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1. Lactobasillus bulgaricus
2. Streptococcus thermophilus


https://fa.wikipedia.org/wiki/%D8%AA%D8%A8%D8%A7%D8%B1_\(%D8%B2%DB%8C%D8%B3%D8%AA%E2%80%8C%D8%B4%D9%86%D8%A7%D8%B3%DB%8C\)
https://fa.wikipedia.org/wiki/%D8%A8%D8%A7%D9%85%D8%A8%D9%88
https://fa.wikipedia.org/wiki/%DA%AF%D9%86%D8%AF%D9%85%DB%8C%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%DA%AF%D9%86%D8%AF%D9%85%DB%8C%D8%A7%D9%86
http://dx.doi.org/10.22034/FSCT.20.136.64
https://dorl.net/dor/20.1001.1.20088787.1402.20.136.6.4
https://fsct.modares.ac.ir/article-7-66790-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1402.20.136.6.4 |

[ DOI: 10.22034/FSCT.20.136.64 ]

e O3 Sle e 5 (B lerd S5 s Sy o n

JUI S 5 g pan

2008 Ol St Lo b o g lgh @ 455 L
GV il 1 e slaas) b s sl b
e 03330 80 55 5e 55 B8 (0 pSE Ll a5
o o Sl el e (o Ok Cle 3 sl
= O Snls A5 (6l sl b Sl andlae gl 5o
e S5 ol O S 5 A sl
S e S S Jsame e 5 (S5 S

la g,y 93090 =¥

sl ga =Y
CS i 3l diss 0 5l S oo b s epy sl
(e Sl OS5 1 o O Sa S BL ool
sl b SOl ile a5 0S5 Sk
Lk 4 gl Ll e oS 51 BF200

Cowle A 5 -Y-Y

5SSl Dl b o3 TIY
o L e 5 Al o Oy b 4 il
o 5 0313 SOl b 453 VO 0 el 52y
s S Lol O 4 Y Oy 40 oo Oy i 3
Qv loes 53 adds Vo odo a4 ol (O spml 55 50 31 Ay
s gl ud 535 5 Ad eols Sy e geds a2
RECIRYSNUPYIS S S RO NI
st okl s d a5 YO gl 55 e
S AR,y e et B, Ly s Bl Y Ol 4 cule
a3 YO los jeidy Gy, b a5 gdua
Simil 5l day 5 B 5, sl ¥ e o gk
aor ¥ abis o cle andinl 4 Oy 5 J s
deolsd 53 g Jsb 3 il esls JUES) o gendes
Sl 3550 S5 Gadis 5, T STV S
033581 03) (22 Osk el glawiped b 5 ki S 515
(b 035581 050) (e TYTY oy ol 5 (o
ISR 54 5 las

&

b 03 b OS5 O ) s
S Lo S GOIS 5 s sl b L Ry sl
oo ol o MO b b sy S0l
(e s e Gb sl ol ol s pH sl
oy Y0 L el ag ilens COSE oS W S 55158
IS 53 i Sl el (Rl LS e sl b
olie Ao ys B/FO ol 53 g Jgo b 5 L &ilmrs
Gladle 3 Y] aas ol Sy Jyame g JLS
s~ 4« «(Y+Y\) Bakshizadeh Shirazi , Askarizadeh
S NS s (KA 5 et ol
Laol . dsls  cidesve O3 o310l 3 sl b (gl
es Se Frr BV er aagdme s ple s &S W S Ol
SApar 53 Gola s D b (Sl dsed S 2
Al 0L e ol S 4 a5 LoD 4 5l
L)) Jyames CmkS ooy o 3 031060 ial5il L oS
copmmmans VY] 55,8 o Sos0 0 Sl bl 4 a5 4l
P s 2050 o) SV pramn 53 L il s S
i a5 (YY) 0L 5 Dabija .ol 4 S
AR e b i g5 e 035531 3 s
(SIS sl S s s (pAS 5 s s
GlrS Lol ity il e s pland S5
o555 b s Odsel ol slacnls Ol o a5 L5 S
ol S Ly (S5 5SS sla Sy ek 05k
Cle 53 ;b 053381 L 53,8 W5 QBAS G s (gl
e =302 e sla b S (ol al, Ol s
355003 6508 Olallas piaen [A] s S L s ol
S ol b V] Cile 3 s 5 e b 3553
Sluls 3l ol sla b 0] e 53 3 ki
e V8] S i e 53 0S5 U bl
s Le s e DIV] g mass la ot s DS 0

RGPS W+ fl"“;\ w5 [0] cle


http://dx.doi.org/10.22034/FSCT.20.136.64
https://dorl.net/dor/20.1001.1.20088787.1402.20.136.6.4
https://fsct.modares.ac.ir/article-7-66790-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1402.20.136.6.4 |

[ DOI: 10.22034/FSCT.20.136.64 ]

VY J'>j>'- AR 09 AYP D)L&)ojl

534S ged S0 sl S U35 535 L s 2 e
a3 V00 0T s i e 5 035 O
L as byl cele Y Sl 4 sl
J=15 53 03,55 s Sl ey Sl 055
Qo i dge b ol 5 el 05 4ised 5K
AT s acals O Kis esle
Sisoolodus o = ¥

Sy Lol o diged led 03~ I <ok

=2 0)9 100

Aigad ()3

SHIKIOT Ao ys —F-Y

oS Y0 (ol (SIS Olye (6 S5l g

SIS 8 B eled ety lo BB (g, 4 el

i3 Jledd ol O Ol 28 8 13 i )

Olge b ogmndor am 55 ¥ (los 53 4235 VY 5l

I ] [y S N T S WP S (R ]

IY] 45 Ol 4505 0 5

435555 (§ xS o510 V=Y

S S5 3l v ga a3 5K s (6 S eI skt w

o3l ul (LSS ol el DVIH-RV Jus) AiS 5 5

Al Py i 0555 4 ged 0 S O JlAie S

salazal b (o gondos a5 YO) GBI (glos 5 5 avsy

Ol e azds 55 5938 Sy 5 ¥ ol Jul

b S Sl Bl ey el 358

[v+]

e K A=Y
il gk ped (S sla S s Seslul sk o
Slad L s Slnejlpmn L a3 addped onls
Y SO ) aa 005 LS 63l 13 (00O x0)
oaliial b 598 Ll Vo Ol b B e nS i 5
- S St S MelS i 0550 5 @iF kS
m Sl Y ol b Jlaes o0 G st o

v

PH (5 5o 311 —¥—Y

oslacs 4 Olpl ke 5,1kl b e sad PH Ol e
Shais 6, Se3lasl g e b s YARY
&= (VLT 766 Jus Knick) e pH oS
SN0 b s s S eslizad PH (g 86510l
ST AI ke 100 3 5 0l Sl pS 5 05 seh 4 sel
Sl 53 S Y o L3S bl o ke
YU byl Lo Jel8 Ly s il o5 058
e pH 3l eslinad U sdd Gl Jgkoes pH .2 Gilo
DAT s 5, Seslul
ws bl (g S0 510 —F—Y
s Ol e sl 3b W gad 4l Ol e
A (6 S eIl LIS e b 3 YARY 6 la
L Laa sl 5l 2 e V0 e cadond (s 61
L Jle s /) A g oden o 5 0l L 3 e
Al o ol 5 AE 0 e S5 seb
DAT s S aslS sy
A = Vx0/0064x100

m
e S el ey JS Al =A
€S o eSS
LS Y e S s S s g =V
S e
S e i sed O3 =M
I Kis ol 5,80 5100 —0-Y

Ja—) asl s S 3l esla Sl Y

4—b (MEMMERT _L_..s (UF110/UN110
S S o3ILINFYA oyl a5 Ol sl e 5,1k
Vo ady nl s Ll S ool

OJ\J‘)\J_; ‘)Nj:—»mﬂiaﬂ L.?-)D\'O O}T)J hL.QLN


http://dx.doi.org/10.22034/FSCT.20.136.64
https://dorl.net/dor/20.1001.1.20088787.1402.20.136.6.4
https://fsct.modares.ac.ir/article-7-66790-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1402.20.136.6.4 |

[ DOI: 10.22034/FSCT.20.136.64 ]

v 2 O3 Sl e 5 (B bt S Gl Sy

JUI S 5 g pan

aS U S et tesdal G 4 S G Lol
FIYY LS F/0A o3 5dms 55 PH 615 ol (Slads ya
- e ialS UK Ol e by cl ey
Cwlo pH .(P</00) asls LS 545 511, (sls
DS YIA YN Gl e ey 0 b Y sl
Al Conle Blie 53 5 ol oo (SIS TY S,
Slaaised b anslie 53 (%S PH Lol o 05
b e S pde sdasOl s ol s e
DS Ly Gl g ke (slas o kS
(F/5 a0l 5e) 3l A 31 i
4> (Y44Y) McGregor  Fernandez-Garcia .c—.
~oeale PH Ol 3 1y 2alS dald o5 S L avslia
LaoT sl g b 5 L3 by (S5l sl
Sie 3lge il on a5l (S a8 LS 518
LSl Sl ciS gl 1) Ay S e Jelss
Lo ol sleas o g i SO
LV] el el a8 pH Ol b Ol 50 2l 531
Sl b sl esleal 4 Codl odd jasiin e o
Sl S n ol A5 0 Il 2 5 e
By gn iwle SIS Oley de 5 pH ol
ol s @ Bl Ol a3l LpH ials
(Dhdaa S et L aS o0 sl gla 5l
ol &y S g5 b okl sl Sedas BB LS 5
IYF] deas o aulsl ) oSy 5 oleal uJ g

A

A S il a 0555 01 s as 5 480l 3 e
il go 5 Jime Cli g 518l 5w sdal sy sl
L* S5 il e el s L] (0% s a* L) K,
sdiasolis @* Ky adl s (Lightness) Ly, Kb
K, adl o 5 (Redness-Greeness) (55 5 5 (S Ol e
oLz |, (Yellowness-Blueness) 5 5 - Ol ;e b*
osliul (g lel SIUT (6l Ky glaailjo s a3 oo
LYV s
o> ool -4y
(e 503) L8108l Sledis gla 25580 5l o
O st iy sl eslaal Ly s bl OL sl Ol e
4500 (1) slaslsls B (0) shlan sl 51 (slabais
(S, blod s s 59y 5 el 4 Cosle sla
O sl s (S Frdn s ek s epe (3L
SMEIS waas S Ll o a 0sasT 55 A S
o313 asslsmal p b SO 5 Of Olgd ol pan 4 e
sl Belal D 4 ) b ped pled OLL S, S
LYY] s gl
Solal 6T -y ey
el ol Sl Cjb B s LSS A s Sl
D 4 bSG Guills e o me 5o Ml il s S
SN s 5 LaSOls aslin Gl g 5 23 S
03 PSSl lasals o Oya3T 5l Laslass o (sls gme
ool o 5 a5 s S eslinal 780 (sl pme el
RIPECY W <=K>_L}\ Y+ a5 SPSS )l)'.élpj L g Laesls
OFFICE l33lp = Lo 5 EXCEL laes 3 ab 50 (sl
L ey YO
Cou gl Y
PH ol i -\ ¥

AT sl e e Jas OLL ¢l (solne H
sl esls QLAY S s pH S S eIl glaesls


http://dx.doi.org/10.22034/FSCT.20.136.64
https://dorl.net/dor/20.1001.1.20088787.1402.20.136.6.4
https://fsct.modares.ac.ir/article-7-66790-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 ]

[ DOR: 20.1001.1.20088787.1402.20.136.6.4 |

[ DOI: 10.22034/FSCT.20.136.64 ]

VY JlJJ;'- AR 09 AYP D)LQ.»::I

GMHSS as33 51T 5as 55 (SeSY dul 4s)
0?5 Sl s Ol 4 anded 5 PH Olge e
Bt sy alllan l 53 Cols g liand 555 58
- e B acale 53 il slaos Sy oS
Sl aydenl 2ol58l s pH ZalS al sdaline (5 )ls
3prsn Sloden s S slpe 1o 4 dald dsed 4 o
comale 3 O cbale il 5l Ly sl e wb s
O me g S Ly alge pl Cale 53 59 50 55l
b 3 sl 25 PH EalS sl e
Sl B ale i [¥] 503 e (6,15 Ol
A5 5 58N G ae g SL (S sl b
SLaS 5 5 o Gladeal ag o (o SsY u
G b andonl 5 PH Ol eas 3 b b il
osls 0L (slardllas b 55 18] dedl e ji3e Cnle
o s LSBT b do s ) O84S s
oy andwl alae Hls me Auly 8l oo e
[YP] il ol mmn ,SIPH (655 0 a S
5 S o (il U o PH Ll ae 2alS
asdlas 53 [YWVW] ol sds 5158 50 cnle
LS, 5l eslinal &S us dalis Lg)iis
Slogoe Cslo andul g pH slie o (gols —ns
Sol3 e sban IS 0oy Jsb s Ll anils
a8l Sl Jals 5 4 andenl 5 PH Ol

74

7 14 21
Storage (Day)
@ Non fat control OHigh fat control

Fig. 1. pH values of yogurt samples during the
storage of 21 days storage at refrigerator .The same
lowercase letters are not significantly different
between different treatments for each day at P > 0.05.
Values of the same treatment, followed by the same
uppercase letter are not significantly different at P >

0.05.
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Fig. 3. Changes in dry matter (%) of yogurt
samples during the storage of 21 days storage at
refrigerator

The same lowercase letters are not significantly
different between different treatments for each
day at P > 0.05. Values of the same treatment,
followed by the same uppercase letter are not
significantly different at P > 0.05.

SIS Ol e ol o5 —F—¥
Sl s (5 0L a3l Sl sdel s (glaosls SJUT
sdalin S ) shailen .ol ol 03,51 ¥ ISE 3 cnle
PalS Eel Cle lamaigad 53 b D058l 50 o
= i (Lt yers) 0 o O O3 (P</00) s ns
WL = Osd dald Csle &S O ol 40055
S Ao s VIOA L 3 /Y sl €gas 5 Aoy
DL sy 5l 1y A 5 s 55 3 g~ Ol
ol glad 505e 4o Jlasl s La b LUl Llesls

Acidity (% Lactic acid)

1 7 14 21
Storage (Day)

® Non fat control O High fat control
mBamboo 1%  mBamboo 2%

@ Bamboo 3%

JUI S 5 g pan

Fig. 2. Changes in acidity (% lacic acid) of yogurt
samples during the storage of 21 days storage at
refrigerator

The same lowercase letters are not significantly
different between different treatments for each day at
P > 0.05. Values of the same treatment, followed by

the same uppercase
different at P > 0.05.
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Fig. 4. Changes in the syneresis (%) of yogurt
samples during the storage of 21 days storage
at refrigerator

The same lowercase letters are not significantly
different between different treatments for each
day at P > 0.05. Values of the same treatment,
followed by the same uppercase letter are not
significantly different at P > 0.05.
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Fig. 5. Changes in the viscosity (mPas) of
yogurt samples during the storage of 21 days
storage at refrigerator

The same lowercase letters are not significantly
different between different treatments for each
day at P > 0.05. Values of the same treatment,
followed by the same uppercase letter are not
significantly different at P > 0.05.
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Table 2. Changes in the redness parameter
(a*) of yogurt samples during refrigeration

Day
Tre ent 1 7 14 21

Non fat 022+ 026+ 034+ 064+
control 0.03% 0.018 0.02° o0.07"

High fat 025+ 029+ 035+ 066+
control 0.08%°  0.028° 0.07% 0.05°%®
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Table 1. Changes in the lightness (L*) of
yogurt samples during refrigeration

Bamboo 1%

Day

Treatrent 1 7 14 21
Non fat 76.42 + 7979+ 8234+ 8564+
control 2.617@ 25482 267 3.54Pd
High fat 85.05 + 8661+ 8480+  82.83+
control 1.96"° 0.28% 1.43% 1.37%°

81.19 + 7954+ 7794+ 7459+
3,520 1.495 1.9% 0.69%

Bamboo 2% 84.73 + 81.24 + 78.22 + 75.14 +

2.37°¢ 1.855° 2.11% 2.08P%

Bamboo 3% 88.55 + 83.39 80.04 + 7631+

3.66" 2.18%¢ 3.36%° 2.81P°

vy

The same lowercase letters are not significantly
different between different treatments for each
day at P > 0.05. Values of the same treatment,
followed by the same uppercase letter are not
significantly different at P > 0.05.
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Table 3. Changes in the yellowness parameter 0.50 £ 0.54 + 0.62+ 0.70
- - . Bamboo 1%
(b*) of yogurt samples during refrigeration 0.02% 0.04%¢ 0.03%  +0.09%
Day Bamboo 2% 0.55+ 0.61 + 0.69 + 0.73
Treatrfient 1 7 14 21 0.08"° 0.08" 0.04 +0.06>
Bamboo 3% 0.59 + 0.65 0.70 = 0.78 =
0.05" 0.045¢ 0.06% 0.04™
Non fat 517+ 514+ 416 402+
control 0.45%  007% 011 043

High fat 504+ 539+ 480+ 419+
control 0.18%° 0.41%  069%  0.91°%®

6.48 + 539+ 4.04 + 478 +

0
Bamboo 1% 0.37A¢ 0.765¢ 0.81¢° 0.66™°

Bamboo 2% 7.42 + 5.58 + 497 + 473 +
0.55" 0.28%  0.93° (.70

Bamboo3% 7.68+ 655+ 570+  4.85%
1.12% 1.04%  0.78% (.29

The same lowercase letters are not significantly
different between different treatments for each
day at P > 0.05. Values of the same treatment,
followed by the same uppercase letter are not
significantly different at P > 0.05.
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The same lowercase letters are not significantly
different between different treatments for each day at
P > 0.05. Values of the same treatment, followed by
the same uppercase letter are not significantly
different at P > 0.05.
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Fig. 6. Sensory evaluation of yogurt samples
containing bamboo fiber.
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ABSTRACT

ARTICLE INFO

Fibers obtained from the waste of fruits and grains are valuable sources in the
preparation of various useful products such as yogurt. Considering the
importance of consuming fibers in providing health, the purpose of this research
was to investigate the physicochemical, textural and sensory properties of fat-
free yogurt enriched with bamboo fiber. For this purpose, bamboo fiber was
added to fat-free yogurt with percentages of 1, 2, and 3 %, and experiments
including pH, acidity, total dry matter, syneresis, viscosity, colorimetry, and
sensory evaluation were carried out during 3 weeks of storage in the refrigerator
(4£1 °C). Produced samples were compared with fat-free yogurt and high-fat
yogurt without fiber additives. Data showed that the addition of fiber to the
yogurt samples significantly increased (P<0.05) the amount of acidity, total dry
matter, viscosity, color index L[, al| and bl compared to non-fat and high-fat
control samples. In addition, the results showed that the addition of fiber in
yogurt samples significantly (P<0.05) reduces the syneresis, so that the non-fat
control yogurt with 12.3% and the sample containing 3% fiber with 8.58 %
showed the highest and lowest syneresis on the first day of production,
respectively. In the sensory evaluation, the sample containing 2% bamboo fiber
with the highest score was introduced as the best sample. Therefore, the
application of bamboo fiber with a concentration of 2%, in addition to
improving the textural, physical and chemical properties of yogurt, can also lead
to consumer satisfaction. Hence, bamboo fiber can be used in the formulation of
dairy products, including yogurt.
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