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INTRODUCTION 



INTRODUCTION 

Guava (Psidium guajava L.) is indigenous to tropical 

America, belongs to Myrtaceae family alongwith other fruits 

like jamun, javaplum and cloves (Singh, 19?9). It is·the 

fourth most important fruit of India in area and production. 

It occupies an area of about 58 thousand hectares (Singh, 1979) 

and production is about 200,000 li* in India (Nagy and Shaw, 1980). 

Presently, areaunder guava in Har.Yana is about 2Q~O hectares and 
. {) ,q r: :_' / ~ 

its production is about 175 thousand tonnes. Guava requires a 

distinct winter for developing good fruit quality which is 

greatly influenced by the climate. However, it can be grown 

easily under aberrant soil. and climatic conditions where most 

of the other fruits can not be grown successfully. 

Guava fruit is a rich sourse of vitamin C (Singh, 19?9; 

Goldberg and Levy, 1941; Miller and Bajore, 19*5; Mustard, 

1945; and Asenjo ~ !i, 1968) and has 4 to 5 times more vitamin 

C than fresh orange jui:ceo The fruit also has a fair amount of 

vitamin A1 B and mineraJ.s J.ike iron, caJ.cium and pbospbo1us 

(Singh, 1 9?9; Nagy anP, Shaw, 1980). · 

The fruit is highly perishable and seasonal in nature, 

being available in plenty duri~g certain_quarters of the year 

only and in the season, they are easily available and 

comparativeiy cheaper. Cold storage facilities are not 

within the reach of the growers, therefore, the crop has to be 

But cold storage is not the 
·· .. 

sold at ynrumenrative.prices. 
'\ - -.. " 

only solution to the problem, therefore, there is a ~~cessity 

to develop some suitable technology for the beverage production 
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·from guava which could be economical and made available to 

a large population. The palatable product made ~rom it 

should have many of the dietary values o~ the fresh fruits. 

2 

Hence, the preservation of fruits partially solves this 

problem and also helps to prevent 1 glut1 and very low prices 

in the market. 

In India, at present, guava fruit is mostly consumed 

as fresh or utilized for canning and je~ making. Due to 

increasing cost of cans and sugar, bo'th ~the above products 

are losing market. On the otherside, the demand in India.·' 

and other countries ~or some of the typical. Indian fruit 

beverages such as mango nectar, guava nectar, banana and 

guava juice etc. is increasing and gaining momentum. Among 

these guava nectar has more potential for future expansion 

and may be one of the products which can be utilized throughout 

ihe year. The present opportunity, is highly favourable to 

the country· and should not be left to go unexploited. 

According to Nagy and Shaw (1980) the guava production in India 

is largest in the world but it•~ processed products are lowest. 

This is probably due to the laek of systematic study done on 

the production technology of guava nectar and evaluation or 
various cultivars for its production. 

An attempt was made by Yeh (19'70) who explained the 

combersome proeess of pressing the guava juice through a 

centrifuge separator to remove coarse particles. FUngal 
I . 

enzymes have aJ.so been used· to extract fruit Juices from the 
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rruits (Waldt and Mohoney, 196?; Sreekantiah et ~' 1968). 

An 85% yield of natural flavoured· juice could be obtained 

3 

by enZymatic treatment. Jain and Borker (19?0) also prepared 

ready-to-serve beverage from guava fruit containing high pulp 

and suggested that the addition of ascorbic acid (vitamin C) 

greatly improved the flavour. Recently Kerure and Khedkar 

(1982) assessed the s~bility of different varieties of guava 

for preparation of nectar, pretreatments for processing, 

standardization of blends and storage stabilit.y of the products. 

Tberefore,.in order to exploite our guava production, 

there is a need to find out suitable processing technology 

for nectar production. The present investigation was under

taken with the following.objectives. 

1. Tb standardize the recipe .for guava nectar. 

2. Tb evalttate the guava cultivars for nectar production. 

3. ~ study nutritional changes in stored guava nectar. 

~. ~ study the storage stability of guava nectar at 

ambient temperature. 
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REVIEW OF LITERATURE 



REVIEW OF LITERATURE 

Some progress have been made on the utilization 

of arid zone fruits for the preparation of various products 

and different methods have been adopted for their 

processing. Various publications have appeared on the 

processing of guava for jam making, canning, dehydrated 

slices and powder etc. However, the information regarding 

the preparation of ready-to-Serve beverages like nectar 

from guava is limited. Therefore, the results reported by 

various workers and other relevant information on the 

processing of fruits for beverage production have been 

recorded here. 

2.1. Chemical composition of guava fruit 

Guava bears mainly two crops in a year i.e. 

wiater season crop and rainy season crop. The fruits of 
'·. 

rainy/season crop a!e larger in size than winter season 

crop as reported bY Sachan ~ !!:1..7{1969 ), Chundawat et !:1_ '7 

(1976) and Singh and Rajput (1977). They further observed 

that the total soluble solids, total sugar~ acidity, pectin 

and ascorbic acid content were higher in winter guava fruit 

than rainy season guava fruit. Garg !], &.}(1976) reported 

that Allahabad sateda fruits contained 9.5' pefcent total 

soluble solids, o.~, pe~cent acidity, 1~8.5' ·mg vitamin C 

1 
per 100 gram and .?.69 pexjPent total sugar. Rajput ~ !:l:.P) 

(1977) reported that guava fruit contained 9.9 percent 



total soluble solids, 1.00 percent acidity, 8.0 percent 

total sugars, 5.05 percent reducing sugar, 195 mg ascorbic 

acid per 100 gram and 0.62 percent pectin content.· 

According to Mehta and Tomar (1980), the £ruits contained 

10 percent total soluble solids, ?6.9~cent moisture, 

5 

o.~-2 percent acidity, 5.76 percent total sugar, 3.68 percent 

reducing sugar, 1.04 percent pectin and 291 mg ascorbic 

acid per 100 gram. 

Bagging of guava fruit with parchment paper 

improved the quality as compared to unbagged control 

(Chundawat et ~' 1978). They £urtber reported that the 

composition of guava fruit.o£ di££erent cultivars varies 

with cultivar to eUltivar i.e. 13.3 to 15.1 percent total 

soluble solids, 0.572 to 0.832 percent acidity, 278.33 to 

351.73 mg ascorbic acid 100 gram pulp, 3.82 to 4.~5 percent 

reducing sugars and 2.09 to ~.19 percent non-reducing sugar 

content. Agnihotri and Ram {1971) fGund that fruits of 

Allahabad Safed.a contained 11 .2 percent total soluble solids, 

154 mg ascorbic acid per 100 gram, o.4? percent acidity, 

5.e percent reducing sugars and 8.73 percent total sugars. 

Maturity and qualit.Y of £ruit are closely 

associated with speci£1c gravity, total soluble solids, 

acidity, sugar and starch percentage. The direct correlation 

between specific gravity and total solable solids, total 

soluble solids and.total sugar and specific gravity and 

tGtai sugar were recorded by Teaotia et !::1.?(19?2 ). Specific 



gravity, starch and solid matter of fruit decreases with 

advancement of maturity whereas. total soluble sol~s, 
-

total sugars, acidity and ascorbic acid content increases 

6 

as fruit approach to maturity and begin to ripe (Tripathi 

and Gangwar, 1971). The fruits of good grade and good 

quality for all purposes show specific gravi~ 0.96 percent, 

total solub~e solids 12.6 percent, total sugar 9.98 percent, 

reducing sugar 5.18 percent, acidity 0.397 percent, 

ascorbic acid 0.18 percent and starch 1.54 percent. 

Urea sprays have also been reported to ee 

beneficial in improving the fruit qualit,y. Singh and 

Rajput (1977) found highest total soluble solids (11.59 

percent), reducing sugars {4.6.percent), total sugars 

(7.8 percent), a$corbic acid (234 mg/100 g) and pectin 

(0.82 percent) when 4 percent Urea spray was done. There 

was abrupt increase in total.solu®le solids,,reducing. sugars, 

total sugars and ascorbic acid content from mature to ripe 

stage wher~~s ascorbic acid and acidity were.maximum at 
l/ 

ripe stage. 7btal pectin was found to be maximum at the 

maturity of fruit and gradually decreased as the fruitf , 

started becoming over ripe. 

Guava fruits are.a rich source of fruit pectin, 

Pectin content varies in different parts of the fruit. 

T.he pectin content of whole guava reported to be 0.74 

percent as calcium pectate and distribution was 68.5, 11.3, 

11.9 and 9.0 percent in fleshyshell, seed, peel·and pulp 



of seed core respectively (Jain~ al, 19~). Cruess 

{1958) observed that protopectin was abundant in green 

fruits that have attained full size. Verma and Srivastava 

(1966) reported an increase in the total pectin content 

7 

in Allahabad Safeda ranged from 0.59 percent to 1.10 percent 
-.~ .... ..-"\ 

whil.e in Red:.~fleshed ;it ranged .from 0.43 to 1.07 pe:rfcent. 
t._,-.:;::.;,;;;;~ ;;;_. . J 

FUrther, there was an abrupt decrease in the total pectin 

content after attaining the full maturity. 

Pectin content in different cultivars varied 

greatly and is in.fluenced by the growing season. The pectin 

content o.f dif.ferent guava cultivars was observed as 0.304 

percent (Sa.feda), 1.261 percent (L~cknow-49) and 1.624 

percent (Red Fleshed), (Teaotia, 1967). 

2.2. Fruit products 

T.he processing o.f fruit and vegetable· serves 

two main purposes. In the first place, processing methods 

are generally also the methods of preservation which by 

arresting the natural progress of deterioration, can be 

used to creat outlets maintain supplies of perishable 

commodities during periods when and in region where, the 

.fresh materials themselves would normally be unavailable. 

Secondly, processing provides a means Qf presenting the 

material to the consumer .. in a highly convenient form, 

requiring the minimum of preparation.for the table. 

The demand f0r fruit beverages is largely based 

on :their nutritive value, flavour, aroma and colour·. A 
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number of fruit juices are too acid, too strongly flavoured 

0 r too bland when filtered to give pleasing beverages. 

Delicious drinks, however, can be prepared by diluting 

~~hin syrup to produce what are generally known as 

nectars. MOst products contain greater than 40 percent 

natural juice with the exception of apricot nectar which. 

have a minimum of 3 5 percent, papaya 33 .3 percent and 
rtf guava 25 percent (woodroof and Phillips, 19?4). The term 

"fruit nectar•• is used by the industry to designate. pulpy 

truit juice biended with sugar syrup and citric"acid to 

produce a ready-to-serve beverage. These beverage» . 

although ~T resembletito fruit juices~ flavour, cannot 

be called fruit juices because of the added water, sugar 

and. acid. 

As early as 1942~ Eddy and Veldhuis, have. 

described a process of making nectar from fresh prunes. 

They recommended cooking the l>i tted prunes with 1 /4 to 1 /3 

their weight of water for 8 to .10 minutes at 160 to 170°F. 

This cooking extracts sufficient colour from the skins, 

reduces the viscosity of the pulp so that it easil~ passes 

through the pulper and is not enough to cause the development 

of a cooked taste. The puree is diluted with sugar syrup 

to give it the proper sweetness (1? to 18°Brix) and. 

consistency. . f The nee tar than rapidly heated to 1 ao F filled 

into cans and processed in boiling water, 9 to 10 minutes 

far No. 1 tall eans and .12 to 13 minutes far Ne. 2 .cans. 



Several products ha~e been prepared from guava 

fruits, however, the work on its beverage technology is 

very limited. A procedure for canni~guava nectar of 

12-14°BriX Has described by Yeh (1970). The acidity was 

0.17 to 9.20 percent as citric acid. The nectar contained 

15-25 percent guava juice. The general procedures were 

similar ·to that described by Boyle ~ !!f(1957), with the 

exception that guava nectar has to pass through a centrifuge 

separator to remove course particles. The nectar· having 

20 percent puree by weight is calculated so that the soluble 

solids of the finished product will be approximately 

11 percent and the pH will be between 3.3 and 3.5 (Tressler 

and Joslyn, 1971). Further, it was reported that the briX 

readings of mango nectars are usually at 12-1 ~BriX and the 

acidity at 0.20 - 0.25 percent as citric acid. ~e present 

fruit juice in the l:Jeverage may vary from 20-30 percent·. 

Similarly papaya nectar was made with approximately 1 0 

parts of puree, 16.4 parts of water,- 2.1 parts of sugar 

and citric acid, sufficient to adjust to pH to 4.0 

(Stafford ~ !i, 1966 ). Papaya neatar made from heat 

treated puree (21 0 F)' were superior in flavour ta nectar 

made from purees which had not been heated to inactivate 

enzymes. Milling tbe whole fruit resulted in a nectar 

inferio-r in flavour and mouth .feel quality to the nee tar 

prepared from skin·saparated puree. Removal of seeds by 

hand prior to mechanical pulping was shown to be unnecessary. 

Warm water treatment of the fruit before r~pening caused 

' I . • ' 
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no adverse effects on the final nectar quality. 

The bottled banana juice keeps well for about 

2 months at room temperature. Thereafter, a deterioration 

in banana juice takes place. The dried fruit bars are of 

high quality and keeps well for more than a year at room 

temperature (Siddappa ~ ~ 1969). Where as Jaleel et & ? 
(1979) reported that bottled banana juice can be racked 

at room temperature (25-30°0) for over 6 months without 

any undesirable effects. 

Blending of juice of different fruits influece 

the flavour, taste and consistency of the products. Rao 

et all(1979) reported that the beverage prepared by blending 

Rangpurlime and acid lime in the ratio of 15:10 or 20:5 were 

of good flavour and consistency. The blends prepared by 

mixing in ratio of 15:15 were not acceptable due to their 

contradictory effect on flavour. 

SUlphur dioxide also helps in better retention 

of colour, flavour and higher retention of ascorbic acid. 

It aots not only as a preservative against microbial growth 

but also preven~ browning reaction. Sarmah ~ & ?(1981 ) 

observed that kinnow juice had 13 .~BriX, 0.65 percent 

acidity as citric acid and 25 mg ascorbic acid/100 ml. 

The juice preserved with Sulphur dioxide had superior colour, 

flavour and higher retention of ascorbic acid as compared 

to heat processed juice over a period of 28 weeks storage. 

Pasteurized mango pulP in polypropylene pack has a shelf 

life of 3 months at rf 0 and 2 months at 3?<10 while both 



mango pulp and syrup preserved with Sulph~ur dioxide 

retain a better quality and has a shelf life atleast 5 

months under ambient temperature (Ghosh ~ al,~982). 
·_/ 

Ready-to-serve beverage of phalsa juice with a 

Brix/acid ratio of 25.0 was liked best by a panel of seven 

judges (Khurdiya and Anand, 1981 ). Ready-to-serve beverage 

prepared from dried ber had 33 .3 percent juice. The ·, 

juice had pH of 3.75, 19.6°Brix and 0.56 percent acidit.y. 

The ber juice after processing at 80 C for 1 0 min. stored 

well for 9 months at room temperature (20-38 C). The 

beverage was organoleptically acceptable (Khurdiya, 1980). 

lJ 

Low temperature storage prolongs the storage 

life of fruit products. Kalra and Revathi {1981) noticed 

that guava pulp under refrigeration stored much longer a~ 

against at room temperature. After six months,pulp was 

utilized for juice preparation which was of good quality. 

Protein showed o~ upward trend during storage of guava pulp. 

2.2.1. Sugars 

Reducing sugar content of fruit products increased 

during storage at all storage temperature. SUlphur dioxide 

preserved pulps showed maximum increase in reducing sugar 

content whereas the noD-reducing sugars followed a downward 

trend. Harnanan ~ !!,J(1980) while studying the effect af 

several heat treatment on quality and shelf life of a frozen 

nectar base reported that reducing sugar content of the pulp 

seemed to increase turing storage. The increase was maximum 

in pulp extracted either by the eold or the hot method, but 
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preserved with sulpur dioxide. The non-reducing sugars 

£ollowed down-ward trend but the main sugars in the stored 

pulp were o£ reducing type. Similar £indings were also 

reported by Munsell ~ ~ (1950), Teaotia and Awasthi (1967) 

and Elzorkani (1968). 

Total sugars and reducing sugars .content o£ bael 

£ruit increase and non-reducing sugars decreased. Roy and 

Singh, (1979), explained that this could be due to 

hydrolysis o£ polysaccharides and inversion of non-reducing 

sugars. HOwever, accumulation of reducing sugars was £ound 

to be more in sulphur dio~ide preserved pulp compared to 

canned one and in squash compared to nectar. This could be 

attributed due to higher acidity at the end of storage in 

sulphur dioxide preserved pulp and squash due to formation 

of sulphurous acid which caused the rapid inversion o£ 

non-reducing sugars. 

The change in sugar content of the fruit products 

were affected by the temperature of processing and storage. 

lianote and Bains {1982) reported that the reducing sugars 

content of kinnaw juice increased more in heat processed 

samples irrespective of the season of picking. The changes 

were even more pronounced in the juices with natural pH 

(3 .5) in contrast to with pH adjusted to 4.0. Processing 

of bottled jUice in boiling water contributed to hydrolysis 

of sugars by acidity in the juice as compared to sulphur 

dioxide preserved bottled jUice. 
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Increase in reducing sugars were correlated with 

the decrea~e of non-reducing sugar content. According to 

Brekke !! & (1976) while studying storage temperature and 

containing !inning on some quality attributes of papaya 

nectar reported that the decrease in sucrose content 

correlated with an increase in reducing sugars. Sarmah 

~ al (1981) observed considerable increase in reducing 

sugar content in single strength kinnow mandarin juice in 

the samples at room temperature as co~pared to those kept 

at low temperature. Similar trend was observed in value of 

toned juice. The amount of non-reducing sugars decreased 

considerably with storage being more in those samples kept 

at room temperature than at the low temperature. 

Storage temperature affect the reducing sugars, 

total sugars and non-reducing sugars of stored product. A 

slight decrease in total soluble solids of dried ber juice 

during storage for 9 months at room temperature was observed 

by Khurdiya (1980). However a gradual increase in reducing 
' 

sugar eontent from 8.58 to 11.48 percent was noticed during 

20 days s't0rage at room temperature in phalsa beverage •. 

The rate of increase in reducing sugars was much slower at 

20 C and 30 c upto 100 days storage. Temperature does not 

effect the total soluble solids and total sugars content of 

phalsa beverage during storage (Khurdiya and Anand, 1981). 

Krishnamurtby !! .§:!. (1982) observed a reduction 

in total reducing sugars and,inarease Gf reducing sugar in 



mango pulp stored in HDPF containers for 12 months at 

room temperature. Ghosh et al (1982) also reported 'and 

increase in reducing sugar content of mango pulp and 

mango syrup at ambient temperature of 5 months storage 

14 

was *·1 to 5.7 percent and 5 to 15 percent respectively. 

Reducing sugar content remain constant at 5 C upto 3 months 

of mango pulp but increase 8 and 9 percent at ambient 

temperature and 37 C upto 3 JOOnths was observed. Shrestha 

and Bhatia (1982) observed practically no change in 

total soluble solids of apple juice during storage_. The 

statistical analysis of the data showed significant 

difference among the varieties. The reducing sugars 

content increased during storage. The increase of reducing 

sugars was more at 37 C than at room temperature 

indicating that fUrther temperature during storage could 

1ead to gradual inversion of non-reducing sugars to 

reducing sugars by hydrolysis. ~tal sugars and specific 

gravity remained practically unchanged. 

2.2.2. Ascorbic Acid 

T.he demand for fruit beverages is largely 

based an ~eir nutritive value, flavour, aroma and 

eole&r. They are a source of vitamins, minerals, 

carbohydrates, amino acids, flavonoid compound and 

probably others still unidentified constituents. 
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Rahman et &, (1964) studied the stability of vitamin C 

in canned tropical fruit juices and nectar. Guava nectar 

· was fortified with vitamin C at seven levels of 

concentration ranging from the orifinal content to 

300 mg/100 ml. The canned products were stored at room 

temperature and 100 F for six months. The loss of vitamin 

C was higher in samples stored at 100 F than at room 

temperature, regardless of concentration level. At the 

end of six months, the loss of vitamin C was less than 

30 percent in samples stored at room temperature. 

The losses of ascorbic acid in the heat 

processed bottled juice were higher than in the juice 

preserved with sulphur dioxide. Sethi and Anand (1982) 

observed that carrot and amla preserve had very low 

vitamin C compared to fresh fruit vitamin C content. 

Pruthi and Lal {1951) advocated canni~of citrus juice 

for better retention of ascorbic acid. Similarly Ranote 

and Bains (1982) found that ascorbic acid content of 

kinnow juice decrease with processing and storage. The 

retention of ascorbic acid in sulphur dioxide preserved 

juice was higher than in the heat processed bottled juice. 

The pH has no effect on ascorbic acid retention. 

Sarmah ~ & (1981) reported that there are 

clear evidence of the significantly higher loss of 

ascorbic acid in beat processed single strength and toned 

kinnow mandarin juice stored at room temperature aver a 



period of 28 weeks to the losses suffered by the low 

temperature was higher. 

]8 

The sulphur dioxide treatment was more effective 

in the retention of ascorbic acid apart from inhibiting 

browning reaction. Ascorbic acid retention was the 

highest in frozen concentrate (95-98 percent) and quite high 

(90-97 percent) in sulphited orange juice concentrates 

stored at 41 F than 86 F (Pruthi, 1962). 

The losses of ascorbic acid was higher at 

higher temperature compared to lower temperature... A 

loss of 19-25 percent of ascorbic acid in orange juice 

and 18-24 percent in grape fruit juice v1hen stored fer 

6 months at 26.7 Cas compared.to 4-12 percent and 

7-9 percent respectively when stored at 4.~- C (Stadman, 

1948) •. This study .further showed that at the end of' 

9 weeks the loss of total ascorbic acid ranged from 

3 percent (at 10 C) to 75 percent (at 50 C). Similarly 

Fennema (197?) observed 1 percent and 5 percent of 

ascorbic acidelosses in orange juice concentrate and 

grape .fruit concentrate at 42 F and stored at 18 C .for 

9 months, respectively. During the study o.f 17 brands 

of reconstituted orange juice, Squires and Hanna (1979) 

noticed abo~t 2 percent decrease of ascorbic acid per aay 

during s't0rage. 

Sethi~~ (1980) reported 29.95 to 17.64 mg 

aseorbie acid per 100 ml lost when stored at room 

temperature f<\>r 9 months. The decrease in ascorbic acid 
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content of freeze dried orange juice was linear with 

increased storage time at room temperature but at 

30 .± 3 C losses of ascorbic acid during storage for 

4 months were negligible. At 25 c, losses were slight, 

whereas at 37 C losses were considerable. · 

The reduction of ascorbic acid content was 

more in presence of oxygen due to oxidation than in air 

tight storage. The presence of oxygen in product depends 

upon the material used for packing. There was 85-86 

percent retention of ascorbic acid in mango pulp when 

packed in glass and HOPE containers while ~ts retention 

was only 55 percent in case of black HOPE containers. 

After storage 0f 12 months, the ascorbic acid content 

was very little in any of these samples. These losses 

of ascorbic acid may be ascribed to gr~ater petmeabilit.y 

of plastic containers to gases than tin or glass (Dan 

and Adsule, 1979). 

Massaioli and Haddad (1982) reported the 

ascorbic acid content of orange juice was found to 

decrease slightly during storage over a 14 days perio~ 

with the loss of ascorbic acid being dependent on the 

handling .. method used. Six of brands tested contained 
. . 

sufficient ascorbic acid at the end of the study .to 

approximatly meet the minimum requirement for unopened 

juice. 

.. I '•'. 
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Pasteurization of the product cause a great 

loss of ascorbic acid due to oxidation resUlt in formation 

of anhy~roascorbic acid. About 87 percent losses of 

ascorbic acid during pasteurization and 80 percent and 

70 percent of residual content at ambient temperature 

(22-28 C) and 5 C during 30 days of storage of pineapple 

juice was observed by Ghosh et al (1982). They also 

noticed the losses in ascorbic acid content during 

pasteurization of mango pulp by 53 percent and reduction 
I 

of 92 percent, 79 percent and 97 percent of residual 

content at ambient tempe·rature (22-28 C), storage at 

5 C and storage at 37 C respectively upto 3 months of 

storage. 

A slight reduction in ascorbic acid content of 

jackfruit squash was noticed upto one year and the squash 

remained in good condition according to Sadasiram ana 

Neelakantan (1975). Similar results are reported by Roy 

and Singh (1979) from bael fruit products during storage 

whereas only 6 percent retention of ascorbic acid was 

sbserved in guava slices by Mehta and Tomar (1980). 

Harnanan !1!!, (1980) reported that the 

retention of ascorbic acid was the highest in the canned 

guava pulps as compared to that of'the chemically preserved 

pulps. Similar findings have been reported by Sanchez-
. 

Nieva !1 !i (1970). They stored nectar bases (-10 F) 



made from guava pulp and sugars in plain and enamelled 

cans. The retention of ascorbic acid was over 100 percent. 

The white fleshed guava pulp in comparison to that of 

red fleshed variety, exhibited higher retention of 

ascorbic acid as seen from the value at the end of 

2? weeks of' storage. 

Bhrikhande ~ .§.!. (1976) found that there was 

no appreciable difference in the ascorbic acid content 

of mango pulp stored for six months. But there was a 

significant less of ascorbic acid after six months of 

storage. 

Seventeen cultivars of mango were examined by 

Awasthi and Pandey {1980) for physico-chemical composition 

and suitability for ·canning and found that 40-48 percent 

ascorbic acid was retained in canned products after 

6 months of storage. 

2.2.3. Pectin 

The pectin material, ranges from 3 to 12 

percent of the weight of fruits and vegetables, located 

principally (Joslyn and Phaff, 1947, Kertesze, 1951) 

between the cells and giving to them cohesion and 

firmness. The pectin material determination is of great 

importance in preserve, jellies, jams or fruit pastes 

but less useful in fruit juices. However, soluble 

pectins are troublesome in clear fruit juices manufacture 

and are responsible for orange concentrate gelation of 

the pectin esterase is not entirely inactivated. On 
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the other hand, pectins giva a certain mellowness to 

the juices and posses antin~ection properties and enteric 

transit regulating power. (Tressler & Joslyn, 1971 ). 

During storage practically no change was observed 

in pectin content o~ preserved kinnow juice (Bonate and 

Bains, 1982). Similar1y-Harnanan (1980) ~ound that pectin 

o~ guava pUlp seemed to have been una~~ected by the 

method of preservation and storage ~or 27 weeks. There 

was a slight variability in the values. 

As early as in 1938, Bygg and Harvey (1938) 

found that there was no change in the ratio o~ soluble 

to insoluble pectin constituents in sample of grapefruit 

stored at temperature ranging from 7 C to 20 C for 

8,weeks. SUrprisingly, the total proportion of pectin 

substances increased to have the greatest increase in 

lots stored at the highest temperature. 

The pectin extract obtained from guava fruit 

retained maximum pectin and gave a good jelly after 6 

months storage of pectin when preserved with 770 ppm of 

sUlphur dioxide rather than pasteurization at 212 F for 

3 0 minutes or wi tb benzoic acid at 1 0 percent level 

(Verma, 1952). pruth~ ~ ~ (1960) studied the eonditien 

for dehydration of· guava for subsequent recovery of 

pectin in the off season and recommended a temperature 
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of 15'0 F as the optimum for the dehydration of guava 

fruit. They observed that the blanch~ng of fruit prior 

to dehydration bad a beneficial effect.on the recove~y 

and quality and pectin was best retained for 7 months 

when stored at 5' to 7 c. 
Pect~n bad a beneficia! effect on the texture 

during processing and storage. Rao and Roy (1980) 

reported that the addition of pectin in mango sheet 

preparation improved the texture, whereas addition of 

sugar increase the drying time in all the cultivars which 

addition of pectin had no such effect. 

2.2.4. Acidit~ 

In general acidity of fruit products reported 

to be increased with duration of storage but when product 

was cooked to a higher consistency a decr.ease in acidity 

was observed. Mehta~~ (1974) reported that the acid 

percentage of dehydrated apricot fruits after 10 days 

had risen from four times to 5'.5' and 5.6 in treatment in 

which fruits were not treated with sugar and under 

blachi~g and sulphur dioxide treatment respectively as 

compared to 1.3 percent at the fresh stage. However, 

in sugar. treated fruits, the level of acidity remained 

almost the same. In contrast to this, the acidity was 

reduced to half in the dehydrated apricot fruits in 

treatments, here the fruits were cooked in syrup to a 

higher consistency. The total titrable acidity of amla 



juice increased more rapidly in samples stored for 

10 weeks at room temperature than those stored in 

refrigeration (Mehta and Rathore, 1976). The increase 

was from initial 2.07 to 3.22 percent at room temperature 

and to 2.8 percent in refrigerator. Similarly Sethi 
' et al (1980) reported an increase in acidity from 1.35 

to 2.35 percent after 9 months of storage of orange 

juice. 

The acidity and pH of dried ber juice remain 

constant during storage at room temperature for 90 days 

{Khurdiya, 1980). Similarly Khurdiya and Anand (1982) 

observed not much changes in acidity in phalsa juice 

beverage during storage at all the three temperature. 

The pH remained stable. 

Storage temperature affects the acid content 

of product. T.he decrease in acidity was higher at room 

temperature than 3 7 C. Nagi and Manjrekar (1 976) while 
- .. 

studying storage of apple cideJ; found i;alat acidity 

decreased from 0.50 to 0.44 percent at room temperature 

and to 0.463 percent at 3 7 C when stored for four ~nths. 

Acids were selectively lost during freeze concentration . ' 

of apple juice (Tannous and Lawns, 1981 ). But 

contradictory results are reported by Shrestha and Bhatia 

(1982) that changes in pH of stored apple juice ocoured at 

both temperature. Reduction of acidity was mare at 

37 C than.at room temperature. 
> 
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Sharma ll !!!. (1974) reported that there was no 

perceptible change in colour, flavour but there was a 

progressive increase in acidity of mango milk powder 

stored at room temperature (30 C). Rao and Roy (1980) 

also found that the acid content or mango sheet increased 

with increase in storage temperature. But a progressive 

decrease in acidity and ascorbic acid on storing at room 

temperature (25 ± 5 C) was observed by Dabhade and 

Khedkar, (1980) •. 

Acidity of mango pulp was also affected by the 

different type of.containers. Dan and Adsule (1979) 

reported that upto storage of six months, the increase 

in acidity was the same in all the samples but during 

subsequent storage period ~f six months, this increase 

was comparatively minimum in glass containers and maximum 

in black HDPE Pouches. Increase in acidity from 0.36 to 

6.64 percent in glass ·'containers after 12 months has also 

been reported. 

2.2.5. BrowniB,& 

Sugaramine interactions of the Maillard type 

(Reynolds 1963, 1965) and the resultant flavour changes 

{Hodge, 196?) are not as prominent in jUices as in dried 

fruits, because of their aqueous nature and low pH. 

Organic acids and ascorbic acid are more involved in 

interactions with the sugars and amino acids. Kapoor 

et!!!. (1958) studied the effect of four sugars and 10 
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organic acids in combination and observed that fructose 

caused maximum and glucose the minimum browning, oxalic 

and pyruvic acids caused maximum browning with fructose 

and sucrose. 5 Hydroxymethyl-2-.furaldehyde (HMF) is 

produced in fruit juices from sugar, particularly ketones 

by heating during processing and can give rise to browning 

reactions with amino compounds (Diemair and Jury, 1965) 

and sugars and undergo further polymerization and 

rearrangment both in the pfesence and absence of oxygen 

(KOch and Kleesat, 1961). 

Addition of SUlphur dioxide during the 

preparation delayes the browning and there by extended 

the storage life of the products. Ranote and Bains (1982) 

reported a slight browning in heat processed Kinnow juice 

after 8 weeks of storage as compared to the juice 

preserved with the sulphur dioxide which showed no .. change 

under similar conditions. The retention of natural 

colour of the juice seemed to have been better with the 

sulphur dioxide method of preservation than heat 

processing. 

The guava pulp extracted by the cold method 

were brighter. Visible· browning was observed after 15 

weeks of storage in those pulps whicn contained sodium 

benzoate preservative. Of the three methods of preservation 

studies, 700 ppm of sulphur,dioxide was adjudged as the. 

best for retention of desirable aolaur of pulp, despite 



slight bleaching which was more discriminable in the case 

of red fleshed guava pulp (Harnanan et a1, 1980). SUlphur 

dioxide prevents browning reaction in stored mango pulp 

and syrup (Ghosh et !1!, 1982). The non-enzymatic browning 

of mango sheets was found to increase with the increase in 

temperature of storage and it was inversely proportional 

to sulphur dioxide content (Rae and Roy, 1982). 

Control samples of pineapple rings became brown 

on storage only after one month and therefore secured 

lowest marks. No browning was observed in steeped 

dehydrated and unsteeped sulphited rings even after 

storage for more than six months and no reconstitution 

even after that period, ~ery palatable rings were 

obtained {Mehta~~' 1982). 

Browning was more pronounced at higher temperature. 

A gradual increase in browning and Hydroylmethyl furfuryl 

formation in phalsa bever~ge with increasing storage period. 

This was more pronounced at room temperature than at 20 C 

(Khurdiya and Anand, 1981}. 

Berk and Braveman (1958) studied the effect of 

pH o.ra. browning of straight and concentrated citrus juice. . . 
They found that in the range .of pH 2-3.5, the extent of 

browning during storage at 3 0 C for 3 o days was inversely 

proportional to the pH. The adjustment to different pH_ 

value were found no avail on colour stability in phalsa 

juiee (Khurd~a and Anand, 1982). Hydroxy metQyl forfuryl 
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(HMF) fo.rmation in the juice increased with lowering pH, 

increasing time and temperature of storage. Addition of 

sugar found to have a protective influence on the colour 

stability. Light did not have much effect on pigment 

stability in the juice. Loss of pigment in the juice 

increased with increase in temperature of processing. 

Siddappa ~ .§l (1959) found that the intensity 

of browning in Coorg orange juice and squash increased 

with the concentration of added ascorbic acid upto level 

of 1 percent. According to Brekke ll al (1970) the browning 

of guava puree concentrate was apparent after 2 months and 

became more pronounced with continued storage. The 

browning may be related to a rapid loss of ascorbic acid 

that was virtually complete after one month. 

During aseptic processing of guava puree there 

was virtualy no loss of ascorbic acid and flavour but 

significant losses in colour (Harvey ~ ~' 1982). After 

6 months ambient storage, the ascorbic acid loss was about 

30 percent and further colour changes and flavour losses 

oocured. Samples stored at 30 C for 3 months showed an 

ascorbic acid loss of about 47 percent and losses in 

colour and flavour• They also observed that ascorbic acid 

content of papaya puree losses of.about 6 percent and 

56 percent occured during aseptic processing and after 

6 months ambient storage, respectively. Colour changes 

during aseptic processing· and first month of storage was 
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the carotenoids absorption spectra. Flavour or papaya 

puree stored at 38 C for 3 months changes significantly 

and ascorbic acid retention was 39 percent. 

2.2.6. Organoleptic Evaluation 

The demand for fruit beverages is largely based 

on their nutritive values, flavour, aroma and colour. 

They are a source of vitamins, minerals, carbohydrates, 

amino acids, flavonoid compounds and many other 

constituents. Many fruit juices are either too acidic 

or too strongly :flavoured to pleasant beverage without 

diluting or blending or both (Pederson and Beattie, 1943 ). 

Often, these strong, tart juices are delicious a:fter 

dilution with thin syrup or blend juice (Tressler, 1961; 

Lull, 1971 ). 

A ready-to-serve beverage of ber having 33.3 

percent juice and 20.8°Brix and an acidity of 0.5 percent 

was liked moderately by the panel of ten judges 

{Khurdiya, 1980). 

Sulphur dioxide helps in maintaining good 

organoleptic quality of various products probably because 

it aets as a preservative and checks the oxidation of' 

fruit constituents and growth of' microorganisms which may 

produce off flavour. Ranote and Bains {1982) r~ported 

that the kinnow juiee preserved with sulphur-aioxide 

secured consistently maximum scores. Adjustment of pH 

of different juices to 4.0 had a marginal improvement in 
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the flavour scores. KMS (350 ppm sulphur dioxide) 

preserved juice had superior flavour and colour retention 

as compared to heat processed bottled juice which 

developed browning. 

Temperature effects the retention of colouf· of 

ready-to-serve beverage during storage. Khurdiya and 

Anand (1981) found that the colour in phalsa beverage was 

best retained at 3 C followed by 20 C and at room 

temperature {31-36 C). The beverage can be best stored 

upto 100 days. The acceptability of the beverage goes 

down when stored at 20 c at room temperature. Similar 

findings are reported from bael fruit. Practically no 

changees in organoleptic quality in frozen pulp of bael 

fruit after six months and in case of other products 

stored at 37 c, the organoleptic quality remained much 

above the acceptable point (Roy and Singh, 1979 )·. 

Blending of different juiee effect the 

organoleptic qualit,y of the product. According to Rao 

!! !!! ~ 979j the blends containing Rangpur lime and Acid 

lime j~ice in ratio of 12.5:12.5 indicated a clash in 

flavour, resulting in poor scoring. Whereas 15:10 and 

20:5 were rated high _both for flavour and consistency. 

Taimous and Lawn (1981 ) reported that the blends of 

American and Maharaji in ratio of 1:2 with 2 percent added 

sugar had the highest organoleptic score. It was noteworthy 

that the blending acidic Maharaji juice with sweet juice 

resulted in higher organoleptic scores. There was a 

little effect of storage on quality of blended juice 



while significant effect of storage was seen in Ambri 

juice after 3rd month due to changes in colour and · 

appearance. Addition of ascorbic acid improved both the 

colour and flavour of reconstituted apple juice. The 

test panel showed perference for the clarified apple juice. 

Similarly mango pulp incorporation to limited 

extent, helps in maintaining salt balance of separated milk. 

Grewal and Jain (1982) revealed that maximum organoleptic 

accetability of-1:4- ratio {Mango pulp: separated milk) with 

decreasing order of acceptabilit.y 1:3, 1:5 and 1:2 ratio. 

The acceptability scores in case of 1 :3 and 1 :4- ratio products 

were more or less at par with one another. 

Liquid nitrogen treatment prior to freeze drying 

improves the quality. Ramamurthy and Bengirwar (1 979) 

observed that the samp~e of mango frozen by liquiQ. 

nitrogen prior to freeze drying had higher rating_ (8-9 

percent) whereas the slaw frozen ones had scored of only 

5-6 percent of TF (on plates) and 7-~ percent for·CPF 

IDount plate f~eeze). Likewise, the product (Tuti fruiti 

of pap.aya) having one perc~n:t; apid scofed maximum ·with 

respect j;c) colour, flavour and tast~ compared to other 

lot~ and market samples (Khedkar ~ !!, 1960). 

SUlphur diox~de also improved the quality·of 

fruit slices during .storage. Mehta. and ~mar (1980) 

observed that the guava slices steeped in 7cPBr~ syrup 

containing 1000 ppm sulphur. dioxide gave the best pr~duct. 

But the retention af ascorbic acid was only six percent. 

Similar resuJ. ts were also found from papaya slices. He:rfl' ·. 

-~' .. :. ·, .. 



the retention of carotenoids in the dehydrated slices 

was 50 percent. 
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The nectar prepared from the mango pulp stored 

in all the containers was acceptable with reference to 

colour, taste and flavour. There wa~ no perceptible off 

flavour to the use of HDPE containers, bottles, 

polyethyline and polypropylene pouches. The pulp content 

used for preparing mango based drink was 20 percent and 

during dilution sulphur dioxide concentration was maintained 

70-80 ppm {Krishnamurthy ~ al, 1982). 

Acid combination of 0.75 percent with 30°Brix of 

mango pulp in all the cultivars had more 0rganoleptic 

score. But 2~Brix and 0.5 percent acidity combination 

was selected for all the cultivars because in the: 

organoleptic scores was note conspicuous and the corresponding 

increase in the addition of sugar and acid, while the time 

taken for drying was more when the Brix was raised to 

30 percent. Addition of pectin improved the texture of 

the product (Rao and Roy, 1980a). They again reported 

that the mango sheet with added sUlphur dioxide was 

organoleptically acceptiable at all temperature and score 

for colour of the product increased. This could be due 

to better retention of carotenoids~ 

Microbial Growth 

Microorganisms use our food material as a source 

of nutrients for their own growth. This, ·of course, can 

result in a deterioration of the food. B.Y increasing 
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their numbers, utilizing more nutrients, producing enzymatic 

changes, contributing off flavours by breakdown of a 

product or synthesis of new compounds, they can spoil the 

food. They, at the same time produce·mycotoxins and can 

cause serious diseases. These micro-organisms are either 

present in fruits or get in~orporated into the products 

during processing and multiply tremendously during storage 

if proper treatment is not given. Therefore, if the 

microorganisms involved are pathogeniC 1 their association 

with the products is critical from a public health point 

of view. 

Microbiological spoilage of foo~ is a competitive 

process occuring among yeasts, bacteria and moulds. These 

microorganisms elaborate mycotoxins and cause disease under 

diverse conditions. ~e favourable cQnditions for the 

development of these organisms are proper acidity, nutrients, 

oxidatio~eduction potentials, temperature during storage 

and relative humidity. 

According to Walker (1977), yeasts did not 

complete well with bacteria and moul.d but there could be 
I 

an important spoilage agent under specific conditions. 

The species of yeasts that well develop and cause spoilage 

was due to a great extent by the composition of the food 

and the conditions under which it was stored. Strains of 

Candida from grape juice stored at low temperature grow 

optimally at 11 c and failed to grow at 21 c. 
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The microbial count increased more rapidly at 

37 C than room temperature. Nagi and Majreker (1976) 

observed statistically increase in bactrial population at 

room temperature and at 37 C as well as the duration of 

storage had no significant effect on the bacteriological 

quality of apple cider. 

Bowen et a1 (1950) observed higher percentage 

0 f moulds in jams ~ade from berry fruits as compared to 

stone fruits. Preservation of fruits with sulphur dioxide 

gave uniformly low counts in marmalades and jellies. 

Malts chew sky (1955) isolated and identified nine types 

of mould from straw berry, cherry and plum confection and 

from the quince and currant jellies. 

Guava puree concentrates containing 1000 ppm 

potassium sorbate showed no gross sign of spoilage during 

storage for 5 months at 45 F. During this period the 

initial number of yeasts decreased steadily to an 

insignficant level, where as the acidity in terms of 

flavour and aroma were good and did not deteriorate 

appreciably upto 4 months of storage. 

Fruit and vegetable products when stored at 

temperature between 7 C and 21 c, a reduction in microbial 

counts by 90-96 percent after one month storage was observed 

by Von Schelbom {1951). It was also found that moulds can 

develop at temperature lower than any other type of 

micro-organism. 

Maitra et ~ (1979) observed that the salt and ...... 



acid content of commercially cured mango slices were 

consistently low (6-1 0 percent) while there was a gradual 

increase in microbial load and incorporation of foreign 

matter in the mango slices during the process of peeling, 

slicing, transportation, handling, storage etc. The 

extent of survival of microflora after curing was · 

influenced by the initial microbial load of the mango 

slices. 

While studying physiological and microbiological 

quality of carrot and amla preserve, Sethi and Anand (1982) 

reported that the trade sample of .<rarrot and amla preserves 

were contaminated with both yeast and bacteria. 

Sulphur dioxide acts as preservative against 

microbial growth during storage of mango pulp and syrup 

(Ghosh !1 ~' 1982). The pulp of Alphonso and ~tapuri 

cultivars of mango can be stored in bulk and consumers 

packs of BDPE containers, glass bottles, polyethylene, 

and polypopylene pouches available in the country for a 

period of 2-12 months using low temperature storage and 

preservative. The spoilage of pulp ·due to a 

heterofermentative lactobacillus bacterium even though 

some yeasts and moulds were present. 
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MATERIAL AND METHODS 

The present investigation on the processing technology 

o~ guava (Psidium guajava ~~ nectar was carried out in F.ruit 

Technology ·Laboratory, Department of Horticulture, Haryana 

Agricultural University, Hissar. The various experiments 

conducted were nectar preparation, evaluation 0~ guava 

cultivars and to study the storage stability o~ guava nectar 

at ambient temperature (25 i 5~C). 

3 .1. Material 

3.1.1. Cultivar: Fbur guava cultivars commercially grown in 

Har.yana were selected ~or present investigation. 

a. AJ.lahab ad Safeda (AS) 

b. Banarasi Burkha (BS) 

c. Sardar (SD) 

d. Tehsil.dar (m) 

The ~ruits for processing were harvested at ~irm ripe stage 

trom experimen~al orchard of the Department of Horticulture, 

H .A .u ., Hissar. 

3.1.2. chemicals: Most of the common chemicals used were 

either the ·product of Analar quality of BDH chemicals, India ,. 

or E. Merek, India. Media chemicals for. microbiological 

studies were of the vireo. 

3.2. · Methods 

3.2.1. Preparation o£ fruits: 

Firm ripe fruits were selected for the preparation of 

guava nectar. The fruits were washed in running tap water to 

remove dirt and.dust particles. fhey were sliced into small· 



pieces. 

3.2.2. Extraction of pulp: 

The slices were blended by adding equal amount of warm 

water in a waring blender. The whole mass was then sieved 

to obtain a fine fruit pulp devoid of seeds and skin. 

3.2.3. MiXing the ingredients: 

After extraction; the requisite. quantit,y of pulp i.e. 

20, 25 and 30 pefcent were taken. A calculated amount· of 

sugar and_citrie acid were added in the pulp to adjust the 

total soluble solids at 15 percent and acidity at 0.3 percent 

and 0.4- percent in the final product. The volume of the .final 

product was made by adding water to 3.0 litre in each treatment 

and two replicationSin each treatment ~taken. Tbe following 

combinations of pulp and acid concentrations were made. ~tal 

soluble solids in each treatment was maintained at 15 percent. 

Treatment-1: 20$ pulp adjusted to 0.3% aeidi ty 

Treatment-2: 2c$ pulp adjusted to 0.4% acidity 

Treatment-3: 25~ pulp adjusted to 0.3$ acidity 

T:reatment-4-: 25% pulp adjusted to 0.4% acidity 

Treatment-5: 30$ pulp adjusted to 0.3% acidity 

Treatment-6: 3d}; pulp adjusted to o.~% acidity 

3.2.4. Homogenizing: 

The prepared nectar was again mixed and homogenized in 

a waring blender and sieved through a muslin cloth to obtain 

a product of uniferm consistency. 

3.2.5. Bottling: 

The product was poured into hot, sterilized crown 

bottles of 200 ml capacity amd corked air-tight. 
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3.2.6. Pasteurization: 

~e fii1ed bott1es were pasteurized in boi1ing water 

for 20 minutes ti11 the temperature of product reache~85uc. 
It took about 15 minutes to attain this temperature. 

3.2.7. Storage: 

The bott1es of nectar were kept at ambient temperature 

(25 + 5<1C) for further studies. Samp1es were taken out in -
- . . 
dup1icate at monthly interval and analysed for the fo11owing 

constituents" 

Reducing SUgars 

TotaJ. Sugars 

TotaJ. Solub1e Solids 

Ascorbic acid · 

Pectin 

Acidity 

Browning 

pH 

Organoleptic evaluation 

Microbial examination 

Chemical AnalYsis 
. - . . . 

Sugars: 

angara were estimated by the method of Hulme and 

Narain (1931 ). 

I Reagents: 

A. Potassium ferricyanide solution: 

Potassium ferricyanide = 8.25 g 

Annydrous sodium carbonate = 10.6 g 

Ve1ume = 1 Litre 



II 

B. Potassium iodide solution: 

Potassium iodide 

Zinc SUlphate 

Sodium chloride 

Volume 

C. 5% Acetic acid solution (v/v): 

Glacial acetic acid 

Volume 

D. Sodium thiosulphate solution: 

Sodium thiosulphate 

Velume 

E. Starch· -aolu tion (indica tor): 

SOluble starch 

Sodium chlQride 

Volume 

Extraction: 

= 12.5' g 

= 25.0 g 

=125.0 g 

= 1 Litl'e 

=50 m1 

= 1 Litre 

= 2.419 g 

= 1 Litre 

= 1.0 g 

=20.0 g 

= 100 ml. 

FrUit:- A suitable portion of the macerated sample was 

weighed 8nd about four to five extractions were tak~n by adding 

distilled water by keeping on the water bath and diluted to 

appropriate concentration. 

Nectar: F1ve m1 of guava nectar diluted to appropriate 

concentration was taken for estimation. 

III Estimation: 

a. Reducing Sugars: 

Five m1 of sugar solution and five m1 of potassium 

ferricyanide solution were taken in a test t~be (1" wide x 

?" long). The tubes were covered and kept for 1~ minutes in 

boiling water both. 1tle tubes were c0oled eder. the tap 
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water and 5 ml of iodide-Zinc solution followed by 3 m1 of 

acetic acid solution (5% V/V) were added in each tUbe. ~e 

librated iodine was titrated-with sodium thiosuJ.phate (N/100) 

using starch as an indicator. Tbe end point was the 

disappearance of blue colour and appearance of milky white 

colour. A blank with 5 m1 of distilled water was also run 

simultaneously. The results were calculated by the :following 

formula and expressed in g sugar· per 1 00 gram or ml. 

(ml of sodium thiosulphate) - (ml of sodium thiosulphate) + 
used in blank used in unknown 

o.o5) X 0.34 = mg of sugar 

b. Total sugars: 

Tb 25 ml of sugar extract added ~ m1 of HYdrochloric 

acid in flask and kept for 1 0 minutes at 68 C. After 

hydrolysis the volume was made to 50 ml. The acidity was 

neutrilized by adding anhydrous sodium carbonate till the 

effervesence stopped. ~tal sugars were, then, determined 

by the method as described in reducing sugar. 

3 .3 .2. ibtal soluble Solids: 

Tbtal soluble soiids'were observed at ambient 

temperature by Hand Refractometer and readings were corrected 

for 20 c. 
3.3 .3. ·Ascorbic aci.Q:: 

The ascorbic ac~d was determined by A.o.A.C. (1980). 

= 4 g 

::z 1 Litre 



1/\ 
2. i2J 6 - Dichlorophenol indophenol solution: 

CJ l\ 
2, 6 - Dichlorophenol indophenol = 5'0 mg ,..,._ 

Sodium bicarbonate 

Volume 

Extraction: 

Volume 

b. 1 N Calcium chloride: 

· Anhydrous calei'llm chloride 

Volume 

e. 1 N Q,dium hydroxide: 

Sodium hydroxide 

'Volwne 

= 42 ing 

= 200 ml 

= 30 ml 

= 5'00 ml 

:::: 20 g 

:: 5'00 ml 
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d. 1%' Silver nitrate: 

Silver nitrate = 1 g 

Volume = 100 ml. 

Extraction: 

Fruit: 

Twent,y five gram of macerated pulp was taken and 

200 m1 of distilled water was added (1:8 W/V). It was then 

kept on hot plate for one hour. Replaced the water lost 

during boiling. The flask was cooled, volume was made to 

250 ml. The contents were filtered through Whatman filter 

paper Nb.·4 and filtrate was collected. 
"--"-' 

Nectar: 

100 ml of guava nectar was filtered through Whatman: 

filter paper No. 4 and filtrate was collected. 

Estimation: 

To 25 ml portion of above filtrate added 25 m1 of 

distilled water and 2.5 ml of 1 N NaOH and kept over night. 

\\ Next day 12 -5 m1 of acetic acid solu.tiotl:'ii!J:'hd after 5" minutes 

6.25 m1 of 1 N Calcium chloride solution was added with 

stir1ng. After allowing it to. stand for one hour, boiled 
t 

for one minute and filtered through oven dried, weighed 

Whatman filter paper No.~1. The precipitates were washed 

with distilled water rintil they are free from chloride 

(Tested with 1 percent silver nitrate solution). '!he 

precipitates were again dried at 100~C for 24 hours, cooled 

in a dessicator and weighed. The amaunt of pectin was 



expressed as calcium peetate. 

Calculation: 

41 

% Calcium pectate _ wt of caJ.cium pectate x Vol. of content x 1 oo 
- ml. of fil. trate taken x wt of sample for 

estimation 

3.3.5. ~tal acids: 

Total acid content was estimated by titrating 5 gram 

of the macerated fruit pulp or 5 ml. of nectar against 

standard sol.ution of 0.1 N sodium hydroxide using phenol.

phthl.ein as an indicator. The end point appear as light 

pink colour. The acidity was expressed as gram citric acid 

per 100~ml respectively. 

3.3.6. Browning: 

Browning was observed by taking transmittance of the 

solution on Speetronic-20. The samples for browning were 

centrifuged for 15 minutes at 4000 rpm. ~ 10 ml of 

centifugate added 15 ml of al.cohol. to make 60 percent 

aqueous solution and kept for half an hour. It was, then 

filtered through Whatman filter paper No.1 to obtained clear 

solution. The colour was measured at 420 nm using 60 percent 

aqueous alcohol as blank. 7he increase in absorbance of a 

sampl.e at 420 nm was taken as a measure of non-enzymatic 

browning. 

3.3. 7 0 Pl!: 

The pH of the nectar was taken on an Elico.pH meter. 

' .; . 
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3.3.8. Organoleptic evaluation: 

The nectar prepared from four cultivars of guava 

were subjected to sensory evaluation by a panel of five 

judges following the Hedonic Rating tests (see Appendix 1) 

as described by Ranganna (1977). The products were 

evaluated for colour, flavour, consistency/texture/feel 

and taste. 

The characters with mean scores of 5 ·or more out of 

9 marks were considered acceptable. The overall acceptabilit,y 

of products was based upon the mean scores obtained from 

all these characters studied under the test. The product 

with an ov~rall mean score of 20 or above was considered 

acceptable. The mean scores obtained by different products 

were calculated. 

3.3.9. Microbial Examination: 

The microbiai examination was done by the method as 

suggested by Sharf (1966). The media used for plating_had 

the following composition. 

TrYPtone 

Yeast extract 

Glucose 

Agar-agar 

:Distilled water 

= 5.0 g 

= 2.5 g 

.::: 1.0 g 

= 15'.0 g 

= 1 Litre 

The media ·was sterilized at 121" C at 15 lb for 

20 minutes. 
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Procedure: 

One m1 of guava nectar from each sample was plated 

with plate count agar medium. Plates were inc~ated at 

3 0 C for 2 days. Total number of colanies were count.ed 

and expressed per m1 of sample. 



CHAPTER IV 

RESULTS AND DISCUSSION 



RESULTS AND DISCUSSION 

This chapter of' the manuscript deals with experimental 

results pertaining to the investigation followed by the 

discussion of the same. The presentation of the results and 
hl.v~ 

discussion ~been arranged under the following heads. 

1. Chemical composition of fruits. 

2. Biochemical changes in nectar during storag~. 

3. Organoleptic evaluation of nectar. 

4. Microbial examination of nectar. 

4.1. Chemical composition.o£ the f'ruits: 

Data pertaining to the.proximate composition of' 

fruits of different guava cultivars are presented in Table 1. 

There was a great variation in their chemical 

eonstitutimts of four guava cvs (Table 1 ). This is probably 

due to their differential genetical makeup. ~tal solUble 

solids varied from 8.5 percent (Sardar) to 13.0 percent 

(Allahabad Safeda). Banarasi sUrkha and Tehsildar had 

9~0 percent totaJ. soluble solids. Total titrable acidity 

was observed higher in f'ruits of cv. tehsildar (0.56 percent) 

foLlowed by Banarasi SUrkha (0.553 percent), Allahabad 

Safeda (0.52' percent) and Sardar (0.511 percent). Ascorbic 

acid eantent varieJl,from 54.7 mg to 132.0 mg. The highest 

ascorbic acid content was found in .fruits of cv. Sardar 

(132 mg) follQwed by Banarasi Surkha (113 mg ), Tehsil<iar 

(67.5 mg) and Allahabad Safeda ($lte7 mg). A very little 
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variation in their total sugar content was observed in fresh 

.fruits o.f all the cultivars whereas, a marked variation in 

reducing sugar content and non-reducing sugar content was 

noticed. -~tal sugars range .from 6.2~ percent to 7.56 percent 

in cvs. Tehslldar and Allahabad Safeda. cv. Allahabad Safeda 

contained the highest (3.23 percent) content o.f reducing 

sugars followed by Sardar (2.89 percent), Banarasi Surkha 

(2.21 percent) and Tehsildar (1.85 percent). Non-reducing . 
sugars range from 3~9~ in cv. Sardar to 4.55 percent in 

cv. Banarasi Surkha. The pectin content of fruits was 

found higher in cv. Tehsildar among all the cultivars whereas 

cv. Allahabad Sa.feda had the lowest. Almost similar values 

\ th 
. ~ 

.for is constituent in ,different eultivars Jl.e:~reported 

by earlier workers (Chundawat and Gupta, 1975), (Chundawat 

et !!, 19?6). Tbe results e.f pectin content in these studies 

also confirmed the findings of Dhingra (19?9). 

4.2. Biechemical changes in nectar during. storage: 

lt-.2 .1. Beducing Sugars . 

The reducing sugar content of nectar prepared from 

various guava cultivars with different puJ.p and acid levels· 

and stored at ambient te~perature was recorded and results 

are presente~ in Table 2. 
evident 

It isLthat there was an increase in reducing sugars 

with the increase period of storage. After, the preparation 

ef guava nectar, signifieantly higher amount of reducing 
I 

sugars were observed in cv Tehslldar (7.91 percent) followed 
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by Allahabad Safeda {6.98 percent), Sardar (4.95 percent) 

and Banarasi SUrkha (3.96 percent) 1rrespective of the 

treatments. The same trend was followed throughout ~he 

storage period upto 120 days. But after 90 days of storage, 

nectar ot ev. Sardar had the minimum reducing sugars which 

were at par with nectar of cv. Banarasi SUrkha. The percent 

increase in reducing sugars during storage upto 120 days 

was maximum in ne~tar of cv. ~anaras~ Surkha (183.08 percent) 

.followed ·by Sardar (126.4-6 percent), ·AJ.lahabad Safeda 

(69.17 percent) and Tehsi1dar -(47.28 perce~tt). 

Among various conceDtrations of pUlp used after 

preparation reducing sugar.s were significantly-higher in 

nectar with 3Q% pulp and o.~ percent acidity irrespective 

o.f cul tivars and minimu was found in nectar with 20 percent 

pulp and 0.3 percent acidity. Almost same trend was 

maintained upto 90 days of the storage period. After that 

the reducing_ sugar content was. significantly higher in 

nectar where 25 percent pulp and 0.4 percent acidity used. 

However, ~fter preparation the.maximum reducing sugars were 

in cv. Allahabad Safeda (9.59 percent) and minimum in ev. 

Sardar (3.60 percent) were noticed where 25 percent pulp 

with a.4 percent acidity and 20 percent pulp with 0.3 percent 

acidity used respectively. Almost same trend was maintained 

throughout .the .storage period upto 120 d83"s-. There were 

some variatiens in reducing sugar eontent at 60 days 



storage but these were not significant. At the end of 

storage period, reducing sugar content was significantly 

higher in cv. Allahabad Safeda (12.65 percent) with 25 

percent pUlp and o.4 percent acidity which was at par with 

nectar of cv. Banarasi Surkha with 25 percent pulp and 

5n 

0.4 percent acidity. Among. the acidity treatments reducing 

sugar content of nectar with 0.4 percent acidit,y was 

significantly higher than the nectar with 0.3 percent acidit,y 

just after the nectar preparation and the same trend was 

followed throughout the storage period except at 3 0 days of 

storage, where nectar with 0.3 percent acidity contain 

slightly higher amount than 0.4 percent acidity. 

It is, therefore, clear from the results that the 

reducing sugar content varied in different treatments and 

in different eultivars just after the preparation of nectar, 

which could be due to the presence of higher iriitial 

concentration of pulp and acid in the product •. Tbese results 

confirm the finding of Rao and Boy (1980) who reported 

higher initial reducing sugars in mango sheet and stated 

tha~ it could be due to the higher initial acidity present in 

the pulp. An increase in reducing sugars were observed 

during storage when kept at room temperature. This increase 

was observed in all the cultivars and all the treatments, 

which might be due to the hydrolysis of polysaccharides and 

inversion of non-reducing sugars into reducing sugars in 

the acidic medium. These results.are in confirmation with 
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:finding o:f (Krishnamurthi ~ !!:!:., 1982) on prese·rvation o:f 

mango pulp, in phalsa beverage (Kburdiya and Anand, 1981 ), 

and in 8.ml.a juice (Shrestha and Bhatia, 1982) when stored 

at ambient temperature. ~ey :further reported that 

conversion o:f non-reducing sugars were higher at room 

temperature than at low temperature. 

4.2.2. Total SUgars 

Tbtal sugar content o:f nectar prepared :from various 

guava cuitivars as ~ffected by various pulp and acid 

pereentage and storage period at ambient temperature was 

ascertained and the data was presented in Table 3. 

A perusal of the data given in Table 3 indicate that 

the total sugar content of guava nectar stored at ambient 

temperature increased with the duration of storage irrespective 

of cultivar and treatment. Initially, both the cvs i.e. 

Allahabad Safeda and Banarasi Surkha (14.0 percent) contained 

significantly higher. total sugars than the ethers. Nectar 

:from cv. Sardar had significantly less total sugar content 

(13.8 percent) among all the eultivars. Nectar from ev. 

Allahabad Safeda showed significantly higher total sugar 

upto 60 days storage but after 90 days, the nectar from cv. 

Sardar had the highest content which was maintained upto the 

end of storage. Tbe percent increase in total sugars were 

maximum in cv. Sardar (19.56 percemt) followed by cvs. 

Allahabad Safeda (17.5? percent), Tehsildar (16.5* percent) 

and Banarasi SUrkha (16.~2 percent) over the initial values. 
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54. 

Among the treatments the nectar prepared with 25 

percent pulp and 0.3 percent aci_dity maintained;its supermacy 

upto the end of storage period except 90 days storage where 

30 percent pulp with 0.3 percent and 0.4 percent acidity 

recorded significantly higher total sugars. From the ~ata 

it is seen that the treatments where 0.3 percent acidity 

level was maintained, total sugar contents were comparatively 

higher than the treatments with o.4 pePcent acidity level. 

The same trend was ~aintained throughout the storage period 

but in some cases the differences were-not sigaificant. 

From the various combin~tions·of treatment~ and 

cultivars, initially, it was observed that nectar from cv. 

Banarasi SUrkba with 20.pereent ·pUlp and 0.3 percent acidity 

contained higher total sugar content (14.42 percent) followed 

by cv. Allahabad Safeda- (14;41 percent) with 25 percent 

pulp and 0.3 percent a~idity. At the ·end of 120 days. 

storage period, nectar of cv. Banarasi Surkha showed 

comparatively higher total ~ug~s than_any other combination 

where 20 percent pulp with 0.3 percent acidity was used. 

From the results, it is clear that there was a 

progressive increase in tetal sugar content throughout the 

storage period. The statistical analysis of the data also 

showed signific~t di:fferences among the cul.ti vars. Among 

the treatments the increase in total sugars were pronounced 

in the nectar with lower aaid content however in some cases 



higher acidity level also resulted in higher sugar 

content. These variations in total sugars could be 

during the processing of bottled nectar in bbiling 

water which might have resulted the hydrolysis of 

polysaccharides like pectin, cellulose and starah etc. 

and its conversion into simple sugars. Boy and Singh 

{1979) also supported this fact for the increase in 

sugar content during processing in bael beverage arid 

l~ter on supported by Ranote and Bai:ns (1982) while 

processing of the Kinnow juice in heat processed samples. 

Increase in total sugar ~ontent was also noticed by 

Adsule and Boy (197lf-) during 6 months storage of' canned 

slices but in frozen-slices and. syrup the sugars remained 

unchanged during storage. Therefore, the temperature of 

tQe storage is one of the main factor which contributes 

towards the changes in total sugar content of the produc·t. 

Shrestha and ·Bhatia (1982) also suggested maximum changes 

in stored apple juice at room temperature than at lower 

temperature which indicate that temperature during storage 

coUld lead to the gradual inversion of polysaccharides 

into sugars and non-reducing sugars into reducing sugars 

by hydrolysis. 

lt-. 2 .3 • To tal Soluble Solids 

The data pertaining to the effect of various 

cultivars and treatments on the total sol~ble solid content 

of nectar stored at ambient temperature was recorded and 

presented in Table ~. 
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It is evident from the data given in table 4 that 

the total.so~uble solids of stored nectar increased during 

storage irrespective of the cultivar and treatment. The 

percent increase in total soluble solids was more in cv. 

Sardar (1~.~3 percent) that other cultivars during 120 days 

storage period :followed by Tehsildar (13 .33 percent), 

AJ.lahabad Safeda (11.66 percent) and Banarasi Surkha 

(11.13 percent). Further it was observed that the total 

soluble solids were more in nectar with 30 percent pulp 
" - .. . . .. .... 

and 0.4 percent acidity. However increase was more when 

o.~ percent acidity level was maintained than 0.3 pe~cent 
• > . 

acidity level. The results, therefore, reveal that there 

was a gradual. increase in :total 'soluble solids in all the 

treatments upto the end of. storage period but changes were 

statistic~ly:Dot·signi:fic~t. 

Khurdiya and Anand (1981) also did not observe 

any change in-total soiuble solids du!ing the storage of 

phalsa b~verage at room temperature. Instead, a slight 

deerease.was.noticed in total SGluble-solids in one of 

the experiment on dried ber juice·during storage for 9 

months at room temperature (Khurdiya, 1980). In the 

present investigations the· reason for this slight increase 

in total soluble solids of the nectar during storage 

could be explained by the fact that the polysaccharides 

which are present in the fruit pUlp might be converted 

into sugars during hydrolysis process. 



4.2.4. Ascorbic Acid 

The data pertaining to the effect of various 

treatment on the ascorbic acid content of nectar prepared 

from different guava cultivars was ascertained and 

presented in Table 5. 
The data revealed that the ascorbic acid content 

of guava nectar decreased significantly with the increase 

in duration of storage irrespective of the cultivar and 

treatment. The content vari~d from 2.43 mg to 6.67 mg in 

cvs. Tehsildar and Sardar respectively. This higher 

initial ascorbic acid content in cv. Sardar might be due 

to its varietal character. After nectar preparation, the 

ascorbic acid content was significantly higher in cv. 

Sardar (6.67 ) followed by Allahabad Safeda (4.17 mg), 

Banarasi Surkha (3 .53 mg) and· Tehsildar (2.43 mg). 

Almost same trend was observed upto 120 dats. At the end 

of 120 days period, nectar of ev. Sardar contained the 

maximum content (1+.26 mg) of ascorbic acid which was 

significantly higher than all Qther cui tivar. However, 

the percent retention of ascorbic acid was maximum in cv. 

Allahabad Safeda (66.4-3 percent) followed by Bardar (63 .8? 

percent), Banarasi Surkha (44.20 percent) and Tehsildar 

(37~87 percent) over the initial values. · 

hrther it was observed that ascorbic acid content 

was significantly higher in nectar prepare4 with 30 pereent 

pulp and 0.3 percent acidity than in other treatments and 

the lower being in nectar with 20 percent pulp ana 0.4 

percent aci41ty. It's content varied from 3 .G3 mg to . . / / 
- ·•········ .; ;,,,<.!ti/:Jr!::-::. ' 
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5.15 mg in nectar with 20 percent pUlp containing 

0.4 percent acidity and 30 percent pUlp contai~ing 

0.3 percent acidity respectively and almost same trend 

was followed during stsrage up to 90 days. At the end of 

120 days storage period, nectar with 30 percent pUlp and 

0.3 percent acidity maintained supermacy by retaining 

3.51 mg ascorbic acid. The minimum amount was round in 

nectar with 20 percent pUlp and 0.3 percent acidity. It 

is clear from the data that the percent retention or 
ascorbic acid -was maximum (68.1 percent) in nectar with 

30 percent pulp and 0.3 percent acidity whereas it was 

minimum (~7.5 percent) in treatment where 25 percent pulp 

and 0.4 percent ac~dity wa$ used. 

The combined effect of treatment and cultivar 

showed that nectar or cv. Sardar with 30 percent pulp and 

o.4 percent a~idity had significantly higher content of 

ascorbic acid -(9.3.0 mg) than aDy other combination just 

after its preparation but after. 30 days of stroage, 

nectar prepared from cv. Allahabad Safeda with 30 percent 

pUlp and 0.3 percent acidity had significantly higher 

amount of aseorbic acid upto the end or storage period. 

It is, therefore, revealed thatthe treatment 

containing higb~r p~P percentage had the.bigher ascorbic 

acid content in comparison to the nectar pre.pared with 

lower pUlp percentage. It was also noticed that the 

62 



treatments where 0.3 percent acidity were maintainedpad 

significantly higher ascorbic acid than o.4 percent 

acidit.y in the same pulp concentration throughout·the 

storage period except at 120 days storage where the 

contents were comparatively higher in treatment in which 

0.4 percent acidity was used with 25 percent pulp. 

From the resUlts, tt is revealed that there was 

63 

a significant decrease in ascorbic acid content with the 

increase in storage period. Losses of ascorbic acid 

content were also noticed by Gaikwad et ~ (1982) in 

storing mango nectar at room temperature and even in 

refrigerated condition when stored for 3 months. However, 

the losses were minimum at lower temperature.· Similarly 

Papanicolaou and Sauregeot (1979) observed a linear 

decrease in the vitamin c content with increased storage 

period upto ~ months and the losses were slight at 25 C 

and considerable at 37 c. The increased loss of ascorbic 

acid with increasing time bas also been reported in 

grapefruit juice by Smoot and Nagy (1979) whereas no 

losses or ascorbic acid content in Vacuum concentrated 

to~ato juice in the forced circulation evaporation on 

storage were observed (Anpn. 1978-79). 

Therefore, processing technology followed for the 

preparation of product pl~s a leading role in the 

retention of nutrients like ascorbic acid. This loss of 
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ascorbic acid might be due to the heat processing and the 

presence or oxygen in glass bottles during storage. Such 

losses can be minimized by eliminatiag oxygen during 

filling and handling as suggest~d by Johnson and Toledo 

(1975). Performance of tbe cUltivars showed that cultivar 

with higher initial ascorbic acid content retain the 

maximum during storage. No clear cut differences could be 

exhibited in nectar prepared from white fl~shed and red 

fleshed guava pulp as far as retention of ascorbic acid is 

concerned. Whereas Sanchez Nieva et al (1970) observed the 

higher retention of ascorbic acid in white fleshed guava 

pulp during 27 week storage. 

4.2.5. Pectin 

Data pertaining to the effect of various treatments 

on pectin content of the nectar-prepared from various guava 

cultivars during storage at ambient temperature was 

presented in Table 6. 

The results indicate that the p·ectin content. of 

the nectar prepared from four guava cultivars decreased 

during processing and thereafter in storage as compared to 

the pectin content of fresh fruits (Table 6). Analysis for 

pectin, jast after nectar preparation shQwed that cv. 

Banarasi Surkha had significantly higher amount 0f pectin 

(781 mg) irrespective of the treatments. And the lowest 

being .found in ev. Sardar (641 mg). The pectin content of 

cv. Allahabad Safeda remained significantly higher from 

30 clays storage peri~><i upto 120 days at ambient temperature. 
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At the end of storage, maximum degradation of pectiD was 

observed in nectar from cv. Tehsildar (49.42 percent) 

followed by Banarasi Surkha (45.58 percent), Sardar 

(43.36 percent) and Allahabad Safeda (28.41 percent). 

67 

It was also noticed that pectin content varied significantly 

in nectar prepared from various treatments. The lowest 

pectin content was noticed .in nectar with 20 percent pulp 

and 0.3 percent acidity and the highest content was 

observed in treatment where 30 percent pulp with 0.4 percent 

acidity was used. After 30 days storage the low pectin 

was noticed in nectar ~ith 25 percent. pulp and 0.3 percent 

acidity. At 120 days, the pectin was minimum in nectar 

with 0.4 percent acidity with 20 percent and 25 percent pulp~ 

Pectin content was found significantly higher in 

0.4 percent acidity level as compared to 0.3 percent aaidit,y 

level upto 90 days after that pectin content with 0.3 

percent acidity at 20 and 25 percent pulp was found more. 

Similarly, fruit pulp percentage also affected the 

·residual pectin content in nectar. It was found 

comparatively higher in nectar which initially had more 

amount of :fruit pulp. The nectar of cv. Banarasi SUrkha 

with 30 percent pulp and both the acid concentrations 

obtained significantly ~igber pectin content a~ter 

preparation. After 30 days, nectar ef ev • .AJ.lahabad 

Safeda had tbe higher content of pectin with 30 percent 

pplp and o.4 percent acidity. 



It has been observed that all the treatments 

resulted in a significant decrease in pectin content 

during processing. The breakd.oYl!l of pectin 'llrith losses 

of juice viscosity and consistency readily might have 

occured during juice extraction and preparation in period 

between disintegration of the tissue and heat inactivation 

of the enzymes (Hulme, 1971). FUrther, the reduction in 

pectin content during storage also exhibited the 

possibility of breakdown of ,pectin by the lalover active 

enzymes in the acidic medium at room temperature. In 

the present studies, a reduction upto 50 percent was 

noticed during storage. However, the results are contrary 

to the finding of Bonate and Bains (1982) who practically 

did not observe any change in pectin content in the 

preserved ~now juice during storage. Similarly Harnanan 

et al/(1980) also of the view that method of preservation 

and storage did not see.m to have affected the pectin 

content of guava pulp. Luh and Dasture (1966) reported 

that the texture of canned apricot was influenced by 
\ 

ripeness level of the fresh fruit and processing time. 

The canned product gradually softened during storage, 

while water soluble pectin in the syrup increased and 

protopectin in the fruit decreased. S,yrup viscQsity 

increased during storage of canned apricots. Chauhan (1981) 

reported that there was a gradual decrease in pectin content 
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Among treatments the increase in acidity was 

observed throughout the storage period only in nectar with 

20 percent pulp while in 25 and 30 percent pulp, ·increase 

in acidity was observed only up to 90 days, thereafter, a 
. 

slight decrease was noticed. Highest percent increase in 

acidit,y was observed in nectar with 25 percent pulp and 

0.3 percent acidity i.e. 14.28 percent in 90 d~s over 

initial value, .. thereafter a further decrease of 1 .17 percent 

was noticed. A minimum increase (7.51 percent) upto 90 days 

was observed from the nectar with 20 percent pulp and 0.4. 

percent acidity but after 120 days of storage the minimum 

increase (6.75 percent) was observed from the nectar with 

30 pulp and o.~ percent acidity. The decrease in acidity 

between 90 days 1".9 120 ·days. was more in nectar with 30 

percent pulp and 0.4 percent acidity which reduced from 

o.436 to 0.426 percent. Therefore, a decrease of. 2.29 

percent in. aci~ity was 9bse:rved after· 90 days to 120 days 

or storage. ~e overall percent increase in acidit,r was 

comparatively higher in: nectar with 0~3 percent acidity 

level than the nectar with G.4 percent acidity level. 

In the present investigation, a progressive 

increase in acidity was observed in guava nectar stored 

upto 90 days at ambient temperature thereby the degraaatisn 

of pectin substances into the soluble acids might have 

contributed towards an increase in acidity of the product 

(conn and Stumrf, 19?6). Increase in acid content in 



different products have also been reported by various 

workers. Rao and Boy (1980) reported that during storage 

of mango increase in storage temperature. The reason for 

increase in acidity might be due to formation of sulphurous 

acid. Mehta and Rathore (1976) also observed a more rapid 

increase in total titrable acidity in amla juice in samples 

stored at room temperature than stored in refrigerator 

for 1 0 weeks. 

Contradictory results have also been reported by 

various workers during storage of various products. Dabhade 

and Khedkar (1980) observed a progressive decrease in 

acidity on being stored. at room temperature in case of mango 

powder (Amchur). Similarly, Nagi and Manjrekar (197.6) 

reported that there was a decrease in acidity in apple 

cider at room temperature from 0.48 to 0.46 percent at 

37 C when stored for four months. However, no change in 

acidity level was noticed by Awan et & (1980) in sour soap 

(drink) during storage for 3 months. 

FUrther, the maximum percent increase in acidity 

at the end of storage period was observed in treatments 

where less acidity was maintained i.e. 0.3 percent. This 

acidity level might have created optimum conditions for the 

pectin degrading enzyme to work efficiently to hydrolyse 

more of insoluble form of pectin to soluble form i.e. pectin 

acids whtah might be contributed towards acidity. However, 

the reason for the various degrees of increase in acidity in 



6!i 

of the products with increased days of storage with less 

~osses at low temperature in comparison to room temperature-. 

4.2.6. Acidity 

The data pertaining to the effect of pulp and acid 

content on the acidity of stored nectar of four guava . 

cultivars at ambient temperature are presented in Table 7. 

It is clear from the results that the acidit,y of 

stored guava nectar increased throughout the storage period 

irrespective of the treatments and cultivar. Since the 

acid levels i.e. 0.3 and 0.4 percent were maintained during 

nectar preparation, variation after its preparation was not 

observed. But after 30_days interval, significantly higher 

acidity was observed in cv. Banarasi Surkha (0.378 percent) 

than cvs. Sardar (0.364 percent) and Tehsildar (0.358 percent) 

but the values were at par with cv. Allahabad Safeda (0.376 

percent). Almost same trend was maintained ~pto 90 days of 

storage at which cv. Banarasi Surkha had significantly 

higher acid content (~.390 percent) than cvs. Sardar (0.386 

percent) and Tehsildar (0.381 percent) but the values were 

at par with cv. Allahabad Safeda (0.389 percent). After 

90 days of storage, the acid content of nectar generally 

decreased in all the cultivars but it was very slight. Cv. 

Allahabad Safeda and Banarasi Surkha (0.386 percent) haa 

significantly higher acidity than cvs. Sardar (0.380 percent) 

and Tehsildar (0.379 percent) after 120 days of storage. 
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Among treatments the increase in acidity was 

observed throughout the storage period only in nectar with 

20 percent pulp while in 25 and 30 percent pulp, ·increase 

in acidity was observed only upto 90 days, thereafter, a 

slight decrease was noticed. Highest percent increase in 

acidity was observed in nectar with 25 percent pulp and 

0.3 percent acidity i.e. 14.28 percent in 90 d~s over 

ini tiaJ. vaJ.ue, thereafter a further decrease of 1 .17 percent 

was noticed. A minimum increase (7.51 percent) upto 90 days 

was observed from the nectar with 20 percent pulp and 0.~

percent acidity but after 120 days of storage the minimum 

increase (6.75 percent) was observed from the nectar with 

30 pulp and 0.4 percent acidity. The decrease in acidity 
. . . 

between 90 days ~ 120 days was more in nectar with 30 

percent pulp and 0.4 percent acidity which reduced from 

o.436 to 0.426 percent. Therefore, a decrease of_2.29 

percent in aci~ity was pbse~ved after 90 days to 120 days 

of storage. The overall percent increase in acidity was 
. . 

comparatively higher in· nectar with 0~3 percent acidity 

2eve2 than the nectar with G.4 percent acidity level. 

In tbe present investigation, a progressive 

increase in acidity was observed in guava nectar stored 

upto 90 days at ambient temperature thereby the degraaation 

of pectin substances into the soluble acids might have 

contributed towards an increase in acidity of the product 

(Conn and Stumrf, 1976). Increase in acid content in 



different products have also been reported by various 

workers. Rao and Boy (1980) reported that during storage 

of mango increase in storage temperature. The reason for 

increase in acidit.y might be due to formation of sulphurous 

acid. Mehta and Rathore (1976) also observed a more rapid 

increase in total titrable acidity in amla juice in samples 

stored at room temperature than stored in refrigerator 

for 1 0 weeks. 

Contradictory results have also been reported by 

various workers during storage of various products. Dabhade 

and Kbedkar (1980) observed a progressive decrease in 

acidity on being stored at room temperature in case of mango 

powder (Amchur). Similarly, Nagi and Manjrekar (197.6) 

reported that there was a decrease in acidity in apple 

cider at room temperature from 0.48 to o.46 percent at 

37 c when stored for four months. However, no change in 

acidity level was noticed by Awan tl al (1980) in sour soap 

(drink) during storage for 3 months. 

FUrther, the maximum percent increase in acidity 

a~ the end of storage period was observed in treatments 

where less acidity was maintained i.e. 0.3 percent. This 

acidity level might have created optimum conditions for the 

peetin degrading enzyme to work efficiently to hydrolyse 

more of insoluble form of pectin to soluble form i.e. pectin 

acids whJ.ch might be contributed towards acidity. However, 

the reason for the various degrees of increase in acidity in 
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different pulp concentration could be due to the presence 

of' different concentration .of' inherent enzyme (pectin : 

degrading) of' the f'rui ts. 

4.2.7. Ill! 

Effect of various pulp and acidity levels on the pH 

of' the nectar prepared from four guava cultivars and stored 

at ambient temperature for 120 days was ascertained and the 

data is presented in Table 8. 

pH of the nectar stored at room temperature decreased 

with increase in duration of storage irrespective of treatme~ts 

and cultivars. The higher pH was observed in nectar of 

Allahabad Safeda (4 .3 0) which was at par with cvs. Banarasi 

surkha (4.29) and Sardar (4.27) but s_igni.ficantly higher 

than cv. Tehsiidar (4.24). Almost same trend was observed 

. upto the end of' storage except in nectar from cv. Sardar 

which bad significantly'low pH value (3.80) at 90 d~s 

storage period. 

Among treatment, pH ranges from 4.18 (in nectar with 

20 percent pulp and o.4 .percent acidity) to 4.34 (in bQth 

25 and 30 percent pulp with 0.3 percent acidity). Tbe nectar 

with 20 percent pulp and 0.4- percent acidity had lowest pH 

value whereas with 30 percent pulp and 0.3 percent acidity 

higher pH value was nsticed throughGut the storage period. 

It was also observed that pH value of guava nectar was 

comparatively higher in 0.3 percent acidity lever to that 

of o.4 percent acidity level. 
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Among cultivars, the decrease in pH was more in 

cv. Sardar (13.58 percent) followed by Banarasi Surkha 

(12.58 percent), Allahabad .Safeda (12.32 percent) and 

Tehsildar (11.55 percent). It is clear from the.results 

that decrease in pH value was more in nectar with 25 percent 

pulp and 0.4 percent acidity (12.94 percent) and less in 

nectar with 30 percent pulp and o.4 percent acidity 

(11 .26 J'e rcent). 

Reduction in pH noticed in the nectar during 

storage might be due to the simultaneous increase in acidity. 

various workers have also observed the change in pH in the 

products during sto_rage. Rao and Krishnamurthy (1982) 

showed negligible change in pH during storage of tomato 

crush and tomato juice concentrate packed in different 

containers and stored at room temperature or low temperature. 

However, Khurdiya and Anand (1981 ) did not report any change 

in pH of phalsa beverage during storage. Similarly, 

Shrestha and Bhatia (1982) also observed the change in pH 

in stored apple juice at various tempe~atures, however, 

the differences were not significant. 

lt.2.s. Browning 

storing of fruit products often results in ,. . 
de,terioratian of colour due to enzymatic or and non-enzymatic 

browning pigments which impare the quality of the product. 

In the present studies, nectar prepared by using various 

pulp and acid· concentrations from different cultivars were 

stored at ambient temperature and browning was observed at 
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3 0 days interval up to 120 days. Optical density of the 

:samp~es was taken as an index of browning and the data 

obtained are presented in Table 9. 

The data from Table 9 reveal that optical 

density of nectar stored at ambient temperature increased 

during storage irrespective of cultivar and treatment. 

The minimum optical density was observed from nectar of 

80 

cv. Allahabad B~feda {0.066)_ irrespective of the treatments 

just after its preparation. This trend was maintained upto 

60 days of storage period. After 90 days, optical density 

was minimum in nectar f'rom cv. Banarasi Surkha ( 0.1 03 ) • 

The maximum optical :density- was observed in cv. --Tehsildar 

(0.0?8) after preparation and the same trend was maintained 

upto the end of storage~ After 120 days, Tehsildar had 

o.12a optical density. 

Browning of guava nectar alsa affected by 

various pulp and acid concentrations. The results revealed 

that optical density was lowest in nectct,r (0.059) where 

20 percent pulp and 0.3 percent acidity.was taken and same 

trend was maintained upto 120 days of storage. Further it 

was moticed that with the increase in pulp percentage in 

nectar the optical density of the product also increased. 

Therefore, nectar prepared with 30 percent pulp exhibited 

more browning after processing and· during storage. 

Similarly, nectar which contained high acidity 

level showed more browning as compared to the samples with 

... :: 



less acid content. The nectar of cv. Allahabad Safeda 

prepared with 20 percent pulp and 0.3 percent acidit.y 

developed the minimum browning during processing. After 

60 days storage the lowest optical density was observed 

Rl 

in nectar of cv. Banarasi SUrkha with 20 percent pulp and 

o.~ percent acidity which is at par with nectar of same 

cultivar prepared with 20 percent pulp and 0.3 percent 

acicti ty and that of ev. Sardar with 20 percent p~p ai.J.d 

0.3 percent acidit.y. The pectar prepared from various 

eultivars showed lowest percent increase ~n browning in 

cv. Banarasi SUrkha (5~.28 pe~cent) followed by T~~sildar 

(61.53 percent), Allahabad Safeda (~9.69 perce~t) and 

Sardar (70.00 percent) upto end of storage. The nectar of 

cv. Banarasi .Surklla prepared w.itll 20 perc;1ent pulp and 

o.4 percent acid developed significantly lowest browning 

upto end of storage which could be the best combination 

as far as development of brown pigment is concerned. . 

Therefore, from the results, it is clear that there was 

a progressive increase in browning during processing and 

thereafter in storage • However the developmept of brown 

pigment in product was comparatively higher during storage. 

The present resuJ. ts of browning are in agreement 

with those of Brekke .!! !!)(1970) who also noticed browning 

in guava eoneentrates after 2 months of stQrage apd this 

became more pronounced with continued storage. Kaurtiya 

and Anand (19S1)·also reported a gradual increase~~ 

Drowning and BMF formation in Phalsa beverage with increasiag 
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storage period and it was more pronounced at room 

temperature than at lower temperature. Decline in ascorbic 

acid content in the product could also be a possible reason 

for the development of browning in the product during 

storage (Stadtman, 1948). 

A gradual increase in browning with increase 

in storage period at room temperature in this product could 

be well understood as the increase in browning with length 

of storage period could be due to enzymatic and non

enzymatic reactions in the product. The possibility of 

browning due to enzymes in product is almost stopped at 

such a high temperature during processing. T.herefo~e, in 

this case the browning might have takerJ. place through the 

non-enzymatic reaction and oxidation of various phenolics 

and other compounds which lead to the formation of brown 

pigments. Although the browning was more in nectar ef 

Banarasi surkha at the initial stage, the rate of increase 

was !(!)west during storage. This can be explained as this. 

cultivar contained pigments in the fresh which give deep 

colour to the product at the initial stage. But low rate 

of browning during storage might be due to the presence ._of 

some antioxidants in the product which check the process 

of 0xidation of pigments upto some extent. 

4.3. Organoleptic Evaluation 

Organoleptic evaluation of nectar prepared from 

four guava euJ.tivars with different pulp and acid eoncentrates 

aDd stored Wlder ambient temperature was evallrlated. at 30 day-s. 



T
ab

le
 1

0
: 

E
ff

e
c
t 

o
f 

d
if

fe
re

n
t 

tr
ea

tm
en

ts
 o

n 
o

rg
an

o
le

p
ti

c 
q

u
a
li

ty
 o

f 
st

o
re

d
 g

ua
va

 n
ec

ta
r 

~
o
u
t
 o

f 
36

 S
co

re
s}

 
. 

S
to

ra
g

e 
~
e
r
i
o
d
 
in

 d
ax

s 
0 

~
0
 

60
 

C
u

lt
iv

a
r 

A
s 

B
S

 
so

 
TD

 
M

ea
n 

A
S

 
B

S 
SD

 
TD

 
M

ea
n 

A
S

 
B

S
 

SD
 

TD
 

M
ea

n 
T

re
at

m
en

t 

20
$ 

P
u

lp
 

21
 

23
 

27
 

2
4

 
2

4
.0

 
19

 
22

 
26

 
22

 
2

2
.0

 
20

 
1

9
 

26
 

23
 

2
2

.0
 

0.
3%

. 
A

ci
d

it
y

 

2
~
 P

u
lp

 
o.

 ·%
 A

ci
d

it
y

 
23

 
22

 
26

 
21

 
23

 .o
 

22
 

20
 

24
 

22
 

2
2

.0
 

1
9

 
1

8
 

23
 

1
8

 
2

0
.0

 

25
'%

 
P

u
lp

 
26

 
25

 
2

9
 

2
6

 
2

6
.5

 
25

 
24

 
29

 
2

4
 

2
5

.5
 

23
 

23
 

27
 

25
 

2
4

.5
 

0-
.3

%
 

A
ci

d
it

y
 

25
~-
PW
.p

 
2l

t-
24

 
27

 
2

5
 

2
5

.0
 

24
 

23
 

26
 

22
 

2
4

.0
 

22
 

21
 

25
 

21
 

2
2

.5
 

o.
 %

 A
ci

d
it

y
 

3
($

 P
u

lp
 

22
 

22
 

21
 

21
 

2
1

.5
 

1
9

 
1

9
 

22
 

1
9

 
2

0
.0

 
1

8
 

1
8

 
21

 
20

 
1

9
.5

 
0.

3%
. 

A
ci

d
it

y
 

3
~
 P

u
lp

 
21

 
20

 
22

 
1

9
 

2
0

.5
 

1
9

 
21

 
21

 
1

8
 

2
0

.0
 

20
 

1
9

 
19

 
1

7
 

1
9

.0
 

0 
•. 

%
 A

i.a
id

i t
y

 

M
ea

n 
2

2
.8

 
2

2
.6

 
25

'.3
 

2
2

.6
 

2
1

.3
 

2
1

.5
 

2
4

.4
 

21
 .

1 
2

0
.3

 
1

9
.6

 
2

3
.5

 
2

0
.6

 

C
.D

. 
a
t 

51
' 

C
u

lt
iv

a
r 

2
.0

 
2

.0
 

1
.0

 

T
re

at
m

en
t 

2
.0

 
2

.0
 

t
~
O
 

I 

C
u

lt
iv

a
r 

X
 T

re
at

m
en

t 
N

.s
. 

N
.S

. 
3
~
0
 

-
' 

C
on

td
 ••

••
 2

. 
0

0
 

Co
-' 



C
on

td
 ••

••
• t

ab
le

 1
0

. 

S
t
o
r
a
g
e
-
~
e
r
i
o
d
 
in

 d
a
~
s
 

•• 
20

 
12

0 
C

ul
.t

iv
ar

 
B

S
 

SD
 

TD
 

M
ea

n 
AS

 
B

S
 

SD
 

ID
 

M
ea

n 
T

re
at

m
el

;lt
. 

-
-

2
0

$
 P

ul
p 

. 
1

8
 

2
0

 
2

4
 

1
9

 
2

0
 

1
9

 
1

8
 

23
 

20
 

20
 

0 
.3

%
 A

ci
di

ty
 

2
'?

f 
P

u
lp

 
22

 
1

8
 

22
 

1
9

 
2

0
 

21
 

1
9

 
23

 
1

9
 

21
 

o.
~%

_ 
A

ci
d

it
y

 
25

%
 

P
u

lp
 

2
6

 
23

 
2

8
 

2
4

 
25

 
24

 
22

 
28

 
22

 
24

 
0.

3%
_A

ci
di

ty
 

25
~ 

P
ll

lp
 

23
 

21
 

23
 

23
 

23
 

21
 

20
 

_2
5 

21
 

22
 

o •
. %

_ 
A

ci
d

it
y

 
3
~
-

P
u

lp
 

2
0

 
1

8
 

. 
19

 
1

9
 

1
9

 
19

 
1

8
 

19
 

1
9

 
19

 
0 

.3
$ 

A
ci

d
it

y
 

3
~
 P

W
.p

 
1

8
 

1
9

 
2

0
 

1
8

 
1

9
 

1
8

 
17

 
18

 
1

7
 

1
8

 
o.

 1
'. A

ci
d

it
y

 

. 
-

.
.
 

2
2

.6
 

M
ea

n 
2

1
.2

 
1

9
.6

 
. 2

0
.3

 
2

0
.3

 .
 1

9
.0

 
2

2
.6

 
1,

9·
5 

-
G

.D
. 

a
t 

'}$
 

C
u

lt
iv

ar
 

1 
1 

. 
T

re
at

m
en

t 
1 

.1 

C
u1

t1
va

r 
X

 T
re

at
m

en
t 

2 
2 

'. 
00

 
A

 



interval by a panel of five judges. The scores recorded' 

are presented in Table 10. 

Freshly prepared nectar on evaluation for their 

organoleptic evaluation showed that nectar from cv. Sardar 

scored significantly higher marks among all the cultivars 

(Table 10). Although the scores of other three cvs were 

85 

at par, however, they rank in order of Allahabad Safeda, 

Tehsildar and Banarasi SUrkha. The same trend was maintained 

upto the end of storage period. Further, it was observed 

that nectar from Banarasi SUrkha and Tehsildar remained 

acceptable upto 30 days and 90 days of storage respectively 

due to the lower scores obtained whieh were below the 

acceptable limit. 

Among various treatments, the nectar prepared 

with 25 percent pulp and 0.3 percent acidit,y scored the 

highest marks compared to other treatments. It was followed 

by 25 percent pulp and o.~ percent acidity when evaluated 

just after preparation. This trend was maintained throughout 

the storage period. On the other hand, nectar prepared by 

taking 30 percent pulp with different acidity levels was 

found below ~cceptable limit when evaluated after 60 d~s 

of storage. Overall combinations of various treatment and 

cultivar show that nectar from cv. Bardar with 25 percent 

pulp and 0.3 percent acidity)adjudged the best as far as 

organoleptic evaluation of the product is concerned. It 

maintained the good taste and flavour of the product when 
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stored at room temperature upto the end of storage period. 

T.he perusal of the data reveal that there was 

a gradual decrease in organoleptic qualit,y during storage 

at room temperature. It is obvious because there are many 

e~trinsic factor which determines the storage stability 

of the product and among them, temperature of storage is 

the major one. Because, there are certain biochemical 

changes which take place under low pH and high temperature 

which leads to formation of brown pigment and produce off 

flavour, thus masking the original flavour of the fruit. 

Khurdiya and Anand (1981) reported that the acceptability 

of ready-to-serve beverage.of phalsa goes down when stored 

at 20 C or at room temperature. From the various treatment 

combinations it is observed that the nectar prepared with 

25 percent pulp containing 0.3 percent acidity was highly 

acceptable even upto 120 days Clf storage. Rao and !Wy 

.(1980a) also agreed that nectar prepared with 25 percent 

pulp gave the best results, however, they maintained a little 
' 

higher acidity level in the product, However, Kerure and 

Khedkar (1982) assessed that guava nectar with 20 percent· 

pulp and 2Q0 B.with 0.5 percent acidit,y was adjudged as 

best. TheY further suggested that the shelf life of the 

product can be increased manifolds by low temperature 

storage. 

The differences in organoleptic rating of 

guava nectar prepared from various cultivars is obvious 



as the quality of these cultivars are .variable in terms 

of flavour, colour, taste and texture. However, nectar 

prepared from cv. Sardar dominated in organoleptic· 

quality throughout the storage period followed by 

Allahabad Safeda and Tehsildar. Nectar prepared £rom 

cv. Banarasi 8urkha lost acceptability within 60 days. 
I 

It could be mainly due to that the cultivar has a coloured 

pulp and presence of more seeds increase the level of 

phenolic compound which may cause browning of the product 

and sometimes produce off flavour during·storage by 

combining with other compounds of the fruit pulp. 

4.~. Microbiological Examination 

In the present investigation the microbial 

examination o£ guava nectar prepared £rom £our cultivars 

by using different pulp and acid·combinations was done at 

re~ular interval to check whether storage .conditions have 

any effect on the microbial growth. The data thus, 

recorded with respect to total microbial counts for yeast, 

moulds and bacteria•are presented in Table 11. 

Data given in Table 11 show that there was 

gradual increase in the tOtal number of microbial counts 

during storage. Initial examination of the product reveal 

that the counts were found minimum in nectar of cv. Sardar 

and maximum were in cv. Banarasi Surkha. Nectar prepared 

by different recipe. showed that nectar with 30 percent 

pulp had comparatively higher total counts which includes 

87 
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fungal and bacterial colonies. Similarly, the nectar 

prepared from the same pulp concentration had the highest 

total counts upto the end of 120 days storage period and 

the minimum counts were observed in nectar with 25 percent 

and 0.3 percent acidity combination. Under this 

combination the total counts were found minimum throughout 

the storage period. 

From the observations on microbial population 

in the freshly prepared and stored nectar, it is clear that 

nectar with high pulp concentration had.more microbial 

population which could not be eliminated completely during 

processing. During stQrage a little increase in microbial 

population was noticed. However the total maximum number 

of counts round in various treatments and in'different 

cultivars were far below the safety limits from the public 

heaJ. th stand point. 

The variations Qbserved im total microbial 

eounts might be due to some contaminations occured during 

examination •. Increase. in microbial pop~ation mainly depends 

upon the environment available to the microbes and tpe 

storage temperature. Nagi and Maajrekar (19?6) observed 

that the microbial counts increased at 37 C more rapidly 

than at room temperature which was much lower than this 
" 

temperature. They further stated that this increase in 

microbial population at room temperature and at 37 C and 

also that during storage had no significant effect on the 

quality of apple cider. 



Brekke et ~ (1970) reported that guava puree 

concentrate containing 1000 ppm potassium sorbate showed 

no gross sign of spoilage during storage for 5 months at 

45 F. During this period, initial-number of yeasts 

decreased steadily to an insignificant count level. 

Although the total. no of microbial counts is considered 
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a criteria for the wholesomeness of the product even than 

high total numbers do not necessarily imply a public health 

·hazard unless there· is presence of some pathogenic 

organisms. 

It is, therefore, concluded that the nectar 

prepared from cv. Sardar was the best among the other 

cultivars and remained good during storage. Nectar 

containing 25 percent pulp was considered best for its 

preparation along with 0.3 percent acidity level. Presence 

of more acid or pulp concentrate in the nectar does not 

have any benificial effects. The nectar from cv. Tehsildar 

prepared with 30 percent pulp and 0.4 percent acidity was 

found below the acceptable level just after its preparation. 

Total and Reducing Sugars increased during storage of the 

product. Increase in total soluble solids was more where 

high.er pulp and higher acid concentrations were taken. 

Nectar of cv. Allahabad Safeda retained comparatively 

higher ascorbi~ acid content when 3~ pulp and 0.3 percent 

acidity used. During storage, the retention of pectin 

was higher in neetar prepared from Allahabad Safeda and 
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lower in nectar from Banarasi SUrkha. Pectin content 

was higher in nectar with o.~- percent acidity than 0.3 

percent acidit,y. Acidity increased upto 90 d~s storage 

thereafter a slight decline was noticed. Product prepared 

from various cultivars differ in organoleptic quality. The 

observation revealed that a good qualit,y product can be 

prepared from cv. Sardar followed by AJ.lahab ad Sa.feda, 

Tehsildar and Banarasi Surkha. Browning was higher in cv. 

Tehsildar throughout .storage but higher increase in browning 

was noticed in nectar from cv. Sardar and lower·in Banarasi 

Surkha. The small no of' micro-organism present in product 

did not shown·any deterioration effect in the product. 

Storage studies have shown that the product can be stored 

at ambient temperature (25.:!: 5 C) upto 120 days without 

much deterioration in the quality. 



• 

CHAPTER V 

SUMMARY 
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'' , 



SUMMARY 

The present investigation was undertaken with a 

view to standardize the recipe for nectar, to evaluate 

the guava cul tivars for nectar preparation, to study ~ 

nutritional changes in nectar during storage and to 

study. the storage stability at ambient temperature (25 ± 5C) 

for 120 days. Experimental rTork was carried out ~ Fruit 

Technology Laboratory of the D.epartment of Horticulture, 

Haryana Agricultural University, Hissar. Fresh fruits 

rrow four guava cultivars were harvested at colour break 

stage. They were analysed for proximate components like 

pectin, acidity, ascorbic acid, total sugar, reducing sugar 

and total soluble solids.· Nectar was prepared by miXing 

different ratios of pulp and acid content. !btal soluble 

solids of the nectar was maintai~ed at 15 percent by 

adding cane sugar. The nectar was stored at ambient 

temperature upto 120 days. During storage, nectar was 

analysed periodically at monthly interval for its chemical 

composition such as reducing sugar, total sugar, total 

soluble solids, ascorbic acid, pectin,- acidity, pH, 

optical density, organoleptic evaluation and micro-organis.m 

examination. 

Fresh frUits of cv. AJ.lahabad Safeda bad highest 

total soluble solids and the lowest pectin content among 

all the other cultivars understudy. Highest content of 
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ascorbic acid was found in cv. Sardar followed by 

Banarasi SUrkha, Tensildar and Allahabad Safeda. Acidity 

expressed in terms of citric acid was the lowest in cv. 

Sardar and highest in cv. Tehsildar. 

Reducing sugars of the nectar have shown an 

increasing trend during storage. The percent increase 

in reducing sugars were maximum in cv. Banarasi Surkha 

and minimum in cv. Tehsildar. Maximum reducing sugars 

were observed in nectar from cv. Tehsildar and lowest in 

cv. Banarasi Surkha after processing. Comparatively 

higher amount of reducing sugars were observed in nectar 

containing o.~ percent acidity than 0.3 percent acidity. 

Nectar containing 30 percent pulp and 0.4 percent aciait.y, 

initially, have higher reducing sugars content upto 90 

days of storat'e but at 120 days storage, nectar with 25 per

cent pulp and o.4 percent acidity contained significantly. 

higher reducing sugars. 

~tal sugar content was also increased in nectar 

during storage. Maximum increase in total sugars were 

noticed in nectar from cv. Sardar. Among various 

combinations nectar prepared with 25 percent pulp and 

0.3 percent acidity had higher total sugar content 

throughout the storage period. Percent increase in 

total sugars were maximum in nectar from cv. Sardar 

prepared with 20 percent pUlp and o.4 percent acidity. 
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Total soluble solids were found to be increased 

in nectar gradually during storage •. The highest increase 

was observed in nectar from cv. Sardar and the lowest 

from cv. Allahabad :Safeda at end of storage period. 

Increase in total soluble solids content was comparatively 

more· in nectar prepared from 30 percent pulp and o.~ 

percent acidity than other combinations. Higher pulp 

and acid concentration in nectar were found to be 

responsible for higher increase in total soluble solids. 

After processing maximum ascorbic acid was 

retained in nectar from ev. Sardar and the lowest in 

nectar from cv. Tehsildar. However5 higher percentage 

of ascorbic acid was retained in cv. Allahabad Safeda and 

it was minimum in cv. Tebsildar during storage. Nectar 

prepared from higher pulp content retained comparatively 

higher ascorbic acid content during storage. 

Pectin content reduced remarkably during 

processing and storage. Maximum pectin content after 

processing of nectar was observed in cv. Banarasi surkha, 

however, its retention was maximum in nectar frcm ev. 

Al.J.ahabad Saf'eda and minimum in cv. Ban.arasi SUrkha during 

storage. Nectar prepared from higher pUlp and acid 

concentration contained the higher pectin content. 

The acidity of the product has shown- an upward 

trend when analysed during storage. Increase in aeiaity 

was continued upto 90 days, thereafter, a slight decline 



was observed. The percent increase in acidity was, 

however, maximum in nectar prepared from cv. Banarasi 

SUrkha. Similarly the percent.increase was more in 

nectar containing 0.3 percent acidity than 0.4 percent 

acidity. 
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A gradual decline in pH of nectar was observed 

throughout storage period. Increase in_ acidity might be 

resulted in reduction in pH. During storage pH remained 

higher in cv. AJ.lahabad Safeda throughout the period. 

At end of storage period, the percent decrease was found 

maximum in nectar prepared from cv. Sardar. 

Storage of nectar at ambient temperature caused 

browning of the product. A progressive increase in 

browning was noticed throughout storage period, h0wever, 

the percent increase in browning was more in nectar 

prepared from cv. Sardar than others. Nectar C<i>ntaining 

higher content of puJ.p and acid developed more browning 

than nectar which contain lower concentration. 

organoleptic evaluation have shown that nectar 

prepared from cv. Sardar was rated best among all otller · 

cultivars. Nectar prepared from various pulp and acid 

combinations differ in their consumer's acceptabilit,y. 

However, nectar prepared With 25 percent pulp and 0.3 

percent acidity scored the maximum points and adjudged 

best by the panel of judges. And the same combination 
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retain better, its organoleptic quality even upto 

end of storage. Nectar prepared from cv. Tehsildar 

containing 30 per cent pulp and 0.4 per cent acidity 

scored below the acceptable limit even after processing. 

Therefore, the product prepared 1-Ji th 25 percent pulp 

containing 0.3 percent acidity from cv. Sardar \~S 

considered the best combination. 

Microbial examination of the guava nectar showed 

that the presence of micro-organisms in nectar during 

storage were far belo\v the sarety limits of International 

Fbod Standard. However, the organisms which present 

were mainly yeasts, moulds and bacteria. 

It is observed from the present studies that the 

c uJ.. ti va r s Sardar folJ..owed by Allahabad Safeda have been 

found suitable for nectar preparation on commercial scale. 

Nectar prepared with 25 per cent pulp containing 15 per cent 

sugar and Oo3 per cent acidity is, therefore, recommended on the 

basis of maximum consumer's acceptance. Storage studies 

have indicated that the nectar prepared from above recipe can 

be kept well at room temperature (25 + 5 c) upto 4 months 

without much deterioration in their quality. 
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AppendiX- I 

HEDONIC RELATING TEST 

Name ____________ _ 

Product ________ __ 

Date __________ __ 

Taste these samples and check how much you 

like ·or dislike each one. Use the appropriate scale to show 

your attitude by assigning points that best describes your 

feeling about the sample. Rem~ber you are the only one 

who can tell what you like. An honest expression of 

yours personnal feeling will·help us. 

Br. 
No. 

Colour Flavour Consistency/ Taste ~tal Remarks 
Texture/Feel 

Rating Organoleptic score 

Like extremely 9 

Like very much .J··· 8 

Like moderately 7 
Like slightly 6 

Neither like nor Dislike 5 
Dislike s~ightl.y .4 

Dislike moderately 3 
Dislike very much 2 

Dislike extremely 1 


