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Figure 1- The influence of Persian gum (PG), microbial transglutaminase (MTG) enzyme, storage time, and
the interaction effect of PG and MTG (i.e., treatments) on the hardness of low-fat yogurt samples (p<0.05) and

their standard deviations.
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Figure 2- The influence of Persian gum (PG), microbial transglutaminase (MTG) enzyme, storage time, and
the interaction effect of PG and MTG (i.e., treatments) on the consistency of low-fat yogurt samples (p<0.05) and

their standard deviations.

Lile ‘_;.JJ:.C« LSUM.))}TI‘BJ[VV] JL‘WJ[Q]J,:.HS c[\"\ 9
3 [YA1 5508 sy S VAT Lsor oy dA] L sl

el ok EOS [V ] STy gl

Sloy Sl L oS spa0 pasiie laesls pJUT mbs

WL (ols e SRl e bl 5 i (oIS
A4S 0l S 53 Sl 5 5 i p2lin (Sl
Gl 55 &S U e VEYY gis 5V EVAY g LS e
b Sl WY/ gis SVAY g gl S
gRCapE SIS e o ebe (al_,fej S 58

IYYV] sl sl osls Cond L“w:-.")fl Jlzs B U’:‘ib‘

78

Glal sy 0 MTG U553 o ol sls ol

5 Y5 o b IS sl gladnd 5l b s
OF Cilaze 5 0l b8 kg LS5 Esl opjgme
bl e SR esyslE Sl el s i
.bj.w )L@.:.?ASC,M‘ GMUMQM rl}u‘ QL&:}}J
Olojor as 5l Hlas L [YY] e 51 LI MTG L o 51
e il [1] Csle 0 OF bS5 e s L
ile o cilimee e pams ple 55 eyl Sl LS

VET e LT3 i 0] e didow oo YV ] 0AlSr osls



VErg OLT Y 6,95 A0 o,led

w\ DL IS A 43‘)‘ 6&)‘))&4 L;.»Lb.‘ &;uﬂ‘ ol OJ‘J dl..;q Ay
e kS s e O ge3T 5550 gla e S
'ca-..o
o kSl 3 s 5Lsl S 5 e 5l sl
st g 0ley S Il 5 ds Cle glads sel
CohlB Olppe (p<o /o0 )) Cdls Jgmen oy LB

Y e sl Cmale glapes IS 50 sl 20
AYA 5 MA VAY 5 5a sl oo A3 /T
S sad e Sliel Hldde pioman (A-Y) US osS
VAL a5 of gl s MTG v”»ij Ol Cmols
oLl VL 5 oS S0k (B=Y) A S ATV
& (8 ity Dl ped OLL S ¢ Sa S 505 Ol 5l
MTG 51 5 PG oo ol laaigel il 5 K
sla Sy b 5l gols gme SNl aS s sls
o315 QLS Waesls) s SO sdaline J 4o b sl
PG pos lale 2l 531 b a8 o)Ll B3 (el
A s S8 5 2 e MTG (5T
WSy s prb S sn e el 55 OLLSLL L
sl 5l Lol i Slad Lpad a1y o el 0 3V0

AD-Y 15 505) Lsls ot clle o i

b a a
0 0.1 0.2
PG concentration (%, w/v)

=
o
=
o

Acceptance
(Score)

O N B O

Acceptance
(Score)

O N & OO

(A)

0

MTG concentration (%, w/v

(B)

79

Sl me SNl W a D-Y 5 D=V s sl il
Conle 8305 Olo IS 0353 b lb 5 i K5 S
odalis @.\o Loy JY E) A ‘5_5(? 6@4{9&.’ L Jald
Sl3gme S pl o 5T (sl sladpad 3 Lol i
g8) oI5 5 (VA4AY @) ziw Jlhie oy 2l A S
oo 13U 5 0 31 (sl S e el s (VFA/Y
e Ol 2 Fomly A edalie (65 0l el o
el BB Bl 53 55 (1080 2.8) el 3 5 YV g)
G 6555 Sl 3 Ges JlEs op i sl
Jg‘.:; sdalin

Cols s a5 om gl —Y-F

Skl 53 e Jelge n rege Sl SS e ol
awar g Lol e sl S G ae Sl
03,551 casan skiaas OF oli)l ((Shis pl Caeal
I el o s M5 s b OV e b 0 20
Sy diles S IS aie ol s & SR 2as 5l o
b CdS (K8 i b b 3 S Llanils
Rl M alS e B b o glees sl b
N game ol sy A 3 eiiS e Lelse 1l
IFY 5Y] Al e

[«
=
o
Q

o

Acceptance
(Score)
O N & OO

0.015 1 14
Storage time (Day)

©



ceosled 5 B el il sla S5

O 5 il ] o5

8 PGO TGO # PGO.1 TGO # PG0.2 TGO "1PGO TG0.015 = PG0.1 TGO.015 11 PG0.2 TG0.015

10
9 c b ab b fg ef _f_ d
_ A
AN Vi oy
' k - ey L
(=] :
: .ol e
2 7 : / e / .l
< 6 : .o e
> : .ol e
= : .ol e
= 5 : - e
= : .ol e
& a1 : .ol e
=Y : .ol e
2 3 : .ol e
3 : .ol e
2 : .ol e
2 : - -
: .ol e
1 : .o e
: .ol e
0 i : 4 . 4
1 14

Storage Time (Day)

(D)

Figure 3- The influence of Persian gum (PG), microbial transglutaminase (MTG) enzyme, storage time, and
the interaction effect of PG and MTG (i.e., treatments) on the acceptability of low-fat yogurt samples (p<0.05) and

their standard deviations.
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Figure 4- The influence of Persian gum (PG), microbial transglutaminase (MTG) enzyme, storage time, and
the interaction effect of PG and MTG (i.e., treatments) on the count of starter bacteria of low-fat yogurt samples

(p<0.05) and their standard deviations.
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Today, the desire to consume healthier foods, including low-fat yogurt, has
encouraged manufacturers to use suitable fat substitutes in order to provide
a product in the market with an acceptable sensory properties in addition to
creating a desirable consistency and texture. In this research, it was aimed to
improve the textural and sensory characteristics of low-fat yogurt with the
help of microbial transglutaminase (MTG) enzyme treatment and the use of
Persian gum (PG) as a native gum. In addition, the effect of the mentioned
variables on the number of starter bacteria during 14 days of storage was also
investigated. For this purpose, low-fat yogurt samples using levels of 0, 0.1
and 0.2% (w/v) of PG gum and levels of 0 and 0.015% (w/v) of MTG enzyme
were produced and kept in the refrigerator until the tests. The results of this
research showed that with the increase in gum concentration, the firmness
and consistency of the produced yogurt samples decreased significantly,
while the enzyme treatment increased the texture parameters (p<0.01). In
addition, both enzyme and gum variables improved the overall acceptance
score, but they had a negative effect on the count of yogurt starter bacteria.
Also, with the increase in storage time, the firmness and consistency of
yogurt samples increased and the acceptability of the product and the count
of yogurt starter bacteria decreased significantly (p<0.001). In total, the
results of this research showed that by using transglutaminase enzyme
treatment (0.015%) and adding Persian gum (especially 0.2%), a low-fat
stirred yogurt with desirable textural and sensory properties containing
appropriate count of yogurt starter bacteria could be produced.
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