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ABSTRACT

The biggest challenge faced by edible oil industry now a days is the stability of the oils by using
non — synthetic antioxidants; which are harmless for consumption over a period of time. The use
of natural antioxidants to improve the oxidative stability of food lipids has received special
attention because of the worldwide trend to avoid the use of synthetic food additives. The efficacy
of natural antioxidants and the oxidative stability of the edible oils are alarming questions in the
consumers mind. Along with this we need also focus and draw attention on the food wastage by
incomplete utilization of end co-products leading to shortage of food and even environmental
pollution. Therefore, looking at the above mentioned concern, the focus of the present
investigation is to evaluate the biological activities of sesame lignans on interface with blending

and enrichment of linseed and cottonseed oil; value addition of the defatted sesame cake.

Sesame oil soluble lignans i.e. sesamin, sesamolin and sesamol were separated, isolated and
characterized by TLC, UV- spectra and RP- HPLC. Sesamin (30.09 and 45.86 mg/100g), sesamol
(7.12 and 5.70 mg/100g) and sesamolin (24.40 and 20.63 mg/100g) respectively were recovered
from locally available black/white sesame seeds. Similarly water soluble lignans i.e. sesaminol
diglucoside, sesaminol triglucoside and sesamolinol diglucoside were also isolated, purified and
characterized through column chromatography, TLC, UV- spectra and RP- HPLC. Recovery of
sesaminol diglucoside (113.34 and 546.02 mg/100g), sesaminol triglucoside (668.74 and 318
mg/100g) and sesamolinol diglucoside (24.55 and 102.25 mg/100g) respectively from black and
white sesame seeds. The antioxidant potential of sesame oil, sesame oil soluble lignans, sesame
defatted cake extract and sesame glycosylated lignans were also evaluated through various
antioxidant assays i.e. DPPH, ABTS , B carotene- linoleic acid bleaching , TPC and reducing

power assay. It was found that black/white sesame extracts at a concentration nearly to 200 ppm




ABSTRACT

has stabilization proficiency equivalent to the synthetic and commercial antioxidants BHT and
BHA, but has lower competence than that of the synthetic antioxidant TBHQ.

Blending of linseed oil (LO) and cottonseed oil (CSO) with white sesame oil (WSO)/ black sesame
oil (BSO) in different ratios (20:80, 40:60, 50:50, 60:40 and 80:20). The blends were analyzed for
their oxidative stability with Rancimat at 110°C, 120°C and 130°C respectively. It was found that
pure BSO has an induction period of 13.62 h at 110°C and WSO has 8.30 h at 110° C on contrary
LO and CSO has 3.20 h and 5.23 h respectively. Out of all the blends we tried taking into
consideration the nutritional and economical benefits thermal stability of 50:50 ratio were
performed. The FFA content results indicated that blending of LO and CSO with BSO lowers the
FFA contents followed by WSO. Peroxide value results of all oil samples (pure oil and blends)
increased with increase in storage period followed the order BSO < WSO < BSO: CSO (50:50) <
WSO: CSO (50:50) < CSO < BSO: LO (50:50) < WSO: LO (50:50) < LO. The pure LO and CSO
contains good amount of linoleic acid which is responsible for increase the CDV, but this
increment was controlled when blended with BSO and WSO. The FTIR data showed no change
in molecular bonds and functional groups after 5 days of frying. It was observed that the absorption
peaks are the same for all the oil samples after 5 days of frying. Potato chips used for frying were
sensory evaluated by ten panel members and even analyzed for moisture loss and fat uptake and
no significant (p < 0.05) difference was noticed in moisture content and fat uptake of dried potato
chips subjected to periodic frying cycles.

LO and CSO were enriched with defatted sesame cake (black/white) extracted with ethanol and
methanol. The crude extracts were added in LO and CSO at 50,100,150 and 200 ppm along with
synthetic (BHA, BHT and TBHQ). The oil samples were stored at 60°C for 15 days. Rancimat

analysis of the extracts found profoundly that the bioactive extract potential was better towards

Vi
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ethanol and methanol extracts. In relation to the extracts, black sesame extracts (BSME and BSEE)
followed by white sesame extracts (WSME and WSEE) shows highest IP value in LO and CSO.
The extracts worked better when extracted with ethanol even at lower concentrations. Peroxide
value results after 15 days of storage showed that SCE (black/white) inhibited LO and CSO
oxidation. Furthermore, the antioxidant effect of SCE (black/white) at 200 ppm was better than
BHA and BHT at 200 ppm. p- Anisidine value, lodine value, Totox value and fatty acid content
was observed higher in oils without antioxidants compared to those with antioxidants.

Value addition of defatted sesame cake (black/white) was done by developing biscuits. By
analyzing the results obtained, it is concluded that defatted white sesame flour and defatted black
sesame flour could be incorporated up to a level of 50% in the formulation of biscuits without
affecting their overall quality. Defatted white sesame flour fortification was more acceptable to
the consumers in terms of sensorial parameters, the physical and textural attributes of both varieties
of biscuits were similar to the control biscuits. But the increased protein, fat, crude fiber, mineral
content is an added advantage over the existing wheat flour biscuits. Incorporation of defatted
sesame flour increases resistance to microbial contamination thereby improving the shelf life of
biscuits. Thus, defatted sesame flour, a co-product from oil processing industry could be utilized
in the preparation of biscuits or other economical and value added products with enhanced

functional and nutraceutical potential.

Vii
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