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3. Diphenyl-1-picrylhydrazyl
4. Merck

5. Unico

6. Tannic acid

7. Standard equivalent
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Table 1 The tested treatments in current research

Treatment code

Description

Code 0
Code 1
Code 2
Code 3
Code 4
Code 5
Code 6
Code 7
Code 8
Code 9

Ice Cream Blank (No Chamomile, echium amoenum, valerian)
Ice Cream (containing 1% Chamomile extract)
Ice Cream (containing 1.5% Chamomile extract)
Ice Cream (containing 2.0% Chamomile extract)

Ice Cream (Containing 1% Extract of echium amoenum)
Ice Cream (Containing 1.5% Extract of echium amoenum)
Ice Cream (Containing 2.0% Extract of echium amoenum)

Ice Cream (Containing 1.% Extract of valerian)
Ice Cream (Containing 1.5% Extract of valerian)

Ice Cream (Containing 2.0% Extract of valerian)
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Fig 1 The compounds of extracts using GC-mass (a) chamomile extract, (b) echium amoenum extract, (c)
valerian extract
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Table 2 Changes in polyphenolic compounds

(mg/ml) of chamomile, echium amoenum and
valerian extract

Polyphenolic
Sample (}I;?g /ml)
Chamomile extract 1860+ 25%
echium amoenum extract 1395+ 18°
valerian extract 1955+ 39°

Results reported as means + standard deviation.
Differences between small letters in the columns
indicate significant (P< 0.05) differences between
treatments.
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Table 3 Physicochemical properties of ice cream containing chamomile, echium amoenum and
valerian extract and control one day after production

Acidity Non-fatdry

Sample O Ligd(%) pH Ciladionid ey Drymaer(d
Code0  3146:0003"  4596:0035  6503+0015°  01003£0000F  35537+0452" 40133£0420"
Codel 308000000 4573£0.030°  6470:0026°  01010:0.001° 341800082 38753£0.112°
Code2 3066:0023°  45530.025"  64630025°  01013£0.001° 338070081 383600096’
Code3 28660003 45230015 6456:0025™  01016:0.002° 3330301707 37827+0.18F
Code4 30730005 4573£0.025  6470:0017°  01113:0001° 341830072 387570095
Code5 3056£0011°  4570£0.017  6426:0015™  01116£0001° 338100092 383800096’
Code6 28300017  4516:0/011°  6403£0015%  01203:0000°  33277£0144° 37793015
Code7 3070000000 4576£0.030°  6466:0015°  01114:0001°  34187+0071° 38763£0.100°
Code8 30600£0017  4556£0.083"  6416:0015™ 01313000  33817+0095° 383800087
Code9  2830:0000F  4530:0.010°  6393£0015"  0153£0002° 332740137 3775740146

Results are means + standard deviation.

Differences between small letters in the colu mns indicate significant (P< 0.05) differences between treatments.
Code 0 (No Chamomile, echium amoenum, valerian), Code 1(containing 1% Chamomile extract), Code 2
(containing 1.5% Chamomile extract), Code 3 (containing 2.0% Chamomile extract), Code 4 (Containing 1.0%
echium amoenum extract), Code 5(Containing 1.5% echium amoenum extract),Code 6 (Containing 2.0% echium
amoenum extract), Code 7 (Containing 1.0% valerian extract), Code 8 (Containing 1.5% valerian extract), Code
9 (Containing 2.0% valerian extract).
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Table 4 Antioxidant properties (mg/ml) and polyphenolic compounds (mg/ml) of ice cream containing
chamomile, echium amoenum, valerian extract and control one day after production

Sample Antioxidant (IC50) Polyphenolic (mg/ml)
Code 0 326.609+ 2106 3931+ 1.14
Code 1 64.175+ 0078° 378.50+ 9. 19°
Code 2 61235+ 0.120° 401.00+ 4.24°
Code 3 58270+ 0.198¢8 433.00+ 8.49°
Code 4 78285+ 0.148° 281.50+3.54°
Code 5 74340+ 0212° 304.50+4.95°
Code 6 71340+ 0410° 334.00+7.07¢
Code 7 57610+ 0.594%" 431.00+ 5.66°
Code 8 55.055+ 0.120" 454.50+ 6.36™
Code 9 52280+ 0.156' 478.00+9.90°

Results are means + standard deviation.

Differences between small letters in the colu mns indicate significant (P< 0.05) differences between treatments.
Code 0 (No Chamomile, echium amoenum, valerian), Code 1(containing 1% Chamomile extract), Code 2
(containing 1.5% Chamomile extract), Code 3 (containing 2.0% Chamomile extract), Code 4 (Containing 1.0%
echium amoenum extract), Code 5(Containing 1.5% echium amoenum extract),Code 6 (Containing 2.0% echium
amoenum extract), Code 7 (Containing 1.0% valerian extract), Code 8 (Containing 1.5% valerian extract), Code
9 (Containing 2.0% valerian extract).
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Table 5 Changes in sensory properties (scores) of ice cream containing chamomile, echium amoenum,
valerian and control one day after production

Sample Texture Oral sensation Odor Color Flavor Overa!l-
acceptability
Code0 82000836 860005470 8400084 80000.000° 88000447 8600£0.47°
Code1 74000, 140" 7000 1.204™* 72001 1,483 8800£0.447°  7000:1224%  7200+0836™
Code2 72000, 095" 68001095 7200 1483° 8000547 7000:1224% 70000707
Code3 70000, 707" 68001095 70001225 8000547 68001095 70000707
Code4 82000, 836" 84000547 78000, 837" 8000547  8200+0.836° 82000447
Code5 82000, 836" 88000447 8400+0/548" 90000000 860005470 88000447
Code6 80000, 707" 82000447 78000, 837" 8O00E0.547°  8600:047°  8600£047°
Code7 7800:0,447" 6800:0836™ 7400 1. 140" 8400£0.547°  6800£1303  7200+0836™
Code8 74000, 547" 6.600-08%4* 7200 (/837 78000836 62000836 70000707
Code9 72000,447" 6400-0894° 72000, 837" 78000836 60000707 6600084

Results are means + standard deviation.
Differences between small letters in the colu mns indicate significant (P< 0.05) differences between treatments.
Code 0 (No Chamomile, echium amoenum, valerian), Code 1 (containing 1% Chamomile extract), Code 2
(containing 1.5% Chamomile extract), Code 3 (containing 2.0% Chamomile extract), Code 4 (Containing 1.0%
echium amoenum extract), Code 5 (Containing 1.5% echium amoenum extract),Code 6 (Containing 2.0% echium
amoenum extract), Code 7 (Containing 1.0% valerian extract), Code 8 (Containing 1.5% valerian extract), Code
9 (Containing 2.0% valerian extract).
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In the present study, concentrations of 1, 1.5 and 2% of chamomile, echium amoenum and valerian
extracts were used in ice cream formulation and its physicochemical properties (dry matter, solid non
fat, acidity, pH, fat and viscosity), antioxidant (ICs), total phenolic and its sensory properties were
investigated on the first day of production. The analysis of the results showed that by increasing the
concentration of extracts, dry matter, solid non fat, pH and viscosity significantly (p<0.05) decreased
and acidity increased. The use of extracts did not have a significant effect on fat changes (p>0.05).
Evaluation of antioxidant and polyphenolic properties showed that with increasing the amount of
extract in ice cream, their antioxidant properties increased and the highest antioxidant activity
belonged to the sample containing 2% valerian extract that containing higher phenolic compounds.
The results of sensory evaluation showed that the highest sensory properties and overall acceptance in
the treatments containing echium amoenum extract and the least sensory properties and overall
acceptance were observed in the medium-to-high concentrations of valerian extract in high-dose
chamomile extract treatments. Using 1% valerian extract can produce a functional traditional ice
cream with qualitative and nutritional properties desirable and acceptable for consumers.
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