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Table 1 Effect of temperature and concentration of sucrose solution on pH changes of Thyme extract

Concentration of sucrose (%)

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

60 50 40 Time
Temperature (°C) (min)
45 35 25 45 35 25 45 35 25
5.45+0.027 " 5.48+0.017 5.65+0.025 5.49+0.019 5.41+0.015 5.63+0.027 5.3+0.015 5.324+0.025 5.5+0.035 0
5.84+0.021 5.74+0.025 5.840.019 5.66+0.027 5.76+0.027 5.92+0.025 5.72+0.025 5.68+0.016 5.97+0.041 15
5.86+0.015 5.91+0.027 5.86+0.037 5.83+0.021 5.92+0.019 5.93+0.015 5.93+0.015 5.86+0.023 6.04+0.037 30
6.03+0.029 6.17+0.031 6+0.021 5.94+0.027 5.97+0.035 6.04+0.037 5.9+0.037 5.91+0.027 6.1£0.046 60
5.92+0.025 6.03+0.015 6.15+0.025 6.05+0.037 5.08+0.021 6.23+0.025 6.19+0.019 5.98+0.018 6.22+0.025 90
6.08+0.015 5.99+0.021 6.17+0.025 6.12+0.031 6.2+0.015 6.25+0.019 6.21+£0.015 6.11£0.025 6.27+0.031 120
6.05+0.028 6.05+0.025 6.26+0.017 6.18+0.015 6.18+0.034 6.27+0.037 6.26+0.027 6.29+0.034 6.41£0.026 180
6.05+0.027 6.22+0.029 6.31£0.026 6.14+0.021 6.3+0.025 6.4+0.025 6.274£0.019 6.28+0.021 6.41+0.025 240
6.07+0.015 6.3+£0.015 6.33+0.015 6.29+0.025 6.3240.017 6.41+0.015 6.2+0.025 6.29+0.025 6.48+0.015 360
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" Mean £ SD (n=3)

Table 2 Effect of temperature and concentration of sucrose solution on changes in electrical
conductivity (EC) of Thyme extract

Concentration of sucrose (%)

60 50 40 Time
Temperature (°C) (min)
45 35 25 45 35 25 45 35 25
25.8+0.29 24.7+0.17 27.540.41 57.1+£0.27 54.7+0.13 56.4+0.21 87.7£0.21 85.6+0.1 85.6+0.5 0
33.5+0.13 31.9+0.19 50.6+0.53 71.5+0.19 67.940.17 61+0.55 113.1£0.23 107.5+0.25 99.2+0.6 15
33.6+0.17 32.7+0.21 53£0.19 76.6+0.23 71£0.29 64.2+0.29 120.5+0.27 114+0.15 105.1+0.45 30
38.240.27 35.440.27 59.8+0.27 89.8+0.21 78.2+0.15 70.11+0.25 137+0.16 128.4+0.21 115.1+0.65 60
43.840.19 37.840.23 62.7+0.21 99.8+0.17 85.7+£0.21 74.3+0.19 165.7+0.31 144.8+0.45 123+0.4 90
47.5+0.31 42+0.25 69.5+0.34 110.2+0.25 95.6+0.27 83.52+0.18 182.1+0.27 167.740.15 131+0.5 120
55.3+0.15 48.7+0.29 80.6+0.27 136+0.41 113+0.29 96.7+0.25 237+0.37 202.2+0.23 155.2+0.35 180
68.8+0.29 58.9+0.27 90.4+0.45 147+0.27 134+0.23 112.940.21 273+0.15 244+0.25 176.9+0.5 240
68.4+0.43 60.23+0.31 105.5+0.37 156+0.29 145+0.28 120.940.17 297+0.21 270+0.55 188.7+0.45 360

" Mean £ SD (n=3)

\43
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Table 3 The effect of blanching and osmosis processes on changes in pH and EC of Thyme extract

Blanching (s) Osmotic

180 120 Time

(min)

EC pH EC pH EC pH EC pH

57.8+023% *"A™  518+0.011°"  57.8+023°%  5.18+0.013°*  57.8+0.45°*  5.18+0.019 **  57.8+0.15 **  5.18+0.017°* 0
98.2+0.21 °4A 5.69+0.015°" 9940.19 °*  566£0.011°%  90.4+037°*  559+0.013 °®  101x021 °*  588+0.011°* 15
126+£0.19 °* 5.77£0.013 **  124.6£027°%  5.81+0.019°*  123£023°*  586+0.027 4 129.7+023°*  5.81+0.013°* 30
144+0.17 4 5.83£0.019 “*  146+0219"  588+0.013 "  139+027°*  5.88+0.017 °* 1454027 * 5.88+0.019 °* 60
153+0.23 ** 5.99+0.011%4  152+£029 %4  592+0.011%*  150£0.19%*  59+0.023 “* 159+0.21 ¢4 6.01£0.021 °* 90
168+0.15 °* 6.05£0.013 °*  164+0.15°*  6.03£0.015 " 162+0.17°™  6.07£0.011 *  169+0.34 *  6x0.011  °* 120
1674025 A 6.07£0.015 **  169+0.19®  6.06+0.013 7  167+023 B 6.07£0.013 ¢4 176+0.15 ‘4 6+0.013  °A 180

" Different lower case superscripts in the column indicate significant difference (P<0.01)
" Different higher case superscripts in the row indicate significant difference (P<0.01)
Mean + SD (n=3)
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Table 4 The effect of ultrasound and osmosis on pH and EC

Ultrasounic time (min) pH EC
0 (control) 5.07+£0.0117% *~ 83.1+0.21 2
15 5.65+0.021 * 139.1+0.19 °
30 6.18+£0.025 ° 304+0.27 ¢
" Different lower case superscripts in the column indicate significant difference (P<0.01)
# Mean + SD (n=3)
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Table 5 Compounds extracted from Thyme with solvent

Solvent Compounds Retention Time
Acetic acid 3.23
3-thiazole-2-thione 5.33
Water methoxy-phenyl- Thieno 9.23
Propanedioic acid 15.32
benzene Hexahydropyridine 17.47
3-Aminoformylbenzaldehyde 21.59
Thyme camphor 27.27
2-Propyn-1-ol 4.62
Propanoic acid 5.37
2-Furanmethanol 7.27
Methanol Acetamide 8.39
2-Hydroxy-2-cyclopenten-1-one 9.94
2,5-dihydroxy-6-methyl-2,3-dihydropyran-4-one 12.18
2,3-Dihydro-3,5-dihydroxy-6-methyl -4H-pyran-4-one 21.26
2-Furancarboxaldehyde 26.03
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Table 6 Compounds extracted from Thyme with osmosis

Osmosis time Compounds

Retention Time (S)

1-Cyclohexylidene-2-Methyl Propene Pyridine 10.01
Cymene -Cymol-Para Cymene 13.87
First 60 min -gamma.-Terpinene 15.63
Thyme camphor -m-Thymol 27.27
Trans-Caryophyllene 32.72
Germacreene-D 35.35
Phytol acetate-Neophytadiene 57.7
In addition to the compounds of the previous step
2-Propyn-1-ol 5.23
Second 120 min Propanoic acid 5.93
2-Furanmethanol 7.73
Acetamide 8.69
2-Hydroxy-2-cyclopenten-1-one 10.25
2,5-dihydroxy-6-methyl-2,3-dihydropyran-4-one 12.44
2,3-Dihydro-3,5-dihydroxy-6-methyl -4H-pyran-4-one 21.03
2-Furancarboxaldehyde 25.54
In addition to the compounds of the previous two steps
2-Propyn-1-ol 4.82
Propanoic acid 5.37
2-Furanmethanol 7.41
Third 240 min Acetamide 8.42
2-Hydroxy-2-cyclopenten-1-one 10
2,5-dihydroxy-6-methyl-2,3-dihydropyran-4-one 12.25
2,3-Dihydro-3,5-dihydroxy-6-methyl -4H-pyran-4-one 20.86
2-Furancarboxaldehyde 25.83
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In this study, using thyme medicinal plant without using heat by osmotic
method, sugar solution with maximum active ingredients was produced.
Effects of temperature (25, 35 and 45 degrees Celsius), sucrose osmotic
solution concentration (40, 50 and 60%) and sampling time (15, 30, 60, 90,
120, 180, 240 and 360 minutes) on the amount The removal of active
ingredients from the plant and the change in pH values and electrical
conductivity (EC) were evaluated. Then the effect of blanching with hot
water in (30, 60, 120 and 180 seconds) and ultrasound (0, 15 and 30
minutes) on the osmotic processing were investigated separately. The
highest EC was in the solution with 40% sucrose concentration and 45°C
and the lowest was in osmotic solution with 60% concentration and 45°C.
Blanching before osmosis resulted in increased pH and EC. Blanching for
30 seconds caused the greatest increase in EC. Treatment with 30 minutes
ultrasound increased the pH and EC in samples compared to 15 minutes of
ultrasound. The chromatographic results of the control samples and the
sample containing thyme extract in sucrose solution showed the release of
polar and non-polar active compounds in the osmotic solution. The release
of different compounds showed a difference in their release rate during the
osmosis process. Finally the results showed that the extraction of active
ingredients of medicinal plants was possible by osmosis process, so that the
pH and EC changed over time. The product of this research can be used in
the production of beverage syrups and food. In this method, the damages of
other methods of extraction of effective substances such as solvent
extraction, use of heat in extraction and drying of medicinal plants such as
distillation and essential oil extraction methods are minimized.
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