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Figure 1- Anti-diabetic activity of fermented milk by Lactobacillus delbrueckii, Lactobacillus helveticus and co-culture

of two strain after 48 h of fermentation
Different small and large letters, show a statisticaly significant between different treatments (P<0.05).
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Figure 2- Effect of addition of inulin on alpha-amylase and alpha-glucosidase enzymes inhibition of fermented milk
(FM) by L.b delbrueckii, L.b helveticus and co-culture of two strain
Small letters show statistical differences within the group of each strain and capital letters show a significant difference
between groups in different treatments (P<0.05).
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Figure 3- pH changes and acidity values of fermented milk by co-culture of L.b delbrueckii and L.b helveticus
supplemented with and without inulin during the storage period at 4°C
Different small and large letters, show a statisticaly significant different between different treatments (P<0.05).
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Figure 4- Viscosity changes of fermented milk by co-culture of L.b delbrueckii and L.b helveticus supplemented with
and without inulin during the storage period at 4°C
Different small and large letters, show a statisticaly significant different between different treatments (P<0.05).
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Figure 5- Changes of free amino groups of fermented milk by co-culture of L.b delbrueckii and L.b helveticus
supplemented with and without inulin during the storage period at 4°C
Different small and large letters, show a statisticaly significant different between different treatments (P<0.05).

bz BY g 55l psbaaslisY 13 CuiS Tansg sy pas 3 51 el gWg Sl yeedd —0 3900
31,5 Gl a3 € (los )3 (5 IS Gt sk 3 o (9 9 (sl b esSple
(P 1+0) 15l o hlise loylas oy sl sine (6 lol 3] arinilis olita oS5y g SngS iy



5292 SBa5u Jansgi 0uls ag aledgul b (653 pd slo sy Gelanl 53U

3as 358 0 otmlie (pl y ogMe Cawl odpwy A MIT
S dged 4 Cund gl s diges 53 lags Sty
e gl (2938 &S gk (P</40) MBlpe yuin
2503 (29550 Canex J5 3l )3 dagr BB il 4
LOg & (5, jio gy o VIV +[oF I (gy0a5

Cawl 0L w2359 oy > AFAE +/+F CFU mI™

9.0
8.5+
8.0+

7.5+

Log (CFU/mI™Y)

6.5 I 1 1
° % 2

Storage time (Day)

S loj (b 53 W39l 5 (g oSS
S35 b )3 (29590 Cumen s I Jol ol
b osSiisle 5 (IToph oshulsSY (S5 49w
F e 3 SIS 0y9d (b S5 dged g (ol
S 2905 Cumes Hhges Billae Cunl oa odly L
Log CFU Jl (i oljee & 5 )leS 0)90 bk b 0

- L.b delbrueckii+ helveticus
-4 L.b delbrueckii+ helveticus+inulin HPX

Figure 6- Cell count of bacteria in fermented milk by co-culture of L.b delbrueckii and L.b helveticus supplemented
with and without inulin during the storage period at 4°C

Different small and large letters, show a statisticaly significant different between different treatments (P<0.05).
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Figure 7. Anti—daibetic activity of fermented milk by co-culture of L.b delbrueckii and L.b helveticus supplemented

with inulin during the storage period at 4°C
Different small and large letters, show a statisticaly significant different between treatments (P<0.05).
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Figure 8- Anti-oxidant activity of fermented milk by co-culture of L. b delbrueckii and L. b helveticus
supplemented with and without during the storage period at 4°C
Different small and large letters, show a statisticaly significant different between different treatments (P<0.05).
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Abstract

Introduction: The inclination to manufacture beneficial dairy products has increased in
recent years, as consumers pay more attention to food products with adequate sensory
qualities and health benefits.

Materials and Methods: The current study looked first at the anti-diabetic efficacy of milk
fermented by Lactobacillus delbrueckii, and Lactobacillus helveticus strains isolated from
traditional yogurt as well as co-culture of two-strain based on the inhibitory activity of alpha-
amylase and alpha-glucosidase enzymes for the production of functional fermented milk.
Then, added 1% inulin as an appropriate and applied prebiotic to fermented milk resulting
from the combination of two strains and evaluated physicochemical, anti-diabetic, anti-
oxidant, proteolysis rate, and population of bacteria during 19 days at 4°C.

Results: The results indicated that milk fermented with two-strain bacterial intercropping had
stronger inhibitory activity on alpha-amylase (45%) and alpha-glucosidase (35%) than single
strains of Lactobacillus delbrueckii and Lactobacillus helveticus (p<0.05). The addition of
inulin increased the inhibitory activity of alpha-amylase (20%) and alpha-glucosidase (33%)
at the end of fermentation, respectively. During storage at 4°C, the composition two bacterial
strains and inuline significantly increased the population of bacteria, acidity and viscosity and
significantly reduced the pH and proteolysis rate of fermented milk. However, there was a
decrease in antioxidant and antidiabetic activities.

Conclusion: The results revealed that both bacterial strains in combination with inulin have
the capacity to produce functional food.
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