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2. Soluble dietary fiber
3. Insoluble dietary fiber
4. Functional

5. Cohesiveness

6. Adhesiveness
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Table 1 Ice cream treatments

Code Treatment
Control Treatment without malt extract and inulin
A Treatment with 5% malt extract and 0.5% inulin
B Treatment with 5% malt extract and 1% inulin
C Treatment with 5% malt extract and 2% inulin
D Treatment with 10% malt extract and 0.5% inulin
E Treatment with 10% malt extract and 1% inulin
F Treatment with 10% malt extract and 2% inulin
G Treatment with 15% malt extract and 0.5% inulin
H Treatment with 15% malt extract and 1% inulin
1 Treatment with 15% malt extract and 2% inulin

sl 9 PH (5 xS 051051 —0-¥

Sl (YD) ol Kes 5 Abreu 2y, b pH (5,86l
L plosil (Gt g « Metrohm) e pH 51 eslizal b 5 o
bog add pbnil S, LoGilles badised wal VY]
Dl § 6 Seslul (YY) oK 5 Cakmakei
P 6ﬁfe}|.ﬂ| --Y

Sosilsm Al e V0 elen 4 e e 250
ol U  he Ss ke T  e 0 (ollT o5 0)
035 s Bl 4833 0 5l dny (3 8 Jate geg,0 g 5w
Lol S sl s T gl b e S O plax s es s
LIVT s S35 50 s 5 a3 S 5134350 Soks

Lo hall g 01l VY

Homayouni b 5 ssleiy o35 G s o 25
Olyes oled ol VO] A ol g, 40 (Yo o) O
:;\w\q)uw)swjﬁoﬂbél

V2 o ven (1) disles
Vi

g}SA{Cw}Ua-\J)>=

Oij_hj\wqjjuc.?o-b.wl

1. Over run

T

IS oS Foled Y-Y

A3 S ag Ll slacs; e 3 GhlesT al plil 6l
Ve sa,; Cab 0 S35 a5l 1) o) S b 5 e
oo (Kl L&) JBT o 5 S laes 51 2 e
e togls ) Ao Ll el Oss o L
DL 0 sl @l b i James s bglsve (6l (e ok
0 5 BILLO 5Ol O, L0 5 ol laa ie g 5o
Gams ¥Y sl s b ol e el OISy (53508 L
IS Ay g eds (6,108 Wls S el BA e w5l S il
DV S 5,18 1og CFU/g &y w0 5 ioles

SS a9 SLG S Soled —E-Y

pre Ak 4L e el e Sl e 8 sk
byl A3 Al Ml s bk g
sy @ 0TS e /) 5 0dis S 335 sl O sl v
won i ime (K60 L&) MRS S Lo (g5l
Cole VY Cle 4 oS sl e 8Y Gl s bacok
e Sk a3 eSSl e 5 (1S Wl S
DY ik log CFU/g



AFXX b\bja AA a)jb‘\\i a)Lm.:a

Ol 2lde mboo 5 ol alna

S eslsyl 3 (Golag BB 5 Jle YeT0 o o3l (S
0 Sosda dgesl 51 Sl ol sa s S Sbsl IS Bk
\ )L:.'\‘.»‘ 9 LSH‘; )L;.m.g L;/J”'-'J 6‘;» 0 )L,‘.:”‘ A eslanad 6\&:&

DAT LS a8 5355 Chns S5 lp

Sl sl VY=Y

alin 5 plnil 33lal SLE £ b IG5 Laesls (55T LT
oSSl g asls diz Oge3T 5 esliad b 1SS an 53 b Sils
o 3 ealizal b Lajls ped oy A aslie Ao ys 0 o
RGRY plsl ST 1530

Sy g 4 Y

JS 25 S Jisled VY
530 YA Sl il o3 IS s S isled Sl ) IS
ol S gms S Sk

11

B B} e
! W

Log CFU/g
K-
[= ]
22
~ -

" ~o=Diy 14
8 ¥ T 1 =Dy 2
-
Day 28
g
R EIREREREEREEE
.g&
¢

Treatments

Fig 1 Microbial total count in ice cream treatments
Different letters indicate a significant difference in
the level (»p<0.05), Control: treatment without malt
extract and inulin, A: treatment with 5% malt extract
and 0.5% inulin, B: treatment with 5% malt extract
and 1% inulin, C: treatment with 5% malt extract and
2% inulin, D: treatment with 10% malt extract and
0.5% inulin, E: treatment with 10% malt extract and
1% inulin, F: treatment with 10% malt extract and
2% inulin, G: treatment with 15% malt extract and
0.5% inulin, H: treatment with 15% malt extract and
1% inulin, I: treatment with 15% malt extract and 2%
inulin.
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Fig 2 Probiotic bacteria (Lactobacillus casei) count
in ice cream treatments
Different letters indicate a significant difference in
the level (p<0.05), Control: treatment without malt
extract and inulin, A: treatment with 5% malt extract
and 0.5% inulin, B: treatment with 5% malt extract
and 1% inulin, C: treatment with 5% malt extract and
2% inulin, D: treatment with 10% malt extract and
0.5% inulin, E: treatment with 10% malt extract and
1% inulin, F: treatment with 10% malt extract and
2% inulin, G: treatment with 15% malt extract and
0.5% inulin, H: treatment with 15% malt extract and
1% inulin, I: treatment with 15% malt extract and 2%
inulin.
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Table 2 pH determination in ice cream treatments

Treatment Day 1 Day 7 Day 14 Day 21 Day 28

Control 6.28 +0.01° 6.14 +0.01° 6.04 +0.01° 597+0.01° 588+0.01°
A 6.27+0.01° 6.15+0.01° 6.02 +0.01° 594+0.01° 586+0.01°
B 6.28 +0.01° 6.22 +0.01° 6.11+0.01° 598+0.01° 590+0.01°
C 6.26 +0.01° 6.21 +£0.01° 6.04 +0.01° 592+0.01° 585+0.01°
D 6.33+0.01° 6.27 £0.01° 6.12+0.01° 6.00+0.01° 589+0.01¢
E 6.36+0.01° 6.30 +0.01° 6.15+0.01° 595+0.01° 585+0.01¢
F 6.38 +0.01° 6.33+0.01° 6.19+0.01° 6.02+0.01° 589+0.01¢
G 6.41+0.01° 6.36 +0.01° 6.22+0.01° 6.08 +0.01¢ 594+0.01¢
H 6.40+0.01° 6.30 £0.01° 6.15+0.01° 598 +0.01¢ 583+0.01°
I 6.40+0.01° 6.29 £0.01° 6.13+0.01° 594+0.01¢ 580+0.01°

Different letters indicate a significant difference for each treatment per each row (p<0.05). Control: treatment
without malt extract and inulin, A: treatment with 5% malt extract and 0.5% inulin, B: treatment with 5% malt
extract and 1% inulin, C: treatment with 5% malt extract and 2% inulin, D: treatment with 10% malt extract and
0.5% inulin, E: treatment with 10% malt extract and 1% inulin, F: treatment with 10% malt extract and 2% inulin,
G: treatment with 15% malt extract and 0.5% inulin, H: treatment with 15% malt extract and 1% inulin, I: treatment
with 15% malt extract and 2% inulin.
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Table 3 Acidity (°D) determination in yogurt treatments

Treatment Day 1 Day 7 Day 14 Day 21 Day 28

Control 3428 £0.28° 39.13+£0.20° 4431 +£0.04° 48.06+0.11¢ 50.19 £0.12°
A 3469+0.14° 3859+0.11"  4428+0.15°  4825+0.07  5121+0.12°
B 3463+052°  3675+0.12"  4188+0.17°  48.09+0.13  50.13+0.10°
C 36.15+0.14°  36.57+0.15°  4435+0.07° 4924+0.11¢  51.11+0.07°
D 30.72 £0.22° 34.17+0.13° 41.64+0.13° 4737+0.17¢ 4939 +0.19°
E 30.63+£0.24°  33.88+0.14°  3939+026°  4845+0.13  50.95+0.10°
F 2951 +0.08*  33.69+£0.04°  3900+£0.09  4625+0.14° 4977 +0.13°
G 2847+0.32*  33.11+0.11° 38.68 £0.76° 4478 £026%  4721+0.16°
H 28.81+025*  33.98+0.03° 3941 +0.10° 48.09+0.08¢  50.15+0.12°
I 28.88+£0.11°  3377+0.16° 4125+0.13°  4850+0.15%  51.26+0.05°

Different letters indicate a significant difference in the level (p<0.05) per row, Control: treatment without malt
extract and inulin, A: treatment with 5% malt extract and 0.5% inulin, B: treatment with 5% malt extract and 1%
inulin, C: treatment with 5% malt extract and 2% inulin, D: treatment with 10% malt extract and 0.5% inulin, E:

treatment with 10% malt extract and 1% inulin, F: treatment with 10% malt extract and 2% inulin, G: treatment with
15% malt extract and 0.5% inulin, H: treatment with 15% malt extract and 1% inulin, I: treatment with 15% malt
extract and 2% inulin.
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Table 4 Investigate the crude fat and texture properties of ice cream

Crude fat

Over run

Melting

Adhesiveness

Treatment (%) (%) stability (%) Hardness (g) (mJ) Cohesiveness
Control 8.06+0.07" 31.81+0.50° 5636+1.24% 322048+33.50" 21.21+0.56° 0.15+0.001°
A 739+0.06° 35.71+035% 6927+131° 428121 +6823° 2453+0217 0.19+0.001°
B 6.98+0.03° 36.13+0.14° 74.65+0.51° 4813.71 +69.14° 26.80+0.21° 0.20+0.001°
C 6.08+0.02¢ 38.13+0.16° 82.55+1.08" 5186.39+49.68° 27.61+027° 0.18+0.001°
D 739+0.03° 37.56+025° 62.95+1.69° 3811.29+56.86° 23.98+0.105 0.11+0.001"
E 7.02+£0.02° 38.74+025" 62.07+0.76° 373269 +6534° 2344+0.17" 0.11+0.001°
F 6.03+0.02° 3833+0.15* 59.05+091° 3951.68 +46.67° 23.60+0.28" 0.10+0.001¢
G 740+0.02° 36.14+037¢ 56.65+1.69% 2153.95+3940" 25.15+0.19° 0.16+0.001¢
H 7.06+0.02° 3636+0.10° 57.38+0.90" 2771.67+63.96¢ 25.67+0.08° 0.16+0.001¢
I 6.02+0.02¢ 36.57+0.15° 58.88+0.80° 2865.96+93.04° 26.08+0.09° 0.16+0.001¢

Different letters indicate a significant difference in the level (p<0.05) per column, Control: treatment without malt
extract and inulin, A: treatment with 5% malt extract and 0.5% inulin, B: treatment with 5% malt extract and 1%
inulin, C: treatment with 5% malt extract and 2% inulin, D: treatment with 10% malt extract and 0.5% inulin, E:

treatment with 10% malt extract and 1% inulin, F: treatment with 10% malt extract and 2% inulin, G: treatment with
15% malt extract and 0.5% inulin, H: treatment with 15% malt extract and 1% inulin, I: treatment with 15% malt
extract and 2% inulin.
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Table 5 Color parameters determination in ice cream treatments

Control A B C D
L* 78.67 + 036 69.11 +0.08° 68.51 +0.30° 66.81 +0.14° 54.67 +0.35¢
a¥ 0.27 +0.05" 1.38 £0.07¢ 1.70+0.07" 1.94 +0.04¢ 5.45+0.03¢
b* 6.63 +£0.22" 7.09 +0.108 744+021° 7.59 +0.09" 9.00 + 0.20°
E F G H I
L* 5296 +0.17° 51.32+0.30" 4576 + 0.35¢ 46.67 +0.13" 42.03+0.27
a* 5.76 +0.06° 5.75+0.14¢ 736+0.19° 7.61+0.10° 7.97 £0.09°
b* 9.13+0.02° 9.44 +0.08° 10.54 + 0.24° 10.73 +0.10° 11.00 £0.03°

Different letters indicate a significant difference in the level (p<0.05) per row, Control: treatment without malt
extract and inulin, A: treatment with 5% malt extract and 0.5% inulin, B: treatment with 5% malt extract and 1%
inulin, C: treatment with 5% malt extract and 2% inulin, D: treatment with 10% malt extract and 0.5% inulin, E:

treatment with 10% malt extract and 1% inulin, F: treatment with 10% malt extract and 2% inulin, G: treatment with
15% malt extract and 0.5% inulin, H: treatment with 15% malt extract and 1% inulin, I: treatment with 15% malt
extract and 2% inulin.
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Fig 3 Sensory evaluation in ice cream treatments
Control: treatment without malt extract and inulin,
A: treatment with 5% malt extract and 0.5% inulin,
B: treatment with 5% malt extract and 1% inulin,
C: treatment with 5% malt extract and 2% inulin,
D: treatment with 10% malt extract and 0.5% inulin,
E: treatment with 10% malt extract and 1% inulin,
F:
G
H
I:

3
2 === Flavour score
1 Color score
0 ==@==Mouth feel score
==@=Texture score
Total score

. treatment with 10% malt extract and 2% inulin,
: treatment with 15% malt extract and 0.5% inulin,
: treatment with 15% malt extract and 1% inulin,
treatment with 15% malt extract and 2% inulin.
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Utilization of dairy products assumed to be the first option for the phrmaceutical

purposes. Hence, in this project, we have been following to produce a functional
product, which is fortified with malt extract (5%, 10% and 15%), and inulin (0.5%,
1% and 2%) and containing Lactobacillus casei. Microbial survival,
physicochemical, textural and sensorial properties investigated during 28 days. The
results showed that storage of treatments for up to 28 days at 4 °C significantly
reduced the activity of probiotic microorganisms (p<0.05). Physicochemical
properties of ice cream, showed an alteration, so that pH of treatments decreased
significantly while acidity increased (p<0.05). Color parameters induced as malt
extract and inulin increased (p<0.05). Functional properties including melting
stability and over run also improved dramatically, however, in treatments with 15
percent of malt extract a reverse trend observed (p<0.05). Increase in inulin and malt
extract revealed with an upward trend in hardness and adhesiveness of treatments. In
addition, treatments with 15 percent of malt extract weakened the textural properties,
eventually end up in sensorial evaluation of treatments led to selection of sample D
(treatment with 5 percent malt extract, 1 percent inulin), which is recommended for
probiotic ice cream fortification.
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