase in size Even at harvest, they

seemed tO COntinue the growth This indicates that fruit mature before the embryos attain their

fuu size as often seen in eariy maturing cllitivars of P/″ 角″s species.

The changes in the soluble sollds and titratable acid content ヽ vere sho、vn in Fig 5.The soluble

s01ids content 、 vas consistently lo、 v from Apri1 8 to Apri1 28, but thereafter increased rapidly to

reach about 14% On the other hand, the titratable acid content increased frorn April 13 to reach

a maxilnum level on Apri1 28 and declined thereafter to a level of O.8%
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Fig 5  Seasonal changes in total sol破ble solids content(○)

and titratable acidity (●)in fruit juice.

（
ぷ

）０
の
の

10

5

↓
再
【
Ｄ
★
Ｄ
げ
”Ｏ

い
０
「ａ
耳
く
（
喪
げ
）

● 、

ど

-5-



increased rapidiy 、 vith maturation Sorbitol and galactose also exhibited a similar trend but the

decline of thetr contcnt during Stage l and II was not so great as glucose or fructose(Fig 7)

Contrary to the above― rnentioned sugars, sucrose showed a gradual decline frorn Apri1 8 to barely

dctectable leveis on Apri1 28 although a slight temporal increase was noted on May 8(Fig 7)

Total sugar content, the sum of each sugar level, exhibited a gradual decrease fron■ Apri1 8 to a

lllinirnum level on 2へpri1 28, followed by a rapid increase  The discrepancy bet、 veen the

cOnsistency oF soluble solids content and the decline of total sugar content dtlring Stage l and II

may be reconciled by fact that in the former case there are other substances than sugars that

have refractory traits

The major organic acid was malate(Fig 8)This Was further confirmed by gas chromatogra

phic analysis of trirnethylsllylated sample of organic acid fraction that 、vas obtained by eluting

with l N ammonium carbonate the anlon exchange resin(Amberlite CG 400)thrOugh which juice

had been passed The seasonal change was similar to that of titratable acid content(Fig.5)

Starch content slightly increased froln Apri1 8 to April 18, followed by a gradual decline to

abOut 0 2%(Fig_9)
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Fig 8  Seasonal change in malate

content of fruit juice
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Fig 9  Seasonal changes in starch

content of frtlit

13

2へnthocyanin content in the skin as expresscd in optical density at 530nnl increased gradually

from April 18 to May 8,and then sharply increased with maturation(Fig 10)
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Fig. 10  Seasonal charlges in anthocyanin content of fruit skin.

Fruit 、veight ranged frorn l.6g to 3 3g and the mean was 2 44g with a standard deviation of

040(Fig.11)This Value is a third to half the weight of sweet cherry cultivars like FNapoleon'

and `Satohnishiki'(Taira, 1991)and a fOurth that of `Bing'(Patten and Proebsting, 1986).
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Fig ll  ヽアariations in harvested fruit 、veight

3日5

Changes in SSC, titratable acid and anthocyanin content after harvest 、 vere investigated Fruit

、vere picked on い 71ay 7, 1982 and stored at 5 and 25℃ _ Five fruit 、vere employed for each

analysis A shriveled symptom appeared at Day 6 and Day 21 on the skin of those stored 25 and

5℃ , respectively (Fig 12) SSC and anthocyanin content rapidly increased at 25℃  whereas

gradual increases were noted at 5℃  On the other hand, titratable acid content sho、 ved gradual

declines and then increased The decline was greater at 5℃  than at 25℃
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Fig 12  Changes in total soluble sohds content, titratable acidity and anthocyanin

content of frtlit stored at 5R3 and 25R3 after harvest. Arro、vs in the

figures indicate the appearance of、vithering symptom on the skin

ln conclLISiOn, there is a rainy season in 」une and July in Japan that causes the problem of

fruit cracking of s、veet cherries at harvest tirne frhus the gro、vers need the facilities like vinyl

houses or iarge parasols to avoid rain fall. However, in the case of Chinese cherry, fruit can be

harvcsted in eariy May before the rainy season. Furthermore, contrary to sヽ veet cherries, this

species is self―fertile lt is convenient if these properties are incorporated into sweet cherries by

cross breeding or recent gene transferring techniques. Since sugar content of fruit is low and

fruit size is small colnpared vrith those of s、veet cherries, further improvement concerning these

traits is also needed
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シナ ミザクラ (P″″″″SクS2″冴θマ″αs″S Lindl,P,αttCゲιO″α Bunge)の 果実の生長と発達について

果実内の成分の変化とともに調査をした。開花は 3月 の初旬、果実の成熟は 5月 中旬であった。花は

白家結実性を示 した。果実の生長は 2亜 S字 曲線を示し、胚が完全に成長する前に果実は成熟するよ

ぅでぁった。収穫果の平均重は2.44±0.40gで あつた。可溶性阿形物合量は仕長の I、 1期 には低 く

一定の値を示 したが、生長の田期には急激に増加した。しかしながら、ガスクロマ トクラフで糖令匙

を分析 したところ、生長の皿期には同様な含量の増大が地られたが、生長の I、 1期 には含量の減少

しょ糠は極めて含量が少なかった。また、果汁中
が見られた。果汁中の主な糖は果糖とブ ドウ糖で、

の有機酸はもっぱらリンゴ酸であり、生長の I、 I期 に含量が増加し、田期には減少した。デンプン

含量は 4月 18日から減少を示した。央皮の活色は生長の皿期に急激に進んだ。収種果実を25℃と5℃

で貯歳したところ、25℃では 6日 日に、 5℃ では21日日に委びが表れた。25℃では貯蔵後、急激に可

溶性回形物含豊と斉色が増大した。満定酸含登は 5℃ のほうが減少が大きかったが、貯蔵後半に再び

含量が増大 した。

要摘
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