2.1
)
14 9%
2.2
21
(7.6%) (0.5%)
8.0,2.2,1.0  0.8%

aleulone (pbran)
fungi

laminate(nylon-EVAcopolymer)

bulk rice

o
UNN 2

21581515 A

105 (
7.7 mm

580

(91%)
(0.6%)

(24 °C)

amylose 18-19 %

5-6

(88%)

" (03%)

(Robertson, 1993)

(lipase activity)

flushing C02
4 °C
laminate flush



C02
20%

2.1

(%)
(%)
(%)
(%)
(%) *
(mg/100g)
( g/100g)
( g/1009)
( g/100g)

( 9/1009)

( g/100g)

( 9/1009)
( 9/1009)

(mg/100g)

(mg/100g)
(Cal/100g)

:Bogdan  David (2001)

23 (lipids)

Taira (1983)

88
8.0
2.2
1.0
0.8
50
36
251
18
10
243

04
0.05

405

palmitic oleic

91
1.6
0.5
0.6
0.3
45
27
106
0.9

105

0.08
0.03

410

linoleic
palmitic (C16:0) 16-



23 stearic (C18:0) oleic (C18:1) 34-43 linoleic (C18:2)
35-43 linolenic (C18:3) 1-3
(Rancidity)
3
. lipolysis
lipolytic rancidity ~ hydrolytic rancidity
2. (oxidative rancidity)
(autoxidation)
hydroperoxide
( linoleic linolenic)
(lipoxy-
dase)
initiation
(ROQY)
(ROOR) R) R
(ROOH)

2.1
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linoleic

linoleic 2 5
(018:1A 9) (-0 2) 1
pentadienyl radical
intermediate 9- 13-
( 22)
13 9
ARG NN
l H
13 . 9
Ve ST N
[/13\/\/\ /W;\ Pentadienyl radical intermediate
‘ 0, loz
00. 00
W /\/\)g\
‘ RH l RH
OOH OOH
/1‘3\/\/\ /\/\/g‘,\
13-hydroperoxy radical g-hydroperoxy radical
2.2 linoleic

: Fennema (1996)

n-hexanal

Grosch  (1987) n-hexanal
(secondary oxidation product) linoleic linoleate 13-hydroperoxy radical (13-
LOOH) precursor n-hexanal off-flavour

(Wongpornchai , 2004
Shin , 1986)



2.4 2- - - (2-Acetyl-1-pyrroling; 2AP)
2AP Buttery (1983)
2AP (Buttery, Ling  Juliano
1982) 2AP
O
N7/lk
< N
Mahatheeranont (2001) 140
105
2AP
105 Yoshihashi, Huong Inatomi (2002)
2AP L-proline (123
Pro /

/. Other metabolites

/
g . ~OH e )/ CH3
N 77 Soumic/l N /’
H )

0 y
2.3 2-acetyl-1 -pyrroline
- Yoshihashi (2002)
2AP
Buttery
(1983) 2AP (Pandanus amaryllifolius Roxb)
2AP Wongpongchai (2003) 2AP
2.5 n-hexanal 2AP
(Yasumatsu , 1964)
off-flavour n-hexanal

2-pentylfuran
(Wongpornchai , 2004; Widjaja, Craske ~ Wootton ,1996)



Widjaja, Craske, Wootton (1996)
YRF6 30°
84% 3
( 22)
n-hexanal) , -pentanol, 2-pentylfuran, 1-octen-3-ol 4-vinylguaiacol

> >



2.2 3 3

peak Compourd Fresh ~ Paddy  Stored  White
Number white browr
14 n-Hexanal 1396 3194 3184 5066
15 2-Hexanone 18 2 Rl ki
16 Pyridine 9 5 0 16
19 n-Pentanol 104 206 291 391
23 2-Pentyifuran 12 196 172 434
26 tt-Heptanal 102 18 84 153
2 2-Hegtanonc 92 65 6/ 92
3 (E}-2*Hexenal 233 18 20 3
3 n-Hexanol 60 48 15@ 3
33 Methyl heptanoate 2 14 8
3? 2-Ac_ety|-]%colme 670 344 3] 326
_ Collidine (TMP)
37 n-Octanal 83 12 143 3l
40 6-Methyl-5-hepten-2-onc 3 18 107 102
41 %Z-Heptena 97 182 233 258
42 -Octen-3-0l I 90 142 128
43 n-Heptanol 30 A 80 6
47 n-Nonanal 244 174 157 439
43 2-Nonanone fr 21 6 1
53 Benzaldghyde 52 85 104 120
5 (E)-2-Octenal 98 153 188 316
55 -Octanol _ 52 17 62 ]
53 (E>-2, (£)-4-Heptadienal 14 2 12 23
65 n-Decanal 36 34 YA o4
69 (E)-2-Nonenal 41 47 o 92
1l -Nonanol 16 8 14 19
14 Acetophenone 48 3 8 20
[ Phénylacétaldehyde 23 45 3 4
16 - Clecanal 6 12 15 17
11 2-Undecanone 9 ND ND
82 £)-2-dcccnal 30 26 2 182
85 £>2, (EH-Nonadicnal 6 ND ND T
89 -Phenyleihanol 217 20 16 3
% ££>-2, (E)-4-Decadienal 97 56 56 255
99 -Tridccanone tr 6 4 4
no 2-Pentadccanone 95 14 42 17
m 4-Vinylguaiacor &4 181 137 146
115 4-Vinylphenol* 12 62 44 68
118 Indole 88 [/ M 21

* Expressed as pg kg™ * rice wet weight.
* |nternal stanaard.
* Tentatively identified.

:Widjaja, Craske ~ Wootton (1996)
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Lam Procter (2003)
Cocodrie, Wells Drew 37°
70% 50 n-hexanal (p<0.05)
3 50 (  24)
lipoxygenase lipid auto-oxidation
CeHska
2 Mioer L)
M ot i
;..
Time {days)
2.4 37°c
70%
. Lam Procter (2003)
Wongpornchai (2004)
n-hexanal  2-pentylfuran 105
modified air 30 40°c
hot air 4050 70°¢ 13-15%
( ) 20-35 °¢
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70-85% 10 ] n-hexanal 2-pentylfuran

n-hexanal  2-pentyl furan

2AP
Widjaja, Craske ~ Wootton (1996)
YRF6 30°c
84% 3 3
2AP 40-50% ( 2.2)
Wongpornchai (2004)
2AP 105
10 2AP
2AP
2-AP
2.6 n-hexanal 2-acetyl-1-pyrroline

gas chromatography
mass spectrometry  GC-MS
Yajima (1978)
“Steam Distillation Continuous Extraction™ SDE Koshihikari
GC-MS
hydrocarbons 13, alcohols 13
aldehydes 16, ketones 14, acids 14 ,esters8 , phenols5 , pyridine
3, pyrazines 6 8
Mahatheeranont (2001)
2AP 2AP
acetic hydrochloric
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2AP -hexanal solid phase microextraction
(SPME)-GC-MS (Wongpornchai , 2004) n-hexanal 2-
acetyl-1-pyrroline SPME
' SPME
SPME dynamic headspace sampling
headspace (absorbent)
headspace
chromatography
SPME .. 1990
volatile semi-volatile polar non-polar
(Zhang , 1994)
GC
' GC-MS
GC
GC
(distribution) (partition)
' (phase) ' '
(stationary phase) ! ' (mobile phase)

(relative  solubility) .

(carrier gas) - oven)



(injection port)

(data processing and storage)
PTGC (programmed-temperature gas chromatography)

( , 2537)
GC mass
spectrometer (fragments)
(ions) (stream of electrons)
(definite pattern)
(mass spectrum)

( 1 2537)
2.1
(Peil et al., 1982) (
2545 - 2545)
(2545)
333 g/100g
( ) 105
(FS) (FP) (IG)
3.045-3.397 ¢/100g ( ) 105 FS
G 105
9 (p<0.05)
(PV) (9.47-9.71

meq/kg) PV PV 105 FS
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(p>0.05) PV
105 FS PV IG FP

2.8

polypropylene
laminated oriented polypropylene (OPP) |/

aluminum (Al) / linear low density polyethylene (LLDPE)

laminated OPP/AI/LLDPE
( , 2545  2545)
2AP n-hexanal
2AP solid
phase microextraction (SPME) 2AP n-hexanal

GC-MS
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