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Abstract

The peanut (Arachis hypogea) is one of the major oil seed crops of high economic 

value. Almost the entire local production of peanut is supplied to the domestic market 

as raw pods. In Sri Lanka yet no attention is given for manufacture a peanut based a 

value added products. Therefore the development of a value added product ait small 

and medium scales would remedy several problems involved in both crop and food 

industry. Among the peanut based products, peanut butter represents a promising
t-

item as there is a big demand of the butter itself and there is a variety of other 

applications for peanut butter in the food industry. In the context of Sri Lanka peanut 

butter is yet imported and sold at an approximate of 150 Rs for a 200g block.

A study was carried out to establish a protocol for a low cost peanut butter formula
*

containing locally available raw materials. The study also included a comparative 

physico chemical analysis of the butter formula and a sensory evaluation of the final 

product A s raw materials Red Spanish and pink coloured peanuts, potable water, 

and several other ingredients w ere used. As equipment a manually operated grinder 

and a locally invented gas oven were used. Peanut butter samples prepared were 

packed in jam bottles. Peanut butter preparation was done in seven steps viz.
4-

baking, immediate cooling, removing skin and germ, grinding, mixing with 

Ingredients, packing and cooling to 10 °C. Preliminary studies were carried out to 

detecting proper baking temperature, finding out and quantifying stabilizers to 

prevent oil separation, determining the effect of germs and skins, and assessing the 

' effect of immediate cooling after filling peanut butter in to containers.

Th e  optimal combinations of temperature for roasting a 2 Kg batch of peanuts were 

160 for 30 minutes and 150 for 40 minutes. A s  suitable stabilizer hydrogenated 

vegetable fat gave satisfactory results. Germ  and skin of peanuts gave a bitter taste 

to the peanut butter. In addition the ground skins also, gave a small dark spotted 

appearance to the butter making & unattractive. Removal of both skin and germ  can 

remedy the problems like bitter taste and unattractive appearance. Immediate cooling 

of peanut butter after the preparation prevents oil separation of the butter. According 

to the sensory evaluation the butter samples could be competitive to the imported 

counterparts.
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Chapter 01.

1j0 Introduction.

Th e  peanut (Arocfib hypogee) te one of the major oilseed crops of High economic value. 

Am ong the varieties cultivated in Sri Lanka, M il, Red Spanish* No.45 and south China are 

predominant
•r

*
A

A s far as the recent peanut production in Sri Lanka is concerned* in 88/90 11.120 tons of 

pods were produced w8h the average yield of 1019 kg/ha. Almost the entire local production 

is supplied to the domestic market as raw pods. Usually the market prices during the 

harvested seasons (Yata and Maha) are considerably less. Th e  seasonal fluctuation of the 

prices makes this terming (ess profitable to the farmers. Mainly, the local population 

consumes peanut roasted. Despite the big potential of this crop tor manufacture of value 

added products yet no attention Is given. Therefore, the development of value added 

products at small and medium scales would rem edy severe! problems involved In this 

husbandry. However, the products to be manufactured should be competitive vwth similar 

products imported to the local market in every aspect including quality and cost 

effectiveness.

Am ong the peanut-based products, peanut butter represents a promising item as there te a 

teg industrial demand through out the world and there are a variety of other secondary 

applications tor peanut butter in the food industry.

Peanut butter te by far the most important product made from peanuts in the United States. 

Oespfte many countries including Sri Lanka produce peanut in large quantities they hardly 

consume peanut In the form of butter and if they oonsume only bnported varieties, tn the 

context of Sri Lanka peanut butter te imported and sold at an approximate of 150 Rs per 

200g blocks. This price Includes unneoessarfly costs for importing, tong range transporting 

and so on and is not affordable to the majority of the local consumers. Hence, manufacture 

of a low cost peanut butter in small scale certainty Has 8 benefit tor both farmers and 

oonsumers.

i

Peanut butter is a  oohastee, comminuted food-product prepared from dean, sound shaded 

groundnut by grinding roasted, mature groundnut kernel from which the seed coat have 

been removed and to vritich salt <s added as a seasoning agent (U .S  standard tor grades,

l



ED H . 1966). The fat content should not exceed 55%  white the amount of groundnut must not 

be less than 90%.
*

There are seven major steps involved in the manufacture of peanut butter viz. shelling and 

cleaning, roasting, cooling, blanching, picking and inspecting, grinding and packaging 

(Woodnoof eta/. 1949).

Th e  main objective of this study was to develop a protocol for manufacturing a peanut butter 

formula suitable for small-scale producers. In this connection attempts were taken to use 

hand-operated simple machines and to utilize locally avaiiable raw materials.

Major constrains in the manufacture of peanut butter are problems connected with oil 

separation from the solid particles, rancidity, putrefaction of protein fraction caused by 

bacterial sctton and darkening of the product due to reactions between the protein and sugar
■H

(Peanut butter contains nearly 25%  of protein).

In reality for the protein fraction -putrefaction end for the darkening requires considerable

moisture, since peanut butter seldom contains more than one percent moisture they need
*

not be feared as danger sources. Th e  splitting of fiat depends on moisture contents and on 

the presence of fat splitting enzymes (lipase enzymes). Th e  second step is the oxidative 

rancidity, which develops readily and rapidly, in the unsaturated portion of oil when it is 

exposed to air.

Methods of prevention of oxidation should either prevent oxygen from contacting the oil 

product or incorporate an antioxidant in to the product which act as an oxygen acceptor. 

Operations in oil separation include special grinding of roasted peanuts, heat treatment of 

peanut butter after packing and incorporation of various substances in to the peanut butter 

Including water, honey, glycerine, mono and dlgtycerides, and hydrogenated vegetable fat 

with different degrees of hardness. In the case of U S  peanut butter industry hydrogenated 

peanut oil is being used to remedy these problems.

Since crystals of fiat ere not present in the natural oB of peanut butter at ordinary 

temperatures, hydrogenated peanut oil, which is crystalline at these temperatures, is mfeed 

uniformly with the product to*provtde such crystals. Generally, this Incorporation improves 

general properties. «The melting point of the hydrogenated  peanut oil is reached to ensure 

more complete and a successful dispersion of the hard tel with the natural oB and the entire 

mass comprising peanut butter, in a satisfactorily stoblised peanut butter, crystallsation of 

the added fat (hydrogenated peanut o i) takas place generally throughout the product before

2



product to ensure the presence of sufficient crystals at the room temperature to entrap the 

natural oil.

The effect of the skin is more detrimental to the appearance than to the flavour. The ground 

skins appear as small dark spots through out the butter, giving an unattractive appearance. 

(Peanut hearts are also objectionable because of dull grey colour).
«v

Hearts and skins of peanuts lower the aroma and flavour of the peanut butter as they contain 

bitter substances. Peanut hearts contains at least four bitter principles, which possess the 

saponins (Dieckert and Morris 1958). The skins are bitter due to the catechol tannin and 

related compounds (Stansbury and Hoflpauir 1952).

Purified tannin represents about 7%  of the weight of the skins and discolours the peanut 

butter (Stanbury etal. 1950). Skins represents 2,5%  to 3.5%  of peanut kernels.

Bright light, especially that with U V  rays, is detrimental to peanut butter. According to 

experiments, oil separation was greater by 31%  than in dark.

The stability of peanut butter was unaffected by salt (Freeman et af; 1954) The experiment 

conducted to study on rancidity after 30 and 90 days revealed that there is no apparent 

difference in rancidity as indicated by aroma, flavour, peroxide value, or percentage free 

acid.

Storage temperature also affects the shelf life. Studies on the effect of storage temperature 

on the shelf life of the peanut butter showed that the lower temperatures increase the shelf 

life probably due to the reduction of rancidity and oil separation by lower temperatures.

Th e re  are several standards set by relevant International Institutions. According to the U S  

Federal regulations the peanut content should be 90%  or more’, salt content does not exceed 

1.6% , stabilizer content should not exceed 6% . In peanut butter the colour should be ranged 

within 3 to 4 U .S.O . standard colour chips. Maximum oil leakage permitted is 0.5 ml. 

Aflatoxin level should be below than 20 ppm as set by the F .Q A

Therefore small scale or medium scale farmer has a dual responsibility; should meet several 

requirements to produce profitable (low cost) butter formula white maintaining the quality 

parameters simitar to oom m erdaly available counterparts. In this connection the following 

requirements are $q be m et

Th e  peanut butter formula should be cost effective.

Th e  formula should have sensory characteristics acceptable to the consumer*

3



The formula should have sensory characteristics acceptable to the consumer. 

The sheff Ufa of the product should be sufficient

Objectives of the study.

In accordance with the above requirements the present study has the following objectives.

1. To  study the feasibility of manufacturing of peanut butter In small scale.

2. To  analyse physicochemical characteristics of peanut butter and compare it with
F

imported peanut butter samples

4



Chapter 02.

2.0 Literature review .

2.1 Local a va ila b ility  of peanuts

In Sri Lanka groundnut is mainly grown in the dry zone: and to a limited extent in. the 

intermediate zone under Coconut (Cocos nucifera) plantations particularly in the Kurunagala 

district The main growing seasons are Maha and Yala. The Maha is the period of major 

rains (mid September to January) and the Yala is the period of minor rains (mid March to 

July). Th e  main growing areas in Maha (8 0 % ) are Hambantota, Moneragala, Kurunegala 

and putlalam districts and they are the highest grown districts of peanuts.

Ta b le  2.1: C u ltiva te d  extent o f groundnuts 1988-1998. (In hectares)

1984 1990 1991 1992 1993 1994 1995 1996 1997 1998

Total 11,240 8,950 7,530 7,640 9,690 1,0430 9,890 8,800 9,180 10,110
Maha 7,330 5.470 5,070 5,560 6,580 7.340 t 7,390 6,630 6,460 7,290

Yala 3,910 3,480 2,480 2,080 3,110 3,090 2,500 2.170 2,720 2,820

Source: (Statistical abstract of the democratic republic of Sri Lanka 1999)

2.2 C u ltiva tio n  o f peanut In S ri Lanka.

Ta b le  2J2: M ajor peanuts varieties cultivated In S ri Lanka.

Variety Attributes
Ml 1 Medium sized 2 seeded 

pods with pink testa.
Red Spanish Large 3 seeded pods 

vrith dark pink testa,
No 45

!

High shelling (7 5 % ) , 2 
seeded pods with pink 

-teste. I
South china I Medium bold pods with

w_______ I pink testa. _____________

Source: Groundnut a global perspective 1991.
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In Sri Lanka the recommended sowing time for Maha season is mid October to the end of 

October and April for YaJa season. Commonly spacing for peanut is 24 x 15 cm  for Spanish 

bunch and 24 x 30 cm for Virginia bunch is common. Recommended fertilizer doses in Sri 

Lanka Include N: P: K 30: 65:45 Kg/ha tn form of top dressing at the flowering stage. In 

noncalclc Lactosots and Regosols, 100kg/ha of Gypsum  is recommended to apply to avoid 

‘ pops* (empty pods) In the produce.

Th e  Maha season crop in Sri Lanka is rainfed, whereas the Yale season crop receives full 

irrigation. Irrigation at 50% moisture depletion in reddish brown soils.gtve optimum pod yield 

and water use efficiency.

Z2A H a rve s t d ryin g  and storage.

Th e  crop is mainly harvested manually. Plants are pulled out by hand at the time of maturity.
j

Proper drying of groundnut is very important before storage. Moisture content should be 

reduced up to 6%  or below because higher moisture levels in the produce are congenial for 

the production of aftatrotin by fungi Aspergillus flavus in particular.

ZZ  A fiatoxln  contam ination.

Th e  several members of genera Aspergillus produce a substance toxic to other biological 

systems Including humans. Strains of Aspergillus flavus and * Aspergillus paras 8k: us 

produce aflataxins. Aspergillus are common contaminants of soils and organic materials.

This AspergBlus group of ftmgi Invades groundnuts in the field and during post harvest 

handlings.

2ZA B io logical effects o f A flataxins.

Aflataxins can cause damages In microorganisms. ceil cultures, plants and animals. There 

may be chronic or acute effects depending upon the dosage and the frequency of exposure 

to the toxins. Th e  effect of aflatcodn can be tmdgenfc, mutagenic, teratogenic o r carcinogenic.

Group of aflataxins consists in a ln ly o f  the following m em bers B1. B2, G 1, G2. M1. M2. 

Am ong them aflataxins  61 is the most abundant and considered to be most toxic form of the

aflataxins. Aflataxins are found In commodities like com , rice, groundnuts eta, UsuaVy 

aflataxins ere thermostable end they can be destroyed only In h$fl temperatures.

6



2JS2 Condition for toxin production.

Th e  ability of the fungi® to produce arid accumulate aftatoxms depends on environmental 

conditions, genetic potential and the duration of contact between fungus substrate.

Minimum RH required for growth of Aspergillus Pavus is 80% . (However the minimum RH 

suitable for growth varies with the condition of peanut kernels)

Aspergillus is mesophilic having the optimum temperature ranging from 11 °C- 41 °C and at 

44 °C-60 °C they may exhibit a 6-8%  growth.

Substrate with high carbohydrate concentration favour aftatoxin production. Generally 

moulds are aerobic. So it might be expected that O 2 is needed for growth and aftatoxin 

production. Reduction of Osand Increase of CO* decrease the production of aftatoxin.

Peanuts can be contaminated with the mould and subsequently can be produced aftatoxin 

during growth, harvesting or storage. Infection of peanuts with toxigenic fungi usually is ' 

associated with insect o r mechanical damage to the shells before, during or after harvesting.

Peanuts harvested mechanically tend to be contaminated than hand-picked ones due to the 

mechanical injuries on the pods. After harvesting of the peanuts it is essential to decrease 

moisture content to 8%  o r lesser. Then peanuts should be stored under the conditions where 

the moisture content is not Increased, ft is evident that field crops can be carriers of 

aftatoxins to human food through processing.

Several genotypes with resistance to in vitro seed colonization by AspergBtus Pavus have 

been known In the past However, this form of resistance is effective only when the seed 

coat remains intact Recently, genotypes that resist fungus invasion in the field and 

production of aftatoxin after fungus invasion has been identified Breeding efforts are 

underway at IC R iSA T and N R C G , Junagadh, India, to combine these forms of resistance 

with high pod yield. Proceedings of an international workshop on aftatoxin contamination of 

groundnut held at IC R IS A T centre in 1887* summarize the status of aftatoxin management 

research in the region and elsevdiere (ICR ISAT 1989).

1



2 4 J  Methods use for the identification.

The simplest test which can be used to determine the presence of aflatoxin, is the scanning 

of grain or seed vtfth tong wave U .V  light (365 nm ). A  bright greenish yellow or greenish gold 

fluorescence is correlated with the presence of aflatoxin. Infrequently, nonffuorescent 

samples contain aflatoxin, but usually only in small amounts (less than 30 pg/kg). The 

fluorescence is not due to the presence of aflatoxin, but rather to the fungal produced kojic 

acid. O ver 9 0 %  of the strains of aflatoxin producing Aspergilli also form kojic acid.

T o  determine aflatoxin T L C  can be used. Firstly aflatoxin should be extracted from the 

sample with an organic solvent For the separation T L C  is used. For the detection long wave 

U V  light is used. (The  aflatoxin is soluble in methanol, acetone and various olher polar 

solvents and sparingly soluble in watBr). T L C  is sensitive to 2 -4  pg/kg of aflatoxin (Romer 

1973).

Confirmation of the presence of aflatoxin can be accomplished chemically, or by mass 

spectral methods. (Haddon et a/1977).

In one system, a minicolumn or florisil tube is used tor separation. A  direct readout of

aflatoxin concentration in the tube can be obtained with a Velasco fluorotoxin meter. 

Alternatively, the column can be obtained served with long wave U V  light (Rom er 1976;

Shotwell eta/1977)

According to Stoloff (1976) high pressure liquid chromatography (H P L C ) shows promise 

for separating aflatoxins.

2.34 Preventive measures for aflatoxin.

The fungi attack damaged seeds more readily than they attack sound seeds. Control of 

insects and using care In harvesting can reduce the number of dam aged seeds. Removal of 

damaged seeds snd foreign material wig help control growth and aflatoxin in production.

Development of tow moisture oontent to seeds and storage at low RHL



Soaking of peanuts in a solution of P amino benzoic add reduced production of aflatoxin by 

50% . Potassium Sulfite and KP inhibit aflatoxin production. (Davis and Diener, 1975)

Spores of Aspergillus flavus do not survive a 45 second treatment with Ultraviolet light (Bean 

and Rambo, 1975).

2.3£ Inactivation of aflatoxin.

Either chemical or physical treatments can be used to inactivate or detoxify aflatoxin. 

Methods for detoxification were reviewed by Dollear (1969).

Sodium hypochlorite, or bleach, has been effective in inactivation of aflatoxin. According to 

Dollear (1969), the most promising reagents for detoxifying aflatoxin are ammonia, 

methytamine, sodium hydroxide and ozone.
*

Th e  primary physical treatment used to reduce toxicity of aflatoxin is heat Roasting of 

peanuts at 150 °C for half an hour reduces aflatoxin B1 about 8 0 %  and B2 about 60 %  (Lee 

efa/1969)

2A  Nutritional aspects o f peanuts and peanut butter.

Table 7l& Com position o f edible dried groundnut per 100g.

Composition Values
Moisture 3.0g

Energy 567KCI

Protein 25.3g

Fats 40.19

Carbohydrates 26.1g

Source: Perere W.D< A, TabSê of fbodoomposSkm 1989.
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Ta b le  2 4 : V ita m in s and m inerals o f groundnut d ry  pe r 100g o f edible portion.

Composition Values

Calcium 90{m g)

Phosphorus 350(m g)
e

Iron 2 8 (m g )

Carotene 37(pg)

Thiamine 900 (n g )

Riboflavin 1 3 0 (p g)

Niacin
•

19.9 ( » g )

Source: Perera W .D A  Table of food composition 1989

Ta b le  2 4 : C o m p o sitio n  o f  g ro u n d n u t roasted 100g o f  edib le  portion .

Composition Values

Moisture
*

3 0 (g )

Energy 567(Kcal)

Protein 26J2to)

Fats 39.8(g)

Carbohydrates 26.7(g)

Source: Perera W .D A  Table of food composition 1989.

Ta b le  2 4 : V ita m ins and m inerals o f roasted g ro u n d n u t 100g o f edible portion .

Composition Values

Calcium 77(m g)

Phosphorus 370(m g)

Iron 3.1 (m g )

Carotene o o o « )

Thiamine 390(ng)

Rfooftevtn 130(pg)

Niacin 22.1 (m g)

Source; Perera W .D A  Table of food oomposlion 1989.



Table 17: Composition of peanut butter per 100g of edible portion.

Composition Values

Energy 2637 kJ

Protein 23.1 g
a

Fat 52.5 g

Total carbohydrate 17.5 g

Sugars 8.2 g

Cholesterol Nil

Sodium 629 mg

Potassium 487 mg

Source: Perera W .D A  Table of (bod composition 1989.

2 4  History of peanut butter.

Peanut butter Is the most important product made from peanuts in the United States. Even 

though targe quantities of peanuts are grown in other countries, practicaliy non-is consumed 

as peanut butter.
*

*

Dates from about 1890 it was discovered that a very palatable paste or butter could be 

obtained by grinding peanuts, it soon become known as peanut butter, and presumably was 

made from raw peanuts. A  physician in S t Louis, Mo was reportedly the first to manufacture 

peanut butter commercially (Beattie 1938). ft w as recommended invalids because of its high 

nutritional value, ft was said to be used In sanitariums elsewhere, especially at batde Creek, 

Mich., due to its high protein content, tawparbofcydrate oontent and patotabifity.

Due to limited sate at first and lack of adequate equipment for manufacture, the price w as 

too high for gen ere) use. *

Th e  first product w as shelled roasted peanuts chopped, ground, or beaten in to a pulp in a 

doth bag wfih salt added.

II



About 1900. ft was teamed in the South America that the peanuts could be ground in to 

paste butter in the home. Soon it became a staple food and commercial production w as 

greatly stimulated, its first general use was for sandwiches served at outdoor parties and 

picnics; soon it was served in combination dishes, then in candies, cookies, ice cream, arid 

other ways in the home, at schools, and in public eating-places.

Until W orld w ar tl, peanut butter w as made in many small plants. More recently plants have 

become fewer and larger. Some plants now have a capacity in excess of 5 tons/hr or more 

than 120 tons in a 24hr period.

Peanut butter and the method and equipment for manufacturing it are continuously 

changing. The popular brands on the market are quiet deferent from those ten or twenty 

years ago.

Peanut butter can be made from any variety of peanuts. However in the context of U S A  a 

blend of two parts Spanish or Runner peanuts with one part Virginia peanuts are considered 

to be the best tp achieve the consistency desirable for peanut butter.

Som e peanut butters have a heavy -  roast colour and flavour where as. others possess light 

-  roast characteristics, in an attempt to make peanut butters that are different in colour, 

flavour, and texture, some manufacturers include targe pieces of peanuts, others add 

flavours such as matt orange, ham, and cheese.
4

A

According to W ood roof and co-workers (1949) there are seven different major operations 

required in the manufacture of peanut butter; shelling and cleaning roasting, cooling, 

blanching, picking and inspecting, grinding and oootrng.

2«6 Manufacture of peanut butter.

2& 1 Roasting.

4
Peanuts used in the manufacture of peanut butter are dry roastBd. Batch or continuous 

methods ere used for dry roasting of peanuts. According to the opinion of some operators, 

batch roasters have many adv^gfegesover the continuous roasters.

Different varieties must be roasted separately. Moreover, peanuts frequently come in kite of 

different moisture content, which need special attention during roasting. This can be done 

more satisfactorily In batch roasters than In continuous ones, tn the belch method, peanuts
A
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are heated to 320F (Beattie 1936) arid held at this temperature for 40 - 60 min to obtain a 

satisfactory roast

Th e  nuts in the batch must be unffiormty roasted. There should be even and complete 

development of colour from the centre to the surface of each kernel, without scorching, 

excessive oiliness, or decomposition of surface fats.

*■

Roasting is used to rapidly dry the nuts and during this operation moisture content is 

reduced from a normal of about 5 - 0.5%  (W ood roof ef a/1949). The drying is followed by the 

development of ofty translucent spots on the surface of cotyledons, called 'steam blisters* 

caused by oozing of oil from the cytoplasm as free oil. Change in colour is due to the cell 

waits becoming wet with oil. This stage is referred to as "white roast". The skins too become 

wet with oil. and darker in dolour. The final stage of roasftig is the development of a brown 

colour at which time the peanuts are done or "brown roasted" (W oddroof and Leathy 1940). 

Colour and flavour of the peanut butter is dependent oh the extent to which brown roasting is 

allowed to proceed. High roasting temperatures are undesirable. They breakdown the oils, 

scorch the surface of the peanuts and char the broken pieces of loose skin. Soot and smoke 

caused by burning chaff within the cylinder also result from these high temperatures.

Wiltich eft al (1952) found that the time of roasting peanuts is the most important variable 

affecting the colour of the roasted product Th e  moisture content is proportionately tower as 

the darkness increases; and the efficiency in blanching is not related to the degree of 

roasting.

Studies on effect of different roasting conditions on the content of thiamine in peanut butter 

showed that the content of thiamine diminishes with increase of roasting white the roasted 

peanuts darten.

Morris and Freeman (1954) determined that butter made from medium -  roasted peanuts 

exhibits the most desirable flavour and its retention, as compared wife butter from light 

roasted or dark roasted peanuts.

Morris ef af (1953) found that roasted peanut kernel have a higher oil oontent (47.9% ). Th e  

difference results from toss of votafite c omponents and moisture during roasting.

Sorted cotyledons '.remaining after elimination of germ s, skins and objectionable material 

during blanching, screening, and sorting contain a  higher, percentage d  oil (4 9 ,5 % ) than the 

roasted kernels.

B



Separation of components of lower oil content is responsible for this difference. Th e  Skins of
*

raw peanuts contains very fittfe oil, but when separated from roasted nute they contain 27%  

oil The skin absorbed oil from the cotyledons during roasting. The free fatty acids extracted 

from raw, roasted peanuts, sorted cotyledons, and peanut butters are uniformly law.

V

1S2  Cooling.

Cooling after roasting is necessary in order to stop cooking at a definite point and to produce 

a uniform product

In the plant the hot peanuts pass from the roaster discharge directly tp a cooler box The 

coolers are designed to distribute air in such a manner teat the entire stuffs of peanuts get 

cool evenly.

2.&J3 Blanching.

Removal of skin and heart of peanuts are called as blanching in the manufacturing process 

of peanut butter, this operation Is necessary as hearts of the peanuts give bitter taste if it 

remains in the final product

2.& 4'Plcldng and In sp e ctin g .

The blanched nuts are screened and inspected to remove scorched and rotten nuts, stones 

or other foreign or undesirable matter. This is done on a conveyer belt Ught nute are 

removed by blowers, discoloured nuts by electric eye, and metal pates by magnets.

2.&S B lin d in g  co o lin g  and packing.

Grinding is one of the simplest, but one of the most delicate operation In the plant Several 

deceives are used for grinding peanuts into butter are referred to as oommfnutBfs, attrition 

m ils, hom ogenise^ disintegrates, hammer mBs, orco lo ld  m ils.
fa _

Most of these can be adjusted over a wide range. This resuSs in a considerable variation In 

the quantity of peanuts ground per hour, the fineness of the product end the amount c f 08 
freed from the peanuts. Th e  grinding m® should be easy to d e a a  Usuafy two grinding
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operations are used to manufacture peanut butter. Th e  first reduces the nuts to e medium 

grind and the second to a fine smooth texture.
*

In order to make *churiky * peanut butter, peanuts pieces are mixed with regular peanut 

butter. A  specialty designed plate is substituted for the regular grinding;

Ingredients what are used for peanut butter are fed into the grinder with peanuts. Heat Is 

generated during grinding and this cause melting of hydrogenated fat an ingredient used for 

peanut butter. Over-heating is prevented by a water jacket A  constant pressure prevents 

formation of air bubbles in peanut butter during these operations.

A  heavy screw feeds the peanuts into the grinders and may also be used to deliver the 

deaerated peanut butter in to containers in a continuous stream under even pressure. To  

ensure even and complete assimilation of all additives into the peanut butter as well as 

adding others, it is discharged in to mixing pump.

Subsequently the extent goes to the tilling machine. Mixing is done with propeller-type 

btades with both forward and backward pitch.

Recommended temperature used during the biending of stabilizer added to peanut butter is 

GO^C to 74^C. But some mills run 10 to 15 degree higher. A  second miD for texturing or 

homogenising is recommended. Recommended temperature for titling jars is 29 to 44 °C. 
Riled containers should be about 10 °C.

t

Recent studies have shown that the best heat generated by grinding and mixing should be
*

removed immediately to ensure proper crystallization of the fate. Votators, a type of heat 

exchanger, are used to co d  peanut butter from about ASPc to 76°C or less before it is 

packaged.

2.7 Uses o f peanut butter.

Peanut butter is used by most families in som e manner. Children eat most of A  although 

women use a considerable amount V ery tittle is eaten by babies, men (of any age), dderfy
r -  —  -

women, o r by the obese o r diabetics. One of 8s  greatest essests is thataimost every one

protein teid fat renders ft espedafty suftabte for combining

carbohydrate foods, and the flavour is compatible with sweets.
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(n America 94% famfiles reported that they used peanut butter as a spread. Peanut butter Is 

a favourite Bern in school tunches in many countries. Characteristics that render it favourable 

for use in school lunches are,

*1

1. it is an excellent protein supplement and very high in total energy value.

Z  Fair source of calcium, iron, thiamine, riboflavin and niacin.

3. Children like its flavour.

4. Peanut butter may be held in unopened containers for several months without 

deterioration.

ft

Th e  use of peanut butter in sandwiches for school lunches, picnics and in the home has 

tended to level off since about 1969 in favour of more convenient and 'less messy* ways of 

serving peanut butter. T o  satisfy this trend there has been a marked increase in 

commercially made peanut butter sandwiches, cookies, wafers, patties, bars, and other 

snacks.

A  few recently introduced peanut butter products are the following:
*

Peanut butter cream cookies, Peanut crunch sandwiches, Nut sundae cookies, Nutty bars, 

Chocolate peanut bars etc.

2 3  D rawbacks of peanut butter.

1. OB separation from the paste.

Z  Rancidity.

3. Afiatzsdn.

4. Loss of flavour during roasting.

Z 9  Solutions fo r draw backs.

1. T o  prevent 08 separation hydrogenated fat dextrose and powdered sugar are used.

Z  The first step of this Is^the formation offree acid through the spirting of ofi motecutes, 

This depends oh moisture and on t t »  presenoe of fbtspffiting enzymes. Th e  second 

is oxidative rancidity which develops rapidly when Q* present Methods of preventing 

ffk k k r  are to keep O* away from the product or ptaoe In the product on 

antioxidant, which act es an O* accepter. Th e  raw  peanuts contain rather effective
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amounts of naturally occurring antioxidants. But these cannot survive the heat and 

exposure of roasting and grinding. Sothe adding of antioxidant is the solution for this. 

Not only antioxidants but also refrigeration of peanut butter also protect against 

rancidity.

3. A  great deal of the best flavour and aroma are unavoidably lost during roasting and 

cooling. Upon standing} specially when exposed to air at high humidity die flavours 

continue to be lost This is to be avoided by rapid and continuous processing, and 

by promptly and property packaging the product

4. Th e  fungi attack damaged seeds more readily than they attack sound seeds. Control 

of insects and using care In harvesting can reduce the number of damaged seeds. 

Removal of damaged seeds before manufacturing process is started is a one 

solution to reduce aflatoxin. For the identification of aflatoxin in peanuts the simplest 

test which can be used, is the scanning of grain or seed with long wave U .V  Bght 

(365 nm ). A  bright greenish yellow or greenish gold fluorescence is correlated w ith ;' 

the presence of aflatoxin. In frequently norrfluorescent samples contain aflatoxin, but

usually only In small amounts (less than 30 pg/kg). (Fennell eta/. 1973)
*

2.10 Sensory evaluation.

For the consum er preference quality of the food item is mainly affected. Th e  quality 

attributes depend on the sensory characteristics of the product Instrumental measurements 

of these sensory properties are impossible. To  measure sensory properties human beings 

are used. In sensory evaluations sensory capabiBttes of a group of individuals are utflteed to 

assess one or several qualitative aspects of a food la m . These aspects Include aroma, 

flavour, texture, etc. It is common and growing practice to utilize sensory evaluation panels 

to check final products, products befog developed and the product already fo the distribution.

Th e  sensory quality is an important parameter for both consumer and producer, in producers 

side it attracts  consumers and in consumers side it satisfies their aesthetic and gustatory

It is believed that cstefoffy selected, w e i trained, professional sensory panelists serve as 

proxies for the much larger population fo terms of determining what is eooeptebte quafoy In

m any food stuffe.
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Sensory tests can be classified in several ways. Sensory specialists and food scientists 

classify tests as consumer oriented or as product oriented. Tests, which are used to evaluate 

the preference for food products, are termed as consumer oriented. Tests used to determine 

differences among products are termed as product oriented.
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Chapter 03^

3«0 M aterials and m ethods.

The experiment was carried out In the Cathy Rich Memorial Food processing training centre 

EmbfllpitJya.

3.1 M aterials and equipm ent used.

3.1.1 Peanuts.

Red Spanish and pink colour skinned varieties were used to prepare the peanut butter 

samples. Peanuts were visually inspected to remove mould infected nuts. Peanuts were 

bought from the EmblUpftfya town.

3.1.2 Water.

Potable water from centraBsed water system of Embfllpitfya was used for all processing 

purposes. This water is usually chlorinated.

3.13 Packing materials.

A s packing*materials jam bottles were used. All the bottles were sterilized before using and 

lid was hermetically dosed. Th e  brimful capacity of those bottles was 360 ml. Th e  height 

was 1175m m . The neck finish diameter is 68mm.
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3.1*4 Grinding equipment

In order to grind peanuts to obtain homogenised pieces a tocalty invented hand operated 

gender was used

Plate 1: Manual grinder.

3.1.6 Apparatus for roasting.

For roasting the peanuts a gas oven and a paddy husk roaster were used

02 Paddy husk roaster

X>



3.1.6 Apparatus used for removal of skins of peanuts.

Plate 03: Peanut skin remover.

3.2 Preparation of peanut butter.

Usually, formula of the Peanut butter and accordingly the methods and equipment 

employed in manufactunng the butter are continuously being changed As a result of 

that the popular brands on the present market are far different from those available in 

previous decades

Geib (1941) described the peanut butter manufacture of m five steps, shelling, 

roasting blanching and gnndmg and homogenising where as Wood roof et al (1949) 

described its manufacture involving steps, sheling and cleaning, roasting, cooling, 

blanching, picking and inspecting, gnndmg and packing

The procedure followed m the present expenment is a different version (figure 3 1)
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Peanuts

Immediate cooling

i

Removing sJdn and germ

i

Grinding

l

Mbdng with ^gradients 

Packing 

Cooling 10°C

F ig u re 5*1 m anufacturing procedure used to  prepare peanut butter sam ples at C a th y 

R ich  M em orial Fo o d  processing training centre.

A  preliminary study was carried out to determine the baking temperature and Its duration 

optima! tor obtaining good qualfy peanuto For (Ms purpose, peanuts samples were baked at 

tefTtoeratures from 100 *C to 200 ^CX t  was tound that peanuts were not property balled at 

temperatures below 150°C* However temperatures betemen 150 to 200 gave better 

msiilts and tone required far efferent temperature  to give successful resubs e o re  also

different

Therefore* the n o d  study w as conducted to find too best combination c f temperature end 

tone by us*r* o sensory mnduatton. Ranking method was used asthe sensory evetoeSon*



Th e  rentes given by panellists were converted to soores aooondrng to the method of Fisher 

and Yates.

Ta b le  3*1: Peanut butter prepared w ith  peanuts roasted w ith  different heat treatments*

Sample Temperature Time

387 180 "C 20 minutes

876 170 'V 25 minutes

765 160’'C 30 minutes

664 150 40 minutes

543 Market sample

A s steWtoere glycerine and dehydrogenated vegetable fat was used. Content of Glycerine 

remained constant whereas the quantity of dehydrogenated vegetable fat used was 

changed. Accordingly five samples with different amounts of the oO were prepared. (Table 

3.2)
h i i

Ta b le  3.2: peanut butter sam ples w ith  different am ounts o f hydrogenated vegetable

fet.

Sample Oehydrogenated vegetable o9
S, Ofl
s* i g

20
Ss 30
Sr 4o

_______§j______ s o

Alter 30 days those samples w ere tasted to determine whether t o r e  to 08 separation, 

Another 5 samples were prepared by using vegetable o i Instead of dehydrogenated

vegetable fet
*  .

2 *



Table 3,3: Peanut butter sam ples w ith  different vegetable o il.

Sample vegetable oil
V , 1 9
V i 2 g
v a 3 fl
v 4 4 g

V « 5 g

Alter 30 days those samples were also tested to determine whether there is oil separation.

P re lim in a ry  studies to  determ ine the effect o f hearts and skins.

Three different types of samples were prepared to determine the effect of hearts and skins of 

peanuts on the quality of the peanut butter. The first sample was prepared without removing 

both skins and hearts. (Without blanching) The second sample was prepared removing only 

skins. The third sample was prepared with skins and removing hearts.

Table  3-4 peanut butter sam ples prepared w ith different im purities.

Sample name way of preparation

R 1 with both skin and heart

R j with heart

3 a_______________________ with sion

The samples were also tested to determine ihe quality*
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9*6 Effect o f co o lin g  Im m ediately after pactdng peanut buttof Into bottles on o il 

separation.

Tw o  differenttypas of samples ware used for this purpose.

Immediately after preparation of peanut butter the first sam plew as placed in the refrigerator 

at 8 °C for 90 minutes. The second sample after the preparation was kept in the room 

temperature at 28 °C. After coding the first sample was again brought to room temperature. 

Oil separation of both samples was assessed at regular Intervals.

3.7 Chem ical analysis

»

3*7.1 M oisture Determination

3.7.1.1 Equipm ents for moisture determ ination

1. Meta) dishes, with lids.

2. Oven, maintained at 105 ± 2 °C.
3. Desiccators, vtfth a suitable desiccant

37*1*2 Determination of m oisture.

Th e  metal dishes were dried In the oven for 30 minutes and cooled In a d8Siocator and 

weighed to the nearest nriEgram (m »). Then sample eere put in dried dishes and got the 

weight of both (ro*). Th e  samples were dried at 105 ^  for 2  hours In an oven. Then they 

were cooled in a desiccator and were again weighed (ms)- Th is  process cf drying cooling 

and weighing of the oven dried samples were repeated at 30 minutes Intervals unfit the 

ditferefttebetwaen t o  suocessfre weighs tfd m rt euoeed 1 m g. (Three samples e w e  used 

for the determination of moisture).

Moisture, peroantby m ass- pftr frVM nb- mi) X100
(mrOH)

n



3*7.2 Determination of fa t

3 J Z 1  Apparatus.

1. Soxhtat extraction apparatus 

2  Oven, mamrtained at 105* 2 °C.

3. Desiccator with a suitable desiccant

3.722 Reagent

Petroleum ether, boiling point ranges 4 0 °C to 60° C .

Z.72JS M ethod.

Th e  soxhlet flask was dried in the oven and cooled in a desiccator and weighed. Th e  

sample was weighed and transferred into a suitable thimble: The fat content in the thimble 

was extracted with the petroleum ether for 10 hours: Then the solvent was evaporated. Th e  

flask was dried in the oven, cooled in a descScator and weighed. This process of drying, 

ooottng and weighing was repeated at 30 minutes interval until the difference between two 

successive weighing does not exceed 1 mg,

1 7 2 4  Catcutattan:

Fat, percent by mass = ((m ^-nb) / (m »)) * 100. 

m« is the mass, to g o fth e  flask with the fet 

ma te Ihe mass to g» of the empty flask 

n b  Is the mass, in g , d  the sample

Oetermtoabon of aftatotfn was conducted to ooflabocaSon with Thrtoosha Company by using 

K P LC  method,



SjB Sensory evaluation of prepared peanut butter.

Firstly ranking method was carried out for colour, aroma, and taste.

A  trained sensory panel ’consisting 12 persons working as agricultural instructors at Uva 

province w as used for this purpose.

For the sensory evaluation, panellists were assigned to individual booths was fatilfeted with 

drinking water to rinse mouth in between tasting, cream cracker biscuits to be taken in 

between tasting to avoid carrying over effects.

Each tasting booth w as sufficiently illuminated and the panellists ware served with a 

scorecard for the ranking test ttts shown in appendix 1.

Th e  panellists were requested to score the samples according to the preference of colour, 

aroma and tastB. This sensory evaluation method w as carried out for the purpose of finding

the suitable temperature for baking of peanuts.
*

3J8.1 Selecting a suitable peanut butter form ula.

Another hedonic sensory evaluation was done to find the best formula for peanut butter 

making.

In this ease five samples were used including market sample. For this purpose peanut 

butter samples were prepared changing the ingredient monosodium glutamate and vanilla, 

tt ts shown in the table 3.5. But the other ingredients and amounts are same.
1

All the test datum were analysed by S A S  statistical computer software by using analysis of 

variance method (A N C V A ) and least significant method (L S D ) for Turkey test (Snedeoor 

1956) at 5 %  level



4 jO R eiutto  am i D iscu ssio n .

C hapter 04.

4.1 Selection of suitable tim e temperature com bination for roasting of peanuts.

Results obtained from the sensory evaluation conducted to find out the optimal combination 

of temperature and time for roasting of peanuts revealed that the best time temperature 

combination for roasting of peanuts is 150 °C in 40 minutes.

Colour and Savour of peanut butter is dependent on the roasting process especially the 

quantity of heat and time of Its exposure. Therefore, the sensory evaluation was conducted 

on the basts of colour arom a and taste. Preference for colour aroma and taste of four 

different samples were checked by a sensory evaluation. The baking temperature of peanuts 

of above mentioned samples were shown in the table 4.1. For the sensory evaluation a 

sample bought from the market was also used.

Aooording to the analysis of variance procedure for aroma there is not significant different 

among samples. But according to the A N O V A  procedure for teste there is significant 

different among samples. According to turkey test sample 543 is significantly different 

from 987 and 878. 8ut 876 and 987 are not significantly different 543 654 and 765 are not 

significantly different 543 Is the market sample. S o  the 654 and*765 is not significantly 

different from the market sample, in the case of colour sample 543,654,765 and 987 are 

not significantly different But 676 is significantly deferent from the other samples. So 

aooording to ootour, aroma, and taste 654 and 765 are the most similar product to market 

sample. Therefore the best time temperature combination for roasting is the 150 40

minutes and 160 30 minutes.

To o  many roasting of peanuts ware resulted (190 ®c and .200 ^C) dark roasted colour and 

It may result loss of volatile components which is responsible for the typical peanut flavour.
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Table 4.1: Baking temperatures used lo r roasting of peanuts.

Sam ple Temperature Tim e

987 i8 0 " c 20 minutes

876 170*0 25 minutes
i

766 160*0 30 minutes

654 150*0 40 minutes

543 Market sample -

AJ2 Results related for studies to  determine the suitable stabilizer and the am ount of 

stabilizers.

Oil separation could be seen in the samples, which wens prepared by using vegetable oil. 

The amount of ofl separation was increased with the amount of vegetable oil used. 09 

separation w as apparent in S i and S* sample, samples prepared with hydrogenated 

vegetable fat amounting 1 g  and 2g respectively. There were not oil separation $ jk S4 and Ss 

samples. Small amount of hydrogenated vegetable fiat (including peanut oil) are the 

commonly used emulsifiers, which are added to prevent oil separation and to males the 

product easier to spread. Th e  amount below 2 g  of hydrogenated vegetable fiat is rust 

sufficient to prevent oil separation In 90 g of peanut butter. S o  that it could be seen 09 

separation of the samples, which were, prepared by, using hydrogenated vegetable fat

Since crystals of fiat are not present in the nature) oil of peanut butter at ordinary (room) 

temperatures* hydrogenated peanut fat that is capable of forming crystals at normal 

temperatures helps to provide such crystals. Thenefare formation of such crystals In S , S » 

and S j  samples possibly prevented oil separation. However hard fiat needs to be sufficiently 

incorporated in the product in order to m u r e  the formation of sufficient crystals at room

tentoerature for entrapping the natoraJ oft. *



4*3 Results related to the effect of hearts and sldns.

Peanut butter, which was made by using nuts with hearts and skin, was found bitterer than 

other two samples, which contained either skins or hearts. Peanut butter, which was made 

using nuts with hearts, was bitter at a lesser degree. The other sample With no hearts and 

skins was not bitter. The ground skins gave a small dark spotted appearance to the butter, 

making it unattractive. Since tee skins contain a great deal of dirt, which is hardly removed 

by tee washing or brushing, they should be removed by other means in order to ensure 

hygienic conditions. Apart from that peanut hearts give a dull gray colour to peanut butter.

4 4  Results related to the effect o f im m ediate co o lin g  o f peanut butter ju s t after 

preparation.

Oil separation was not seen in tee samples that were cooled immediately after preparation 

whereas oil separation was found in samples, which was not cooled.

Heat is generated during grinding of peanuts and mixing possibly makes hydrogenated fat 

melting. Those fats matted should be cooled for proper crystallization. 00 separation of 

peanut butter is largely determined by tee nature and amount of crystals present Due to the 

cooling of peanut butter just after preparation, fat crystals are formed and peanut oft is 

entrapped into those crystals thereby preventing oil separation.
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4.5.1 Results related to  the  m o istu re  determ ination

4«6 Results obtain from the chemical analysts.

Tabfe42: Results related to  the m oisture determ ination

W eight of the crucible = 9.5095

Sample Initial weight
A

final weight W eight

difference

moisture %  

in wet

matter basis

Moisture 

% in  dry 

matter 

basis

First 3.3688 3.3540 '00148 0.439 0.441

Second 3.5090 3.4940 0.0150 0.427 0.429

Third 2.5050 Z4947 0.0103 0.41 0.419

Average 0.425 0.429

According to U . S . Food and D rug Administration the maximum allowable limits for moisture 

percentage in peanut butter is 4% .

The average moisture content of selected three samples was 0.4£>%. W ater in the liquid 

statute essential for the exlstenoe of all living organisms. The cells of fiving organisms have 

a very high water content, Le. more than 75%. This amount of water is required to maintain 

the cell in active state, and without liquid water IM ng organisms, Including microorganisms, 

wit not grow  or reproduce. Dormant celts, e g . bacterial spores, have a much lower water 

content (1 5 %  in bacterial spores), which is insufficient to a9cw active metabolism. Norma ty 

In dried peanuts moisture content lies between 5 -7 % . T o  make peanut, butter, roasting 

peanuts at 150 *C for 40 minutes w as done. Therefore, the remaining moisture content of 

peanuts also gats vaporised during roasting. More over in the normal manufacturing 

procedure, no water Is added to the peanut butter formula. Therefore no e considerable 

amount of water Is available in peanut butter. Accordingly 4 can be concluded that the 

growth of microorganisms in peanut; butter is not possible undarthe above circumstances*
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4.5.2Results related to fiat percentage analysis

W eight of the rounded bottom flask 

W eight of the initial sample 

W eight of sample and rounded bottom flask 

of moisture)

W eight of fat and rounded bottom flak 

Fat %  = 1.747/3.509 x 100 = 49.78 %

= 187,3843 g 

=3.509 g

=190.8783 g (after determination 

=189.1313 g

According to the results the fat content of the butter formula is = 49.78%

Th is  value is almost similar to that of the market sample, which is. (52.3)

According to Food and Drug Administration, the total oil oontent of finished food should not 

exceed 55%.

4.53 R esults related to  the determ ination of aftatoxin.

Examined aftatoxin amount was 15 ppb.

According to recommendation of the maximum level of aftatoxin content in peanut butter in 

U .S  A  is 20 ppb.

According to the S LS  standards fresh unshelled groundnuts shall not contain more than 30

pjrtk

4.8 Results related to the selecting o f suitable fo rm u la  fo r peanut butter preparation,

According to A N O V A  procedure tor colour and aroma, there is no significant difference was 

found in samples. A s  far as sprediblty is concerned there is no significant difference 

between the samples coding No 432 and 321. Samples 543 and 765 are not significantly 

different from other samples, Code No 321 Is the market sample. Therefore the sample 

coding No 432 mostly resemble vrith the sample which w as purchased from the market 

sample. In the case of overall- eoceptobftfty samples cording 432 543 and 765 are not 

significant^ different from the market sample. Therefore a l these formulas can be 

recommended for the preparation of thapaanut butter.
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Chapter OS

64) Conciliator).
6*1 Conclusions.

1. Th e  results of the study revealed that the baking stuff of 2 Kg of peanuts at 150 °C for 40 
minutes or at 160 °C for 30 minutes could satisfactory and efficiently roast the raw 
material.

2. As stabilizers for the prevention of oil separation from peanut butter, hydrogenated 
vegetable fat can be used as a replacement as gave better result than vegetable oil did.

3. Hearts and skins of peanuts contributed to a bitter taste in the peanut butter. And skins 
gave red colour spots through out the peanut butter making it rejectable by the 
consumers. Therefore it can be concluded that skin and hearts of the peanuts should be 
removed prior to grinding. To  remove skins and hearts of peanuts a hand-operated 
equipment can be used. (See ptate 3)

4. Immediate cooling of peanut butter just after preparation is needed to prevent oil 
separation.

5. For batting peanut a paddy husk roaster can be used in small-scale industries, as it is 
less expensive.

6. Th e  product is remarkably cost effective compared with imported one. Therefore the 
butter formula can be Introduced tothe local market easily.

7. According to the results obtained it can be concluded that the samples produce have 
resembles wfth the market product in terms of sensory characteristics. Therefore the 
product could be marketed vtfth help of small and medium scale industries.

8. The final product contains aftatoxin 15 ppb which is below than the standard set by U .S. 
F. 0 . A. therefore It can be concluded that the butter formula develop is safe for 
consumption.

5,2 S uggestions and recom m endations.

Peanut butter formula developed by current study can be reoommended for the further 
development in order to introduce it tor smalt and medium scale industries. However prior to 
this there is a range of necessary procedures to be fotowed. Som e of these are the:
1. MfcrobtotogtcaJ tests should be carried out to find out the presence of microorganisms in

peanut butter.
2. A n  investigation is recommended to conduct to identify the best vartety among the locally 

available peanut varieties,
3. Th e  storage stabildy of formulation should be accessed In terms of varying storage 

temperatures.
4. Th e  formulation is recommended to trial for possible apptications fo to other products 

such as ice cream.
5. Tests must be carried out for the manufacture of secondary products from peanut butter 

formula. Peanut butter-cream cookies. Peanut crunch sandwiches, Nut sundae cookies, 
Nutty bars, Chocolate peanut bars ate.

. 6. A s for as iheafiatoxlns content bi the p ro d u c ts  concerned t i s  beta* than the U . 3 , F . 
D  A . standards. T o  maintain tells level it is recommend that the raw materials be 
selected in such a way that eflatesdn level would be minimal. It Is eteo recommended teat 
farmers should be instructed to reduce mechanical damages end Infections,

o
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Appendices 1.0

1.1 Questionnaire for ranking.

Product -  Peanut butter.

N am e........................ Date ................... „............

You are provided peanut butter samples. Please rank these samples for aroma, colour and 

taste of the products. Please rank those samples according to the intensity of the above 

characteristics. *

Sample No:

Arom a

Taste

•

.C o lo u r



1.2 Q uestionnaire fo r hedonic test*

P roduct • Peanut butter.

Name Date ..........................___

You are provided peanut butter samples. Please evaluate the appearance, aroma, flavour, 

colour, taste, spreadability and overall acceptability of the products. Please include your 

degree of like by putting appropriate marks under the samples against the characters.

Sam ple N o:
*

€>

Appearance I I I I | ( I I

Arom a

Texture

O ve ra ll acceptability! 

C o m m e n ts:

Marks

1. Dislike a lot 

Z  Dislike a tittle.

3. Neither likes nor disfike, 

4* Like a little.

5. Like a lot

U



Appendices 2

D ata  o f  s e n s o ry  e va lu a tio n

D ata  o f  firs t s e n s o ry  e va lu a tio n  c o n d u c te d  to  d e te rm in e  suitable  b a kin g  

te m p e ra tu re

T a b le  2 .1 : S e n s o ry  s c o re  fo r ta ste

Panellis
ts

987 876 765 654 543 Total

1 5 2 3 1 4 15
2 3 2 1 4 5 15
3 1 3 5 4 2 15
4 2 3 4 1 5 15
5 3 1 4 5 2 15
6 2 1 5 3 4 15
7 1 5 4 3 2 15
8 1 3 4 2 5 15
9 1 2 3 4 5 15
10 4 1 2 3 5 15
11 4 2 3 5 1 15

12 4 1 2 5 3 15

Total 31 26 40 40 43 180

The ranks were converted to scores according to the method of Fisher and Yates (1942) 

R r e M .1 6 , second = 0 .05, Th ird  = 0 , fourth =  -0 .5 , fifth =  -1 .1 6 .

Ta b le  2 2 : A nalysis  o f variance for taste.

D ependent Variable: S C O R E

S ource O F A N O V A S S M ean S q u a re F  Value P r > F

J U D G E S 11 0.00000000 0.00000000 0.00 1.0000

S A M P L E S 4 2 0 .8 3 3 3 3 3 3 3 5 .2 0 8 3 3 3 3 3 Z 3 1 0.0726
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Table 2.3: Turkey test for taste

T  Grouping Mean N SAM PLE
A 3.833 12 543
A

B A 3.500 12 654
B A<CD 2.917 12 765
B
B 2.417 12 987
B
B Z333 12 876



Table 2-4: sensory score for aroma.

Panellists 987 876 7 6 5 654 543 Total
1 3 2 4 1 5 15
2 2 3 4 5 1 15
3 2 4 5 1 3 15
4 5 1 2 4 3 15
5 4 5 3 2 1 15
6 2 3 5 1 4 15
7 2 4 1 3 5 15
8 4 2 3 1 5 15
9 3 2 1 4 5 15
10 5 3 4 2 1 15
11 3 1 2 4 5 15
12 3 4 5 2 1 15

Total 38 34 39 30 39 180

Table  2.5: A n a lysis  o f variance for arom a 

D ependent Variable: S O O R E

S ource D F A N O V A S S M ean S quare  F  Value P f > F

J U D G E S 11 0.00000000 0.00000000 0.00 1.0000

S A M P L E S 4 2.83333333 0 .7 0 8 3 3 3 3 3  0 .27 0 .8 9 8 2

Table 2.6: Results of turbey test for aroma.
Least Significant Difference^ 1.3426

G roupina Mean N S A M P L E S

A 3.250 12 5 4 3  I

A
A 3.167 12~1I 9 8 7  |

A
A 3 .0 8 3 12 765 |

A
A 2,833 12 87 6  ~1

A
A 2.667 12 65 4  1



Table 2.7: Sensory score for colour

Panellists 987 876 765 654 543 Total
1 1 3 4 2 5 15
2 1 3 4 2 5 15
3 4 5 1 3 2 15
4 4 2 3 5 1 15
5 3 2 4 5 1 15 1
6 1 2 3 4 5 15

7 1 4 3 2 5 15
8 1 2 3 5 4 15
9 1 2 3 5 4  ' 15

10 4 1 3 2 5 15
11 3 1 2 4 5 15

12 5 1 2 4 3 15

Total 29 28 35 43 46

T a b le  2 .8 : A n a ly s is  o f  va ria n c e  fo r  c o lo u r. 

D ependent Variable: S C O R E

S o urce D F A N O V A  S S M ean Square F  Value P r > F

J U D G E S 11 0.00000000 0.00000000 0.00 1.0000

S A M P C E S 4 9.128733333 2.2821 83333 2.31 0 .0 7 2 6

T a b le  2 .9 :R e s u lts  o f tu rk e y  test fo r c o lo u r.

Least Significant DHferenoe=1.2578

T  G rouping Mean N S A M P L E S

A 3.583 1 2 543

A
8 A 3.333 12 654

8 A
8 A 3.333 1 2 7 6 5

8 A ‘ \

8 A 2 583 12 9 8 7

8
8 2.167 12 6 7 6

40



D ata o f  s e c o n d  s e n s o ry  e va lu a tio n  co n d u cte d  to  d e te rm in e  a b e st fo rm u la tio n .

♦

T a b le  2 .1 0 ; S e n s o ry  s c o re  fo r C o lo u r

Panellist 765 654 543 432 321 Total
1 4 3 5 4 5 21
2 3 4 3 4 3 18
3 4 4 4 3 5 20
4 4 4 4 4 4 19
5 4 3 3 5 2 18
6 3 4 4 4 5 17

7 2 3 3 4 5 16
Total 24 25 26 28 29 132

T a b le  2 .1 1 ; A n a ly s is  o f V a ria n c e  P ro ce d u re  fo r c o lo u r. 

D ependent Variable: S O O R E

S ource D F A N O V A S S M ean S qua re F  Value P r > F

J U D G E S 6 3 .7 1 7 6 4 7 0 6 0.61960784 0 .8 9 0 .5177

S A M P L E 4 2 .4 0 3 3 6 1 3 4 0.60084034 0.86 0.5003

T a b le  2 .1 2 :R e s u lts  o f tu rk e y  te st fo r c o lo u r.

T
grouping

M ean N S A M P L
B

A 4.429 7 321

A A

A 4 .1 4 3 7 432

A
B  A 3.571 7 543

8 •

B 3 .0 0 0 7  . 654

B

B 2 .8 5 7  _ 7 765
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Table 2.13: Sensory score for Aroma.

Panellist 7 6 5 654 543 432 321 Total
1 4 3 5 4 5 21
2 4 4 4 4 2 18
3 4 5 4 5 2 20

* 4 3 4 4 4 4 19
5 4 4 4 3 3 18
6 2 5 5 4 1 17
7 2 3 2 4 5 16

Total 23 28 20 28 22 129

T a b le  2 .1 4 : A n a ly s is  o f  V a ria n c e  P ro c e d u re  fo r a ro m a . 

D e p e n d e n t Variable: S O O R E

S ource O F A N O V A  S S M ean S qua re F  Value P r > F

J U D G E S 6 3.54285714 0 .5 9 0 4 7 6 1 9 0 .4 9 0.8071

S A M P L E 4 5.25714286 1.31428571 1.10 0 .3 8 0 4

T a b le  .2 .t& : R e s u lts  o f turfcey te st fo r a ro m a . 

Least Significant Difference^ 1.2073

T
grouping

M ean N S A M P L E

A 4 .0 0 0 7 543
A

A 4 .0 0 0 7 432
A

A 4 ,0 0 0 7 654

A
A 3 .2 8 6 7 765

A -

A 3 .1 4 3 7 321



table 2*16: Sensory score for Taste.

Panellists 765 654 543 432 321 Total

1 3 3 4 5 5 20

2 3 4 2 4 3 14

3 3 5 4 5 5

!i
(NCM

4 2 3 4 5 4 18

5 4 4 4 5 3
„ _ i

20

6 3 4 5 4 4 20

7 2 3 2 4 5 16

Total 20 26 25 32 29 130

Table  2.17: A n a lys is  o f Variance Procedure for taste. 

Dependent Variable: S C O R E

S ource D F A N O V A S S Mean Square F  Value P r >  F

J U D G E S 6 6 .1 7 1 4 2 8 5 7 1.02857143 1.71 0 .1 6 0 8

S A M P L E 4 11.60000000 2 9 0 0 0 0 0 0 0 4 .8 3 0 .0 0 5 3

Table 2.18?Results of turkey test for taste. 

T  tests (L S D ) for variable: S C O R E  

Least Significant Difference = 0 .8 5 4 5

T  G rouping M ean N S A M P L
E

A 4.571 7 432

A
B  A 4 .1 4 3 7 321

B
B 3 .7 1 4 7 654

B
■ te *

B  C 4 .5 7 1 7 5 4 3  -

C
C 2 ,8 5 7 7 765



Table 2.19: Sensory score for Spredabllity.

Panellists 765 654 543 432 321 Total
1 3 3 4 5 5 20
2 3 4 2 4 3 , 14
3 3 5 4 5 5 22

‘ 4 2 3 4 5 4 18
5 4 4 4 5 3 20
6 3 4 5 4 4 20
7 2 3 2 4 5 16

Total 20 26 25 32 29 130

T a b le  2 .2 0 :A n a ly s ls  o f V a ria n ce  P ro c e d u re  fo r s p re a d )b ility . 

D ependent Variable: S C O R E

S o urce D F A N O V A  S S M ean S q ua re F  Value P r > F

J U D G E S 6 1.41197714 0 .2 3 5 3 2 9 5 2 1.27 0.3097

S A M P L E 4 7 .5230 4000 1.88076000 10.12 0.0001

T a b le  2 .2 1 : R e s u lts  o f tu rk e y  test o f s p re a d ib ltity . 

T  tests (L S D ) for variable: S O O R E  

Least Significant Difference^ 0 .8426

T  G rouping M ean N S A M P L E

A 4 .7 1 4 7 4 3 2

A
A 4.571 7 321

8 3 .7 1 4 7 5 4 3

8
8 3.571 7 7 6 5

C 2.429 7 6 5 4
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Table 2*22: Sensory score for Overall^acceptability.

Panellists 765 654 5 4 3 432 321 Total
1 4 3 4 5 . 5 21
2 4 4 4 4 3 19
3 3 3 4 5 5 20
4 4 4 5 5 4 22
5 4 3 4 5 2 17

6 2 2 5 4 4 17
7 4 2 3 3 5 17

Total 25 21 28 31 28 112

T a b le  2*23: A n a ly s is  o f V a ria n c e  P ro c e d u re  fo r o ve ra ll a cce p ta b ility . 

Dependent Variable: S O O R E

Source D F A N O V A S S M ean Square F  Value Pr > F

J U D G E S 6 5.3714 2857 0 .8 9 5 2 3 8 1 0 1.27 0.3078

S A M P L E 4 8 .6 8 5 7 1 4 2 9 2 .1 7 1 4 2 8 5 7 3.08 0.0351 :

T a b le  2 .2 4 : R e su lts  o f tu rk e y  te s t  

Least Significant D ifference- 0.9261

T
G rouping

M ean N S A M P L E

A 4 ,4 2 9 7 432

A
A 4 .1 4 3 7 321

A
A 4 .0 0 0 7 -

A •

8 3 5 7 1 7 7 6 5

8
8 3 .0 0 0 7 . 6 5 4
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A p p e n d ic e s  3.

F -ta b le .

rvi -  D egree of freedom  for num erator
*

n 2 -  D egree of freedom  for denominator
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