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1. Lactobacillus bulgaricus
2. Streptoccus thermophilus
3. Laminaceae
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Table 1 Some attributes of Thyme.

Parameter Acceptable Thyme
limit at Iranian (Vulgaris)
standards
Moisture (%) 12 10.29
Total ash (%) 14 10.6
Acid insoluble 5 2.48
ash (%)
Coliform 10° <10’
E.coli Negative Negative
Mold & Yeast 5*%10° 0

*All experiments have been performed at Grandis
(Hamedan, Iran) corporation.
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1. Strain Sweep
2. Linear Visco Elastic
3. Crossing-over point
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Table 2 Different physico-chemical properties of yoghurt during the shelf life".

1 day pH Fat (%) Salt (%) Total solids (%)
Blank sample © 4.62+0.03 5.61+0.03 0.84+0.02 16.83+0.07
3" day
Blank sample © 4.53+0.02 5.53+0.04 0.84+0.02 16.63+0.08
0.25 gr, 100ml, IP1 4.51+0.03 5.51+0.02 0.81+0.05 16.71+0.12
0.5 gr, 100ml, IP2 4.50+0.03 5.47+0.04 0.80+0.03 16.80+0.13
0.25 gr, 100ml, AP1 4.53+0.01 5.53+0.03 0.80+0.03 16.78+0.09
0.5 gr, 100ml, AP2 4.524+0.02 5.51+0.05 0.83+0.02 16.80+0.11
0.25 gr, 100ml, IG1 4.50+0.03 5.53+0.04 0.82+0.04 16.78+0.12
0.5 gr, 100ml, 1G2 4.46+0.06 5.54+0.04 0.81+0.05 16.83+0.13
0.25 gr, 100ml, AG1 .4.49+0.05 5.53+0.04 0.81+0.03 16.77+0.13
0.5 gr, 100ml, AG2 4.55+0.05 5.53+0.03 0.80+0.05 16.80+0.11
15" day
Blank sample © 4.44+0.01 5.44+0.02 0.77+0.05 16.60+0.06
0.25 gr, 100ml, IP1 4.84+0.02 5.48+0.01 0.79+0.06 16.65+0.11
0.5 gr, 100ml, IP2 4.4740.01 5.47+0.03 0.81+0.04 16.73£0.08
0.25 gr, 100ml, AP1vo 4.46+0.03 5.46+0.03 0.78+0.04 16.68+0.11
0.5 gr, 100ml, AP2o 4.45+0.02 5.45+0.01 0.76+0.05 16.72+0.09
0.25 gr, 100ml, IG1ve 4.45+0.03 5.38+0.04 0.78+0.03 16.66+0.08
0.5 gr, 100ml, 1G20 4.43+0.02 5.36+0.04 0.77+0.05 16.73+0.11
0.25 gr, 100ml, AG1 4.46+0.01 5.41+0.03 0.77+0.03 16.65+0.08
0.5 gr, 100ml, AG2 4.48+0.03 5.39+0.04 0.79+0.05 16.73£0.09

*IP1 and IP2: Irradiated Powdered Thyme, APl and AP2: Autoclaved Powdered Thyme, IG1 and IG2:
Irradiated Granular Thyme, AG1 and AG2: Autoclaved Granular Thyme, respectively.
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Table 3 Sensory evaluation of the yoghurt samples”

Treatment assZ:str;lalen ¢ Mouthfeel flavor Syneresis Texture  Appearance
Blank (C), 3" day 351a 33a 32a 4.15a 4.03a 384a
IP1 0.25gr, 100ml, 4.10b 371 ac 393b 4.62b 434a 393 a
0.5gr, 100ml, IP2 3.87 ab 3.40 ac 3.34 be 4.40 ab 410a 359a
0.25gr, 100ml, AP1 351a 3.59 ac 3.09a 4.37 ab 403 a 378 a
0.5gr, 100ml, AP2 340 a 334 ac 3.25bc 431 ab 421 a 3.84a
0.25gr, 100ml, IG1 3.90 ab 390c 3.68 be 4.34 ab 401 a 390 a
0.5gr, 100ml, IG2 3.81 ab 3.70 ac 3.75be 443 ab 4.18a 390a
0.25gr, 100ml, AG1 3.55a 3.46 ac 3.46 be 4.28 ab 4.09a 3.65a
0.5gr, 100ml, AG2 3.55a 3.40 ac 3.4 bc 4.34 ab 434 a 370 a
Blank (C), 15™ day 3.60 ac 335a 325a 4.15 ab 38la 390 a
IP1 0.25gr, 100ml, 4.18 be 381D 3.96b 4.78 b 4.15b 4.18a
0.5gr, 100ml, TP2 390c¢ 371b 3.82b 4.78 b 3.96 ab 38la
0.25gr, 100ml, AP1 373 a 3.7 ba 3.03a 4.53 ab 3.96 ab 393 a
0.5gr, 100ml, AP2 34l a 338¢c 325a 4.53 ab 4.12 ab 371a
0.25¢gr, 100ml, IG1 4.06 be 396 b 3.84b 4590 4.03 ab 396 a
0.5gr, 100ml, IG2 390c 3.87b 3900 4.68 b 4.21 ab 390a
0.25¢gr, 100ml, AG1 38lc 3.65 ba 340 a 4.53 ab 4.15 ab 38la
0.5gr, 100ml, AG2 343 a 340 a 3.28a 475b 421D 378 a

*In each column, different letters, represent significant difference at P<0.05.
*IP1 and IP2: Irradiated Powdered Thyme, APl and AP2: Autoclaved Powdered Thyme, IG1 and IG2:

Irradiated  Granular Thyme, AGI1
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Autoclaved  Granular Thyme, respectively.
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Table 4 Mean value of Elastic (G') and Viscose (G") moduli together with loss tangent (tan (3)) of the
yoghurt samples .

Sample

G'(Pa) G''(Pa) tan (9)

3rd day Mean Mean Mean

Blank (C) 133.46 a 3416 a 025a
0.25gr, 100ml, IP1 168.72 b 42620 0.25a
0.5gr, 100ml, IP2 245.85¢ 62.81c 0.25a
0.25gr, 100ml, AP1 192.42d 48.39d 0.25 ab
0.5gr, 100ml, AP2 230.58 ¢ 59.03 ¢ 0.25a
0.25gr, 100ml, IG1 219.57 e 5595¢ 0.25a
0.5gr, 100ml, IG2 303.46 f 77.96 ¢ 025a
0.25¢gr, 100ml, AG1 218.63 ¢ 55.89 ¢ 0.25a
0.5gr, 100ml, AG2 27998 g 7217 ¢ 0.26 ac
10th day
Blank (C) 166.07 a 4201 a 0.26 a
0.25¢gr, 100ml, IP1 219.55b 56.16b 0.26 a
0.5gr, 100ml, IP2 309.83 ¢ 80.30 ¢ 0.26 ab
0.25gr, 100ml, AP1 204.37b 52.12b 0.26 a
0.5gr, 100ml, AP2 295.08 cd 76.01 c 0.26 a
0.25gr, 100ml, IG1 285.68d 74.41c 0.26 ba
0.5gr, 100ml, IG2 336.73 ¢ 87.19d 0.26 b
0.25gr, 100ml, AG1 256.08 f 66.33 ¢ 0.26 ba
0.5gr, 100ml, AG2 358.15¢g 91.67d 0.26 b

*In each column, different letters, represent significant difference at P<0.05.
*IP1 and IP2: Irradiated Powdered Thyme, APl and AP2: Autoclaved Powdered Thyme, IG1 and IG2:
Irradiated Granular Thyme, AG1 and AG2: Autoclaved Granular Thyme, respectively.
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Fig 1 and 2: G’ and G’ of stirred yoghurt containing autoclaved thyme (A) and irradiated one (I) as powdered
(P) (Figure 1) and granular (G) (Figure 2) at 3™ days of shelf life, respectively. (C: Blank sample).
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Fig 3 and 4: G’ and G”’ of stirred yoghurt containing autoclaved thyme (A) and irradiated one (I) as powdered
(P) (Figure 3) and granular (G) (Figure 4) at 10" days of shelf life, respectively. (C: Blank sample).
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Fig 5 and 6 Loss tangent of stirred yoghurt samples containing autoclaved (A) and irradiated (I) thyme as
powdered (P) at 3" (Fig. 5) and 10™ (Fig. 6) days of shelf life. (C: Blank sample)
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Fig 7 and 8: Loss tangent of stirred yoghurt samples containing autoclaved (A) and irradiated (I) thyme as
irradiated (I) at 3 (Fig. 7) and 10" (Fig. 8) days of shelf life. (C: Blank sample)
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In this study, T. vulgaris was disinfected, either with autoclave (A) and irradiation (I), and was added
to stirred yoghurt with amount of 0 (as control), 0.25 and 0.50 g/100 cc as powdered (P) and granule
(G). Sensorial attributes (3 and 15 days), physico-chemical characteristics, (1, 3 and 15 days) and
Rheological parameters were evaluated. Statistical analysis showed that the addition autoclaved or
irradiated Thyme, as powdered or granule, had no effect on physico-chemical properties. But, depend
on the way of disinfection and the amount of added Thyme, sensorial attributes changed. Due to
sensorial analysis, the samples IP1 and IG1 with 0.25 g Thyme were the best samples. Rheological
test indicated that there were some differences between elasticity of samples with 0, 0.25 and 0.50 g
Thyme/100 cc, but there was not any differences between powdered autoclaved and irradiated
samples with the same amount of Thyme, such results was shown in the granulated autoclaved and
irradiated samples. The type of Thyme, as powdered or granulated, the amount of Thyme, and the
shelf life of samples had significance effect on the rheological parameters. In this respect, the viscose
(G") and elastic (G") moduli changed significantly and thus loss tangent (tan (8)) decreased. In this
regard, the addition of Thyme as IP (0.25) and IG (0.25) is recommended as the best treatment.
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