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1. Layered cakes
2. Puff pastry
3. Raftiline
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Table 1 Treatments (Different levels of oil replacement by different levels of Barhang gum and water)

Component (%) Qil reduction
Control 25 50 75 100
Oil 36 27 18 9 0
Water 50 50 50 50 50
Barhang gum 0 1.5 3 45 6
Excess water 0 7.5 15 22.5 30
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5. Hardness
6. Trigger Point
7. Target Value
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4. Rape seed displacement
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Fig 1 The effect of different levels of replacement of
oil by Barhang gum on pH of dough
Different letters show the statistically significant
differences (P<0.05)
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Fig 3 The effect of different levels of replacement of
oil by Barhang gum on viscosity of dough
Different letters show the statistically significant
differences (P<0.05)
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Fig 2 The effect of different levels of replacement of oil
by Barhang gum on specific gravity of dough
Different letters show the statistically significant
differences (P<0.05)
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Fig 4 The effect of different levels of replacement of
oil by Barhang gum on moisture of cake
Different letters show the statistically significant
differences (P<0.05)
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Fig 5 The effect of different levels of replacement of
oil by Barhang gum on specific volume of cake
Different letters show the statistically significant
differences (P<0.05)

cSL--Y
e ol SIS Glawgel 3L ke sdias0lis 1 S
S i S el Y ey a3l s dald «sad 5 Saasly
Yol el s Sl ke mls S kil ol oy
Lo n Vgl wsal Led s e Ol v 5l e el
ARl o L OT o5 1o 3 00 oS (5l sa) Sl oo
B sla e g basad ple a4 Cond (6 S CBL e 5l (el
Olie (it 5 450 Goed 3 D3l o S a2l
1S (5140 5a3) Sl res o3 N (Gl gal 3 3L i
O e S P N TRPIRE KE OF ey Loy Voo
2>l e il pmen A elalie (g el Kl
Gladped pled sl Ol Coy Sl ey s G Gl ek
S Gl gas) Sl koo doss N (gol Kped M5
whd ol gans Aoy L 5 OF sy deoys Voo
S5 dald 4l 4 S (S i) e 5 8L Sl G
DBy BB &S gl ges ol i S Sl Jbs 5 opl sy
Lali wed b (Kl koo doss N gl wsed) 3y
Golame Ol gl 3 cpl m s Cudl Coglie
Olye (i feS 315 0L s (pomes L2 salie (P<0.05)
V/0r (ol Wgad 4 bsie S i Shse 4 S3L e
@JL.OY 5 Ao sn YO 48 (14 sal) @)Q&wﬁwﬁ

&4 303) K;a)b,twwjm Sl wged 5 (dd 5l

Y.

gl pae 13 53 S Colos g Jhe dipad 53 (nl e Rl
EPR g ] ol

Sl e bw i (s, S8 ) el el Jsl ey s -
el ol )by Kl oo

53 158 351 g 5l 3L 558 4 Chnss g3 alay 55—
IS 5 Lt 5 el okl by S et 05V s b
Al @ ped 4 Cad K5 et 53 $2505 $lsr s ol
el a5l

Sl olps 4 Sl g feo [ gd pp Aoy s -
Lol s o, 515 s plSowial SIS e 4 g35)5 Slso
oyl b Bl S RS 4 ol 04 Gl
S S s

A s o Sl Vb sk sl a5 ol S5 rames
- a oS ol )l opasie o 1AS 3 O i
Sl 5 ks @V b 20l il Sl ke
ezt ool b 5l il S e Ve 51 0T S
Ol 5 b oS Sl oo Vb s 8 5005 525
s a S0 Sler sl ol 4 Ol U5 s
Sl s BLdl CllB il ) o siisy oSl KS
S Gk ol Sl Mlesls s B ey il b \)(..?g-
53 ledd ald el 4 Lo 2 pas pm A o
ALE oo 035381 L (TIT) 0Les 5 0Ll s il
o= s S Ll eSSl g () S5 0L
N pams Op¥pap 5o baeo Gl cdasd) olS s
S o G sk elps plSend L lle 5
L & s QS| mms DLS 5 (pl e o anilr
FAS 0sb 5 chns slas)T s (58 s S S S0 Cias
Ol pman [TA] Al o0 350 oo Sk 3500 Ol
Sl O6 O gV g3 4 ($5d S o 035531 L (1TY)

DF T gl 2 1 e ol o8 e 3



\VQ/\ J.J.w‘ AR 692 g"\\/ O)Lo..\:t

DOI 10.29252/fsct.16.12.02

e ﬁtv«é}fjlﬁ

Jals gl 3l a8 adigel ol 3 b il bl doys g an S

el 03 5
zbe OV smms S8k 0SS L OSSOl S ke
Slodods ol ol ol e 0dd Cie 3l cnl Sl
5 S O sle Ll i s 0T 51 6, Sule &S
Shaes ol oag sl b sy s e ze 5l ST o
A LosS S oAs sl 5l ey &ped 5 esliad DY e
w>)“)°?@)‘$))¢¢j~uﬁ@@@)ﬂ“f
N L (Sl J;JJ.%) oyl Jl=das e
Sap ) e Sl 6 R s sy Sl S oesde
g he 3l sy Jlisl e 4 Ygene at gy Sl ol (S
5oedkd e BLobul 4 e S 58 6 s wuy
Pl s S Ge Gl boasle 5 Ve
e F303 Sk b B (e 35S 0 13 DS e
D13 s C3L S0 50 Sl 5 o3 Soglite jhe o
Ly bl e G155 b 3 5l zo o abed 51l a4 5550
Sl oy sl 31l e Sl S Ol il
s 2l 5 36 5 Sl ey A sl il
Olgen ol sl Lol b 51 (S sls s g5
F o Sl e AL s Bl SV e L e
e o5 4 LSS 55 51 eslinad (S Ol s
B et O3l wwey ol o MY 5 Ve O] Wil e
Sl OF ke Sl s o oS Il Y gm0 50 e b
OLes 5 e o Cl B S S gl Sledlas
S SS pled 5 (S Slosar JLsl 4 (ITAY)
A e Sl Olse 4 Sog lwse Ssl S
BWRTRVAL ‘gi.u);\/\/o\‘ Sl dg dsed G ol s
j4:;_)).{..“.1}:\:Ol..i.u’@lzj.sﬁdﬁw)sh/w\jjwf
S oy K5 sb Sl 5 o 5 et o J&
Ol S 550 O Sl e il cpioean 3 2in ol & 5ed @
b ol S B ol e sl dali b aigy sas i

D S alS e Syl e OF etiasols

A

53 0l w30 (00 Sl oo L 0T 8, o3 00 S

A edalie gldaMa LB ol 4 el
53 ol SAS0 s gl ol Do Ll s @ d )
Aol dex Sl dpame G Shs p o5 edd iR e
N a5 ad 5 IS e e 4
SIS o b s Jpame Sl 5 g3k 250> B 15k
EAS A G Olos Do b o 4 Cusb) 22
i Sl b B e DV 5550 Jes
AL olS 5 ple LY pams 5l atas (ol 55 39 g0 85
s a2 e S US55 Ol by oS 23 5 L o
OB AS S pme Sl 31 5y g g OF 3L oS
s b e s R e R L Gl S Bl
Gladlie b ol 5l Al e ool el sls 2L
50 SV game adl Op¥se 3 o 5 G il
S ¢S dpame DL s Olpe o 350 eslinl SIS
Sl o)l 53 5 dal e el dsel 4 el )
dse B4 el s gl Wges 8L sl S s
&ﬂo\mm\;xg@)p@«aM)n‘,\/o./@b
J5 U5 L 0T 5 edle 5 S Ol 1) OV p0 3 3 3525
i el g3 e s dald el 4 ol S3L s S 4
5 A Ol oS S iy S e a5 el Y
S foo haoy3 ¥ 5 V/0) Ggad 53 cpl o gate o
Vosbs ol o wsed Sl e ook asd U s (S
s & Gl ol s bl cid es g S Con Sl e csla
cp e 3Bl Ol e b osb )y b sy 31 e
spie sdalie S ilea 5 ool S sla, S
o i S Gl o3k 3 S Kol ke (65l (sl e
BL 4SS Gllgas g 5 Lds Jald asel Fep LAy 3l
03 dgmse 8y dens Ve &S ldsel) ol ey,
el S Kl fas do s VL5 Bl OF 0 g o 3
S ol s Sy Bl e L (6 el C3L 5l (el
L glalin gie Oy Sl con Sl e ain S Sl o3b 0o
L, a8 Cadl sdiasOlis ol ool &8 sy 45 5 dals & 5ad

Coge FAS S Sl e sl sl 5 Sl



SRE Y SUUS [P I APPSR S FRERE Yo e

UL 5 oy e

b oboor ()l oy fn 055 sk 5 555 S S 5
Ol 5 BB, [A] codls (e, Gl 0sdy) dals 4 el
ol Ulge 4 (G¥an oS5 by I3 oz LTV
Eas 3l e YO Kl b as ddls Oledl KS s o
03 Golsgme i Lr I3 LSS et OV g 0 2 e
Sgad 4y ol S5 Sladised IS s 5 3L e o S
Gliges @ls 5 5 S8 Spge (GEss Bl Osb) el
Sl LS g Jb sl a5 el e L i
3 Ol (el S5 il b s Sl s 00 Sl
Lol il e 5 2alS S 4 G5 slad ad Jolss

ol 5l Lab s Gl s aS b 1y KS OseY ge B 5
OFar) Olzhde VY] &S (6,85l dpamme b 2 855
235y 3l eslial b o oS 28y S8 A S O s
o) sy g sl s 5 1SS s (Ol il
o3 ¥ s g s deonn VSl 4sed ol OLLS aslllas
3 RS e (e Olgee reS GLIs Ol dils Loy
DYT 55 posas o

055 et 5 Gl S S SH(TONY) OLSa 5 Ll
Gt 5SS OseVaa i 00 i el Ulgs w g
ol 6 5l yd 45 A aseta Culg 53 4 L3 yed o3litl

[/\] A ab}j}‘
B = o = =]
Z 16 Z 10 b
- 34 4 a E 4 c
=] 3
; 1F - b E C d
a 104 g c g
L] L
o B 4 =
- =]
g o g 4
LE]
g 0 E 2-
m 2 iz
0 -
Conrol 25 50 75 100 Control 25 50 75 100
Replacement of oil by Barhang gum (%) Replacement of 0il by Barhang gum (%)

Fig 6 The effect of different levels of replacement of oil by Barhang gum on firmness of cake after 2 hours and 1
week of baking
Different letters show the statistically significant differences (P<0.05)
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Fig 7 The effect of different levels of replacement of oil by Barhang gum on crust color value
Different letters show the statistically significant differences (P<0.05)
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The formulation of low-fat cupcake by using Plantago major L. gum
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In this project, low-fat composite (wheat-quinoa) cup cake was produced. Plantago major L. gum and
water (1.5-7.5, 3-15, 4.5-22.5 and 6 -30%) was used as a fat replacer in levels of 0, 25, 50, 75 and 100 %
in cup- cake. PH, specific gravity, viscosity, moisture, firmness, crust color and overall acceptability were
evaluated. PH and b* value were decrease and moisture and a* value were increased by increasing of
Barhang gum. The samples containing 1.5 and 3 % gum had the lowest specific gravity and the highest
specific volume and L* value. Also, the highest viscosity was indicated in the sample containing 3 %
gum. On the other hand, the sample containing 3 % gum had the lowest firmness in 2 hours and 1 week
after baking. Finally, the samples containing 1.5 and 3 % gum had the best overall acceptability.
Therefore, it can be said that the removal of 50% of oil in cake formulation was performed successfully.

Keywords: Plantago major, Image processing, Texture analyzer, Low-fat cake, Viscosity.
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