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Table 1. Sponge cake formula (Percentage based on the weight of flour)

Ingredients Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment5
(Control) (A) B) © (D)
Wheat flour 100 100 98 96 94
egg 72 72 72 72 72
water 25 25 25 25 25
Sucrose 72 54 54 54 54
oil 57 57 57 57 57
Dry milk 2 2 2 2 2
Baking powder 1.34 1.34 1.34 1.34 1.34
Vanilla 0.5 0.5 0.5 0.5 0.5
Whey powder 4 4 4 4 4
Stevia powder - 0.9 0.9 0.9 0.9
(percentage of
sugar)
Chlorella vulgaris - - 2 4 6

(percentage of
flour)

wﬁd}ai o\MQ%@}(Qj)Wl 44.]9.3‘) Q’.’.\)J
5SS e SIS el s Sy 2l 0I5 Wa S

(Cogb o 039 plal ) S 6 Sl —Y-Y-Y

P b 0s b plaier s 0 Wsed p ST s
£y Sl Sl gyl 0Ll s Hke 4 e A
S b3 B Okl Jos soals 513558 55 5 aad 5o
5y T 3lge den 5 5550 2l Wsed Sl 530 Koo
(011 Exciton) o, S a5 baal o cday al= 0 55 .5 aals]

Sl Jes Lud i egeds a3 000 gles L

17

&h}}: BN cl:u‘ ‘_gl.hoyji Y-y
Cusby (6 S o)kl -\ =YY

S pbacdy e S i) S L L sl SO LY
Dol s el 5 A (5 ladew; Sl 035 4 13 )
483y Ay Ode 4y o gaeds a3 VT (0LJT Memmert)
53 Sl O3 4 badiseld Oy 31w S eals 18
abaly 5l eslinal b coghy 5ol 055 iy 5l

[a] s sl

wl-w2
- T Y

@4_}19)“)52 (\ ‘d"")>



\eeo B JYY 6,93 Avy GJL«J’

Qlﬂl L;l"lb Gw‘gf}l&&u

s S il e 3 Lo B2 5 k3 5
o 33 olSaws 4 b Il 5l ey (25 815 Al s
a3\ (s ol sles 5 Ay Slpsd s L Ol e
Vo w e gl Jee S el e

Glos L5 aks T ke kg ol s 1 ol s
Glos b0yl s el S e 4 5 ek a3 A
3 adsl O35 sl Lad eals Gl 3 s am s Ve
OLL |y i ged 5l ol sl gy Ol oL 26 O35

Al £ oddaly 1 ds s s e

(w2-w1)

%100

ST o= (¢ Lly)

5 AL asl s adsl O o 5w Wo s W adasly ol 5o
.[\’\'] Sl 6; (N 4.;_9».; d)_}m
Slydat g9 S (g S0l N0 —0-¥-Y

S err s San S lasb) paeme 035 oS

.[Y\‘] A wl;:.o Q\)J:A}J; Loy AKK
(aw) o cdlad —-v-Y

Gl cdl i oK L o cdle (g Sl
Irelas el (Ol il 5 9)

e S5 VY=Y

j‘wcﬁob\‘ QJLU' MUJJ&.:SMﬁ &)ﬂju
o e Gkl s IR Ky K8 Sy

%

L*c(éb)) _LFJ) b*c(é;ﬁ)s—éjw) a u.a;-u
.[YO] sLJJ._:_Jui k:)\)j.«o (&L.,;j))
e

Mrl;u‘\)f@‘b&b-bbuxj))‘c:%lb&fv»
IS (glos 55 aniils dadils = 9 05y 4 ax s L.

22 02 LIS Gladils 5 Jai 5 50 g0l s S a5ele

18

m.:JS\J\.:JTu\;ludﬂ&);}m@twﬁﬁfz
FeSE e 5 55 SIs 050 Wadi 5 O 3 o
Y] s aclowe ¥ oadal 5l eslazad b

wl-w2

S Aoy = — %100

(¥ )

S olen 4 o S 2le O35 Wi el nl o
M 5 p S i B o 2 055 W2 0 S

"ﬂ.ﬁjﬁ: (5}.‘5“}"'\'” . -

& Se3lul (1444) AACC £1-\Y s, 5l a0 s 0
5l s edd s, Seslul ol IS lde ke ol (ol s
dloms 59 5 (O/V) OO 55 s bgs e 598506 5 b
an o gz b s eld e 3] 5l S ) ]
Slr Ao N Sl gl 2] e YO 50l s
o 40 Oy B 500 IS e 1 035331 O 4y s
elil Sl e oS ln Sl ey 2l aels) Glas
A 00 5 ke O ) e YO IS ol sl 28 S
Jslow & e Ol 6l J ool s 4 NaOH
Aol o 00 (sl 1 S A ea5l edd an
b oas slgml 53 3, e B me o B i 5 SO
Vals S a o olSrs el e &S (Spo 4
Bl s Oy b bl 5 Al ols 13 WAL sk se
o3l b Jol> Jylows .5 5 planil 1) oo YOO (2
A5 oy S 0o Bl 5 0/ S gl gkl )

Mwwr&bﬂg}swﬂjﬁw)))

14><.x.~.w14.::!uf1x5&,m.x?.ﬂlv»

Sl e ya= x 100 (¥ aly)

A;,,;Q)-)rﬁxlooo
U'.".'ijjﬁ .L,é))= Q)\ M))X L;.;J}ﬁ))}sb
S SaSeylul —E-Y-Y

(o) WS e pgs a0 adsad o Olpee (5550510
Sl delS g5 dsad <=J§ S el (O



l.i}fw:' a%fd)l;- J».A:}M:‘Jﬁ WJ‘&SM‘};

O 5 S by

ooy by o3 s, i cbl —V Y-y
DPPH

SISl eslizad b SlwSt 2T s oy
DPPH J sitie Jlome 51 2 ks 1/0 .23 S pLDPPH
Al dgloe S s Ko 00w (Jpas e V)
dovwy 4 ai3s Yo 5l o dols Jdoe 5 A 6L
Oloy 53 der il skl e il 010 5 e gty Sl
$yed 0ok alls DPPH Jolos o (izen 5 i
doys ol 1St 5T Ele Ol e s 0l 50
s bl 3 5 S anls 0 el a5 L (S50
00 &S wyas ojlias I ale) IC50 arlous 5 iowis
el ShSl wl e as)s

Ol e (5,05

T4 T el s @ 4505 SIS ]
(0 adaly)

SL553L Ao ,5=[(Ag-A1)/Ag]x100

4.."}Q..' u.l} Ay 9 Jals 44.‘9AJ. uJ} Ao 4.2.3‘) Q’l\ 3
ol 0l C\Jxm\

= 2bi)) -V Y-r-Y

o S S 55 o Sl 032358l DLl e S
d)l.;:ﬁ\ 0 &:J).Lh djj}) salae! S0 d)ﬁ)T LA ealanud
(k.ab&.ﬂ =0¢.Ja.w}f\ﬂ=£cg.)}>.-=rcg.)j>'- )L:......FYLL;LS‘«:\)
e Slogar 5 A slal 5,188 LS sy
u;ﬂ%dlﬂ)fjjha‘efjﬁbcubt}»u&:s
o BBl sles 3 oy Bl e 5 dsl s 0o e et
o315 1,3 OLL 5,1 Ll s a1 s gl o3 of s

] s

Gobel Jdo o —£-Y

2-Yeast Glucose Chloramphenicol Agar

19

S AE g s edd an S 3 asie skl L O b S

] . ngso)'\.)d\ S = Al 3

PEICH U

o b VY ks L TAS gl ol s
v Sy Aol s sy 0 S L s b re e /)
on 3 TPA Ogesl pldl sl IS 55 o 45
S OB el 4 LSS e Slo e
P T P W LA BT SN SRR B
53 S O Dbl 5 o i O3a5] gl 3 Al
FS 5 Sl (S V0 sV slagg,

]

e 5 S IS 5 led -V oYY

VeAQA-Y ojled e s lkal 51 0T ol plomil 51
2le ol & pa S5l e S sl L esliz
WDV EE, ke S, ol 2 e 40 gl
£ Ol 3l Jee ) L A 4 (o= — S35 Ao
o5 ag V0T Jgdoue U ad Ll 2 e 4 gl 4y
5SS Sl el s 4 gday S, L5 ek
YGC S baoes ey 0 5 el ClS g a4 e
3yg0 oS James 3l 1) Je Yo B V0 b S s
OB lalr 51 g B 035330 005l Sy o 4y
Vel = Ve lad dhows 31 il e /) Slie CiS las
vy @ 5 A0 Jate S5 s b 4 e by
Wl S 53 ol (Ol it Sl g S 5 s el
S S 518 55, Y20 Side & gk a3 YO
A5 Ol 3D Ve 5V S, o3 edd A 5 S glad gal

[IA] s plasl s 5 (SUS (6 805100 0 5o 5T (L2 &

1-Texture Analyzer



\eeo B JYY 6,93 Avy GJL«J’

Qlﬂl L;l"lb Gw‘gf}l&&u

5 bl ol ag S 5)T pled oS5 VY

ey YA S

s_i..l;-j Li}:nﬂ‘ nL:f BEEY) LCJ\A? :JT L;L:Q..:.\Z 6@5}_{}

.W\AJ_.ZaAJjIY J)Jq-):mjlfjj yjl{

ST 1 bl 35l S = b 5l eslianl b 2y,
Lo O3l 3l 5 o3 e s Sl b S Ll
20 Olgeds! o 3 b o Sols aslin (gl o Sls (glaals
S bl HSS w3 Lo ga3l A eslitwl Aoy
elwil sl YV4 ST 5 SPSS 26 (Ll Jlshle

A 03zl Lals god ey 5 oLT (sla0s5

Cow g @L‘J—\“

Table 2. Chemical composition of flour, dried Stevia leaves and chlorella vulgaris powder

Components Flour Stevia leaves Chlorella vulgaris
(%) powder
Moisture 13.00+0.01 9.55+1.86 5.00+0.05
Protein 9.68+0.17 10.35£0.06 59.30+1.55
Ash 0.53+0.03 3.00+0.35 5.10+0.16
Fat 1.20+0.05 3.47+0.55 12.18+0.73
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Fig. 1. Protein content of sponge cake with stevia and different concentration of chlorella vulgaris powder

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 2. Fat content of sponge cake with stevia and different concentration of chlorella vulgaris powder

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 3. Ash content of sponge cake with stevia and different concentration of chlorella vulgaris powder

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 4. Carbohydrate content of sponge cake with stevia and different concentration of chlorella vulgaris powder

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 5. Moisture content of sponge cake with stevia and different concentration of chlorella vulgaris powder

Means with different letter are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)

el Ol VIS S doys I L s
ol dald dsed 4 el S SS sladpes
sl cdle Ol o YL S Iy (p<0.05) (gols s
Ol alply o Sdr Ao s b 5 Y slie by e
A S ol 255 $ad s se Yzl oS 23 5 ans
Sl e B 1y J g 80l 5 3505 Sl 4o
o e ol Sl Ol s £ a1 das
S L a das e OLS |y (sl ime LialS s ol
Clad O3 g ;S Cle ol i dals & gad 51 Ol e o)
asb Jslr ool s 6 Bls e als G
o Yoo dlo 5o 01K 5 Zoulias il 55800 05 5
Ol o (S5S 53 S slaad b S 3Kl e 2 )
Olien 03 Jlgime Rl o ol o Ao s
Loy o8 Kos glaandlas s [18] conl ons oI e
S S b S8 o s, Yo o4 Jle Akesowan
SRS LS L stalie 5y e alol US> U5l -
gy Jame ol Cld DV pe b 3 SE Lo

g oolgroby Olidew js emes [Eo] syls il

24

! Sl Ol s V-

5 GBLb e bl Gl el el T el
Syhgn Cyeme oM Sl (S5 ams S oML
Loy g S cl Sbaxls 5l S ol el Ol
2 Sl Caaal S5 a3l S eSS
Sl s Sl Sl Gl sl IS
Dlde dibes a8 5l OLS N S s skl ows 4 (laesls
B RV RGN FER FVR P SICR A LR PGS
Loy o i 4 cpl by (P<0.05) 3 5 Iy i8S (sl jme
S Gl ped ushs 5 ol S Ol i alal &S
Sl o3l el Ll Sl ol slaasl ls 54 s
G ged 4 o ol L gzenl LS Lo 3 YO (gl «S A
53 Ll b S e sl oS sl Ol dals
Sl Olse 3 ol e Rl Bl o SIS 05050
Joe 3l iy slaos 513 50 580 das 36 555 e
Jol 53 ool Ols Gladise 5 o & S O oS 5

s e el 1 sl OF Ol 580 opl ply o353



b el oS (gl s gl B il SIS A 5 On 5 (S b~

531 ol b (gls me b i sSs OV g b 50 S sSKy M Ol ey s (ATAY) O s
[ cu L oaS das oo bl dald les b oaslie sl Cu o s il oS ol 5l eslanl U

[60] sls olis cales 30 sl 5 Lgal 5l eslarad a5 aislys Lol s 518
g P 20 Ry 0 . Oy

0.9 1
=@ shahed =@ A B C e=@==D
0.85 A
. 0.8 A
§
2
© 0.75
0.7 A
0-65 T T T T T T T T 1
1 15 30

Storage (days)

Fig 6. aw of sponge
cake with stevia and different concentration of chlorella vulgaris powder
Means with different letter are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 7. Effect of stevia and chlorella vulgaris powder on the crust color indexes (L* a* b*) of sponge cake.

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 8. Effect of stevia and chlorella vulgaris powder on the crumb color indexes (L* a* b*) of sponge cake.

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Table 3. Mold and yeast growth rate in different treatments prepared from stevia leaf powder and Chlorella vulgaris (log

CFU.g)
Treatments Storgae (days)
1 7 15
Control 0 0.92+0.80 ABa 1.28+0.48 A3
A 0 0.3340.57 Adb 0.92+0.80 A2
B 0 0 0.66+0.57 A3
C 0 0 0.43+0.75 A2
D 0 0 0.33+0.57 A2

*Different capital letters in each row indicate statistically significant difference (p<0.05)

*Different small letters in each column indicate statistically significant differences (p<0.05)

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 9. The effect of chlorella vulgaris powder and stevia on IC50 compared to the control

Means with different letter within columns are significantly different (P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Table 4 Hardness in different treatments prepared from stevia leaf and Chlorella vulgaris powder (N)

Treatments Storage (days)
1 7 15
Cotrol 4.49+0.07¢ 7.74+0.3658 11.27+0.9542
A 3.34+0.23¢ 7.05+1.1988 8.90+0.63A°
B 4.19+40.1282 6.67+0.1742 7.05+1.194¢
C 3.26+0.34Bb 7.02+0.9542 8.0240.23Ab¢
D 3.16+0.07< 7.17+1.0658 8.6240.34A°

*Different capital letters in each row indicate statistically significant differences(P<0.05).

*Different small letters in each column indicate statistically significant differences(P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Table 5 Springiness of samples during storage (mm)

Treatments Storage (days)
1 7 15
Control 8.16 = 0.154° 7.95+0.1142 6.71 +£0.2282
A 9.05 & 0.454ab 8.03 £ 0.174B2 7.37 +1.0882
B 9.17 + 0.404° 8.06 + 0.52B8 7.56 +£0.5982
C 9.87 £0.3442 8.48 +0.3588 7.59 £ 0.54¢
D 9.53 +£0.8242 8.58 +£0.3944 7.26 +£0.31B8

*Different capital letters in each row indicate statistically significant differences(P<0.05).
*Different small letters in each column indicate statistically significant differences(P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Table 6 Chewiness of samples during storage (mj)

Treatments Storage (days)
1 7 1
Cotrol 22.13+£0.4182 30.66 + 13.8142 20+5.188
A 12.73 + 1.604% 14.70 +2.20%° 13.20 + 3.254Bab
B 15.33 +£0.45%° 14.40 + 1.308° 13.36 + 4,108
C 14.86 +2.208b 17.03 £ 3.324Bb 19.80 £ 2.7842
D 14.80 + 1.208 20.26 £ 0.944® 12.43 +£ 2.22ABb

*Different capital letters in each row indicate statistically significant differences(P<0.05).
*Different small letters in each column indicate statistically significant differences(P<0.05).

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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Fig 10. Sensory properties of sponge cake with different concentrations of stevia and chlorella vulgaris powder

(Treatment A: The sample contains 25% stevia, Treatment B: The sample contains 25% stevia and 2% chlorella, Treatment
C: The sample contains 25% stevia and 4% chlorella, Treatment D: The sample contains 25% stevia and 6% chlorella)
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As consumers now pay moreattention to the nutritional value of food, the
food industry is focusing on re-designing traditional foods. Cake is one of
the most commonly consumed foods that nutritionists recommend reducing
its consumption in the diet due to its high sugar and fat content. Chlorella
algae have great potential for use in human nutrition due to its high-quality
protein content and its nutritional and functional properties. One of the
reasons is that chlorella algae contain essential amino acids that are not found
in wheat, as well as the use of the stevia plant, a compound of natural origin
that has no caloric content and can be a good substitute for sucrose. In this
research work, wheat flour was replaced with 2, 4 and 6% chlorella algae
powder and sucrose were replaced with 25% stevia plant powder. In this
study, the percentage of fat, protein, moisture, fiber, and ash of wheat flour,
stevia plant powder, and chlorella algae powder were measured. Then, the
properties of the cake, such as the percentage of chemical compounds,
volume, antioxidant activity, total mold and yeasts counts, color indexes,
Hardness, springiness, and chewiness using texture analyzer and sensory
properties were evaluated. Increasing the percentage of chlorella algae and
adding stevia plant powder in the cake formulation, increased the amount of
ash, fat, protein, moisture, aw, antioxidant activity and volume of the cake
texture, but decreased the amount of carbohydrate, the chewiness and
Hardness of the cake, b* (yellow), a* (red), and L* (lightness). Springiness
of the cake increased at first and did not change significantly on the 7th and
15th day. In terms of overall acceptability, the sample with 2% chlorella
algae and 25% stevia plant had the highest score close to the control sample
from the consumers' point of.
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