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2. Plantaginaceae
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Table 1 Chemical composition of wheat flour, CSP and PHP

Samples Wheat flour CSpP PHP
Moisture (%) 12.32 £ 0.38 7.09 +£0.25 6.88 +0.30
Protein (%) 11.24+0.23 19.05+0.29 3.16 £0.14
Fat (%) 0.93 £0.02 27.58 +0.09 0.34 +£0.04
Ash (%) 0.51+0.05 3.99+£0.03 4.47 +£0.05
Fiber (%) 1.58 £0.41 29.94 +0.48 26.31+0.57
Gluten (%) 25.01 +£0.69 - -

Values represent mean (n=3) £ SD. CSF: Chia seed flour; PHF: Psyllium husk flour.
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Table 2 Viscosity and density of cake batters containing different substitution of flour

Samples Viscosity (cP) Density (g/ml)
0% 141.19 £2.06 ¢ 1.284 + 0.007 *
5% 147.84 £1.57°¢ 1.261 +0.005°
10% 15427 +1.83° 1.253 £ 0.006 *
15% 159.05 £2.34 ¢ 1.248 + 0.002 ¢
20% 163.35+2.17° 1.241 +0.005 ¢

Values represent mean (n=3) = SD. Different letters in each column represent statistical significant difference at 5%
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Table 3 Chemical composition and specific volume of cake samples containing different substitution of

flour
Samples Protein (%) Fat (%) Ash (%) Fiber (%) Specific volume (ml/g)
0% 8.14+0.17 ¢ 13.18+0.25°  1.14+£0.09° 1.49+0.07° 2.537+0011°¢
5% 8324021  13.75+020¢ 1.69+0.05¢ 2.11+0.10¢ 2.619+0.015°
10% 8.66+0.14>  1426+0.17° 2.03+£0.06° 2.98+0.05° 2.744 + 0.009 *
15% 895+0.19  14.69+0.22° 255+0.09° 3.36+0.09° 2570+ 0.024 ©
20% 9.10+022° 1523+0.14*  294+0.03* 3.72+0.13° 2.401+0.018¢

Values represent mean (n=3) + SD. Different letters in each column represent statistical significant difference at 5%
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Fig 1 Change in moisture content of cake samples
containing different substitution of flour during
storage period. Different represent statistical
significant difference at 5% level.

&:S upy.a:u (.;,;-—0—\"

L;".’._)i'LL? J_J)J\' 30 6}\_7- 6&&56.&&:& olas (v

level.

ARy

K Cygb, —£-F

VS5 0ss b (35 KIS slakiped osb (sl
AL LY s s ol S Sl e s Yo gles 5365,
bl Ol a1 s (65, oY S oS oy o el dn i
SNl N S G 5 Sl e a s ) ba ged oy
sklen das e 0L (I 0553 (b s 1 Sleg e bl
3550 53 613 me DV 35 S e ealine i3 sed (5, S
L omdls s oia) V8 5oeSS o)ss (b oo ek gal ples
Sty e SRalS bk sed plad b lie Ol IRALY
G sk sl SulE o a3 s e DL s
Csby pale DLl Iyl 5, o3 it slaas sl
5 Cdls 13 s ;3 YA/ =Y E/EY a3 gdme 53 KS lad sal
el 5 edal s s Jals as > sk Ol 0 RS
Casby Sl oSS OV sa b s bl a1 5]
At 3 (P0.05) ols (2l (s5la s 5 sb 4 1) Ladd sl
sl a5 5V gl wsed 53 Iyl 5 0 Of Ol e
sy gl Ol SIS sdtalie (Lo)s Yo mha)
T S s S e 5l by O ozles s 4 SIS sk s
LS (ols e s 5b 4 Jpame mlans Ol i 5 J s
Co e by e Dl &S gailen Js (p<0.05)5 5 1
3 VL s B b a dals a3 O als
S sk 4 g eh el g 5 L ls 35T (Gl slad el
25 SoalS o3 YVE0 (K o)0s b dals 4sel s
Vo sl wsed 55 0T Oljee Js o sdalie by (sl yms
SIS 5T 55 53 a5 deoys YEAY 35T 03Kl Ao
e cp i ghls 5,1 sl Ao Yo (sl wged 5
Aald 4 gad |y Ol 1 2eS 9 (Ao )3 YA/E) 55 Cushy

Slres S ghils s Sltle 53 b (o3 VYV ) il


http://dx.doi.org/10.22034/FSCT.19.131.261
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.21.2
https://fsct.modares.ac.ir/article-7-65005-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-11 ]

[ DOR: 20.1001.1.20088787.1401.19.131.21.2 ]

[ DOI: 10.22034/FSCT.19.131.261 ]

Ve <S- AR 092 AT a_)Lw.i':

S 3l Y
ol 2y wlio SV gz g (S el Sl (S L
Jsams oSl 5 GAS 5 Jpams S S S5
$25 K L8k e s s [TOI s 6 50
534S das e OLES 5 e 03,50 YIS 55 (IS 0558 b
Al s 0 ol @ e 5 3L i Olges o j2ie Ul 5
OgmnY 50 3 53 u;jdu Sl 5l sl 5 (YN
oI s 4 L i Dl ee s S e oSS
Olye p eSS g5k 4 ((p<0.05) w5 3 oyby (sl yims
Al e 1 VG (sl 4 ga 03 a5 cnl 53 Sl i
(g oy53 b (Y40 N) i sialie (Ao Ve )
Sl s Ol s (SIS sl g 5l csby s o
S35 (p<0.05) sl Jlisl (gols me 5 5b 4y Lacsis
by e i s an i) e sl S (o) silen
S St s 0l s 5 by il gLzl (g5l (glaed gl
FB b als wpai b aglie 5o baddgad (pl 53 3L O
Yool e 55 S AT 55 00 0 Soml e S
N 5 ol i Oln 58 s 5T (230 Ao
QA N) s sdalie dals € sad 53 Ol oo i 5 (A/0T
el Ll laassed Sl piw ialS JS b o
1y o5 il atgy 5 Lor ails las,T oS 5 L oS 557 51 iy
53 G g0) LadS IS 5 oiem ar 5 LB pslie 5> w0 Ol 5 e
b b lls el S g s ol s So 5580 55 (]
2>k, g i L alg e 503 oL T IS
S o)93 b s ralS ) il e Olgs oJ game
o A L3 Gl ok 4 S8 slad gl Sl i Ol
s iloe gla, 8B Ly LUl s Y] iyl
STy 5 2l S o 5 a8 () i O pealsl S5 55
ba e [TVl oo  pame 00 go b s sl o
5 A ey OF o dlas) gl analis b asly e el
ol O 8 i 0 5nliSYS 5 Osenlodes 2alS Cor s
e g ol SRalS 1 At Ol S5 55 i G b

Jds a5 (s 5 IYATLS S U seae 3L i j2alS

v

i G VL o g o SLls (Sl e sk 4 3]
o 0352 YL a5 L (p<0.05) ds s aals 4 s
Wals 4y Cod 351 25l L5310 (Gl KIS o s
Guls e Ml oLl Bl 5l 4sed 53 opl w oJl= ol b
WSS Ve s 3T aio s Ve s i sdalis
g ald L aslie 5o 1) )5 45ed (o s e Ol
Olme op 2S5 i (p0.05) 515 ialS (ols ome b
Vel s e b e SIS JS s o st o
o3 Yo sl ages s (YVEEMI/E) 0K ds s
salis e S b as o (Y ml/g) KL
e 4GS S ek I8 VLA Ll e 35S
Ldo oy 3B 5 odd ol B LI o pe 4SS (pl 58 A S
Sy g Dl e (b edd A5 e gl
S5t b G5 Jsamn oo Gk (pl Sl 5 o0 d s
S S Ao Ve 50 0oyl s e 4 [V i
o paa o Gl o e L s s 05 il ai gy sla)]
Lacsls oo tlishs sla) o8B (S8 j5b 4 ud bSs
o e b skl ol 4 slpn slacls Juls a5 il 3G
Sl B [PV Jil e et a3 Sy 5 05,5 byl
S piF 5 b e NS e s U a5
T a5l Gty GRal 8l s 03,8 Jgmamme 3 158 glal>
S8 e 4S5 A e Rl il (o5 b 1) et an ) S s
iy B 815 e i a 1ps Gl 5 el 5o S
oy e I 5 (V) gsle 5 S el
oy Liell ol 503 S edalie Iy L s Gl 1 s KIS
ez ol L Asls Gl Wadils ) s S IS 5 0 sl
LSS posasn o Ll 55 o LS 5IS 5 0m &S s S 0Ly
WOl Gy slaes S ot skl Sla oSS |25 31 b
Sl 4 B emmen 5 At s IS Slapt
b ol e et 5 AL e o sode sla ST
sanl ) VL e 5 005 (6 i dne 8 Sils e 000
L as wosls Olas 50 (V7)) OlLKen 5 1,5 [YY]us
0L O Vsn 3 iy ol iy 351 il - o 03533

[l s 5 GLOL o sases oo (58 05


http://dx.doi.org/10.22034/FSCT.19.131.261
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.21.2
https://fsct.modares.ac.ir/article-7-65005-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-11 ]

[ DOR: 20.1001.1.20088787.1401.19.131.21.2 ]

[ DOI: 10.22034/FSCT.19.131.261 ]

55y K o 5 o S5 S S s

SlKan 5 Olulbl e

Ob lad gos 53 Bl i ol 5 0 il at gy 5 4l

50 (VoY) 0K 5 guedid G 5 [E0] das JalS

L8V 1,5 00 he e (288 om o 03 il 351 03531
S K, -V-¥

GLls GLacsis wwy 5 e S5 glaasls ) b
SSls &S s e OLES 5 el 1 E Jpdr 3 5, oSl
i S8 ek e DF s a* LF s e ls ol
LYV 5-YE/0Y L5 =UYE VYV E LS 04/A0 o5 sd>es
23 e s Lasls Mﬁb* sa* L* olds 3 YY/VA
YAXY L5 Y0/N 5 Y+ /0A L5 YE/AY AY/4Y U 0E/EY o3 gis
s bl slasyl oS 5 L et 551 2Kl cils 13
a3 S 3Ll SIS gy 5 she S5 U3 i o) il Aty
ﬁ&“.;_\)é!‘QTmﬁrﬁjpﬁS}m&)Llerﬁék@}b
e s S (LF) by el 4 e 5] Kl e
$355 3 St Sz DA ols 3,1 Sl sl el
SLaSS sy Grmed 05 dalld W50 4 o (§ S
o g 58S 6355 5 SV 530 3 S 3T Kl sl

Sl olas aals o

Slapas il jpam Ui IS 0 (YL cusb,y i oL
55 ol Ol g 35l spuses | O S 0 Ll e W0l (551>
sdoas jRalS LS u laes S [l Bl o
A s e S3L O s 5 4l O gl S5 55
Coil i ials YAl Lol a1, gl s wsliS
OlSes 5 15 e 5005 0l ey (g5l saOL

[rElas S sdalise (Y4 YY)

20 Aa
" 0% N5% 10% W15% E20% .

)

B,a

Hardness (IN

Day! Day7 Day 14
Storage period
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Different represent statistical significant difference at
5% level.
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Table 4 Color parameters of cake samples containing different substitution of flour

Samples L* a* b*
Crumb
0% 71.14£1.05° 624+028% 33.78+044°
5% 68.38+0.92° 9.88+035°  32.16+041°
10% 66.11+0.76 -1137+021°¢  31.39+0.56°
15% 63.90 +1.24 ¢ 21.60+042¢  29.88+047¢
20% 59.85+1.13°¢ 3452+024°  26.61+052°¢
Crust
0% 63.91£0.85° 2461 £034° 2833+0.52°
5% 61.32+£1.12° 25.72+047%  28.19+0.39°
10% 60.10 + 1.38 > 26.55+0.29°¢  27.40+0.32°
15% 58.07+0.93°¢ 27.98+0.25°  26.86+0.45°
20% 54.43 +1.06 ¢ 30.58+0.44%  25.19+0.48°

Values represent mean (n=3) = SD. Different letters in each column represent statistical significant difference at 5%
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ABSTRACT

ARTICLE INFO

Today, the enrichment of baking products has drawn the attention of many
manufacturers. Chia seed and psyllium husk are considered rich sources of
various active compounds, especially hydrocolloids and dietary fiber. Therefore,
this research aimed to investigate the effect of replacing a part of wheat flour in
cupcake formulation with the combination of chia seed (CSF) and psyllium husk
flour (PHF) on the chemical composition and quality characteristics of the cake
to produce a functional product. Different levels of CSF and PHF
combinationsincluding 0, 5, 10, 15, and 20% were used in the cake formulation,
and the viscosity and density of the cake batter, as well as the physicochemical
and sensory properties of the cake samples, were tested. The results showed that
increasing the level of substitution of flour led to a significant increase in
viscosity (15%) and a decrease in the density of cake batter (»p<0.05). Increasing
the levels of CSF and PHF also significantly increased the protein, fat, ash,
moisture, and fiber of samples and decreased the hardness of texture (p<0.05).
Cakes containing 5 and 10% replacement had a higher specific volume than the
control, and the specific volume of the cake containing 15% replacement was
similar to the control. The addition of CSF and PHF by maintaining moisture
and reducing the rate of hardening of the samples during the storage period
reduced the rate of staling of the enriched samples compared to the control.
Based on the sensory evaluation results, the cakes containing 0, 5, 10, and 15%
flour replacement had high acceptance. In general, according to these results, it
can be concluded that 15% of wheat flour in the cupcake formulation can be
replaced with a combination of CSF and PHF to produce a functional product
rich in fiber.

Article History:

Received 2022/ 10/29
Accepted 2022/ 12/ 05

Keywords:

Cake,

Chia seed,

Flour replacement,
Psyllium husk,

Quality characteristics,
Staling.

10.22034/FSCT.19.131.261
DOR: 20.1001.1.20088787.1401.19.131.21.2

*Corresponding Author E-Mail:
najafiali2002@gmail.com

yVYy


http://dx.doi.org/10.22034/FSCT.19.131.261
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.21.2
https://fsct.modares.ac.ir/article-7-65005-fa.html
http://www.tcpdf.org

