[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

[ DOI: 10.22034/FSCT.22.161.24 ]

\RXE3 JW JY 6,93 AN a)Ls.\i ‘J‘j’i‘ Jl“\"‘ C)L”ﬂ}f)l‘;dm

www.fsct.modares.ac.ir :aow Zolu

‘;:A}}%_JJ& Jlas

¢ le S Sl gat (S )0 9 2350 3Ll gl 5 e BT 51 eslinal b g S 0S bl S A5

O (K585, 5 omwdsbe S

VL;..«L.& s ‘-:;e\et‘): ;_)\J_){ @M

Ol 08538 e oDl 33T o&ils (0 3518" dol g ¢ 12 gl s psle 055 il

glﬁt‘;w,'\f‘@»uumim‘om\f.\,.\,‘&nigc_u)wl;%f‘d_u';c_um,twuﬁb,ﬁum;fv

oS>

dle SleMb|

st 4 03,18 Sy o 4 w3 g W3l 5 0,8 5l ST SO o Sn 5Ll IS il
S e Dl sl 5y e it ol slye 53 Lty 63, Shes sla S35 oo
St b b (555 60 e Sl T ) a5 et sl VI S sl
o R ol 3 S als Layts oy 55 O Mg a5 sl el J5
CLa Sy o ol Olsse (o Son 5Ll gl 5 53T il sl 5L
skt ol gl el e g S0 S il SIS (5500 amelisle S o miale S
ﬂ}j(\wﬁn”\wﬁ Ve asl el o Lops Ve 500 Y0 o L ciliie Jlas s
el ALY 855y Ol sen S ol L ol e A5 5Lali S )5
(oS e il 0 S V) o iils (S o Bl 05 P W) 2L L
LT o SYAEY ) ot (V) S g (I35 /) Sty 5 £07T) i
i e Ve g Tl e Yo L e 53 (D3l Yo £/AY) Dy < LB 5 g
= o YO t__,(.iPTr\_}_;_}_; Vo sl slas sl O op om0 sdalie 4l jals
ok e 4l 2alS o A3 00 mj(\du_é Vo bl s odalie anl 2alS
53 3Lab IS 5 o 55T s s a1 e e a3l Ll s 51 K5
ot e A3 Vv ralS (ol sy OF DL Sl a5 Cdls S5l lad gl
Sl o G bl sl S a S e e Slo s o e U
L o Ol e Sl SIS (il 5 o T Sl eslinal Ly (5 358 ol sl e ol )5

Bl alS e 5 LB s

s gle g
VEeY/V/N :C.JLU: é)b

VEYAY 1y fa sl

1S olds
(Bl Dlas ot
o el

NS

10.22034/FSCT.22.161.24.

*

RGOy Prvy

yazdanpanah2004@gmail.com

24


mailto:yazdanpanah2004@gmail.com
http://www.fsct.modares.ac.ir/
http://dx.doi.org/10.22034/FSCT.22.161.24
https://fsct.modares.ac.ir/article-7-77143-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

[ DOI: 10.22034/FSCT.22.161.24 ]

VErE 5 TY ayes AW oyl

T Ok ot o b aslin 3 5 Sn Slaels IS 1 5
AV e R s S eSS
O NP TE- S CVIE PR USRS
Sy g3 g G Sy 5 0L ) Lasls 5
A 58 Sl IS il BT B e 4
Al ol S Ao Vst o Gl b la o
—ased b alie (8, 55 Los s S 5Ll SIS Sl
gl b oS 5Ll SIS il s T 0 e gls
YoV ) OLes 5 soms [ 0] amals awps A o>
Olkily ol sl Ll 8 LSl5 &S s S edalia
T des olel adds s cosby L ol 511 g5l mn
—t;;wﬁbju:au}ifdg\;ﬂ(mc\)gb&w}@itf.
2l s ed byl 5l eddeg cole (S5 sle
Colo o133 o 5T e L aS 8 S a5 s S L3
w5 Bl @l Gk s b Sl
Olr 15 e a4y iy 2 039330 51 30 (S5 Sl i
Sl 3 OLSen 55,8555, [ V] el o3 8
osliinl il SUS js o o SOL > Olyis 4
ik sl Sl eslial U Gk ol 53 s S
S Pl S0 Vst s sl
OLen 5 JL[A] as s O oblas 5 (aboans
Y OLSHIS Ly glacn Syl 5l 5 (Yer0)
oslitul SIS 5y St 0l Ol 4l
Vo sl sl Ol Rl L s el sl Ll .05 S
4358y (Rl P e 03y JE Jlde cdo s 1 b
las Sl pl oS ol 2alS pa slacls slaw
w5 8] sy S e s el sl Sl U
il glans IS s a5 S (Yoo O KCas
= e e s S s oden (S QLSS et byl
KS kS 1 0Bl e 5 1S (S pas sl

25

PPV

Olge 4 oMo w5y o b BLI 5o (sadais s SIS
3 Ja S 5 eddp il o ladenl (JS LS are
O 5 B2 5 B sl olaw 550 L o DL 50
2 SISV G JE i 0 355 Sl s
2 GHEAS ) dn s S 5 5 b analis 5315 (05
A e SOl Sl bl el (S
Sloain) 355 S Sl Sl 5 055 Ll 4 Ml el e
Ll ol 5 0 Sl Il S e B e sles
Ll o5 e S5 Medlpm sbobsle vy b
ghdl Glag o Al wlis, G55 Aoy Y Sl S
Ll dr 5 LA S Gla o oy VSl kS
A sl 3 S D] L s 551 T e
Rl bl S sl 3550 Sl eslial g O e
b ozeS SVsame Shal QBLSC e sprs
Lot e [Y] b o s 5y SV e L wilitis S
Slge 03 g Sleo g luand lp ambe SLS 5
EC oL a8 sl ylS 015 oyl Y] s sl
035 3l Al 5 Slany Bl p s e atlid 552.3.3.13
-l V'U.j Sl 3y S 53 les 28 b w S
S O YW JsSU00 055 b acnd 55 5 5Ll 518
el )y 15 o o 3T ol ol el Al YT (65
bl s sn Ol oY s s S el
A Sz il ol S cd s s as Il
wdis 230l 5wl Y ) e esllel
by ol o [E] s b ok 5o 1) ol s
spd o o L T3l oS B S s Sl
1y o S 3ab gl il 5 5T (YY) 0L 515,
s Silol do s A sV oo Gaee b pla s
OLd 93 5 = ol o o (3505 sl (S

Al sl b gt Lsls 13 S5l a e LT L


http://dx.doi.org/10.22034/FSCT.22.161.24
https://fsct.modares.ac.ir/article-7-77143-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

[ DOI: 10.22034/FSCT.22.161.24 ]

eeslanal b 6)\5{,5 u;:..i.»l &S .,\.”Jf LS‘”L; i) cLid‘JJJ TPIR W)

S eslital b oS il S8 )5 4 addllas s Sl e @l Gb L Lsls I8 addllas 5,50 555 gl
SSrs un 5 eSS el SLSS K5 pdy (235 513 eslinad 3550 (5 oS
s sy O (555, 5 mm0isbe S mnle S o D] Sl e WS 03B L sl

el oo b a3l L, (VVY) O 5 651

kel S0 1y ke dite s p S ooden 5 OB

b S, g ol

aJ sl 3l g0 —¥-) e uaslie Olaj 5 et anw s Ol (ol Gl 3 g

S ol 3T LIS 51 KS g o pain Lo o kS 5] 3OS 4 Caglie oo ) e O esdle s S
iy S Jls By ki olal SE s Sol sadise SIS pln s et Cuglas S
g I alse slaelRis bl e o 5 S 03 s LD i dald el b amlie [ bages
a5 il 5 5T 5 sl ol S 3l ey O 5o O bl Gl Cusb )y wals 4 sl bajles eles
SE5L es e gl <,J§ sl A el b s S Sl il S S oSl a5 LB sl LS fals
30 SIS glasyl gla Sy s ol = olg olle N syl o shae o iS5 bajans
el e osls OLE Y s 53 Ras ol s eslind S5 3l IS 3l 5 e 5T 51 eslinad a3 05 B[

Table 1- Characteristics of flour used for cake preparation

Properties* Amount
Moisture (percentage) 13.14 +0.01
Protein (percentage)** 75+0.15

Moist gluten (percentage) 20.2 +0.76
Gluten index 87 +1.14

Ash (percentage) 0.508 + 0.02
Zolani number (cc) 14 +0.13

* The results obtained were the result of three repetitions.
**Analysis results are reported based on 14% flour moisture.
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Table 2- The steps of preparing cake dough using the sugar-dough method

Material weight (gr) Percentage Steps to do
oil 17.50 266 Heating was done for 10
sugar 22 330 minutes until the light
color of the cream was
produced.
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egg 22
flour 28.40
Baking powder 0.50
milk powder 0.61
vanilla 0.15
whey powder 1.23
water 7.61

330 Eggs were added in3t0 5
equal parts.
425.60 All the powdered
7.50 ingredients were sieved
9.20 together and added to
2.30 form a paste. It came out
18.40 half straight
11.40 After adding water, the

dough became smooth.

Table 3- Amount of fat and transglutaminase enzyme used in different samples of sponge cake

Treatment Transglutaminase enzyme treatment (ppm) Reduced fat (%)
A (Control) 0 0
B 10 25
C 20 25
D 10 50
E 20 50
F 10 100
G 20 100
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Figure 1- Transparent ruler used to measure cake
symmetry and uniformity
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Table 4- The results of comparison of average relative density and consistency in sponge cake samples

produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Specific gravity (gr/cm3) Consistency (gr/s)
A (Control) 0.002 °+1.08 0.01%3.03
B 0.001°+1.09 0.01%41.21
C 0.007°+1.12 0.023£37.62
D 0.0045+1.14 0.04°£11.25
E 0.05°+1.15 0.012£40.42
F 0.0023+1.24 0.02P+25.39
G 0.02°+1.13 0.06+31.32

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 5- The results of comparing the average amount of protein, fat, moisture and cake ash in sponge cake
samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Protein (%) fat (%) Moisture (%) Ash (%)
A (Control) 0.02°+£7. 16 34.35+0.01 P 15.60+0.30 ¢ 0.57+0.04 ¢ d
B 0.04°+7. 60 43.81+0.012 19.29+0.20P 0.14+0.04¢
C 0.05%¢+7. 58 29.69+0.02 ¢ 18.47+0.06 ° 0.60+0.03°
D 0.03°+7. 76 14.03+0.02 ¢ 21.43+0.20° 092+0.05°
E 0.05°+7.75 12.95+0.014 23.08 +0.03° 0.85+0.07°¢
F 0.02%+8. 34 12.69 + 0.08 ¢ 31.40+0.05 2 5.38+0.04 ¢
G 0.073£8. 43 13.60 £ 0.151 28.01+0.01° 2.70+0.06 °

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 6- Comparison results of average volume, weight, specific volume, and cake symmetry in sponge cake
samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment VVolume (cm3) Weight (gr) Specific volume Cake symmetry
(cm3/gr) (mm)
A (Control) 125.00+1.152 65.80+0.23 1.89 £ 0.01° 18.00 £ 0.57 ©
B 110.00 +2.30° 66.80+0.28 2 1.64+0.04 1/15 + 26/002
Cc 125.00 £ 0.57 2 67.20+0.11°2 1.86+0.052 12.00+£1.15°¢
D 100.00 + 1.15° 66.90£0.11 2 1.49+0.01° 24.00 £ 0.57 @
E 105.00 £ 1.73 " 66.90+0.11 2 1.56+0.02 17.00 £ 0.57 °
F 95.00+1.73°¢ 65.70+0.05 ° 1.44+0.02 ®¢ 19.00+0.57 &°
G 85.00+2.30° 66.00+0.11® 1.28+0.03 ¢ 10.00+1.15°¢

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 7- Comparison results of the average amount of apparent density, Solid density and porosity in sponge
cake samples in sponge cake samples produced with dough containing microbial transglutaminase enzyme

and reduced fat

Treatment Aapparent density (gr/cm®) Solid density (gr/cm®) Porosity (%)
A (Control) 0.52 +0.003¢ 1.20+0.001° 56.23+0.33?
B 0.60+0.01° 1.19+0.001° 48.97 +1.28°
C 0.53+0.001° 1.20+0.0052 55.18 £0.142
D 0.66+0.008 ° 1.19+0.002 @ 43.75+0.69 P
E .0.63+0.009° 1.19+0.003 @ 46.66+0.82
F 0.69+0.01° 1.19+0.001 2 42.26+1.04°
G 0.77+£0.01° 1.19+0.01 a 34.94+1.60 ©

All numbers are mean + standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 8- Comparison results of the average amount of texture characteristics in sponge cake samples in
sponge cake samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Hardness (gr) adhesiveness Cohesiveness Springiness Gumminess (gr) Chewiness (j)

(mj) (mm)
A 2778.50 + 4/04 ° 0.45+0.01° 0.67+0.005% 7.26+0.02?% 1.67°+1872.80 133.34 £ 1.17°
(Control)
B 2559/00 + 2/88° 0.32+0.01° 0.65+0.005 P 7.15+0.02*  0.51°+1651.15 115.77+0.61°
C 1810.00 £ 1/15 ¢ 0.28+0.01 ¢ ¢ 0.71+0.012 6.30+0.01¢  1.68%:1288.70 79.75+1.18¢
D 2448.50 + 2.30P 0.50+0.02 ° 0.68 +0.005® 6.75+0.01° 1672.10+1.15b 110.68 +1.17°
E 2440.00+1.73° 0.38+0.01° 0.65+0.01° 6.72+0.01° 1587.40+1.21 b 104.61+1.21°
F 3925.00 + 2/88 2 0.46+0.02 0.65+0.01° 6.80+0.01° 2540.00t£1.15a 16.1+12.1712
G 4033.00+2.30 2 0.61+0.02° 0.73+£0.01° 7.09+0.02 2 2943.00+1.73 a 204.62+1.74°

[ DOI: 10.22034/FSCT.22.161.24 ]

All numbers are mean * standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm
transglutaminase and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Table 9- The results of comparing the average amount of enthalpy, free and bound water in sponge cake
samples in sponge cake samples produced with dough containing microbial transglutaminase enzyme and

reduced fat

Treatment Enthalpy 1 (j) Enthalpy 2 (j) free water (%) Bound water (%)
A (Control) -67.00+£1.00 2 -2491.00+0.50° 24.03+0.50 2 27.00+1.00 a
B -78.27+2.00 @ -2243.27+0.94" 22.21+0.00 P 24.21+1.00°
C -66.18+1.00 2 -2754.18+0.81°¢ 26.62+0.00? 29/00+1/002
D -106.89+1.00 P -2537.89+0.83" 25.25+0.502 29/00+1/002
E -73.42£1.002 -2726.42+0.26 ¢ 25.42+0.002 29/00+1/002
F -76.39+0.65 2 -2814.39+0.71°¢ 22.39+0.00 ° 26.00+1.00°
G -83.80+£1.002 -1933.57+1.002 22.32+0.60 P 25.50 + 1.00°

All numbers are mean =+ standard deviation, different letters indicate significance at P<0.05 level. A: control, B: 10
ppm transglutaminase and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm
transglutaminase and 50% reduced fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase
and 100% reduced fat, G: 20 ppm transglutaminase and 100% reduced fat.
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Figure 2- An example of differential calorimetry in a sample of sponge cake produced with dough containing
microbial transglutaminase enzyme and reduced fat (Treatment G: 20 ppm transglutaminase and 100%

reduced fat).
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Table 10- The results of comparing the average amount of Sensory evaluation in sponge cake samples in
sponge cake samples produced with dough containing microbial transglutaminase enzyme and reduced fat

Treatment Smell Ttaste Color
A (Control) 6.20ab 6.87° 6.40°
B 6.272 6.37°P 7.272
C 5.00° 6.87° 6.57°
D 7.372 8.47° 8.83%
E 5.77° 2.47¢ 4.40¢°
F 3.73¢ 437°¢ 2.40¢
G 2.67°¢ 2.60¢ 1.134

All numbers are mean, different letters indicate significance at P<0.05 level. A: control, B: 10 ppm transglutaminase
and 25% reduced fat, C: 20 ppm transglutaminase and 25% reduced fat, D: 10 ppm transglutaminase and 50% reduced
fat, E: 20 ppm transglutaminase and 50% reduced fat, F: 10 ppm transglutaminase and 100% reduced fat, G: 20 ppm
transglutaminase and 100% reduced fat.
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prepared with erythritol as replacement for sucrose.
Journal of Food Science68, 2107-2110. [15]
AACC 1999, Approved method of the AACC,
American Association of Cereal Chemist, St, Paul,
MN.

[16] Institute of standard and industrial research of
Iran. 1987. The method of measuring the fat of cereals
and its products. No. 2862.

[17] AACC 1999, Approved method of the AACC,
American Association of Cereal Chemist, St, Paul,
MN.

[18] Attia, E.S.A., Shehata, H.A., Askar, A. (1993).
An alternative formula for the sweetening of
reducedcalorie cakes. Food Chemistry, 48:, 169-172.

[19] Kocer, D., Hicsasmaz, Z., Bayindirli, A, Katnas,
S. A. (2006). Bubble and Pore Formation of the High
-Ratio Cake Formulation with Polydextrose as a Sugar
- and Fat -Replacer. J. Food Eng, 78, 953 - 964

[20] Yazdanpanah, S., Ehsani, M. R., Mizani, M.
(2015). Water Mobility in Accelerated Ripening of
UF Feta Cheese. J. Agr. Sci. Tech. 17, 663-674.

[21] Lebesi, D.M., Tzia, C. (2011) Effect of the
Addition of Different Dietary Fiber and Edible Cereal
Bran Sources on the Baking and Sensory
Characteristics of Cupcakes. Food and Bioprocess
Technology, 4, 710-722.
https://doi.org/10.1007/s11947-009-0181-3.

[22] Swaran, S., Chauhan, G. S., Raghuvanshi,R.,
Sharma, P., Chauhano, P ., and Bajpai, A.(2003).
Replacement egg solids with whey protein
concentrate and optimization of its levels in cake
making. Journal of Food Science and Technology,
ISSN 0022-1155., 40(4), 386- 388

[23] Nourmohammadi, E., Peyghambardoust, H.,
Oladghafari, E., Azadmard damirchi, S., Hesari , j.
(2012). Effects of replacement sucrose with polyols
and aspartame on the properties of sponge cake.
Journal of Food Industry, 21, (2), 155 -165.

[24] Baeva, M.R., Panchev, I.N., Terzieva, V.V. (
2000). Comparative study of texture of normal and
energy reduced sponge cakes. Die Nahrung, 44(4),
242-246.

[25] Mohammadi Garfami, F., Eshaghi, M. R.,
Nateghi, L. (2015). Introduction to Zedo
Hydrocolloids, First Iranian Scientific Conference on
Food Science and Technology, Association for
Development and Promotion of Fundamental
Sciences and Technologies.

[26] Sehgal, H., Shahi, M., Sehgal, G. K., Thind, S. S.
(2011). Nutritional, microbial and organoleptic
qualities of fish patties prepared from carp (Cyprinus

39

GL'«:—O

[1] Shokrollahi, F., Mirzadeh, H. (1999). Polymer
Science and Technology, Twelfth Year, No. 4.

[2] Maghsoudi, S. H. (2005). New technology of types
of sauces. Tehran, Marz Danesh. Press, 139-143, 202-
221p.

[3] Arrese, E.L., Sorgentini, D.A., Wagner, J.R.,
Anon, M.C. (1991). Electrophoretic, solubility and
functional properties of commercial soy protein
isolates. J. Agric. Food. Chem, 39(6), 1029-1032.

[4] Kuraishi, C., Yamazaki, K., Susa, Y. (2001).
Transglutaminase: its utilizationin in the food
industry. Food Reviews International, 17(2), 221-246.

[5] Rossa, P.N., Burin, V.M., Bordignon, T. (2012).
Effect of microbial transglutaminase on functional
and rheological properties of ice cream with different
fat contents. LWT-Food. Sci. Technol, 48(2), 224-
230.

[6] De Pierro, P., Mariniello, L., Sorrentino, A.,
Gosafatto, C. V. L., Chianese, L., Porta, R. (2010).
Transglutaminase-induced chemical and rheological
properties of cheese. Food Biotechnology, 24, 107-
120.

[7]. Gauche, C, Tomazi, T., Barreto, P.L.M. (2009).
Physical properties of yoghurt manufactured with
milk whey and transglutaminase. LWT, 42, 239-243.
[8] Rodriguez-Garcia, J., Puig, A., Salvador, A,
Hernando, 1. (2012). Optimization of a sponge cake
formulation with inulin as fat replacer: structure,
physicochemical, and sensory properties. J. Food Sci,
77(2), C189-C97. 6.

[9] Lee, S., Kim, S., Inglett, G.E. (2005). Effect of
shortening replacement with oatrim on the physical
and rheological properties of cakes. Cereal Chem,
82(2), 120-4.

[10] Gomez, M., Ronda, F., Caballero, P. A., Blanco,
C. A. Rosell, C. M. (2006). Functionality of different
hydrocolloids on the quality and shelf-life of yellow
layer cakes. Food Hydrocolloids, 21(2), 167-173.

[11] ArabShirazi, S., Movahhed, S. and Nematti, N.
(2012). Evaluation of addition of Xanthan and
Hydroxyl Propyl Methyl Cellulose gums on chemical
and rheological properties of sponge cakes. Annals of
Biological Research. 3 (1), 589-594.

[12] Pyghambardoost, S. H. (2009). Technology of
cereal products, second volume. Publications of
Tabriz University of Medical Sciences.

[13] Pierece, M. Mand Walker, C.E. (1987).Addition
of sucrose fatty acid ester emulsifiers to sponge cakes.
Cereal Chemistry, 64, 222-225.

[14] Lin, S.D., Hwang, C., Fand Yeh, C.H. (2003).
Physical and sensory characteristics of chiffon cakes


http://dx.doi.org/10.22034/FSCT.22.161.24
https://fsct.modares.ac.ir/article-7-77143-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

[ DOI: 10.22034/FSCT.22.161.24 ]

W;.-VLAHJA)'}&:Q‘V.E[SWJ.L;—

[33] Ziobro, R., Korus, J., Witczak, M., Juszczak, L.
(2012). Influence of modified starches on properties
of gluten-free dough and bread. Part 1I: Quality and
staling of gluten-free bread. Food Hydrocolloids,
29(1), 68- 74.
doi:https://doi.org/10.1016/j.foodhyd.2012.02.009

[34] Delong, G.A.H., Koppelman, S.J. (2006).
Transglutaminase Catalyzed Reactions: Impact on
Food Applications. Journal of food science,
https://doi.org/10.1111/j.1365-2621.2002.th08819.x.
[35] Renzetti, S., Dal Bello, F., Arendt, E.K. (2007).
Impact of transglutaminase on the microstructure,
fundamental rheology and baking characteristics of
batters and breads made from different gluten-free
flours. Journal of Cereal Science.

[36] Cooke, D., Gidley, M. J. (1992). Loss of
crystalline and molecular order during starch
gelatinisation: origin of the enthalpic transition.
Carbohydrate research , 227, 103 - 1.

[37] Pietrasik, Z., Li-Chan, E. (2002). Binding and
textural properties of beef gels as affected by protein,
k-carrageenan and  microbial transglutaminase
addition. Food Res Int. 35(1), 91-98.

[38] Edoura-Gaena, R. B., Allais, I., Trystram, G.,
Gros, J-B. (2007). Influence of aeration conditions on
physical and sensory properties of aerated cake batter
and biscuits. Journal of Food Engineering, 79(3),
1020-1032.

40

carpio Linn.) of three weight groups. Food Science
Technology Journal, 48, 242 -245.

[27] Pouresmaiel, N., Azizi, M. H., Abbasi, S.,
Mohammadi, M. (2011). Gluten free bread
formulation by using guar and trans microbial
glutaminase. Journal of food science reserarches, 21
(1),70 -81.

[28] Ronda, F., Gomes, M., Blanco, C. A., Caballero,
P. A. (2005). Effects of polyols and nondigestible
oligosaccharides on the quality of sugar free sponge
cakes. Journal of Food Chemistry, 90, 549-55.

[29] Rosell, C.M., Rojas, J.A., Benedito, C. (2001).
Influence of hydrocolloids on dough rheology and
bread quality. Food Hydrocoll. 15, 75-8.

[30] Mehrabanshndi, A. (2013). Study of
physicochemical characteristics of glutenfree batter
and sponge cake [dissertation]. Gorgan: Agricultural
Sciences and Natural Resources, MSc. Faculty of
Food Science and Engineering.

[31] DesRochers, J.L., Seitz, K.,D., Walker, C.E.
(2004). Encyclopedia of Cereal Sciences.Oxford
Elsevier.129-133.

[32] Poursafar, L. Peighambardoust, S.H. Alizadeh
Shalchi, L. Shakuoie Bonab. E. and Rafat. S.A.
(2012). Effect of the temperature and time of flour
heat treatment on the quality characteristics of sponge
cake. EJFPP, 2 (4):, 87- 104.


https://ift.onlinelibrary.wiley.com/authored-by/DeJong/G.A.H.
https://doi.org/10.1111/j.1365-2621.2002.tb08819.x
https://www.sciencedirect.com/journal/journal-of-food-engineering
http://dx.doi.org/10.22034/FSCT.22.161.24
https://fsct.modares.ac.ir/article-7-77143-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-04 ]

[ DOI: 10.22034/FSCT.22.161.24 ]

JEST No. 161, Vol. 22, July 2025

ABSTRACT

Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran)

Scientific Research

Production of low-calorie sponge cake using microbial transglutaminase enzyme
and checking some of its thermometric, thermogravimetric and rheological

properties

Sedigheh Yazdanpanah®", Mohsen Aabbasi?

1- Associate Professor, Department of Food Science and Industry, Kazerun Branch, Islamic Azad

University, Kazerun, Iran.

2- Graduated from Master's degree in Food Industry, Department of Food Science and Industry,
Kazerun Branch, Islamic Azad University, Kazerun, Iran.

ARTICLE INFO

ABSTRACT

Article History:
Received:2024/9/22
Accepted:2024/11/10

Keywords:

Fat replacement,
Low calorie,
Textural properties

10.22034/FSCT.22.161.24.

*Corresponding Author E-

yazdanpanah2004@gmail.com

Microbial transglutaminase is an enzyme from the group of
transferases, which is widely used to modify the functional
characteristics of proteins in various foods. The covalent bonds
created by this enzyme have unique effects on gel formation capacity,
thermal stability and water retention capacity in proteins. The purpose
of this research was to investigate the effect of different amounts of
microbial transglutaminase enzyme as a fat substitute on the
thermometric, thermogravimetric and rheological characteristics of
low-calorie sponge cake. For this purpose, seven different treatments
were produced with 0, 25, 50 and 100% reduced fat, 10 ppm and 20
ppm transglutaminase enzyme. Based on the results, the maximum
amount of protein (8.43%), apparent density (0.77 g/cm3), solid
density (1.19 g/cm3), hardness (4033 g), adhesion (0.61 MJ) ,
cohesion (0.73), gumminess (2943 g), second enthalpy and
chewability (204.62 MJ) were observed in the treatment with 20 ppm
enzyme and 100% reduced fat. The lowest free water was observed in
the treatment containing 10 ppm enzyme with 25% reduced fat. The
treatment with 10 ppm of enzyme and 50% reduced fat had the best
taste, smell and color according to the evaluators. The amount of
protein increased due to the presence of transglutaminase enzyme in
the samples and its tissue characteristics improved. But reducing 100
percent of fat had a negative effect on the sensory properties of the
produced product. Therefore, complete removal of fat is not
recommended for the production of this product, but by using
transglutaminase enzyme, fat can be reduced to a significant extent.
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