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(temperature), wanlunNInNen (frying time) uwazaidAraIN1Inan (fryer type) 1A wuu
- = — .
WUNT (batch) ¥TaLLUABLUAN (continuous)

2. fladenauiuindunldluniman (frying oil) lwn AnuaniiRaedtiniu (properties
of oil) UTIN1EAIN (physical) kazi@wAN (chemical)) a1TuRANLAN (additives) wazAeL
\lau (contaminants)

3. fladanauiua g (food) THun AnsaNTTRY991Is (properties of food) V91T

. a I . = . | dld
NNEATN (physical) WaziEalAN (chemical), NN9LETUN (preparation) Lazd@ulsznauNNNT

waniUAeu LU (ingredients interchange with oil)
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temperature

Depending on the process frying time

fryer type batch

continuous

properties of the oil | chemical

Depending on the frying oil — physical
additives and contaminants
properties of food physical

Depending on the food - preparation chemical

__ ingredients interchange with oll

al o dld !
amwisznaun 1-1 nnuanstiafuniNaFanIzuIUN1INan

IRk Yamsaengsung, 2002
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period) 24 constant drying (the constant drying period) €24 falling rate (the falling rate

period) (Yamsaengsung, 2003)
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Temperature Pressure Pressure
Sat. Sat. Gauge

°F °C psia kPa bar mm Hg cm Hg
60.00 15.56 0.25 1.73 0.02 13.00 74.70
70.00 21.11 0.37 2.53 0.03 19.00 74.10
80.00 26.76 0.50 3.47 0.03 26.00 73.40
90.00 32.22 0.70 4.80 0.05 36.00 72.40
100.0 37.78 0.95 6.53 0.07 49.00 71.10
106.52 41.40 1.16 8.00 0.08 60.00 70.00
110.00 43.33 1.28 8.80 0.09 66.00 69.40
120.00 48.89 1.70 11.73 0.12 88.00 67.20
130.00 54.44 2.22 15.33 0.15 115.00 64.50
140.00 60.00 2.88 19.87 0.20 149.00 61.10
142.70 61.50 3.09 21.33 0.21 160.00 60.00
150.00 65.56 3.71 25.60 0.26 192.00 56.80
160.00 71.11 4.74 32.66 0.33 245.00 51.50
162.32 72.40 5.03 34.66 0.35 260.00 50.00
170.00 76.67 6.00 41.33 0.41 310.00 45.00
180.00 82.22 7.50 51.73 0.52 388.00 37.20
200.00 93.33 11.53 79.46 0.79 596.00 16.40
212.00 100.00 14.70 101.33 1.01 760.00 0.00

AuN : FanUaa NI ulauning AnsAAINIINANERST, 2545

3. lasiuluarmsuaznszuaunisnisanalauniaaasingiu
3.1 ludwluaims
oo 4y o oa . oA e o s
lasunetfluamnsteiivialaiugass (free lipid) uazladunsanagiullsmuise
AFulamem (bound lipid) (Anaaen waziisen, 2533) sasiuludae constant drying e
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3.3 NFTUAUNITANLIAUNIAUDIUINY
nganelaunarastnuANe lian19zussenA Ussnausag 2 999 1Hwn 109
N1998A (the frying period) A9N131816 (the cooling period) W bN190n8 laUNIALRI1N
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waguulaspanumul (the pressurization period) M9anaiusia (the cooling period)

(Garayo and Moreira, 2002)
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frying period) tuilugoanlauanRLLILRARLT initial heating Wules neldaniay
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gurduinauteslunismennielsianinzgayninia (Garayo and Moreira, 2002; igns

LL@S%?JY]‘W, 2544; Moreira and Barrufet, 1998)

4. msulasuulasanmwaasihdunldlunisman

= % o g @ I 5
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asinafaliasraatndun ldlunimaen  Inesndunldlunimantiuaslesuiladannaldiig
dfiseuaziiniaasuutlaslassa¥re 16un (Moreira et al., 1999; Yamsaengsung, 2002)
1. ANNNTUAINDINNT (moisture from food)

. aandauluaniA (atmospheric oxygen)

u

2
3. @mmwiﬂumﬁmm (high temperature)
4. Zadudeuniinaindaudsznaulue1yis (contamination by food ingredients)

14 v
tladeising < danannarinaniantuly 3 4o aaenisldeuiniugailinaiuuansng

fuassdan1azuwanaen LHun (Moreira et al., 1999; Yamsaengsung, 2002)



1. 49N 1ALFNE (the storage period) lutasilifludaanameus Busiuldaunszyiana

L% 1

dosinduat uesaaman Tneludasdenaiatinduazinisdudaiuainie
2. NIHTENNNT (the standby period) Tutaeililudasidsenavlldae daananiiie
wiulFuannfenlurnsieglussemannauniinimen uardaaaan lunisidusinuesin
Judanimaniudugass TneludasdenaiatinduazinisdudaiuainiAuargungige
! . . X o da ey ¥ .
3. 999n19Man (the frying period) Tudaetiiflugasninisldanuiduluaneinnimaen

a

¥ v v
Tnerlugdassananatitngduazdinisdudanuanis guugiage lavn uazanmng

u u

AN 12 AN9euAAeTaeaaT Tadauaztisansiig o iifsaulunislaauudasnu

AR

Period Temperature Factor Reaction Speed
storage cold air oxidation slow
standby hot air oxidation fast
isomerization fast

polymerization slow

pyrolysis slow

frying hot air, water, food oxidation fast
isomerization fast

polymerization slow

pyrolysis slow

hydrolysis fast

w1 1 E.A. Mcgill, 1980 #14lag Moreira et al., 1999
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volatiles,
1 antioxidants

Y _ |
aeratio absorption  vaporization stdiam

¥ heat

oxidation ’/dimm

A hydrolysis
hydroperoxides —— ™., |
soybilization ! !
. fatty acids di,
dehydration # ‘ guym;s
coloration metalslother cations glycerine

' food lipids

fission ———-rfroe.'}hqt.acals .
- .. saponification

ketones ey

acids, aldehydes dimers alkaline surfactants
alcohols, ketonea  trimers
epoxides, hydrocarbons

mwisznau 1-2 muanedizensine o Mnetulussudenszuaunimen
111 : S. Stevenson, M. Vaisey-Genser, and N.A.H. Eskin, 1984 #19lng Moreira et al.,

1999
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M990 1-3 Ananananstiansasuilasgninnaestindula AR iR ATy
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