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Table 1- Sample prepared

Raw material Control  Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7 Sample 8 Sample 9
samples ~ Gum0/2 Gum 0/2 Gum 0/6 Gum 0/6 Gumo0/4  Gumo0/2  Gumo0/4  GumO0/4  Gumo0/6
Essence Essence Essence Essence Essence Essence Essence Essence Essence
0/004 0/003 0/003 0/004 0/002 0/002 0/003 0/004 0/002
Flour 28/97 33/336 33/337 32/937 32/936 33/138 33/338 33/137 33/136 32/938
Sugar 25/16 25/16 25/16 25/16 25/16 25/16 25/16 25/16 25/16 25/16
Cacao powder 4/58 4/58 4/58 4/58 4/58 4/58 4/58 4/58 4/58 4/58
Mono glyceride 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6
Baking powder 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6
Chocolate 0/45 45/0 0/45 45/0 0/45 45/0 0/45 45/0 0/45 45/0
essence
Egg 15/25 15/25 15/25 15/25 15/25 15/25 15/25 15/25 15/25 15/25
Water 15/25 15/25 15/25 15/25 15/25 15/25 15/25 15/25 15/25 15/25
Qil 9/14 4/57 4/57 4/57 4/57 4/57 4/57 4/57 4/57 4/57
Gum 0 0/2 0/2 0/6 0/6 0/4 0/2 0/4 0/4 0/6
Essence 0 0/004 0/003 0/003 0/004 0/002 0/002 0/003 0/004 0/002
Total 100 100 100 100 100 100 100 100 100 100
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Figure 1- Level of response curve of the effect of
oregano essence and basil gum on dansity
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Table 2- Flour chemical properties
Qualitative attribute  Volume

Wet 14
Protein 10/88
Ash 03
Wet gluten 27
Acidity 1/0
Fat 3/65
pH 6



http://www.wikipg.com/%D9%86%DB%8C%D8%B1%D9%88

vy Cns S S B8k )3 (el (pilul 5 louyls Geuo (29)Serd g (ialuSTas ST o))

H
LB b gl Giai gl paals ol ‘-eppH
Gl Jolse asd o sul@ial Slie sule o
O il el Shsa o JT glan) Jio s
s Ll 5 Laolius wule LS 3 Cuinas wws S
cage SS gladiga 5o JauS g0 slag s w5y
s @l © e b wsd e o oo PH Gl
Loy ool simys Sial3dl b «S 0 poaddie sasl
b Gsa PH Slaie olas,dls fas Hlie Guals
Load paddie mll € e bV JS3) cdb phals
OhalS Gy PH a8 oS4 g Guilal il 33l
Jdosd b @Y saulie Heaa el Gul o oS il
ol 5o Koo Sl olS i T glased o
OBalS Eely (L el cnale Jlus 4S suss Lasi 5o
2556l o wm o (Bl 381 b (aigen s S PH
SlS5 prals ddu Glag,dls fas ol aby 50
O Babe 5o S gouma s asay 5 s (5550
bl o ke (a3l b oS suge Y6 PH lls
@l o oS pe S glad gai 5o ol Ginl38l &by
ailas WA Jlu Ho OLKes 5 goa, mB L
3 Olaa,dls fas B suliial wu g Glu Lol sty
Fale pu 4 58 o Nle Ol & IS

sl sass S PH Ll 38) el o oS

~0.0025

0.20 * 00020 A: Essence

9 5B 5S4 93 ailent 5 Frculy pedon aade <Y JSuh

pH‘_;‘gJJ._iothd.'ﬂdé.ua
Figure 3- Level of response curve of the effect of
oregano essence and basil gum on PH

» S ghle Glsie @ wlnad Ho sad Gugae
slagl Onipes wlbie e wose BdSuws
slagils 5 (S ol glass, sl o8 Ho ) S
Ol GRalS Sels (pon GRAS Lol b 20a
asds o saaline 4 Hohilan Lol .ok aalsd Siss
o or 00Kl Olsie 4 Glag, Gl jae G35
o Wb BdsSiwy bl S Gl 1 puals
NP {PPIN SR VPR N P KR S R
CosSany oyl cel € il pos by
OolSer 5 ol @B b 2l ) el s
fae G358 Wose Gl LEl sl clilas VYAV
SS oped Gy Sany ol sel ol 4 LIS
olnal el Ko 5l Giaad ol sw S
ale By 4 Gl pae buwss b Sy
3ol Gusan i 6 Jlasl 5 o swas Sl
2B bl ol wse s,lal ss ol lEe i)
suliicl SS s Lo Gpopd abl dlaxs 5 oLl
L € wogad 3,5 LT 5 ol ctilas suga
ook 6 WSSy GELS fas amss Gl

230008] 00
:

Viscosity
E
g

040\ _—"00035
B: Gum —"0.0030
. 00025
0.20 " 0.0020 A: Essence

9 29545 93 uilead 31 aly reloss e Y JSid

W)y eSew g 69 3 Olay @l e
Figure 2- Level of response curve of the effect of
oregano essence and basil gum on viscosity



Voo Jlo /Y ojless ¥V ala / plie mlio sla yimghy & s

S day @ Glubus) ) 1C50 sue L DPPH
(o3 yisa ds S Juad

seala (IC50) 3 soliial L iy, ol o
KRVSO B E Y. N LR VL 0 BV ENPn. ¥ D, KV5-
WHTUSul, Sl b dolaSlas o,u8 wisl JiSs S
pendie saal Gty @l G B b adb e il
st 1050 e (ras wumyu (il L «S ws
L osigad il Gaal i ohse 4 S
b oose 4 1050 Hlate Hu Guilal s jo il 58
o € wiag e plas il ol (0 &) el (hals
asly Giulpd) pauleSlas cwala 1050 (2alS L a3l
oileal L5 0 gase (B8 Sl Gu g YU T ele S
8 olS 5 asliee O, pas 5 A SOy
S T, slasmi€  Gia olge @
Gl pas 5 ASOe oS 5 Wyl LaulaSlus
cualh gl Sl 3 ol (A a0 58 glagy
G AS O pubal Gines il ialuShus
2 e b BB st oliS S usay wle
5SS il b el ol wsls e sSeenis cald
€ wo S ole @l sl cilbs (Yo30) oK
e il an B gl asSas sbac
sy S 4 olie Glole Lo WIS oy Siles
S W Ol (WAY) GhlSen 5 oA S (rinen
oialS &els GbIS oy flasydlspas ) suliiul
GoBule Glo)y e 5 sud (o5 She Cures ud,
foe B o b oiaes s G331, uldls
Sl cmela o ASOs oolel 5 Glg,dls
Slydl g G oildl b wo S pedde sanlS
sl Gtl3d) il ws cwald s

sl

wor el Glaiae aliae e oSedlul Goal
ol baaSl,y ol GEg, Lo ssase aly]
G g Dedee b con sl Bilg 5 g s
2B 0 e b ol Jease sl Huis
[ VPRV IS ¥ S FRELS i paddie sdel Crws
W) gy GRl8 L fpinas =il (Rl daa)
claan) gaals Judo 4 gl s o Ginlnal U(F
e 5o PH palS sely S ol N
s IR L iaad wpdige ahl (I3
e oo g sl (38l PH olhae (las ,dls faia
< ‘_s:'l;j S elels s oy A Gul
Gl 35 g0 35 Gaanenl GalS el 558 PH Gl 33!
(YoA7) Jlw Lo oblKes 5 SB mlo b @
ool 3 sulaia) woge ols T sl cdlas
S0 Gl a3l el SS w5 o Gl
GRS L w8 pedde Ghul g ASOR

iloe GRAIS Dol fas (BI85 s

ORI
RIS
R
R

Acidity

S
" 00030
_~"o002s  A: Essence
060 0.0020

o.;zo“\,“
B:Gum ¥
9 2SS g uiledl yiI ey oy Sade Y Y

aaasl 9y p3 Olagy Gl e
Figure 4- Level of response curve of the effect of
oregano essence and basil gum on acidity



sALS Galaad 51 (YY) Ul o oKaa g 42 5500
soliinl SS (,laSs ple)y Gae sy 4o Al
OIS sl dallles L1, ppldie mli 5 s

A0 gad

RN AR L
R

Z Z 7
R R R T T
R
A R

Peroxide

J
Y
e,
e a ey e n s tes s S ey, 7]
R R T
",'0.' gt 34

040~ /"00035 A: Essence

050 —__/
B: Gum 060 " 0.0040

9 D954 g3 puibedl Y Fuly edasy Sade —F JSd

J9l 390 Sl 2 59 2 Glayls fae
Figure 6- Level of response curve of the effect of
oregano essence and basil gum on peroxide of the
first day

¥0 55y wsesly

sl Hud a5 6,8 a3l @l waaSlyy sae
Lol Gastage 5 (S 9 Badiee suliind (2,
2B G e b cbaad slas Lo bl 6l
9 fae Olie Gial3El b oS wt saalitie saal s
OalS Ayl chpe 4 wnSly Gwsl uilud
09 Js 5uo b aawlie Hu annSlyy sae (VUSLE) @bl
cns B Glae Lol @il Salid) 5 laS sus
oalS Eels wasly 59y fae 5 bl 31 sl
Ll ) ol sad ool G gad 4 cocid Gl ol
Aol el (\WWAR) Kea 5 (ogaslan S mls
5 6ol sl Gulil 31 saliiul wases ol Lol
el S s e GlaSIia o plsie & Gl
ol 80 S (25l (o) e 5o Sl Jaals
9 b S w4 UlS e slnls
fih cealh S LSS sy sl & il
il s

IC50

N
«—— 00040
0.0035

0.50 -~ 0.0030

“0.0025
060 '0.0020

A: Essence

IC50i9, » Olaay aly pao

Figure 5- Level of response curve of the effect of
oregano essence and basil gum on ic50

Jol 595 sausl
Oﬁ‘ ‘;AJQJ‘JA uLAJ 39 oo &‘:};‘ «< L RN LAQ..CJJ
oadld Sadige bad Seejdunnl sl gulse
2 ¢ e b aibe oo oh el
"c;ua sy J‘.‘ebﬂ L_! «< KW MQJA." Seeuds
shant cose & &S gladsad wasly ol
Gels puila) ss e GiulBdl Gaiseas sl GualsS
S ool GBS WSy s 5 Gl il X L
ol g palllis cuslh Al o) ale
Jlo Lo llKea 5 (S wab e LT 5o asa e
9 8asad s SS g5 2 1 b ol il
sae Glhye Guilil wmye (iulBdl b wdsgad (oS
08 OLKeaa 5 asal ) e bl (RalS wlS)
SS gy Sane edanlaSlas S5 51 (YY) Jle
able @058 L € wo S QiR 5 sogad suldinl
B ol G G s wnSly Slasel uill
saaline (g idns (Eal J,iS g g BHA s
oly clilas sue] G 2l b i ) el



Voo Jlo /Y opleds ¥V Al / olis mlio sba jingh 4 pis

e Ol b 5 pnalS @il S puilial a3l
oiliad a3 L 3+ JS) il (a3l LSt o
wad odl 5 cule Ho 5 G 5 5 pab 59 )
Gop oy fae Ol L K bty .08 S 515 L80
S ook @ (VVSB)edl GRalbE IS Ghondy o8 S
o ohe @il aab (LNl sl pas Gagl b
ol @B L ml ol S Lasa KBy
ose 5 (WAY) ollKan 5 (sl 5 (VY44) (plude
ols Ll wioly clillas (VAY) GKea 5 oliss
Gy S Gy il Bl fan 0338 gl
a3l Bl 3 il Gl Gigan oS La
9 @oolea S @l b € e S s ol
ols alillas (VWWAQ) o), K

e .

-
=
Ke]
[e]
O
0000 |
\\
00038\
AE omab\‘ ___
. essence h ey
00025\\ 0 030
—" 050
0.0020 0.60 B: Gum

9 D954 93 uiles) Y Freuly plocs Sade — A JS

S B30 2 Oyl fars
Figure 8- Level of response curve of the effect of
oregano essence and basil gum on colour

Flavour

040 0.003
B: Gum 030" “0.0025 A: Essence

9 B 9S4 53 (uilent 31 by pedacs iade — 4 S

pabo 59y 2 plagyals pas
Figure 9- Level of response curve of the effect of
oregano essence and basil gum on flavor

)

B
x
o
&
o)
o

|

0.0025\ ‘

0.0030 '\ |

A: Essence 0'0035\ . Am""’o.s/o‘ 0.60
0.0040 “0.20 90
B: Gum

9 D954 g3 bl Y fuly pedoss Sade -V S

Y0 590 saussl g9y 2 Glagyals oo
Figure 7- Level of response curve of the effect of
oregano essence and basil gum on peroxide of the
forty-five day

> 35y
ol ¥ L S ud jed b sssl i B L B S L
shant oo o S LSk gl fes
5 ASGe polal il b ines cdly Guals
L AKE)28l Gl ba ospe o 5586 o
S Sslhae K 5 5806 Glas 4l jas il
o s L7 dilge Siulsdl el o) e wld oS cal
b Ot a5 Gly diusy S5 ad STd g, 4B
foe GEl08 L ud sualiio suel s mlB G a5
5 28l Gl 38 A o) g 4 pals 5 5SB Glag 4l
Soge o pab HSE AS G pulad Gl L
ol b (AUS) sl halS oS Gl 5 A
oS sy camlle aab 5 BSB plag sl jas
dilie Lo pae 03Sla 1 T ale Olgi wls e
953 Ol Jseans (s g8 5o il (LAS osa
axle 5 00, Ol 1y oisa GBS sllasls w3l oS
Lo polal fuinas ol susad ol b 5 glls
a1y puals fpl cle € dls (g 5S cuglhe
2 dsase oSS usa 5 oAl pala pab (s
0 eld s pak el S uga Ol Gl
Gl o S o b Oninas sl Jsmnse
a8 adidie aale (5550 (ASG s puilal 5 Ol
Loabee ol pabs fas Gl 5 dgy GialS b



aa&h\‘@éjggf\JaaMTmag@&ggﬁg
el i o el s 5 or OB s
.M‘bdﬁﬁﬁ)ﬁé)&d&fsguﬁwng
s 555 52 (o r2e SIS G e S L b
Y s rmnoe 5,80k mue Giul8l [ eliie 4 5 ol
BE UJ;"""Y\}‘_)S u;" 5 b.AlAL.u‘G::u]aL;LAé.\.UM@&L
QIS el A Gass Y ke 4 SIS SIS wl s
Do & s SIS 658l 5 (S35 5 (o
S uss o 5 (Sl (s g5 Gl 59 sael s 4 @l
CuadsSmny (o 09 (piged o8l GLalS il
Ol 58 ol sual i KK juad alins glads sad o
dma@m%ﬁsl‘,@u&meﬁlﬁ.&aﬂQT
O gad el Glhae Gl g fas ws Hu Glul 38 b
QMT@M#@mgggp.mg@\sg&u
5 ol pH Labal cbale (500580 G wa S edde
5 oI5 PH s (2380 b 5 @l (il 38 sl
O gad pdnluSlas slis pad 8l (EalS dhul
Ol 38l i) 5 paio woyo RlHE LSS gla
0% ¢ Uiy el pas Gl 33l calgs Ha il
sael oty ol B G a5 L ol s S Ladsa
-@‘Jé.o_:.cé_ﬂ.c‘)dJPCj’a_wiSJJAlu‘:uo‘JSw
CP@JS@J@&LM‘MJJ'/“YJO‘A:‘J
B8h palS pon b SIS SS w8 gl el

Texture

/aoozs

0.20 e 0.003

oh —— woas A Essence

. Oy
050

B:Gum 0.60 0.004
9 P95 g3 puibedl Y Feuly edas Sl Ve JSd

Sl 59y Ol il fao
Figure 10- Level of response curve of the effect of
oregano essence and basil gum on texture

05225

0. 195)

3 |
o
[0} |
2 |
D
s}
= ( |
/\ S

‘ \»

| 0.0040

‘ ,40035

| /

080 g /( 0.0030
os e F s A Essence
030 0
B. Gum 0.20 0.0020

9 RS g3 byl il Fuly mlocs Sl — V) S

IS G 59y 2 Ol ydls e
Figure 11- Level of response curve of the effect of
oregano essence and basil gum on total acc

(A5 (538 4o
Sl aela Gials Jols 4 gy als pee
Sl (38 PlaeSI BT olus pad i3l 5 e )
ol ol 8 gl Sl su o (EalS Ho age
Sl pad Bl b 50 8 Sy puibal iges
R P N B RV P P RS



Voo Jlo /Y opleds ¥V Al / olis mlio sba jingh 4 pis w98 o Sy sfwe YA

ouldicul 0 g0 aalis

53y el dlas fos ol 5 (5085 sla (Shis  Olaws Gl Bhse 8B (YA ) ia alel 5w pluic 5l
TY vV alie 5508 5 asle

ooy ol ol el Guenl LB (WAV)e S s o B e D
@2he e 5 asle la puagly dae A0, SS pbard K 5 @S cluogad 5 IS 5 GBI b fae
F¥F oyl

@or Nle Ol @ glan, Gl 5 IS fes HSLS (WWAY) fo sal) sbee 5 0 S soalbs g 0 s, (B sl
e (g 9958 O8RS k) (culiB IS el Ll osn was 5 won S (e (o 5 (S0 (S35 LS

RSels lsie o plan, Ol e Sl saliid LG (W) QLS 5 & saele D oo eI on oIS
3 b sla sus158 o Giales raly phas (ulid (g5 s e LIS o Sue 5 (Saaalilhaa alsn 5o (oon
o ool plals

oSila olsie © OIS 5 olass 5 1 e S L(TAY) o sul) slae 5 il allin sllac (B pluad i & o S5
VA=Y ) -F ik 5508 5 asle gl ale 5 dae osa 6S ke e Slis sl osa

S35 SS G inies olidad 5 ollied Gldle olLEDI XOOTs lad wluliel AYAD.G L Slo slulicd Llo lojle
o OB wasS (G sedT sla (i, o La

S Sl s SlEEaT 5 bl Hlojle SLLESI XV sjlad slutid (VWAA) .ot o lutic) Ll lojle
D53l sl iy sl (S5

Ol Gaie oliEas 5 ooplulin) Gloslae allaml VA slad oplolicd L(WWAY) Lol aolelinl Lo glesla
Lasede 5 SS Gioled (hgsmpls Shsa 5 (2138 lse 55l omsSee

oo 5 e il S 31 sl (WWAY) a1 3 Sl 5 & 5L p Sipale ubio i galel i p hisim Lase
AAD —VAF Y (132 plis 5 asle 5 o5 5 GBAsS Lol K G SSad s o ool

59 b OlansI (BT g8 Glsie @ cpaols s @olad Guusl bl 35K L (WAY) a somw 5 8 SO (meeobas S
couode a3 ety ) clian IS el LG WSS

Abdolla A E A and Roozen J P, (1999). Effect of plant extracts on the oxidative stability of sunflower oil and
emulsion. Journal of food chemistery 64: 323-329.

AACC, (1983). Approved methods of the AACC. American Association of cereal chemists, st, paul, MN.

Bahram Parvar M, Razavil S M A, Mazaheri Tehranil M and Alipou A, (2013). Optimization of Functional
Properties of Three Stabilizers and carrageenan in Ice Cream and Study of their Synergismint. Journal of
Food Science and Technology 15: 757-769.

Bell D A and Steinke L W, (1991). Evaluating structure and texture effects of methyl cellulose gums in
microwave baked cakes, Cereal Food World 36:941-944.

Cauvain S P and Young L S, (2006). Baked products: Science and Technology and practice Wiley Online
Library.

Darughe F, Barzegar M and Sahari M A, (2012). Antioxidant and Antifungal activities of coriander
(Coriandrum sativum L.) essential oil in cake, International Food Research Journal 19: 1253-1260.

Ibrahium M |, Abd EI-Ghany M E and Ammar, M.S, (2013). Effect of Clove Essential Qil as Antioxidant
and Antimicrobial Agent on Cake Shelf Life, World Journal of Dairy and Food Sciences 8: 140-146.

Kamkar A, Jebelli Javan A, Asadi, F and Kamalinejad M, (2010). The antioxidative effect of Iranian Mentha
Pulegium extracts and essential oil in sunflower oil. Food and Chemical Toxicology 48: 1796-1800.

Khaki M, Sahari M A and Barzegar M, (2012). Evaluation of antioxidant and antimicrobial effects of
Chamomile (Matricaria chamomilla L.) essential oil on cake shelf life, Journal of Medicinal Plants. 11:9-
18.

Kim S S and Setser C S, (1992). Wheat starch gelatinization in the presence of polydextrose or hydrolyzed
barley b-glucan, Cereal Chemistry 69:447-451.



Kotzekidou P, Giannakidis P and Boulamatsis A. (2008). Antimicrobial Activity of some plant extracts and
essential oils aginst food borne pathogens in vitro and on the fate of inoculated pathogens in chocolate,
Journal of Lebensmittel- Wisssenschaft-Technologie 47: 119-127.

Moscatto, J. Borsato, D.Bona, E.Sergio, A and Hauly, M, ( 2006 ). The optimization of the formulation for a
chocolate cake containing inulin and yacon meal, International Journal of Food Science and
Technology.41:181-188.

Phuong M, Nguyen Eileen M, Kwee Emily and D, Niemeyer. (2010). Potassium rate alters the antioxidant
capacity and phenolic concenteration of basil ( ocimum basilicum L.) Leaves. Journal of Food chemistry,
23:119-126.

Razavi S M A, Mortazavi S A, Matia-Merino L, Hosseini-Parvar S H and Khanipour E. (2009). Optimization
study of gum extraction from Basil seeds (Ocimum basilicum.L) using Response Surface Methodology,
International Journal of Food Science and Technology, 44:1755-1762.

Seydim A C and Sarkis G. (2006). Antimicrobial activity of whey protein based edible films incorporated
with oregano, rosemary and garlic essential oils, Food Research International, 39: 639-644.

Yu L L, Zhou K Kand Purry J. (2005). Antioxidant properties of cold-pressed black carrot, cranberry,
and hemp seed oils. Food Chemistry, 91:723-729.

Zoulias D, Pines S and Oreopoulos V. (2000). Effect of sugar replacement by polyols and acesulfame-K on
properties of low-fat cookies. Science of Food and Agriculture, 80:2049-2056.



Voo Jlo /Y opleds ¥V Al / olis mlio sba jingh 4 pis R o O P S W &

Journal of Food Researches/vol.31 No.1, 2021/pp 17-31
https://foodresearch.tabrizu.ac.ir
DOI: 10.22034/fr.2021.15252.1360

Assess the effect of antioxidant and antimicrobial gum basil seeds and essential
oil oregano in durability low-fat chocolate cake

S Asgari Verjani!, M Salehifar 2 *and Sh Shahriari?

Received: August 19, 2016 Accepted: February 20, 2017

IMSc Graduated Student, Department of Food Science and Technology, Shahr-e-Qods Branch, Islamic
Azad University, Tehran, Iran

2Associate Professor, Department of Food Science and Technology, Shahr-e-Qods Branch, Islamic
Azad University, Tehran, Iran

8Associate Professor, Department of Food Science and Technology, Shahr-e-Qods Branch, Islamic
Azad University, Tehran, Iran

“Corresponding Author: Email: Salehifarmania@yahoo.com

Introduction: The interest in using natural antimicrobials and antioxidants instead of chemical
preservatives in food products has been increasing in recent years. The toxicity of synthetic
antioxidant for preservation of fresh foods, at the level of higher than allowable doses, has raised
concerns and using of natural antioxidant are more taken into consideration. Some of the plant
phytochemicals such as plant resin, extracts and essential oils are believed to have high antioxidant
effects. In regard to this, essential oils, natural and liquid secondary plant metabolites, are gaining
importance for their use in the protection of foods, since they are accepted as safe and healthy.
Different studies on therapeutic and biological potential of different species of basil seed extract
have exhibited numerous activities such as anticancer, anticarcinogenic, rejuvenating properties,
antiseptic effect, anti-allergic, activation of antioxidative enzymes, adaptogenic and antistress prop-
erties, antiradiation activity, antioxidant activity, immuno-modulatory and antimicrobial properties.

The process of oxidation in the human body produces unstable chemical compounds, called free
radicals, which damage cell membranes and other cell structures. Antioxidants are compounds in
foods that scavenge and neutralize free radicals. Evidence suggests that synthetic antioxidant
additives do not work as well as the naturally occurring antioxidants in foods such as fruits and
vegetables. The diets containing high antioxidants may reduce the risk of many diseases, including
heart disease and certain cancers. In human body, antioxidants scavenge free radicals produced in
the cells and prevent or reduce the damage caused by oxidation. The protective effect of
antioxidants continues to be studied around the world.

Today, due to concerns related to obesity and heart disease, application of fat replacer in food
formulations are more considered. High ratio cakes contain more sugar than flour and widely used
in the baking industry. However, due to its high caloric content, over consumption of this type cake
may contribute to obesity. With the current trend in food industry, foods that contain low-calorie
sugar- and fat-replacers are popular due to increase in nutritional and health awareness of people
about the calorie reduction in the diet. However, altering the ingredients and their levels such as to
reduce the calorie and fat content of the food product potentially causes readily detectable losses in
appearance, mouthfeel and texture. In this study, basil seed gum used as fat replacer due to having
gummy texture.

The aim of this study was to evaluate the effect of anti-oxidation and anti-microbial properties of
oregano essential oil and basil seed gum in the low-fat chocolate cake. Eeffects of basil seed gum
(0.2-0.4-0.6 %) and essential oil oregano (0.002-0.004%), as a rich source of natural antioxidant, on



the cake batter rheology. Physiochemical characteristics such as pH, acidity, peroxide value of
chocolate cakes were evaluated. Also, the texture and sensory properties of chocolate cakes such as
odor, taste, texture, color and overall acceptance during storage were analyzed.

Material and methods: In this study, the effects of basil seed gum (0.2-0.4-0.6 %) and oil oregano
(0.002-0.003-0.004%) were investigated on density and viscosity of batter and texture and
organoleptic properties of chocolate cake. Oxidative characteristics such as peroxide value and
acidity of chocolate cakes were also analyzed. Wheat flour with the extraction rate of 72% (Alborz
industrial group), Oil (Bahar — industrial group), sugar (sucrose) (Varamin industrial group), egg
(Talavang company) and baking powder ( Sisaroon corporation) and vanilla (Jivadan corporation),
oregano essential oil (Barije essence company) were prepared. Cake production was done at the
Nan Sahar Institute. The formulations differed in ratios of flour, fat, basil seed gum, oregano
essence oil and water. The eggs, sugars, sucrose were mixed up for 2 and 5 min (Kitchen Aid
Mixer), respectively. The mixture was then mixed at speed 8 for 2 min to form lighter, creamier and
‘floppy’ batter. After mixing, the sifted self-rising flour and cocoa powder were then added into a
mixing bowl and mixed for 2 min. Milk and then oil were added to the mixture. The mixture was
poured into bowl and mixed for 1 minute. The batter (250 g) was then transferred to 12 cm x 5 cm
x 4 cm greased cake pan and baked in an oven at 180 °C for 35 min. The chocolate cakes were then
removed from the oven and allowed to cool for 2 hours and were later packed in a 25 cm x 15 cm
low-density polyethylene packages at room temperature for 24 hours prior to physical quality
analysis. Statistical analysis using response surface methodology (RSM) and central composite
design were presented in this study. Physical and rheological properties of batters such as density
and viscosity were analyzed. Texture characteristics and shelf life related parameters of the
chocolate cakes including the pH, acidity, and peroxide were evaluated during 45 days of storage.
Results and discussion: The results of this study showed that by increasing the concentration of
basil seed gum and oregano essential oil, the density of batters decreased in all treatments. Also, it
was showed that batter viscosity was increased by increasing the concentration of oregano essential
oil and basil seed gum. Results of peroxide value at the first day of storage showed that by
increasing the amounts of basil seed gum and oregano essential oil in chocolate cakes, the peroxide
value decreased. The Peroxide value of cakes was also decreased by increasing the mounts of basil
seed gum and oregano essential oil after 45 days of storage. The pH and acidity of all samples were
increased by increasing basil seed gum and oregano concentrations. Antioxidant properties of
chocolate cakes were increased by increasing the concentrations of Basil seed gum and oregano
essential oil. Results showed that basil seed gum increased the overall acceptance in all samples of
chocolate cakes.

Conclusions: According to the results of the present study, it can be concluded that using 0.6%
oregano essential oil and 0.002% basil seed gum in cake samples created good texture in chocolate
cakes. These samples showed softer, more acceptable texture and the highest overall acceptance.
So, it selected as the optimal formulation and can be used in producing of reduced fat chocolate
cake.

Keywords: Chocolate cake, Fat replacer, Oregano essential oil, Basil seed gum



