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1. Thiobarbituric acid reactive substances (TBARS)
2. 2.2,2-diphenyl-1-picrylhydrazyl
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Table 1 Chemical composition of honey bee
pollen and corn starch used

Corn starch Bee pollen Compounds

11.50 + 0.07 16.54+0.06 Moisture

0.13 +£0.001 4.68 +0.13 Ash

0.32 +0.03 11.23 +0.13 Fat

0.65 +0.05 31.62+ 0.13 Protein

87.40+ 3.52 35.93+1.25 Carbohydrates
N
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3. Baking powder

4. Vanilla powder

5. Xantan gum

6. Rhodia food france
7. Guar gum
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Bee
Pollen

Fig 1 Stages of bee pollen collection by honey
bees: (1) Honeybee, (2) Flower with pollen, (3)
Honeybee covered with microscopic pollen, (4)
Honeybee carrying pollen pellet in her hind legs,
(5) Honeybee ready to carry pollen pellet, (6) Hind-
legs with pollen pellet, (7) Pollen trap at hive
entrance, (8) Trap-tray for bee pollen collection,
and (9) Collected bee pollen (courtesy:[6])
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Table 2 Formulation of gluten-free cakes (all values are in grams)

Compositions of Control Bee pollen  Bee pollen Bee pollen  Bee pollen Bee pollen
treatments 3% 6% 9% 12% 15%
Corn starch 100 100 100 100 100 100
Bee pollen - 3 6 9 12 15
Liquid oil 57 57 57 57 57 57
Sugar powder 85 85 85 85 85 85
vanilla 1 1 1 1 1 1
Baking powder 1.35 1.35 1.35 1.35 1.35 1.35
milk powder 4 4 4 4 4 4
Water 25 25.75 26.5 27.25 28 28.75
egg 74 74 74 74 74 74
Guar gum 0.6 0.6 0.6 0.6 0.6 0.6
Xanthan gum 0.3 0.3 0.3 0.3 0.3 0.3
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Fig 3 Effect of incorporating different percentages
of bee pollen on cake crumb firmness upon
different storage days at ambient temperature.Data
are mean of triplicate measurements. Error bars
indicate SD values. Upper case and lower case

different alphabetical letters show significant
(p < 0.05) differences between means as function
of storage days and pollen level incorporation,
respectively
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8. Retrogradation
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Fig 5 Effect of incorporating different percentages
of bee pollen on LAB color attributes of cakes.
Data are mean of triplicate measurements. Error
bars indicate SD values. Different alphabetical
letters show significant (p < 0.05) differences
between means
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Fige 4 Effect of incorporating different percentages
of bee pollen cake crumb firmness upon storage
days at fridge temperature (4 °C). Data are mean of
triplicate measurements. Error bars indicate SD
values. Upper case and lower case different
alphabetical letters show significant (p < 0.05)
differences between means as function of storage
days and pollen level incorporation, respectively
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Fig 7 Effect of incorporating different percentages
of bee pollen on DPPH radicals scavenging activity
of gluten-free cakes. Data are mean of triplicate
measurements. Error bars indicate SD values.
Different alphabetical letters show significant

(p < 0.05) differences between means
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Fig 6 Effect of incorporating different percentages
of bee pollen on the amount of phenolic
compounds in gluten-free cakes. Data are mean of
triplicate measurements. Error bars indicate SD
values. Different alphabetical letters show
significant (p < 0.05) differences between means
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Fig 8 Effect of incorporating different percentages
of bee pollen on flavonoids content of gluten-free
cakes. Data are mean of triplicate measurements.
Error bars indicate SD values. Different
alphabetical letters show significant (p < 0.05)
differences between means

2 Sha s DS S sy 2 xS S I e
22 Ol ol s 5l b e S L ekl o sl KS

J.QL & c}ﬁ

12. Kaempferol
13. Myricetin

14. Isorhamnetin,
15. Luteolin


http://dx.doi.org/10.22034/FSCT.19.130.371
https://dorl.net/dor/20.1001.1.20088787.1401.19.130.28.7
https://fsct.modares.ac.ir/article-7-63000-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.20088787.1401.19.130.28.7 ]

[ DOI: 10.22034/FSCT.19.130.371]

...L}Sbﬁé)}]@#ﬁb}ﬁ}l s

Q\)K\m)&l‘?wu

Table 3 Effect of different percentages of bee pollen on mold apperance during storage days at fridge
temperature (4°C)

Treatments Day7 Dayl4 Day21

Day28 Day35 Day42 Day49  Day56

Control i - +
3% - - -

6% - - -

9% - - -
12% - - -
15% - - -

+ + + +
- - + +
- - - +
- - - +

* —:nomold; +: mold appeared
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Today, bee pollen has been generally considered as a health-promoting
ingredient, which is rich in nutrients withdesirable antioxidant properties.
Gluten-free (GF) cake is consumed bypaitents with gluten intolerance
symptoms. In this study, the effect of adding different amounts of pollen (0, 3,
6,9, 12 and 15% w/v) to the formulation of gluten-free cake on the qualitative
characteristics, bioactive compounds, and shelf-life of the GF cake was
studies. The experiment was conducted as a factorial in a completely
randomized design with three replications. Analysis of variance and
comparison of means were performed by ANOVA and Duncan's test,
respectively at the probability level of 5%. The results showed that by
increasing the percentage of bee pollen, the amount of phenolic compounds,
flavonoids and antioxidant activity of the samples increased significantly (P
<0.05) in the day after cooking compared to the control sample. The phenolic
compounds increased from 2.79 to 11.83 mg GAE/g, the free radical
inhibition power increased from 17.8 to 25.8%, and the flavonoid compounds
increased from 0.316 to 0.450 mg RUE/g. Increasing pollen incorporation
decreased crumb firmness of the GF cakes stored at ambient temperature.
Cake firmness was evaluated at both ambient and fridge temperatures. The
lowest and highest amount of firmness corresponding to 0.16 and 0.20 N was
obtained in day 14th at ambient temperature related to the sample with 15 and
3% pollen. However, storage in fridge increased cake firmness by increasing
bee pollen percentage over storage periode, and the highest value of 0.23 N on
the day 14th was obtained for the 15% sample. Increasing the amount of
pollen to 15% decreased the lightness (L) from 61.7 to 50, increased the
redness (a) from -7.00 to -2.33 and the yellowness (b) from 39 to 48.
Increasing pollen percent significantly increased the shelf-life of enriched
cakes stored in the fridge. The control and 15% samples presented the least
and the most resistant samples against mold growth. The longest shelf-life of
the cake was obtained in day 42nd for the cake containing 15% pollen. Cakes
incorporating 6% bee pollen exhibited the desired physical and sensorial
properties, and thus, introduced as the optimum formulation.
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