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Figure 1. Effect of milk powder on moisture content of donut samples
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Figure 2.Effect of amount milk powder on protein content of donut samples
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Table 1. Effect of milk powder percentage on the sugar content of donut samples (gr/100 gr sample)
oS el| A3

] oS Ll 3 Js s St E Aoy
Non;[legdat:cmg Reducing sugar Total sugar milk powder (%)
0.28+0.00a 9.01+0.02¢ 9.29+0.03b 0
0.23+0.04b 9.10+0.02b 9.35+0.05b 15
0.19+0.00c 9.20+0.02a 9.40+0.01a 2.5

(P <e/0d) wib o s ime gl KL Ot 53 0SS 8 Gy
Different letters in the same column indicate significant difference (P< 0.05).

Slgsgladigei 55 Ky S Nl 5 Ky sla e li p Kas i Hlade J11Y Jgua
Table 2. Effect of milk powder content on color indices and overall color difference in donut samples.

St s Ao s

* * *

AE b L a Milke powder
percentage
29.83+0.15a 44.31+0.11b 55.39+0.38b 23.51+0.36a 0
29.78+0.18ab 45.42+0.14a 56/63+0.14a 22.80+0.23b 15
29.27+0.33b 45.760.28a 56.86+.26a 21.47+012c 2.5

(P <e/id) wil e s me gl SIS Ot 53 OLSS L8 Gy
Different letters in the same column indicate significant difference (P< 0.05).
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Figure 3. Effect of milk powder content on the concentration of acrylamide in donut samples
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Figure 4. Effect of ratio of sugar replaced by stevia on the moisture content of donut
samples (the numbers written at the bottom of the columns from left to right, correspond to sugar and
stevia, respectively).
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Figure 6. Effect of ratio of sugar replaced by stevia on acidity of donut samples (the numbers written
at the bottom of the columns from left to right, correspond to sugar and stevia, respectively).
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Figure 6. Effect of substitution ratio of sugar by stevia on acidity of donut samples (Written numbers
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Figure 7. Effect of ratio of sucrose replaced by stevia on the protein content of donut (the numbers
written at the bottom of the columns from left to right, correspond to sucrose and stevia, respectively).
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Table 3. Effect of ratio of sucrose replaced with stevia on the amounts of total sugar, reducing sugar
and non-reducing sugars of donut (the numbers written at the bottom of the columns from left to right,
correspond to sucrose and stevia, respectively).
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Different letters in the same column indicate significant difference (P< 0.05).
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Figure 9. The apparent color of donut samples containing (a) stevia and sugar (b)
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Table 4. Effect of ratio of sucrose reeplaced with stevia on color indices and overall color
difference in donut samples
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Figure 10. Effect of ratio of sugar replaced with stevia on acrylamide concentration of donut samples

(the numbers written at the bottom of the columns from left to right, correspond to sucrose and stevia,
respectively).

IS (65 A

5okl A3 (IS A8 (S Aos (ogh do)s (DUs g Jge b s KU S L
PH i Kast 5 e .26l [2alS Jpuame 53 (S5 5 el 8 A3 Ao s 5 o5l ael fy ST
ey 5 0 Lstal ediS e o L S 035 0 S5l (S (sl e il J pamms el
Sie Sl s del o ST 0l 5 6 all SO andenl wcusb; doys ialS o Sl
Gilmiag 45 Sy Ol Ol oo olal (pl podis S Jpamms s slsl 13 5 IS a3 (s
led IS 15 olg dsmams 05 aland Golys 5 dal b ST S (il5 o A5 J e b

1V



OlSed 5 By Guew (o

&bo

1. Amrein, T.M., Schonbachler, Escher, B., and Amado, F. 2004. Acrylamide in
gingerbread: critical factors for formation and possible ways for reduction.
Journal of Agricultural and food Chemistry, 52: 4282-4288.

2. Ardent, A., Fink, M., Eldin, A.K., Rosen, J., Andersson, R. and Aman, P. 2006
Interaction effects of fermentation time and added asparagines and glycine on
acrylamide content in yeast—leavened bread. Journal of Agricultural and food
Chemistry, 112(2): 767-774.

3. Brandle, D.J., Stevia Natures Natural Low Calorie Sweetener. 1998. Journal of
Food and Chemical Toxicology. 35(1): 123-135

4. Brathen, E., Kita, A., Knutsen, S.H., and Wicklund, T. 2005. Mitigation
strategies to reduce acrylamide formation in fried potato products. Journal of
Agricultural and Food Chemistry, 53(2): 3259-3264.

5. Caballero PA, Gomez M., and Rosell CM. 2007. Improvement of dough
rheology bread quality and bread shelf-life by enzymes combination. Journal of
Food Engineering, 81: 42-53.

6. Cauvin, S. and Young, L. 2006. Baked products: science technology and
practices, Bake Tran, High Wycombe, Bucks, UK, Blackwell publishing, pp:
156.

7. Exona, J.H. 2006. A Review of the Toxicology of Acrylamide. Journal of
Toxicology and Environmental Health, 9(5): 397- 412.

8. Fiselier, K., Grob, K. and Pfefferle, A. 2004. Brown potato croquetles low in
acrylamide by coating with egg/bread crumbs. European Food Research
Technology, 219: 111-115.

9. Fredriksson, H., Tallving, J., Rose’n, J., and Ar man, P. 2004. Fermentation
reduces free asparagine in dough and acrylamide content in bread. Journal of
Cereal Chemistry, 81(2): 650-653.

10.Friedman, M. 2003. Chemistry, biochemistry, and safety of acrylamide, Journal
of Agricultural and Food Chemistry, 51(2): 4504-4526.

11.Hamzeluie, M., Mirzayi, H. and Ghorbani, M. 2009. Evaluation effects of
evaluation of sugar replace by glycosidic sweeteners of stevia on the peroxide
index in biscuit. Journal of agricultural sciences and natural resources, Vol. 16
(Special issue 1-a).

12.International Agency on Research on Cancer. 1994. IARC monographs on the
evaluation of carcinogenic risks of some industrial chemicals to humans:
Acrylamide. Lyon, France.

13.Iranian national standards .1378. Cakes - Specifications and test methods. No.
2553, revised second.

14.Kennelly, E.J. 2002. Sweet and non-sweet constituents of Stevia rebaundiana
(Bertoni).In: Stevia, the genus Stevia. Journal of Medicinal and Aromatic
Plants- Industrial Profiles, 19(2):68-85.

)



Yo o D)Lou:} c(A) KILN UJL\.G b‘,o d)‘@? 6}9115 A gl

15.Konyves, L., Brydl, E., and Jurkovich, V. 2005. Effect of different
saccharomyces cerevisiae yeast cultures on ruminal fermentation, metabolic
status and milk production in dairy cows. American-Eurasian Journal of
Scientific Research.31(2): 163-166

16.Morttam, D.S. Wedzicha, B.L. and Dodson, A.T. 2002. Acrylamide is formed
in the maillard reaction ,The Journal of Food Chemistry, 419(1): 448-449.

17.0wens, G. 2001. Cereals Processing Technology, Woodhead Food Science and
Technology, CRC.

18.Panpatil, V.V. and Polasa, K. 2008. Assessment of stevia (stevia rebaudiana)
natural sweetener: a review. Journal of Food Science and Technology, 45: 467-473.

19.Robarge, T., Phillips, E. and Conoley, M. 2003. Optimizing the analysis of
acrylamide in food by Quadrupole GC/MS. Chromatography and Mass
Spectrometry GC/MS. Application Note number 9195. Thermo Electron
Corporation, Austin. TX.

20.Shih, F.F., Daigle, K.W. and ClawsonL, E.L. 2001. Development of low oil-
uptake donuts. Institute of Food Technologists. 66(1): 141-144.

21.Skog, K. 2006. Acrylamide and Other Hazardous Compounds in Heat-treated
Foods, Woodhead Publishing.

22.Sun, D.W. and Brosnan, T. 2002. Inspection and grading of agricultural and
food products by computer vision systems-a review. Computers and Electronics
in Agriculture, 36: 193-211.

23.Tan K.J., and Mittal, G.S. 2006. Physicochemical properties changes of donuts
during vacuum frying. International Journal of Food Properties 9(2): 85-98.

24.Tan, K.J., and Mittal, G.S. 2006. Physicochemical properties changes of donuts
during vacuum frying. International Journal of Food Properties. 9 (1): 85-97.

25.Vass, M., Amrein, T.M., Schonbachler, B., Escher, F. and Amado, R. 2004.
Ways to reduce the acrylamide formation in cracker products. Journal of
FoodScience, 5(1): 19-21.

26.Zhang, Y., Ren, Y. and Zhao, H. 2007. Determination of acrylamide in Chinese
traditional carbohydrate-rich foods using gas chromatography with micro-
electron capture detector and isotope dilution liquid chromatography combind
with electrospray inozation tandem mass spectrometery. Journal of Agricultural
and Food Chemistry, 58(4): 322-332.

Ty



EJFPP, Vol. 8 (1): 41-65
http://ejfpp.gau.ac.ir

Gorgan University of Agricultural
Sciences and Natural Resources

Effect of dry milk and Stevia sweetener contents on the amount of
acrylamide and chemical properties of Donuts products

*M. Shahidi Noghabi*, R. Niazmand* and Z. Ghaeeni?
! Assistant Prof., Dept of Food Chemistry, Research Institute of Food Science and
Technology (RIFST), Mashhad, Iran
2 Department of Food Science and Technology, Damghan Branch,
Islamic Azad University, Damghan, Iran

Received: 2015/03/4; Accepted: 2016/01/17

Abstract

Background: Donut, a popular fried bakery product, is susceptible to acrylamide
formation during processing. Acrylamide is a compound produced in starchy foods
which are processed at temperatures higher than 120 °C. Acrylamide is known as a
carcinogenic compound and therefore controlling the factors affecting its formation
during food processing is of great importance. The aim of this study was to
investigate the effect of dried milk powder (at the levels of 0, 1.5 and 2.5 % wi/w)
and sweeteners type (stevia and sucrose at different ratios 0:100, 30:70, 50:50 and
100:0) on the amount of acrylamide produced in donuts.

Materials and Methods: A completely randomized design based on factorial
experiments was used to evaluate the effect of milk powder and sweetener on
physic-chemical properties and the amount of acrylamide in the product (donut).
Samples from different treatments were analyzed in terms of chemical properties
(moisture, pH, acidity, total sugar and protein) and the product color. A gas
chromatography with mass spectrometry detector (GC-MS) was used to investigate
the effect of treatments on the formation of acrylamide in the end product. The
mean values were compared using Duncan test (p<0.05) by Minitab software
(version 16) and the graphs were drawn in Microsoft Excel.

Results: The results showed that by incorporating milk powder into donut
formulation, the levels of moisture, protein, total sugar, reducing sugar and
acrylamide increased and non-reducing sugar and darkness decreased in the
product. The concentration of milk powder had no significant effect on pH and
acidity. The results showed that by replacing sugar with stevia in the formulation of
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donut, moisture content, acidity, color appearance and concentration of acrylamide
decreased and the levels of protein, total sugar and reducing sugar increased. The
results also showed that the type of sweetener was an important factor in
acrylamide formation and by replacing sugar with stevia, the final content of
acrylamide decreased. It was also found that by increasing the amount of milk
powder in the formulation, the amount of acrylamide in the final product increased.
Therefore, acrylamide formation in and chemical properties of the final product can
be controlled by optimizing the formulation.

Conclusion: By using this information, we can optimize the conditions so that
acrylamide is formed at the least concentration and therefore improve the public
health.

Keywords: Acrylamide, Stevia, donut, Gas Chromatography, Millard reaction.

hY)



"



