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Memoirs of Faculty of Agriculture, Kagawa University
No. 19, Mazch, 1965

The Faculty of Agriculture, Kagawa Unijversity is publishing “Technical Bulletin”
(Gakuzyutu Hokoku) (Vol. 1 in 1949-50 to Vol. 16 in 1964-65) as well as “Memoirs”
(Xiy6), which contains more or less extended treatises. The titles of each number
of “Memoirs” are printed on cover pages 8 and 4. Correspondence concerning the
exchange of publications should be directed to Faculty of Agriculture, Kagawa

University, Mikityo, Kagawa-ken, Japan.
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Katsumi Harta : Studies on the Constituents and Pulping of “Akamatsu”
(Pinus densiflora SiEB. et Zucc.) Wood (March, 1955)

Nakato Narro : Phytopathological Studies Concerning Phytohormones with
Special Reference to Their Effect on Phytopathogenic Fungi (October, 1957)
Hiroshi MaTsuzawa : Ecological Studies on the Branconid Wasp, Apanieles
glomeratus (March, 1958)

Akira Kaj : Studies on the Retting of Plant Fiber Materials for Japanese
Paper Manufacture (March, 1959)

Kazuo Mort : An Analytical Study on the Structure of the Mandarin Orange-
Growing Orchard Farm in a Sloping Land Region (March, 1960)

Takahiko Tamak1 : Studies of Garaku Paddy Soil and Reservoir Deposits
(March, 1960)

Masaki UenARA : Physical and Meteorological Studies on the Cultivation
and Utilization of Slope Land (March, 1961)

Hikaru Kuwapa @ Studies on the Interspecific Crossing between Abelmoschus
esculentus MoENCH and A, Manikot MEpic. and the Various Hybrids and
Polyploids Derived from the Above Two Species (September, 1961)
Junzaburo Naka : Physiological Studies on the Growing Process of Sweet
Potato Plants (March, 1962)

Minoru Sarto : The Geology of Kagawa and Northern Ehime Prefectures,
Shikoku, Japan (March, 1962) (in English)

Kiyoshi Kosugr : Studies on Production and Flowering in Gladiolus (Sep-
tember, 1962) (in English)

Hachir6 Kira : Hydraulical Studies on the Sedimentation in Reservoirs
(February, 1963)

Aizo Nopa : Studies on the Coleorhiza of Cereals (March, 1963)

Sin’itird6. KAwAMURA : Studoj pri Ameloj de Legumenoj (March, 1963) (in
Esperanto)

Jiro Asano : A Study on the Formation of Pine Forests on Seaside Areas,
giving due Consideration to the Salt Resistance of the Seeds (March, 1963)
Kei Yamanaka : Studies on the Pentose Isomerases of Lactic Acid Bacteria
(August, 1963) (in English)

Masayoshi Asmizawa : Studies on the Drought Damage of Grape Trees in
the Region of Kagawa Prefecture (March, 1964)

Toshikazu Tanr : Studies on the Phytopathological Physiology of Kaki
Antbracnose, with Special Reference to the Role of Pectic Enzymes in the
Symptom Development on Kaki Fruits (March, 1965)

Takayuki TARUTANI : Studies on the Storage of Persimmon Fruits (March,
1965)
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Studies on the Storage of Persimmon Fruits

Takayuki TARUTANI

(Laboratory of Horticultural Products Technology)
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A i3 % 0.08 0.04 0.05 0.04 0.04
BRI vC mg% 52 43 38 47 41
R AR E K g/ imn 368 262 38 338 364
% g B H 1] 2.0 2.5 0 0
e L1 2 B® 0 3.5 4.0 3.5 3.0
i) R B 5 0 3.5 10.0 3.5 2.0
* at 0 9.0 16.5 7.0 5.0
4} &l A (AN Hi L Ei L =L
& S B | B g B | B ¥
w B & & & %

EREXBED DN oz, TOT LR, WRIZAHKY 3F4E3 228Kk, REORELRHAEL HE KO
HRCIYZDIDOTH oo, ki, OHOBERENEOL LR R LESIUESE - .

I ZERGFKEER
HY 2F UV VR T TIRIDGBUECHEEI N T feds, R EbNED 0 RBLEEDT L THSD, LT AN,

FoRTe s, BEAENECY OEERE, REE, EEECAISh, 2hPRolEomE,»5 3 5o <5
o Ttn s,

$B, —RICREEZEZDBDNR CnBBRMAEREBO L CEHARALTERIDTHEENE, A—I—K&
DT ANVLDBLEMNKE R b e Lndnd, FRECEBL T bcenZrdbhd, RERILTOLEY
BELUkote, L, BEEBEKRI =TV v T, HE, 74 VADER, ROV 4 X%HEETRE, A —H
— 2Bl Th, WEEO L@ AEEREDONEN ok, O HOFMBRENEISRBTS o DR, M
DI —5—%&heTE Dy, WHOBDOBEMETL, T/ NEARBORE b ONLZ bR,
IR LI DLELLND,

BEOE HFLUNOBRMICHTIRYIFL UNERE

FLLTEBOMKATEL, #I =PV vy AR X DREBENCESREFRHL > 2RBLE2E 2. Lirl,
HYZF VY BERBFLABRT, baETTRERBICA - cDRIBELELEREDC & THB, #oT, T
DF LA RIEFRNLITREE L et HEE LTREI LD, 3 5EREReT58) 29 v v ol
TROBE LD Sy, FEITR, #$REPULOFTRYMCN L e oy ER L, £RFBIeY T2
RY=F Uy OB N ER L ZBE TS HEATRIT L.

I EBRMEWC e E

WROEMR, TREROERYOBTE LR T ocrh, £REBCE T3 R) =5 v v Ofdy
BETT5cDDIDTHELnD, TEBHRVEOTWFEOWTUTRI L3 KDk, HEALMBREIRCT
TIHIRDIDTCH T,

EHROBHAREETOEEG AT, HHOMECEELABEREER) =T Vv vy EAvk, 74 VADES
130.02, 0.04, 0.06, 0.08mm @ 4 T, ROAEI W, 14mX32emCH%. REDORIEECLELD



—_20 —

BLIE RV zr Vv vyEFEABRUGERMEB o8& B (19460

) R EHERE oKD

A | B W | BRE | gER : R

K o |la Blae B EsY v e

G kg % % % mg%
4 F = =2 £ | BNEBEAREE 5.27 | 28 83.4 9.2 | 0.53 61
vy 3 A | BABRHE 6.18 | 37 90.3 8.4 | 0.%2 4
” 23] th ” 6.25 32 89.1 9.1 0.65 3
AN X # O LBEESH | 6.25 11 8.2 | 11.2 | 0.87 8
2 E & va—54— | B B W | 7.3 | 24 91.7 8.4 | 1.12 2
b b B HE 2 B | BEABE | 71 62 95.8 2.6 | 0.45 21
F =z S HFERBE P 7.16 | 48 93.3 4.2 — 4
7 r Y 2R -NY—A | BREME 9.9 9 85.0 | 15.6 | 0.72 0
” T AT U E ” 9,15 12 85.5 | 14.8 | 0.48 0
” =1 N wOB O 9.18 8 85.4 14.4 0.66 0
7 Ak v = ” 9.14 16 84,7 14.5 0.41 0
7 v H T b ” 9.21 31 87.2 11.0 0.23 3
” & + BR ” 9.21 22 88.3 9.8 0.12 4
vy BNEABER 10.20 8 93.2 5.7 —_ —
% o | BEAREHEE | 1024 | 63 83.2 | 16.3 | 0.06 42
” e H ” 11.16 | B2 84.3 | 14.2 | 0.05 55
7 Ik e ” 12. 3 43 84.1 15.2 0.03 48
o % ¥ FMBMEKE | 12. 3 | 44 83.9 | 15.3 | 0.10 38
S B Ml F B R [ 12.4] 4 87.2 | 11.1 | 1.10 31
” ” R R | 1.2 24 86.8 12.1 1.12 32
o ” x B OM R | 12.10 | 19 87.1 | 11.8 | 1.00 28

BB o, 1454 0400g 2HMEE U, HWRABEIARBERETRCH RV, BERER, 5°C, 0°C
D 3RECDOWTRIE L, FORE AR T 0B\ & ORISR Ld0Tcd b
I %2 B # 3

1 BELERYOERER

BREC BT IR OERYOTFRFRB2ROEL TH o7z,

Emfﬁ F & UTRBRI N RO SRRBICEREI 2, o b EIC A T3 % B gl i e
m<,E%K%MzLL?"%ﬂKﬁb,
Kb NI NRD D, EETK
B RZEL T3, Lnl, FHEEE
#5°CH5nx0°C ¥ FYFB L, fh
OFRH D A4k 10 CO2 mg/kg/h HhE @
BRI TE T, B, SR 13

L S BLR/ME TR0 TL B,

ot 22i1. R T A . - .

% £ *i::ué 8o g 2 BELERVOBRE

" N G S £ < OF RIS O E R DR AT 5
Wb b R ammeas, tRomk, Rerrc
g_u 3] H i # [} 1) } H o H i ¥ @ R’ﬁ[‘]%ﬂ’j ﬂﬁ{[én@}‘]o ’C'fng?Z) %

25 RBIIRE T 0 R & BUSER ISR RS RYS, HRECRRES Bk
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THORELLEEYRDbLE DI O TH CO zmg/hg/h
5. LrasT, BELRRHELOHEFR 100
#OS BB A FPIRT L I, 30D oM
MeHFbnsd Xk Bbhie. 3 i 8014
B, 704\
A WhrkPRECIERESRFLIE [ 60
550, 5]
g7 sy FA AR Ty N T T T
I (Muscat Bailey A) sk T
B REOETICoN TREEEFET it 20-\.'\‘:'\ e (‘;.]’:Z")
THLO. " R S LRI Tt R g
v v (EA, He). 7 F v (Neo Muscat) . I
2 E, w0 T —— y
C BEOETICoN TREEEITEE i
CEFT 540, ,7.
A% (EH). 7FU (Muscat of Ale- *
xandria), Fv (HiE, B+, b L
<z AV, 0 . ' . ‘

D i
0
5C 0
e
261X

T T T
20 30 40
® B & 2] 23

WO WSS BT BCETHEH

1T T
[ 10 50

60

L T v U v 1

20 30 40
wORE 8B B

SRR BE 23 50 B SR DT v RevE 3 AR

Pku, 1EoREEERy S L TaEL
fofed, AHE I YET B, R
B B B &b T B3 Ok, K&K
CoBrADIDTHHTENHD, O
ERWMETE, A BREOHRMIWEL
THRENESEEcs D, Bk 3HE
R CEPEOHBRATEESLON B D
DTHB,

3 BTRYOBEEIRYIFLUER

RYZF U YT A NWVADER W i
e, ZEOSEMOHE W THD )
BB THD, Thik, HREREOK 2%
DR R e 5T L MESN B E T
B EL LD THY, eRbo¥
Zr, TREFROBECHEIBFORM o
RY 2T Uy TANVADEIRRLTNS,

DR REN CFRHBERRE T T
B0, HERHES LR ESERULODIDEE
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st -
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* 1r ,—‘;,,/"/ b DA
0 ”-‘//: 3 1 | 1 A 1 A 7 7“1
9 C. n % (i) A
5 %
4} £
i
3 L
i ¢
el y
# 1t _-—_‘-“_:::_—_—_‘ l
0 R iman RN
0 5 10 -
oW R R M o
G - 5¢  -— —0C
A
E28Y RENHISRE ORE R RIET R
(REH T 7
)
2bhd, A
Thbb, COBEBTRY =Fv v B8O
BBRRSEbN TR, BERETRRIZFLr Y
DOHIRPGE A ERD BRI D TR,
AEET, tTb, FARETRDLLAEETS
CEDFRE R EE T AR LR, T D, %

ohid, EERENE . & SR ARRER
EERES, —HFEEAOBENEE » Ttk
YIOERHPNBAR IR DD TH B, B30k
ADHIREN T REDO—ICTH B2, WEDD
P OHER CRIOBRIC T CICRIERICABENEE L 25N 3BESHET 3, 75 L ERCKkE o
Tn53d O, FHEHRIORER X DBEL TR % SIcHbk®Re 3,

BN BREYOHHMICRIETRY = F v AHEO K
(x> 1)

I ZBEGCCHR

HEFOEBICK Y ZF VY OPRLBORH, TRPRELRHEEE LTRES 85 1c), MOREH Y
RIFRCST 5K 2F v vy OBERRY Lie, 7, IFRKY » TEEEYO PR & B RRIC DWW T~ e,
R EREORASISIEH CBHRL, BRCREMBEEREYRT. Lal, BRAREOLEBEROT bR
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THD, —FEOMBEEMEEZLZLNR DD, &
EETH5 & rheoh TRRRIETL, 0
°C MiETRIgE A ¥ DREMN 10 CO2mg/kg
/hEiE & fn o €, B & 5 2RI /NS

5. & T DA RERS D OKD OB
ZYBHRREZON 505, BEX DI LA
REOFR, HBcEfInste » R K&
v, o, BERXTHFCRAFT, 72, <
v T RETREBREDEVEDT, TH2°
DICERT S, S8, FESOERKELS %
PIEo@ses chid, £< oERyiEmE
WEAEHCRL CETT5, &8, 48 Ck
BB B &bl T 2Ry, e
MBS L D, DWW, DLDEK
Baid - THEHEOH TR DDIBSIR T
Wie, TDERY =F v vEHER, KK i
%, HolREH 208Nk X 2£BHELED B
ERI DI enw )LD, #XDHRES

A AR OERY O A& RIFEICIES R
BHRIEL CL B EBNAEROBE» > dHEM
AN, L»L, TREBREREBELERLEES
HIRERPR/TEBIDT, o T, FEWHEC
D &5 Y (R) =T vy RiiE] &
RS T ERIBIEL, RY onF v v EEOE
Ak, BTERCRFETREC ERBPLL
W,

R ZF v v\ TBlkb 5 C & i,
TANVLDESR LT E OBRT, £ OH
B2t 0.04-0.06mm O E 3 QEAITFRRES
FTnwadcsThs chHERTEREIAED
SR OFEEIAMA 10 COamg/kg/h Bikic 3
R v e BEERBEAR S5 L 5 BB,

dBAA, FICERY =F Vv VEERMLZ 5
TARBO R Bcetdbsd (Muscat of
Alexandria, Y ZviE). ¥k, kEIK)Y
TF UV CHBHEREE 5T, HEARHRE

R ATT % 30T, HEROBELERCE» S ERABCZ LY (4 F2, ¥Y, A7 Y, AEE,
Muscat Bailey A7 y), BRA Y =F U v ABERTR - THEE Bbh 3 REOHHER N FOMic, Fv,
Neo Muscat) 7 &E23ZT 5N 5.

H =
1, BHOLM (0°0) ks aRat L emR, KB, dI208502FEHEE LML TS,

R X 2HERBLHREBED B RIE 2 o T2,
RV zFryc@ETicecly, FEEe—BREALTS LiLI 4 VAOEIRITHECA S B

Yo (X)), Y (RAM,

L. 0.06mm 0 dp3EHIRER

AR BTz, Tek, EOEED

LI H AR, BRI TRBATZADWTR
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{5 BHBEHRL Tk, ERFVIT —F—THEBLEEARDERT S &, BBROREBT ANEECE
¥ 0, EEEEERRE L TERFRR T e ok,

2. HEHOHELE RN TY, 0.06mm QR Y =2F Uy AEKBEIEN T, 2OBEED, BRIIR
BEOBERASVWIICEL BRI,

3., BELPRVzFUYTEETLE, BREBEREMELCHLOR DI CER Mok, TOHETH, K)ZF
VY EEREEEOH ECHEE LWERREOIOTESL T ER ) bRk,

4, RIZFUVVYRDOAFIKYY, i —h—2BLTd, BEERX)=F VY CHE, 74 VLDE
X, HFo¥ A4 RRHETRE, ERRCSLTERRNL 5 TH D,

5, RYzFvYHEEOHK Y bBHT 52D, I 3DAOTREY BB ETRok, TOMKE,
RV 2F Uy TCEELCESRATRERT bRy R cE e e 3o, Tk, HRPOE
B X 3R ) 27 vy FROMERZME L,

BIE I FREOHEBMEICKIETRE T AR D

®2E, BIHORY =7 vy BEiEcsy ¢, B LRI FRBERD O, 74 VAQEI20.06
nm OFFEER Y = F VY EERTH ok, LOBOENARBER, BES ICRBRIZDOWTND 5 BRI
BHIEL TR D, EEOBAMICHFERAN ARERLOBELEZbRE, & TAHTHXOEBGET A BT
WTRBEE CERELHPRENR TR, oT, KETRABNCEBRRERBIAOBESRE L ATZER
PTREPHRL C, HRAZMK I5EFORREYRAL, Tocesrb, RIzFVyoadsRey e
Ak Lk

B8 BRRERBRAROBENMREORABREIUVBRERORELCRETHE

AETR, BELZOCrEFMLLES, BHEOMER X FRBN AOBED, REORHs X UCEEROR

HCEDE S RE B b b T D THES b E NS HIEDn TG,
I EBME K

i ®] 7 8

BN ASERFRREE X 0195411 H22B K ER QAR PRI L, 18 020028 0RER DX FEA T
HER U,

£ B A %

HAGH-ORBRCHR DTN ET 580, BEQIRRIC & 02 2b3 % 7 APE % Iilic L Tl % 2
b5, HROFEFZRE L TR, FEONABELHT T2 D EROBR LTI ETLIHFANRE L,
EHIIEHATE S EYRDIONEML b ok,

T, BEMBOFRL X ofeh’, —ICOHWFZELEREELLRDDT, TOMELBHTS,

1 ZH XS

FRERLEL TS 2Ty 7BOBEHAVE, cOFER, H3ORGERY il eB BHLiedboT
(R, 1959), HEOBHBL, F#2 O BHLC IR KREW e L B2 OFFERED BN . 4B
I, T4 NVAOHEEB LCBEITHAOEZAENES C L2 RAL, »5EE AN ERNO N A MES
R L THHCE#MY bRk

FRBROER, FAOBBERBVWETERYZF U vE FR2BLAEBI RN E{te=19 7> (Poly-
vinylidene-Chloride F§A4 © 45 ¥) © 74 Va%k, BZ clBidbe vk, BBREII VADER
RREFI0EOmML TH 5,

HOAEXRM0cm, £X100cm CEEORMIEIIRO 1 W RTBOTH S,

1R 48E L, BR50F (10kg) 2 157E~& L, REEUEI SO, 12 heat sealic & b+ 5%, HElo
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HUH L vE heat seal o Pfifa o~ BONEXR BEHF2LHB0XBEH
FICHO MELRBHES e A MR BRI A 92 74 s | COp B
heat seal %ﬁ& 2 TEL. ﬁ%ﬁ[z = 53 % B r
B 02 CO2  [Hyz31Y| vayyy |(DOHKOH)
2 ARBEER A 5 % 0 0.04 ™M mm| gy e
NERECHT 5 AN 25 B 5 5 0.04
AR EG 5, 5 S 2 12 2.2
BRI 2 D s FEEE e E 5 20 0.08 0.05
X & AmER2E - i 2 i 07 0.08
7. G 5 40 0.1 0.05
MBBEALK (280,05 T T, "
%, NaCl15%) IRy —R 1 15 5 0.04
(B 1012) 2h Tl J 0 ° 0.04
X R FHBLURE Ck L O K s & | 0.04 50

O ! B O
G FXZH

A ARy~
B HapiikisE
C.H2BEGy 7
D: ATy v

Bs B: B A v
2. BBARAZARMER
I AT BRI & 5 HHRR ORI & AR N 2B
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Die A, HELCHKBAS 74 vEHEL TR, 2v 72, 3, 4% ¥4 74 vt VDHOHEHRC OF
i, CHREKE Tofcs vy I7RBALS, Reav 7 52E, HERY I TDRE2REC L2y 7 3%
B &, COMBDIEBAIND, cOt&ay 7 1 XL 0HRBOFRAY, COBBKOIC Y » TUBKESALAL
TEREESD, BB LERE Ky ~ED2 Ay, RBRFIARARELLERTREI S, TRHENRFEO N AN
T o ehER L.

AXR AN T T AT v I REE, FAZRO GYEER Y RO EFRNTEEYHRW B 2 k5, 4
PHATD ORMELH o2 D v 7 %M E CROALERR T AT v VKRB 505, GREU THEMH
B,

FERMBB O FRABWHR, 73R F v I BERBROF 2% CWBI L, —#% Orsat ¥ ROH BT HEK % 5B
~, AL O FADBERS FCERRPHEABL, $hielf, TIRF v IBRENLTLERRELE, FRBR
A% 1kg ¥ 0600ml RHHEE U, FRBEOEKIS-7 HECTnoie, —RCHEKLE OKEBNT ARIGEDA
FACEHTZHRELED R, ks, B AN CERREAS MciES, 0°CriyEile.

oI £ B #& R

1 HRREEBEEORE
(1) —fEEs oiNE
BEBR ORI oW T, FE75HB S X V21 BB O—BED 2 HE L e RERE11EOBYTHS.

BUER IR P EE KD 0 B & QWD

® OB K 2B 48 (FE75EE) 3F218 (E#121E B)
) o oW moE oM
B B Oz COz |k #1& ¥ 2 B K H|lE Bl L2 B
v IvC &I vC
% % BB % me% % % % me%
A 5 0| 845 | 12.6" | 0.04 37 85.1 | 12.5 | 0.03 37
B 5 5 | 842 | 13.5 | 0.05 41 84.3 | 13.2 | 0.04 49
c 5 10 | 83.8 | 13.4 | 0.04 35 84.1 | 13.0 | 0.0 33
D 5 15 | 84.3 | 13.7 | — — 84.4 | 13.3 | 0.04 29
E 5 20 | 84.6 | 13.2 | 0.05 42 83.5 | 12.7 | 0.04 )
F 5 40 | 8.1 | 12.8 | 0.04 2 84.6 | 12.5 | 0.04 27
G 5 0 | 84.3 | 13.3 | 0.05 3 84.7 | 12.8 | 0.03 35
H 10 5 | 8.5 | 125 | 0.0 41 845 | 13.3 | 0.03 36
1 15 5 | 8.2 | 13.8 | 0.04 2 85.2 | 13.1 | 0.03 18
J 20 5 | 847 | 12.3 | 0.03 8 85.3 | 11.8 | 0.02 20
K 2 & ]%n 1.5 | 0.02 13 ] 84.9 | 11.0 | 0.01 12
A S 1842 13.8 | 0.09 — ‘

Thbb, FREHOEL Rdf o, T, 2ENICES XD OMWEEC H 505, FRIBE OHEE B L
THoERimb ol

feild, ZESHRO KK ERAEL, L2l ORERALR I, ki, ROOTTCREOWAREN »
At b EDEHHRBDWOTRHED LICEMTIREDC LB o,

2 % B @ E

R ORWEE Y, ROV THEL RERBEANOBOTH 5.

bbb, RABEIRS AL X ) cRBRROMTARERL, ¥, WERBOR TORLDRE < kn
o, BR, BAEEC W CRBERMCHEND & FAGHEOEBINE o, Lnl, 23, 18T



R E L, BRGIEETRRLLER
W OB LD EIBE DRER K AR 384T
BET oM. Wk, FEHAEEC DA
BoOEETHS,

2 HRAEGHLBERDOHEE

(1) FREREFEROFEAR

HERC—ISHREEY ko EHES R
BEERY, IFRECED =05 12%
TEH5.

BER, FEEE (0°0) klfHians
&, HAMBRR R Ul SR8 4 E gk
SrFiensdc e rm¥s, Lol n B
PRGBRT BEM B FAORBERHIIUD, B
K X ORER H A DWBEE D W RIS &
OFERLZ L 5%, RO X » oD RERH
NE BT, REBIANS 3L FI0BOHKT
Hote.

(2) BEERoBEM

s c 2REOFEIBL OBERY
2L, &L THiinboTaRN. Lnl,
HAREER & B RS & o R VA X B AR R
EAED S, HEEE, BERLHEIIN
20X BRERST CAhE, ThE
NOBBMIERD LD TH S,

o

200+
)

2 T T 1
¢ /3mm -
TR e N e 0:CO

4001 TTSRmmmeanl L3RI el /..>\;\- 120—51

&S ~o e T - S~15-5
- N
\}
" 3004 N
NN EsR

b1 \\

2001 *
e 205
<

0 51 7 121 153
22/% /1 411 21/ 22/N
By -3 ] [ih]
BI2AX] WA AREN AR KIE+

2R ARG & OBEREBIC RIE FEHE (1960)

B R
REFEC, RBAE LRRA0K

SRR B O THE R TS 08,

BORBRORCEEE D, BERK
SERCHELY B, Lrl, HMEOR
BRIz cEBALRE 2 BT 3
5. BHERAORL & BN BR
IZig\e,
BB R
cHEEBRORRK X - CTERREE

WEMEER T BN 5 ., BIER,
REARROBRIC L - T I DY
L, BREE-BER OoBE R L

. B RE ORI — e R

Bl oF R & H o2 RO B R Q0RNMD)
’ 1 B21H 28208 | 3 B21H
Oz €02 (QEE | 188 | U288
5 % 0 % o % o5 % g5 %
5 5 0 0 7.5
5 10 0 0 5
5 15 i 17.5 25
5 20 5 17.5 27.5
5 40 0 45.0 77.5
5 &0 17.5 67.5 92.5
10 5 0 2.5 17.5
15 5 5 22.5 82.5
20 5 7.5 80.5 100.0
7 A 25 100.0 100.0

LEBEBL T B, Thicd Lk

BHBEC RS MG, FECRIBCH o5 Mws X CROESILER T 5.

BEE, WMEMC X ZHEET, e UTHEOBENRE SRS, £ < ERCHEARD Colony RFEL,

B @ R AER T 5.
AR

D

— B RECEETERI F 2T bR T, LEL RO FRATFRe L 0EEEROSH 5. LORKRELR
it (Fwza—n, FbPrFeFkE) SERL, ThrREOBEYTUABENMEL LTREL T
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5, W, BERSERIEGE CHE S5 WEESROBENE bR, RECREERCH IS, tDL)
R, BRAAKEWAYEL, HESRCELER, EENEERRECEELRE GO, 1946) W
kg middle lamella pectine D RIE(bAS B B & EBNEL b, EMNEAL IO TREHERIAREEL,
BREEED I, B0RD 3 IRINER 1 E2BE L cEBEERORETH S,

(3) A AR L BER OB RER .

R QR IO O S EL e, B 2 o LOBENFERIHS L b En,

BRI 3 BB EERY, BRI Bbh w2 ECEE CHT ROREIZETH 5.

T, AAMBREBEERAEL OMK, HYTEESEROBL 2 NI hrovbh, BER, FER, Mt
PR, WIENOBREBESE L, KRB ABEOEN, Wb 3EEHERIGEW RIS S RE Lk, —F
BRIRH A BEEWE & Dicoh, %
NOBERABMCES L, 20%%

WSRO R S HERORE (1960)

o - : SHZIEWS s primenenbnm < i
B A R G o R ME K @R%Y) e B AR CEBIEERD
0s | cos |maem|zma | BEU|ERY| & | BHENEY 0 C< B, TE, WE
5 % 0% 4™ s E 4 g M 5 5% oHENERTBECHOARM
5 5 2 1 0 0 3 7.5 R, Tibb, Bk X URBEYT
5 10 1 1 0 0 2 5.0 2D PEN LR ENE-10% B
5 15 2 1 0 7 10 | 2.0 0 OB IFRIECH o e, HAK
51 B ! o ! oM Z0 e Re ORERH O SR
5 4L 0 0 0 3 PLTS s rosgsRTss.
5 40 1 0 0 36 37 92.5 4) BeEEREOSTE
10 5 5 1 1 0 7 | 175 R DA TR AT 5T
15 5 | 18 " 4 0 | 38 1825  mprLc, uBHREERY S
20 5 | 2 18 1 0 00 1100.0 g g 10°C OEET
w5 | 7 || 9| o 0 11000 exeTERLOREROBES
B L. RPN M ©
CO2mg/kg/h
40-

00 ' . ' 8 12 Y
oo % 0o
: ' Wi 3 B 28, BiERE  10°C
BI3K K AR & IR EOWRE FHUR SEHEEFER O TR R
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b5

Thbb, HEEREEXE DESTRELRTS, PHRTEEMLTL 5. 7-10BLBE 5HEIL Sk
CHHELERLES, PROBERNFILELLFREERL, SOHCBERAFCE» ok, FHE, 48
HRERRLOTHETH o .

I ZBRECHEHR

AR & RB T A DBEFEL t ATEGHeREYIR L, BEOFAL T B EORERELHE L
R, BRIBERS %, REFABERS 1088 EEBEBDbNE, 2Oz &iX, B2Z TR LE
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Studies on the Storage of Persimmon Fruits.

Takayuki TARUTANI

Japanese persimmon (Diospyres Kaki Linn. f.) is one of the important fruit in Ja-
pan. Nevertheless the storage of this fruit has not been considered seriously.

In the present study, the effects of temperature, packaging methods, modified atmo-
sphere, and other storage conditions on the storage life, ripening behavior, and desert

quality of persimmon fruits.
Effect of storage temperature on persimmon fruits

Effect of storage temperature on keeping period and dessert quality of persimmon
fruits, and to determine more desirable storage temperature and the maximum length
of time for the fruit to be stored advantageously. At the same time, the effect
of packaging in polyethylene bags was also studied. Two varieties, Hiratanenashi
(Pollination constant astringent variety, harvested on October, 17, 1955) and Fuyu
(Pollination constant non-astringent variety, harvested on Novenber, 13, 1955) were
tested. Both varieties were most popular in our country.

One half of these fruits were packed in polyethylene bags of (.02 mm in thickness
with dimensions of 12X 30 cm, three fruits in each bag. These samples were stored at
room temperature , 5°, 0° and -15°C.

The rate of softening, loss of weight and shriveling, and damage were much more
rapid at room temperature than at the lower temperature. The contents of sugar, acid
and ascorbic acid in the fruit also decreased rapidly with the increase of the storage
temperature, but, when the fruit was kept at -15°C, it showed their gradual but slight
decrease over a long period of time,

It was noted that the content of soluble tannin was decreased during storage at room
temperature, 5°, and -15°C, while at 0°C the decrease was very slight.

Fruits in polyethylene bags were still in good condition with negligible shriveling and
lost only about 1 per cent in weight during five months storage. The concentrations of
oxygen and cerbon dioxide gas in polyethylene bags were not so different as to compared
with the atmosphere because the polyethylene bags permiable. Therefore, they seem to
be not so effective so far as the after ripening was concerned.

Maximum length of time that the fruits may keep their marketable quality was judged
from the texture and the condition of decay. Those were approximately as follows.
Hiratanenashi; one month at room temperature, ome to two months at 5°C, two to three
month at 0°C and throughout the year at -15°C. Fuyu; two months at room temperature,
two to three months at 5°C, three to four months at 0°C and throughout the year at
-15°C.

Judging through this experiment, the most desirable storage temperature for Hiratane-
nashi was found to be about -15°C, because of its fine texture, higher coantent of sugar.
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seedless character and the removal of astringency during freezing. For Fuyu, 0°C was

found to be favourable.

Effect of some packing materials in the cold storage on the fruit
quality of Fuyu variety

Fuyu is the most important variety in the non-astringent persimmons. It is grown
most extensively in our country.

In the previous study, it was found that the most desirable temperature for the storage
of fruits of Fuyu variety was 0°C. In this experiment was made to investigate the
practical effects of several packing materials on the weight loss and shriveling, growth
of micro-organisms and lengthening of storage period by maintaining a proper constitution
of atmosphere around the fruit. Post-ripening and deterioration at room temperature
after removal from cold storage were also tested. The sample fruits were obtained from
the Kagawa University farm on Nov. 13 and 27, 1958. Thess fruits were kept at room
temperature overnight, then packed and stored on the following day at 0°C and 85-90 per
cent relative humidity. Seven with experimental items were studied: 1. control, 2.
packed with excelsior in wooden boxes, 3. packed with rice hull in wooden boxes, 4.
sealed in polyethylene bags of (.03 mm in thickness, 5. sealed in polyethylen bags of
0.06 mm in thickness, 4. sealed in polyethylen bags of (.08 mm in thickness, 7.
sealed in desiccators. The dimensions of polyethylene bags were 14X 28 cm and three
persimmons were sealed in each bag. The results are as follows.

The fruits both in polyethylene bags and in desiccators lost only 1 per cent or less
of weight, while in control, packing with excelsior or with rice hull, the loss was 4-7
per cent in weight after two to three months. The fruits became visibled and spongy-
like in its texture when it lost 5 per cent of weight.

Carbon dioxide content within the polyethylene bags and desiccators rapidly increased
during the early storage period, and reached 5 per cent or more (in (.03 mm polyethylene
bags) to 50 per cemnt or more (in desiccators) after one month. In the polyethylen bags
of .08 mm and desiccators, the carbon dioxide accumulated to a dangerous level and
the fruit showed physiological disorder in a longer storage period. The advance of
after-ripening and deterioration of Fuyu fruits sealed in the polyethylene bags slower
than that in open bags when moved out to room temperature from the cold storage, and
the polyethylene bags of (.06 mm retarded the after-ripening most effectively.

On the basis of these results, the most succesful method of storage for Fuyu was to

pack them in polyethlene bags of (.06 mm in thickness and then to store them at 0°C.

Effcet of the composition of atmosphere in the cold storage on
the fruit quality of persimmons

Controlled storage atmospheres have been tested or used commercialley to maintain
quality of fruit, especially apples. This experiment was carried out in 1959 in order to
clarify the influence of the concentrations of carbon dioxide and oxygen in the atmosphere
of storage on the quality of Fuyu fruit in cold storage, The fruits were enclosed in
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sealed bags of plastic film (polyethylene and polyvinylidene chloride), and were stored
at 0°C. The dimension of bags were 50X100 cm and 10 Kg persimmons were sealed
each bag. The concentrations of carbon dioxide and oxygen in the sealed bags were
determind at intervals of 5-7 days and were adjusted to the desired levels by adding
adequate amount of carbon dioxide, oxygen or nitrogen.

The influence of both the carbon dioxide and oxygen concentrations in the storage
atmosphere on the rate of softening was examined by pressure tester and it was found
that in the atmosphere containing 5 per cent or more carbon dioxide the softening was
retarded. The growth of mico-organisms, the appearace of black spots on the epidermis
and the advance of after ripening during the storage period, were usually incerased in
the atmosphere containing 10 per cent or more oxygen and 5 per cent or less carbon
dioxide. When the oxygen level was consistently low, decay usually decreased. When
stored in the atmosphere containing 20 per cent or more carbon dioxide, a comsiderable
carbon dioxide injury was induced on the flesh. It bore a striking resemblance to the
case when the Fuyu fruits were enclosed in desiccator. The higher the concentration of
oxygen in the storage atmosphere, the more the decrease of the contents of sugar, acid
and ascorbic acid in the fruits.

From these results it may be concluded that the most desirable composition of the
storage atmosphere for Fuyu fruits are about 5-10 per cent carbon dioxide and about 5

per cent oxygen.
Conclusion

Judging from these experiments, a temperature of 0°C, relative humidity of almost 100
per cent, and combinations of 5 -1( per cent carbon dioxide and about 5 per cent oxygen
in storage atomosphyere were seemed to be the optimum conditions for persimmom
fruits, especially Fuyu variety. The most successful method of storage was to pack
them in polyethylene bags of 0.06 mm in thickness and then to store them at 0°C.
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