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ABSTRACT—  Excessive consumption of dietaiy fats is one of the principal causes of the prevailing problem of 
noncommunicable diseases in Sri Lanka. With the intention of combats against the rising levels of noncommunicable 
diseases, Ministry of Health, Sri Lanka have proposed regulations, for mandatory food labelling and traffic light 
labeling on processed foods. The effectiveness on nutrition profile labelling is greatly determining by the awareness 
and attitudes on dietary fats among consumers, and the levels of total fats present in foods available in Sri Lanka. 
Therefore, a cross sectional study was conducted with 413 shoppers, lives in Colombo district, Sri Lanka. Self - 
administrated questionnaire was used to assess the consumers’postures on dietary fats. Totalfats of seventy four most 
popular food products were also determined, under seven categories as; fast foods, bakery products, spreadable fats, 
biscuits, snacks, Sri Lankan sweetmeats and chocolates. According to the findings, respondents have a good basic 
knowledge of dietary fat-disease relationship. Nevertheless their awareness on different types and terms related with 
dietary fats were low. Even though the majority were food label users, the use of information on food labels such as; 
ingredient list, nutrition information and serving size were substantially poor. Therefore to gain the intended outcome 
of the proposed regulation, consumers need to be educated about dietary fats and use of food labels. According to the 
total fat analysis, 47 food products out of 74 were segmented under red category, suggesting the need of active 
regulations to limit the fat present in processedfoods available in Sri Lanka. As well as totalfat, saturatedfat present 
in food play a significant role in human health and proposed nutrition profile labeling. Hence further studies are 
needed to assess the amount of saturatedfat present in processedfoods available in Sri Lanka.
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1. INTRODUCTION

There is indubitable evidence that high dietary fat intake by Sri Lankans is related with the rising levels of 
noncommunicable diseases, which is a leading cause of deaths in Sri Lanka [1], The Ministry of Health has shown 
that around 600 individuals succumb to noncommunicable diseases each day in Sri Lanka [2].Also the proportion of 
deaths due to circulatory diseases (such as heart disease and stroke) has increased from 3 percent to 40 percent 
during past half century in Sri Lanka. As well, mortality rates from noncommunicable diseases are currently 20 to 50 
percent higher in Sri Lanka than in developed countries [3]. According to the report of World Health Organization's 
non communicable diseases country profiles 2014, noncommunicable diseases are estimated to account for 75% of 
total deaths in Sri Lanka [4],

Therefore as an effort to combats against the prevailing problem of noncommunicable diseases. Ministry of Health, 
Sri Lanka has proposed different strategies for mandatory food labeling and traffic light labelling system for dietary fat, 
especially on processed foods available in Sri Lanka [1]. Nevertheless the intended outcome of these proposed strategies 
are greatly determining by the awareness and attitudes towards dietary fats and nutritional labelling among Sri Lankan 
consumers and the levels o f total fat present in processed foods available in Sri Lanka. As reported by many printed 
versions [5, 6] the hidden fat in processed foods play a major role in this problem of rising levels of noncommunicable 
diseases. Therefore the purpose of this study was to provide estimates of awareness and attitude towards dietary fats and 
nutrition labelling among Sri Lankans and to examine the levels of total fat in selected processed foods in Sri Lanka.
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2. M A T E R IA L S  AND M E T H O D S

2.1 Survey Methodology

2.1.1 Study Design and Survey Instrument

T he study d esign  used in this survey w as analytical cross-sectional. A  self-adm inistrated questionnaire w a s used  to 
investigate  consum ers' k n ow led ge  o f  health risks associated  w ith  high dietary fat intake, fam iliarity w ith  typ es and term s 
related w ith  dietary fats, attitudes tow ards the am ount o f  dietary fat present in foods, and its e ffec t on pu rchasing d ec is io n  
and consu m ers' com preh en sion  on the am ount o f  dietary fat present in food s ava ilab le  in Sri Lankan m arket. T he  
questionnaire w as validated by condu cting  a  p ilo t study prior to the survey.

2.1.2 Study Area

T he survey w as conducted  in C o lom b o D istrict, w h ich  is on e o f  the three-d istricts o f  W estern P rovince  w ith  the  
h igh est population density; 3 4 3 8  persons per square k ilom eter in Sri Lanka [7]. A  large part o f  C o lo m b o  D istrict is 
com prised  w ith  C o lom b o city  w h ich  is the largest, and the com m ercial capital o f  Sri Lanka w h ere there is a 
concentration o f  govern m en t, and private o ffices . A nd a lso  it is characterized by m any eco n o m ic  and so c ia l activ ities  
including: sh op p in g  for food  item s, food  se llin g  ou tlets and various superm arkets. A ccord in g  to the d iscu ss io n  paper o f  
p o licy  op tion s and action s for the prevention and control o f  se lec ted  chronic n on com m u n icab le  d isea ses  in Sri Lanka [8], 
they have revea led  that the m ortality due to non com m u nicab le  d iseases is higher in urban areas com paratively  to rural 
areas. T herefore. C o lom b o D istrict w as sp ec ifica lly  se lec ted  for this study due to the fact, that it is an area w ith  burden 
o f  n on com m u n icab le  d iseases.

2.1.3 Study Population

T he study population w as ind ividuals, aged 18 years and above, w h o w ere found actively  participating in food  
purchasing activ ities in se lec ted  superm arkets (A rpico  .C argils. K eells and L aughs located in m ajor c ities  o f  C o lom b o  
D istrict) . fairs (D elkand a. M aharagam a.Thotalanaga and K aduw ela). eco n o m ic  centers (N arahenpita, M eeg o d a  and 
R athm alana). fast food  outlets, retail sh ops and around street vendors w ithin C o lom b o D istrict. T he study exclu d ed  non ­
c itizen s o f  Sri Lanka, s in ce  they m ay have different practices w ith regards to reading and usin g inform ation on food  
labels and dietary fats.

2.1.4 Data collection and Analysis

T he survey w as conducted  during the period , Septem ber to N ovem b er  in 2 0 1 4 . A  stratified random  sam p lin g  m ethod  
w as used to se lec t a representative sam ple w ith 413  respondent con sistin g  o f  m ale and fem ale  shoppers, a g e  18 and  
above. A  proportional stratified sam p le w as obtained by form ulating stratum fractions according to gender, u s in g  cen su s  
data provided by Departm ent o f  C ensus and S tatistics. Sri Lanka [9]. R andom ly se lec ted  shoppers in the stratum w ere  
inv ited  to take part in the study by com p letin g  the questionnaire. In the case  w here shoppers d eclin ed  to participate, the  
p rocess w as repeated by approaching the next passing  shopper in the stratum. In few  ca ses  verbal a ssistan ce  w as  
provided  on  request. B efore  com p letin g  the questionnaires, the respondents w ere inform ed about the research aim  and the 

confidentia l use o f  all the data gathered.

A ll data gathered from the survey w ere analysed  u sin g  Statistical P ackage for the S oc ia l S c ien ce s  (S P S S ) version
16.0. B oth descrip tive  and inferential statistics w ere created and used to define and explain  the results. T h e freq u en cies o f  
subjects in categorical variables w ere analyzed  using descrip tive statistics, and bar charts w ere used  for graphical 

representation. For inferential statistic representation, P earson 's chi square test (x2) w a s used to determ ine w hether a 
sign ifican t relationship ex is ts  betw een  tw o  categorical variables. T he p -va lu e  o f  0 .0 5  w as taken as sign ifican t. Further, 
for the determ ination o f  strength o f  a ssociation , betw een  variables w here a sign ifican t d ifferen ce  e x is ts , gam m a value  

w as calculated .

2.1.5 Survey Measurements

T he survey m easurem ents on  consum er k n ow led ge  and attitudes toward dietary fat and food  lab ellin g  w ere d ev e lo p ed  
(F igure 1) based  on the d iffu sion  o f  innovation theory by Everett R ogers [1 0 ] and the m anual o f  gu id elin e  for a ssess in g  
nutrition related k n ow led ge, attitudes, and practices o f  F ood and D rug A d m in istra tio n  1 1 ].

Knowledge o f Health Risks Associated with High Dietary Fat Intake

T o assess the basic  k n ow led ge  o f  health risks associated  w ith high dietary fat intake, participants w ere  ask ed  to 
identify  w hether they w ere aw are o f  the relationship betw een  high fat intake and various health co m p lica tio n s, by  
respond ing 'y es ' or ’no '. T o further a sses  the k n ow led ge  o f  dietary fat d iseases relationsh ip  another qu estion  w a s asked  
to identify' the true statem ent regarding the d isea ses related w ith  high consum ption  o f  dietary fat. T h e percentage o f  
respondents w ho k n o w s the correct answ er w as used as the indicator to quantify the k n o w led g e  on  health risks associated
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w ith  h igh  dietary fat intake [1 1 ]. A s  w e ll, in order to  reveal, the m ajor sou rces o f  nutrition inform ation  w h ich  
respondents are h igh ly  exp osed ; n in e  se lec ted  sou rces (fa m ily /ffien d s, fam ily  doctor, sch o o l, radio, te lev is io n , 
new spaper, internet, advertisem ents and posters/ lea flet) w ere g iv en  to participants to m ention  all that apply.

Familiarity with Types o f  Dietary Fats and Terms Related with Dietary Fats

T h e e ffe c tiv e n e ss  o f  nutritional lab e lin g  on  dietary fats dep en d s on  the con su m er fam iliarity , and the  understanding o f  
different ty p es  o f  d ietary fats and term s appear on  the fo o d  label. Three typ es o f  m ajor dietary fats, and four term s 
related w ith  fat sou rces w ere  g iv en  o n  th e  questionnaire to tick  the term s that participant h a v e  e v er  heard b efore. It w a s  
a  m u ltip le  answ er qu estion  and participants w ere  a llo w ed  to tick  all that apply. T he p ercentage o f  resp on ses for each  
term  w a s u sed  as an indicator o f  the fam iliarity o f  the term  [11].

Consumer Attitudes towards Food Labelling and Dietary fa t Present in Processed Food

T h e attitude o f  consu m ers o n  the am ount o f  fat present in a  fo o d  and its e ffe c t  on  their purchase d ec is io n  w ere  
a ssesse d  b y  u s in g  a  3 -p oin t sc a le  a s ‘very con cern ’, ‘som ew h at con cern ’ and ‘not at all co n cern ’ on  th e  am ount o f  fat 
present in fo o d  and the sca le  ‘a lw a y s’, 'o ften ’ and ‘not at a ll' for the im pact on  their purchase d ec is io n  o f  that food . A nd  
a lso  to  m easure th e  attitudes o f  Sri Lankan consu m ers on  fo o d  lab ellin g  another question  w a s asked  u sin g  a  3 -poin t sca le  
as; ‘very co n cern ’, ‘so m ew h a t con cern ’ and ‘not at all con cern ’ for sev en  different s ig n ifica n t factors w h ich  appear on  
fo o d  label su ch  as exp iry  date, m anufacture date, price, w eight, ingredient list, nutrition inform ation , and serv in g  s ize .

Consumer Comprehension on the Amount o f  Dietary Fat Present in Selected Food Items

In order to  determ ine participants’ ab ility  to  m ake com parisons b etw een  fo o d  products relating to total fat content 
[1 1 ], participants w ere  presented four food  item s w h ich  w ere se lec ted  b y  u sin g  criteria; tw o  fried products and tw o  
h igh ly  fat incorporated products w h ich  are com m on ly  availab le  in the m arket and con su m ed  b y  in d iv id u als b e lo n g s to 
all soc ia l c la sse s  in Sri Lanka. T hen participants w ere asked  to rank the g iv en  list o f  fo o d s in ascen d in g  order o f  the  
total fat content th ey  contain . T he fo o d  w ith  h igh est frequency in each  rank w ere se lec ted  to  obtain  the gen era lized  
order o f  fat content o f  g iv en  fo o d s w h ile  the resu lts d isc lo sed  from the total fat determ ination  w ere used  to reco g n ize  
the correct order o f  total fat present in th o se  fo o d s . F inally  the orders o f  food  obtained  from  the analytical resu lts and the  
respondents w ere  com pared to  determ ine the consu m er com preh en sion  on  the am ount o f  d ietary fat present d ifferent 
fo o d s ava ilab le  in loca l market.

/k now ledge  o f Health Risks Associated with High 
Dietary F at Intake
•B a s ic  k n o w led g e  o f  health risks associa ted  w ith  

high  dietary fat intake  
•K n o w led g e  o f  d isea ses  related w ith  high  

consu m ption  o f  dietary fat.
•T y p e  o f  sou rces consu m ers are h igh ly  ex p o sed  to  

gain  nutriion inform ation

Familiarity with Types o f Dietary Fats and
Terms Related with Dietary Fats
•Fam iliarity  w ith  m ajor ty p e  o f  dietary fats su ch  

as;saturated fat.unsaturated fat.trans fat, and 
partially hydrogenated  fat.

•Fam iliarity  w ith  term s related w ith  dietary fats such  
as;fat sp reads,vegetab le  o il, and palm  o il

Consum er Attitudes tow ards Food Labelling and 
Dietary fa t Present in Processed Food
• U s e  o f  fo o d  labels ava ilab le  o n  packaged  fo o d s  
• U s e  o f  facts ava ilab le  o n  fo o d  lab els such  

as;price, m anufacture date, expiary  
date, w eig h t, ingredeint list,nutritional panel, and  
serv in g  siz e

•C o n su m er  attitude o n  the am ount o f  fat present in 
V p r o c e s s e d  fo o d s ava ilab le  in m arket on  and its

p u rz -h a g f  H prig ir\n ---------------------------------

Consum er Comprehension on the Am ount of 
Dietary Fat Present in Selected Food Items
•C on su m er aw aren ess o f  dietary fat ava ilab le  in 

fried fo o d s and fat incoperated fo o d s

Figure 1: Survey m easurem ents o f  the study
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2.2 Total Fat Analysis o f Selected Foods

2.2.1 Selection o f  Food Samples

L ev els  o f  total fat w ere determ ined in 27  food  products(total o f  74  brands), se lec ted  under seven  ca teg o r ies as; fast 
food s(ro lls. vade. burgers, french fries, fried ch icken , and p izza), bakery products(bread. fish  bun, pastries and cake), 
spreadable fats(butter. margarine and fat spreads), b iscu its)sw eet biscuits, cream biscuits, w afers and cream  crackers), 
snack food s(m an ioc  ch ips, flour based  snacks, fried peanuts and extruded snacks). Sri Lankan sw ee t m eats(kavum , 
kokis. m ung kavum  and boon d i) and ch oco la tes(m ilk  ch oco la te  and ch oco la te  enrobed w afers). Three brands from  each  
product type w ere  se lec ted  for the analysis, excep t butter, sw eet b iscu its, cream  b iscu its, crackers and ch oco la te  
coated  w afers w here on ly  tw o  brands w ere ch osen  and m argarine w ith  o n e  brand. M arket share inform ation w as used  
w h ere availab le  to se lec t the top  three brands from each  product type. S h op s/sellers b e lon gs to three lev e ls  o f  socia l 
c la sse s  (upper, m iddle and low er) in Sri Lanka w ere ch osen  in the case  w here lack o f  market inform ation for the se lec tio n  
o f  brands.

2.2.2 Sampling Area and Sample Collection

A ll sam p les w ere purchased betw een  Septem ber to N ovem b er in 2 0 1 4 . from superm arkets, retail sh ops, takeaw ay  
outlets and street vendors w ithin  C o lom b o D istrict. Sri Lanka.

2.2.3 Sample Storage

A ll labelled  sam p les (b iscu its, w afers and crackers, spreadable fats, ch oco la tes) w ere stored accord ing  to the  
instructions g iv en  by the m anufacturer and analysed  before their date o f  expiry . U n lab elled  perishable item s (fa ts foods, 
bakery products. Sri Lankan sw eet m eats) w ere packed in sea lab le p lastic  storage bags and stored under refrigerated  
cond ition  as soon  as p ossib le . U n labelled  dry food  item s (sn ack s item s) w ere  packed in sea lab le  p lastic  storage bags and  
stored under room  temperature. A ll th ese  unlabelled food  item s w ere analysed  w ith in  1 or 2 d a y s after purchase.

2.2.4 Determination o f Total Fat

Total fat determ ination o f  food  sam p les w ere done according to the A ssoc ia tion  o f  O ffic ia l C h em ists International 
(A O A C ) m ethod 9 2 2 .0 6  [12] and their corresponding co lor  cod es as; red (> 1 7 .5 g  o f  total fat in lOOg o f  food ), am ber  
(> 3 .0 g  to < 1 7 .5 g  o f  total fat in lOOg o f  food) or green (< 3 .0 g  o f  total fat in lOOg o f  food) w a s determ ined accord ing  to the 
proposed traffic light labelling  system  by the M inistry o f  Health. Sri Lanka [1 3 ].A s w ell as the am ount o f  total fat contain  
in lOOg o f  food; the am ount o f  total fat contain in a sin g le  serv in g  o f  fast food  w as a lso  calcu lated  in the study. For 
ind ividual item s, the serv in g  siz e  w as taken as a on e unit o f  the product, w h ere m edium  siz e  serv in g  accord ing  to the  
m anufacturer, w ere  guided  as the servin g s ize  for rest o f  products. For products m issin g  m anufacturers' gu id ance for 
serv in g , the reference am ounts provided by F ood and D rug A dm inistration w ere used as gu id e  lin es for the determ ination  
o f  serv in g  siz e  [14],

3. R E SU LT S AND D ISC U SSIO N

3.1 Socio Demographic Characteristics o f the Study Population

Table 1: S o c io  dem ographic characteristics o f  the sam ple se lec ted
Characteristic (N=413) Frequency Percentage
Gender Fem ale 211 51.1

M ale 202 48 .9
Civil status Married 265 64 .2

Unmarried 148 35 .8
Age group (years) 18-24 54 13.1

2 5 -3 4 85 20 .6
3 5 -44 92 22 .3
4 5 -5 4 81 19.6
5 5 -64 67 16.2

>65 34 8.2
Educational level U p to O /L 142 34.4

U p to A /L 138 33 .4
H igher education 133 32 .2

W ork in Food sector Y es 35 8.5
N o 378 91 .5

W ork in Health sector Y es 44 10.7
N o 3 6 9 89.3
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As presented in table 1 .the age dispersal of the study population was evenly distributed among the age groups of 25 
to 34 years, 35 to 44 years, and 45 to 54 years; all together comprised approximately two thirds (62.5%) of respondents 
of the study population . The prominent group of respondents was the age group. 35 to 44 years(22.3%) with 92 
respondents, while the minor group (8.2 %) was 65 years and above (n=34). Majority of respondents engaged in 
shopping activities were married (64.2%) compared to the number of unmarried respondents (35.8%).Surprisingly the 
level of education of respondents were evenly distributed among the three levels of education, and approximately two- 
thirds of respondents have educated up to advanced level. In addition, 35 respondents (8.5%) were employed in food 
sector while 44 respondents (10.7%) were in health sector.

3.2 Knowledge of Health Risks Associated with High Dietary Fat Intake
According to the results of the survey, all respondent (51.1% females and 48.9% males) were able to identify that high 
consumption of fats and oils leads to many disease conditions. Among them majority (63.4%) was able to identify, type 
of diseases related with high consumption of dietary fats as shown in figure 2.The respondents knowledge regarding 
diseases related with high dietary fat consumption was significantly influenced (Pearson x2=45.73. p <0.001) by the 
educational level of the consumer.

F ig u re  2 : Frequencies of the selecting correct statement regarding dietary fat related diseases

The results from this study confirm the earlier finding [15] that media as the major source of information regarding 
health and nutrition among general public in Colombo district by exposition the highest exposed levels for television 
(78.7%).Next, family and friends (73.8%), school education (68.3%), newspapers (66.8%) can be concluded as media 
which consumers were highly exposed to gain nutrition information (Figure 3). Even though internet is a powerful tool of 
sharing knowledge nowadays, the frequency of use this powerful resource by Sri Lankan consumers were in a miserable 
condition .where less than half of the respondents(42.9%) were used it as a source of knowledge on dietary fat and 
diseases. The study [15] has also noted a similar frequency (41.2%), in their study regarding the use of internet by Sri 
Lankans as a source of nutrition information.

F ig u re  3: Frequencies of nutrition information sources used by respondents'
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3.3 Familiarity with Types o f Dietary Fats and Terms Related with Dietary Fats

A ccord in g  to  the F igure 4  a lm ost all (96 .6% ) respondents have heard, both fat spread and vegetab le  o il w h ere  nearly  
85%  have heard palm  o il. W ith respect to  them , the fam iliarity o f  respondents w ith  other term s related to dietary fats w as  
considerably  poor. A m on g  them  saturated fat (39 .9% ) and unsaturated fat (36 .2% ) w ere m ore fam iliar than trans 
fat(20.0% ) and partially hydrogenated fat( 13.9% ).Lack o f  attention o f  Sri Lankan consu m ers on  ingredient list and 
nutrional panel on  food  labels w here availab le as exhib ited  in figure 5 under the consu m er attitudes tow ards food  
labeling  and dietary fat present in processed  food  could be the major cause for the variations o f  the fam iliarity on  
different term s.

Figure 4: P ercentages o f  respondents' fam iliar on different term s related w ith  dietary- fats

3.4 Consumer Attitudes towards Food Labelling and Dietary Fat Present in Processed Food

T he table 2 sum m arizes the association  b etw een  socia l-d em ograph ic characteristics o f  respondents and the exten t o f  
b ein g  concern  about dietary fats in food.

Table 2: A ssoc ia tion  b etw een  socio-dem ograp h ic  characteristics o f  respondents and the concern  on  fat present in food
Socio-dem ographic variable Extent o f concern (n=413) Pearson chi p  value

Very concern Somewhat Sot a t a ll
X2concern :oncem

G ender
Fem ale 55 (13 .30% ) 136 (32 .90% ) 20  (4 .80% )

0 .7 1 6 0 .6 9 9
M ale 4 6 (1 1 .1 0 % ) 1 3 4 (3 2 .4 0 % ) 22 (5 .30% )

Age group
18-24vrs 11 (2.7% ) 36  (8.7% ) 7 (1 .7 % )

2 5-34vrs 8 (1 .9 % ) 6 8 (1 6 .5 % ) 9  (2 .2% )

3 5-44yrs 23 (5.6% ) 5 6 (1 3 .6 % ) 1 3 (3 .1 % )

45 -5 4 y rs 27(6 .5% ) 48(11 .6% ) 6(1 .5% )
2 3 .3 9 5 0 .0 0 9

5 5-64yrs 1 9 (4 .6 % ) 45 (10.9% ) 3 (0.7% )

> 65yrs 13 (3.1% ) 1 7 (4 .1 % ) 4 (1 .0 % )

Education
U p to O /L 28  (6.8% ) 94  (22.8% ) 2 0  (4.8% )

U p to A /L
4 3 (1 0 .4 % ) 84  (20 .3% ) 11 (2.7% )

8 .0 4 0 0 .0 9 0

H igher education 30  (7.3% ) 92 (22 .3% ) 11 (2.7% )
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The concern on dietary fats among consumers were considerably high and governed by the age factor of the consumer 
(Pearson x2=23.40, p =0.009). The purchase decision of fatty foods showed a positive strong relationship (Pearson 
x2=l .83, p <0.001, y= 0.739) with consumers' concern on fats. Majority (92%) of respondents were food label users 
where gender (Pearson x2=6.23, p =0.044) and the educational level (Pearson x2=16.17, p =0.003) of the respondents 
were found significantly associated with use of food label information. As shown in figure 5 the most frequently 
referred labelling facts were expiry date, manufactured date, and price . Usage of other facts on food labels such as; 
weight, ingredient list, nutrition information, and serving size were very poor among Sri Lankan consumers.

F ig u re  5: Type of information on food labels sought by respondents

3.5 Consumer Comprehension on the Amount of Dietary Fat Present in Selected Food Items

The study revealed, that consumer are unaware about hidden fats available in fat incorporated foods by holding an 
opinion, that more fat is available in fried foods than fat incorporated foods. As stated by the consultant medical 
nutritionist. Dr. Renuka Jayatissa of the Medical Research Institute in Sri Lanka, the hidden fats in foods such as; fast 
foods, challenge people to count the amount of fat they consume [16].

3.6 Total Fat and the Corresponding Color Code
Colour coding system helps consumer to sort out healthier foods from less healthier ones at a glance. Besides, the 

revel of total fat present in selected food products; determine the positions of the food products in the proposed colour 
code system respect to total fat is another objective of the study. This was done comparing the limits of total fats in 
colour coding system proposed by the Ministry of Health. Sri Lanka [17, 18] and the analytical evidences obtained from 
the study.

Total Fat Content in Fast Foods
Selection of fast foods as a group of concern in the current study was based on the great attention, regarding hidden 

levels of fat in fast food items available in Sri Lanka [16]. According to the figure 6 the results obtained from the total fat 
determination of fast foods, the highest total fat content was obtained from french fries, as 24.19g of fat in lOOg of food 
where; the lowest was found in rolls, as 12.70g. All fried food products except rolls showed a higher total fat content 
compared to fast food made by incorporation of fats.

According to dietary fat guidelines given by World Health Organization and American Heart Association, a healthy 
adult should intake 20% to 35% of their daily calorie requirement from fats and oils[l 9.20]. Based on 2000 calories diet it 
can be expressed as 44g to 78g of total fat. The consultant medical nutritionist Dr. Renuka Jayatissa has also bring up 
these values on her interview in Sunday times print edition [16] related to total fat requirement of sedentary Sri Lankan 
men and women. Exceeding these limits of fat intake could be a cause factor of obesity and NCDs which are prevailing 
problems in Sri Lanka. Many printed editions [17, 21] have mentioned that fast food play a major role of this problem 
because it is energy dense up to 65% more than an average diet. This statement can be proven up to some extent through 
this study by the point as we discussed earlier; a medium size serving of French fries, provides 28.3 lg of fat to the 
consumer which is approximately fulfill half of their average daily energy requirement from fat.
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Figure 6: L evels o f  total fat in fast foods

Total Fat Content in Bakery Products

T h e results revealed that there is a w id e  variability o f  total fat contents am ong the category o f  bakery products, w h ich  
range b etw een  the h igh est total fat in lOOg o f  food; 3 2 .5 7 g  in pastries T his finding is reflected  in the prev iou s study [22] 
w h ich  reveals the m ean fat content in pastries as 3 2 .5g  in lOOg o f  food  and the low est total fat in breads as 1.87g . Pastries 
and cakes sh ow ed  higher am ount o f  total fat com pared to y east leavened  products such as breads and fish buns. T he m ain  
reason for th is variability  is the high extent use o f  fat sources like butter, m argarine and other bakery fats, during their 
production process, com pared to yeast leavened  products. A s  show n in Figure 7. the am ount o f  fat present in a  s in g le  
serv in g  o f  bakery products exhib it the sam e outline o f  the total fat in lOOg o f  food.

a««e
H

■ Total fat in 1 OOg o f  food

■ Total fat per serv in g

Bakery products

Figure 7: L evels o f  total fats in bakery products

Total Fat Content in Spreadable fats

Spreadable fats are products w ith  a fat content o f  at least 10% but less  than 90%  by w eigh t and w hich rem ain so lid  at 
a tem perature o f  20°C  .T hey undergo standard c lassification  according to their fat content and w hether they are o f  
dairy/non-dairy orig in , vegetab le  origin  or anim al or ig in [23 ]. In Sri Lanka butter, m argarine and fat spreads are the  
com m on  typ es o f  spreadable fats availab le in superm arket sh elves and grocery stores. A ccord in g  to the F ood Standard 
A g en cy , g iv en  gu id elin e  [24] and C odex standards [2 5 .26 ] butter is a product con sist o f  m ilk  fat w ith  a fat content not 
less  than 80%  but less  than 90% ; m argarine is a product obtained from vegetab le  and/or anim al fats w ith  a  fat content o f  
not less  than 80%  but less  than 90%  and fat spread is a product com prise o f  vegetab le  and/or anim al fats w ith  a fat 
content m ore than 60%  but not higher than 80% .ln the current study, the total fat results (F igure 8 [obtained  for se lec ted  
fat spreads w ere found w ithin  the range o f  standard values. H ighest fat content w as found in the m argarine product as 
8 3 .4 5 g  in lOOg o f  food  and the low est w as obtained from fat spreads.
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Figure 8: L ev els  o f  total fat in spreadable fats

Total Fat Content in Biscuits, Wafers and Crackers

A cco rd in g  to  th e  results, the h igh est fat content w a s found in w afers a s 2 6 .9 5 g  in lOOg o f  food , fo llo w in g  cream  
b iscu its w ith  2 0 .8 0 g .S w e e t b iscu its and crackers resulted low er am ount o f  total fat in lOOg o f  fo o d  com pared to  ab ove  
products. T h e m ain  reason for th is h igher variation o f  total fat is  the app lication o f  cream  layer, m ade by incorporating  
h igh  am ount o f  v eg eta b le  fat su ch  as m argarine in the m idd le o f  b iscu its. W afers contain  h igh er am ount o f  total fat than  
cream  b iscu its b ecau se  o f  several reasons.

■  Total fat in lOOg o f  fo o d

■  Total fat per serv in g

Figure 9: L e v els  o f  total fats in b iscu its, w afers and crackers

Firstly, w afers contain  tw o  or  three layers o f  cream  w h ere cream  b iscu its contain  o n ly  on e. A n d  a lso  the b iscu it sh eets  
u sed  in w afers b iscu its m anufacturing are com paratively  thin than b iscu its used  in cream  b iscu it m anufacturing process. 
T herefore the cream  fillin g  to  b iscu it ratio is  relatively  h igh  in w afer b iscu it than in cream  biscu its; resu lting h igh  fat 
content in lOOg o f  food . A s  F igure 9  sh o w s, th e  am ount o f  fat per serv in g  d o e s  not ind icate a  considerab le  variation from  
the pattern o f  total fat in lOOg o f  food .

Total Fat Content in Snack foods

A m o n g  sn ack  products, fried peanuts revea led  sign ifican tly  h igh  am ount o f  total fat, 5 2 .8 9 g  in lOOg o f  food , 
com pared  w ith  other tw o  fried products; m an ioc  ch ip s and flour based  fried snack  w ith  total fat content o f  2 7 .7 9 g  and 
3 1 .8 1 g  resp ectively  (F igu re 10) T he m ain reason for th is h igh  variation o f  total fat in fried peanuts is  the higher am ount
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o f  fats present in peanuts it se lf  [28]. E xcept spreadable fats, fried peanuts w ere the product found w ith  h igh est am ount o f  
total fat. am ong all the products em ployed .

Manioc
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snacks peanuts

Extruded
snacks

Snack foods

■  Total fat in 1 OOg o f  food

■  Total fat per servin g

Figure 10: L evels o f  total fats in snack fo o d s

Total Fat Content in Sri Lankan sweet meats

Surprisingly, com pared w ith  other sw eets, kok is revealed the highest am ount o f  total fat in 1 OOg o f  food  as 3 4 .5 6 g  
w here the fo llo w in g  sw eet; boondi as 24 .3  l g  in lOOg.Mung kavum  and kavum  exh ib ited  relatively  sim ilar am ount o f  
m ean total fat com pared to other tw o  sw eets  as ; 13 .95g  and 11.86 gram s resp ectively . E ven though k ok is found as the 
high est in total fat in lOOg o f  food  it indicated a least fat per serving as 2 .8 8 g  (F igure 11).

40.00

35.00

30.00 

“  25.00 

£ 20.00 

j® 15.00

10.00 

5.00 

0.00

34.56

■ Total fat in lOOg o f  food

■  Total fat per serv in g

Sri Lankan sweetmeats

Figure 11: L evels  o f  total fats in Sri Lankan sw eetm eats

Total Fat Content in Chocolates

A ccord in g  to the results sum m ed up in the F igure 12. both chocolate  products contained  app roxim ately sim ilar  
quantities o f  total fat in lOOg o f  food. E ven though ch ocolate  enrobed biscu its contain  less  am ount o f  ch o co la te  com pared  
to ch oco la te  slabs; the high am ount o f  fat is contributed by the w afer, as sh ow n earlier under the total fat an a lysis o f  
biscu it products (F igure 9 ). m ay possib ly  be the reason for this sim ilarity.
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Chocolates

Figure 12: L ev els  o f  total fats in ch oco la tes

Proposed colour codes from  the analysis

A ccord in g  to th e  corresponding co lo r  c o d e s  (Figure 13) on  an alysed  food  p rodu cts(n= 27) based  o n  their revea led  total 
fat content, the m ajority o f  se lec ted  fo o d  item s(1 7  products) w ere  found in the red seg m en t w ith  h igh  am ounts o f  total fat 
in  lOOg o f  fo o d . D eplorably , o n ly  o n e  product (bread) w a s detected  in the lo w  range o f  fat w ith  the  label o f  green . T he  
rest 9  products em p lo y ed  w ere found w ith in  the  lim its o f  3 g  to  1 7 .5g  o f  total fat in  lOOg o f  fo o d  and attained the co lor  
category  o f  amber.

Figure 13: Proposed  co lou r cod es on  analysed  fo o d  products

4. C O N C L U SIO N

B a sed  o n  the results o f  th is study it can be  su g g ested  that Sri Lankan consu m ers have a  g o o d  b asic  k n o w led g e  about 
dietary fat- d isea se  relationsh ip . N ev er th e less  their fam iliarity w ith  d ifferent ty p es and term s related w ith  dietary fats is  
considerab ly  lo w . T herefore to  obtain  the intended ou tcom e o f  proposed  strategies, m ean w h ile  govern m en t should  
con d u ct aw aren ess cam paigns to  m ake consu m ers aw are about d ifferent ty p es o f  d ietary fats and the use  o f  in form ation  
on  fo o d  labels. H igh er le v e ls  o f  to ta l fat r ev ea led  in  se lec ted  p ro cessed  fo o d s  su g g estiv e  the need  o f  an active  
gu id elin e  to  regu late th e  lim its o f  total fat present in p ro cessed  fo o d s ava ilab le  in Sri Lankan m arket.
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5. R E C O M M E N D A T IO N S

T his study w as on ly  able to a ssess the fam iliarity o f  Sri Lankan consum ers on different typ es o f  dietary fats and term  
related w ith  dietary fats. A w areness o f  dietary fats d o es not autom atically  translate into understanding o f  their 
im plications on  health. T herefore, further studies should be conducted to recogn ize  the understanding o f  Sri Lankan 
consu m ers on different typ es o f  dietary fats. A lso , th is study could  not cover  all variations o f  fo o d  item s am on g the sam e  
product category (e .g . ch oco la te  w ith added nuts and raisins, ch oco late  coated candy bars, and ch o co la te  coa ted  beans 
like products under the category o f  chocolate). A ccord in g  to the added ingredients, and m anufacturers' sp ec ifica tio n s, the 
availab ility  o f  total fat content in food  products can be vary. T hus, determ ination o f  total fats in other food  products 
w h ich  w ere not ab le to cover  during this study m ay be aid to full fill the dearth o f  literature on  total fat contents o f  food  
products availab le in Sri Lanka. A s w e ll, saturated fats and trans fats present in fo o d s are in a controversia l situation  
regarding health o f  the public. M any nutritional studies and regulatory b od ies pay their h igh attention on th ese  particulars 
present in foods. Therefore further studies should be directed in order to reveal the quantities o f  saturated fat and trans 
fats availab le in th ese  foods.
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