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1. 2,2-diphenyl-1-picrylhydrazyl
2.Tert-Butylhydroquinone
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3. butylated hydroxytoluene
4 butylated hydroxyanisole
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5. Ferric Reducing Antioxidant Power
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6. Scanning electron microscope



VAV OLT V0 655 AY ojlad

Table 2 Analysis of phenolic compounds in
hemp seed extract

Compounds Rt GC peak area (%)
a-Pinene 936 12.21
Camphene 949 0.16
B-Pinene 977 4.11
Myrcene 983 24.01
Terpinolene 1065 10.02
Caryophyllene 1215 27.71
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Table 1 Total phenolic content of different

extracts
Extraction Total phenol (mg GA/100
method g hemp seed)
Solvent 951.01£30.86°
Ultrasonic 1267.85+64.79°
assisted

Different letters in columns indicate significant
statistical difference (P<0.05).
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Table 3 Size and zeta potential of nanocapsule

Crg;:le Diameter (nm) Zeta(glo‘t]e)ntlal
M:C 150.71£1.59¢ 17.13+1.25b
C:G 165.99+1.79b 18.22+1.07a
M:G 171.42+0.99a 18.454+0.44a

Different letters in columns indicate significant
statistical difference (P<0.05), M:C
(Maltodextrin:Chitosan), C:G (Chitosan:Gum), M:G
(Maltodextrin: Gum)

ETBHQ(100) mSolvent = Ultrasound

Antioxidant Activity (%20)
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Concentration (ppm)

2,500

Fig 1 DPPH radical scavenging of different
concentration of extract and TBHQ
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Fig 2 Antioxidant activity of Fe reduction of
different concentration of extract and TBHQ
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Chitosan:Gum (C:G)
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The effect of free and nano-encapsulated extract of hemp seed on
the oxidative stability of soy bean oil
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This study aimed to investigate the effect of hemp seed extract (HSE) in two forms free and
nanoencapsulated forms in maltodextrine:chitosan maltodextrin:basil seed gum and chitosan:basil seed
gum in ratio 1:1 capsules to oxidative stability of soybean oil during storage. The hemp seed was
extracted using ultrasonic assisted (UE) method and solvent extraction (SE) techniques. Then
antioxidant activity of extract in different concentration were compared to synthetic antioxidant TBHQ
using DPPH free radical scavenging method and ferric reduction antioxidant power assay test. The
results showed that by increasing in extract concentration in both techniques antioxidant activity
increased. The HSE was added to coating material in 1:5 ratios. The particle size of capsules ranged
150.71 to 171.42 nm. The encapsulated and unencapsulated extract added to soybean oil without
antioxidant at 2000 ppm and oils were storage at 60°C for 40 days. The peroxide value (PV) and
thiobarbituric value (TBA) tests were done in 8 days intervals. According to the results, oils
containing encapsulated HSE showed the lowest amount of lipid oxidation during storage period
compared with the control, oils containing TBHQ and free HSE and oil samples containing extract
which capsulated with maltodextrin:chitosan had the least oxidative indexes (Peroxide value and
Thiobarbituric acid value).
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