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Abstract

This investigation was carried out to study the effect of adding
propolis extrat, as antioxidant, to the biscuit formula as improving agent
to enhance the shelf life. Propolis extract contained 64.1%. total flavo-
noids. Addition of propolis extract to butter oil resulted in Qood stability
upon storage. The stability was in parallel with propolis concentration
which showed 15.5 months at 0.02% to 38 months at 0.1%, addition
levels. Meanwhile it was 8 months in respect to control. Peroxide value
of treated, untreated butter oil, and that extracted from baked biscuits
during 8 months of storage was determined and showed the same trend
as that of Rancimat. Organoleptic properties of the baked biscuit
showed an improvement due to the addition of propolis extract.

INTRODUCTION

Biscuits are snack food used by children and students because of their high ac-
ceptability and contains required nutrients for human nutrition. Biscuits stored at room
temperature which ranged from 20 to 40 °C according to the season for about 2
months, were subjeéted to rancidity problems which include the production of an off-
flavor and other unfavorable components.

Nowadays, there is a tendency for the consumer to reject foods containing syn-
thetic antioxidants, i.e., BHA or BHT, because of their possible toxicity (Prochaika et
al., 1986 and Takahashi, 1985) This leads to the interest of preparing antioxidants
from natural sources.

In this respect, tocopherol, L-ascorbic acid, purified extract of some herbs aque-
ous extract of black tea Ileaves, B-carotene and essential oils were used as natural anti-
oxidants by several investigators.

Recently, flavonoids are taking place as natural antioxidants. In this connection,
Vekiari et al. (1993) found that the ethyl ether extract from oregano (Origanum vula-
gare L.) leaves was the most effective in stabilizing lard against oxidation. The main
antioxidant factors isolated from the ethyl extract consisted of flavonoids. Chromato-
graphic and spectrophotometric analysis demonstrated the presence of the flovone
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apigenin, the flovonone, eriodictyol and the dihydroflavonols, dihydrokaempferal and di-
hydroquercetin. Propolis which consists primarily of plant exudates gathered by bees
and mixed with bee wax which they secrete togther with small amounts of sugar for
sealing and draught exclusion for beehives was analyzed by several investigators. For
example, Johnson et al. (1994) found that kaemferal, galangin, 3.3 dimethoxy querc-
tin, 3-methoxy-kaempferol, quercetin, chrysin, caffeic acid and ferulic acid in the meth-
anolic extract of propolis. Serra-Bonvehi and Ventura-Coll (1994) reported that pro-
polis contained mainly acacetin, isorhamnetin, apigenin and pinocembrin as flavonoids
in propolis. The effect of propolis as antioxidant was studied by Dessouki et al. (1980)
who mentioned that frozen meat in propolis solution showed more pronounced antioxi-
dative effect than using propolis by glazing. Rapta et al. (1995) investigated the redox
properties of 7 flavonoids and 2 cafferic acid esters, all isolated from propolis, by cy-
clic voltametry in acetonitirile. Oxidation potentials of the flavonoids ranged from 1.2
to 2.0 and 1.29-2.3 v for the two extracts. Values were influenced mainly by the pres-
ence or absence of a double bond in 2.3-position and substituent R in the 3-position.
The compounds with lower oxidation potential had the maximum lipid oxidant activity.
Some of the radicals obtained on oxidation of the compounds were identified, and an-
ion radicals were found on reduction of chrysin and galangin. Volpert and Elstmer
(1996) studied the effect of different ethanolic and aqueous extracts of propolis on
leukocytes and some of their most important enzymes, namely myeloperoxidation,
NADPH oxidase and lipoxygenase. They found that highly concentration of propolis ex-
tracts inhibited these enzymatic acti\;ities, but the water soluble derivatives showed a
stimutatory effect on the activity of available human myeloperoxidase. Leukocytic
myeloperoxidase and NADPH oxidase activites were clearly inhibited by propolis ex-
tracts, probably indirectly due to their excellent radical scavening properties.

The present work was carried out to study the effect of ethanolic extract of pro-
polis as antioxidant on the shelf of biscuits.

MATERIALS AND METHODS

Wheat flour (72% extraction rate) was obtained from Egyptian Milling Company,
El-Malik Fisal St., Giza. Pure butter oil (Haloub) a product of European Economic Com-
mittee (E.C.C.) and skimmed milk powder spray dried, admixture grade, low heat, USA
origin were purchased from the supper market. Butylated hydroxy toluene (BHT) as
synthetic antioxidant (99.9 purity) was obtained from the Naarden International Com-
pany. Propolis was obtained from Giza and Fayoum and mixed in one homogenous
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mass.
Chemical analysis of propolis

Propoils analyzed for total lipids, total sugars waxes according to the methods
outlined in A.O.A.C. (1990) while total flovonoids were determined according to the
method described by Snell and Snell (1954).

Preparation of ethanolic extract of propolis

The biologically active substance was extracted from the propolis with ethyl al-
cohol according to the method described by Ohta and Yagishita (1970) as modified by
Meresta and Meresta (1982). Propolis (100 g) was covered with n-hexane overnight,
then filtered. The residue was treated with hot ethanol (70%, v/v) at 70 °C for 10 hr.
The alcoholic extract was fitered and evaporated under vacuum. Absolute ethanol was
used to obtain ethanolic of propolis. The solvent was removed by lyophillization.

Test of flavonoids

Flavonoids were detected using the method of Well et al (1954) as follows: con-
centrated HCI (2ml) was added drop wise to the alcohlic extract (3 ml) of propolis
containing a fragments of magnesium ribbon. The produced pink color indicated the

presence of flavonoids.
Determination of total flavenoids

Total flavonids were determined according to the method described by Snell and

Snell (1954) as follows: Five ml of the ethanolic extract, 3 mi of aluminium chloride

hexhydrate (2.4% w/v) (AICI 3.6 H20) solution were added followed by the addition of

potassium acetate (5 ml, 9.8, w/v). After 5 min, the resulting yellow color was meas-

..ured at 420 nm using spectronoic 20. A blank determination was carried out. Total fl-
avonoids were calculated as quercetin.

Determination of peroxide value of butter oil and those extracted from
biscuit during storage

Peroxide value of treated or untreated butter oil with BHT or ethanolic extract of
propolis and those extracted from biscuit during storage were determined according to
the method oulined in A.O.C.S. (1993).
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Determination of oxidative rancidity of butter oil Rancimat

The Rancimat method was developed by Hadorn and Zurcher (1974). Rencimat
679 which can accommodate 6 test samples, was used in the present study. A known
weight (5 g) of sample (treated or untreated butter oil with propolis extract) was
placed in the reaction vessel, then placed into the heating block for 10 min to preheat
the sample. After that, air is supplied by the built-in pump at flow rate of 20 L/hr, the
temperature was adjusted at 100°C and absorption vessels were connected after be-
ing filled with 60 ml distilled water for each. Measuring electrodes were immersed into
water insuring that each one is in its correct opposition and recording the conductivity
curves starts, two tangents for both sides of the induction curve were drawn, the in-
tercept of which meet the time axis perpendicularly at the point known as induction
time, which is defined as the time elapsed from the beginning up till the oil starts ran-
cidity at the conditions of the determination.

Preparation of biscuit

Before biscuit dough preparation, lyophilized propolis extract was mixed with the
butter oil (Haloub) at 0.02, 0.04, 0.06, 0.08 and 0.1% levels as natural antioxidant,
while BHT was mixed at 9.02% as synthetic antioxidant. The treated and untreated oil
were added to the biscuit formulas 50 g of each.

The biscuit formula consists of :
1 Wheat flour (180 g)

2. Sucrose (60 g)

3. Skimmed milk (7.5 g)

4. Baking powder (8.0 g)

5. Sodium metabisulfite (0.2 g)
6. Sodium bicrabonate (1.25 g)
7. Water (65 ml)

8. Butter oil (50 g)

The ingredients were mixed well for 20 min., shaped, cut, and baked at 2400C
for 10 min. After baking biscuits were cooled for 15 min. before packing in cellophane
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and aluminum foil and stored for 8 months.
Sensory evaluation

The organoleptic properties of the baked biscuits were measured by ten personal
trained judges. The judges were asked to give a score from zero to ten for taste, color,
odor, texture and shape as reported by Amerine et al. (1 965).

Statistical analysis

All sensory parameters were statistically analyzed according to the method de-
scribed by Steel and Torrie (1980).

RESULTS AND DISCUSSION
Chemical composition of propolis

Results in table 1 show the chemical composition of raw propolis. The data re-
vealed that it contains high amount of flovonoids (64.1%), waxes (27%), total sugar
(2%), total lipids (1.5%) and other substances (5.3%). The obtained data are in agree-
ment with the findings of Johnson et al. (1994) who mentioned that the methanol ex-
tractable resin in propolis collected from Ohio and Georgia ranged from 24 to 79 % by
weight.

Table 1: Chemical analysis of propolis.

Component Percentage (%)
Total flavonoids 64.1

Waxes 27.0

Total sugars 2.0

Total lipids Tl

Other substances* 5.3

* By differences

Effect of propolis extract on the peroxide value of butter oil and that ex-
tracted from biscuit during storage

Results in table 2 show that the peroxide value of butter oil and those extracted
from biscuit during storage period of 8 months. The data reveal that slight gradual in-
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Table 2. Effect of antioxidants on the peroxide value of butter oif and that extracted
from biscuit during storage periods.

Storage BHT Concentrations of propolis extract %
period Control at

(month) 0.02% 0.02 0.04 0.06 0.08 0.10
Zero time B.O" 1.62 1.62 1.62 1.72 1.62 1.62 1.62
B~ 1.72 172 1.72 1.62 1.72 1.72 1.72
1 B.O* 241 1.81 1.65 1.80 1.62 1.72 1.62
B** 2.50 1.83 1.80 1.63 1.72 1.62 1.72
2 B.O* 3.56 1.96 1.70 1.83 1.63 1.72 1.62
B** 3.17 2.00 1.83 1.65 1.72 1.62 172
3 B.O* 4.11 2.22 1.88 1.96 1.66 1.83 1.62
B** 5.80 2.43 1.96 1.68 1.83 1.62 1.72
4 B.O* 4.83 2.37 2.40 2.1 1.68 1.94 1.62
B** 6.70 2.58 211 1.72 1.94 1.64 1.72
5 B.O* 715 4.71 2.91 2.37 1.70 2.15 1.68
B** 9.12 5.11 2.37 17T 2.15 1.64 1.77
6 B.O* 10.10 5.96 4.10 4.44 1.73 2.30 1.72
B** 12.70 6.85 4.44 1.91 2.30 1.68 1.88
7 B.O* 12.66 7.14 5.00 5.96 2.74 2.37 1.78
B** 14.50 10.60 5.96 211 2.37 1.88 1.94
8 B.O* 14.40 9.40 6.60 6.81 2.78 1.96 1.91

B** 17.32 14.22 6.81 3.55 2.50 2.27 2.00

* B.O = butter oil
** B= soils extracted from biscuit
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crease in peroxide value till 5 months then increased rapidy to reach its maximum value
being 15.4 and 17.32 meq/kg for the butter and the extracted one from biscuit, re-
spectively after 8 months of storge. Meanwhile addition of BHT (0.02% w/v) delayed
the increase in the peroxide value of the butter oil untill 7 months and then markedly
increased after 8 months of storage of biscuit. Propolis extract, showed good stability
of either butter oil or that extracted from biscuit during storage periods. It seems that
the lower perdxide value was in parallel with the increase in propolis extract. According
to the Egyptian standard which limited the peroxide value of edible oil at 10 meg/k, it
could be concluded that propolis extract at 0.02% could be recommended to keep bis-
cuit containing butter oil more than 8 months. In this respect, Vekiari et al. (19§3)
found that the ethyl ether extract from Oregano leaves which contains flavoinds was
the most effective for the stability of lard against oxidation. Also, Khalil et al. (1997)
reported that the broad bean hull extracts can be used as natural antioxidant to im-
prove the oxidative stability of soybean oil as a result of phenolic and flavonoid com-
pounds.

Effect of propolis extract on the oxidative stability of butter oil by using
679 Rancimat

Results in table 3 show the induction time of butter oil separately treated with
propolis extract at 0.02, 0.04, 0.08 and 0.1% w/w compared to the control. The data
revealed that the untreated butter oil showed induction time of 8 hr (one hr equal one
month), Hill (1994). Meanwhile addition of propolis resulted in 15.3 hr, 24.15, 30 hr,
34 hr and 38 hr which was in line with the concentration.

From the above mentioned data, it could be noticed that the induction time was
in accordance with the peroxide value (Table 2). For delaying peroxide and keeping
quality of baked goods especially that contains oils, propolis extract as natural and safe
antioxidant could be recommended to keep quality of the baked good and also to in-
crease its shelf life.

Effect of propolis extract, as antioxidant, on the organoleptic properties
of biscuit during storage

The organoleptic properties of baked biscuits contained different concentrations
of ethanolic extract of propolis, i.e, 0.02, 0.04, 0.06, 0.08 and 0.1% (w/w) compared
to BHT (0.02% w/w) and untreated ones during storage (8 months) are presented in
Table 4. Biscuits taste, odor, color, texture and shape are expressed by numerical val-
ues relative to that is considered as the best. The maximum score of these parameters
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was 10. From the obtained data, it could be observed that additions of propolis extract
resulted in improving the biscuit organoleptic properties during storage and it depend
upon its concentration compared to the BHT as synthetic antioxidant or the untreated
biscuit. The data revealed also that the addition of propolis extract increases the shelf
life of produced biscuits which is relative to its concentration, compared to BHT. The
statistical analysis (Table 5) show significant differences in all parameters due to treat-
ments, storage periods and the interaction between treatments and storage propolis.
The improvement occured when extracts were used may be due to their flavonoids
content which act as natural antioxidant and delay the peroxidation process as found in
Rancimat experiment.

Table 3. Effect of propolis addition on the inductione time of butter oil by 679 Ranci-
mat.

Treatment Induction time (hr)

Control 8

Propolis extract %:

0.02 15.30
0.04 24.15
0.06 30.00
0.08 34.00

0.10 38.00
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Table 4. Effect of propolis extract as natural antioxidant on the organolpetic proper-
ties of biscuit during storage periods.

Storage B.HT Concentrations of propolis extract %
period Control at
(month) 0.02% 0.02 0.04 0.06 0.08 0.10
Taste
Zero time 8.75 8.75 8.90 8.92 8.81 8.75 8.72
1 8.60 8.75 8.90 8.90 8.80 8.75 8.70
2 8.10 6.62 8.88 8.90 8.80 8.74 8.70
3 7.20 8.11 8.77 8.90 8.80 8.71 8.69
4 6.82 7.76 8.73 8.87 8.80 8.70 8.66
5 6.46 7:15 8.67 8.68 8.77 8.63 8.65
6 6.10 7.00 8.56 8.81 8.71 8.60 8.55
7 542 6.13 8.40 8.80 8.70 8.58 8.53
8 5.13 5.70 8.30 8.75 8.70 5.59 8.50
Odor
Zero time 9.00 - 8.80 9.00 9.40 9.50 9.50 9.25
1 8.50 8.72 9.00 9.36 9.50 9.50 9.20
2 8.50 8.61 9.00 9.14 9.43 9.46 9.20
3 7.30 8.10 8.87 9.00 9.27 9.32 9.10
4 7.10 7.25 5.56 8.91 9.10 9.26 8.96
5 7.00 7.00 8.37 8.87 9.00 8.82 8.87
6 6.53 6.66 8.00 8.75 8.85 8.80 8.85
7 6.10 6.62 T 8.64 8.80 8.75 8.71
8 5.80 6.50 7.62 8.60 8.72 8.70 8.58
Color
Zero time 8.36 8.40 8.53 8.60 8.21 8.71 8.31
1 8.35 8.33 8.53 8.55 8.20 8.65 8.28
2 8.21 8.22 8.50 8.53 8.19 8.58 8.20
3 8.00 8.17 8.41 8.50 8.16 8.50 8.12
4 7.90 8.12 8.40 8.44 8.12 8.43 8.10
8 7.83 8.12 8.36 8.36 8.00 8.11 7.93
6 7.70 8.00 8.30 8.35 7.96 8.97 7.87
7 7.50 8.00 8.00 8.30 7.91 7.90 7.75
8 7.50 8.00 8.00 8.28 7.87 7.90 vovs |
Texture
Zero time 7.93 8.00 8.00 8.00 8.10 7.87 7.85
1 7.75 8.00 8.00 8.00 8.10 7.81 7.84
2 7.33 8.00 8.00 8.00 8.10 AT 7.81
3 7.10 7.87 8.00 7.87 8.00 7.71 7.80
4 7.10 7.81 7.90 7.83 7.92 7.68 7.77
5 7.10 7.62 7.88 7.80 7.88 7.60 7.70
6 7.00 7.51 7.78 7.68 Lo 7.60 7.66
7 7.00 7.48 7.5 7.65 7.69 7.58 7.54
8 6.90 7.45 7.73 7.61 7.65 7.32 7.50
Shape
Zero time 8.70 8.72 8.76 8.75 8.75 8.75 8.90
1 - 8.50 8.72 8.75 8.75 8.73 8.72 8.66
2 8.45 8.70 8.75 8.70 8.72 8.70 8.80
3 8.40 8.65 8.73 8.70 8.70 8.66 8.73
4 8.30 8.58 8.70 8.65 8.61 8.61 8.69
5 8.10 8.41 8.66 8.58 8.57 8.42 8.61
6 8.00 8.36 8.61 8.51 8.55 8.31 8.85
7 8.00 8.30 8.60 8.48 8.51 8.11 8.50
8 7.70 8.30 8.60 8.48 8.00 8.00 8.50
Average total score
Zero time 8.55 8.25 8.64 8.73 8.67 8.72 8.61
1 8.34 8.50 8.64 8.71 8.66 8.69 8.57
2 8.12 8.43 8.63 8.65 8.65 8.65 8.54
3 7.60 8.18 8.56 8.69 8.59 8.58 8.49
4 7.44 7.90 8.46 8.54 8.51 8.54 8.44
5 7.30 7.66 8.39 8.49 8.44 8.32 8.35
6 7.07 7.51 8.25 8.42 8.36 8.26 8.30
7 6.80 7.31 8.10 8.37 8.32 8.18 8.20
8 6.61 7.19 8.05 8.34 8.19 8.10 8.16
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Table 5. Least significant differences at P>0.05 of organoloeptic properties of biscuit
during storage.

Properties Taste Odor Color Texture Shape Average score
Treatments 0.48 1.10 0.23 0.44 0.21 0.13
Storage 1.57 2.05 0.71 0.98 0.92 0.54

Treatment x storage period 0.78 2.41 0.63 0.64 0.93 0.70
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