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3. Paracimo

4. Alpha Beta Penine

5. Comic alcohol

6. Chromic aldehyde

7. Alpha Beta Fanendern
8. Eugenol

9. Perila Aldehyde

10. Alpha Terpineol
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Table 1 Yogurt treatments with essential oils

Code Treatment
Control Treatment without essential oils
S(0.5) Treatment with 0.5 pl/ml saffron essential oils
S(1) Treatment with 1.0 pul/ml saffron essential oils
S2) Treatment with 2.0 pul/ml saffron essential oils
T(0.5) Treatment with 0.5 pl/ml saffron essential oils
T(1) Treatment with 1.0 pul/ml saffron essential oils
T(2) Treatment with 2.0 pul/ml saffron essential oils
C(0.5) Treatment with 0.5 pl/ml saffron essential oils
C(1) Treatment with 1.0 pul/ml saffron essential oils
C(2) Treatment with 2.0 pl/ml saffron essential oils
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Fig 1 Lactobacillus adcidophilus count in yogurt
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Table 2 pH determination in yogurt treatments

Treatment Day 1 Day 7 Day 14 Day 21
Control 4.66+0.01° 452+0.01° 442 +0.01° 437+0.01°
S(0.5) 4.65+00.1° 455+0.01° 444 +£0.01° 440+0.01¢
S(1) 470 +0.01° 460+0.01° 452 +0.01° 448+0.01°
S(2) 473 +0.01° 466+0.01° 457 +0.01° 450+0.01¢
T(0.5) 471+0.01° 462+0.01° 454 +0.01° 450+0.01¢
T() 474 +0.01° 468+0.01° 4,61 +0.01° 456+0.01¢
T(?) 478 +0.01° 470+0.01° 4.65+0.01° 4.60+0.01¢
C(0.5) 470 +0.01° 460+0.01° 452 +0.01° 448+0.01°
Cc@1) 475+0.01° 465+0.01° 457 +0.01° 454+0.01¢
CQ2) 478 £0.01° 469+0.01° 4.64+0.01° 458+0.01¢
Different letters indicate a significant difference in the level (p<0.05) per row.
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Table 3 Acidity (°D) determination in yogurt treatments
Treatment Day 1 Day 7 Day 14 Day 21
Control 72.10 £ 0.25¢ 80.40 + 0.24° 89.96+0.11° 96.51 +0.12°
$(0.5) 72.01+0.21¢ 79.71 +0.09° 89.88 +0.09" 95.08 + 0.05°
S() 71.18 +£0.24 77.80 £0.21° 89.52+0.14° 9473 £ 0.1°
SQ2) 71.08 + 0.24¢ 7726 +0.11° 89.23 +0.08° 9435+ 0.06"
T(0.5) 71.12 +0.20° 77.77 +0.14° 89.49 +£0.07° 9432 + 0.09°
T() 70.95 +0.09¢ 77.18 +0.1° 89.10 + 0.04° 94.01 + 0.05
TQ) 70.53 +0.17¢ 76.70 +0.13° 88.83+0.1° 93.56+0.11°
C(0.5) 71.02+0.1¢ 77.81+0.12° 89.65 +0.08" 94.70 + 0.04
cQ) 70.95 +0.12¢ 77.30 +0.03° 89.27 + 0.06" 94.16 + 0.04
CQ) 70.64 + 0.04 76.89 + 0.14° 88.97 +£0.07° 93.99 + 0.07°
Different letters indicate a significant difference in the level (p<0.05) per row.
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Table 4 Color parameters determination in yogurt treatments

Control $(0.5) S(1) SQ2) T(0.5)
L* 89.49 +0.24° 89.17 +0.13° 88.94 +0.13° 88.72 + 0.08" 88.66 +0.14°
a* -0.27+0.03¢ 0.11+0.0" 0.27+0.01° 0.35+0.03¢ 0.045 +0.02¢
b* 6.52+0.04" 7.26 +0.04¢ 7.72+0.03° 8.05 +0.03° 6.87 +0.02¢
T() TQ) C (0.5) Cc() CQ)
L* 88.12+0.07 87.87 +0.03° 88.49 + 0.05° 87.87+0.11° 87.32 +0.04
a* 0.75+0.02° 0.93+0.02° 0.74 £0.02¢ 0.097 + 0.02° 1.13£0.02°
b* 7.17+0.07° 7.57 +0.04° 6.95+0.03" 7.28+0.01¢ 770 +£0.02°

Different letters indicate a significant difference in the level (p<0.05) per row.
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11. Safronal

12. Picroretine
13. Picrocrocine
14. Crocine

15. Crocetin
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Table S Whey separation (%) in yogurt treatments

Treatment Day 1 Day 7 Day 14 Day 21
Control 12.37+0.03° 14.68 £ 0.06° 16.18 £0.07° 17.75 £ 0.04°
$(0.5) 12.37+0.14° 15.18 £0.03° 16.77 +£0.07° 18.06 = 0.06
S@) 12.31+0.03¢ 15.75+0.1° 16.94 +0.04° 18.42 +0.08"
SQ2) 12.62 +0.05¢ 16.07 +0.07° 17.3+£0.04° 18.80 + 0.04°
T(0.5) 12.98 +0.08¢ 15.77 £ 0.03° 17.05 +0.04° 18.73 +0.07°
T() 13.46 +0.07° 16.13 +£0.08° 17.87 +0.04° 19.00 + 0.03
TQ2) 14.20 + 0.06° 16.83 +0.03° 18.40 +0.07° 20.00 = 0.07
C(0.5) 12.93 +0.05¢ 15.76 +0.02° 16.91 +0.03" 18.77 + 0.04°
Cc() 13.39 £ 0.08° 1592 +0.03° 17.54 +0.07° 18.93 +0.03*
CQ) 14.17 £ 0.08° 1626 +0.08° 18.08 +0.04° 19.30 + 0.04°

Different letters indicate a significant difference in the level (p<0.05) per row.
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Table 6 Apparent viscosity (centipoise) in yogurt treatments

B o S S Ll sl sl3T T 038w L csle
s s asSans e SIS Olyode by [YY]
AV d5em) 3,8 1y Gl e

Treatment Day 1 Day 7 Day 14 Day 21
Control 102.07 + 0.25° 138.79 + 0.23¢ 171.71 +£0.04° 20523+ 0.41°
$(0.5) 101.18 £ 0.41¢ 135.58 + 0.35° 168.51+£0.13° 200.75 + 0.67°

S@) 99.76 + 0.12¢ 133.41 + 0.40° 166.45 + 0.46° 197.09 + 0.21°
SQ2) 98.90 + 0.14 131.32+0.32° 16327 £0.39° 195.73 + 0.07°
T(0.5) 98.29 +0.18¢ 132.73 £ 0.17° 164.69 + 0.30° 195.48 + 0.34°
T() 96.55+0.31¢ 130.09 + 0.31° 160.74 +£0.18" 191.47 +0.27°
TQ2) 95.53 +0.33¢ 126.44 + 0.27° 157.87£0.29° 185.87 +0.17°
C(0.5) 98.04 + 0.20" 133.00 +0.2° 166.14 +0.29 196.83 + 0.21°
cQ) 97.18 + 0.34 130.58 + 0.29° 163.04 £0.1° 192.98 + 0.27°
CQ) 95.89 +0.12¢ 128.24 + 0.24° 158.73 £0.19 189.08 + 0.35°

Different letters indicate a significant difference in the level (p<0.05) per row.
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ARTICIE INFO ABSTRACT

Article History: Yogurt is one of the most popular dairy products that is widely consumed around the
world, which has received much attention due to its high nutritional value and economic

Received 2020/ 11/22 importance. Therefore, in this study, by considering different indicators, in order to

Accepted 2021/04/25 improve the nutritional properties of yogurt and produce products with desirable and

uniform quality, by adding essential oils to control acidity, prevent and cover the acidity
over time and also achieving antioxidant properties. In this study, after preparing
probiotic yogurts containing saffron, thyme and black cumin essential oils at four levels

(0, 0/5, 1 and 2), physicochemical properties (PH, acidity, color, hydration and viscosity)
and sensory properties were studied in a completely randomized manner in three
replications over 21 days. The results of the evaluations of this study showed a
significant effect of independent variables and also their synergistic effect at the level of
0.5% on the properties of yogurt. Under optimal operating conditions based on the
results of antioxidant activity, it was observed that increasing the concentration of
essential oil increases the antioxidant properties and during storage, the antioxidant
properties gradually decreased significantly. In the study of color parameters, it was
observed that the brightness decreased with increasing the concentration of essential oil
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so that the control sample had a higher L* index, also a* and *b index increased with

10.52547/fsct.18.116.117  increasing essential oil concentration. The increase in b* index was more due to the

presence of carotenoid pigments in saffron essential oil. The pH changes of yogurt

treatments were completely affected by microbial growth in the treatments, which

significantly reduced and increased the acidity over a period of 21 days (P < 0.05).

Enrichment of probiotic yogurt formulated with essential oil can be a good option in

*Corresponding Author E-Mail: improving the functional properties of the final product and enhancing its antioxidant
tabari@liau.ac.ir properties.
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