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ABSTRACT

The concentration of essential metals such as potassium (K), Iron (Fe),
Calcium (Ca), Copper (Cu), Magnesium (Mg), Cobalt (Co), Zinc (Zn) &
Manganese (Mn) and toxic metals such as Lead (Pb), Cadmium (Cd), Chro-
mium (Cr) & Nickel (Ni) were evaluated in Bakery Foods consumed in
Chittagong, Bangladesh. In the sampling step fourty samples of eleven
types of Bakery food item were collected and analyzed after dry ashing by
using Atomic Absorption Spectrometer (AAS). The essential metal evalu-
ation in the investigated samples indicated the following range of con-
centration: K: 2.18-162.62 mgkg?, Fe: 1.01-33.47 mg kg, Ca: 4.86-138.06
mg kg?, Cu: 0.05-5.14 mgkg?, Mg: 35.55-593.26 mgkg?, Co: BDL, Zn: 1.02-
14.80 mg kg, Mn: 1.34-9.62 mg kg™. The essential metalsconcentrationis
in the range of human necessities. Pb, Cd, Cr and Ni were not detected at
the ppm level in 67.5%, 87.5%, 100% and 72.5 % of analyzed bakery food
sampl e respectively whilein few food samples the concentrations of toxic
metalswere found: Pb: 0.06-1.21 mg kg?, Cd: 0.08-0.47 mg kg, Ni: 0.49-
2.94 mg kg*. All analyzed bakery products are safe to human health con-
sidering the recommended daily allowance (RDA) and maximum permis-
sible limits (MPL) value of Pb, Cd, Cr and Ni. The information obtained
from the present investigation is expected to be useful to the general
people of thisregion in selecting bakery foods as their diets.
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INTRODUCTION

Anéementisessentia for lifeif itsremoval from
thediet or other route of exposureto an organism “re-
sultsin acons stent and reproduci bleimpairment of a
physiologica function.” Human requirement for essen-
tial minerasvary from afew microgramsper day upto
about 1g/day. Bioavailabilitiesof minerd nutrientsvary
from lessthan 1% for some forms of iron to greater

than 90% for sodium and potassiumt¥. The study of
meta composition of foodsisof great significancebe-
cause some of these meta sareessentid or toxic. Met-
alssuchasFe, Cu, Mg, Mn, Co, Zn areessential for
human body but chronic metabolic disturbances may
occur dueto thedeficiency or excessof these metal§2.
Human dietary deficiencies had been reported for Ca,
Co (asvitaminB,,), Cr, |, Fe, Seand Zn. Deficien-
ciesof theseminerasresult from acombination of poor
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bioavailability and low intakes. Accordingtothe U.S.
Agency for Toxic Substances and Disease Registry,
thereare morethan 20 heavy metals, they tend to ac-
cumulateinthefood chain andin the body and can be
soredin soft (e.g., kidney) and hardtissues(e.g., bone).
Being metd's, they often exist in apositively-charged
form and can bind on to negatively-charged organic
moleculesto form complexes. Non essentia elements
such asPb, Cd, Cr, Ni are considered to betoxic and
thar presencein the body can cause profound biochemi-
cal and neurological changesin the body®. Modern
andyticd techniquesand ultrasengtiveinstrumentsana
lyzing meta contentseven at ppb levelshaverecently
resolved several health disorders associated with in-
take of toxic metal's. Recent devel opmentsintoxicities
and other disordersresulting from ingestion of toxic
metal shavecompelled food regul atorsaround theworld
torevisethesafelimitsof thesetoxicantsto ensurecon-
sumer hedlth.

Heavy-meta food intoxicationsaregenerdly asso-
ciated with one of three patternsof occurrence, envi-
ronmentd pollution, accidentd inclusion during process-
ing and contamination during processing or storage of
food. Inlranianflat bread anays's, the highest concen-
tration of Pb, Cd and Ni were found 0.52 mg kg?,
0.65 mgkg!and 2.67 mg kg™ respectivel y®. In Paki-
stan the concentration of Cd, Ni and Pb were observed
in chocolates and candy samples was ranged as of
0.099 - 0.353, 145 - 4.33 and 1.11 - 2.48 pg/g re-
gpectively whichindi cated that cocoa-based chocol ates
have higher contents of toxic metal sthan milk- based
chocolatesand candies®. In Southern Nigeriathemean
concentrationsof Zn, Fe, Cr, Mn, Ca, Mg, Ni, Pb, Cu.
Coand Cdinvariousbiscuit classeswere determined
and it wasfound that the meta content washbel ow per-
missiblelimitsexcept for nickd andleadin sometypes”.
Thelevel of heavy metalsin foodstuffs has been re-
ported around theworld; from Sweden, USA, Egypt,
China, Nigeria, Italy, and Turkey!®. Preliminary sudies
indifferent parts of Bangladesh indicatethat thefood
chainisexposed to contamination by heavy metdsand
traced ements. A number of anima meets, organ mests,
meet productsand egg were anayzed which were col-
lected randomly from s different market of Chittagong
city area, are the good sources of macro and micro
nutrientsand most of the studied foodstuffs contain the
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toxicdementswithin consumablelimitsbut someof the
food itemsbear noti ceable amount of toxic metal §4.
Another andysisof heavy meta concentrationsinveg-
etablesin Jessoreshowsthat al of the vegetablescom-
monly consumed in diets contain dangeroudy high con-
centrations of heavy metal§¥. Theneed to take action
to prevent and control contamination of thefood chain
by heavy metal sand trace elementsin Bangladeshis
thereforebecomingincreasingly obvious.

Itisalso noticeablethat

Peopleof all agesareaffectionate of different bak-
ery products, because of their taste, color and easy to
digest nature. Bakery products are becoming promi-
nent day by day. Nowadaysindividualshavevirtually
no timeto invest much on making breakfast it isthe
bread and bun or biscuitswhich had occurred instead
of other sortsof stuff. Therearenumerousvarieties of
bakery productslike bread, cakes, biscuits, pastries,
pizzasandthey dl are popular worldwide. Themgjor
route of entry of most metalsinto thebody isthrough
the diet. Bakery products are consumed largely at
Breakfast and/or Tiffin by the general people of
Bangladesh sinceit suppliescarbohydrates, proteinsand
certaininorganic micro nutrientsthat arevital for nor-
mal growth of human. Bakery foods contain several
essential and trace elements even sometoxic metals
aso. However, their relative compositionisnot clearly
known asit should be and we have not enough infor-
mation about thetoxic metal contentsin bakery foods
which we are consuming everyday. The objective of
thiswork isto estimate thelevel sof toxic metalssuch
asPb, Cd, Cr and Ni aswell as essential metalssuch
asK, Fe, Ca, Cu, Mg, Co, Znand Mninthesefoods
consumed in Chittagong & to provide suggestionsfor
actionsto reduce contamination.

MATERIALSAND METHODS

Samplepreparation

Inthisstudy Forty samplesof Eleventypesof Bak-
ery food products namely 1) Bread 2) Bakar Khani
[Dry flat bread] 3) Chocolate Cake, 4) Round Cake,
5) Custard Cake, 6) HorlicksBiscuit 7) BelaBiscuit 8)
Milk MarieBiscuit 9) Chanachur [ Bombay mix/Hot mix/
Chivdo] 10) Toast Biscuit 11) Butter Toast Biscuit of
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avalabledifferent brandswerecollected randomly from
different fast food shopsof Chittagong city area. A totd
of 2-7 different brandswere collected within each ma-
jor group or type. The choiceof thesampleswascare-
fully madeto reflect the various brands consumed by
different income classesand influenced avail ability as
of thetimeof the study.

Sampling

Thesamplewasdried a 105°c for three (3) hours.
Dried sampleswere powdered aswel |l ashomogenized
using aporcelain crucible and stored in pre-cleaned
polyethylene bottlesuntil andysis.

Digestion procedure

Dry ashing: 5gof dried, homogenized samplewere
placedinto ahighform porcdan crucbleand few drops
of con. HNO,wereaddedtothesolid asan ashingad.
Dry ashing processwas carried out inamufflefurnace
by stepwiseincrease of the temperature up to 550°c
and thenleft to ash for about elght hoursuntil awhiteor
gray ash residue was obtained®?, The residue was

dissolvedin 5mL of HNO, (25%, v/v) and, when nec-
essary, themixturewas heated dowly to dissolved the
residue. Thedissolved portion wasfiltered through a
Whaman No. 40filter paper and thesolution wastrans-
ferred to 50 mL volumetric flask and made upto vol-
ume. A blank control was carried out inthe sameway
usingthesolvent aone.

Analytical techniques

The sampleswere anayzed by an atomic absorp-
tion spectrophotometer (Type: iCE 3300AA system,
Thermo Scientific, designedin UK) usingan air acety-
leneflame. Theanaysiswascarried out using respec-
tivehollow cathodelamps under standard i nstrumen-
tal conditions(TABLE 1). All the spectroscopic mea-
surements of the standard metal solutionsaswell as
the sampl e solutionswere done at their respective
wavelength of maximum absorptions, . Thedetec-
tion limit of the element for the instrument and the
spikerecovery rates of the elements analyzed under
the experimental conditionswere also determined
(TABLE1).

TABLE 1: Sandard conditionsused in determination of different elements, their detection limits, and spikerecovery using

atomic absor ption spectr ometer

Wave Lamp Sid Fuel Burner Number Detection Spike
Elements Length Current width Flow Height of Limits Recovery

(nm) (mA) (nm) (L min™) (mm) resamples (ppm) (%)
K 766.5 8 0.5 1.2 7 3 0.0009 90-97
Ca 422.7 6 0.5 14 11 3 0.0037 92-98
Mg 285.2 12 0.5 11 7 3 0.0022 92-101
Fe 248.3 15 0.2 1.0 7 3 0.0043 92-97
Cu 324.8 5 0.5 11 7 3 0.0045 91-98
Mn 279.5 12 0.2 1.0 7 3 0.0016 92-99
Zn 213.9 10 0.2 1.2 7 3 0.0033 94-98
Pb 217.0 10 0.5 1.1 7 3 0.013 93-100
Ni 232.0 15 0.2 0.9 7 3 0.008 95-103
Cd 228.8 8 0.5 1.2 7 3 0.0028 95-102
Cr 357.9 12 0.5 1.0 8 3 0.0054 92-97
Co 240.7 15 0.2 1.7 7 3 0.01 93-102

Detection limit- the analyte concentration (or mass) that is equivalent to three times the standard deviation of twenty replicates

of a blank sample.

Reagentsand solutions

Thechemicasusedfor theandysswereof theAR
grade and redistilled water (RD H,O) was used in
preparationand dilution of all thesolution. HNO,were
procured from E. Merk, Germany. 1000 ppm spectral

solutionsof K, Ca, Fe, Cu, Mg, Mn, Co, Zn, Pb, Cd,
Cr and Ni for AASwereobtained from BDH, England,
for cdibration purpose. All working solutionswere pre-
pared by de-ionized water. The respective metal con-
centrations were determined from each of the corre-
sponding calibration curves.
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Bakarkhani and Cake samples contain 29%, 18% and
16 % moisture respectively while other bakery items
containlessthan 5%. Consequently metal content were
found higher inmost of theandyzed bakery itemsrather
than Bread, Bakarkhani and Cake. The magnesium
(Mg) levesinthesamplesvaried from 35.55 mgkgtin
round cake (C,) to 593.26 mg kg*in chanachur (H,)

RESULT AND DISCUSSION

Theamount of essentia and toxic metalsin bakery
foodsisshowninTABLE 2 & 3. Aswheat flour isthe
commoningredient for al typesof bakery foodswhich
formsthe foundation of most of the bakery foodsand
givesthe structureto the product, two different brands

white flour were analyzed for comparison. Bread, (TABLE?2).
TABLE 2: Amounts(mgkg?) of K, Mg, Ca, Fe, Znin bakery food productsof Chittagong city area
Sample No.of  Sample Metal Content (mgkg™) £ SD
Type Sample (n) Code No. K Mg Ca Fe Zn

A 12.91+0.013 198.59+0.794 63.21+0.885 3.78+£0.030 3.23+£0.010
A, 16.72+0.084 96.67+0.193  73.41+0.294 1.01+0.036 1.02+£0.010

Bread 5 As 13.41+0.040 85.55+0.171 20.50+0.123  4.81+0.038  4.28+0.004
A, 23.08+0.069 169.41+0.339 22.19+0.266 4.04+0.012 5.14+0.026
As 23.4310.047 120.97+0.242 101.58+0.711 3.75+0.030 3.46+0.007
B 8.13+0.008  85.77+0.257 23.69+0.118 2.00+£0.034 1.73+0.014

Bakarkhani 4 B, 2.18+0.004  98.56+0.296  4.86+0.058  1.95+0.016 1.43+0.010
Bs 7.18+0.007 130.33£0.521 39.02+0.117 2.96+0.041 1.73+0.012
Bs 55+0.010  108.95+0.167 19.95+0.045 2.20+0.022 1.25+0.015

Chocolate Cake 5 C. 114.51+0.573 124.02+0.248 42.19+0.295 12.94+0.078 6.26+0.006
C 85.5+0.140 118.55+0.142 38.50+0.206 13.55+0.052 3.68+0.005
Cs 75.5+0.056  55.80+0.242 31.60+0.198 12.50+0.035 4.58+0.009

Round Cake 4 Cq 69.83+0.178 35.55+0.181 34.38+1.044 10.48+0.074 5.00+0.089
Cs 81.1+0.811  76.15+0.076 41.81+0.418 11.02+0.110 5.99+0.018
Cs 65.5+0.461  65.85+0.343 35.55+0.439 9.75+0.090 4.50+0.021
C; 88.9+0.234  90.35+0.159 130.50+0.355 10.60+0.044 5.24+0.018

Custard Cake 2
Cs 76.85+0.275 68.55+0.143 39.95+0.285 8.95+0.036 6.93+0.011
D 84.46+0.422 93.66+0.281 29.71+0.238 6.88+0.083  4.42+0.013

Horlicks Biscuit 3 D, 85.73+0.171 56.76+0.114 30.69+0.368 11.45+0.172 4.21+0.013
D3 61.34+0.061 105.16+0.210 34.144+0.102 7.18+0.022 2.17+0.017
=1 162.62+0.488 165.59+0.662 41.70+0.167 8.95+0.081 5.37+0.011
F, 40.3+0.040 124.89+0.624 28.38+0.199  9.36+0.028  2.18+0.009
Fs 59.73+0.299  97.70+0.098  38.50+0.500 29.71+0.149 14.80+0.044

Bela Biscuit 7 Fs 32.554+0.158 78.85+0.106 26.55+0.168 10.50+0.027 2.58+0.009
Fs 36.45+0.234 85.1440.089 23.54+0.232 12.85+0.016 1.98+0.011
Fe 38.55+0.166  76.35+0.082 19.58+0.155 13.55+£0.009 4.50+0.014
F 37.55+0.198 86.85+0.205 25.50+0.225 18.50+0.015 1.65+0.008

Milk Marie Biscuit 5 G 130.74+0.261 96.09+0.192 138.06+2.215 33.47+0.067 6.19+0.019
G 71.97+0.432 123.91+0.372 46.59+0.419 18.54+0.111 4.52+0.018
H; 100.49+0.502 579.37+1.159 33.31+0.133 23.72+0.095 13.11+0.026
H, 89.07+0.267 593.26+1.187 97.27+1.167 17.61+0.035 10.52+0.042
Hs 87.99+0.616 528.71+1.586 34.30+0.103 16.09+0.080 9.40+0.019

Chanachur 7 H, 94.524+0.325 570.15+0.789 28.52+0.023 14.53+0.011 8.43+0.012
Hs 89.854+0.452 540.65+0.856 31.52+0.024 24.58+0.008 9.12+0.009
Hs 78.95+0.455 520.55+0.848 45.55+0.015 17.58+0.032 10.25+0.014
H; 92.25+0.345 496.50+£1.009 33.56+0.008 23.50+0.045 8.25+0.021
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Sample No. of Sample Metal Content (mgkg™) + SD
Type Sample (n) Code No. K Mg Ca Fe Zn

- Iy 114.47+0.687 138.83+0.278  7.15+0.057  19.05+0.171 8.87+0.018

Toast Biscuit 2
P} 90.55+0.465  122.85+0.151  9.46+0.033  21.50+0.078 6.58+0.016
I3 46.52+0.140  101.12+0.101 18.42+0.184 10.92+0.055 2.73+0.025

Butter Toast 2
l4 48.43+0.009  96.58+0.089  14.12+0.115  9.55+0.046  2.55+0.020
Whest flour 5 E; 106.17+1.805 203.78+0.815 25.79+0.103 20.39+0.061 8.95+0.036
E, 133.8+1.204  91.66+0.367  42.05+0.336 14.44+0.072 7.58+0.008

SD indicatesstandar d deviation of threer eplicate measur ements

The concentration of Mgin most of the samples
wasfound higher than the other essentid metals. Mag-
nesiumisacritical co-factor in morethan 300 enzy-
matic reactionsin the human body™. M agnes um defi-
ciency can affect virtually every organ system of the
body. With regard to skeletal muscle, one may experi-
encetwitches, cramps, muscletension, muscle sore-
ness, including back aches, neck pain, tension head-
achesandjaw joint (or TMJ) dysfunction*. Thelow-
est and highest content of iron (Fe) werefound 1.01
mg kg™ for bread (A,) and 33.47 mgkg™* inmilk marie
biscuit (G,) respectively. Inhumans, ironisan essentia
component of proteinsinvolved in oxygentransport. It
isalso essential for theregulation of cell growth and
differentiation. A deficiency of ironlimitsoxygen ddliv-
erytocdls, resultinginfatigue, poor work performance,
and decreased immunity. On the other hand, excess
amountsof ironcanresultintoxicity and even desthi*34,
Theconcentration of potassum (K) inthedifferent bak-
ery foodsrangesfrom 2.18-162.62 mgkg™. Thehigh-
est level of K was observed in belabiscuit (F,) and
lowest level wasfound in Bakarkhani (B,). Newer evi-
dence suggeststhat dietary potassium may play arole
indecreasing blood pressure. Potassumisinvolvedin
nerve function, muscle control and blood pressure. A
diet low in potassum and highin sodium may beafac-
tor inhigh blood pressure. Increasing potassuminthe
diet may protect against hypertension in peoplewho
aresengtiveto highlevelsof sodium®.,

The concentration of calcium (Ca) wasfoundto be
4.86-138.06 mg kg'*. The mean concentration of Ca
was above 21 mgkg? for al typesof bakery food ex-
cept toast and butter toast biscuits. Caisessential for
boneformation in children. Ca?* ionsarecentra toa
complex intracellular messenger system that ismediat-
ing awide range of biological processes: muscle con-
traction, secretion, glycolysisand glyconeogenesis, ion
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transport, cell division and growth¢, Bone mineral
sarvesastheultimatereservoir for thecalcium circul at-
ingintheextracd lular fluid (ECF)7.

Therecommended daily dlowance (RDA) of Mg,
Fe, K, Ca, Co, Cu and Zn are shown in TABLE 4.
Zinc (Zn) concentration of wasfound 1.02 mgkgtin
bread (A,) to 14.80 mg kg™ in belabiscuits (F,).

Themean concentration of Znwasfound maximum
inchanachur. Zinc enhancesthestereo selectivity of the
polymerization of nucleotidesunder reection conditions
designed to ssmulate the environment for prebioticre-
actiond®l, Zinc functions as acomponent of various
enzymesinthemaintenanceof thestructurd integrity of
proteinsand in theregulation of geneexpresson. The
highest value of Copper (Cu) wasfound 5.14 mg kg
inhorlicksbiscuits (D,) andlowest valuewasfound
0.05mgkg*inbread (A,) (TABLE 3).

Although Cuisessentia element intrace amount
but can betoxicwhenit exceedsthe maximum permis-
siblelimit. Cu servesasan antioxidant and helpsthe
body to remove free radicals, prevent cell structure
damage and responsiblefor hyperactivity inautistic chil-
dren. Many copper metalloenzymes have been identi-
fied in humang*4. Cobalt (Co) were not detected at
theppmlevel indl typesof bakery food sample. The
manganese (Mn) levelsinthesamplevaried from 1.34
mg kg™ inbaker khani (B,) t09.62 mgkg*in chanachur
(H)). Mnplaysacritical rolein oxygen evolution cata-
lyzed by the protei ns of the photosynthetic reaction cen-
ter. Pyruvate carboxylasein mammalsarea so manga-
neseprotein®®, Mnisinvolvedintheformation of bone
andinaminoacid, lipid, and carbohydrate metabolism.
The Adeguate Intake (Al) of Mn for adult men and
women is 2.3 and 1.8 mg/day respectively*4,
Chanachur consists peanuts, chickpeaflour, flattened
rice, palmoil, corn, chickpeasetc. asingredients. The
concentration of Mg, Zn, Mnand Ni weremaximumin
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TABLE 3: Amounts(mgkg?) of Cu, Mn, Co, Ni, Pb, Cd and Cr in bakery food productsof Chittagong city area

No. of Sample Metal Content (mgkg™) = SD

SampleTyPe  sample (n) CodeNo. Mn  Co  Ni Pb, cd  cr

A, 053:0.009 2.99:0.024 ***  #*+ wo ek ok

A,  005:0.002 217£0.011 ***  #*x xok wk ok

Bread 5 A;  010:0.001 1.96£0.008 ***  **x xok wwk ok

A, 033:0.006 2.96£0.018 ***  #xx *ok *rk o wr

As  017:0.004 2.14£0.045 ***  #xx *ok *rk o wr

B.  0.37:0.013 209:0.002 *** 056£0.03  *** ek aks

koKt . B,  0.30:0.018 1.34:0.008 ***  *** *ok *rk o wr

By  0.33:0.001 241+0.017 *** 049:0.02  *** wkk ks

B,  0.28:0.009 198:0.013 ***  #xx *ok *rk o wr

Chocolete Cake , C.  115:0.053 2510020 *** 004:0.03  ***  028£0.03 ***

C,  096:0.038 2.35:0.032 ***  x% *ok *rk o wr

C,  196:0.002 165:0.015 *** =% ok T

C, 2240009 2.03:0.039 ***  *%= xok wwk ok

Round Cake 4 Co  2.64:0.008 1.89:0.027 ***  *x *ax hk wn

Co  178:0.004 175:0.018 *** %= xok wwk ok

C,  178:0.007 2.15:0.009 *** =% wo ek ok

Custard Cake 2 Co  152:0.010 1.96:0.022 *** %= *ok wwk ok

D 5140021 2.76:0.028 *** 161:0.05  *** ek ok

Horlicks Biscuit 3 D,  3.29:0.030 2.60:0.031 ***  **%  006£0.003  ***  **x

Dy 3.06:0.058 2.22:0.038 ***  ®%x  027:0.011  ***  #xx

F, 113£0.015 202£0.059 ***  **x wo ek ok

F,  045:0.009 3.27£0.023 ***  #xx xok wk ok

Fs  074:0.012 3.78£0.023 ***  #x* *ok ek w

Bela Biscuit 7 F,  050:0.007 198:0.027 ***  *x* *ok ek w

Fs  055:0.006 2.85:0.008 ***  *x* *ok *rk o wr

Fo  050:0.004 165£0.017 ***  #x* *ok owk e

F,  035:0.009 215:0.018 ***  **x (0080005  *** %

. - G, 25550043 6.90:0.007 ***  ***  121+0.059 0.47+0.03 ***
Milk Marie Biscuit 2

G,  102:0.005 2980027 ***  *x* *ok owk e

Hi  0.98£0.010 9.62:0.010 *** 1.94:0.10 1.10:0.022 0.10£0.02 ***

H, 1740030 7.92+0.063 *** 2.94+0.10  *** wkk ke

Hy  1.04£0.007 7.72:0.039 *** 126:0.08 0.16:0.004 0.13+004 ***

Chanachur 7 He  0.89:0.010 6.55:0.026 *** 0.08+0.04 0.13:0.003  ***  *%x

He  0.96:0.008 8.25:0.042 *** 112:0.07 0.10:0.010  *** %«

He  0.98:0.008 7.61:0.045 *** 0.96:0.04 0.09:0.006 0.08+0.01 ***

H, 1010007 6.53:0.027 *** 1.08:0.08  *** wk ok

- I, 216:0.006 354:0.002 ***  **%  049t0.017  ***  **x
Toast Biscuit 2

I,  1.95:0.010 3.15£0.005 ***  **%  0A4QL0.011  ***  **x

I, 0.57£0.020 2.86£0.003 ***  ***  046:0.028  ***  *%
Butter Toast 2

I, 075:0.011 245:0.006 ***  **%  030£002]  *** %%

E: 37130033 546£0.016 ***  *** wo ek

Wheat flour 2 E,  4.99:0.070 6.77+0.007 ***  **+ *ok *rk ke

*** indicatesbelow detection limit
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TABLE 4: Recommended daily allowance (RDA) value of themetals(mg/ day) for an adult per son(4*4,

Mg Fe K

Ca Co Cu Zn

RDA (mg/day) 310-400 8-18 4700

1000-1300 1-1.5 1532 12-15

Chanachur and mean concentration of other metalsaso
found satisfactory comparetoflour whichindicatesitis
avery good source of minerals.

Ni, Pb and Cd were not detected at the ppm level
in72.5%, 67.5% and 87.5% of analyzed bakery food
samplerespectively. Maximum value of Ni was2.94
mg kg'in chanachur (H2) whileminimumwas0.49 mg
kglinbakar khani (B3). Both Pb (1.21 mg kg?) and
Cd (0.47 mg kg*) wasfound maximumin milk marie
biscuit (G1) whileminimum Pbwasfound 0.06 mgkg*
in horlickshbiscuits (D2) and minimum Cd wasfound
0.08 mg kgin chanachur (H6). The permisblelimit of
Ni is4 ug g'taccording to Food and Nutrition Board:
Institute of Medicine, 201018, The concentration of
Pbif exceeding themaximum permissiblelimits (0.2 ug
g?l) in human, affect nervous system, bones, liver,
pancreases, teeth and gum & causesblood diseases™.
When the concentration of (Cd) indiet ishigher than
RDA and maximum permissiblelimits(MPL) vaue, it
accumul atesespecialy inthekidney and theliver that
can cause serioushiological and neurological changes
in human body even at ultratracelevel™. The permis-
siblelimit of Cdis0.3 ug g infood samples as per
World Hedlth Organization and Federa DrugAdminis-
tration. All anayzed bakery productsare safeto human
health consideringthe RDA and MPL vaueof Ni, Pb
and Cd. Though Chromium (I11) playsanimportant role
inthebody function (metabolic functions, cofactor of
insulinetc.) intraceamount but it turnsto betoxicwhen
it exceedsthetolerancelimit. However, chromium (V1),
whichisaby-product of manufacturing stainlesssted,
pigments, chromate chemicals, and numerous other
products, isstrongly oxidizing, produceslocd irritation
or corrosion, and isrecognized asacarcinogen when
inhaled™. Cr werenot detected at theppm level which
indicatesall food samplewere aso freefrom Cr con-
tamination.

CONCLUSION

Thepresent study providesinformation about min-
era nutrientsaswell asuseful guidefor bakery foods
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choicetakinginto cons deration the heavy metal toxic-
ity effects. All bakery items are good source of macro
and micronutrients. M ost of the studied food samples
arefreefrom toxic metal contaminationand littlefood
Suff containsthetoxic dementswithin consumablelimit.
Moreover, concerned authority should take necessary
stepsfor reducing thetoxic metal contamination into
thefood chain. Thisstudy aso provided baselinedata
on toxic metal concentrationsfor baker foodsinthis
region of Bangladesh.
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