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Table 1 Treatments prepared and abbreviations used in the present research

Treatment

No WPC*BG(%) No SPI*BG(%)
1 0, 0 (Control) 1 0, 0 (Control)
2 0,0.5 2 0,0.5

3 0,1 3 0,1

4 5,0 4 5,0

5 5,0.5 5 5,0.5

6 5,1 6 5,1

7 10,0 7 10,0

8 10, 0.5 8 10, 0.5

9 10, 1 9 10, 1

Whey protein concentrate (WPC), Soy protein isolate (SPI), Basil seed gum (BG)
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Fig 1 Specific gravity of batter samples containing
different amounts of whey protein concentrate
(WPCQ), soy protein isolate (SPI) and basil gum (BG).
The same lowercase and uppercase letters in
formulations containing WPC * BG and SPI * BG,
respectively, indicate no significance difference at
5% level
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Fig 2 Hardness (a), consistency (b) and cohesiveness (c) of
batter samples containing different amounts of whey
protein concentrate (WPC), soy protein isolate (SPI) and
basil gum (BG). The same lowercase and uppercase letters
in formulations containing WPC * BG and SPI * BG,
respectively, indicate no significance difference at 5% level
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Fig 3 Specific volume (cm®) of cake samples containing
different amounts of whey protein concentrate (WPC), soy
protein isolate (SPI) and basil gum (BG). The same
lowercase and uppercase letters in formulations containing
WPC * BG and SPI * BG, respectively, indicate no
significance difference at 5% level.
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Fig 4 Porosity (%) of cake samples containing
different amounts of protein concentrate (WPC), soy
protein isolate (SPI) and basil gum (BG). The same
lowercase and uppercase letters in formulations
containing WPC * BG and SPI * BG, respectively,
indicate no significance difference at 5% level.

Ny sl s ls —F-Y-Y
3 Ol als peo b L s donl Jlie sl
2 Ol s fas ooty iy O 555 0SS e
ok o3ls SLE Y i 3 g5 LSS (S, glaaxls
pm plas 53 LT oty (el o 5pei asiie ol o
S Vel cils Jop Ly J a8 ased baslis 53 s
sms e w30l Odd Gl esed STy el OT Y5
o B rmes el edsy oI 3 s L b (s
Rl 03 e T S e Bl s 5 (g Mde 3y ey
Oly 53 (YN J5b 5 (55850 ol 03 SIS 36 s
S Aapl Ll b L atls mals cle o amils
S S5 55 ol Koy 0350 IS iy T Bl 5 s
Gl sle s &S 55 O 5l S =t [A] st 5l

Jodss Y-y

3 Ol als peo b L S, donl Jlie sl
2 Ol Wl o ooty ity T s 6B ras
Sl ol esls OLE 8 S s M8 KSRl
Aol Bl ails poo 2l L 23 5 o a5 lailes
JRs Ol sy Sl ofan oSS S L GSan
L3S patie pimes L R U5 slad sl
At i Ol s 0 5liS Aoy 0 gl S bk el
S ey Yl Ol s foe Sl oM a o
sl Glptsn hes Gl g slagdd
dapl Loy 0 Gl ladises 4 Gl (gl S
Wby reo Ao)d ) Gl wises Sulg 5 0l L s
JHS il G L 55 ol dops Ve 5 Ol
O e SR LR = 2 (o ER CA E
e el SR L Ol Al pee Wle ads 4S5 508
s diSabl| (glaslgs dw Rl 5 J5 C3 e s LSS
LeeSles 58 iy B o e oSS 55 58 (gl glad S
Of amit 53 45 Kpd o et 3 0dd W5 T b 5 on S
S Fr rmer L e KSR B 4
03> e Y 5 el Ol gl el (ol Lages
SaS 58 bim 4 oS das e WS e s 38 sbols
Ok S sladisas s Ol a5l Cle [EY] aS
by il e ool LS 4 Ol e ) 58
0> SIS S bl iy O oy 3 3pmse slacets
Sontr e ol ol 45 [£6] 0l e oy s Y poas
pame 5 et 53 8 o CtsS o 5 55
Sy eaeed S L RS Olpe enS 00 5 2l
Solkl SR o iy T s DS S s
2 e ol R S s o B 4 5 0SS Sl
2l e 53 KS Olantle Sl i s 58 bl oISl
Ok 0L g 53 50 (TV)) O 5 S sl 0 oy
OlEs 5 Wsges eslizel Lo Of s doys V51 58
sk OU OgeV¥seod 55 So58l ol 31 eslanal s wisls
Sbdsle 5 Sl sse 28 Jpame JbS Olpe 5SS
slul Jpame 53 Sls 35 oS 0L s el b alie 38



Ve )ﬁ*«‘\q 092 MYV D)LA.J#

(Y010) OlKan 5 bl 3 [$8]l o Ll b jasls
el Ol Gl s o O (s o,5liS & dzils Ol
Jgamee SAls s am )3 a5 5 odd 55 S, Jals
o b (YY) Oas 5 o [0r]aas o ialS |
vi;) Q[:.aj,a.}f_)je 43‘:@.4;[4”}»: BB d}ﬁ'ﬁb
S gl dops Gl L as Wsls 1S il SS
bl b oola’ jasls s mals bape L jaxls Lo
3,50 s |y eaiie dis) e baises b Lasls 5 caly
s Al 03558 45 Lzl Ol <r~v~)¢.§};<;.,.[o\]
Glaxle Al 4 e o ol 85, 0 5lS 5 Lsw
Gl b s b b Laxle 5 4 S bases a5 L
oo sl R L s Gy o g el

] sl ol 1 ol Ky, Latls ol bsee

boaglie 53 1) g8 A% asls Ol oo e 5 5V
05 e (OVAY) UL 5 Oldsw ose Aadls J 28 & gel
A oo LSS 5de Doyl & LS WDel e
JAS wged 4 ol SIS gl wsed 2 33 S @
Sl € 53 b* Laxls oS sl Ol Cb cmemen [A]s S
g S 4ped & S foe BB L g (555 ol sl
sdalive Lolt Ol is La, b @l sl 5o bl ils o5
oz 03533 & Lnils Ol (Y0 8) 0L en 5 SVE s
alie 5o L7 antls 2alS o e 358 W66 00 55 o
52 35S oS e s W el cpl s s S xS e S L
Pl A losgd s aSTs 53 oS Wil e DS 5 ol
Sl mmen [V] AS e OS50 Oaml el 5 500
W a ol s pshe ORI L &l s

sl el L K, jasle Ol @n 5805

Table 2 Color parameters (L*a*b*) of crust cake samples containing different amounts of why protein
concentrate (WPC), soy protein isolate (SPI) and basil gum (BG)

Treatment Lab index WPC*BG SPI*BG

1 72.5+0.1*A 72.5+0.1°*4
2 70.5+ 0.3 A 70.5+0.3°4
3 67.0+0.3 %A 67.0+0.3 A
4 L* 68.4+0.3 "4 67.1+0.4°"
5 52.4+0.6%° 68.1+0.39%
6 56.6 +0.2°48 68.4+0.1 944
7 60.6 + 0.4 48 62.6+0.3¢84
8 492 +0.3°"8 66.1+03 "
9 63.2+0.5%8 69.0+0.1°A
1 14.1+0.1°4 14.1+0.1°4
2 14.1+£0.0°4 14.1+0.0%4
3 13.4+00°" 13.4+0.0°"
4 15.7+0.1*4 14.9+0.0*B
5 a* 14.1+0.0°% 14.1+0.0°%
6 142+0.0°% 13.3£ 0.0 °*
7 15.7+0.1%4 14.1£0.1°8

8 15.7£ 0.0 ** 13.2+0.0°®

9 14.1+0.0°4 13.3+0.0°*
1 20.4+0.1°4 20.4+0.1°%A
2 18.8+0.0 4* 18.8+0.0°"
3 18.6+0.1 44 18.6 0.1 <A
4 21.2£0.1%4 19.7+0.1°%
5 b* 18.0+0.0 ° 18.8+0.0°"
6 20.4+0.1°% 204+0.1°"
7 21.2£0.3%4 19.6+03°8
8 18.0+0.0 4 18.0+ 0.0 ¢4
9 19.6+0.0 A 18.0+0.098

Results expressed as mean values of triplicates + standard deviation.
a-d Different superscript letters in the same column among the samples denote significant differences (P< 0.05)
A-B-C Different superscript letters in the same row among the samples denote significant differences (P< 0.05)
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Fig 5 Hardness (g) of cake samples containing
different amounts of protein concentrate (WPC) and
basil gum (BG), indicate sample hardness after 2h
and 48h of storage, respectively, indicate no
significance difference at 5% level
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Fig 6 Hardness of cake samples containing different
amounts of soy protein isolate (SPI) and basil gum
(BG), indicate sample hardness after 2h and 48h of

storage, respectively, indicate no significance
difference at 5% level
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Table 3 Springiness of cake samples containing different amounts of protein concentrate (WPC), soy
protein isolate (SPI) and basil gum (BG) during storage (3 days)

Springiness

WPC*BG Day 1 Day 3 SPI*BG Day 1 Day 3
0, 0 (Control) 0.447+ 0.004 °® 0.531+0.083 74 0, 0 (Control) 0.447 +0.004 77 0.531+0.083 9%
0,0.5 0.869 + 0.008 °* 0.840 + 0.003 ** 0,0.5 0.869 +0.011%4 0.840 + 0.003 *®
0,1 0.865 + 0.053 °4 0.851+0.010*® 0,1 0.865 + 0.004** 0.851 +0.010 **
5,0 0.817 +0.003 °* 0.593 +0.010 ¢® 5,0 0.748 + 0.083°4 0.608 + 0.020 °®
50.5 0.899 +0.011 °4 0.782 +0.021 °B 5,0.5 0.816+0.005™*  0.717+0.058 °®
,1 0.891 + 0.001 4 0.837 +0.024 ** 51 0.777 + 0.008 °B 0.854 + 0.068 **
10,0 0.897 + 0.009 ®* 0.575+0.035 °® 10,0 0.762+0.116 °* 0.555 +0.023 B
10,0.5 0.904 + 0.028 ** 0.839+0.011*" 10,0.5 0.749 + 0.003 °* 0.598 + 0.009 °®
10,1 0.874 + 0.027 ®* 0.874+0.011 ** 10, 1 0.802 + 0.057 °4 0.709 + 0.019 *®

Results expressed as mean values of triplicates + standard deviation.
a-d Different superscript letters in the same column among the samples denote significant differences (P< 0.05)
A-B-C Different superscript letters in the same row among the samples denote significant differences (P< 0.05)
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In this study, the effect of adding whey protein concentrate and soy
protein isolate at three levels (0, 5 and 10%) with basil seed gum (0, 0.5
and 1%) on some quality characteristics of dough (density, firmness,
consistency and stickiness) as well as the quality characteristics of
gluten-free cake based on rice flour (specific volume, porosity, firmness,
elasticity, color characteristics and general acceptance) were evaluated.
The results showed that with increasing basil seed gum, whey protein
concentrate and soy protein isolate, the density, firmness, consistency
and stickiness of the cake dough increased (p <0.05). The results
showed that by increasing basil seed gum at each concentration level of
whey protein concentrate or soy protein isolate, the porosity and
firmness of the cakes produced increased. In the samples containing 5%
and 10% whey protein concentrate, by increasing basil seed gum in the
formulation, first the specific volume of the samples increased and then
decreased. It was also found that samples containing 5 and 10% soy
protein isolate had a higher L* index than samples containing 5 and
10% whey protein concentrate. With increasing basil seed gum, except
in samples containing 5% and 10% whey protein concentrate and 5%
soy protein isolate, the elasticity of the samples increased. Finally, cake
samples containing 5 and 10% soy protein isolate or whey protein
concentrate with 1 and 0.5% basil seed gum, respectively, which were
selected as the best samples from the evaluators' point of view can be
suggested as an alternative to regular cakes for people with celiac
disease.
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