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Table 1 Treatments formulation

The amount of The amount of Lipase

Code Fat (%) T .
ransglutaminase enzyme enzyme
A (Control) - - -

B 1.5 10 ppm 30 ppm
C 1.5 15 ppm 45 ppm
D 1.5 20 ppm 60 ppm
E 3 10 ppm 30 ppm
F 3 15 ppm 45 ppm
G 3 20 ppm 60 ppm
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2. Yeast glucose chloramphenicol agar
3. Violet red bile agar

4. GC-MASS

5. n-Hexane
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Table 2 Results of physico-chemical properties

Treatment Dry((f};;‘“er Fat (%) Salt (%) pH Acidity(‘'D) Density (gr/cm’)
A 395+ 040° 070+ 020° 035+ 0.02° 420+ 0.05° 5290+ 0.20°  1.0183 + 0.0020°
B 494+ 050° 060+ 030° 028+£0.03° 420+ 0.02° 5250 £040°  1.0212+ 0.0030°
C 525+ 0.80° 0.60 +£0.40° 031 +£0.02° 430+ 0.03* 5020 £0.10°  1.0221 + 0.0040°
D 6.64+ 0.60° 050+ 020° 030+ 0.03* 420+ 0.04* 5250+ 030°  1.0256+ 0.0030°
E 417 £0.70° 150+ 0.10* 033 £0.02*° 430+ 005*°  50.10+ 0.10°  1.0172 +0.0200°
F 418+ 0.50° 140 £020° 042+ 0.03* 430+ 004* 5120+ 040°  1.0184+ 0.0300°
G 441 £020° 120+ 030° 039 £0.04* 420+ 0.02° 4930+ 0307  1.0186+ 0.0200°

A (Control), B (1.5% fat, 10 ppm transglutaminase enzyme, 30 ppm lipase enzyme), C (1.5% fat, 15 ppm
transglutaminase enzyme, 45 ppm lipase enzyme), D (1.5% fat, 20 ppm transglutaminase enzyme, 60 ppm lipase
enzyme), E (3% fat, 10 ppm transglutaminase enzyme, 30 ppm lipase enzyme), F (3% fat, 15 ppm transglutaminase
enzyme, 45 ppm lipase enzyme), G (3% fat, 20 ppm transglutaminase enzyme, 60 ppm lipase enzyme). The numbers
in the table reported to form of mean + standard deviation. The same letters indicate no significant
difference(p<0/05).
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Fig 1 The amount of dough stability the affected various doses of transglutaminase and lipase enzyme in different

fats.

A (Control), B (1.5% fat, 10 ppm transglutaminase enzyme, 30 ppm lipase enzyme), C (1.5% fat, 15 ppm
transglutaminase enzyme, 45 ppm lipase enzyme), D (1.5% fat, 20 ppm transglutaminase enzyme, 60 ppm lipase
enzyme), E (3% fat, 10 ppm transglutaminase enzyme, 30 ppm lipase enzyme), F (3% fat, 15 ppm transglutaminase
enzyme, 45 ppm lipase enzyme), G (3% fat, 20 ppm transglutaminase enzyme, 60 ppm lipase enzyme). The same
letters indicate no significant difference(p<0/05).
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Table 3 Results of treatments sensory evaluation
Treatment Smell Taste Texture Consistency Ora} General
sensation acceptance

A 3/53° 3/85° 3/57° 3/71° 328° 3/64°

B 3/71° 3/90 * 3/68° 4/08 * 3/57° 3/85°

C 3/42° 4/00 4/02° 4/01° 3/64° 4/01°

D 3/71° 4/28 * 4/28 ° 4/14° 4/01° 4/11°

E 3/87° 3/71° 4/18° 3/81° 3/85° 3/77°

F 3/98° 3/98 ° 3/89° 391° 4/14° 391°

G 4/14° 4/18° 3/71° 3/87*° 4/01° 4/00 *

A (Control), B (1.5% fat, 10 ppm transglutaminase enzyme, 30 ppm lipase enzyme), C (1.5% fat, 15 ppm
transglutaminase enzyme, 45 ppm lipase enzyme), D (1.5% fat, 20 ppm transglutaminase enzyme, 60 ppm lipase
enzyme), E (3% fat, 10 ppm transglutaminase enzyme, 30 ppm lipase enzyme), F (3% fat, 15 ppm transglutaminase
enzyme, 45 ppm lipase enzyme), G (3% fat, 20 ppm transglutaminase enzyme, 60 ppm lipase enzyme). The numbers
in the table reported to form of mean + standard deviation. The same letters indicate no significant

difference(p<0/05).
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Doogh is a dairy drink that has a special place among the drinks in the market. The two phases of this
product during storage are a major problem due to the low pH and the accumulation of caseins. Therefore,
in this study, the efficacy of microbial transglutaminase (at doses of 10, 15 and 20 ppm) and lipase
enzymes (at doses of 30, 45 and 60 ppm) in doogh stabilization and their effect on physicochemical,
microbial, sensory and free fatty acids was investigated. To compare the mean of treatments, Duncan test
was used at 5% probability level. Data analysis was done using SPSS software. The results showed that
treatment with these enzymes improved the stability. The amount of unsaturated fatty acids in the control
sample is higher than the treated samples. The results of sensory evaluation showed no significant
difference between treated and control samples (p> 0.05). But overall acceptance by evaluators increased
with increasing dosages of enzymes in doogh.

Key words: Dough, Transglutaminase and Lipase Enzyme, Sustainability
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