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Introduction

Many of the world's population suffer from
the cffects of vitamin A dictary deficicncy.
It is a major nutritional problem in
Bangladesh. The Blindness Prevention
Programme, in operation in Bangladcsh
sincc 1973, has cstimated that at lcast
17,000 children aged 0-6 ycars go blind
every year from Xeropthalmial. The 1975-
76 mutrition survey of Bangladcesh showed
that 82% of households had vitamin A
intake lcss than 50% of Recommended
Dictary Allowance2. The vitamin A in
Bangladeshi dict mostly comes from
vegetables as carctenoids which loss to
some cxtent duc to storage and cooking
practices3.

Fortification of foods with vitamins,
mincrals, amino acids has been practised
cxtensively in different parts of the world
for a long time. Bauemfcind and Cort# and
Borenstein’ have reviewed the addition of
synthetic vitamin A to many foods such as
salad oils, margarinc, groundnut butter,
liquid skin milk, nonfat dry milk, ice
crcam, butter cheese, white flour, bread,
cakes, cookics, whitc rice, potato chips,
fruit juice beverages and powders,
cofcctionarics, tca dust and refined
crystallinc sugar.

The purposc of this study was to fortify
wheat flour with prec-mix vitamin A and (o
obscrve the retention of added vitamin A in
diffcrent stages of preparation, heating and
storage of chappatics.
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Materials and Methods

Fortification of wheat flour: Prc-mix
wheat with vitamin A was collected from
HKI, Dhaka. Exactly 37.5 g pre-mix whcat
was added to 15 kg wheat, mixed in a
mcchanical mixture machine and then
grinded in a chakki mill. Similarly another
portion of prc-mix wheat was added (o
wheat, mixed in a mcchanical mixturc
machine and grinded in a coffee grinder.
The temperature of the flour coming from
chakki mill and in the coffee grinder were
35-550C and 32-439C, respectively. These
samples arc termed as fortificd wheat flour
grindcd in chakki mill and coffce grinder,
respectively.

Chappati preparation: Fiftcen chappatics
were made from 750g of fortificd wheat
flour according to thc usual mcthod of
chappati preparation in our country. The
weight of chappati varied from 80 to 85¢g
before baking and 70 to 75g after baking.
The diamcter of chappati varied from 18 to
19.5 cm. The fry pan is madc of iron sheet.
The temperture of chappati just after baking
was 90 to 100°C. This chappati is termed as
wet chappati. The time of cach chappati
baking was 1.1 to 1.2 minutes. Eight
chappatics were grinded in a waring
blender, dried in a air circulating oven for
onc hour at 48 to 49°C, and uscd for the
analysis of moisturc and vitamin A
contents. This sample is termed as dricd
chappati. Some chappatics were placed in
ploythcnc bags and kept at room
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tcmperature (22-35"C) for 7 days in dark.
The samples were then analysed for
moisture and vitamin A contents.

Methods: Moisturc content of different
samplcs was dctermined by drying the
samplcs in an oven at 105°C until constant
wcight vwas found. For the determination of
vitamin A, each samplc was saponificd,
cxtracted and finally injected into HPLC
according to thc method of Landcrs and
Olson®. All steps were performed under
reduced light. About 10g samplc was
rcfluxed in 60 ml of 100% cthanol
containing 12 ml of a 47% aqucous
potassium hydroxidc solution for 30
minutes at 80°C. After cooling, the reflux
mixturc was cxtractcd with 75 ml hexane 3
times. The hexanc cxtracts were combined
and made a final volume of 250 ml. Vitamin
A content of samples was mcasured by
injecting 10 pl of hexanc cextract into the
HPLC system. The (ollowing conditions
werc used: A 250 X 4.6 mm Lichrospher Si
1000 10 column with a mobile phasc of
hexane/ cthylacetate/ dioxane (86:12:2) was
used to scparate the 13- Cis isomer [rom all-
trans rctinol. The cluting pcaks wecre
detected at 325 nm in a variable wavelength
dcicctor. The flow rate used was 1.0
ml/minutc. Standard of all-trans retinol was
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used to calibrate the sysiem. Pcak arcas
were integrated and corrclated with
concentration of standard.

Results

Moisture and vitamin A contents of (resh
samples at diffcrent stages arc shown in
Table-1. The fortificd wheat flour grinded
in colfce grinder contained 12% moisture
whereas those grinded in chakki mill
contained 11% moisture. After drying at 48
to 49°C for onc hour there was still 10%
moisture in chappali. The pre-mix samplc
contained 4506 1U vitamin A/g. When
moisture was corrccted this value became
5004 1U. The fortificd wheat flour grinded
in chakki mill contained less vitamin A than
that of grinded in coffce grinder. After
moisturc corrcction it was found that the
dricd chappati lost some of its vitamin
content as comparcd (o wet chappati (11.31
IU" VS, 11.57 IU vitamin A pcr g samplc).

After 7 days stograge, the moisturc and
vilamin A contents of fortificd wheat flour
grinded in chakki mill were found 12g/100g
and 10.65 1U/g sample, rcspectively (Table
II). The vitamin A valucs were found
12.02, 11.13 and 11.23 IU/g moisturc
corrected sample for fortificd wheat flour
grinded in chakki mill, wet chappati and
dricd chappati, respectively.

Table 1. Moisture and Vitamin A Contents of Fresh Samples

Parametcrs Prc- mix! Fortified wheat | Fortified wheat | Chappati Chappati
flour grinded in | flour grinded in (wet) (dricd in
coffce grinder chakki mill ovcn)2

Moisture, g/100g 10.0£0.011(3)3 12.0£0.013(3) 11.0£0.0133)  30.0£012(3) 10.0+0.011(3)

Vitamin A, 1U/g

Normal 45061299(6)  12.64£90.56 (4) 11.7910.39(4)  8.15+0.04(4) 10.15+£0.45 (4)
Moisturc 5004£ 332(6) 1429+ 0.66 (4) 13.29+ 0.44(4) 11.5710.06(4) 11.3140.49(4)
Corrected

"The vitamin product mixed with a carricr to be added 10 food, particularly in dry form, is reffered as a
rc-mix.
Dricd at 48 10 499C for 1 hour.

Mcan £ S.D. In parcnthesis number of obscrvations.
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Table 2. Moisture and Vitamin A Contents of Samples after 7 Days Storage

Fortificd wheat flour
grinded in chakki mill

Parameclcrs

Chappati
(wct)

Chappati
(dricd in oven)!

Moisture, g/100g  12.01£0.012 (3) 2

Vitamin A, 1U/g
Normal 10.65+£0.04 (4)
Moisture  10.02 £0.50 (4)
correcled

30.0+£0.011 (3)

7.95+£0.49 (2)
11.13+£0.47 (2)

10.0 £ 0.012(3)

10.13£0.17 (2)
11.23+£0.18 (2)

"Dricd at 48 to 49°C for 1 hour.

2Mcan S D. In parenthesis number of obscrvations.

Tablc 3. Retention of Added Vitamin A in Different Stages.

Condition |

Percent retention

Fortificd wheat flour gnnded 1n
chakki mill vs. coffcc grinder
Rciention of vitamin Awhen chappati
preparcd from fortificd wheat [lour
grinded in chakki mill

Fresh chappati (dry vs. wet)

After 7 days, fortificd wheat Qour
grinded in chakki mill

After 7 days,old wet chappati

vs. fresh wet chappati

After 7days, old dry chappati vs.
fresh dry chappati.

Pcrcent retention of added vitamin A in
diffcrent stages is shown in Table III. The
rctention of vitamin A was 93% when
fortificd wheat fiour was grinded in chakki
mill as compared to that grinded in coffee
grinder. There was 87.1% rctention of
vitamin A when chappati was prepared {rom
fortificd wheat flour. when fresh chappati
dricd there was 97.7% vitamin A retention
than that in the wet chappati. After 7 days
the fortificd wheat flour grinded in chakki
mill contained 90.4% of its original added
vitamin A. Similarly, old wect and dry
chappati rctaincd 96.2 and 99.3% of its
original vitamin A present in fresh wet and
dry chappati, rcspectively.
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Discussion

Nutricnt fortification or cnrichment is
altractive as a major wcapon in the war
against malnutrition becausce it provided a
simplc way of incrcasing the nutrient
content of foods. A varicty of foods can be
uscd as carricrs for additional nutrients.
Berg and Levinson’-8 have written
cxiensively on the charcteristics of carricrs
and on problcms in the implementation of
fortification programmecs. Widespread
vitamin A dcficicencics in the population of
dcveloping countrics have resulted in an
cxploration of ways 1o incrcasc the daily
vitamin A intakc. In rccent ycars the
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development of stable dry forms of vitamin
A of a variable range of particle size have
greatly broadened the scope of foods
amenablce to vitamin A fortification and it is
now possiblic to fertify a number of
products such as wheat flour® .The nced for
fortification of cercal griin products with
vitamin A was first suggested to the vitamin
industry by UNICEF pcrsonncl. In
December 1967, fortification of white bread
with vitamin A, water-solublc vitamins, and
iron was instituted in a new-government-
owncd bakery in Bombay 4. In our present
study, we have taken an attempt to fortify
wheat flour with pre-mix vitamin A wheat.
Wec found 7% loss of vitamin A when
fortificd wheat flour was grinded in chakki
mill as compared to that grinded in coffce
grinder. This may bc duc to higher
temperature in chakki mill which destroy
somc of the vitamin A present in fortificd
wheat. Baucmnfcind and Cont? pointed out
that higher tempcerature may destroy vitamin
A. So potential stress should be given
during milling of wholc wheat and also
during drying of chappati. We found 2.3%
further loss of vitamin A when (resh
chappati was dricd in a fry pan. Fortificd
wheat fiour grinded in chakki mill retained
90.4% vilamin A after 7 days storage at
room tcmperature. Bauernfcind and Cort4
reported similar type of findings. Vitamin A
fortificd wheat flour of moisturc 13..5%
and 13.8% has shown a stability of 86%
rctention after 6 months at room
temperature,. In flour of 11% moisture
typical retention was 90%. aficr 6 months at
room temperaturc!®, Furthermore, when
fortificd wheat flour was baked in
chappatics, bread and tortillas, vitamin A
retention values between 87 and 95 present
have been recorded. In our study, we found
87.1% retention during this process.

It scems that the loss of vitamin A in
fortificd wheat flour is minimal during
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diffcrent stages of chappati preparation,
heating and storage of chappati.

Summary

Prc-mix vitamin A whecat was added to

‘whole whecat, grinded, and prepared

chapatics. Moisiturc and vitamin A contents
of samplcs at diffcrent stages werc
determined. Moisture content was obscrved
11, 30, 10g per 100 g samplc in fortificd
wheat flour grinded in chakki mill, wet
chappati, and chappati dricd in oven at 48 to
499C for T hour, respectively. The
corresponding vitamin A valucs wcre
13.29, 11.57, 11.31 1U per g moisturc
corrected sample. It was also obscrved that
7% vitamin A was lost when fortificd wheat
was grinded in chakki mill as compared to
that grinded in coffee grinder. After 7 days
storage of samplcs, the vitamin A valucs
were observed 12.02, 11.13 11.23 U per
£ moisture corrccted fortificd wheat flour,
wct chappalti, and chappati dried in oven,
respectively. During drying of chappali in
ovcen, there was 97.7% retention of vitamin
A. Also old wet and dry chappati rctained
96.2% and 99.3% vitamin A than that of
present in fresh wet and dry chappati,
respectively. Itis concluded that their.are
some losscs of vitamin A during grinding of
fortificd wheat, preparation and drying of
chappati and also during storage of
chappati, but the loss is minimum.
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