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2.2

cutin

Flavedo

(Lime) ?
1.
2.
3-
4.
5.

2

Albedo
Segment

10-12

citrus aulantifolia Swingle
! ?

2
(oil Sacs)
Albedo
Center core 1

(Segment membrane)



(Juice sacs) 2.1

Oil sacs in flavedo

Seed
Juice sacs

Center core

Albedo

Segment
Segment membrane

2.1 (5)

2.3 ey

" 89.37 %
0.65 %
0.82 %
0.89 %
o 7.84 %
0.033 %
0.024 %
0.0006 %



Q408 %
2+ 1 100

2.4 I ! (8)
2.41
(Amine),
, (Peptide)
2.4.2
, (Citric, acid)

2.4.3

(Precursors)

(Limonin) 2 ppm

2.4.4
terpene hydrocarbon, carbonyl

component, alcohols, ester

2.4.5
Ascorbic acid
42+11 100 (7)



2.5 9)

(Cell
sap)

2.5.1 (9)

(Oxidise)

(6H12°6 +6°2 = 6002 + 6 H2° + 673 Cal

(Anaerobic
respiration)
2.2 (9)

Non-climacteric

Climacteric

2.3 (9) Eureka 20%c 5ml. CO2/kg/hr



stored food fermentation

(starches and sugars)

no oxygen

lpyruvic acid

ioxygen

carbon dioxide
water
heat
normal flavors and texture

organic acid
cycle

carbon dioxide
alcohol

off flavors
tissue collapse

2.2 )
(9 )
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o B non-climacteric
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Climacteric non-Climacteric (9)



2.5.2 (Transpiration) (9,10,11)
1-2% ,
12-14%
(10)
85-90% 9-10% (11)
2.5.3 (9)
2 (Chloraphyll)
(Carotenoid) ,
Senescence
1 )
(9)
2.6 9, 1)

2.6.1 Alternaria rot
Alternaria citri
Black rot

vascular tissue
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2.6.2 Blue and Green molds rots
I Pénicillium italicum VP, digitatum
1 ., (watery spot) |
, 4-5
Green

mold rot Blue mold rot

2.6.3 Brown rot
Phytophthora sp.

2.6.4 Fusarium rot
Fusarium

Alternaria rot

27 1 (9, 12)

2.7.1

2.7.2

-, ' ' Isopro-



pylester 2,4-D (2,4-Dichlorophenoxyacetic acid)
senescence (Calyx plus disc) Alternaria citri

senescence (9)

(Wax)
(9,11)
2.7- 2.1 Boron compound Borax 2-!
Pénicillium rot
2.1.2.2 Plhenol compound Sodium o-pheny
tetrahydrate (SOPP) Alternaria rot Pénicillium rot
Orthophenylphenol SOPP Orthophenyl-
phenol SOPP
2.7- 2.3 2-Aminobutane Blue Green mold rot
2.7.2.h Thiabendazole (TBZ) Alternaria rot
Pénicillium rot
2.7.2.5 Benomyl (Benlate) 500-1000 ppm
Thiabendazole ‘ '
Alternaria rot) Green Blue mold rot
Benlate 1 7 1
2.7.2.6 Imazalil
Imidazole Pénicillium sp.
Thiabendazole Benomyl

2.1 (11)
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2.1 (11)
Fungicides Concentration Application Residue tolerance
Thiabendazole 0.1 % water solutions or as 10 ppm.
(TBZ) wax emulsion after
washing
Benomyl| 0.06 % water solution or in 10 ppm
(Benlate) solvent type wax
sodium 2.0 % water solution at pH 10 ppm
0-phynylphenate 115 to 12 with 1 %
Hexamine
Sec-Butylamine 1.0-2.0 %  water solution 30 ppm
(2-aminobutane) as phosphate salt
Biphenyl 2.35 g per 2 pads 4/5 bu box 110 ppm
(diphenyl) 28 by 41 cm.  (0.028 m3)
(L1 by 17 in
pad )
2.7.3 ! o d
7
: . L (Lemon) (13)
2.7.4
2.7.4.1 ,
1-2%
12-14%

2 (10) (Johnson



wax) YI
9-10'C
(11)
(11).
2.7.4.2
1
85-90%
2.7-4.3

(Chilling injury)

85-90%

§.3'c

2.71.4.1.1

2.7-4.1.2

9-1o’c (11)

13

2 ()

6-8 ,

(9, 11)
' (Brown st
0*c 1%
(Pitting)
L
" .

(Relative humidity)



90- 1007,

LPS

2.8.1 ,

28.1.1

2.8.1 2
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2.7.4.3.1 Controlled atmosphere storage (CA)
2.7.4.3.2 Modified atmosphere storage (MA)
2.7-4.3-3 Low pressure Hypobarric storage (LPS)

CA MA LPS

10 15% 170

3 (11)
2.2'c

(Controlled atmosphere storage)



(Physiological disorder)

2.2
_ Temp.
Commodity ?an?e
c

Deciduous tree
fruits
Apple

0

Aﬁrmot
Cherry, sweet

Fi
Gr%pe

Kiwifruit
Nectarine
Peach

Pear

Persimmon

Plum and prune
Strawberry

Subtropical and
tropical fruits
Avocado

Banana
Grapefruit
Lemon

Lime

Olive

Orange

Mango

Papaya
Pineapple

Vegetable fruits

Cantaloupe 5-
Honeydew melons 10-
Peppers, Bell 8-
Peppers, chilli 8-

DO OODODODODOO (e Y ) OO
1 1 (] 1 L] 1 1 1 1 1] 1
C1O101010101 01 1o o1 o -[

—_—_
choocnOOOOOI\.)o-l
1 1] L] 1 1 1 L] 1]
l—‘l—\HI—‘HHI—‘I—‘|I_\I—‘
OMOCT1OT SOOI Ol

Tomatoes
mature-?reen 12-
partially ripe 8-

(15)
CA
%<2 %002
2-3 1-2
2-3 2-3
3-10 10-12
5 15
2 5
1-2 5
1-2 5
2-3 0-1
3-5 5-8
1-2 0-5
10 15-20
2-5 3-10
2-5 2-5
310 5-10
) 0-5
) 0-10
2-5 5-10
10 5
) 5
) 10
) 10
3-5 10-15
3-5 0
3-5 0
3-5 0
3-5 0
3-5 0

Potential
for
benefit

Excellent

Fair
Gocxd

Good
Slight or
none
Excellent
Good
Good
Excellent
Fair
Good
Excellent

Good
Excellent
Fair
Good
Good
Fair
Fair
Falr
Fair
Fair

Good
Falr
Fair
Fair

Good
Good

15

«& 2.2

Extent of
commercial use

About 40% of US production

Is stored under CA

No commercial use

Some commercial use (pallet

covers or box liners)

Limited commercial use

(No commercial use; incom-

Eat[ble with so2 fumigation)
imited commercial use

Limited commercial use

Limited commercial use

Some commercial use

No commercial use

No commercial use _

Increasing use during transit

Limited commercial use
Some commercial use

No commercial use
Limited commercial use
Limited commercial use
No commercial use

No commercial use

No commercial use

No commercial use

No commercial use

Limited commercial use

No commercial use

Limited commercial use

No commercial use; 10-15%
ce2 is beneficial at 5-8°C

Limited commercial use
Limited commercial use
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2.8.2 | !
|
(Lemon) (Lime)
Ryall Pentzer (11)
5%
15°
P 13.5*
' 10%
10%
10*0 (Ethylene ahsorbent)
(16)
(Lime) (Benlate)
10% 5% 15 *¢ 3
24
10% ! 5%
(3) (Lime)
(benlate)
10% ! 5%
10% ' b 30% 10% ‘ 15%
5% 5% 10%
‘ 5% b 1
15 30%

Ryall Pentzer (11)



2.9

(9,15,17)

(Gas permeability) gl

Self-controlled atmosphere

2.9.1

(Permeation)

17

(Modified atmoshphere storage)

(Structure of polymeric film)



29.11

2.3
2.3
g-mil/100 ag in/24 hr
at 37°c

1 LDPE 10-1 5
2 PP 0.7
3 HDPE 0.3
4 OPP 0.25
5 NYLON 4.00

(Polyethylene)
3r
1%

(Anaerobic respiration)

0°c

(18)

cc/100 sq in/mil thickness/
24 hrlatm. at 25°C

c02

2100
500-800
1000-2500
540
153-336

°2

500
150-240
250-535

160

34-92

18



2.9.1.2

2.4

(Celery)

0C

(Green bean)

(Polyethylene)

2.4 (17)

2111 C
%

2.4 (17)

(17)

Milligrams of cc”lkg/hr

4.4°c

27

11
43

1%

195.6%

22
38
82
9
37
162

20%
1

21 .1

56
72
149
13
64
228

(17)

3

19



ATMBPHERES IN' 15POUND POLYETHYLENE BAGS
OF GREEN BEANS HELD AT DIFFERENT TEVPERATURES

PERCENT CARBONDIOXIDE

PERCENT OXYGEN

20 /1 1]
15
10
10
2 15.5
31,11 4.4
9 2 4
DAYS STORED DAYS STORED
1.25 MILFILM
2.4 '
2.9.1.3
5 10, 15 15%0
!
" %, 12% 16%
2.9.1.4
!
(Broccoli) '

(Cellophane)

20



2.9.2

2.10

Geeson (19)

(Polyvinylchloride)
butadiene-styrene copolymer
3-4
10 125"

10-18%

' 10%
28
) 20%

21

mi 9 )

. (K-resin)

3% 3%

Cellulose acetate

2
(Broccoli)
1°C lo'c
50%
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I (21)
(Polyethylene) 1%
5°, 10°C ' 1%C
25
2-4
(22)
8, 16, 32 10'C
13 10'c
8, 16, 32
?
(23)
(Polypropylene) 0.05
73:15:2
12 10%c
(24,25,26) High density polyethylene (26)

(27)

(Anaerobic



respiration)

Henig

Rizvi

Gilbert (29)

Transient

(30)

Transient

Jurin

steady state

Equilibrium state

Karel (28)

. 1981

(17, 27)

23

Hayakawa

Deily
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