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Study on the Production of Cookies from Black Gram

Compare with Cookies from Mungbean and Pigeon Pea
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ABSTRACT

Cookies made from either wheat flour, wheat flour containing 10, 20, 25, and 30% by weight of black
gram flour or mungbean flour, or pigeon pea flour were evaluated. It was shown that cookies prepared from
wheat flour, wheat flour containing 10% of black gram flour or 10 and 20% of mungbean flour or 10% of
pigeon pea flour by weight were the best accepted by the panelists in term of color, flavor, texture and
acceptability when compared with the other samples in each group (p< 0.05). The protein contents of the best
accepted cookies prepared from wheat flour containing 10% of black gram flour or 20% of mungbean flour
or 10% of pigeon pea flour by weight were 7.45, 8.49, and 7.56% on dry weight basis , respectively. The
fat contents were 32.84, 26.82, and 28.47% on dry weight basis, respectively while the protein and fat contents
of cookies made from wheat flour alone were 6.90 and 31.41% on dry weight basis, respectively. The protein
quality of the best accepted cookies made from 10% of black gram flour or 20% of mungbean flour or 10%
of pigeon pea flour by weight showed higher chemical score of lysine at 60-69% comparing to 49% of cookies
made from wheat flour alone. These were due to the added flours such as black gram flour, mungbean flour
and pigeon pea flour whose proteins were rich in essential amino acid lysine content.
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Tablel Chemica composition of various kinds of flours.

Chemical Black gram Mungbean Pigeon pea Wheat
composition flour flour flour flour
(% dry weight) (BGF) (MBF) (PPF) (WF)
Moisture 8.26 6.77 8.02 11.94
Fat 0.82 144 2.26 1.83
Protein 28.00 27.99 26.30 13.36
Ash 250 3.42 1.10 0.70
Crude fiber 1.69 1.48 2.75 0.18
Carbohydrate 66.99 65.67 67.59 38.93
Energy, cal/100 gram 387 388 396 406
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Table2 Essentia amino acid composition of various kinds of flours and FAO/WHO standard.

Essential Amino acid, mg / gm of protein of FAO/

amino acid BGF MBF PPF WEF WHO3
Isoleucine 36 37 35 31 40
Leucine 78 73 76 67 70
Lysine 62 (113)1 69 (125)1 67 (122)1 18 (33)2 55
Methionine + Cystine 24 (69)2 24 (69)2 24 (69)2 52 (149)1 35
Phenylalanine + Tyrosine 89 88 106 81 60
Threonine 32 34 39 30 40
Tryptophan 14 12 10 12 10
Valine 43 42 40 37 50

1 (-)Chemical scorein parenthesis

(-) Limiting amino acid with chemical score
3 Source: Food Composition Table for usein East Asia (FAO, 1972)
amino acid content in protein of flour

N

x100

Chemical score =
amino acid content in FAO / WHO standard

Table3 Organoleptic evaluation of cookies made from wheat flour, wheat flour containing 10, 20, 25,
and 30% of blackgram flour (BGF) by weight.

Characteristic % of blackgram flour added into wheat flour by weight

of cookies 0 10 20 25 30
Color 8.072 7.43% 6.79bc 6.43cd 6.07d
Flavor 7.362 7.362 7.292b 6.64° 6.79%b
Texture 7.432 7.298b 7.292b 6.79b 7.14%
Acceptability 7.642 7.36% 7.432 6.790 7.073

The figures on the same row with the same letter are not different (p>0.05).

Table4 Organoleptic evaluation of cookies made from wheat flour, wheat flour containing 10, 20, 25,
and 30% of mungbean flour (MBF) by weight.

Characteristic % of mungbean flour added into wheat flour by weight

of cookies 0 10 20 25 30
Color 8.002 7.862b 7.79%b 7.640 7.712b
Flavor 7.862 7.508b 7.3680c 6.930c 6.86¢
Texture 7.57 7.71 7.34 7.29 7.50
Acceptability 7.64 7.64 7.36 7.29 7.14

The figures on the same row with the same | etter are not different (p>0.05).
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Table5 Organoleptic evaluation of cookies made from wheat flour, wheat flour containing 10, 20, 25,
and 30% of pigeon pea flour (PPF) by weight.

Characteristic % of pigeon pea flour added into wheat flour by weight

of cookies 0 10 20 25 30
Color 8.142 7.432 6.57¢ 5.86d 5.79d
Flavor 7.292 7.142 6.792b 6.43° 6.290
Texture 7.642 7.432 7.212 6.43° 6.57°
Acceptability 7.792 7.43% 7.000¢ 6.43cd 6.29d

The figures on the same row with the same letter are not different (p>0.05).
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Table6 Chemical composition of cookies made from wheat flour, wheat flour containing 10% or 20%
or 10% of black gram flour, mungbean flour and pigeon peaflour by weight.

Cookies made from

Chemical Wheat flour Wheat flour Wheat flour Wheat flour
composition containing containing containing
(% dry weight) 10% of 20% of 10% of
blackgram flour  mungbean flour  pigeon pea flour
Moisture 5.06 3.56 531 3.76
Fat 3141 32.84 26.82 28.47
Protein 6.90 7.45 8.49 7.56
Ash 0.78 0.95 0.94 0.95
Crude fiber 0.62 0.86 0.67 1.25
Carbohydrate 60.29 57.90 63.08 61.77
Energy, cal/100 gram 552 557 528 534

Table7 Essential amino acid composition of cookies made from wheat flour containing 10% of black
gram flour, wheat flour containing 20% of mungbean flour, wheat flour containing 10% of
pigeon pea flour by weight and FAO/WHO standard.

Essential Amino acid, mg/ g of protein of cookies made from FAO/
amino acid Wheat Wheat flour ~ Wheat flour ~ Wheat flour WHO3
flour withadding withadding  with adding
10% of 20% of 10% of
black mungbean pigeon pea
gram flour flour flour
Isoleucine 36 35 36 36 40
Leucine 68 69 71 68 70
Lysine 27 (49)2 33(60)? 38 (69)? 33(60)? 55
Methionine+Cystine 53 (151)1 47 (134)1 44 (126)1 48 (137)1 35
Phenylalaninet+Tyrosine 74 76 79 77 60
Threonine 31 31 32 32 40
Tryptophan 9 9 10 8 10
Valine 43 43 45 44 50

1 (-) Chemica scorein parenthesis

(-) Limiting amino acid with chemical score
3 Source: Food Composition Table for usein East Asia (FAO, 1972)
Amino acid content in protein of cookies

Amino acid content in FAO / WHO standard

N

x100

Chemical score =
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