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A B S T R A C T

Tamarind grows all over the Sri Lanka and a considerable portion of tamarind will be wasted

in the harvesting season To prepare a value added product from tamarind here a study was
*

earned out and determined the best ingredients and ingredient levels for tamarind sauce. In 

two-occasions consumer idea was got for the sauce development. In the first occasion 

developing the sauce recipe, specification of sauce according to consumer preference were 

known by doing a marketing survey. Here marketing survey is not complete one and aim 

was to collect consumer ideas about sauce. Nine sauce varieties were prepared by changing 

ingredients and ingredient levels. In the second occasion a sensory evaluation was done 

with 17 judges for the selection of the best sauce sample.

But there is no significant different at 5% level between sauce samples. Total solids, total 

soluble solids, acidity and total sugars were analyzed in quantitatively of sauce sample that 

got lower rank sum The sauce recipe was not developed from this study completely. For the 

completion of the sauce recipe development, further studies should be done about the shelf 

life of the sauce and on stabilizers
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C H A P TER  I

IN TR O D U C TIO N

Tamannd tree grows widely all over Sri Lanka It grows in dry and areas also But in Sn 

Lanka tamarnd tree does not grow as a crop and mostly it grows as a wild plant India is ttie 

only country in which tamannd grows as a crop From ancient times this tree has been 

recorded from Sn Lanka Ruwanmal Ntgandu which was written by King Parakramabahu in 

1410 BC recorded about tamannd tree Tamarind tree is popular in Sn Lanka for medicinal 

purposes and as a curry-tasting agent Tamannd paste and chutney are available in Sri 

Lankan market but they are not popular yet

In Sn Lanka especially tamarind tree is largely found in North Western, Eastern and North 

Central provnces Tamarind can be harvested in April. May and June months In tamarind 

season, a considerable portion of harvest is being wasted due to difficulties in harvesting, 

low pnce. poor market and insect attacks in stores.

If preserved properly to develop new food products with scientific methods, tamarind can be 

more useful n  day today use For instance, tamarind paste, powder, chutney etc are already 

available in other countries as well as in Sn Lanka

Tamannd pulp is sutable for sauce preparation Traditional sauces are often categorized or 

put in to man classifications according to their method of preparation Roux sauces, starch 

thickens sauces, egg based sauces and meat poultry and vegetable gravies are the main 

categories belong to above class tocabon (Foote etal. 1993) These days food formutators 

make sauce and soups in less traditional ways to satisfy consumer needs For example. 

Barbecue it one of the most popular type of sauce in America However, it s  noted that 

regional variation of traditional Barbecue profiles are also steadily rising (F  T  . 2000) Like 

w ee a sauce, which can be prepared using tamannd pulp, can different from traditional 

sauces

Tamannd pulp contains naturaly good qualfy pectin bke apple pectin When sugar acto. 

van and water are present pectin can form a geOy That gel can retain toe Squid and give a 

good consistency to toe sauca~Tamarind pulp has an appefezmg a M ty and the is one of the 

good charactensbc of sauces Tamannd pulp has several medcmai values and that e  an 

extra benefit, which we can obtain from tamarind sauce Rpen frut pulp of tamarnd is farty 

nch n  free sugar constitutes such as D-giucose. Dm annose D-matose and D-arabtoose

i



Mso reported the presence of six amino acids, serine, proline, P-alanine, pipecolinic acid, 

phenylalanine and leucine (Hansan et aL 1978). Tartaric, citric, oxalic and succinic acids are 

also detected Those are the nutritional benefits which can be gained from tamarind sauce. 

Tamarind has an attractive natural flavour and aroma. These are new flavours and aromas 

when compared with those of traditional sauces. It can add a variety to the diet and meet 

consumer desires for new flavours and aromas

Objectives

• To determine the best ingredients and the best ingredient level for tamarind sauce.

• To add a value to tamarind which is easily found in the country.



C H A P TER  II

LITERATURE REVIEW

2.1 Tam arind

Tamarind is a large evergreen tree, which grows to a height of 24m with a circumference of 

7m I s a  long-lived tree and sometimes still productive after 200 years

2.1.1 Origin and distribution

Tamarind is native to tropical Africa and is now w dely planted and naturalized everywhere in 

the tropics It has been reported that long ago the Tamannd reached the new world, probably 

brought with the first shipments of slaves from West Africa. In ancient times Arab traders 

introduced the tree to Asia

2.1.2. Climatic requirement

The tree is well adapted to both dry savanna regions and monsoon area with well-drained 

soils, But tree is sensitive to frost

2.1 J.Harvest

The pods should be allowed to npen on the tree until the outer shel is dry and can be 

separated from the pulp wthout adherence They are harvested by merely shaking the 

branches and should not be beaten down with sticks since this process matenaly rijuries the 

blossoms and the buds of future leaves The pods that are left on the tree are gradually blown 

off later and are picked up good ful-grown tree yields 180-225kg of fruit per season (The weth 

of India row materials 1976).

2.14. Fruit
*

The frut of Tamannd te e  is most acxhc of aN natural foods Both tartanc and male acids are 

present n  the lesues and these are translocated to the bemes T after c  acid is a uncommon 

4 plant acid and cannot metebofiSed further in leaves Hence (  •  translocated to toe bernes 

Tartanc acid and as content vary from 14-18%



Tamarind pulp contain pectin and is similar in composition to apple pectin as both contain 

Galacturomc acid, glucose 3nd Arabmose. Tam arind fruit contains 32% seed and 68% pulp 

Following analysis of Tamarind fruit has been reported 

(Hansanand Ijas, 1972).

Table 2.1.1 C o m position  o f  tam arind F ru it

Source Modtied from Hanson and ljas,1972

2.1 JS. Medicinal value o f the fru it

The npe fruit is regarded as a refrigerant, digestive, carminative and laxative. Th e  pulp of the 

fruit e  used as purgative, diaphoretic and emollient Other parts of the tamarind tree like seed, 

leaves, roots, flowers etc. ere used for medicinal purposes ( Jayaweera, 1981)

2.1.6.Food products from  tam arind

Several research papers and reports can be found about tamannd Soma research papers are 

deal wim food uses Non-food uses of tamarind are not discussed here Several research 

papers which deal wflh food uses of tamannd are mention below

(a ) Food thickeners from modified tamannd kernel powder -  v*xk wes undertaken »n the 

national laboratory si Poona India M odAed tamannd kernel powder (TK P ) is possible to 

use as a food Suchaner. w h ch  is suitable to substitute hurt pecfrn m certain processed 

foods The data recorded in the research show that m odfed TK P  is more efficient a«vJ 

more economical than other food thickeners (Varm a ef at *19^)

4



(b) Tamarind concentrate - The piesent domestic method of extracting the fruit by soaking in 

water and squeezing out juice is inconvenient and wasteful Storage of the fruit for a long 

period s  a problem Tamarind concentrate gives a solution for above problems This is 

easy to disperse n  hot water The quantity of the product does not deteriorate over a 

period of one year's storage Test market of the product showed it is to be quite popular 

(IFP 1970).

(c) Jujubes from tamannd seed jeOose - Jujubes available in the market are mostly Gelatin 

based and are there for unacceptable to the vegetarians Jellose a constituent of tamannd 

seed can be used in place of Gelatin. Tamarind seed is being an inexpensive commodity 

the cost of production is mainly contributes by sugar and it works out cheaper than the 

current price of Gelatin based jujubes

(d) Starch from tamannd seed • Tamarind seed starch is possible to use for food products 

where starch is used currently and also suitable for cassava starch and sago starch

(e) Soft drvik - Study was done both in Sn Lanka and Brazil. Brazil researches did there 

research by mnang soursop and tamannd as a mixed soft dnnk Indian researches expect 

the mixed soft dnnk wtfl popular due to their rich flavor and aroma (Benro, 1973).

(f) Tamannd powder - This research was done at C F T R I India They expected a bright future 

for this product Tamannd powder is packed in high-density polyethylene pouches 

(Tamannd powder 1970)

Other than the above products tamarind chutney available in Sn Lanka market

2 1  Sauce

The French word sauce comes from the Latin saltus or salted remndmg us that sauces were 

originally Squid seasorvngs for food Sauces are used to complement the flavor, texture and 

appearance of foods A sauce should never overpower the dish t  accompanies but bong 

harmony and balance (Foote ere/ ,1996)

There s  no essential difference between sauces and ketchup However sauces are generaly 

•hnner and contain more total sofcds (m m m um  3 0 % ) than katohup (nvum um  28%) sauces are 

of M o  lands

(I) Thin sauces of low viscosty convsang mamly of vinegar extract of flavor n g  meter els bke 

herbs and spices



( ii) Thick sauces that are highly viscous 

(Srivastava and Kumar. 1994)

2 .2.1. Sauce Preparation Techniques

Sauces are prepared from fruit or vegetable pulp or juice used m sieved after cooking to 

remove the skin, seed and stalks of fruit vegetables and spices This sieving gives smooth 

consistency to the final product However cooking takes longer because fine pulp or juice is 

used

Some sauces develop a characteristic flavor and aroma on storing in wooden barrels. Freshly 

prepared products often have a row and harsh taste and therefore, to be matured by storage

High qualty sauces are prepared by maceration of spices, herbs, fruits and vegetable in cold 

vinegar or by bo ing  them in vinegar The usual commercial practice is preparing cold or hot 

vinegar extracts of each kind of spices and fruit separately and blend them suitably 

Thickening agents are also added to the sauce to prevent sedimentation of solid particles 

Apple pulp a commonly used for this purpose n  India but starch from potato, maize, arrowroot 

(cassava) and sago are also used.

The color of the sauce should be bright Sauce usually thickens slightly on cooking By using a 

funnel hot sauce & filled n  bottles leaving a 2cm headspace at the top and the bottles are 

sealed or cooked at once The neck of the bottles when cold, is dipped n  paraffin wax for 

airtight searing it is advisable to pasteurize sauce after the bottling snce there 6 always a 

danger of fermentation, especially in tomato and mushroom-based sauces Other sauces are 

more aodic and less likely to ferment but should be pasteurized all the same For these the 

bottles are kept in borimg water for about 30 minutes (Snvastava and Kumar. 1994)

222.  Com m only used ingredients in sauce

Commonly used ngredontt n  sauce other than its m an fruit or vegetable materels are

Acetic acid (vinegar) - This act as a preservatve and spces extractng totoftoo Is  

preservatives acton is mainly due to tie undissooated acetc aod molecules

«



Sugar - Color, appearance, sucrose content, moisture, foreign matter and buffering power is 

important

Salt - S a t gives better taste to sauce Salt should be low in calcium and iron content 

(Jayasmghe 1998)

Spices - Spices and herbs gives pleasant odor and flavor to sauces e g . - Garlic, onion, 

ginger, pepper, cinnamon, clove and cardamom

Clove should be used only after removing the flower -  head. Because the flower head of clove 

contain tannin, which cause brcwning. black neck ring formation in sauce There are two 

methods to add spices to sauces

(I) Grounded spices suspending n  a bag in the boiling fruit pulp

(n) As a vinegar extract - spices are sxnmered for 2hrs in a covered vessel with a portion of the 

vinegar and then strain the extract (Donald and Wood roof 1976)

Preservatives (sodium  benzoate) - This is a salt of benzoic acid and is used in the 

preservation of fruit juices and squashes Benzoic acid is the effective agent Sodium 

benzoate is more soluble than benzoic acid. Chemically pure sodium benzoate is practically 

tasteless and odourless The quantity of sodium benzoate required would depend on the 

extent and type of rmcrotnal infection Benzoic acid is more effective against yeast than against 

moulds. (Lai e/fW,1960)

22 2  Problem s In the preparation of sauces

Black neck • Formation of black m g  in the neck of bottles is known as black neck I  is caused 

by the ron. which gets into the product from the metel of the equipment and the cap/crown 

cork through the action of acetic acid This ron coming into contact wth tannins n  spice, forms 

ferrous tannate that is oxidized to black feme tannate 

Black neck can be prevented by

(l) Filing hot sauce at a temperature not less than 85“ c

(m) Leaving very HSe headspace n  bottle (The  more the air the greater is the blackening)

(m) Reducing contanenaOon by ron. source of ron can be salt and metel equrxnents

t t y  Partial replacement of sugar by corn syrup or glucose syrup vrtuch contain suffur and 

prevent blackening

(v ) Addition of 100 ppm sulur denude or lOOmg ascorbic aod



(vi) Storing bottles in horizontal 01 inverted positx)n to diffuse the entrapped air (o;) throughout 

the bottle thus reducing its conce lTabon in the neck sufficiently to prevent blackening 

(v «) Using cloves only after removing the flower head 

(Srrvastava and Kumar. 1994)

2.3. Sensory Evaluation Of Food

Sensory evaluation is commonly used in quality assurance and new product development A 

sensory evaluation is made by the sense of taste, smell, touch and hearing when food is 

eaten Here people are used as a measuring instrument and then it is necessary to rigidly 

control all testing methods and conditions to overcome errors caused by psychological factors. 

The physical and mental condition of the panelist and the influence of the testing environment 

affect the sensory tests (larmond. 1977) There are standards for all sensory evaluating 

methods grven by institutes like Sri Lanka standard institute

2.3.1. Type of tests

The most commonly used tests are divided in to 3 groups Each group contains difference 

tests tike below

(a) Deference tests used to determine whether a sensory difference exists between two 

products

(I) Paired comparison test

(u) Triangular test 

(in) Duo * trio test

(rv) Two - out • of - five lest

(v ) 'A ' - 'not A test

(b) Test using scales and categories, to estimate the order or size of deferences or the 

categories or classes to which samples should be allocated

(l) Ranking

(n) Classification

(m) Ratv»g 

(rv) Scorng 

(v ) Gradrtg



(c ) Analytical or descriptive tests, used to dentrfy the specific sensory attributes present in a 

sample, the tests m ay also be quantitative,

(I) Simple descriptive test;

( I I) Quantitative descriptive and sensory profile test 

( S L S  931:1991)

2.3.2, Ranking

D efinition -  Test in which a series of three or more samples is presented to an assessor at a 

same time and which are to be arranged in order of intensity or degree of some specified 

attributes

A pplicatio n  -  Ranking has wide application but it is not very discriminating. It is recommended 

for use

(a) As a screening test, to aid the planning of a more precise assessment

(b ) For selection of a product

(c ) A s a consumer test for acceptance and determination of the order of preference,

(d ) For tramtng assessors 

( S I S ,  9311991)

2 4 . New  food p ro d u ct developm ent

The definition of new product development can be broded to either the development or 

introduction of a product not previously manufecturad by a company in to the market place or 

the

presentation of an old product into a new market not previously explored by a company 

(Fuller, 1994)

There is no single process for the development of new products For some companies and
-n

some products the process occurs over a penod of years For other companies and products 

it can take as kttte as few months New product development generaty is a complex 

organeetionaf task involving Meraffy dozens of individuals from mufepfe disciplines Food 

dovatopmant protects wm frequently involve Sie blow ing persons (Ltitie writ vary)

* Vfce president (V P ) marketing

* (Vector (or V  P ) new products



- Marketing research personnel

- Research and development

-  Research suppliers

- Marketing consultants

Increasingly (and importantly), manufacturing and sales persons are involved in new product 

development (Graf and Saguy, 1991)

2*4.1. W hy go in to new food product development

The need for new food product development can be seen to be driven by five dominant forces

- All products have life cycles, That is they enter the market place, for an indeterminate time, 

then die, and must be replacing.

- A  company's management may adopt a policy that requires an aggressive growth 

program to satisfy long - range business goals.

- The market place may change, requiring new products more suited to responded to the 

changes

• New technology may make new food products available and new knowledge may tailor new 

food products more suited to the lifestyle of today's consumers.

- Changes m government legislation, health programs, agricultural policy, or agricultural 

support programs may dictate that development of new food products be pursued

(Fuller, 1994).

ZA2.  Phases In new food product development

Most authors divide new food product development cn to several distinct phases Very few 

agree on the numbers, the order, or with the name of the phases (figure 2 3 1 )



Figu re  2AA Phases In New Food Product Developm ent

Product Progress1̂ Data Flow

Source Modtfied from Fu!'.ei*l99*



CHAPTER III

MATERIALS AND METHODS

3.1 Materials for

3.1.1 Marketing survey

Sauce consuming middle class consumers and questionnaire papers 

3.12 Sauce preparation

Tamarind purchased from the collectors at Buttala area

Ginger, garlic cinnamon chilli. powder cardamom pepper and onion, which were

purchased from Buttala market

Commercially available powdered salt

Commercially available packaged date

Pumpkin available at Buttala market

Sodium ben/oate

Electronic balance

Measunng cylinder

Sterilized ready to serve (R TS) bottles and ids

Beakers and petndishes

Stainless steal saucepan

Gas cooker

Bottle sealer

Hand fefractc meter

3.1.3 Sensory evaluation

Question paper which was prepared according to lamana 1977

Yoghurt spoons

White porcelain plates

Cream cracker t>scuits

Water glasses

PanelrsS who were selected from the faculty



3.14 Chemical analysis

3.14.1 Determ ination o f total solids

Moisture cans 

Oven

Analytical balance

3.14.2 Determ ination of total soluble  solids

Peindtshes

Oven

Analytical balance 

Filter papers 

Buchner funnel 

Hot water

3.14.3 Determ ination of acid ity

Phenoiphthalein

50%  ethanol

Sodium hydroxide

Glass wears require for titration

3 .1 4 4  Determ ination of total sugar

Anhydrous dextrose 

Copper sulfate (CuSot* 5H to )

Concentrated suffurtc acid

Rochelter s e t (potassium sodium tartarate)

Sodium hydroxide

96%vfv ethanol

Methylene blue

Cefcum  carbonate

Lead acetate

Potassium oxatate

Glass wears require for txretam



Steam bash

Other glass wears in a chemical laboratory 

Gas burner

3.2 Method

32.1 Method of m arketing survey

Questionnaire was prepared with both open end and close end Questions

(Appendix 1 ), Target consumer group (refer 3.1.1) was consisting of 15 members and 

questionnaire was filled personally by speaking with them.

3.2.2 Sauce preparation m ethod

Tamarind and woter were mixed in 1.3 ratios by weight Tamarind pulp was extracted by 

heating for about 15 minutes and tittered through a Stainer.

Extracted tamarind pulp was weighed and as a percentage of that weight other ingredients 

were added. Sugar and salt were mixed with tamarind pulp and was heated while stirring. 

Spices were grounded using a grinding stone by adding small portion of vinegar. W hen 

tamarind pufp was reached about 8rt)^ 35, The grounded spices were suspended in a 

masking doth bag and dipped in to the boiling tamarind pulp Then sodium benzoate was 

added, when mixture was reached about 811k3 42 heating was stopped. Then heated sauce 

was fiCed to R T S  bottles and bottles were seated. Some sterilization was done by keeping 

the boMes in 100® c hot water for 30 minuses



Ill I

Adding date or 

pumpkin

Tam arind -►water

1

Heating in open pan

1

Filter through a strainer 

■►Heating in an open pan ^

A dd spices and preservative 

▼
Filling in Id sterilized bottles

1

Seating

1

Sterilized in hot meter

Adding sugar and salt

Nine sauce varieties were prepared by combmmg ngredtents as foVow

i i



Table 3<Z2 Ingredient com bination m ethod

f
r

1
i

Pure tamarind tamarind + 

10%  pumpkin

Without corn flour

I Tamarind +10%  data 1

and low spice 

content'

2% com  lo u r  and 

low spice content' 

2 %  oom hour high 

spice content4

Salt 1 5 % '* salt 1,5%

Ginger 0 5 % ginger 1%

Chile 0.5% Chile 1.5%

Cinnamon 0 2 5 % cinnamon 0.5%

Pepper 0 2 5 % pepper 0 5 %

cardamom 0,05% garlic 1%

onion 1 5 %

cardamom 0 0 5 %

AH percentages were calculated on the weigh basis of the tamarind pulp

Tw o  sate of nme sauce varieties ware prepared with 450 ppm  sodium benzoate and without
*

sodium benzoate

3*2*3 Sensory evaluation m ethod *

Each panefcst was separated b y using cardboard Sensory evaluation was done only m the 

morning and nine sauce varieties ware provided to each panelist in porcelain plates Aim  of 

the sensory evaluation end basic things involve with a sensory evaluation was known to 

each panelist (Appendix 3) Yogurt spoons ware provided with each sample Seventeen 

panelists were parbopeead lor the sensory evaluaoon Ballot papers for sensory evaluation 

were prepared (Refer appendix 3) and sensory evaluation data was analyzed according to 

4 ranking mediod of Larman<^1977



3.24 Method of chemical analysis

Sample which got tower rank sum (Refer Table 4.3 1) was selected from the sensory 

evaluation and following chemical analysis were done to that sample.

3.24.1 Method of total solids determ ination

Sample was weghed in to a moisture can and was distributed thinly in an even layer over 

the bottom. Sample was dried at 70® c in an oven and weighing was made at two hour 

intervals and do not vary more than 1 mg

Calculation

Total solid -  sample weight-weight toss

Sample weight

3.24.2 Method of total soluble solid determ ination

First the insoluble solids were determined Sample of 20.0014g was weighed and washed 

repeatedly with hot water. Clear supernatant liqutd was filtered through a weighed filter 

paper, placed tn a Buchner funnel After washing for times remaining insoluble matter was 

transferred through filter papers and was dried in a covered dish for two hours at 100® c. 

Weight of dry matter was taken



Calculation

Insoluble solids percentage, m/m =m> -m* x 100

Total soluble solid percentage by mass = total solid percentage -  insoluble solid percentage 

W here

= Mass in grams of the test portion 

m , = Mass tn grams of the dried inter paper 

m* = Mass in grams of the filer paper wfth residue after drying

3.24.3 M ethod o f acidity determ ination

Standard sodium hydroxide solution (0.1N) was prepared. Indicator was prepared by 

dissolving 0 5g of Phenolphthalein in 200 ml of 50%  ethyl alcohol by volume. Sauce sample 

of 50067g was weighed and was transferred to a conical flask with 150 ml of recently boiled 

and cooled distilled water. One mllilrter of Phenolphthalein indicator solution was added and 

was titrated with standard Sodium hydroxide solution

C a lcu la tio n

Acidity (as tartaric acid) present by mass = 15<tv
m

W here

v= volume in m f of standard Sodium hydroxide required for titration 

ns normality of standard Sodium hydroxide solution 

m s Mass m gram  of the sauce taken for foe lest

3 .2 4 4  M ethod of total sugars determ ination

Standard dextrose solution, Methylene blue indicator* Fhetmg's A  solution* Feh!mg*s B 

solution were prepared according to S  L S  581 1982 method Standardeation of Feft'mg's
o

solution, preparation of sample solution were done according to foe above method 

(a p p e n d a T).



Calculation

Milligrams of Anhydrous dextrose present in one

Milliliter of the prepared solution = m = D extrose factor

Titre

Total sugars (as invert) present by mass = 200 x m

m,

W here

m s milligrams of reducing sugar in 1 ml of the solution of the material 

m t = Mass in g, of the prepared sample used for making 250 ml of solution



CH APTER  IV

R E S U LTS  A N D  D IS C U S S IO N

4.1 Results of marketing survey

Figure 4.1.1 Preference levels of sw eet taste

□  High 11 74% 

S L o w  23 5%

□  Medium 58 84%

□  Less 5 88%

Figure 4.1.2 Preference levels of sour taste

O»*?iS60%
□ o»
O MteOuf' 4 7 WH 
Q Let* 17 7%

SD



Figure 4 1.3 Pf*f«r*nc« tovdt of ftpicy lM (t

S! High T9 4%  

A lo w  17 M%

QIndium M  57% 

Q L i f t  0%

Figure 4 14 Concern or prcfcrcrvco on the colour of th# u u c «

□ Natural odour of fruit 
70 78%

b  ongnt colour of usad 
tu* 29 42%

i
O CWerent cotour of 

used ftuitO%

:i



Figure 4.1.5 Consumer preference on the thickness of the sauce

Q  High thickness 35 3 %

a  Low thickness 0 %

□  Medium thickness 
64 7%

Table 4.1.1 Ranked characteristic according to consum er preference

Rank (according to 

rank sum)

Characteristic

1 Thick ness

2 Colour
i

Sour taste

4 - Spicy taste

, 5

Sweet taste

(For ranking methods refer appenda 4)

More consumers prefer medium level of sw o t , sour and spicy taste in a sauce When we 

consider colour of the sauce more consumers bke natural colour of the fruC But anyone do 

not Mce different colour of used h u t Many consumers prefer m edum  thicken sauce in table 

4 1 4 characteristics w ere arranged by usng total rank sum Charactersbc. whch got lower 

rank sum arrange as ftrs: and characteristic whch got highest rank sum arrange as Mth

Seventeen sauce consumers were used lor the madoebng survey (When we consder the 

sauce consumetf p tp iU to i m Sn Lanka f»e sample w e  of 17 is not enough) For my 

marketing su rve y > used onty a cenan area and nsodfe class consumers Here i d«J no* do a



well as it requires expen cm that field and trained personals Asm of my marketing survey os to 

took a) sauce through consumer eye and to collect ideas about consumer preferring 

characteristics and level of the characteristics etc about sauce

Questions were included to the questionnaire about colour, taste, thickness, and size of the 

package Other than the mentioned characteristics consumers consider below characteristic 

too. These facts were known from the eighth question in the questionnaire.

(i) Odour of the sauce

(u) Characteristic of the package (bottle) likes attractive look, ability to consume whole 

content in the package etc

(lii) Shelf life of the sauce at room temperature after opening the bottle.

(iv) Nutritional value of the sauce

(v) Cost of the sauce



4.2 results of sauce preparation

Table 4.2.1 Preservative action in tamarind sauce

Sauce varieties With preservatives Without preservative

A 0 O

B O O

c o O

D ^ 0 X

o O

F o 0

G 0 0

H 0 X

1
o 6

A-Tamarind, pumpkin, high spice content, with 2% com flour combination 

B- Tam arnd. date, hgh spice content with 2% corn flour combination 

C - Tam arnd. hgh spice content with 2%  com flour combination 

D- Tamarind date low spice content with 2% corn flour combination 

E- Tam arnd date low sp ce  content without com flour combination 

F - Tam arnd only, low spice content with 2% com flour combination 

G - Tam arnd only low spice content without corn flour combnation 

H - Tam arnd pumpkin, low spice content, wflhout corn flour combnation 

I- Tam arnd pumpkin low spce content with 2% com flour combination 

O-Absence of mokJ patches alter 3 weeks 

X- Presence of mold patches after 3 weeks

Mould patches were present in 2 sauce samples, which were prepared without 

preservatives Two sets of nine sauce vaneoes were prepared wth preservatives and 

wChout preservatives Actually only usng these two sets of samples we can't get a clear 

idea about chemcai preservative action on mold growth n  tamarind sauce scientficaay



Table 42 2  Bell* values of tamarind pulp and prepared sauce

Box' value of extracted Bnx' value of prepared

Sauce variety pulp sauce

12
.

41

B I 13 44

14 45

D 13 40

E
13 46

F 14 42

G  ^ 14 49

H 12 *43

1 12 1 43

Letters donate to the samples as m table 4 2 1

Final B rot value of the sauce vanes within the range of 40 to 50° My aim was to get the 

final Brtx value around 47 As I had prepared the tamarind pulp in 3 times I have got 3 

values on the inbal Bnx value of the tamarind pulp To prepare the tamarind pulp, water 

and tamannd fruit was used in the same ratio (refer3 2) But the BroC value of tamarind pulp 

can vary doe to the heating time, tamarind variety etc



4.3 Result of sensory evaluation

Table 4.3.1 Ranking of sam ples

Judges Samples
A B C D rE F G Fh I

1 8 3 9 '2 6 1 5 4 7
2 8 7 3 5 6 2 9 4 1
3 7 2 8 1 ! 5 3 i 6 4 9
4 5 7 4 1 j 3 9 2 6 8
5 2 1 1

4
7 I 3 6 ■9 8 5

6 6 1 ,’j 4 i 9 l 8 3 5 7 2
7 6 ) 1 3 2 4 9 8 5 7
8 9 7 0 j 4 3 6 5 1 2
9 5 4

3
7 6

8
9 2 1

10 4 3 7 9
8

6 5 2 1
11 2 ! 3 1 5 9 8 6 4 7
12 9 6 1 2 8 5 7 3 4
13 7 4 1 I5 8 2 6 l 3 9
14 3 9 8 I2 1 6 4 7 5
15 8 4 9 7 1 5 2

3
6

16 1 7 j 3 j 9 4 8 6 5 2
17 1 7 6 i 4 8 5 I9 j 3 2

Total rank 
sum

91 V 8?L__ 81

L _ _ r

91 l 92 103 71 78

Letters donated to the samples as in table 4 2 1

The rank totals are compared vwth the values in appendix 5. When there are nine samples 

and seventeen judges (reps), the tabular entries are 58-112, the lowest insignificant rank 

sum is 58 and the highest msignfcant rank sum is 112 t  one or more rank sums are hgher 

than the upper left value ei the block (58) or higher than the upper nght value n  the block 

(112) statistical wgntocance at the 5%  level of significance is indicated But rank totals ei 

tyhfc» 4 31 are laid wShm 58-112 The conclusion is that tiere is no significance dflerence 

between samples

Accord « g  to Elesabath La man 1977. sensory evaluation panels can be grouped ei to three 

types, highly earned experts laboratory panels, and large consumer panels According to 

mis categorization m here a laboratory panel was used The panel should be a varied one 

But judges used for toe above sensory evakjston were not Vaned personnel Also mne 

sauce samples were used tor Via sensory evefcjsbon at a ime So errors can be occurred 

For to«s snuason beat theig is to use a consumer panel consaang about 100 peneiete 

estooukJnl use a Varied panel Here am of the ranking last a  to screen the bast sample or 

samples tor further development



4 4  R esult of Chem ical analysis

Table 44.1 Characteristics of sauce, w h ich  g o t low er rank sum

Characteristic Results (per cent by mess)

Total soUds 42 5 6

Aridity expressed as tartaric acid 53633

Total soluble solids 38.77

Total sugars (as invert sugar) 26347

(For the catedatjon refer appendix 6 )

Tamarind sauce is not available m Sri Lankan market So them are no S LS  standards for 

tamarind sauce, Comparison of the above results with SLS requirement for Chile sauce as 

fotowS'

Table  4 4 -2 . Com parison o f tam arind sauce w ith  C h illi sauce requirem ent

Characteristic Requirement for Chilli 

sauce (a s  per cent by 

m ass)

Tamarind sauce (as per j 

C8fltbymass) j

Total solids 2Sm in 4256

Total soluble solids 20 mm 38707

Acid 1 2  min (a s acetic a a d ) 5.3633 (as tartaric a a d ) i

Total sugars (as ewert sugar) 1
_______

10 min 26 347 1
_ ---------------j

W hen comparing w ih  c h U  sauce standards the prepared tamer»k J sauce has far better 

values



4

C H A P TE R  V  

C O H C L U S IO N

Tamarind sauce with pumpton, low spice content and Brfc* value of 43 pot the tower rank 

sum Ingredient combination level of into sauce is; pumpkin 10%, sugar 20%, salt 1.5%, 

ginger 0.5% , Chili 0 5 % , cinnamon 0.25%, pepper 0.25%, cardamom 0.05%. Addition c l 

chemical preservative is better otherwise mould patches can appear. But here there Is no 

significant difference 8t 5 %  level between nine sauce varieties used. Statistically can't 

choose the sauce sample, which got lower rank sum. as the best one. Level of the four 

chemical parameters of the sauce which got tower rank sum are: total solids 42,56%, acidity 

expressed as Tartaric acid 5 363%, total soluble solids 38,703%, and total sugars (as invert

sugar) 26 347%

In this project an untrained panel w as used for the sensory evaluation, which apply tor the 

ranking of the samples Errors can be occurred because of the Unitarian personnel In such 

an ooceston by using a targe consumer panel consisting about 100 panelists errors can be

minrmtzed

Further studies and recom m endation

Here I studied only about ingredient combination and levels of the ^gradients «  sauce 

re c^e  8 y this, sauce recipe cannot be completely developed Below studies can be

recom m ended further

• Stodymg about the shelf fcfe of the sauce

• StiKfymg about the best stabler and the level* oft
• Stodyvtg about tamarind pulp extracting methods and conditions

3
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A P P EN D IX  1

Marketing survey about sauce

1, How often do you buy sauce per year? (Belong to any brand)

2 You buy sauce for (Under fine your answer)

(i) Special occasions (Arms giving, wedding etc.)

( ii) Daiy use

(ui) Both of those occasions

3 Different sauce tastes are mentioned below (Under line your choice)

(i) Sweet teste

• High sweettaste

• Low sweet teste

• Medium sweet teste

• Sweet less

( ii)  Sour taste

• High sour taste 

«  Low sour teste

• Medium sour testa

• Sour less

(in) Spicy teste

• High spicy

• Low spicy

• Medium sp cy

• spicy teste less

4 What ©your preference aboutcolour

• Natural colour of the used hurt (Without adding co*our«>gs$

• Bright cotour of that natural colour (By adding cofooruig)

• A  different colour (Adding a different colour)



5. Your preference ts

• High thickness

• Low thickness

• Medium thickness

6, Renumber the befow characteristics according to your preference

(i) Colour

(ii) Sweet taste

(in) Sour taste

(iv) Spicy taste

(v) Thickness



Appendix 2

Instructions for sensory evaluation 

Following instructions were given to the judges

(1) Ask from judges do not smoke, consume chewing gum. eating and dnnkmg for at least 

30 minutes before start testing Because above factors can affect taste feelings of judges

(2) Forget every thing, which you know about the sample preparation and used ingredients 

Because it can affect to the ranking

(3) Before start tasting and between tasting two samples eat piece of cream cracker biscuit 

and dnnk some water Cream cracker biscuit can neutralize mouth from other tastes

(a) Tel! to judges if it s  difficult to get idea about thickness colour like characteristics from 

given amount of sample, ask the sample bottles

(S) When panelists participating to the sensory evaluation ask to do not speak with other 

panelists and do not took at others baQot papers

v



Appendix 3

Questionnaire F o ; Ranking

Name

Product

Please rank these samptes for preference, Rank the sampte you like best as first and 

sample you like feast as ninth, Taste the sample in following order.

156 235 852173 431 36? 675 593 249

First 3*

Second — -----------— -

Fourth "  •• •" *■ “ • - • “

Fifth ......—
Sixth — ............

Seventh

Wcnth *•*" ***“ *“ *“

Commentsw — -*1---------------- ?___

HELP

' C&mz
case 

§&.zt face 
Ar®ma 
iTfofik fftfis



Appendix 4

C a lc u la tio n  of rank sum

Ta b le  A .4.1. P reference of the characteristics

C o lo u r S w e e t taste S o u r taste S p ic y  taste T  hickness

1 3 4 1
■ ■ i

5
-

1 ■ " ’ ~~ — < 
2

2 '
, 5  __________________ |

2  1
3

1
1 -----------------------

3 2 4 3 5 1

4 5 3 2 1 4

5 2 i 3 5 4 1

6 5 1 2 4 3
L _ _ ..

7
t

5 4 1 2 3

8 1 4 3 5 2

9 1 1 5 3 4 2

10 4 2 5 3 1

11 4 ' 5  ' 3 1
4 _____________i

12 2 5 4 1 3

I 13 1 4 5 2 3

14 1 3 4
. 5 - J L2_______

15 3 1 1 2
- , 5 _________ f 4 I

16 _
5 _ _ _2 ___________ i 3

1 7
2 8 ' j 3

1
4 1

To ta l
6 0

51
I -

52



Appendix 5

Statistical Chart

Rank Tota ls
Rank totals requred for signficance at the 5%  level (P<=0 05) The four figure blocks 

represent, lowest insignificant rank sum. any treatment-highest insignificant rank sum. any 

treatment Lovvest insignificant rank sum. predetermined treatment-highest insignificant rank 

sum predetermined treatment

No of Numb#f of tr*atm»nts or tim p 9s
rtp v 7  ~“ ] 3 4 5 6 7 8 9 ! 10 [  11

2
3 9 3-11 3  13 4 -1 4

!
4 16

1

4 18 5 1 9

3 4 -1 4 4 -1 7 4 - 2 0 4 - 2 3 5 - 2 5 5 - 2 8 5 3 1
4 8 4 -1 1  5 1 3 6 - 1 5 6 - 1 8 7 - 2 0 6 - 2 2  I 6 - 2 5 9 2 7

4 5 -1 1 5 - 1 5  6 - 1 8 6 2 2 7 - 2 5 7 - 2 9 6 - 3 2 6 - 3 6 6 4 0

5 -1 1 6 - 1 4  7 -1 7 6 - 2 0 9 - 2 3 1 0 2 6 1 1 - 2 9  J 13-31 14 34

5 6 - 1 4 7 -1 6  6 - 2 2 9 - 2 6 9 -3 1 1 0 3 5 1 1 - 3 9 1 2 -4 3 1 2 4 8

6 - 9 7 -1 3 6 - 1 7  1 0 -2 0 1 1 -2 4 1 3 -2 7 14-31 1 5 - 3 5  j 1 7 -7 8 1 8 4 2  J
> -H 

6 7 -1 1 6 - 1 6 9 -2 1  1 0 -2 6 1 1 -3 1 1 2 - 3 6 13-41 1 4 - 4 6 15-51 1 7 -5 5

7 -1 1  j 9 - 1 5 1 1 - 1 9  1 2 -2 4 1 4 -2 8 1 6 0 2 1 6 -3 6 2 0 4 0  | 2 1 4 5  ! 2 3 4 9

7 M 3 1 0 -1 8 1 1 -2 4  1 2 -3 0 1 4 -3 5 15-41 1 7 -4 6 1 8 - 5 2 1 9 -5 6 2 1 6 3

a - 13 1 0 -1 5 1 3  2 2  1 5 -2 7 1 7 3 2 1 9 -3 6 2 2 -4 1 2 4 - 4 6  i 2 6 -5 1 L  J
8 9* 15 1 1 -2 1 1 5 -2 7  1 5 -5 3 1 7 - 3 9 1 6 -4 6 2 0 5 2 2 2 - 5 8  j 24  8 4 25-71

1 0 - 1 4 12*20 1 5 - 2 5  17-31 20*36 7 3 -4 1 2 5 - 4 7 2 8 - 5 2 3 1 - 5 7 3 3 6 3

9 11 16 1 5 -2 3 15 3 0  1 7 -3 7 1 9 -4 4 2 2 - 5 0 2 4 - 5 7 2 6 - 6 4 2 6 -7 1 3 0 7 8

1 1 - 1 6 1 4 -2 2 1 7 -2 6  2 0 -3 4 2 3 - 4 0 2 6 - 4 6 2 9 - 5 2 3 2 - 5 8 3 5 6 4 36  70 !

10 1 2 - 1 8 r  1 5 -2 5 1 7 -3 3  2 0 -4 0 2 2 - 4 8 2 5 - 5 5 2 7 - 6 3 3 0 - 7 0  ! 3 2 - 7 8  1 3 4 -8 6  '

1 2 - 1 8 1 6 -2 4 1 9 -3 1  2 3 -3 7 2 6 -4 4 3 0 - 5 0 3 3 - 5 7 3 7 - 6 3 4 0 - 7 0 4 4 -7 6

11 1 3 - 2 0 1 6 -2 8 19 3 6  2 2 -4 4 2 5 - 5 2 2 8 - 6 0 3 1 6 6 3 4 -  76 3 6 8 5 3 9 9 3

1 4 - 1 9 1 6 -2 6 2 1 - 3 4  2 5 -4 1 2 9 - 4 6 3 0 5 5 3 7 6 2 4 1 - 6 9 4 5 - 7 6 4 9 8 3» - ■ — -4

1 ? 1 5 -2 1 1 8 - 3 0  ]  2 1 - 3 9  2 5 -4 7 26*56 3 1 - 6 5 3 4 -7 4 3 6 - 6 2 4 1 -9 1  4 4  100

1 S -2 1 1 9 -2 9 24 3 6  2 6 -4 4 3 2 - 5 2 3 7 - 5 9 4 1 - 6 7 4 5 7 5 5 0 8 2  ! 5 4 - 9 0

1 3 1 6  2 3 2 0 - 3 2 2 4 -4 1  27 -51 3 1 - 6 0 3 5 - 6 9 3 6 - 7 9 4 2 6 6 4 5  98  T  4 9 1 0 7

1 7 - 2 2  2 1 -3 1 2 6  3 9  31 -46 3 5  5 6 4 0 6 4 4 5 - 7 2 5 5 - 6 0 5 4 - 6 9►--------------- 1
5 9 9 7

14 1 7 - 2 5 22*34 2 6 - 4 4  3 0 5 4 3 4 -6 4 3 6 -7 4 4 2 - 8 4 4 6 - 9 4 5 0 1 0 4 5 4 1 1 4

1 8 -2 4 2 5 3 3 2 8 - 4 2  3 3 -5 1 3 6 - 6 0 4 4 6 6 4 9 - 7 7 5 4  6 6 5 9 - 9 5  ' 6 5 - 1 0 3

15 1 9 - 2 6 * 2 5 3 7 2 6 -4  7 3 2 -5 6 3 7 - 6 8 4 1 - 7 9 4 6 - 8 9 5 0 - 1 0 0 5 4 - 1 1 1  j 5 0 1 2 2  j

1 9 - 2 6 2 5 - 3 5 1 3 0 - 4 5  3 6 -5 4 4 2 - 6 3 4 7 - 7 3 5 3 6 2—---------- --- < 5091 64 101fr— — -- 7 0 -1 1 0
► __T 1

16 2 0 - 2 8 2 5 - 3 9 3 0  50 35-61 4 0 - 7 2 4 5 - 6 3 4 9 - 9 5 5 4 - 1 0 6 5 9 - 1 1 7 6 5 1 2 9

2 1 - 2 7 1 2 7 - 3 7 33a 7 39-57 4 5 6 7 51*76 I 5 7 - 8 7 6 0 9 7^ -----—4 6 9 - 1 0 7► — 7 M 1 7 4

17 2 2  2 9 r  27  41 32*53 1 6 -6 4 4 * 7 6 4 8 -8 8 5 0 1 0 0 5 6 - 1 1 2 6 5 1 2 4 6 8 - 1 3 6 1
1 2 2  2 9 26-40 3 5 -5 0  4 1 -6 1 46*71 5 4 6 2 6 1 - 9 2 6 7 * 1 0 3

► — >■'- — — — <«
74 113 i 8 M 2 3

>— .— ——  
18 7 3 -3 1 2 9 4 3 34 5 6  4 0 -6 8 4 6 -8 0 5 1 - 9 3 5 7 - 1 0 5 6 2 - 1 1 8 6 6 1 3 0 7 5 1 4 3

2 4  3 0 3 0 - 4 2 37 5 3  4 4 6 4 51 7 5 5 6 -6 6 6 5 - 9 7 7 2 - 1 0 6  { 7 0 1 1 9 6 6 1 3 0

19 2 4  33 1 3 0 -4 6 r  37 5 8  4 3 -7 1 4 9 -8 4 5 5 - 9 7 61 H O 6 7 - 1 7 3 7 5 1 3 6 7 8 1 5 0

L l_ 2 S 3 2 ’ 5 2 -4 4 3 9 5 6  4 T - 6 * 5 4  79 6 2  9 0 6 9 1 0 2 7 6  114 ̂ i -ji» -i|_84  125 91 137

Source Modified from larmond. 1977



Calculation of chem ical analysis

Total solids

Weight of moisture cane =228619
Weight of the sample = 7  05
Final weight of the moisture can ♦ dried residue =25862

Appendix-4

Total sold*

Determination of acidity

Weight of the sauce 
Required NaOH 
Acidity

Total soluble solids

Weight of the sauce sample 
Weight of the filter papers 
After the drying residue ♦ fitter paper 
Weight of the r  soluble solids

Insoluble solids per cent

Total soluble solids

= 3 001 x 100 
705

= 42 56%

= 5 0067 
= 17 9 ml 

= 15 nv 
M

= 15x01 x 179 
50067 

= 5 3633%

= 200014 
= 0 4342 

= 43 5797
= 43 5797 - 42 3746 - 0 4342 

= 0 7709 
= 0 7709 x 100 
200014 

= 3853%
= total sobds - ^soluble sofcds 

= 42 56 - 3 853 
■ 38 707%

Total sugars

Standardization of Fehlmg s solution and find correction factor 
Concentration ri mgr 100 ml. of anhydrous dextrose m

standard dextrose solution = 167 0 
THre m ml. obtan by daect ttrabon =28 7
Dextrose factor (or 28 7 ml of standard dexrose solution = Tare «  ml x number of

mg of anhydrous dextrose m 1 ml of standard dextrose solution
= 28 7x1 67 
= 47 929

Dextrose factor for 28 7 ml of standard dexvose solution ■ SO 00 
Correcaon to be appted id dextrose factor derived from ante = 47 929 - 50 00

= •2071

IM g r a m i of anhydrous daatfmse present ei 1 ml ct the
prepared somson » m «

tare
* 5057 - 2071



Required sample solution

Total sugars (as invert), per cent by mass

-  48 499 
= 36.7

M = 48 499 = 1 321 
367
= 200 x 1 32 

10,023 
= 26 3 4 7 %



Dextrose table for 10 ml of Fehling 's  solution

Appendix -  7

Ml of sugar solution required Dextrose factor' Mg dextrose per 100 ml

(1) (2) 4 . _ (3)
15 49 1 327 I
16 49 2 307
17 49 3 289
18 49 3 274
19 49 4 260

20 49 5 247 4
21 49 5 235 8
22 49 6 225 5
23 49 7 216 1
24 49 8 207 4

25 49 8 1993
26 49 9 191 8
27 49 9 1849
28 500 178 5
29 500 172 5

30 50 1 167 0
31 502 161 8
32 502 1569
33 503 152 4
34 503 1480

35 504 143 9
36 504 1400
37 505 1364

38 505 132 9
39 50 6 1296

40 506 1265
41 507 I 1236

42 507 1208

43 508 118 1
44 508 1155

45 509 1130

I 46 509 | 1106

47 51 0 ’ 108 4

48 51 0 106 2

49 51 0 104 1

50
1 - 5M 102 2

mg of dextrose corresponding to 10 ml of f eM.ng s to M «r.
Source S IS  561 1962

n
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