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Efect of antmxldﬂnta on tha ata.hlht:r of sunRower oil ynder different :—ondl
tions of storage was Investigated. Tho addition of NDGA and propyl gallate
to sunflowar oil stored under difforent storaga condikions for 75 days, retarded
the development of peroxides to @ significant degres. Effect of Light and

 high temparature was quite proxyganic and greatly anselerated the dovelop-
ment of poroxides in all cases. Antioxygenic activity of NDGA was com-
paratively more as that of propyl gallae,

2 INTRODUCTION

.. Pakistan, like other developing counties, neads to increase its supply of
edible oils, The preseat consumpiion of edible oils in Pakistan is less than 1f3:d
of the standard recommended for healthy growth (Anon., 1966). In order to -
meet the ever increasing demand of edible oils, it is not only important to in-
crease the yicld of prossnt oilseed craps, but alse to introduce some new and more
ecopomical crops.  For instance, the chances of, saaflower as an economic oii
beating crop are Very bright, as it offers great promise to redoce the demand and
supply gag. It contains 40-50 par cent oil and 30-40 par cent maal cumpmmg,
about 40 per cent protein. Because of a well balanced amino acid ;naku-u.p,
the sinflower meal makes an excellent concentrate fepd for iwastnck. '

Sunflower’ oil like other foods is subject to deterioration J:u:&rn'm:u:m[:,lr
known as rancidity. Due to serious economic losses of fats and oils ot products
contgining them, it requires the attention of chemists and technoldglsbs for -
improving the storage life of fats towards deterioration.

REVIEW OF LITERATURE

The term rancidity which refers to chief form of fat detedioration is ot
specific one and is nsed to denote that stage when the fats and -ofls develop
undesjrable flavour and odour as 8 cesult of seties of chemical reactions chiefly
between atmospheric oxygen and triglycerides of neutral fat. ' The rate of deter
igration is not only affected by oxygen available anid the chemical ‘nature' of fat; -
but also depends upon mosutee (hamidity), temperature, metallio contamination,
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light and presence or absence of naturally occvrring substances that accelerate
of retard the development of rancidity. _

Lawkothsch (1940} stated thatlight, air and moisture mﬂue.noed separs-
tely as well as jointly and varied in marked degres with chemical compesition of
fat. Kerr (192i) after.a serics of tests concluded that under no conditions of
tests the ranmdﬂ}.r oceurred in the absence of oxygen. Henry {1915) suggested
to keep fat as free as possible from moisture, shield from light with minimutm
contact with air in order to prevent tancidity, Lundberg (1962) showed that light
catnlysed the decomposition, and hence fats exposed to oxygen in the presence
of hgl:tt Became rancid more quickly than in darkness.  Ali and Tremazi (1968)
found that light and tempn:ratu:e both catalysed the peroxide formation in
vegetable oils, :

Most of natoral fats [pamcular]y of vcgrtable c-ngu:) mn;mn minpr ons
stituents termed as ‘antioxidants—present natura]'.i}' or addmon permmud
law—that retard the devetopment of rancidity. Commdn Vegefﬂbic vils contain
appreciable amount of tocopherol to protect it from deterioration. The addition
of tecopherols to such oils is not recommended since it loses its effectiveness
at higher uonmnt:ratlnns In such cases the nse of NPH3A and propyl
gallate is recommendecd (Lundberg, 1962), Stuckey (1959 foumd that propyl
gallate and other annox;dants (BHA and BHT) quite effectively stabilized
animal {ats to a greater extent and vepetable oils to a lesser extent. Contubn
! al. (1969) studied antioxygenic activity of BHA and gallates with and without
eitcs acid for protection of sunflower oil against rancidily. The results
indicated that all the antioxidants gave a superior stable il as compared to
vatreated oil and that combination of antioxidants with citric acid was more
effective than used alone.  Segal (1971) studied the effect of natural and synthetic
antioxidants on the degradation of sunflower oil heated to 180°F, -He found
that the heating uifected the antioxygenic qualities of all the antioxidants ussd.
Tappel et 2l (1953) found NDGA to be the best of several antioxidants
for inhibiting the oxidation of sodium linoleate by lipexidase.

A variety of tests, both qualitative and quantitative, are availabls to
follow the conrse of autoxidation or.ranciditification of fata gnd oils.  Owut of
the quantitative methods the peroxide value as outlined by Wheeler (1940 is
considered to be an excellent indicator of the degree of the reaction. Al and
Termazi (1968) and Nagvi (1967) used the p&mxid: value a8 sn index of relative
stabilities of fats and oils under tests. :

[T

" MATERIAL AND METHm’:i'

 Commercially availablesunﬂuﬁr‘_i‘:f was pofchased from the local market
andl analysed for various physico-ch&mical constants to ustaty]i_qh its quality,
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NDGA and Propyl gallate were then added to the characterised oil in the con-

centration of 0.1, 0.05 and 0.0 per cent. Each ot of the treated oil was then

stored in light at room tempefaturs, at 85°C., and in dark at room temperature,
The samples were mhalysed for peroxide value at two weeks interval.

The methods of analysis used were as cuflined in AQCS (1950). These tesis
were carred out doring winter 1971,

RESULTS AND DISCUSSION

The sunflower oil purchased from the local market when subjected to
quality charecterization was found to be normal (Table §). The oil after
establishing its quality was then studied for its stability under different storage
cundmm::s with and without ndded antioxidants. Y

The stabﬂi’ty of raw unm:ntpd oil {mthuut added anlmxﬂants} was mw:h
affected by stbrage mndmuns A is ‘indicated in Fig. 1. High temperature

ATas ¢
N LIGHT,

Perotiges { M. Eq: 1 weg .t 5w

o 48 s TS
. . STORAGE PERIOD (DAYS)
Fig. I. Developmetit of peroxides in sutflower ofl without added sntioxidants undyr
different storaga conditions.
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TABLE 1,: Physico-chemical constanes uf stmflower oil in irs raw 'condiiton.

Specific Gravity .B.919 Ret‘ram“ Index : 1.474
Acid Valupe C 2,300 ,Saponification Value . 188.00

Iodine Value 131.000 | Peroxide Value - U120

TABLE 2. Development of peroxides (M. Eq./Kg) int surgflower off with and withowt
antfoxidants wnder different storage conditfons

Storage Period (days)
Treatment - - n
o 15 k1] 45 C 80 A
STORED IN LIGHT

Conttol - - 012 321 10.08 22,57 68.73 105.63
0.10% NDGA . -~ 012 321 698 10.81 2866 5528
9.05% NDGA = 02 2,98 548 iD.48 - 26,28  30.%
0.01% NDGA - 012 300 6.66 11,43 308 39,2
0.10%; P. gallate -~ 012 285 4,80 .12.82 3200 72.86
0.05%, P. gallate o B2 285 456 1046 3035 &9
0.0 % P. galiate o 0120 285 408 15.65 -.33.33 . 75.29

: STORED AT ss c - .
Control 012 822 16.3¢ 38:52 8296 112.3%
0:10% NDGA : - o 0,12 4.63 1239 30.76 65,48 8885
0.05% NDGA o 012 453 11.80 28,42 60,13 80.50
0.01% NDGA o 012 483 [2.34 2068 62.35 817
0.104 P, gallate .. 0.12 4.8 15.37 343 7093 9262
0.05% P, gallate .. 0.12. 444 1434 2.4 69.47 .. 91,63
0.00% Pgallate ~ .. 0.12° 4.76 1530 34.4 7217 ° 94.87

STORED IN DARK -

Controt . 012 221 648 16,98 .28.43  50.83
0.01% NDGA - 012 211 469 12,66 19,37 42,53
0.03% NDGA - 002 2200 438 1212 18.63 40,53
0.01% NDGA o 012 02,000 4.1 12,300 17.38 . 38.23
0.105,P. gallate .. '0.127 233 560 15 % ﬁ;zz 46.23
0.05% P. galiate - 012 199 500 14,82 45.66

0.0t P.gallnte . .. 0,12 2.00 . 537 491 21.87 42,58
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catalyzed ihe pergxides {M. Eq.fKg. of oil) development to.the maximum, while
light did the same but to & lesser degree throughout the storage period of 75
days. The difference is, however, obviously significant. The samples stored .in
labordatory sheives in dark had f¥e minimum development of peroxides; f:e.,
50:83 gt the end of test period as compared to those stored in light {195.63)
and at high temperature (112.38). This indicates that oil when stored at low
temperature and-.protected from light can keep well far a longer perlod
witheut any deterioration.

Table 2 shows the peroxides developed in ofl samples treated with NDGA
and propyl gallate under different storage conditions. Light and temperature
fikewiss afiected the antioxygenic activity of antioxidants under test. Such
adverse effsct of heating on antioxvgenic qualities of synthetic antexidants in
sunflower oil has also becn reported by Segal (1571). NDGA at all concentra-
tions retarded the development of peroxides to a greater extent than propyl
gallate in oil exposed to light. The most affective concentration of NTHIA wai
(.05 per cent in samples stored in light and at high temperature whilé for the
samples protected from, light 0,01 per cent NDXGA was most effective,” The
differences werz obviously significant. Both the antioxidants stabilized the oil at
all concentrations and under all storage'conditions; Comparatively NDGA' was
more effective than propy! gallate in retarding the on-set of raricidity. "Such
effectiveness of NDNGA over other antioxidanti has alse been. established by
Tappel ef ol (1953) in lipoxidase catalysed oidation of sodium linoleate. " The
propyl gallate is preferred only for its low cost and high solubility. Like NDGA,
propyl gallate was more effective at (.05 per ceft concentration level in sawples
stored in light and ai high temperature and at 0,01 per cent in oil stored in datic
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