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ABSTRACT

Roti was prepared from flour of 5097 extraction which econtain-
ed 12.6% protein and 1.2%; agh, Farinographic curve reveated
that water absarption of flour was 65,59 and dough development
time was 8.5 minutes {min.} Addition of 19 or 2% common
salt increased the water absorption to 699 and dough development
time to 10 min. and 12 § min., respectively, The dough containing
0.175% vyeast and 0.25% baking sodz wassubjected to fermenta-
tion for 45 min. 2t 30°C and relative humidity {RH} 75% . After
fiattening, dough was subjected to second proofing at 35°C and RH
80% for 10 min. and then baked. The quality of roti was judged
after production at intervals of 4,12,20,24 and 32 hours for
appearance, breakability, sponginess, foldingability, softness, and
taste and flavour. Roti was mors elastic and soft when fresh and
remained soft and showed less breakability afier 24 hours of storage
in polyethylene bags.

INTROGDUCTION

Rotior chapati (flat bread) is the principal part of daily diet of the
peaple in Pakistan, This product is prepared from coarsely ground wheat flour
which is locally called “atta”’, Chapaties are generally baked at home by
female members of the family, Tanoori roti is the commercial braad which 1s
haked mostly in country restaurants. The method for the preparation of roti
s not satisfactery and hygienic, In order to overcome this problem, the
Government of Pakistan had installed autematic Roti Plants in 1974 in seven big

cities. Tn these plants, rotis ore being prepared from yeast fermented dough and
baked in ovens heated by means of natural gas, Unfortunately, the produci

being marketed by these plants does not posgess desirable characteristics,. The
storage life of this roti is 8 to 12 hours, and the product lacks flavone, elasticity



and freshness,

1t was reported that keeping quality of bread was ephanced by
the addition of 2 g calcium propionate per kg of fiour and conld be kept for 6
dayeat 18 to 20°C (Stasewsks and Janika, 1976). The chapaties could be
preserved for more than § months by incorporating citric acid, sugar, common
salt and sorbic acid and subsequently packaging them in moisture proof packs
(Arva eral,, 1377). The addition of salt upte 3% affected the rheclogy
of wheat fluur dough at 30°C (Nasif ef gf., 1980), Tt was alzo observed that
small amount of yeast present in the starter was consjdered responzible for leaven-
ing action of the dough (Azar et af , 1977). Ciien (1979} recommended baking
soda as a leavening agent in dough. Keeping in view the importance of
chapati tn our diets, the present study was planned to develop formulations
and techriques to improve the quality of rotis prepared by the Roti Planis to
make this industry viable and profitable,

MATERIALS AND METHODS

The materisls such as flour, yeast, sugar, salt, ghee, mould inhibiter
and sodium bicarbonate were collested from Roti Corporation of Pakistan
Limited (RCP), Faisalabad, The samples of Hour were analysed for moisture,
crude protein and ash contents accnrding to the metheds of A A.C.C. {1976),
Physical characteristics of flour were determined by subjecting the samples 1o
furinograph according to A.A.C.C, (1978),

Baking test:  The rotis were prepared by different formulae and procedures in
Roti Plant, Faisalabad. The details of which are given in the following table:

Ingtedients Formula in Modified
practice at RCP formula
(%) (%)
Atta 100.000 150,000
Yeast 200 0.175
Sugar 0,250 0.150
Salt 2.000 1.000
Ghes 1.0:00 1.000
Baking soda Nil 0.250
Mould inkibitor 0.050 0,100
Water According to hydration capacity of atta
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2y FROCEDURES FOR PREPARATION OF ROTIS:
PROCEDURE No. 1
Mixing and fermantationi  All the ingredients were mixed in asingle step by

automatic mixer at two speeds j.c., slow speed {%8 rpm) for 7 min, and fast speed
(392 rpm) for 4 min. and allowed to ferment for one hour at 30°C.

Cutting, moulding & proofing:  After fermentation, the cutting of dough into
dough balls of 110 g weight was done by sutomatic moulder and cutter and then
pracfed for 15 min. in a proofing chamber at 35°C and 859 RH.

Sheetimg:  After proofing, the dough balls were flattened into rotis of 81 inches
diameter by sheelers.

Haking: The rous were baked on moving iron belt, heated by gas burners from
upper and lower sides in a tunnel type  oven. The temperatures of the oven
were 204.4°C, 115,5°C and 426.6°C at the start, middle, and end respectively,
The baking time was §0 seconds.

Coaling and packing: The rotis were cooled to 32.2°C and 5 rotis were packed in
a single pruch of polyethylene and stored at 29.4°C

PROCEDURE No. 2
It was primarily the same as reported above except the following modified
(-0 lH
Miving: It was carried out into two steps.
al Al the ingredignts were mixed for 5 min. at slow speed andfor 2
min. at fast spred and allowed to rest for 15 min. at 200,

b) The dough was mixed again for 4 min. at fast speed and allowed 10
ferment for 45 min. at 30°C and 755 RH.

Second proofing:  The laitend and rounded rotis were proofed for 10 min, at
13.2°C and 907 RH and then baked as menticned in procedure 1.

Organoleptic evaluation: The rotis were evaloated organoleptically by a panel of
nine judges afier 4,12,20,24 and 32 hours of storage for appearance, breakabi-
lity, sponginess, foldiogability, softness, taste and flavour (Larmond, 1977,

Staitstical anafysis : The deta were subjected to statistical analysiz by uing
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randomized block design and comparizon of means was done by using least
sighificant difference test (Steel and Torrie, 1930},

RESULTS AND DISCUSSION

The flour used in this study had an extraction rate of %09 which was
analysed for moisture, protein and ash contents, The results reveaied that mean
moisture, protein and ash were 14,0, 12.6 and 1.23] respectively, The gquality
af flour is considered to be ane of the most important Factors affecting the fini-
shed quality of bread (Kasper, 1981).

Furinograph intzrpretation:  The data oblained by Farinograph 8re shown in
Table 1. [t was revealed that water ahsorption of flour increased from 65.50 1o
63.0% with 1 or 23 addition of common salt. The Lindings are in accord-
ancet With the results obtained by Guy ef of. (1967). The arrival time of sample
rreated with 2% salt was foand to he 9.5 min. which was higher than the

Table |.  Effect of saft on farinograpliic characteristics of atig

Salt Watar Dough Arrival Depariure Tolerance
added absarption  develop- timis time {min. ) ipdex (B. U}
(2N (o) ment (min.)
time (min.)
{1 Contral 65,50 9.50 5.50 13.00 75
1 69.00 10.00 7.60 13.00 85
2 69 00 2.50 &.50 18,50 75

B.U. = Brabender Units.

sumple treated with 19 salt.  Amn incrzasing trand in dough develpment time
and depariure time was obseryed with Lhe increase in salt quantity, The tolera.
nee index of sample containing 1% salt was Found to be maximum {§5 B.U,).

Organoleptic evaluation; The rotis prepared by Rati corporation of Pakistan have
a Telatively short storage life of 12 hours after which the product beging to
harden and suffers from lack of foldingabilily, breaks sasily and is thus consi-
dsred by the consumers as stale, In this study the rotis were prepared at the
Raoti Piant, Faisalabad, sarly in the moraing and were packed in polyethylene
bags saan after production, coeling them down to room temperature. The quality
af roti was judged after production at 4,12,20,24 and 32 hour intervals.
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a} Appearance. Tt is evident from the deta that the appearapce of rotl deterio-
rated with the passage of storage time in all the treatments. The appearance was
maintained to a great extent in case of T4 when the roti was preparedaccording fo
the madified formula and procedure. The appearance was good in case of TI,
The hehavionr of T2 and T3 was somewhat similar, The product of modilied
formula and procedure differed significantly as compared to other treatments

(P<0,01),

hYy RBreokability: T1 got minimum mean score whereas T4 gol maximum Incan
scaore, The score decreased with an increase of storape time, There was maore
increase in breakability in T1 whils il was the least in case of T4, The trend of
increased breakability in came of T2 and T3 was similar, The results of the
analysis of variance showed that ‘T4 differcd significantly as compared to others

(F<0.01).

¢! Spongiress: The mean scare for sponginess of roli ranged between 4.2 to
2.2 3.7, te 90, 3.5te 89 3110 R.4and 2910 B4 during storape of 412,
20,24 and 32 hours, respectively, depending on the tremrments employed. Ti
2ot minimum score whereas T4 got maximum score, There was a decrease in
sponginess a5 the storape time increassd, This deerease in sponginess was
minimum in case of T4, When the data were analysed statistically, T4 differed
significantly as compared to others (F<(.01),

dy  Foldingability: The foldingability deereased as the storage time incréased in
case of all treatments: Tl got minimum score whereas T4 got the maximum
seore.  The foldingability was poor in case of TI, the best in case of T4, while
T2and T3 were intermediste inthisrespect, Tadiffered significantly ag compared
ta all other treatmenta.

e) Softmers: The softness of roti was judged best at 4 hours storage in case of
all treatments. However, the softness decreased repidly in came of T2 and T3.
The product of T4 maintained the original softness upto 24 hours, TI resulted
in minimom score while T4 got the maximum.

f)y Taste and flavour: Tt was observed from the data that the taste and flavour
were adversely affected in case of T! at 4 hours storage. The decrease in taste
and flavour was not observed further in this treatment during storage. The
products of T2, T3 end T4 pot maximum score and there was a smell decrease in
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score for taste and flavour during storage with these tréatments, however, T4 got
maximum scare. The differences of T2, T3 and T4 were non-significant.

It is clear from the date that the appearance, breakability, sponginess,
foldingability and taste and flavour of rotis prepared by new formulation and
procedure {T4) weare superior to contral (T1). Tt was thus copcluded that the
rot; prepared with the addition of sodism bicarbonate, common salt, mould
inhibitors and by sdopting double dough maximum method, second proofing
after sheeting and then baking, gave a superior product with long shell life.
These findings wera aimost similtar to these of Stasewska and Janika (1578) and

Chen (1972).
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