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Table 1 Linear model regression coefficients of acrylamide and reducing sugar amounts in
Petit Beurre and Madar biscuit samples with different percentage of invert sugar replacement

Madar Petit Beurre Factor
72.42+(Reducing  sugar amount  67.64+(Reducing sugar amount  Model
*6.74) *6.25) R’
0.99 0.98 p-value (Regression)
0.00 0.00 p-value (Lack of Fit)
0.1 0.003

PSSt -t

S oy sl Sl ol hagn @l S b«
S S s Jse b 3 L bl 43 Sl
Ol plad S S5y Fp o¥ et 3l 5 s
S sy ol Sl sl s S psb s |y Al ST
sl L3 e 4 glde gle o) Jles o)
sl G oS ssd e slpiy (Zow slaes sl s
33U lalen Sap 3l @S sl 5 el O e
b Sl analr obml 5 ol sl o Lol L ST
e el 2lpb Glaes sl B Do ey 4 ax
A5 e b BLI 53 5 p3Y Ikl 5 ol 55 5 03 50

.L..ll.a.r RSl Lhaé)jb.é Cﬁ‘)b CJ)).'...»_‘

GLA -0

[1] Codex alimentarius, 2003. Discussion paper
on acrylamide. Available from:
http://www.codexalimentarius.com/CX/FAC
04/36/34, Rotterdam, Netherlands.

[2] Claus, A., Mongili, M., Weisz, G., Schieber,
A., Carle, R. 2008. Impact of formulation and
technological factors on the acrylamide
content of wheat bread and bread rolls. Journal
of Cereal Science, 47: 546- 554.

[3] Ciesarova, Z., Kiss, E., Boegl, P. 2006.
Impact of L-asparaginase on acrylamide
content in potato products. Journal of Food
and Nutrition Research, 45: 141- 146.

[4] Graf, M., Amrein, T.M., Graf, S., Szalay, R.,
Escher, F., Amado, R. 2006. Reducing the
acrylamide content of a semi-finished biscuit
on industrial scale. LWT, 39: 724- 728

AR

L JS Sl (Vo) DSes 5 eS8 s ol
AU L L S8 5 55558 seSel) A3 5l s
S slaesssl b s del ST Ol a0 o5 LB
5L el oS sls 0L s men [V] il
boamslie 5> Al ST BB s S 1 e o
L Slade il s cih SIS L L Kl
A sz ma Lo et Jpep o3 p SYO w0800
Sl 3 nl A ey ok s del ST S Ol 02
slos 53 2oy 5l S L L Sl S e
doys 00 & e aids VY Olej 5 ol 8 Sle am s Yeo
33dmn ol cpl s s b ST LSKEs Ol 3 il 59l
5 0SS xSk lld o 8L plssds G
0 S skl sl as Wl olas (Yeev) oL
53 el ST e 1S il ol oy Sy Jge b
Ao aids V) Oley e 5 oS mle am s Yoo sy (gles
Soan 0o YO Jl s s 5 sl S e [V]
s bt 0 S8 Sl elial il s gl
S eslizal & J 5 s del b ST Jlaie s il
5 Al i ST SES sl s S8 b« 350
S oy b 0] sl fals aids Vo ooy Ol e
PR S W N K
5 bs JAS e & Loy S cpl 4 (YY) 0L
L3 gy S gla sweiaw Ol Lo as sl > Ol
Lo oS5 ol Ol Ol o s (5 208 oS el

DIV sls 2als LT s



\yan C,\.:..@,ﬁ.b)' N 092 Ay a)Lo..i:

of three honeys of different types from
Anatolia. Food Chemistry, 100: 526- 534.

[13] Mine, Y., Zhang, H. 2013. Chapter 5- Egg
components in food systems. Biochemistry of
Foods. 3" edn., Canada: Department of food

science, 26 p.
[14] Raikos, V., Hansen, R., Campbell, L.,
Euston, S.R. 2006. Separation and

identification of hen egg protein isoforms
using SDS-PAGE and 2D gel electrophoresis
with MALDI-TOF mass spectrometry . Food
Chemistry, 99: 702- 710.

[15] Rajabzadeh, N., 2007. The basis of cereal
technology. Ed. 2. Tehran Press. Tehran. pp:
572.

[16] Yaylayan, V., Locas, C., Wnorowski, A.,
O’Brien, J. 2005. Mechanistic pathways of
formation of acrylamide from different amino
acids. Advances in Experimental Medicine
and Biology, 561: 191-203.

[17] Sanny, M., lJinap, S., Bakker, E.J., Van
Boekel, M.A..S., Luning, P.A. 2012. Is
lowering reducing sugars concentration in
french fries. Effective measure to reduce
acrylamide concentration in food service
establishments. Food Chemistry, 135: 2012-
2020.

VYV

[5] Keramat, J., lebali, A., Prost, C., Jafari, M.
2011. Acrylamid in baking products: Journal
of Food Bioprocess Technology, 4: 530- 543.

[6] Vass, M., Amrein, T. M., Schonbachler, B.,
Escher, F., Amado’, R. 2004. Ways to reduce
the acrylamide formation in cracker products.
Czech Journal of Food Science, 22: 19-21.

[7] Gokmen, V., Senyuva, H.Z. 2007.
Acrylamide formation is prevented by divalent
cations during the Maillard reaction. Journal of
Food Chemistry, 103: 196- 203.

[8] ISIRI, Institute of Standard and Industerial
Research of Iran. 2009. Biscuits: properties
and methods of measurements. No. 37. Ed. 6.

[9] ISIRI, Institute of Standard and Industerial
Research of Iran. 2006. Cakes: properties and
methods of measurements. No. 2553. Ed. 3.

[10] Biedermann, M., Biedermann-Berm, S.,
Noti, A. 2002. Two GC-MS methods for the
analysis of acrylamide in foodstuffs.
Mitteilungen aus Lebensmitteluntersuchung
und Hygiene, 93: 638- 652.

[11] Payan, R., 2004. Introduction to technology
of cereal products. Ed. 2. Nopardazan Press.
Tehran. pp: 313.

[12] Kucuk, M., Kolayli, S., Karaoglu, S.,
Ulusoy, E., Baltaci, C., Candan, F. 2007.
Biological activities and chemical composition



JEST No. 63, Vol. 14, May 2017 ABSTRAC

Effect of replacing sucrose with invert sugar on Acrylamide
Content and other chemical characteristic of Petit Beurre and
Madar Biscuits

Khechomian, A.*, Niazmand, R.?*, Shahidi Noghabi, M. 2

1. MSc. Student of Food Science &Technology, Islamic Azad University, Damghan Branch, Iran
2. Assistant professor, Department of Food Chemistry, Research Institute of Food Science and Technology,
Mashhad, Iran
(Received: 93/10/28 Accepted: 94/2/6)

Acrylamide is a chemical compound that is produced in starchy foods such as biscuits at temperature
higher than 120°C and there is concern about its carcinogenic properties. Since biscuit is one of the
most consumed floury products, the objective of this research is assay the effect of invert sugar
replacement in four levels (0, 25, 75 and 100) on acrylamide content, reducing sugar, pH, acidity
content and moisture. Data were analyzed in a factorial design using ANOVA followed by Duncan’s
multiple-range test at P<0.05. The use of invert sugar syrup instead of sucrose solution in Petit Beurre
and Madar biscuits increased the content of moisture, acidity and reducing sugar but decreased pH.
The replacement of sucrose solution by 100 % invert sugar increased the content of acrylamide in
Petit Beurre and Madar biscuit samples 99.4 and 103.9 ppb, respectively. The difference of
acrylamide contents of biscuits in similar percentage replacement of invert sugar was considerable.
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