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EVALUATION OF FIVE PAKISTANI WHEAT CULTIVARS FOR BISCUIT MAKING

QUALITY
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Five wheat cultivars Pak-81, Barani-83, Kohinoor-83, Faisalabad-85 and Chakwal-86 were evaluated for grain/flour character-
istics and their biscuits making quality. Flours were subjected to proximate analyses, Farinograph absorption, alkaline water
retention capacity (AWRC) and gluten content. The results showed a superior performance of Pak-81 for biscuit making
compared with the remainder cultivars.
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Introduction

Biscuit is convenient snack product consumed by all classes

of the society. Biscuits are generally prepared by using soft
wheat flour which is also low in protein (max 8%) (Tahir
1974; Rehman et al 1988). Several processsing factors can
effect biscuits quality, yet wheat flour is one of the major
factors contributing to the end-use quality. In Pakistan nu-
merous wheat cultivars are being grown which find their way
to the flour mill and finally the bakeries regardless of their
impact on quality.

It is well known that constant and uniform quality of biscuits
cannot be maintained using any flour for biscuit making.
Kernel hardness, protein quality and rate of dough develop-
ment are necessary to know in order to assess biscuit baking
quality of cultivars. (Fowler and Rocher 1975; Smith 1963).
Determination of water absorption is essential to produce fully
developed dough for processing purposes. It is well docu-
mented that the water absorption increases with an increase
in protein and gluten content (Matz 1972). This study was
under taken to select Pakistani cultivars most appropriate for
biscuit-baking. The results ofthis study would provide guide-
lines for bakers to produce end-use product (s) of superior
quality.

Experimental
Grain samples. Grain samples used to make flour for experi-
mental studies were milled from five cultivars grown in Ayub
Agricultural Research Station Experimental area in
Faisalabad, Pakistan. Five cultivars vi: Pak-Sl , Barani-83,
Faisalabad-85 and Chackwal-86 were selected on the basis
of yield, agronomic performance and adaptability of various
cultivation areas in Pakistan. Extraneous materials from the

grain samples were removed by using a laboratory seed
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cleaner. Broken and under developed kernels were hand

picked to create a clean sample.

Physical tests. Each sample was tested for grain width, length
and thousand unbroken kernel weight according to the stan-
dard methods (AACC 1983).

Tempering. Prior to milling, wheat samples were tempered
by the addition of appropriate amount of water to raise mois-
ture contents to 14%. Tempering was carried out in 4 kg

batches by placing the samples in airtight glass jars for over
night to allow maximum penetration of moisture and to reacf
equilibrium.

Milling. Grain samples for chemical analysis were mille1
with the help of Udycyclone mill. Wheat samples were sepa-

rately milled in Quadrumate Senior mill to obtain high-grade
flour, low grade flour, short and bran. High grade flour wa~
used to conduct Farinographic studies, alkaline water reten-
tion capacity (A WRC), gluten test and preparation of biscuit.

Proximate composition analysis. Grain samples were sub-
jected to analysis for moisture, crude protein, crude fiber,

crude fat and total ash according to the standard methods
(AACC 1983).

Farinographic studies. Farinographic studies were carrie~
out to determine the behaviour of flour due to water absorp-
tion, dough development time, dough stability, dough resis-
tance, softening and tolerance index were interpreted from
Farinogram (AACC 1983)

Alkaline water retention capacity (AWRC) and glute)~
test. Alkaline water retention capacity at 14% moisture basi~
was determined according to the method of AACC (1983J.
Traditionally this parameter is used to predict biscuit mak

l
-

ing quality. Flour samples were also tested to determine the
wet and dry gluten content (AACC 1983).
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Preparation of biscuits. Dough for biscuit was prepared
according to the method using following formulation (Rehman
et at 1988).

Formula for Biscuits
Flour (14% moisture basis)
Sugar
Vegetable oil hydrogenated
Eggs (50-SSg)
Baking Powder

250g
12Sg
125g
4No.
4g

Physio-chemical and sensory evaluation of biscuits. Bis-
cuits were evaluated for width, thickness and spread ratio.
Proximate analyses of the finished products was performed
to determine moisture, protein, fat, fiber and ash content
(AACC 1983).

Sensory evaluation. Evaluation for consumer acceptance
of biscuits made for five flours for colour, taste, flavour, tex-
ture and acceptability was carried out by a panel of six semi-
trained judges using 9-point Hedonic scale with 5 as the limit
of acceptance (Larmond 1977).

Statistical analysis. Data was analyzed for statistical sig-
nificance using Duncan's Multiple Range Test (Steel and
Torrie 1980).

Results and Discussion

Physical evaluation of wheat grains. Physical tests of
wheat varieties revealed that 1000 kernel weight varied from
42 to 30 g for Faisalabad -85 and Barani-83 varieties
(Table I). Kohinoor-83 showed maximum grain length
(7.4mm) while Chakwal-86 ranked lowest (6.2mm). Duncan's
multiple range test showed that Pak-81, Chakwal-86 and
Kohinoor-83 have non-significant difference in length of
grains. Faisalabad-85 had highest width of grain (3.3mm)
among the five varieties. Faisalabad-85 had highest test weight
mean value (79.7 kg hI') while Barani-83 had the lowest
(69.3 kg hI').

Milling performance. Milling data is useful in predicting
the suitability of particular variety for a specific end use qual-
ity. Varieties low in protein are usually considered to be suit-
able for manufacturing of biscuits. Pak-81 had highest bran
(17.5%) and flour yield (73.4%) (Table 2) while crude pro-
tein contents were also high (13.6) than other tested
varieties/cultivars (Table 3). Proteins content was highest
(6.3%) in proximate analysis of biscuits (Table 4).

The variety Chakwal-86 was ranked lowest because of poor
flour yield (70.5%). While it is ranked superior for certain
parameters associated with biscuits ranking quality. Biscuits
made from all five flours were rated acceptable (Table 5).

Farinographic studies. Farinographic studies (Table 6)
gives a clear indication of water absorption capacity and time
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Table 1
Physical evaluation of wheat grains

Variety 1000 kernel Length of Width of Test weight

weight of grains grains (kg hl"')

grains (g) (mm) (mm)

P-81 30.6 B 7.3 A 3.2 * 70.3 CD
B-83 30.3 B 7.2 C 3.3 * 69.3 D

K-83 30.1 B 7.4 B 2.1 * 71.3 C

F-85 42.4 A 6.3 CD 3.3 * 79.7 A
0

C-S6 41.3 A 6.2 D 3.1 * 75.0 B

*Mean values show non significant results by DMR tests mean values of

the same column having alphabetic letter show significant level (p<0.05)

according to Duncan's multiple range test.

Table 2
Milling data of different wheat varieties (%)

Variety Shorts Bran Reduction Break Total
flour flour flour

P-81 6.5 17.5 4.1 69.2 73.3
B-83 3.9 17.3 4.2 65.S 70.3
K-S3 4.9 15.1 4.8 67.9 72.7
F-85 5.4 l7.1 4.8 65.8 70.7
C-86 3.7 13.4 3.8 66.7 70.5

Table 3
Proximate analysis of whole wheat flour

Variety Moisture Crude Crude fibre Crude fat Total ash
protem

P-SI 8.7 B 13.6 A 2.6 A 2.4 N.S 1.6 N.S
B-S3 9.7 A 12.7 B 2.5 AB 2.3 N.S 1.2 N.S
K-83 9.4 A 13.5 A 2.6 A 2.1 N.S 1.4 N.S
F-85 9.4 A 13.2 A 2.3 B 2.3 N.S 1.3 N.S
C-86 9.5 A 12.8 B 2.2 B 2.4 N.S 1.3 N.S

Table 4
Proximate analysis of biscuits

Variety Moisture Crude Crude fibre Crude fat Total ash
Protein

P-SI 2.1 A 3.4 A 0.5 AB 20.1 N.S 0.5 N.S
B-83 1.5 B 6.3 B 0.7 A 20.1 N.S 0.5 N.S
K-83 1.5 B 6.2 AB 0.7 A 20.2 N.S 0.4 N.S
F-85 1.4 B 6.0 B 0.5 B 20.1 N.S 0.4 N.S
C-86 0.7 C 6.2 A 0.5 A 20.2 N.S 0.5 N.S

Table 5
Average quality score for sensory evalution of

biscuits
Variety Color Taste Flavor Texture Over all

accepta-
bility

P-81 6.0 N.S 4.8 N.S 3.5 C 6.3 N.S 6.0 N.S
B-83 7.0 N.S 6.0 N.S 7.7 AB 6.S N.S 6.S N.S
K-83 7.5 N.S 7.1 N.S 6.8 AB 6.6 N.S 7.0 N.S
F-85 6.1 N.S 6.8 N.S 7.3 A 6.0 N.S 6.5 N.S
C-86 6.5 N.S 5.5 N.S 5.3 B 5.8 N.S 5.8 N.S
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Table 6
Farinographic data of different wheat flours

Variety Shorts
ABS%

Dough
stab (min)

Resistance Softening Tolerance
to dough of dough index
(min) (B.U) (B.U)

Dough
devp.
(min)

P-81 62.8
B-83 64.0
K-83 64.2
F-85 62.2
C-86 62.0

7.5
3.5
10.8
4.5
3.0

10.5 60 70
5.0 60 80
12.3 30 50
7.5 60 80
4.5 120 100

4.5
2.5
2.8
4.5
2.5

Table 7
Alkaline water retention capacity and gluten percent-

age of wheat flour
Variety Water gluten (%) Dry gluten (%) AWRC (%)

P-81 40.5 B 11.8 A 094
B-83 38.5 D 10.0 D 12.1
K-83 39.3 C lOA C 19.3
F-85 40.3 B 10.6 C 20.5
C-86 41.2 A I L1 B 28.5

required for dough development. Cultivar Kohinoor-83
showed maximum water absorption capacity. Barani-83 also
has similar qualities but Chakwal-86 has very poor water
absorption quality and possess very low dough development
time (2.5 min). Based on farinographic studies, Chackwal-86
could be suitable variety for biscuit making.

Alkaline Water Retention (A WRC). Chackwal-86 had
maximum (28.5%) AWRC., While Pak-81 has the minimum
(9.4%) (Table 7). Chakwal-86 has maximum (4l.2%) wet
gluten while Barani-83 has minimum (38.5%) wet gluten.
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Besides, Pak-81 has maximum (11.8%) content of dry gluten
while Barani-83 has minimum (10.0%) value (Chaloner 1975).

Sensory evaluation of biscuits. Sensory evaluation of bis-
cuits (Table 5) showed no significant difference between cul-
tivars. The results regarding colour and flavour of biscuits
made from Faisalabad-85 were excellent than others.
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