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70wy a') — (Brassica oleracea L.) X¥i#& ETIEFEOHIL., BIE. En LK
H5EMEBEETEZELRT NS 260 ) —RICEREBRERERFHUEIRNVI®Y 22056, &
BREFICETES  RAZFOEEBEE T TS, L2rL. EEORBER CIIRELL
BHDETIED  Fdbil, REETEREITIHEGLA LBV, I T, KEEKTOR
AEssb70yaY) —ORREERTIF VI ERBOREEZ T -7,

ERMEBLIU A&
1. KB K

EFRICHL-TOy 2 —BEBERIFRBEREM L Y — (1994F ™) & HILEH
BERfMiv>rsy — (1995FRMBELE) THRELLZLOEZROVE, 1994513128108 &£ 20H
KINFE L - R Z, 1995FIX10A1BH L 10 18HICIEL - B E AW,

AR, 1904FD EE O ORBE OV Ya-F 47 NHNAY K L995HEIL
NAY RO, 7Oy a2 -OEEIR20~280s8 Db D E H W 2,
2L.ERF &

(DItEOEFTRAT — Y

EBDAFTAT —VIANRBERTILFLV VERELZRIET A0, EEORRIRBRE
THEW, BETDHLE&ESLSIV, BRETEL,MOL, BB THLS IO VWO 4 BEORB %A
Who FAT - VBT RAEBEOHKAREIT BE & L74,

(DR

NEROFREELZS 10,15L20CDERXE LA, RO BEIZOPPHMILT « L LE
(BEHBE : 20,000ml/m2/24hr/atm, 15°C, KZ X : 197x370mn., EX : 25un) WKANE
BIZVLBETH - 2,

BFERE., TFLVYEREBLIT T4 NVLAADOHT ARBEDEE

HRE, LF L VERBEHECAHOCERBEAI A™RT O r - YACHRL, AETO &
LBOF I r—305083 X7 3N—A My N—TREHELR, “BBtRE (LLTCO,&
B9) ROLFVVORERIEHER EHEHINBRICHE L 2,

COBEIZNEER. FRABRMGBIHESIVCTHECHEL 72, NEBEEZOBAE XK
B R B AR R B R E & BRLs L .
COBEBERIMEAR-—VFAMVRTRATFTI4% - (£7IVMAP-T3000) TWEL., TF
VYBEZHBLREFRYETAIu~s b5 7 (£EFIVI6R, BMEF I D) TRIEL /=,

_7_



ERER

Table 1| KINEHZOFREE LT vy2) —OFREYVCICIFLVEAEREOMEKRE R
L7ze COAREBERUVIFV VAREBERIFBREENSEVIZEEMNL TR, 5CHH#L
HBHEINC, 15C, 20CIEZFNFNHL.56F. 3F. 4.3 TH -7, 0CII5COMI/2ET
Hoto TFVVERERZIOCUT TRV, I5CLULETHEEL T,

Table 2 K7W v —DIEBEDEFTAT —VENRBEVYORXIF LV UV EAREDOBEFRE
KL PREZEFORRECLIZZNDNI VD, EBEIESPVBRETRLSVWHEAK
Hole TFVVEARBIEEINFORKE TIIHEN DL L. EBNVPLELNL 21
BETHEMLILD, TEIFKSPVERTAELE, Z0%k, EEXFEMLELBILDIE
BT F L U AERBRRED L,

Table 3 K70y a) —ORBEHFREKEEZRL L. R4 RBEOFTENALN,
NAY OCOBHEX XGOS -1, NEERERV2B%TIE ‘&8 OHHEN VR
WHEBICH o7, COBHEIRINERICEALTLIERAICHD, NET7THHRTIZIZIFEERL
TREAPL T,
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Table 1 Effect of storage temperature on respiration
rate and C,Hs productionof broccoli ‘Tourei’

temperature respiration C,Hy4
of storage rate

C) (CO, mg/kg/hr) (u 1/kg/hr)
0 58 0.1
5 95 0.1
10 145 0.6
15 289 2.9
20 414 5.1

stage of the flower buds of broccoli : hard~weak soft

Table 2 Effect of stage of flower buds on respiration
rate and C,Hs production of broccoli ‘Tourei’

stage* of respiration CyHs
flower buds rate
(CO, mg/kg/hr) (u1/kg/hr)

I 278 2.8
I 276 7.0
I} 318 14.1
\Y 254 6.8

storage temperature : 15°C

¥ stage of the flower buds of broccoli;
I :green and hard , I :green and weak soft,
Il :green and soft, IV:yellow and soft



Table 3 Respiration rate of several cultivars of broccoli

cultivar respiration rate*! (C0, mg/kg/hr)
storage period (days)
0*2 2 7
Ryokurei 282 250 147
Tourei 312 273 140
Greenbyutyi 347 336 157
Haitsu 378 366 169

stage of the flower buds of broccoli : green and hard~green
and weak soft

%] : storage temperature : 15C

%2 : 0 day: measured after storage at 15°C for 4 hours
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L& A (Lactuca satival.) BREABZ L TEXDENRYVOLBEMRT D REL. &
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7o

EBRMRB IO H %
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FRIHLELV Y AIRERY R BERH LY ¥ — (1994FEMBEH) & EALHBER
it — (1995FEMMAILBT) THEELLLDOERA W, 1994F312A3H L 208 iC U L
FEE %, 19954 IXIIASHICINEL e & L,

HEEE L TIIMETR ‘A4 —-" . A2 (LEBR4ERE) . ‘Y2 R
(chMpt S f8) 219954101 23" AV, LYAOER GROBEE) 13360~
4008 DL D E AW,
2. EBH ik

(1) RBL L& A0 WHEEOFRE

(7) B B A i

WHEZOFBEREREIZ0,5, 152200CD4XE LA, BFEROITEIZIZOPPHMIL T + VLK
(EEFBE : 20,000ml/n?/24hr/atn, 15°C, K& X : 197x370mm, B X :25u) ZRWVE,
(1) % 8 O 2
IFRBEOMECAOLABIN T ANT Yy -5 —HICEb, RBROELHEOF Y
—H—DEEDOHHETN-A Ry N—TEHELE., “BIERE (LTFTCO.2HY) BE
FEE B R BHAMBICHELLE, WHEEROMEE. ABREEEEE DR REC KB
L. LA RO LEENERIEBEICELARICHEL L,
COBERBEAXR—IVFTA MNENZATFS54H — (£FIUMAP-T3000) THEEL 7=,

EBAER
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Table 4 Effect of storage temperature on respiration rate
of lettuce ‘Shisuko’

temperature respiration rate(C0O, mg/kg/hr)

of storage storage period (days)
C) 0>’ 2 4 7
0 6.4 3.8 6.0
5 . 8.9 7.4 8.1
15 23.2 22.5 20.7 22.6
20 38.5 40.6 38.2 35.5

a) 0 day: measured after storage at 0,5, 15 and
20°C for 4 hours, respectively

Table 5 Respiration rate of several cultivars of lettuce

cultivar respiration rate*’ (CO, mg/kg/hr)
storage period (days)
0® 2 7

Kaiza 22. 8 24.3 18. 1

Shisuko 23.2 . .

Santosu 18.3 15. 4 12.7

a) storage temperature : 15°C
b) 0 day: measured after storage at 15°C for 4 hours
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water

the day of harvest
5C. 14 days later

15C. 14 days later
20C. 14 days later [_
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total sugar
o A B ;
QOun = NN Wur b ot

G

R e i 7 0
A B C D
Fig.1 Effect of storage-temperature on total sugar in
several parts of cabbages

A--- most outside part B--- second part from outside

C--- second part from center D--- central part

the day of harvest
5C. 14 days later

15°C. 14 days later
20°C, 14 days later

%)
93

92 | B
91 - :
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88
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BROAO

e )

BR A AN

&

A B C D Whole
Fig.2 Effect of storage-temperature on water(%) in
several parts of cabbages

A--- most outside part B--- second part from outside
C--—- second part from center D--— central part
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vitamin C

o O the day of harvest
8 (%) 5C. 14 days later
12 | 15°C. 14 days later
g'IO - & 20°C. 14 days IaEer §
a [ Tizi
_ 81l Tk ; N | 1
S 6 HE Es':z : ‘N | E
S
< N
QQ 4 ;3:2
S N
5 2 | AN
3 0 ! i : LEA |E ;
A B C D  Whole
Fig.3 Effect of storage-temperature on sucrose/total
sugar rate in several parts of cabbages
A-—- most outside part B--- second part from outside
C--- second part from center D--- central part
O the day of harvest
mg/1oog 5°C. 14 days later
800 15°C. 14 days later
] (N 20°C., 14 days later
500 - [ 1- 2
o - o e
b a5 | N
400 NN I
3 2:3: b é\ ":::
300 N | EON | EA
N LEON T EAN
200 N | N | EA
N | N | BN
100 N TIN |EN |
0 CLEAN LEDN | EDN | EPN
A B C D Whole

Fig.4 Effect of storage-temperature on vitamin C

several parts of cabbages (vitamin C ; deoxidation type)
A___

most outside part B--- second part from outside

C--- second part from center D--- central part
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Table 6

Respiration rates of several cultivars of cabbage at
harvest and during storage at 5 C

Cultivar Fresh Respiration rate (C0» mg/Kg/hr)
veight Non-cut 1/2cut
(g) storage period(days) storage period(days)
0* 4 7 0* 4 7
SE 1005 17.1 26.3 25.9
90-6605 1238 12.8 22.9 20.4
YRSAWA 3GO 1453 13.17 25.4 21.8
K0-250 1192 16. 4 27.1  22.8
RAIYO 795 23.8 ) . 41.6 34.4
YR517 869 20.3  20.5 15.4 36.2 30.6
* Respiration rates of ‘0 day’ : measured after storage

at 5°C for 4 hours

Table 7 Respiration rates of
at harvest and during storage at 15 C

several cultivars of cabbage

Cultivar Fresh Respiration rate (CO, mg/Kg/hr)
wveight Non-cut 1/2cut
(g) storage period(days) storage period(days)
0* 4 7 0* 4 7

SE 983 35.4 28.3 23.8 61.3 30.2
90-6605 1086 ) 25.4  19.7 66.2 24.3
YRSAWA 3GO 1357 31.8 25.8 22.1 64.5 26.6
K0-250 1366 36.1 27.1 23.4 62.8 25.8 22.5
RATYO 858 ) 33.5  24.1 86.7 38.5 22.8
YR517 906 42.9 30.1 22.8 69.3 34.7 21.2
* Respiration rates of ‘0 day” : measured after storage

at 15°C for 4 hours
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20C, 25 CIIS CoENEFNHLUE. 3BT, 0CIISCOMI/2ETH » 1=,
0CEHCTIHMEER., IHZ. SBRLLIZIFEHEOFRETH » 2H', 20C, 25CTid
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% =
AN YNOFBRERLV I AL EDEXELTOY 3 — R EORZBICHNIT Vs
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BlTaI ey, NEBROREZRIOLDICHRIGVEEILND,

Table 8 Effect of storage temperature on respiration rate and
C,Hs production of full ripe tomato ‘Momotaro’

temperature respiration CoHy
of storage rate(C0, mg/kg/hr) (u1/kg/hr)
C) storage period(days) storage period(days)
0* 1 3 6 0* i 3 6
0 22.8 21.3 24.1 18.2 16.9 10.4 13.8 5.7
5 42.5 34.5 38.0 23.8 24.1 22.2 20.0 8.0
20 85.7 82.8 66.9 64.6 45.1 34.9 49.1 11.8
25 130.9 121.8 106.1 90.3 89.3 71.5 73.8 18.3

x Respiration rates or C,Hs of ‘0 day’ : measured after
storage at 15°C for 4 hours
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temperature

—8— Full-riped tomato

—&— Over-riped tomato
—4&— Room temperature

O 1 2 3 4 6 8 10 12 18 24
hour

time after pre-cooling
Fig.5 Temperature of tomato after pre-cooling
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Table 9 Effect of precooling on fruit outward quality of tomato

precooling storage fresh- hard- gross wilt of color
temperature ness ness calyx L a b

non - 5.0 4.0 4.0 4.0 55.3 -1.7 20.1

0 day after F.A.cool. 1.5HT - 5.0 5.0 4.0 4.5 55.4 -0.919.5
precooling F.A.cool. 3.0H - 5.0 5.0 4.0 4.5 51.7 0.6 20.4
vac. cool. 20m% - 5.0 4.0 4.0 3.5 543 1.219.0

vac.cool. 40m - 5.0 4.0 4.0 3.5 54.4 1.519.0

non room temp. 4.0 2.0 4.0 3.0 40.6 22.2 14.9

non 5 C 4.5 4.0 40 4.0 49.5 9.716.9

2 days after F.A.cool. 1.5H room temp. 4.5 3.5 4.0 40 42.3 21.9 14.8
precooling F.A.cool. 1.5H 5 C 48 5.0 4.0 45 52.3 3.5171.1
F.A cool. 3.00 room temp. 4.5 3.5 4.0 4.0 43.3 17.7 14.4

F.A.cool. 3.00 5 °C 4.8 5.0 4.0 45 543 2.2 18.1

vac.cool. 20m room temp. 4.0 2.0 4.0 3.0 42.8 19.515.0

vac.cool. 40m room temp. 3.2 2.0 4.0 2.0 41.0 18.3 14.3

non room temp. 3.0 1.0 3.0 2.0 37.5 26.5 13.2

non 5 C 4.0 4.0 3.5 4.0 46.4 12.416.2

7 days after F.A.cool. 1.50 room temp. 3.0 1.0 3.0 2.5 37.2 25.3 12.9
precooling F.A.cool. 1.6H 5 C 4.5 4.0 3.5 40 48.9 8.8 18.17
F.A.cool. 3.0 room temp. 3.0 1.0 3.0 2.5 36.2 24.312.3

F.A. cool. 3.0 5 °C 45 4.0 35 40 49.9 4.8 18.0

vac.cool. 20m room temp. 2.0 1.0 2.0 1.0 36.8 27.6 13.0

vac.cool. 40m room temp. 2.0 1.0 2.0 1.0 34.3 27.312.0

1)F.A.cool. 1.5H and 3. 0H;forced-air precooling for 1.5 and 3.0 hours

2)vac. cool. 20m and 40m;vacuum cooling for 20 and 40 minutes

room temp. ;room temperature
fresh score; 5:Excellent~1:not edible

hardness score; b:very hard~1:very soft
gross score; 5:Excellent~2:bad

wilt of calyx;b:not wilt~1:wilt remarkably
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Table 10 Effect of precooling on fruit quality of tomato

precooling storage Brix sugar wvater total Brix/ Reducing
temperature FRU GLU Vitamin Acid sugar/

BX (%) (%) (%) C(mgh Acid
non = 5.8 2.151.92 93.81 17.7 10.0 7.0
0 day after F.A.cool. 1.5V - 5.8 2.07 1.90 94.03 19.4 9.8 6.7
precooling F.A.cool. 3.0H - 5.6 2.04 1.91 94.42 18.3 9.5 6.7
non room femp. 5.4 1.78 1.63 94.53 17.7 12.0 1.6
non 5 C 5.4 1.851.58 94.42 17.6 9.6 6.2
2 days after F.A.cool. 1.5H room temp. 5.5 1.90 1.63 94.22 15.0 12.2 7.8
precooling F.A.cool. I.5H 5 C 5.6 1.94 1.71 94.09 18.5 9.3 6.2
F.A. cool. 3.0H room temp. 5.6 2.01 1.71 94.28 17.8 11.9 7.9
F.A.cool. 3.0 5 C 5.6 2.031.85 94.02 19.1 9.7 6.7
non room temp. 5.5 1.83 0.83 94.26 16.7 14.5 9.3
non 5 C 5.4 1.64 0.91 94.45 14.1 11.3 7.2
7 days after F.A.cool. 1.5H room temp. 5.6 1.75 0.75 94.78 156.2 12.4 7.6
precooling F.A.cool. 1.5H 5 °C 5.5 1.77 1.03 94.24 20.7 10.8 7.0
F.A. cool. 3.0H room temp. 5.5 2.09 0.89 94.46 - 16.6 13.1 8.9
F.A.cool. 3.00H 5 C 5.5 1.81 1.21 94.21 20.2 10.2 7.2

1)F. A. cool. 1.5H and 3. 0H;forced-air precooling for 1.5 and 3.0 hours
room temp. ;room temperature

Table 11 Effect of precooling on taste of tomato

2 days after 4 days after
precooling storage precooling precooling
temperature taste taste
non room temp. ? 4.2% 3.3
non 5 C 4.8 4.8
F.A.cool. 3.0HY room temp. 4.5 3.7
F.A.cool. 3.0H 5 °C 5.0 5.0

1)F.A.cool. 3.0H;forced-air precooling for 3.0 hours

2)room temp. ;room temperature

3)relative comparison with a standard of * F.A.cool. 3.0H, 5 C’ ,
high score is excellent, number of panel: 1l
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F.A 3H; forced-air pre- cooling for 3 hours
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B3BEOTS Uy —CHBLEER AEAEIROERELEVEFREICSH > (RE
£), LT a2 )OBEQOMEICISDVWTRTI Y v —BFEMEEZEMRL.
HEDSHBERIVOEA*AETNIEEERMBEICEVEEBLIZENTELEEIOLN D,
FaVRBEEBETCHETAE., KBRICHBIELBR THEERBENEL 5190 222 A7,
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Table 12 Temperature of cucumber after precooling

temperature of cucumber (°C)
precooling time after precooling(hour)

0O 4 8 12 16 20 24

F.A.cool. 1.5H 10.0 17.8 21.8 25.1 26.0 27.2 27.2
F.A.cool. 3.0H 8.0 16.5 20.6 24.0 25.1 26.2 27.1

room temp. 30.2 27.5 27.3 28.5 28.3 27.4 271.5

F.A.cool. 1.5H and 3.0H;forced-air precooling for 1.5 and 3.0 hours
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Table 13 Effect of precooling on outward quality of cucumber

precooling storage fresh- hard- gross enlar- color
temper- ness ness gement L a b
ature %)

non - 5.0 4.0 5.0 0 27.2 -3.4 6.1
0 day after F.A.cool. 1.5HY - 5.0 4.0 5.0 0 27.8 -4.0 1.5
precooling F.A.cool. 3.0H - 5.0 4.0 5.0 0 28.0 -4.3 8.7
vac. cool. 20m® - 5.0 4.0 5.0 0 30.7 -4.0 6.9
vac. cool. 40m - 5.0 4.0 5.0 0 27.3 -3.9 7.1
non room temp. 4.0 3.0 4.0 0 27.9 -2.2 1.3
non 5 C 4.5 4.0 4.5 0 25.2 -2.9 8.6
2 days after F.A.cool. 1.5H room temp. 4.5 3.0 4.0 0 28.9 -2.2 6.4
precooling F.A.cool. 1.OH 5 °C 4.8 4.0 4.8 0 28.1 -4.7 9.3
F. A cool. 3.0H room temp. 4.5 3.0 4.3 0 29.0 -2.3 1.2
F.A. cool. 3.08 5 °C 4.8 4.0 4.8 0 30.7 5.1 1.8
vac. cool. 20m room temp. 4.0 3.0 4.5 0 29.1 -3.110.3
vac.cool. 40m room temp. 3.5 4.0 4.5 0 30.0 -3.4 9.3
non room temp. 3.0 3.0 3.0 8.7 27.5 -0.7 5.4
non 5 C 4.0 4.0 4.0 0 25.2 -1.4 6.6
7 days after F.A.cool. 1.5H room temp. 3.0 3.0 3.0 92.9 31.6 -3.4 8.7
precooling F.A cool. 1.6H 5 °C 4.5 4.0 4.5 0 26.9 -3.8 9.2
F.A. cool. 3.0H room temp. 3.0 3.0 3.0 857 31.6 -3.2 8.7
F.A cool. 3.0H 5 °C 4.5 4.0 4.5 0 24.4 -3.9 8.8
vac.cool. 20m room temp. 3.0 3.0 3.0 94.4 30.5 -2.9 8.7
vac.cool. 40m room temp. 3.0 4.0 3.0 78.6 27.5 -1.2 6.2

1)F. A. cool.

freshness score;

1.5H and 3.0H;forced-air precooling for
2)vac. cool. 20m and 40m;vacuum cooling for 20 and 40
room temp. ;room temperature

hardness score; 5:very hard~1:very soft
gross score; 5:Excellent~2:bad

5:Excellent~1:not edible
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Table 14 Effect of precooling on texture of cucumber

texture of cucumber(t.u.)

precooling storage 2 days after 4 days after
temperature precooling precooling
sarco-  peri- sarco-  peri-
carp carp carp carp
non room temp.? 0.68 1. 25 0. 41 1. 16
non 5 C 0.96 1.22
F.A.cool. 3.0HY room temp.? Q.87 ) ) 1.08
F.A.cool. 3.00 5 °C 1. 07 1.28 1.08 1.13

1)F. A cool. 3.0H;forced-air precooling for 3.0 hours
2)room temp. ;room temperature
measurement condition of texture(head of measurement:diameter

column type, 3V, thickness of sample:10mm)

Table 15 Effect of precooling on fruit quality of cucumber

3

mm

precooling storage Brix sugar reducing Acid gro- water total
temper- FRU GLU sugar cery Vitamin

ature BX (%) (%) » &%) G (%) C(mgk)
non - 4.2 1.18 1.04 2.22 0.10 4.31 95.69 18.6
0 day after F.A.cool. 1.5HY - 4.2 1.23 1.27 2.50 0.11 4.32 95.68 20.3
precooling F.A.cool. 3.0H - 4.31.271.09 2.36 0.10 4.31 95.69 18.9
non room temp. 4.2 1.22 1.04 2.26 0.11 4.46 95.54 19.5
non 5 C 4.3 1.22 1.27 2.49 0.12 4.55 -95.45 19.1
2 days after F.A.cool. 1.5H room temp. 4.3 1.05 1.15 2.20 0.10 4.51 95.49 16.1
precooling F.A.cool. 1.5H 5 °C 4.1 1.121.13 2.25 0.10 4.18 95.82 19.5
F.A. cool. 3.0H room temp. 4.0 1.20 1.03 2.23 0.11 4.15 95.85 17.2
F.A.cool. 3.0H 5 C 4.01.180.92 2.10 0.10 4.27 95.73 20.0
non room temp. 4.1 1.01 0.83 1.84 0.10 4.04 95.96 16.1
non 5 C 4.2 1.210.91 2.12 0.09 4.39 95.61 16.3
7 days after F.A.cool. 1.5H room temp. 3.8 0.87 0.75 1.62 0.10 3.79 96.21 10.2
precooling F.A.cool. 1.6H 5 C 4.2 1.35 1.03 2.38 0.10 4.27 95.73 17.5
F.A.cool. 3.0H room temp. 4.0 1.12 0.89 2.01 0.10 4.00 96.00 13.9
F.A.cool. 300 5 C 4.2 1.141.21 2.35 0.10 4.25 95.75 18.4

1)F. A cool. 1.5H and 3.0H;forced-air precooling for 1.5 and 3.0 hours

room temp. ;room temperature
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Table 16 Effect of precooling on texture and taste
of cucumber

2 days after 4 days after
precooling storage precooling precooling
temperature texture taste texture taste
non room temp.? 3.6% 3.9%® 2. 4 2.2
non 5 C 4.9 5.0 5.1 4.8
F.A.cool. 3.0H*’ room temp. 4.0 4.2 2.1 2.5
F.A.cool. 3.00H 5 C 5.0 5.0 5.0 5.0

1)F.A.cool. 3.0H;forced-air precooling for 3.0 hours

2)room temp. ;room temperature

3relative comparison with a standard of ‘ F.A.cool. 3.0H, 5 C’
high score is Excellent, number of panel: 11
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Table 17 Weight and shape of onion bulbs in several cultivars
cultivated in Awaji area

Cultivar ¥eight Shape index
g bulb hight/bulb diameter
Taabo 264(29)V 0.78(0.05)Y
Satuki 248(33) 0.82(0.05)
Momiji-3go 215(27) 0.81(0.04)
Awaji-1go 222(21) 0. 76(0. 04)
Shippoama-70  288(36) 0. 84(0. 06)

The sample number of each cultivar was 7
1) Standard deviation value
Measured at Jun. 10
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Fig.9 Rate of outbreakes of onion hollowing at shoulder

during storage
*; Experimental month and day
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Table 18 Saute materials quality of onion bulbs cultivated in Awaji

Cultivar Brix Reducing Sucrose Total Acid Grocery Nitrogen
sugar sugar
Bx % % % % % %
Taabo 8.1 4. 03 1.65 5. 68 4 8.39
Satuki 9.7 3.68 . 7.36 0.14 10.34
Momiji-3go 9.9 3. 77 3. 81 7.58 0.15 10.80
Awaji-lgo 8.6 4.3 6.25 9 17.91
Shippoama-70 6.8 4, 41 573 0.14 6.99

sauted at Aug.?2

Table 19 Saute materials quality of onion bulbs cultivated in Awaji
, Hokkaido and U.S. A.

Cultivar Brix Reducing Sucrose Total Acid Grocery Nitrogen
sugar sugar
Bx % % % % % %
Taabo 7.5 3. 57 1.54 5,19 0.12 6.91 0.13
Satuki 8.0 3.72 1.56 5,36 0.11 7.69 0.13
Momi ji-3go 7.6 3. 83 1. 48 5.39 0.12 17.19 0.11
Awaji-lgo 7.6 3. 26 1. 94 5.31 0.15 7.12 0.15
Shippoama-70 6.7 3.35 1. 46 4.88 0.12 6.39 0.11
Kintaro 10. 4 3. 89 3.26 7.15 0.20 9.70 0.20
Kitamomiji 9.0 3. 23 2. 64 5.87 0.17 8.70 0.15
U.S. A Onionx 9.0 3. 60 2.70 6.30 0.19 8.8l 0.11

Taabo, Satuki, Momiji-3go, Awaji-1go and Shippoama-70 were
cultivated in Awaji area

Kintaro and Kitamomiji were cultivated in Hokkaido area

% Name of cultivar cultivated in U.S.A. is not clear

sauted at Nov. 2
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Table 20 Taste of onion sautes

Cultivar Aug. 2%(1st time)
consistency sweetness?!’
Taabo suitable 4.2
Satuki suitable 3.9
Momiji-3go suitable 4.5
Awaji-lgo suitable 4.6
Shippoama-70 suitable 2.5

x Experimental date

1) sweetness; l:very bitter~5b:very sweet

Taabo, Satuki, Momiji-3go, Awaji-1go and Shippoama-70
vere cultivated in Awaji area

sauted at Aug.?2

Table 21 Taste of onion sautes

Cultivar Nov. 1*¥(2nd time) Feb. 8%(3rd time)
consis- fragrace!’ sweet- consis- fragrace sweet-
tency ness®  tency ness

Taabo suitable 3.5 3.9 suitable 3.6 3.6
Satuki . suitable 3.5 3.7 suitable 3.4 3.2
Momiji-3go suitable 3.6 4.0 suitable 3.6 3.6
Avaji-1go suitable 3.7 4.3 suitable 3.5 3.4
Shippoama-70 suitable 2.4 2.0 suitable 2.5 2.2
Kintaro hard 2.6 3.1 hard 3.0 2.5
Kitamomiji hard 2.4 2.1 hard 3.0 2.3
U.S.A. Onion¥¥ hard 2.6 2.8 hard 3.4 2.1

% Experimental date

1) fragrance; 1:bad fragrance~b5:very desirable fragrance

2) sweetness; l:very bitter~5:very sweet

Taabo, Satuki, Momiji-3go, Awaji-lgo and Shippoama-70 were onions
cultivated in Awaji area

Kintaro and Kitamomiji were cultivated in Hokkaido area

%% Name of cultivar cultivated in U.S.A. is not clear

sauted at Nov.1 and Feb. 8
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Table 22 The characteristics of films used

film 0, permeability*' size thickness material*?
ml/m?-day-atm mm um of film

L1 7, 000 438X306  16.4 LDPE

L2 5, 400 438X306  20.3 LDPE

L3 4,100 438X306 27.8 LDPE

L4 1, 900 438X306  38.4 LDPE

H 1 (microhole*3) 100, 000 431X279  40.6 OPP

H 2 (microhole) 28, 000 431X280  40.4 0pp

H 3 (microhole) 10, 000 433X278  40.5 0PP

H 4 (microhole) 4, 000 432X282  39.6 OPP

*1 measured at 15C

%2 LDPE : low density polyethylene , OPP : polypropylen
%3 microhole film treated with laser beams

Table 23 Effect of plastic films on keeping freshness of broccoli ‘Haitsu’
at 0 C and 5 C storage

0 °C storage 5 °C storage

film** fresh score*2color*3stench*4weight fresh score color stench weight

storage period (days) decrease storage period (days) decrease

4 7 14 7 7 per day 4 7 14 7 7 per day

(1072%) (10-2%)
L1 5.0 4.8 4.5 5 1 35 4.2 4.0 2.3 4 1 74
L2 50 4.8 4.2 5 1 29 4.0 4.0 1.3 5 1 91
L3 5.0 4.8 4.2 5 | 26 4.5 4.5 1.0 5 1 102
L4 5.0 4.8 4.5 5 1 24 5.0 5.0 2.0 5 1 61
H1 5.0 4.8 4.2 5 1 41 4.5 4.0 1.1 4 1 63
H2 5.0 4.8 4.0 5 1 24 5.0 4.5 1.2 5 | 76
HS3 5.0 4.8 3.5 b 1 23 5.0 4.0 1.7 5 1 84
H4 5.0 4.8 4.5 b 1 18 5.0 4.3 2.2 b 1 46
non-pack 3.0 2.5 1.0 b 1 162 2.0 1.0 1.0 3 1 326

%1 film; same as in Table 22

%2 fresh score; 5:Excellent ~1:not edible
%3 color score; 5:Green ~1:yellow
%4 stench score; 3:terrible, 2:small, 1:non
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Table 24 Effect of plastic films on keeping freshness of broccoli ‘Haitsu’
at 10 C and 20 °C storage

10 °C storage 20 C storage
film*! fresh score*2color*3stench*4weight fresh score color stench weight
storage period (days) decrease storage period (days) decrease

4 7 14 7 7 per day 4 7 14 7 7  per day

(1072%) (1072%)
L1 4.0 3.5 1.0 4 1 135 3.5 1.0 - 1.6 2 168
L2 3.5 3.0 1.0 4 2 80 3.8 1.0 - 2 2 220
L3 4.5 4.3 1.0 5 2 66 4.3 2.0 - 4 3 106
L4 4.0 40 1.0 5 3 53 4.0 2.5 - 4 3 82
H1 4.0 3.8 1.0 4 | 94 1.3 1.2 - 2 1 199
H2 4.0 3.8 1.0 4 1 47 2.5 1.0 - 2 2 126
H3 4.0 3.8 1.0 5 2 49 3.5 L0 - 4 3 80
H4 4.5 4.3 1.2 5 3 37 4.3 2.5 - 5 3 58
non-pack 2.7 1.0 -* 2 1 456 1.0 1.0 - 2 1 678

%] film; same as in Table 22
¥2~%4; same as in Table 23
%) -;sample rotted

Table 25 (0, and 0, concentration in film bags in which broccoli ‘Haitsu’
was packaged

5 °C storage 20 C storage
filmk C0» % 0, % C0, % 0, %
storage period (days)
1 4 7 1 4 7 1 4 7 1 4 7

L1 1.9 0.7 0.8 18.917.4 17.17 2.5 1.9 1.3 16.8 13.3 12.2
L2 3.3 2.8 1.6 16.4 15.5 13.8 6.4 7.3 5.2 10.3 7.5 7.8
L3 10.5 9.4 86 7.9 7.5 7.1 12.513.510.3 6.4 4.9 3.3
L4 13.3 13.512.8 5.6 4.4 2.3 18.3 18.8 15.7 2.5 2.3 1.4
H1 0.4 0.2 0.4 20.320.420.5 0.7 0.5 0.4 20.020.3 20.1
H2 1.3 0.9 1.0 18.7 17.5 18.2 3.0 3.8 1.6 16.5 12.4 14.3
H3 6.7 4.2 4.6 12.510.6 9.5 8.9 9.4 6.9 7.5 5.9 4.8
H4 10.4 15.3 17.9 5.7 2.8 1.9 15.117.2 15.3 4.5 1.1 1.5
non 0.0 0.0 0.0 20.5 20.8 20.7 0.0 0.0 0.0 20.3 20.7 20.7

* same as in Table 22
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Table 26 The characteristics of films used

film 0, permeability®’  size thickness material®
ml/m?-day-atm mm Lm of film
L1 7, 000 438X306 16.4 LDPE
L2 5, 400 438X306  20. 3 LDPE
L3 4,100 438X306  27.8 LDPE
L4 1, 900 438X306  38.4 LDPE
H 1 (microhole®’) 100, 000 431%X279  40.6 0pPp
H 2 (microhole) 28, 000 431X280  40.4 OpPP
H 3 (microhole) 10, 000 433X278  40.5 OPP
H 4 (microhole) 4, 000 432X282  39.6 PP
\% 10, 600 450X450  29.7 PVC

a) measured at 15C
b) LDPE : low density polyethylene , OPP > polypropylen , PVC: polyvinylchloride
c) microhole film treated with laser beams

Table 27 Effect of plastic films on keeping freshness of lettuce ‘Shisuko’
at 0 °C and 5 °C storage

0 C storage 5 C storage

film*> fresh score® brown®’ stench®’ weight fresh score brown stench weight

storage period (days) decrease storage period (days) decrease

4 7 14 7 T per day 4 7 14 7 T per day

(1072%) (102%)
L1 4.5 4.0 3.3 4.0 1 6.0 4.4 3.6 3.2 4.0 1 7.9
L2 4.7 4.3 3.4 4.5 1 5.5 4.7 4.2 3.2 45 1 6.9
L3 4.8 4.4 3.4 4.5 1 5.5 4.7 4.2 3.2 4.5 1 5.4
L4 4.8 4.5 4.0 4.5 |1 5.2 4.7 4.3 3.6 4.5 1 4.8
H1 4.6 3.9 3.1 40 1 7.2 4.5 3.8 3.0 40 1 10.1
H2 4.7 4.5 3.2 4.5 1 5.2 4.7 4.3 3.4 45 1 7.1
H3 4.7 4.5 3.6 48 1 4.8 4.7 4.3 3.4 45 1 5.3
H4 4.8 4.7 4.1 4.8 1 4.2 4.7 4.3 3.8 4.8 1 4.5
Ve’ 4.2 3.3 2.6 4.0 1 11.3 4.0 2.5 2.4 40 1 19. 17
non-pack 4.0 3.1 2.0 4.0 I 20.5 2.0 1.0 1.0 4.0 1 43.5

a) film; same as in Table 26

b) fresh score; 5:Excellent ~1:not edible

c) brown score of cutted plane; 5:white,4:a little brown, 3:red-brown,
2:red-brown ~black-brown, l:black-brown

d) stench score; 3:terrible, 2:small, |:non

e) handkerchief package(not sealed)
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Table 28 Effect of plastic films on keeping freshness of lettuce ‘Shisuko’
at 10 °C and 20 °C storage

10 °C storage 20 °C storage
film*> fresh score® brown®’stench®’ weight fresh score brown stench weight
storage period (days) decrease storage period (days) decrease
4 7T 14 7 7 per day 4 7 14 7 7 per day
(10-2%) (1072%)
L1 4.2 3.1 2.5 40 1 223 2.5 1.0 -¥ 3.0 1 31.5
L2 4.3 3.3 30 45 1 21.5 2.8 1.8 - 3.0 1 27. 4
L3 4.4 35 31 45 1 11.8 3.1 1.8 - 4.0 2 17. 4
L4 4.4 3.8 3.5 4.5 2 80 3.7 25 - 4.0 3 10.9
H1 4.0 3.0 2.0 40 1 253 1.3 1.2 - 2.5 1 33.8
H2 4.3 3.3 3.2 3.0 1 153 2.5 L.§ - 3.0 1 23. 6
H3 4.4 38 3.2 45 1 10,1 30 1.6 - 4.0 2 13.0
H4 4.5 4.0 3.7 45 2 9.2 3.8 1.8 - 4.0 3 10. 4
Ve’ 3.8 2.8 2.0 40 1 59.7 1.3 1.O - 2.5 1 78.5
non-pack 2.7 1.0 1.2 4.0 1 1145 1.0 1.0 - 2.0 1 153.0
a) film; same as in Table 26
b)~e); same as in Table 27
f) -;sample rotted
Table 29 C0, and 0, concentration in film bags in which lettuce
‘Shisuko’ was packaged
5 C storage 20 °C storage
film® CO, % 0, % CO, % 0, %
storage period (days)
1 4 7 1 4 7 1 4 7 l 4 7
L1 0.1 1.0 0.7 20.319.519.5 1.2 1.4 1.0 19.3 18.9 19.1
L2 0.5 1.4 1.2 20.119.219.0 1.4 1.8 1.6 18.9 16.8 15.3
L3 1.2 2.3 2.9 19.6 17.915.4 3.5 4.7 3.9 16.6 13.511.8
L4 2.5 4.7 7.0 18.413.8 8.3 6.6 7.2 9.3 14.1 7.5 4.9
H1 0.2 0.5 0.6 20.520.320.0 0.5 0.4 0.4 20.120.3 20.1
H2 0.3 1.2 1.1 19.919.218.9 1.2 1.8 1.8 16.5 15.1 13.6
H3 0.6 2.2 2.6 19.416.915.8 2.4 4.1 4.0 16.1 12.9 10.9
H4 2.1 5.3 7.5 18.2 14.4 8.6 7.3 9.2 11.4 13.5 7.8 5.2
A 0.0 0.1 0.1 20.520.720.6 0.1 0.3 0.2 20.6 20.5 20.3
non-pack 0.0 0.0 0.0 20.7 20.6 20.5 0.0 0.0 0.0 20.5 20.8 20.7

a): same as in Table 26
b): handkerchief package(not sealed)
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Table 30 Fresh score of non-packed cabbage during storage at 5 °C

Cultivar Fresh Fresh score %
weight Non-cut 1/2cut
() storage period(days) storage period(days)
2 4 T 14 2 4 7 14

SE 965 4.8 4.5 4.2 3.5 4.5 3.5 2.5 1.5
90-6605 1128 4.8 4.5 4.3 3.5 4.5 3.2 2.4 1.7
YRSAWA 3G0 1372 4.8 4.5 4.3 3.6 4.5 3.4 2.5 1.6
K0-250 1249 4.8 4.5 4.3 3.6 4.5 8.5 2.3 1.5
RAIYO 895 4.8 4.2 3.5 2.8 4.5 2.2 1.5 1.0
YR517 826 4.8 4.3 4.0 3.2 4.5 3.0 2.0 1.0

% Fresh score: from 5:excellent to l:not edible

Table 31 Fresh score of cabbage packed with PE film during storage

at 5 C
Cultivar Fresh Fresh score %
weight Non-cut 1/2cut
() storage period(days) storage period(days)
2 4 7T 14 2 4 7 14
SE 1020 5.0 4.8 4.5 4.0 4.8 4.5 4.2 3.3
90-6605 1163 5.0 4.8 4.5 4.0 4.8 4.5 4.1 3.1
YRSAWA 3GO 1294 5.0 4.8 4.5 4.0 4.8 4.5 4.2 2.8
K0-250 1411 5.0 4.8 4.5 4.0 4.8 4.5 4.0 3.0
RATYO 875 5.0 4.8 4.5 4.0 4.8 4.3 3.5 2.5
YR517 950 5.0 4.8 4.5 4.0 4.8 4.5 3.7 2.7

¥ Fresh score: from b:excellent to 1:not edible
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Table 32 Effect of plastic films on keeping freshness of full ripe tomato
‘Momotaro’ at 5 °C and 20 °C storage

5 ‘C storage 20°C  storage

film*>  fresh score® change per day fresh score® change per day

storage period weight color T  storage period weight color T
(days) decre- blos. hor. (days) decre- blos. hor
7 15 21 ase end sec. 3 7 16 ase end sec.

(1072%) (1072%)

L1 4.0 30 2.0 7.1 1.0 1.5 3.8 2.5 1.0 24.9 3.4 3.5
L2 4.5 3.0 2.2 58 1.3 1.3 40 2.5 1.0 17.8 2.5 3.2
L3 4.5 3.6 2.7 4.6 1.1 1.4 42 2.7 1.0 15.3 3.0 2.7
L4 4.5 3.5 2.5 4.6 1.4 1.4 42 2.3 1.0 84 36 3.0
H1 4.5 3.0 2.0 7.6 1.1 1.3 3.5 2.5 1.0 23.9 2.7 2.1
H2 4.0 3.0 2.5 4.8 1.5 1.1 3.8 2.7 1.0 9.5 31 2.9
H3 4.5 3.5 2.5 3.4 1.2 1.5 42 2.7 1.0 6.7 3.0 3.8
H4 4.5 3.7 2.7 2.1 1.0 1.2 45 2.3 1.0 3.6 2.3 2.1
non-pack 3.5 2.5 1.0 21.0 1.3 1.3 30 2.0 1.0106.6 2.6 2.6

a) film; same as in Table 26

b) fresh score; 5:Excellent ~1:not edible

c) change in color T; SQRT {(L-Li)2+(az-a1)2+(by-by)?}
Ly, a4, by before change , L, a5, bs; after change

blos. end;blossom end,

hor. sec. ;horizontal section
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Table 33 Effects of package method and change of storage
temperature on quality in spinach ‘Active’

No. package keeping time fresh score*® relative weight(%) note
film*'sealig at room storage period(days)
method*? temperature*? 3 7 3 7

@ C-0PP open non 4.2 2.5 97.8 95.1 tip drying

@ C-0PP open 8 hr.(lst day)** 2.5 2.0 94.1 89.1 remarkable tip drying
® C-0PP open 8 hr.(2nd day) 2.5 1.5 92.5 86.7 remarkable tip drying
@ C-0PP S-W non 4.4 3.8 99.2 97.1

® C-0pPP S-¥ 8 hr. (I1st day) 3.5 2.8 98.7 97.4

® C-0PP S-W 8 hr. (2nd day) 3.5 3.2 98.6 97.8

@ C-0PP sealed non 4.5 3.9 99.0 98.9

® C-OPP sealed 8 hr. (Ist day) 4.3 3.7 99.3 98.6

@ C-0PP sealed 8 hr. (2nd day) 4.0 2.5 99.0 98.6 slight root rot

@ M-0PP sealed non 4.5 4.0 99.1 98.9

@ M-OPP sealed 8 hr. (1st day) 4.4 3.6 99.7 98.9

@ M-0PP sealed 8 hr. (2nd day) 4.3 3.6 99.1 98.9

@ non — non 1.8 1.0 83.7 61.2 remarkable drying
*] film: C-OPP---custom polypropylene(no-hole-0PP) film (thickness:25um)

M-OPP---microhole-OPP film (thickness:25um)treated with laser beams
%2 sealing method:open---open at the upper part of pack, -
S-W---small windows type
*3 spinach were kept at room temperature for 8 hours after pre-cooling
x4 day after harvest that spinach were kept at room temperature
%5 fresh score: 5: Excellent ~ 1: not edible

Table 34 Effects of package method and change of storage temperature
on concentration of 0, and CO, in film packed spinach ‘Active’

No. package keeping time storage period(days)
film*'sealig at room 3 7
method*? temperature*3 0,(%) C05(%) 0,(%) CO,(%)

@ C-0PP open non 20. 4 0.0 20. 1 0.0
® C-0PP open 8 hr. (Ist day)** 19.7 0.0 19.8 0.
@ C-OPP open 8 hr.(2nd day) 20.1 0.0 20.0 0.0
@ C-0PP S-W non 17.1 2.7 16.5 2.8
® C-0PP S-W 8 hr. (Ist day) 17.9 2.1 19. 4 0.8
® C-0PP S-W 8 hr. (2nd day) 17.6 2.3 18.0 1.3
@ C-0PP sealed non 11.0 7.4 11.4 5.8
C-OPP sealed 8 hr. (1st day) 9.8 8.3 11.4 5.8
©@ C-0PP sealed 8 hr. (2nd day) 10.0 5.9 8.3 7.3
@ M-0PP sealed non 18.7 1.0 19.7 0.3
@ M-OPP sealed 8 hr. (Ist day) 18.4 1.8 19.5 0.2
@ M-0PP sealed 8 hr. (2nd day) 18.5 1.6 19.3 0.5
® non — non 20. 4 0.0 20.3 0.0

¥]~%4 same as in Table 33
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Table 35 Effect of storage temperature on respiration
rate in spinach ‘Active’

storage respiration rate
temperature storage period(days)
0* 3 7
0°C 20.4 22.6 15.1
5C 56. 3 62.7 38.4
15°C 172. 8 161. 1 115.4
20°C 264.7 230. 4 163.7

% Respiration rates (mg/kg/hr) of ‘0 day’ : measured
after 4 hours storage at 0°C,5C, 15C or 20C

-------- cardboard box

— plying case

temperature

] t +
pre-cooling hipment delivery center  store purchase

0 i i R ]

12 15 18 21 24 3 6 9 12 time
7/1 7/2 month/day

Fig.16 Influences of shipment caseon the fluctuation

of the temperature of spinach through transporting
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Table 36 Effect of shipment case on quality of spinach during

transportation
case for fresh*'relative Brix water VitaminC color value
shipment score weight(%) (%) (%) {(mg/100g) L a b
card board box 4.3 99.9 h.1 94.0 27.9 35.4 -9.7 12.6
plying case 3.4 98. 6 5.3 93.5 26.5 33.7 -9.1 13.2
0°Cstorage(control)*24.9  100.0 4.9 94.0 32.8 33.5 -9.0 10.6

%] fresh score:same as in Table 33
%2 0°C storage for 2 days without transportation
film:custom OPP film , sealing method:small windows type

30
ol improvement(2 sheets)
(D)
s custom(1 sheet)
- : .
) = insulation
S50
()
Q.
EE’IS
D
-
10
5 I L
pre- - déﬁvery ) '
_shipment store purchase
O(ioodm!gilllll({erl‘telrlltilllJIllplll
12 15 18 21 24 3 6 9 12 time
8/6 8/7 month/day

Fig.17 Influences of packing on the fluctuation of
the temperature of spinach through transporting
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Table 37 Effect of supplementary packing for shipment on quality of spinach during

transportation
supplemen-  package fresh*4 relative Brix water VitaminC color value
tary film*2 sealing*® score weight(%) (%) (% (mg/100g) L a D

packing*! method

improvement C-OPP S-¥ 4.5 99.6 5.6 92.4 27.6 32.2 -8.8 10.8
improvement M-0PP sealed 4.6 99.9 5.7 92.3 29.5 31.3 -7.5 10.5
custom C-0PP S-¥ 4,72 99.5 5.3 92.4 28.6 34.0 -8.1 11.7
custon M-0PP sealed 4.3 100.0 5.2 93.2 21.1 32.6 -7.7 11.3
insulation C-OPP S-¥ 4.6 99.5 5.6 91.5 29.6 34.5 -8.0 11.1
insulation M-0PP sealed 4.6 99.9 5.5 92.6 31.2 33.8 -7.9 11.0
(control)  C-0PP S-W 4.9 100.0 5.5 92.7 39.2 34.9 -8.2 11.8

%] custom:plying case and a sheet of newspaper, improvement:plying case
and 2 sheets of newspaper, insulation:covering with styroform sheet,
control--- 0°C storage for 2 days without transportation

x2~%4 same as in Table 33
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CREKE,P->7, ABEHEEI2HETIEDIDE V2>, 7THHZTIZ300gX
BELBXDLPREBEBAF IO -NVEDODADODXICHEXRTHLNCHEENE T Tz (Table
38),

Ly A BRIZ300sX CEMLBIZERT2ME THTIC, 8BEZTICTREER
Do, HNBHEI2HETE AN, 2HETHAUEIRTLORERAFO
- VERPHFALAXTHNH, SHETIRI00gX O AR MR T (Table 39),

Ty a2l) - BR300 TEABICHXT2{REMETEC., 6BMEBETICE
BEERM,Mo 7, NBHEEII2HETENALN, VY ALRABT2 A% THEMELF
ThORBRREBAFU - IVEZHERLAEXTHD., bHEZETIZ#K150.300eXKIZB VT
DO AFEMEI R T (Table 40),

I #®KB2 BAXMNRBCEZHy FEXOEEBEEB

By MY A BRIEEADHRKI Vg KR TIXH|MARICELNT2FERHEZETH 9 C,
R E T2 CREBSLS,. BAVe X TIIEMMABICH X T24REE THLIEC,
EMEBETOLUUCRHRERLS Mol NIHETROHOLHDIRIZSAOVEELD
LEWAH, ISHMUBRO SBRE > L, CHEDABEHETEIRKEBECISEND
FhabLNlahoF, BHETRBRXKECHAL TEHEEFMmMIAE» >, KOFRE
TRINTIDLBAYDOFPFEMIEIRS Z->TED, BAD00gXTEHSHEKETD
BHEREEZHE O I LA T X% (Table 41),

By bFeRY I BBEIBADI0EX CIIEMBICHENT24B M % TH 5°C .36
B ET2CEEMBILS, ANV X CIRELBICENT24EME THL9IC,36
R T8CREBS Mo NIHETRVHOBSADRILAODRELIDDEL
25, 12BRHUBEORBRECES Lok, ABEEII2HAICB O TRKkED 1608
DOXI3300g, 600 e XICHXRTHEFL TN, FOEINE N>, BRHET
B KEICHAL THEEFEAIAS., 600gX2AHRLEN TV, BKXOEBEDO KK
TR, NIFEOBESEIRACEEMNZOVL DXy XVYEMUWNEELLEDLOOD
BENELTED, RAXEZAOVRILAFEODLOLAZOABHEE TCH-> 2, U
FIVCOBAVRRERAMI-VERKEFMAEDELZLEXIVAHHREIBD S NI
(Table 42),

Ho P HA: BBREEBADIVeX THXENBIZHENT24EM % TH S5 T, 368
METI CREERILS, BADNIgs X TIHELE ITH RN TUBMBZ THI2T, 368
MEBETICREEBS o7 NITRHEEINIIY A, FeXVERK, WHORRITHE
ADFELIDLEODY, REMUBORBRIFECEN >, ZHETIIR KX &
EXFRLIZNTEBY), BKOBREIDZERINIVDLOD, SHETE®HRKEICHKMAL T
BEFMIAZ <. 60eRARLER TV, BRAKOHEOHRETIE. NIHEDS
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ST KICEESBNTVEIIRC VI ZAEZMAELTZLODONABEHRENENLTED.,
BAEZAOVDRCLEFEODDLDODELERAFZONBHETH >, BB, LY AEF v X
VICEHEXTEHERTHAETED > 7 (Table 38),
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K1 (329 NWKk%EE) 2BRVhAE—BoOMNMEL+EDEILLTED, B8,
HEDBENTHRKOEZRMO TR, LVELAYDROAZVEIFRI T -RF
VT UROBRAKEEELCHATLAILELEZLNS,
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Table 38 Effect of crushed ice on keeping freshness of full ripe tomato

crushed styrof- Temperature of tomato (°C) freshness
ice orm box Time after treatment (hours) 2 days 7 days
g/case 2 6 12 18 24 30 36 42 48 later later
0 non 17.6 23.0 23.9 22.6 23.1 23.8 24.0 24.1 24.2 4.0 2.3
0 use 13.5 19.5 21.8 22.5 22.7 23.0 23.0 23.1 23.2 4.5 3.1
150 non 10.3 12.3 14.2 18.8 21.1 22.0 22.4 22.6 22.6 4.8 3.5
300 __use 7.6 9.0 10.912.015.519.921.421.8 22.0 4.8 4.0
room temperature 24.4 24.3 23.5 23.5 23.6 24.1 24.0 24.2 24.1
freshness score; 5:Excellent ~1:not edible
temperature of tomato soon after pre-cooling: §~10C
sample weight:800~850g/case
Table 39 Effect of crushed ice on keeping freshness of lettuce
crushed styrof- Temperature of lettuce (°C) freshness
ice orm box Time after treatment (hours) 2 days b days
g/case 2 6 12 18 24 30 36 42 48 later later
0 non 17.4 21.0 21.0 21.5 22.1 22.0 22.4 22.0 22.4 2.1 1.0
0 use 17.2 21.7 22.6 23.0 23.7 23.9 24.2 24.1 24.3 3.5 2.0
150 non 12.7 13.5 13.8 15.6 19.6 21.6 23.2 23.5 24.0 4.1 2.8
300 use 11.0 12.0 12.5 13.3 15.4 19.2 22.0 22.7 23.3 4.5 3.5

freshness score; 5:Excellent ~1:not edible
temperature of lettuce soon after pre-cooling: 10~12°C
sample weight:500~600g/case
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Table 40 Effect of crushed ice on keeping freshness of broccoli

crushed styrof- Temperature of broccoli (°C) freshness
ice orm box Time after treatment (hours) 2 days 5 days
g/case 2 6 12 18 24 30 36 42 48 later later
0 non 18.4 19.9 19.7 19.6 19.8 19.4 19.7 19.3 20.2 2.5 1.5
0 use 17.4 21.5 22.3 21.8 22.0 22.9 22.0 21.5 21.4 3.6 2.3
150 non 9.7 10.5 11.7 16.4 19.3 21.3 21.6 21.5 21.4 4.5 3.0
300 use 6.5 6.2 7.3 8.914.819.320.721.121.0 4.8 3.3
room temperature 21.5 21.3 20.9 20.6 21.5 20.6 20.5 20.5 20.6
freshness score; 5:Excellent ~1:not edible
temperature of broccoli soon after pre-cooling: 8~10C
sample weight:550~600g/case
Table 41 Effect of crushed ice on keeping freshness of chinese cabbage
cutted(1/2 cut)
C. C. sty. Temperature of chinese cabbage (°C) freshness change on
ice” ice box?® Time after treatment (hour) 2 days 5 days weight
g/ style 2 6 12 18 24 30 36 48 later later per day
case (1072%)
0 - use 19.4 18.9 19.2 19.3 19.5 19.7 20.3 20.5 4.0 2.5 42. 8
150 seal® use 12.112.7 13.6 18.5 20.1 20.3 19.9 20.7 4.8 3.0 13.8
300 seal use 7.2 6.8 7.1 7.6 8.6 11.5 14.6 18.1 4.8 3.5 10.6
300 unseal®’use 5.3 4.9 6.1 8.8 11.6 14.0 18.6 19.1 4.8 3.2 -42. 3
600 seal use 5.2 4.3 3.9 4.2 47 53 6.9 12.6 4.8 4.0 8.3
600 unseal wuse 3.0 2.3 4.2 56 7.811.914.6 16.0 4.8 3.8 -39.1
0 - non 19.8 20.6 20.2 21.0 20.8 21.1 21.5 21.3 2.0 1.5 427.6

1) C. ice:crushed ice, 2) sty. box:styrofoam box,

3) sealed with polyethylene film(thickness 0.03mm), 4)unseal:unsealed
freshness score; 5:Excellent ~1:not edible

temperature of chinese cabbage soon after pre-cooling: 8§~10°C

sample weight:600~650g/case ,room temperature:20x1 °C
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Table 42 Effect of crushed ice on keeping freshness of cabbage cutted(1/2 cut)

C. C. sty. Temperature of cabbage (°C) freshness ascorbic acid
ice” ice box® Time after treatment (hour) 2 days 5 days of 5 days
g/ style 2 6 12 18 24 30 36 48 later later later
case ng/100g d. w.
0 - use 19.4 21.2 21.4 22.0 22.8 23.2 23.1 23.6 4.5 2.0 453(90.2)>
150 seal® use 15.8 14.9 15.3 18.8 21.1 22.2 22.8 23.4 4.6 2.8 473(94.2)
300 seal use 14.2 12.2 11.6 14.4 18.3 20.3 21.6 23.2 4.8 3.2 454(90.4)
300 unseal®use 7.1 3.3 2.9 2.7 3.5 8.8 157 21.5 4.8 4.0 478(95.2)
600 seal use 3.0 2.3 4.2 5.6 12.8 17.9 20.6 23.0 4.8 3.8 462(92.0)
600 unseal use 9.8 8.0 7.2 6.4 8.2 11.414.9 21.2 4.8 4.0  485(96.6)
0 - non 21.0 23.2 23.9 22.6 23.1 23.8 24.0 24.2 2.5 1.5 432(86.1)
1) C. ice:crushed ice, 2) sty. box:styrofoam box,
3) sealed with polyethylene film(thickness 0.03mm), 4)unseal:unsealed
5) ( ):relative value as against ascorbic acid before treatment
freshness score; bH:Excellent ~1:not edible
temperature of cabbage soon after pre-cooling: 8~10°C
sample weight:550~600g/case ,room temperature:23x1 °C
Table 43 Effect of crushed ice on keeping freshness of lettuce
cutted (1/2 cut)
C. C. sty. Temperature of lettuce (°C) freshness change on
icel” ice box? Time after treatment (hour) 2 days 5 days weight
g/ style 2 6 12 18 24 30 36 48 later later per day
case (1072%)
0 - use 17.8 22.5 21.7 21.5 21.6 22.0 20.9 20.0 3.2 2.3 38.5
150 seal® use 12.5 14.2 15.6 19.0 20.6 21.5 20.8 20.2 4.3 3.1 11.3
300 seal . use 6.9 6.6 6.1 10.516.2 19.0 19.8 20.0 4.3 3.3 8.8
300 unseal®use 7.6 6.8 6.8 7.5 87 11.6 16.019.2 4.5 3.7 -47.4
600 seal use 1.4 1.0 1.1 2.412.117.2 18.8 19.3 4.5 3.4 7.2
600 unseal wuse 9.1 7.2 7.0 7.0 9.112.2 13.5 18.8 4.5 3.7 -45.2
0 - non 20.2 21.2 21.9 21.6 21.1 21.8 20.6 21.0 2.0 1.0 583.6

1) C. ice:crushed ice, 2) sty. box:styrofoam box,

3) sealed with polyethylene film(thickness 0.03mm), 4)unseal:unsealed
freshness score; 5:Excellent ~1:not edible

temperature of lettuce cabbage soon after pre-cooling: 8§~10°C

sample weight:450~5b0g/case ,room temperature:21+1 °C
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., BEEREEIN, 0% Y PTREEHERTHrPZDERPAZTR T DXL Z HIH
T&2LEZOLND, LLadrb, FEEEOXLLEORETEZINSDOEILE
MElT2HREI NS o LT, ERLHYSIIZEI00XDTEHAL Y b TIHE
MRECLXOIBERFIEBETHLEEXIOLN D,

Table 44 Effect of C,H4 absorbent on ripening of tomato ‘Momotaro’
at 5 °C and 20 C storage

color- active temperature after storage during 5 days

ing carbon of storage fruit change on color% Brix Brix/ total

% g wveight L a acid vitamin

% ratio OCkx %
10 non 5 C 99.8 -0.2 -1.5 4.7 9.4 99
10 non 15 °C 98.7 -12.1 33.2 4.7 11.8 75
10 50 15 C 99.2 -3.2 7.2 4.9 10.8 81
10 100 15 C 99.4 -0.8 3.1 4.8 10.3 87
40 non 5°C 99.9 2.6 -3.3 4.9 10.6 97
40 non 15 °C 98.6 -10.3 23.2 4.9 12.3 64
40 50 15 C 98.9 -2.1 6.3 5.1 12.0 76
40 100 15 C 99.6 1.0 4.5 5.2 11.2 81
60 non 5 C 99.9 0.8 -2.5 5.0 1.2 95
60 non 15 C 98.5 -10.5 23.0 4.8 12.8 74
60 50 15 C 98.9 -8.2 14.6 4.8 12.2 63
60 100 15 C 99.3 -1.5 12.5 5.3 12.6 74
full-ripe non 5 C 99.9 -0.5 -1.3 5.0 10.8 93
full-ripe non 15 °C 98.2 -8.2 12.5 4.8 12.3 70
full-ripe 50 15 °C 98.9 -9.0 13. 1 4.8 11.8 71
full-ripe 100 15 °C 98.7 -8.0 12.3 4.8 12.3 76

* change on color; L{(brightness):L,-L, ,a(red value):as-a,
Li,a4; before storage , L,,a,; after storage
x% relative value as against total Vitamin C at harvest
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Fig.18 The state of vibration test

Influences of frequencies at an Influences of acceleration degrees
acceleration degree of 0.5G and 1.0G at a frequency of 10 hertz
0.5G 1.0G 10Hz
Hz _ G
— 5 vibrate alittle 0.45] vibrate
— 7 spin —
: 479, spin violently —
vibrate a little— 170 L
— 12 spin slowly 0.9 spring
—14 1.0 spring violently
— 1.2~ jump up violently

stop to vibratd— 20 vibrate only |

— 25 vibrate alittle 1 5i— jump up like volleyball

Fig.19 State of vibration of tomatoes which are influenced by
acceleration degrees and frequencies through transporting
simulation(vertical shaking)

- 89



Iafluences of frequencies at an Influences of acceleration degrees
acceleration degree of 0.5G and 1.0G at a frequency of 5 hertz

0.5G 1.0G SHz
Hz |— 4 viprate a little G

— 5 vibrate violently |
— 8 rub together little
~10 0.7} vibrate

vibrate |— _ _ 0.8 vibrate violently
—12 weak vibration g gl jump up like volleyball

spin little) — 14 1.0~

1.2—fruits are crushed

e

stop to vibrate E 20

1.5

Fig.20 State of vibration of tomatoes which are influenced by
acceleration degrees and frequencies through transporting
simulation{horizontal shaking )

— 25 weak vibration

™
«vow

llllIIIIll'lll!'l'll!lT1TI

N

748 ZMomotaro
B8 B8 Thikanarigyokko

damage Iindex
U

—h

o
o

0 . . ,
control Ver. Ver. Ver. Hor. Hor. Hor.

N . Ind. She. Ind.
Fig.21 Effects %? sheﬁg?\g odehys'\ilgarnll dama%e oPcalyx

of tomato through transporting simulation
The condiuon of test ; acceleration degree--- 0.7 5G,frequencies---from 5

to 5UHz, rotation time---5 minuites, shaking time---20 minutes
Ver.; Vertical shaking Hor.;Horizontal shaking
She.;Sheet of styrene  Ind.; packed individually
Non; Cardboard box only
Physical damage index; 0-- undamaged~ 3--remarkable
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[ AMomotaro
E® Thikanarigyokko

damage index
c <o ©o
A o o =

&
N

control Ver. Ver. Ver. Hor. Hor. Hor.

N 2 . She. Ind.
Fig.22 Effectso of sﬁgﬁnglgg ph)'/\‘s?gal dam%ge 8

horizontal section of tomato through transporting

simulation
The condition of test and so on same as in Fig.21

0

0.9
>
§07
gV
= 0.6
'g 0.5
204
3 0.3

0.2

0.1

0

Momotaro
@ Thikanarigyokko

control Ver. Ver. Ver. Hor. Hor. Hor.

Non She. Ind. Non  She. Ind.
Fig.23 Effects of shaking on softening of tomato

through transporting simulation
The condition of test ; acceleration degree--- 0.7 5G,frequencies---from
5 to 50Hz, rotation time---5 minuites, shaking time---20 minutes

Ver.; Vertical shaking Hor.;Horizontal shaking

She.;Sheet of styrene Ind.; packed individually

Non; Cardboard box only

Index of fruit softening; O-- hard~2--very soft
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251 '
C AMomotaro
. 2F B8 Thikanarigyokko
G_) -
2 C
E1sE
=t
T F
0.5
nz

O | - e < B o
control vVer. Ver. Ver. Hor. Hor. Hor.

_ Non She. Ind. Non  She. Ind.
Fig.24 Effects of shaking on wilt of calyx of tomato

through transporting simulation

The condition of test ; acceleration degree--- 0.7 5G,frequencies---from 5
to 50Hz, rotation time---5 minuites, shaking time---20 minutes

Ver.; Vertical shaking Hor.;Horizontal shaking

She.;Sheet of styrene  Ind.; packed individually
Non; Cardboard box only
Index of wilt; 0-- unwilt~ 3--wilt remarkably

Table 45 Effect of shaking on quality of cherry tomato through
transporting simulation

direction Styrene packing Physical Mold Fruit wilt of calyx
of shaking form net damage cracking wilt wilt wilt
of side little pretty
% % % % % %
no-shaking use use 0.0 0.6 0.0 94. 2 5.8 0.0
vertical non non 1.2 1.0 2.0 2.6 40.2 57.2
vertical non use 0.0 2.5 2.6 88.3 16.7 0.0
vertical use non 0.0 0.0 1.5 5.4 67.3 27.3
vertical use use 1.0 0.9 1.9 88.2 11.8 0.0
horizontal non non 1.2 0.0 3.0 4.8 49.7 45.5
horizontal non use 0.0 1.7 2.4 65.5 34.5 0.0
horizontal use non 1.6 0.6 1.8 13.2 53.6 33.2
horizontal use use 1.8 1.8 1.6 63.2 36.8 0.0
variety: ‘Minicarol’ , sample number:120~160/treatment

The shaking test by transporting simulation was done soon after harvest.
The condition of test:acceleration degree---0. 75G, frequencies-—-from 5
to 50Hz , rotation time---5 minutes, shaking time---20 minutes
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Fig.25 The state of vibration test

Influences of frequencies at an  |nfluences of acceleration degrees

acceleration degree of 1.0G at a frequency of 10 hertz
1.0G 10Hz
Hz G
| 5 berries vibrate a little L
—  berries vibrate — (0.2 berries vibrate a little

— - bunch vibrates small -

— —0.4 berries vibrate
L 9 bunch vibrates small and quickly |

— 10 whole bunch vibrates large ~ |=0.6 berries vibrate violently
— and violently

L 1 30nly berries vibrate
- —1.0 whole bunch VIbratg

:O 8 whole bunch vibrates

viole %tly

B 170nly berries vibrate a little 1.2 whole bunch springs up

* "—1 4 berry-drop occurs

— 20 ’“] -6 whole bunch rubs violently
- _1 8 against one another

Fig.26 State of vibration of grapes ‘Pione’ which are influenced by
acceleration degrees and frequencies through transporting simulation
( vertical shaking )
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Influences of frequencies at an Influences of acceleration degrees

acceleration degree of 1.0G at a frequency of 7 hertz
1.0G 7Hz
Hz G

— 5 berries vibrate a little —

—  berries vibrate — 0.2

— 7 whole bunch vibrates large — ) ) ,

— and violently —0.4berries vibrate a little

berries vibrate

— 9 bunch vibrates small and quickly
— whole bunch vibrates

0.6
— 11 bunch vibrates small —
— —0.8whole bunch vibrates violently

— 14 only berries vibrate a little [1 .0 whole bunch rubs "
against one another
1.2 berry-drop occurs

1.4 whole bunch rubs violently h
N 20 ___1 6 against one another

_ 1.8
—

— 170nly berries vibrate a little

[ 11

Fig.27 State of vibration of grapes ‘Pione’ which are influenced by
acceleration degrees and frequencies through transporting simulation
{horizontal shaking )

Table 46 Berry-drop of grapes ‘ Pione ’ through transporting

simulation.
date of direction of berry-drop just berry-drop for
harvest shaking after shaking 2 days after shaking
(per bunch) (per bunch)

Aug. 24 vertical 0.0 0.5

Aug. 24 horizontal 0.0 1.1

Sep. 3 vertical 0.3 1.3

Sep. 3 horizontal 0.5 1.8

Sep. 16 vertical 0.3 1.0

Sep. 16 horizontal 1.6 2.8

%:The number of berry-drop per bunch

The tolerance test by transporting simulation was done soon after
harvest without shock-absorber.

The condition of test:acceleration degree---0.75G, frequencies ---
from 5 to 50Hz, rotation time---5 minutes, shaking time---20 minutes
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Table 47 Tolerance to be pulled off and quality of grapes ‘ Pione ’

date of stage of strength color value Brix Acid Brix”
harvest maturity needed to be L a b €3] Acid
pulled off(g)

Aug. 24 immature 599. 6 22.4 5.6 0.5 0.57 26. 8
Sep. 3 table ripe 471.9 19.8 4.6 -0.1 .50 33.6
Sep. 16 overripe 445. 4 18.6 4.0 -0.1 17 0.41 42. 2

Table 48 Berry-drop of grapes ‘ Pione ’ which were treated with
KT-30, through transporting simulation

date of KT-30 stage of shock shaking berry-drop just berry-drop after
harvest treat- maturity absorber test after shaking 2 days of shaking

ment (per bunch) (per bunch)
Aug. 24 non immature non done 0.0 % 0.5
Aug.24 non immature treated done 0.0 0.2
Sep. 3 non table ripe non done 0.5 1.8
Sep. 3 non table ripe treated done 0.2 0.5
Sep. 3 bppm immature~ripe non done 0.0 0.8
Sep. 3  9ppm immature~ripe treated done 0.0 0.5
Sep. 3 20ppm immature~ripe non done 0.0 0.5
Sep. 3 20ppm immature~ripe treated done 0.0 0.2
Sep. 16 non overripe non done 1.6 2.6
Sep. 16 non overripe treated done 0.6 0.8
Sep. 16  5Sppm  table ripe non done 0.0 1.2
Sep.16 Sppm table ripe treated done 0.0 0.5
Sep. 16 20ppm immature~ripe non done 0.0 0.3
Sep. 16 20ppm immature~ripe treated done 0.0 0.2
Sep. 3 non table ripe non non 0.0 0.0
Sep. 16  non table ripe non non 0.0 0.0

%:The number of berry-drop per bunch
KT-30 treatment:KT-30 solutions were sprayed over upon whole bunches on Jul. 24
The shaking test by transporting simulation was done soon after harvest.
The condition of test:acceleration degree---0.75G, frequencies ---
from 5 to 50Hz, rotation time---5 minutes, shaking time---20 minutes
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Table 49

‘ Pione ' which were treated with KT-30

Influences of KT-30 on berry-drop, coloring and ingredients of grapes

date of KT-30% stage of strength to be pulled off(g)¥% coloration Brix Acid Brix/
harvest treat- maturity proximal inter- tip mean L a b Acid
ment mediate %
Aug.24 non immature 655.0 623.8 520.0 599.6 22.4 5.6 0.5 15.3 0.57 26.8
Sep. 3 non table ripe 400.7 536.9 478.2 471.9 19.8 4.6 -0.1 16.8 0.50 33.6
Sep. 3 bppm immature~ripe 481.9 591.9 568.2 547.1 20.3 4.8 0.1 16.3 0.49 33.3
Sep. 3 20ppm immature~ripe 590.7 639.4 640.0 623.4 20.2 5.0 0.3 15.9 0.50 31.8
Sep.16 non overripe 452.5 491.3 392.5 445.4 18.6 4.0 -0.1 17.3 0.41 42.2
Sep.16 5ppm table ripe 533.8 575.0 567.5 558.8 20.4 4.0 0.2 16.6 0.47 35.3
Sep. 16 20ppm immature~ripe 610.0 800.0 638.8 682.9 20.5 4.2 0.3 16.3 0.47 34.8

%: KT-30 treatment:KT-30 solutions were sprayed over upon
*%: Measured at proximal, intermediate and tip positions of
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Table 50 Effects of packing on freshness of grapes ° Pione

condition packing freshness?’ vater(%) after storage
of storage exterior interior period of storage(day) for 8 days
1 2 5 8 peduncle berry
room cardboard non 4.0 3.0 1.0 1.0 54.77(77.3)% 82.99(96.3)%
temperature A2 5.0 4.0 2.0 1.5 56.39(79.5) 83.61(97.0)
B2 5.0 4.0 3.0 2.0 67.97(95.8) 84.27(97.8)
styrene foam non 4.0 4.0 3.5 2.5 63.43(89.4) 84.77(98.3)
A 50 5.0 4.0 3.0 68.87(97.1) 85.13(98.8)
B 50 5.0 4.0 4.0 69.83(98.4) 85.56(99.3)
5 C cardboard non 4.5 4.5 4.0 3.5 61.22(86.3) 85.06(98.7)
A 5.0 5.0 4.0 3.5 68.67(96.8) 85.19(98.8)
B 5.0 5.0 4.0 4.0 69.02(97.3) 85.48(99.2)
styrene foam non 4.5 4.0 4.0 4.0 69.78(98.4) 85.32(99.0)
A 5.0 5.0 4.5 4.0 69.97(98.6) 85.80(99.5)
B 5.0 5.0 4.5 4.0 70.13(98.8) 86.04(99.8)

1) freshness score; 5:Excellent ~1:not edible
2) A: paper + cellophane film B: no-misted film
3)( ):relative comparison with a standard of sample at harvest

Table 51 €0, , 0, , N; and C;Hs concentration in film bags in which
grapes ° Pione ' was packaged

packing concentration of gas?®’

€0, 0, N> Collg
% % % ppm

interior A 0.04 21.00 78. 02 N.D
polyethylene 1.71 18. 15 79. 20 N. D.

B2 1.69 19. 26 78. 12 N. D.

vinyl 2. 17 20. 00 76. 89 N.D

exterior cardboard 0.04 20.78 78. 24 N.D.
styrene foam 1.05 18. 38 79.63 N. D.

1) measured after packing for 10 hours
2) A: paper + cellophane film B: no-misted film
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Table 52 Temperature of grapes ‘ Pione ' which was packaged
in room

exterior packing

period after harvest(days)
0 1 2 5 8

cardboard

styrene foam
(room temperature)

20.0 26.5 27.8 26. 4 27.6

21.6 27.1 28. 4 26.5 28. 1

interior packing: paper + cellophane film

Table 53 Effect of packing materials on berry-drop of grapes

‘ Pione ’

in room

packing

number of berry-drop per bunch

exterior interiorx 2 days after shaking 5 days after shaking

material material

acceleration degree(G) acceleration degree(G)

0 0.75 1.00 1.26 0 0.75 1.00 1.25

cardboard
styrene foam
cardboard
styrene foam

A
A
B
B

0 0.3 1.0 33 L0 0.9 2.3 5.8
-0 0.8 2.3 - 0.5 1.5 3.8
6 0.3 1.0 3.3 1.0 0.9 2.3 5.8
-0 0.8 2.3 - 0.0 1.5 3.8

The tolerance test by horizontal shaking was done soon after harvest
The condition of test:acceleration degree---0.75G, 1.0G and 1.25G
frequencies ---from 5 to 50Hz rotation time---5 minutes,

shaking time---20 minutes
% interior material ;A: paper + cellophane film, B: no-misted film
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Table 54 Effect of 0 °C treatment on groceries of chestnuts

variety grocery rate (%)
(specific period of 0 C treatment (week)
grabity) 0 1 2 3 4 6 10 25 50
Kunimi 35.0 34.6 34.0 32.6 35.5 33.7 33.0 - 29.3
(1.01~1.03)
Tukuba 40.1 41.5 40.4 40.8 39.4 38.3 37.5 - 35.0
(1.01~1.03)
Ishiduti 40.6 40.1 41.3 39.9 37.3 42.4 38.8 38.9 -
(1.01~1.03)
o L.
8 35 —— Kunimi starch
g -®  Tukubastarch
o

--a- Ishizuti starch

—{1— Kunimi total sugar

- 0O - Tukuba total sugar
-~ Ishizuti total sugar

..

.

________

Starch, Total sugar content
o

|
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storage period (week)

Fig.28 Effects of 0°C storage on starch and total suger
content of chestnut
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Fig.29 Effects of 0°C storage on sucrose content of chestnut

Table 55 Effect of 0 C treatment on outbreak of mold

in chestnuts

variety outbreak of mold
(specific period of 0 °C treatment (week)
grabity) 0 2 4 10 25 50
Kunimi 0.0 0.0 0.0 0.0 - 0.2
(1.01~1.03)
Tukuba 0.0 0.0 0.0 0.0 - 0.2
(1.01~1.03)
Ishiduti 0.0 0.0 0.0 0.0 0.0 -
(1.01~1. 03)
mold index; 1l:non ~ 3:black
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Table 56 Effect of temperature of treatment on groceries and Brix

in chestnuts

temperature period of 0 C treatment (day)
C 0 5 10 15 20 30 60

room temperature grocery(%) 37.6 37.9 37.5 38.2 41.0 41.1 41.8
Brix 14.1 14.1 14.0 13.8 17.0 17.3 16.5
0°C grocery(%) 37.6 ) . ) .7 38.8 38.4
Brix 14.1 18.6 18.0 22.1 21.4 23.1 21.5
-2 C grocery(%) 37.6 ) . ) .2 39.5 38.1
Brix 141 15.2 19.6 21.3 21.9 22.2 17.9

variety: Ginyose

specific grabity of sample:1.05~1.07

S 30
o
D oc I :
25 t- ~ < "I\.
o N \,\- ""'
L : " - - 7\‘.--'_‘_-a_'" \__\
5 20 | —# room temp. starch F 3 ~® _ .
= [ _-¢ OF starch <“‘ ......... Y
8 - —-a- -2%C starch
= 15 -0 room temp. total sugar
o) - -0 0T total sugar - 2\
2 - Vo Rty s N
n - "4 2% totalsugar o - T AT S
< 10 | 2 S LTS R
B [ - Qe
- o~ ___..--' !
I_- i P, el
O P —
O 1 D"\—I }-—-—-———-I ]
-
-8
w 0 i | Nl 1 | |
0 5 10 15 20 30 60
storage period (day)

Fig.30 Effects of storage temperature on starch and
total sugar content of chestnut

- 115 -



I

§’ X —#— room temperature
<12 r 5
10 —& -2%¢
e f
S8r
= B
5 i
ot Y
v 6 [
v X
o [
S 4
wv [
2
ol g | | | ‘. |
0 5 10 15 20 30 60
storage period (day)

Fig.31 Effects of storage temperature on sucrose content
of chestnut

Table 57 Effect of temperature of treatment on outbreak of mold
in chestnuts

temperature outbreak of mold

T period of 0 C treatment (day)
0 5 10 15 20 30 60

room temperature 0.0 0.0 0.0 0.2 06 1.2 2.2
0C 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-2 °C 0.0 0.0 0.0 0.0 0.0 0.0 0.0
variety: Ginyose , specific grabity of sample:1.05~1.07

mold index; l:non ~ 3:black
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Table 58 Effect of temperature of storage during 60 days
on color of pericarp of chestnuts

temperature color value
C L a b
room temperature 76.6 -1.9
0 °C 75. 4 -2.0
-2 C 76.9 2.1

variety: Ginyose

specific grabity of sample:l.05~1.07
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Table 59 Effects of 0 °C and -2°C treatments on quality
of chestnuts

No. treatment storage weight sucrose color of pericarp
temperature period at 17°C decrease®’ L a b

() (day) (day) %) %)

{ 0 0 0 99.3 3.27 72.9 -1.3 18.0
(100.0) (100.0)

2 0 0 14 97.7 4.79 77.0 -2.0 19.0
(98.2) (146.5)

3 0 3 0 99.3 3.87 77.8 -2.4 18.6
(99.9) (118.3)

4 0 3 14 98. 1 5.02 77.0 -2.0 17.9
( 98.8) (153.5)

5 0 7 0 99.3 6.11 74.7 -1.0 18.6
(100.0) (186.9)

6 0 7 14 97.9 .36 74.4 -1.9 19.2
( 98.6) (194.5)

7 0 28 0 99.2 12.51  70.0 -1.1 18.4
(99.9) (382.6)

8 0 28 14 98.8 11.36 66.7 -1.5 19.0
(199.5) (347.4)

9 -2 3 0 99.1 3.21 173.6 -0.3 18.4
(99.8) (98.2)

10 -2 3 14 98. 1 5.09 75.6 -1.8 19.3
( 98.8) (155.7)

11 -2 7 0 99.2 5.44 76.0 -1.7 19.9
(99.9) (166.3)

12 -2 7 14 97.9 6.29 76.3 -1.9 20.0

( 98.6) (192.3)

1) weight after freezing / weight before treatment x 100
( ):relative comparison with a standard of sample
before treatment
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Table 60 Consumer taste for sweet chestnuts

sex Panelist(%)V

and taste in taste in undistinction others

age high sucrose low sucrose

content content

total 84.0 12. 8 0.8 2.4
man 86. 2 10. 3 1.4 2.1
woman 83.1 14. 4 0.5 2.0
0~9 year-old 95. 2 2.4 2.4 0.0
10~19 year-old 92.4 3.8 3.8 0.0
20~29 year-old 96.0 4.0 0.0 0.0
30~39 year-old 89.3 10. 7 0.0 0.0
40~49 year-old 86. 2 12.3 1.5 0.0
50~59 year-old 79.5 16. 4 0.0 4.1
60~69 year-old 74.6 25.4 0.0 0.0
70~  year-old 58. 7 27.6 3.4 10. 3
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Table 61 Correration between the evaluation on taste of steamed
chestnuts, and the sucrose content
taste Sucrose
Sweetness Feeling Fragrance Synthesis
on tongue
Sweetness  1.00
Tongue®’ 0.96%x 1.00
Fragrance 0. 92%% 0. 90%% 1.00
Synthesis  0.99%%x (. 98%x 0.93x%  1.00
Sucrose 0.96%x 0. 96%x 0.92%x% 0. 97%x 1.00

¥x:Significant at the 1% level
1):Feeling on tongue

Table 62 Relation between sucrose content and the sweetness
of chestnuts

Sucrose Panelist(%)?
(%) Fairly sweet Sweet Ordinary Low sweet
SampleA?® 3.09 3.6 10.7 39. 3 46. 4
SampleB 4. 57 0 28.5 42.9 28.6
SampleC 6. 76 21. 4 50.0 . 3.6
SampleD 8.67 53. 6 32.1 14.3 0

1)Absolute scale with 28 panelists
2)Contents of sugar in chestnuts were controled by treatment
of temperature

Table 63 Standard of sweetness of chestnuts
by the sucrose content

Degree of Sucrose in
sweetness chestnut (%)
Ordinary Under 4.5
Sweet 4.5~8.0
Fairly sweet Over 8.0
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Table 64 Correlation between weight, contents, color and taste of full ripe
tomato (winter-spring tomato)

weigt Brix reducing acid Brix grocery TVC EC color taste
sugar acid L a b

CYR:) @ O ® ® @ @ O @& ® @

(o) 1.00

(B) -0.54% 1.00

(C) -0.49% 0.99%x 1.00

(D) -0.65%%0. 84%x 0.82%x 1.00

() 0.27 0.13 0.14 -0.41 1.00

(F) -0.57%%0. 95%% 0.94%% 0.90%x 0.0l 1.00

(G) -0.30 0.73%x 0.68%x% 0.40 0.54% 0.68%x 1.00

(H) -0.68%x0. 80%% 0. 78%x 0. 97*x-0.45% 0.84%% 0.34 1.00

(1) 0.49%-0. 65%%-0. 61x%-0. 60%x 0. 08 -0.59%%-0.37 -0. 64%%x 1.00

(J) -0.40 0.21 0.19 0.35 -0.36 0.19 -0.25 0.45% -0.62%% 1.00

(K) 0.19 -0.11 -0.07 -0.09 0.09 -0.06 -0.02 -0.18 0.74%x-0.64%x 1.00
(L) -0.11 0.45% 0.52% -0.22 0.72%x 0.36 0.56% 0.41 -0.43%x 0.23 -0.09 1.00

¥, xk: Significant at 0.05,0.01 l[evel, respectively
TVC:total vitamin C , EC:electrical conductivity

Table 65 Correlation between weight, contents, color and taste of full ripe
tomato (summer-autumn tomato)

weigt Brix reducing acid Brix grocery TVC EC color taste
sugar acid L a b

@ ® © O (& ® @ @ @O O ® L

(A) 1.00 .

(B) -0.35 1.00

(C) -0.36 0.99%x 1.00

(D) -0.41 0.80%% 0.78%x 1.00

(E) 0.05 0.65% 0.70%x -0.01 1.00

(F) -0.32 0.97%x 0.97%x 0.69% 0. 71%x 1.00

(G) -0.30 0.05 -0.07 0.27 -0.29 -0.14 1.00

() -0.38 0.68% 0.61% 0.91%%-0.07 0.51% 0.63% 1.00

(I) 0.22 -0.41 -0.38 -0.72%x 0.27 -0.28 -0.10 -0.63% 1.00

(J) 0.32 -0.02 -0.13 0.55% -0.68% -0.18 0.43 0.55% -0.53% 1.00

(K) -0.24 -0.20 -0.14 -0.54% 0.39 -0.04 -0.45 -0.61% 0. 84%x-0. 53%x 1. 00

(L) -0.21 0.64x 0.65% 0.64% 0.21 0.62%-0.37 0.41 -0.76%% 0.04 -0.34 1.00

%, %k: Significant at 0.05,0.01 level, respectively
TVC:total vitamin C, EC:electrical conductivity
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Table 66 Relation between contents and taste of full ripe tomato

(winter-spring tomato)

Brix acid Brix taste®
acid good ordinary no-good
% % % %
sample AY 4.3 0.42 17.8 46. 4 35.7
sample B 5.2 0.45 . 42.9 17.8
sample C 5.8 0.50 60. 7 28.6 10. 7
sample D 6.5 0.53 75.0 17.9 7.1

1)irrigation; A: B x 1.5,
2)number of panelist:28

B: custom, C: B x 0.5 D: B x 0.25

Table 67 Relation between contents and taste of full ripe tomato

(summer-autumn tomato)

Brix acid Brix taste?’
acid good ordinary no-good
% % % %
sample EY 4.5 0.54 8.3 32.3 41.9 25.8
sample F 5.3 0.58 9.1 45.2 ) 9.7
sample G 6.1 0.64 9.5 64.5 32.3 3.2
sample H 8.2 0.83 9.9 58.1 25.8 16.1

)irrigation; E: F x 1.5,
Z)number of panelist:3l

F: custom, G: F x 0.5, H: F x 0.25
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BEEORMESMMIZFig. 330X DAL, FEK@EEZELHLIITT T, W
HRFIISIZPLHERALL 2R EL., BEUHELTEAFTHIFOBEE %
T - 7,

KR
I RABR 1 ZHALMY bOIABINEE

Table 68, 60ICIIAABMMB A EH LA N OO BIMEE & AL IC K 55 Ex
ERLI, BEQAESBUICEI->TREZ->TED, HBLHEIL2HZLEL . N
ROBEL B> Tk, TOXEIHAEMBMBPRATL 7" Brix. FHTL 8 Brixk -
Tk, BUNBEEOEBHFRBEZITEEBLR TRO/DEIL, NBTHROAZXLS 2
TED, "NHOEHAEHIFEELBO2FULETH - %,

WEOBEEIEELHICLVEEAEVWVERCH >/, MEALANABLOEE =
BATHICAEOCHEATRDODRES T K2.1°BrixT, FHTH0. 4 BrixDENAK 5
iz, EHEHBWICAOKHBAC TEELN VPRI FATHLO0BrixTH » 2.

Table ORI HMUNEEIrLRELAOBEELHEL - BEO0BEE R L, b
TIFREOREZMELOBERSHMET SR, BA0FEH L4 WAEIEL T
W, TNHLOFHEERDLIBEINROBEZDODBREREN NS AD, BOTHA
SHRAEDOREDEREREN NS Do, BB, A~CO3IWEEZ KT S ELIE
BHHICAVWEBEHEBEN NS AERICH -

HTELHMOBEIRELBOEEICEXRTEHI. T'Brix@d £ 505, H|EDEHE
REZIEFCNHNSIOVETH > =,

DEDo#RICDEDZ, TERAMNY I RFEL2BORELHETDIIDOETFT VR %
DTk iz®REL &0

TBX(D=H{X (MEOHFLALIrFiOEE) } /4 + ATBX

TBX(2)={X (MEONBHOEE) } /2 + ATBX

————————————————— (2)
TBX(3)= (FEHBEMOKERE) - 0.7 + ATBY

————————————————— (3)

TBX : 5E# b = b O # & ¥ & ATBX=(EB DHERE)-(HEE B E)

Table T1IC, RAOZA MY M2 AVWTHEH#ZEAOBELTREKL ERE R
L, (DXROBZOBEREIWBEBICL > TRZE->TED, 0.12~0.33BrixTh
Sl (D)XOBEOFEERZEIT 0.20~0.71"BrixT. XD BBEZDERRZ= X
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DFEHHEBERLBETH -, MBUNOEEODEBHRBIEELBITO /NI M
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FEUMEBDOIIFABAEISGREOLZBORELZ#HEL LS EOBEER., FHBHIIZ
0.1°BrixfEE T, BEDEERFEINIIBrixThHh-%, NAFTOEHELZ KD
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DREZ NI Do,

UEDO#HERICOLEDE, IV IMNREZBOBEEOHEETNVAZUTOLS
WW3AKREL L,

MTBX(D= {2 (Mmoo HmFaRAL4r TORE) } 4 + A MTBX

————————————————— (4)
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----------------- (5)
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————————————————— (6)
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calyx
(101

hor. sec. A [/\/\ \
(201~213)
hor. sec. B X05 X06 X07 X08 X09
(301~313)
hor. sec. C\ / X10 X1 X12
(401~413) /
X13
blossom end - Horizontal section
(501)  Side .
(X:2~4)
Fig.32 The section of brix measurement in
tomato fruit hor.sec. ; horizontal section
carix a
horizontal section
b~ f

lossomend g

Side Horizontal section

Fig.33 The section of brix measurement in cherry
tomato fruit
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Table 68 Brix at different section in full ripe tomato

Calyx hori. sec. A hori. sec.B hori. sec. C blos

cir. inter.cen. av. «cir.inter.cen. av. cir.inter.cen. av. end

Brix!> 4.453 52 4.9 52 55 55 53 54 55 55 5.6 55 6.2
S.D.2 1.31.0 0.9 0.8 0.9 1.0 0.9 1.1 1.0 0.8 0.8 0.7 0.8 0.8
cv» % 30 19 17 16 17 18 16 21 19 15 15 13 15 13

1)Brix:average value of brix
2)S.D. :standard of deviation

3)CV:coefficient of fluctuation
sec. :horizontal setion
cen. :center , av. :average

hori.

on deviation per average value
, cir. :circumference,
blos. end:blossom end

circumference --(X01+X02+X04+X05+X09+X10+X12+X13)/8
intermediate --(X03+X06+X08+X11)/4

The section of measurement:refer to Fig. 32

The number of measurement:12Z samples

Table 69 The difference of Brix at different section in full ripe tomato

inter. :intermediate

hori. sec. A hori. sec.B hori. sec. C calyx and

diagonal of diagonal of diagonal of blossom end

circumference circumference circumference

max. av. S.D. max. av. S.D. max. av. S.D. max. av. S.D.
Difference 2.1 0.4 0.8 1.6 0.2 0.6 1.0 0.2 0.3 2.7 1.8 0.6

hori.
max. :maximum,

sec. thorizontal setion
av. :average,
The section of measurement:refer to Fig. 32

The number of measurement:1Z samples
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Table 70 The precision of Brix from sections in full ripe tomato

hori. sec. A hori. sec.B hori. sec. C (brossom
C-T C-T C-T C-T C-T C-T C-T C-T C-T end)-T
number of part number of part number of part
1 2 4% i 2 4 1 2 4
E. E. 0.5 -0.3 -0.1 0.3 -0.0 0.1 0.1 0.0 0.1 0.7
S.D. 0.9 0.6 0.2 0.6 0.2 0.1 0.2 0.2 0.1 0.1

E.E. : estimate of error, S.D.: standard deviation of error
hori. sec. :horizontal setion
C : Brix value of circumference(4 parts:average value of 4 parts)
T : Brix value of whole tomato(5.2 BX STDV 1.1)
The section of measurement:refer to Fig. 32
The number of measurement:12 samples

Table 71 The precision of predictive equations of Brix with
unknown samples in full ripe tomato

predictive equation circumference standard deviation of error
section®’ with unknown samples?® (Brix)

model-1%

model-2

QT O3>
DO DO 0O ~3 — — Lo
NS = — D2 0o

mode -3

Dcircumference section:refer to Fig. 32
2)The number of unknown sample: 10 samples
Npredictive equations (model 1 to 3):refer to the text
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Table 72 Brix at different section in cherry tomato

Calyx  horizontal setion blos.end To R S T
a b ¢ d e f g
Brix?’ 6.2 6.97.07.06.97.1 7.4 6.9 7.0 7.0 6.9
S.D. & 1.0 1.11.21.11.11.0 0.9 1.0 1.0 1.0 1.0
V> % 16 16 17 16 16 14 12 14 14 14 14

1)Brix:average value of acid
2)S.D. :standard of deviation
3)CV:coefficient of fluctuation

on deviation per average value

4)The section of measurement{(a~g):refer to Fig. 33

blos. end:blossom end

To--average value of all measurement section:(a+btc+d+e+f+g) /7

R--average value of horizontal sect

ion: (btctd+e+f)/5

S--average value of circumference section: (btctet+f)/4

T--value of whole fruit
The number of measurement:50 samples

Table 73 The precision of Brix from sections in cherry tomato

To-T R-T S-T b-T c-T btf)/2-T (cte)/2-T g-T
E. E. 0.03 0.05 0.04 0.07 0.09 0.05 0.03 0. 50
S.D. 0.09 0.07 0.06 0.32 0.28 0.09 0.10 0.14

E.E. : estimate of error, S.D.: standard deviation of error
To--average value of all measurement section: (atbtct+d+e+f+g) /7
R--average value of horizontal section:(btctdtetf)/5
S--average value of circumference section:(btctetf)/4

T--value of whole fruit
The number of measurement:50 samples
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Table 74 The precision of predictive equations of Brix with
unknown samples in cherry tomato

predictive equation standard deviation of error
with unknown samples®’ (Brix)

equation model-12
equation model-2
equation model-3

1)The number of unknown sample:20 samples
2)predictive equations (model-1 to 3):refer to the text

- 140 -



FI3H FTAMNTPMNIBIOIREARLOBE I A ENREOHREEOEL

FYPORBELPBROBELEZEDONS VAPEEGRER LG > T H3E 75101
122, L, ZORCMILIBELPHREAEOMERIEL OOV TREY YT IVHE T
B, 2BWEIEBELL., ZFO0HRKIE, FHRETHNEI»LELRDL, ZOH
ROBEOFTHSHEIL, ARABERODAFHNERZBOLHEIEDLNTEH
ptrzz 204239 o X, V/IFTREAREZENBIERTHEDATYL 5,

L2AL7%ads, REREO-HEAZRBHLRELAOEELHREELFTMT 2
i, REOAUERMN ERELBORECHREELORAEZHLNIIL, BERL
AT 5O DORBHIBMNERETDHDIENVEELLDLIN, CNRETEDOLI LR
HIXH D pnbe 1o

B2HWTIH, P¥ b, IZFPYPMICBILIBEEOREAMAMI O 5 A KA & WA
PORELEBOEELTHETAHELEC ODVTHEFAL L, 22T, AEHTIZ. TA L
~hPOMAUINGE (BEE) ZHEL, RENODPHRRNEHABLCTLEEDCR
el TOMBEDOHEEEZRI L I,

ERM BB XU &%
1. 5 it #

19954 10ASH L 216 b~ P REZHEAL L, ZORIERZIHRROD
HAERVETFIVRMEROLDAY, BODERETFTIVAOBERZO LD ITHOL L,
oo BBk K ER 2 A W 7o,

2. KB Jj

Meog (BE) OWNESZEANLH, FEHFBHEAEELH T, rEHFEIZS S
Fig. R $ LI ICREPLE, ALEADF, L& ALEO SRS 4H) P O
I EMEL, BEELLEDE L TEBIIISBEZOEEZ T - 72,

MEBRBOHMEINERCZZIAHTTODOAEL, B x 10nIICEBKTERL.,
SEs Rl iR, A2 B&ZN/10NaOHCTHRMBEL., 7T VBBELL, BHEXAHEE
#EE (HIRANUMA®BY COM-500%!) T17 - /=,

ES S
Table 76, T6ICXAEMBUZEHF L AN OB E = & MK X 5B
BRBOEEARLL, MEERHERMICL >TELR-TBH, REOFLEIPRKD
B, FENEBTEAZBICACVKUIBERSEDNRS Lo T, NLH LB
HEVIEELHOBEEDEZIRENNEZVLOD, FOHRTREIANLHOBEEEDN
RV VEBICH -T2, RALBEPLBOMEEOEIFAEMBA+F /R KTO.24%,

- 141 -



T T 4% TH oz EELHEALIWEDERIHE KT 9%, FHTO.12% T
Hot, REBMBEBORIAABUOBEEDEIR KT 07%., FHTO.04%TH
2, NYIMRELBROBEERELORBETIARALUTOTHBEEIRELHAL
TQMAw&<\ﬁ%%%iﬁﬁk@m%&&#oto%M%@agmﬁﬁﬁﬁm
FLMTRDIKREL, EBELHTRLNDILSL->THY, PLBOEHFRBIIESE
HLED2HELETH - 7,

MEOBEEOHRAOBERIZIDEDE, FANYINEELAOBEELIEE
?é4om%7wt%u?®;vr”ﬁLto
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————————————————— (57N 2)
TA=A{Z(FENEOHELBEALADTOBREE) 74 + 0.04 + ATAs
————————————————— (EFN 3)
TA(D = (FEBBHBOBEEE) + 0.03 + ATy
————————————————— (EF W 4)

TA: RAMTFOHEBEE . ATA~,: WIEH

Table TTICIIHMENBEENLREL2ABDEBEEZTHE LS ADEELT RL I
WA RDDIDFAPOLHELLETVAOBEOREREZII UK TCRENFTA2ER
i, R TREETIVROBEOBEEREZI /NS0, EBHEIOLKD S
EFNVAODEBEEDOEEREZ0 4% T, AUI2FBMEELBL Th - 72,

Table 78IZi. KADTAIYTIZAVTHESERNEAOBEELZEKRL &R
Rl EFIV IROBEOEERERZ0.06%T. EF I 2K, £F) 3K, =5
W AR OB EDOEERZEILLE %0.03%, 0.02%., 0.05% T A TAH» A 8IE DK E K
LENLTW,

£ #

BUKLILI2BEEOEIREOPLBLALBLOMTRELS, TAMYFTH
F30. 14% B LED TR BV,
BEOBAGITEELHIIRLEL, PLOBEIALBERAEE LG LASARMEID
KOERIZHDISY | BEELBEETRIRERNOSIARAIELL B> Tk, 2
DZEPOLREIRELXRBMOABTRTCREL2GAOBREOHEN BT HIITELILD
REFFTRAOEFKRATHREETODHELSLT V., —H, FLHBCERETLIBEREL X
DERUHECIRERBOATAHRLS, AEZTHEIELER T A DLKRA D KE
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Fig.34 The section of acid content measurement
in tomato fruit
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Table 75 Acid at different section in full ripe tomato

calyx horizontal section blossom central
circumference intermediate center end value
Acid? 0. 43 0. 46 0.54 0.61 0. 47 0. 50
S.D. 2 0.05h8 0.081 0.095 0.135 0.051 0.082
CV¥ % 13.5 17.6 17.6 22.1 10.9 16. 4

1)Acid:average value of acid

2)S.D. :standard of deviation

3)CV:coefficient of fluctuation on deviation per average value
The section of measurement:refer to Fig. 34

The number of measurement:10 samples

Table 76 The difference of Acid at different section in full
ripe tomatoes

diagonal of circumference blossom end calyx and
circumference and center and center blossom end

max. av. S.D. max. av. S.D. max. av. S.D. max. av. S.D.

Difference 0.07 0.04 0.02 0.24 0.14 0.08 0.19 0.12 0.09 0.08 0.04 0.03

The section of measurement:refer to Fig. 34
max. :maximum, av.:average, S.D.:standard of deviation
The number of measurement:10 samples
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Table 77 The precision of predictive equations of acid with

samples used in full ripe tomato

circumference blossom end
model 1 model 2 model 3 model 4
(1 part) (2 parts)(4 parts) (1 part)
estimate of error -0. 00 -0. 00 -0. 00 0.00
standard deviation of error 0.04 0.02 0.01 0.04

predictive equations (model 1 to 4):refer to the text

The number of measurement:10 samples

Table 78 The precision of predictive equations of acid with
unknown samples in full ripe tomato (g/100gF. ¥W.)

predictive equation standard deviation of error
with unknown samples®’ (%)

model 12> (1 part at circumference) 0. 06
model 2 (2 parts at circumference) 0.03
model 3 (4 parts at circumference) 0.02
model 4 (1 part at blossom end) 0.05

1)The number of unknown sample:6 samples

2)predictive equations (model 1 to 4):refer to the text
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Fig.35 Development of analytical software for non-destructive
quality evaluation of crops with near-infrared spectroscopy
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Fig.36 Original absorption spectrums of tomato that were
measured with near-infrared spectroscopy
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Fig.37 Near-infrared spectroscopy and state of tomato
sample

Table 79 Correlation between contents and taste of tomato fruit

Brix Acid TVC RVC Reducing K Mg pHl Grocery Taste

sugar
Brix 1

Acid .678%x 1

TVC J391%%x 243 1

RVC L309% 262 . 983%x]

R-sugar .831xk _624%x . 388%x . 372%x]

K C8TTxk  T36%x | 348% | 324% . 683%x 1

Mg C816%k  683%x 220 . 220 . 5H89%x | 8H4¥x]

pH 33T -.208 186 159 . 270 C301% | 383%x%]

Grocery . 9201%x . 739%x _469%x . 436%x . 833%x 85Txx . 694%x . 211 |
Taste JH94xx 253 022 . 032 369% . 626%% . 672%% . 392%% . 419%x |

%, %%: Significant at 0.05,0.01 level, respectively
TVC:total vitamin C, RVC:reducing vitamin C
Number of sample:45
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Table 80 Wavelengths of NIR which are correlative with brix
of tomato

sample wave-

original spectrum

Ist deri.

spectrum 2nd deri.

spectrum

state length wavelength R
number

nm

vavelength R

nm

vavelength
nn

R

1
2

3

surface 4

5

homoge- 4
nized

1722
1682
1706
1434
1706
2490
1706
2266
1402
1706
2266
1402

706
738
738
1146
1146
738
738
1146
1354
738
1146
1354

1378
1378

1378
1650
1378
1650

1378

1650
2162

1066
1066

1066

706
1066
2490

1066
2490
706

0. 298%x
0.577*%
0.671%%

0. 684%x

0. 736%x%

0. 753%x

0. 141

0. 269%x%
0. 370%%
0. 391%xx

0. 448xx

0. H07x%

1170
1170
1170
834
1034
834
1034
834
1290
1034
834
1170

746
962
962
1906
962
1906
962
1898
850
962
1898
850

1058
1058

858
970
585
790

858
970
1258

1042
1042

1042

970
1042
1162

1042
1162
2426

0.531%x
0. 576%x
0. 643%%
0. 705%%

FRARARRAAAR:

0. 722%x

0. T87%x

0. 183

0. 515%x%
0. 559%%
0. 594%%

0.612%x

0. 618%x

1174
1174
1174
1726
1774
1726
1174
1878
1478
1174
1878
1478

950
1142
1142
1846
1142
1846
1142
1846

990
1142
1774

990

1142
1142

1142
1870
1142
1870

1142
1870
126

1038
1038

1038
950
1038
950

1038
950
2030

0. 341%x
0. 441%%
0. 527%x

0. 559%x

0. 589%x

0.618%x%

0. 312%%
0. 390%x%
0. 462%%

0. 504%x

0. 517k

0. 532xx%

R:correlation coefficient
%, %%: Significant at 0.05,0.01 level, respectively

:selected calibrations
Number of sample:135
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Table 81 Wavelengths of NIR which

are correlative with taste of tomato

sample wave- original spectrum Ist deri. spectrum 2nd deri. spectrum
state length wavelength R wavelength R vavelength R
number nm nm nm
1 1074 0.095 714 0.577%x 718 0. 455%x%
2 770 706 0.617xx 714 1170 0.695%x 718 1174 0. 548%x
3 8568 706 0.698%x 714 1170 0.732%x 718 1174 0.632%x%
834 1250 726
surface 4 914 706 0.775%x 714 1170 0.770%x 718 1174 0.664%x%
810 938 850 1146 726 934
5 1106 706 0.823%x 714 1170 0.793%x 718 1174 0.690%%
810 762 842 1146 726 934
1074 1474 766
6 1106 706 0.835%x 714 1170 0.812%x 718 1174 0. 708%%
810 762 842 1146 726 934
1074 1026 1474 1274 766 854
1 1282 0.324 746 0.532%x 1334 0. 485%%
2 1066 706 0.563%%x 746 2090 0.591%x 1334 718 0. 560%*
3 1066 706 0.612%%x 746 2090 0.614%x 1334 718 0. 630%x
1450 754 1142
homoge- 4 1066 706 0.638%x 746 2074 0.630%x 1334 718 0.694%x
nized 2490 954 754 2474 1022 950
5 1066 706 0.675%k 1906 1018 0.744%x 1334 718 0. 697%x
2490 954 1042 1714 1038 950
1394 962 958
6 1066 706 0.714%x 1906 1018 0.753%x 1334 718 0. 710%x
2490 954 1042 714 1038 950
826 2234 962 850 958 1726
R:correlation coefficient
%, %%x: Significant at 0.05,0.01 level, respectively

:selected calibrations

Number of sample:13b

Table 82 Confidence of selected calibrations with unknown samples

content NIR spectrum
surface homogenized

origin 1st D. 2nd D. origin Ist D. 2nd D.
Brix . 890%% | 87b%% . 391 .867x%  _90b%x% . 613%%
Acid .b60% . 365 . 331 .h29% . 590% . 414
Reducing sugar .5038% . 680% . 446 .816%x | 898%x | 321
TVC 123 - 087 . 295 .802%% . 245 -. 345
K .642%% . 908%x%x | 393 .86b%k | 894%%x | TT8%x
Mg .909%% . 762%% . 510% C919%k 91 Txk | T8Tkx
Grocery . 473 CT724%% . 280 .92b%%x | 853%x | 69THx%
Taste . 889%x | 8h2%% . T90%k .865%x 415 -. 371

Ist D.,2nd D.: 1st derivative, 2nd derivative
%, x%: Significant at 0.05,0.01 level,
Number of sample:17
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Fig.38 Correlative destribution of actual measurement
values and NIR prediction in brix of tomato
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Studies on Keeping Quality and Quality Evaluation of Vegetables and Fruits

Kousuke Nagai
Hyogo Prefectural Hokubu Agricultural Institute

123 Yasui, Wadayama-cho, Asako-gun, Hyogo 669-5254, Japan

Summary

Respiration rate , ethylene(C,Hs) production, and contents change during storage in
harvested several vegetables were investigated. Methods of keeping quality and quality
improvement in fruits and vegetables were studied. Contents correlated with taste were
found out, numerical value with taste and standardization of taste were discussed. And the

distribution of contents in fresh production and the predictive equation concerning

contents were discussed. At the last, quality evaluation of crops by means of non-
destruction analysis were studied with near-infrared(NIR) spectroscopy.

Chapterl. Respiration ,contents changes during storage and Keeping quality with cold
chain in harvested several vegetables

Respiration of broccoli(Brassica oleracea L.) was highest among broccoli, lettuce(Lactuca
sativa L.) and cabbage(Brassica oleracea L. var. capitate L.). The higher the storage
temperature , the greater is respiration. The temperature coefficient Q1o were about 3 in
broccoli and about 2 in lettuce and cabbage. Seven days after harvest, the respiration
rate decreased about 50% of that at the time of harvest. The difference of respiration
among varieties in several vegetables were admitted. At the stage that the flower buds of
broccoli became soft , the respiration rate of broccoli increased. However, the effect
of the stage of broccoli on respiration rate was less than C,Hs production, CyHs4
production increased remarkably at the stage that the flower buds became soft slightly.
CoHys production was little at 5C but increased remarkably at 15°C.

The pattern of the decrease of sucrose/total sugar ratio(SU/TS ratio) in the central
part of cabbage was different from that in the most outside part. In the central part ,
the SU/TS ratio during storage at every temperatures showed no change, but in the most
outside part, the SU/TS ratio decreased greatly during storage at 15°C and 20°C. The

ascorbic acid content in all parts of cabbage decreased proportionately as the storage
temperature became high, and that in the most outside part decreased significantly.
Total sugar of onions(A4//ijum cepa L.) decreased during both the storage with the rain-
cover at room temperature and the storage at the low temperature, and especially the
sucrose content decreasedmarkedly during those storage. On the contrary reducing sugar
contents increased a little during the cold storage.

- 193 -



Effects of pre-cooling and cold storage on keeping quality were investigated. In summer,
the period of quality maintenance of full-ripe tomato(Lycopersicon esculentumn Mill.) and
cucumber (Cucumis sativus L.) was about 3 days at room temperature, however, the period of
that with pre-cooling and cold storage was prolonged for about 4 days. The facters

of quality maintenance of full ripe tomato were wilting of calyx, sugar, acid, sugar/
acid ratio, vitamin C, hardness of sarcocarp and so on , and that of cucumber were color,
fruit shape, sugar, vitamin C, chilling injury, hardness of sarcocarp and so on

Chapter2. Effect of film packaging on keeping freshness of several vegetables

At 0°C and 5°C, the difference of effect among sealed packages on keeping freshness was
essentially the same in several vegetables. At 10°C storage, high freshness was maintained
for 3~b days in all packages except handkerchief packaging. And for 7~10 days at 10 C,
high freshness was maintained with film of low gas permeability.

The change of the temperature of spinach(Spinacia oleracea L.) during transportation in
the summer season and the effects of film packages and supplementary materials for
shipment case on practical quality control of spinach were examined. The improvement in
film sealing methods that were the change from open state to upper sealing with the OPP
(polypropylene) film in use made the period of quality maitenance longer. The fluctuation
of the temperature was about 15°C during transportation. The fluctuation of the
temperature of spinach covered with 2 sheets of newspaper decreased. The quality of
spinach was higher with 2 sheets of newspaper than with 1 sheet of newspaper.

Chapter3d. Effect of materials of keeping freshness on quality maintenance of several
vegetables and grape

Effect of materials of keeping freshness except for film packaging on quality
maintenance were examined. Effect of crushed ice on keeping freshness of several
vegetables was investigated. By combining crushed ice and styrofoam box, the periods of
keeping freshness of full ripe tomato, lettuce, broccoli and 1/2 cut-vegetables were
prolonged remarkably.

Effect of active carbon on quality maintenance of full-ripe tomato was investigated. At
under 40%-colored tomato, active carbon restrained the change of color and contents
However, at 60~80%-colored tomato, active carbon restrained little the change of color
and contents.

Vibrating through transporting is one of the facters that drop quality of vegetables.
It was confirmed that full ripe tomato and bunches and berries of grape ‘Pione’
(Vitis vinifers x V. labrusca) were vibrated violently under the shaking condition based
on Japanease Industrial Standards (JIS), and physical damage and berry-drop occured.
Physical damage of calyx of full-ripe tomato was prevented considerably with sheet of sty
rene, however that of horizontal section was not prevented little with sheet of styrene

Physical damage of horizontal section was prevented with individual packaging.
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Treatment with KT-30(cytokinin) considerably prevented berry-drop of grape after the
shaking. By using a styroform net as a shock absorber, the number of berry-drops decreased
to below 50% during 2 days after the shaking. By combining KT-30 and shock absorber

berry-drop was reduced even more. Effect of styroform box on keeping freshness of grape
was higher than cardboard box.

Chapter4. Quality improvement of chestnut after harvest
The possibility of the sweetness control of chestnut(Castera crenate Sieb.) was examined
By the low temperature of 0°C during about 30 days, the starch content was decrease, and
the total sugar and the sucrose contents were increased remarkably in chestnut. The
sucrose contents were increased a little by that of 0°C during only 3 days, too. It was
confirmed that the control of sweetness (sucrose content) was possible
By the test of consumer taste, it was defined that sweet chestnuts were prefered very
much, and the taste was correrated with the sucrose content extremely. According to the
sucrose content, we could assumed the standardization of sweetness that under 4.5% was
‘Ordinary’ ,4.5~8.0% was ‘Sweet’ ,and over 8.0% was ‘Fairy sweet’ .

Chapterb. Quality evaluation of vegetables and fruits ,and the methods of non-destruction
analysis with NIR spectroscopy

The contents related with taste, and the standardization of taste were studied. It was
confirmed that contents and the balance of sugar and acid were related closely with taste
I could assumed the standard of of 2 types on taste of full ripe tomato, as over 6 Brix ,

acid content of about 0.5% and Brix/acid ratio of about 12 in winter-spring season, 6~
8 Brix , acid content of 0.6~0.8% and Brix/acid ratio of about 10 in summer-autumn
.season, respectively.

The methods for non-destructive quality evaluation of tomato were studied with NIR

spectroscopy. At first, the distribution of contents in full ripe tomato was investigated

Brix and acid depended on the part of tomato fruits, indicating that average value of

Brix of blossom end was 1.8 Brix higher than that of calyx, and mean value of acid of

central part was 0.14% higher than that of the circumference.

The predictive equation concerning contents was discussed. The Brix and the acid value
of the whole tomato could be approximated by the means of 4 or 2 parts of horizontal
section in tomato fruit. However, because of clustering of density in fruit, verison value

was necessary in the case of acid

Regression analyses between data from NIR spectrum and chemical analyses were executed

Wave lengths and calibrations which were highly correlative with contents of tomato, were

searched by multiple linear regression. Confidences of searched calibrations were
examined with unknown sample. With the mean of applying NIR to surface of tomato ,it was
maked clear that calibrations of Brix, acid, reducing sugar, K, Mg, grocery and taste in
tomato were confidencial, comparatively.
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