2.1
2.1.1 (Mangosteen)
Gaicinia mangostana L.
Guttiferae
( . 2540)

( , 2547)
357

0.8-1

4-8
1-3
25-30 80
(soluble solid) 19 175 '
( . 2540)

2111



2112

21121

16

21122



21
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212 (Mango)
(Mangifera indica L.)
Anacardiaceae

10-40

(mesocarp)
(endocarp)

301-359
2544)

2121

2.1.2.11

Mangifem
, 2532)
(exocarp) lenticle
3
250-300 (

2.2

panicle

360-420

1



2.2

2.3

e U= T S 3 B Y SR N SN

21212

0.97
0.99
101
1.03
103

110
100
110-115
102
10
1
9%

, 2547

50%
50%



21213

21214

2122

350

100-200

(

| 2547)

10



( , 2546)

climacteric

(chilling temperature)
(chilling injury, Cl)

12

- 2531)

. 2530)



24

2540
8522 1489
5539 1200
2178 17
558 60
n 32
% 43
18 37
2812 623
157 343
105 172
g
0 3l

, 2547

@

10,209

1303
2333
229
2
145
173
2319
574
16%

47

2541

2015
1627
132
31
14
128
17
440
4
286
02
38

10473
1567
2308
293
2
120
18
5001
1538
3113
31
29

2542

1596
1306
148
43
01
50
51
1048
35
616
48
49

8,755
5457
2153
5%

180
49

12,686
3582
1,348

119

1831

2543

1649
1152
204
89

122
82
2511
8.3
1193
157
314

12

2544
10829 2175
1392 1487
218 143
498 80
4 01
57T 404
235 61
18388 4084
6208 1627
10061 1949

o7 118
2023 390

climacteric



2.2

(ripening)
( . 2526)

221

2.1)

CoHING6+ 602 — 6C02+ 6HA +

climacteric

21

(senescence)

21)

13



14

100
fruit growth
g ;
50 =
2 .
®
2 climacteric
respiration 2/ 3°%4
respiration Wnondimacteric
0 -
cell cell enlargement —{ }—————— climacteric
division p— maturation phase —f j——— senescence
time
21 I climacteric ~ non - climacteric
1=pre- climacteric 2= climacteric rise 3= climacteric peak 4= post - climacteric
" 2546
21
climacteric
4 pre - climacteric, climacteric rise, climacteric peak ~ post - climacteric
climacteric fruit
climacteric non - climacteric
climacteric fruit
( , 2530)

12'13 l



1 2540)
2.2.2
. 2546)
1 2531)
2.2.3

(wax)

climacteric fruit

autocatalytic

(cork)

80%

15



(texture)
(
(
2.3
23.1
chilling injury (
40
60
(fermentation)

! ! )

16

1 2543)

12

- 2546)



232

2543)

233

50%

234

5 -
10 -

10%)
15%)

100%

17

100 %



( - 2546)

24

241

3

(anthocyanin)

( , 2539)

(pericarp)

18

Bunsii  Ketsa (2003)

(phenolic  compound)

(carotenoids)

(chlorophyll)



19

24.2
(metabolism)
f
anaerobic decay 2-3 ( ,
2526)
243
2
pectinesterase polygalacturonase protopectinase (
, 2526)
( , 2526; Imsabai, Ketsa and Doom, 2002)
polysaccharides (
, 2544)
(phenoalic compound)
( , 2540)
24.4

climacteric



climacteric

245

2.5

epidermis

, 2543)

0 - 5 %

(dermal  tissue)
(primary growth)
2 (secondary growth)

20

, 2522)

peridermis



, 2546)

251

2511

(bee wax)

emulsifier

, 2546)

(animal wax)

72-80

21



22

spermaceti
( , 2546)
2512 (vegetable wax)
canauba
(84-96 °C) candelilla Pediliamthus pavonis
camuba
( , 2546)
2.5.13 ! (petroleum wax)
C,H2u2
microcrystalline wax
tensile strength
montan wax
10-15%
montan wax 50-60% ( , 2546)
2514 (synthetic wax)

polyethylene wax, polyethylene glycol (cabowax),

chlorinated naphthalene (halowax), polyoxyethylene sorbitol ethylene glycol monostearate

( , 2546)



(sucrose-fatty acid ester)

hydroxy group

252

2521

emulsifier

, 2546)

20-50

, 2546)

23

, 2546)



Bai, Hagenmaier Baldwin (2002)

polyethylene, candelilla, camauba-shellac shellac
Delicious, Fuji, Bracbum Granny Smith
(gloss)
Delicious Fuji, Braebum Granny Smith
browning
2522
2
1
emulsifier ( , 2546)
2523
(



2546)

26

25

2524

(Shellac)

Laccifer lacca

(shellac)

(sticklac)

, 2546 ;

(seedlac)

, 2546)

(sticklac)

(button lac)

(shellac)

(seedlac)

, 2530)

25



26

2.5
(% )
(sticklac) (seedlac) (shellac)
68.0 88.5 90.9
6.0 4.5 4.0
10.0 2.5 0.5
5.5 2.0 2.8
4.0 2.5 18
6.5
Chatfield, 1953
( ) (
)
(aleuritic acid) (teipenic acid)
(laccijalaric acid) ( , 2546)

aleuritic acid part lp.o-a

terpenic acids part

R =CHO, R' =CH,OH Jalaricacid
R =CHO. R' =CHj Laccijaiaric acid

(1)
22 () ()



(machine-made)

(wax)

261

(sticklac)

(seedlac)

Chatfield, 1953)

2.3

(Martin, 1982; Class, 1991)

?

(bleached shellac)

27

(bleached shellac) (Orange Shellac (unbleached), 2002)

, 2546 ;

1



28

s & ‘O 514131'
Sticklac .-

Na,CO, \
. *  AMAAA M
Cl2 1 Hj5Q«
bleached shellac
2.3 (bleached shellac)
2.6.2 L
. (protective
coating) (controlled release coating)
.
1-5
5-8

(Sontaya Limmatvapirat et al., 2004)



29

(The  Japan

Shellac Industries, )

(The Japan Shellac Industries, )

(The Japan Shellac Industries, )

(The Japan Shellac Industries, )

(McGuire and Hagenmaier, 1996)

2.6.3

(Cook, 1996)



26.21

(Cook, 1996)

(explosion-proof storage tank)

2622

(Cook, 1996)

(Cook, 1996)

30



2.6.2]

2001)

plasticizer

2.1

Cook, 1996 (US5567439)

31

(Bemer and Zastrow,

Shellac dispersions and coating, and method of forming agqueous-based Shellac

dispersions and coatings
11
!
IN 170 80
710 pH 1-15
100
50
5
2,000-15,000

15
100
950

10 %
5,000-10,000

15



32

diaflitration 26

pH 10 %

5.5-6 gvaporation

Rednick et ., 1968 (3,390,049
Pharmaceutical tablets coated with wax-free ammonia solubilized water soluble
shellac

(pharmaceutical)

(water soluble shellac)

(free wax)



2.8

26

(Valencia)

-HIGROSS
Florida Polyethylene-candelilla wax (8.9-10.4)
California (150 g polyethylene, 100 g
shellac:wood resin 3:1 candelilla wax, 47 g oleic cid, HIGROSS
fatty acid soaps, propylene 13 g myristic acid, 42 g of 30% (3.7-4.1)

glycol NHj 865 g water)

HIGROSS

1

15.4% Shellac, 3.0% polyethylene glycol 600, 8

1.8%whey protein, 0.5% oleic acid,
0.3%NHj, 150 ppm SE21

Hagenmaier, 2000



4
-Delicious
- Fuji
- Braebum

- Granny Smith

- Camuba-shellac

9.5%shellac, 8.3%camuba wax, 3.3%
morpholine, 1.7% oleic acid, 0.17%NHj,
0.01% polydimethysiloxzne antifoam

- Shellac

19%shellac, 1.0%oleic acid, 4.4% morpholine,
0.3%NH]j, 0.0 1% polydimethysiloxzne
antifoam

- Shellac-WPI

13.3% shellac, 3.0% whey protein isolate,
3.1%morpholine, 0.7%oleic acid, 0.2%NH,,

0.01%polydimethysiloxzne antifoam

- Polyethylene

18.6% oxidized polyethylene,
3.4%oleic acid,

2.8% morpholine,

0.01% polydimethysiloxzne
antifoam

- Candelilla

18.3% candelilla wax,
2.1%oleic acid, 2.4%
morpholine,

0.02% polydimethysiloxzne

antifoam

02 Co2

Delicious
Camuba-shellac
Braebum Fuji
Granny Smith

Polyethylene

Bai etal., 2003



Mandarin

- Shellac-wax 12.3%
polyethylene wax, 8.8% candelilla wax, 3.8%
oleic acid, 1.1% myristic acid, 1.1% NH]j

- Polyethylene-candelilla wax
12.3%

polyethylene wax, 8.8%
candelilla wax, 3.8% oleic
acid, 1.1% myristic acid, 1.1%
NHj
-Polyethylene

18.3% polyethylene wax,
3.7% oleic acid, 2.6%
morpholine, 1.1% NH]j

Pa

<4%

21°C

<1.1x10Bmol-m/s-m-

1

C02
21°C

5°

2

>14%

Hagenmaier et al.,

2000



60

10 %

Citurs Shine

Semper Fresh 1
2%
PVC

Citurs Shine 60 %
PVC

Semper Fresh

Citurs Shine

2531



Sta-fresh#7055

1520 25%

Sta-fresh#360
30 40%

Citurs Shine
40 60 %

A , 2540

, 2534
TSS
TATNC
Sta-fresh
40% Citurs Shine 40
60 %

Sta-fresh 30%
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2.9
climacteric
climacteric
( , 2535)
(2529)
120 3-4
Martin (1980)
3 9-12 °c Kosittrakun (1991)
Jefe 2
McGregor (1987) 13 °¢
(2535)
Sta-fresh#7055 10 %
(sucrose fatty acid ester) (carboxyl cellulose)

(Rondolph,
1982) (2536) Johnson wax



39

100 % 181 29 °¢c 9
(2531) Citrus Shine

(controlled atmosphere: CA)

(2544)
2-4
7
(Krishnamurth and Subramanyam, 1970)
Karmarkar and Joshi (1941) Alphonso
5 ! 8 Kent
Haden 9 1
(Burg, 1962) (2531)
11-14
climacteric peak 2
( % )
( 109-118
) ( , 2529)
(Chaplin,
1984)

, 2530 ; Will et al., 1981)
10-12 °c 2-3 (Lutz and Hardcnburg, 1968)



(2547)

20

Nanya Wrap
Renolds
28
endocarp
Semperfresh

13°

2546)
(2533)
Reynolds Mitsubishi
125 10 °c
125 °c
w0 °C 24
(2534)
4
Citrus Shine
7-15
32-39 2-9
100 % 21

( 12533)

40

Wrap



2.10

94
35 °c (controller)
( )
°c
2 Citrus Shine (
) 22,000 200 Zivda wax ( )
18,000
Citrus Shine  Zivda wax 11

3  2549)



24

94

42
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