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1. Total phenolics content (TP)
2. Total tocopherols content (TT)
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Table 1 Amount of total polyphenilic and tocopherol compounds (mg/kg) aqueous-ethanolic extract
(50:50) of wheat germ of Tajan, N8019 and Morvarid cultivars without and under the ultrasonic
process.

Total tocopherol compounds

Total polyphenilic compounds

Under ultrasonic Without ultrasonic Under ultrasonic Without ultrasonic Cultivar
process process process process
27244 Aa 278+5 Aa 777+5 Ab 679+10 Bb Tajan
24643 Ab 238+6 Ab 891+6 Aa 783+8 Ba N8019
272+5 Ab 264+8 Aa 593+7 Ac 545+7 Bc Morvarid

Means+ SD within a row with the same lowercase letters are not significantly different at p < 0.05.
Means+SD within a column with the same uppercase letters are not significantly different at p < 0.05.
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Fig 1 Amount of DPPH radical-scavenging of
different aqueous-ethanolic extract (50:50) (800
ppm) of wheat germ and TBHQ. Means+SD within
a column with the same letters are not significantly
different at p < 0.05.
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Fig 2 Amount of B-carotene bleaching of different
aqueous-ethanolic extract (50:50) (800 ppm) of
wheat germ and TBHQ. Means+SD within a
column with the same letters are not significantly
different at p < 0.05.
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Fig 3 Amount of oxidative stability index of
different aqueous-ethanolic extract (50:50) (800
ppm) of wheat germ and TBHQ. Means+SD within
a column with the same letters are not significantly
different at p < 0.05.
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Table 2 Amount of relative antioxidant effect (%) of aqueous-ethanolic extract (50:50) of wheat germ
of Tajan, N8019 and Morvarid cultivars in DPPH radical-scavenging assay, f-carotene bleaching
assay and Rancimat test.”

The relative antioxidant effect of different test The mean
Treatments DPPH radical- B-carotene bleaching Oxidative stability rglat} ve
scavenging assay assay index antioxidant
effect

TBHQ 100+0.00 b 100+0.00 a 100+0.00 b 100+0.00 b
Extracted extract of usual wheat germ (Without ultrasonic process)

Tajan 87.2+0.08 d 66.7+£0.25 ¢ 88.1+2.92 be 80.7£1.36 ¢

N8019 85.9+0.38 ¢ 64.3+£20 d 93.1£2.38 b 81.1+£0.60 e

Morvarid 83.2+0.02 g 64.3£0.13 d 89.1£0.88 ¢ 78.9+0.26 f

Extracted extract of usual wheat germ under ultrasonic process

Tajan 88.6+0.02 ¢ 69.1+£0.27 ¢ 95.44+2.11b 84.3+0.62 ¢

N8019 111.4+0.02 a 95.3+0.11b 101.3£2.28 a 102.7+£0.72a

Morvarid 84.6+0.18 69+0.18 93.2+0.08 b 82.3+0.07 d

Means+SD within a column with the same letters are not significantly different at p < 0.05.
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Fig 4 Correlation between mean relative
antioxidant effect of different aqueous-ethanolic
extract of wheat germ against their total
polyphenolic and tocopherol compounds.
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Table 3 Changes in the peroxide value (meq O2/kg oil) of pure soyebean oil as affected by 800 ppm
of aqueous-ethanolic extract (50:50) of different wheat germ (Tajan, N8019 and Morvarid cultivars)
during 24 day storage at 60 °C.

Soybean oil samples contain usual

Soybean oil samples contain usual extract ~ Soybean oil

Time Pure : :
(day)  soybean oil . extract of wheat germ . of wheat germ under ultrasonic process contain
Tajan N8019 Morvarid Tajan N8019 Morvarid TBHQ
0 0.540.1a  0.51x0.1a  0.52+0.1a 0.52+0.1 0.54+0.08a  0.51+0.1a 0.5+0.1 a 0.51+0.1a
4 2.5402a 2.8+0.1b 2.240.1cd  2.440.2 bc 1.840.1 de 1.840.2 de 2+0.1d 1.2+0.1 f
8 52+03a 4.6£0.2b 424020 44+03Db 3.6+0.1 ¢ 2.8+0.1d 3.4+02 ¢ 1.5£0.2 ¢
12 9.4+0.3 a 7+0.3b 5.8+0.2 ¢ 5.6+£03 ¢ 44+0.2d 3.2402¢ 4.2+03d 2.25+0.2 f
16 17.7+0.4a  9.8+04Db 7.6+0.5d 8.1+0.5 ¢ 6.5+0.5¢ 5.4+03 6+0.2 ¢ 42404 g
20 23.1+04a 13.140.6b  10.540.7c  10.9+0.6 c 8.2+0.4d 6.9+0.6 ¢ 8+0.4d 5702 f
24 28.9+0.6 15.6£0.5b  13.440.7c¢c  14.140.5¢ 11.240.6 d 8.6+0.8 f 10.4+0.4 ¢ 6.9+05¢g

Means+SD within a column with the same letters are not significantly different at p < 0.05.
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Table 4 Changes in the carbonyl value (CV, pmol/g)of pure soyebean oil as affected by 800 ppm of
aqueous-ethanolic extract (50:50) of different wheat germ (Tajan, N8019 and Morvarid cultivars)
during 24 day storage at 60 °C.

Soybean oil samples contain usual extract

Soybean oil samples contain usual extract

Soybean oil

Time Pure . of wheat germ of wheat germ under ultrasonic process contain
(day) soybean oil TBHQ
Tajan N8019 Morvarid Tajan N8019 Morvarid

0 1.5£0.5 a 1.5£0.6 a 1.5£0.4 a 1.5£0.5 a 1.6£0.3 a 1.4£0.4 a 1.6£0.5 a 1.5£0.4 a
4 7.6£0.4 a 5.2+04b 5.6£0.4b 5.3:0.3b 5.5£0.5b 5.6£0.4b 5.9+0.7b 4.3+04 c
8 13.2+0.7 a 7.9£0.6 b 7.7£0.8 b 8.2+09 b 7.8£0.7 b 7.6£0.6 b 7.8£0.7 b 5.5¢0.5 ¢
12 21.4+0.6 a 10.8+0.8 b 11£0.9b 10.4+£0.7 b 10.9+0.8 b 11.1£0.7 b 10.9+0.6 b 7.9£0.6 ¢
16 234404 a 11.8£0.3 b 12.4+0.6 b 12.1£0.5b 11.5£0.6 b 11.4+£0.5b 11.6£0.4 b 8.3+0.3 ¢
20 27.9+0.8 a 14.6£0.8 b 14.2+0.8 b 15.3+0.6 b 12.2+0.3 ¢ 12.1+0.4 ¢ 12.6+0.5 ¢ 9.5+0.4 d
24 36.9£0.9 a 17.2+0.8 b 15.3+0.4 ¢ 15.1+0.3 ¢ 14.2+0.5d 13.1+0.4 ¢ 14+0.4 d 10.9+£0.5 f

Means+SD within a column with the same letters are not significantly different at p < 0.05.
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In the present study, the effect of ultrasonic waves on the antioxidant activity of aqueous-ethanolic
extract (50:50) of wheat germ of Tajan, N8019 and Morvarid cultivars was investigated. The results
showed that ultrasonic waves increased the amount of, although their effect on the extraction of
polyphenol compounds was much better. The amount of polyphenolic compounds of Tajan, N8019
and Morvarid wheat germ extracts were 679, 783 and 545 mg / kg, respectively. After applying
ultrasonic waves, these compounds were 777, 891 and 593 mg/kg increased. Also, antioxidant activity
(DPPH radical-scavenging assay, p-carotene bleaching assay and Rancimat test) of different
treatments showed that the extracted extracts from wheat germ of N8019 under ultrasonic process was
the best sample and then were 100 ppm TBHQ, extract of Tajan wheat germ under ultrasonic process,
extract of Morvarid wheat germ under ultrasonic process, extracts of common wheat germ of N8019
and Tajan and extract of common Morvarid wheat germ, respectively. The results showed that there is
a strong correlation between the amount of antioxidant compounds of different extracts extracted from
wheat germ, especially phenolic compounds and their antioxidant power. Also, the results of oven test
(at 60 °C during 24 day) indicated TBHQ was the best treatment and followed by extracted extracts
from wheat germ of N8019 under ultrasonic process, Tajan under ultrasonic and Morvarid under
ultrasonic and extracts of common wheat germ of N8019, Tajan and Morvarid, respectively.

Keywords: Wheat germ, Aqueous-ethanolic extract, Polyphenol compounds, Oxidative stability,
Antioxidant activity
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