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Abstract
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Acrylamide, a carcinogenic agent for human beings, is occasionally found in fried and baked foods,
especially potato chips and French fries. This chemical is developed by the Maillard reaction during
food processing steps. The objectives of this work were to study on factors affecting acrylamide
formation and to study on the method of reducing acrylamide content in potato chip product.
Experiments were divided into three parts. Firstly, the factors affecting acrylamide formation in
potato chips were studied by varying frying temperatures and times (150°C for 5, 6 and 7 min;
170°C for 4, 5 and 6 min and 190°C for 3, 4 and 5 min). Secondly, the acrylamide reduction in
potato chips were carried out by 5 different methods: (1) blanching sliced potato in hot water at
80°C for 0, 3 and 6 min; (2) immersing sliced potato in a malic acid solution at different
concentrations (0, 0.025, 0.05, 0.1 and 0.5 M for 6 min); (3) immersing sliced potato in a sodium
alginate solution at different concentrations (0, 0.05, 0.5, 1 and 3% (w/v) for 6 min); (4) immersing
sliced potato a sodium erythorbate solution at different concentrations (0, 0.025, 0.05, 0.1 and 0.5 M
for 6 min) and (5) immersing sliced potato in a sodium gluconate solution at different
concentrations (0, 0.025, 0.05, 0.1 and 0.5 M for 6 min) and then frying sliced potato in palm oil at
170°C for 4 min. Acrylamide in samples was extracted analyzed. Thirdly, sensory evaluation of
potato chip product was done by panelists. The results showed that the acrylamide content in the

sample increased with increasing frying temperatures and times. The blanching of sliced potato
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could reduce acrylamide by 64-72%. For food additives, acrylamide in potato chips was reduced by
29-73% after soaking sliced potato in the malic acid solution, by 46-63% after immersing sliced
potato in the sodium alginate solution and by 19-61% after soaking sliced potato in the sodium
erythorbate solution. But sodium gluconate solution could increase acrylamide formation in the
products. Therefore, blanching and selected food additives (malic acid, sodium alginate and sodium
erythorbate) decreased acrylamide content in potato chip. However, after sensory analysis, products
from all treatments had less acceptable than the control except for the product treated with 0.5%

(w/v) sodium alginate.

Keywords: Acrylamide/Potato chips/Blanching/Food additives



aanssnilszma

@ @ a

a awv a 4
Aivevevounm lnsamsnuiTounitiugia and.arvInnmaasuazinn lulad W.a.2552

@

] Y
(MRG-WI5255160) Alvn1savduayusvdszuimudivivaiuidod vevounszam

q

o I 1R a A St Yo (& o o v
IAATITWIU qUNTYY E]'li]]'iU‘Vlﬂiﬂ'H'l’J‘V]UWuWN‘ﬁV]GH'JUGl‘WﬂTﬂ'iﬂHW ANUUSUN Lm%%ﬂlu?
' o A a Jd 4 @ a
‘V\'Nﬂ']ﬁlllenlﬂlﬂiyﬁ1ﬂ‘|@c] Glﬂ’ﬁ']ﬂﬂuﬂ’]iﬂTJ‘ﬂU1uWUﬁﬂUﬂﬁuuim VOUDURAM WA.AT.AUNT
9 a a o o Y 3 o a a a
INALINT ﬂﬁﬁ;"ﬁ‘luﬁ’ﬂU?%UTuWUﬁ Sﬁ.ﬂi.ﬂﬁgnﬂﬂ AUIANINA LAZAT. WITUNN Li]iil}lll‘l’]ﬂﬂi]

a a 4 X a w I J o w
ATTUNITNITADUINYIUNUD uammﬁma%uqmmumumﬁ qﬂm’asz\!ﬂ 10A (UHI1¥U)

a ~

{ d @ 3 a a
nldanweyasiziiagau uaza15iail 599NV UAMUINEIINITINT Rulaw uag

q

@ ' { o ~ 3 W [ a
uNﬁWTJQ’)iﬁm’JﬁU AINUUAT ﬁ?ﬂujﬂﬂ’JHJﬁg’,ﬂ'Jﬂﬁﬂ'ILlﬂclufﬂﬁlﬂ‘Uﬁ'Jﬁ]EJN mamauamwﬂ.aiyfy.

a [

) a AAq Y ¢ A I s
VNTHNUDIIY Ll,fwﬂ'lﬂ'J"]f'l!,ﬂlJV]Gl‘ﬂﬂ]WN@HLﬂiW&fﬁlﬂiﬂﬂlmﬁiﬂill'lIﬂﬂi"l‘V‘l ﬂlﬂﬂlﬂ‘ﬂﬂm@']iﬂiﬂ

o o A A o A o ~ Y A o =
DID1D INUBUUIUN Tl“b"]f.lllugunﬂﬂuﬂuﬂﬁlﬂilﬂiﬂﬂiﬂ"l Lla$ﬂ1316ﬁtﬂiﬂﬁllﬂﬁiﬂilﬂi‘ﬂﬂﬁ']w



ARSI

unaadan1y lny
UNAATDNIYIDINAHY
Aaanssulszmea

GRERILY

51UMTANTI
s1emigililszneu

uni

1. uni

L1 fswazanudidgvesnuite
12 fagiszasa

13 wuwaAMsANY

14 lszTeminamadies 1450
2. ANONANS

21 sl

@ @

211 fugiuds

a a  w Jd o o
2.1.2 fﬂﬁﬂfﬂﬂLl'ﬁgﬂﬁ$UDUﬂ1§NaﬂWﬁﬂﬂﬂ!“ﬂuuF‘lﬁﬁﬂﬂﬂ

a 4
22 mslsznevezaianlua

= a a d
221 wpuimanamsiznevezaiarlua

v A [ a a 4
222  {hieninanemanaasilsznevezasar lua

223  msaamsinamslsznouszaianlud
224 minnzdasliznovezaianlud
23 degielueims

2.3.1  n5ANIAN

232 lwAuuoadua

233 TwAud 5o

234 Twasung laua
d ) 3 a v
3. gUnsamaztuneuMsauHuINUINY
A4 A ¢
3.1 nsosilonazgilniol
32 dagAuuazdnsnil

~< o = o o
3.3 msanwiednlszneumaniveaiudlsaa

2

O 00 =N W W

13
14
15
16
17
17
17

18



3.4
3.5
3.6

3.6.1

3.6.2

3.7

3.7.1
8.2
38/43

3.8

mM31iey (A0)

- o o

Mol ursIan

= @ a a o a @ d v ;/
msfineilatevosmsinaaisisznovozaian lud lunaanaumiuisinea

=l ad = a o a o d v I
Mmsany1IsMIanlsuaasliznevszasar lualunaasumiiudinen

< ac a a o a o d v o
MmsAnp1IsMIanlsuaasliznevezaian luad lunannsaumiulsinea
TaunITzuIUNTAIN

=1 ad a a L a o < v o
MsfnEIsMsaalsinuaslsznovozaian lualurnannamiudsinea
9 v A
A0T91 U113

[ a @ d v o

MIANBIUANYUZUVDINANNUNITUHTINOA
MsUsziumatlseamauna

a g
MIAUNIEH A

V
v @

a s
MINATIZHIT DT YN

a o aa
ﬂ’li')Lﬂﬁ‘l%W%@yjaﬂWﬂﬁﬂﬂ

a d
4. [HALAZIVNIUNANINAADY

4.1
4.2

4.3
4.3.1

43.2

433

434

d = @ o
pansznoumaniveaiuniian
@ a a 4 a o d v o
flatsveamanaaisdsznovazaia lua lunaasuniudsmen
=Y a o a @ d o o'/
msandsinaaisdsznevozasan lualunaanuniiudsinea
@ o a a o a @ 4
naveamsaniudsinelsaasliznevezaian lua lunaanam
Hudianea
a [ a a o a o d o o
HavednsaINanaelsuasliznovozaian lud lunaanaumiulsnen
=3 v a [ a a L a @ 'd
waved lmaonoaduanolJiumslsznovozaian lua lurannum
Husanea
=) an [ a a o a @ d
waved lmaonds soanolsnaasliznevszaial lua lunaanam

Hurianea

#win
18
18
19

19

19

20
20
21
21
21
22
22

22
23

23

25
26

27



a31iey (A10)

~ [ a a 4 a [ 4
435 wavoalmdounglnadelimadslsznovezasan lualundadum
HurTanea
a 9 o W a o Jd v o
44 wamsisziiumadulszamduiaveanannamiudsanea
5. ayUmwamsnaasanazUaiauonuz
1PNA501994
MANUIN
a. a I's ~ @ o
AMARLIN . IDMINATIZHMAANLAzMoN NI LS 1da
AMAWLIN U. NMTIATONAITIAI
MARUIN A. NT1HINATTIY
MANUIN 1. LUUNAFDUNIYsEaNauRd
a I'd
MAKUIN 9. NI AATIZHANN5U591
MANLIN . Toyaa

sz TAgIv

28

30

35

37

42

43

49

51

55

57

73

100



MIN

4.1

42

43

4.4
4.5

4.6

.1

2.1

2.2

2.3

.4

.1

.2

n.3

n.4

NYMIMIN

o =1 @ q‘/
panlsznoumaniveaiuiiian

a a L a o d v M @ {
Usuaasdsznovezasar lud lunand s iudsineanainnsnean
QUNNIAZIINAIN

a o a [ d v e'a

Msaaasliznovozaian lua lunannumMiuHsInen

@ Y a @ d v o
auanyazmanulszamdudauonaatuiiiudTmen

(= a o d @ o a Y v W
Mavonann LT ImoanNssziiuneaulssamdunauas

i T
in3aInd
[ Ay v @ a @ d v o a 9 Y
Ao duiaveIHanfuNTUdT oA NI sTuMeA Ul sE e mdurd

el AN
HAZINT 0 I DA IR
P o ~Aq VY
anzueuniowund Inu Innitwnlylunmsnaaes
a 4 :‘ @ @ @ n'/

maannzianulsilsmvesimang Ina (lulasndunii Tuduris

aauaziudsINEIUNIZVINNITAIN

a ' a 4
ma1anznanuulslsuvesmsisenonezaiat lua (ppb) lu

a 1

a o d w o @ {
NﬁﬁﬂﬂﬁnuuNiQﬂ@ﬂﬁaﬂﬂ1ﬂﬂ15ﬂ@ﬂﬁQﬂﬂﬁﬂﬂuazﬂa1ﬂ1ﬂﬂ

Y

a d a d
ﬁWﬁ1Tuﬂ51zﬁﬂ31ﬂuﬂiﬂiUum@Qﬂﬁ8U?uﬂWiﬁﬂﬁWiﬂigﬂ@UﬂgﬂiﬁWHNﬂ

@

a d @ o a [
(ppb) TuHAASMANITUNTINDAAI0ITA199

a I'd a v W
151951z A s sunsyszmiumadnnlssanndude

a d a : @ o A
wamsunizilsmanimmang InalududSaaandumsann
a a o a @ d v o [ 4
Ysinuansysznevezasar lud luranduaniudsinoarainnnean

a '

QUNNIAZIIAIAINY
a a o a @ d o o .
Usiaastsznovezaian luduonaan i uHs e NHILATZUIUMS
a a JdY ad
aaMINaaIlsznovezAIan lNAAIEITA1NY

MsUsziiunmatlseamaune

22
23

29
32

33

34

48
57

58

59

63

73

73

74

75

2



2.1
2.2
23
2.4

245

2.6
27
2.8
2.9
2.10

2.12

2.13

2.14

4.1

4.2

4.3

4.4

4.5

4.6

f.1

s1emajlilszneu

a a @ d v o
NTLUIUMTHAARAANUNLTURTINOA
a o
Tassadramaniivesmslsznovezasa lua
aaa a a 4
Ugnsomsinamislszneuezaian luannamsoz Insau
a a o aaa I'4
msnamilsznevezaiar luanmljisouuaaia
= a o a
wiewnenlassassvesmsliznevezaian luauaznsaez i1y
~
HOANWITIIY
v

YYNTEIMITVE Schiff base formation

A .
panilsznouvounsoana Insn Inns v

o 4 v @ v adg
2971320 VVDAUNTDINTIVIATYYIULULTUDIAAATOU
@ a 7Y A (24
Anpaz a5 INUNININAIT AATIEHAIAT AN TATH INNTIN

o ¥ a a
23n52nNoVYDUATDIANIA IATH TN
Iﬂﬂﬁ%n [.-malic acid 9% D-malic acid
Tnsaa3519v0900UA (Alginate) FHAAIY
Tassadavoa TmAoudisonn
TasaaisvesImfoung Ine

Al = Oy % Q'I
wavaana lumsatnaeisinanimang Iaaluiudsan
[ a a o a  w 4

waveana lumsadnaolIamstsznouozaian lua lunannam

a

@ @ ~ o I~ =
iudSamoanguvgil 170 °C iunan 4 win
Yy Y a a a o a o Jd
paANuITNTuYeInIAIAaaellSinmms)szneuezasan lua lunaadum
@ o ~ a o o =
T aneangumgil 170 °C unal 4 uin
Y 9 = v a [ a —~ e
pannudutuveslndsudatiuadelimumsisznevezaian lualy
Aa o o w o ~ a o [~ ~
HaaAmIuHTIneangumgil 170 °C ilunal 4 uin
Y 9 S an 1 a a o
nanTuTuYe InAouds sewaaelsmmmilizneuezaian lualy
a d o ~ a ) <] ~
HARNUNIUHTINEANGMYI 170 °C 1lunan 4 Ui
Yy 9 = a a o
panMuLtuYe ImAsung Inualsinamsilsznovezaian lualy
a o d w M ~ a o o3| =
HaRAMNIUHTINEANYUNYI 170 °C a1 4 11
v
v o d [ Aa °
AT TIMLAAINUFURUT s T IA NN uvelSinanihnia

@ A A ~ A
ﬂgiﬂﬁﬂllfnﬂ']iﬂﬂﬂaUﬂﬁuLLﬁQWﬂ31NU13ﬂau 600 u'ﬂuluﬂﬁ

10
11
11
12
14
15
16
16
24

25

26

27

28

28

51



f.2

f.3

.4

sam3gli)szneu (Ae)

v o ¢ ' a
ﬂﬁTVJlﬂGI'iﬁTL!lkﬁﬂﬂﬂ'ﬂuﬁiﬂ"luﬁi%ﬁ]W\iﬂ'JWNL%ﬂJ%H"U@Qﬂ?MWﬂ!

a o 1 d'
msisznovozasan luanununldngw
- Pl ~ Y
Tasin Tnunsuvesmssznevezasar luduiasgiunanududuain

Tasun Inunsuvesasilsenouozasarlua lud 100 1N S ML URTINoa

52

53

54





