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Abstract. Guava toffee/slab bars were made from guava pulp using hot air dehydration. No artificial colour, preservative or
essence was added to the product. Comparative inve tigation of the fresh guava pulp and the product was conducted.
Moi turc, ash, oluble pectin, ascorbic acid, tannins, sugar, citric acid along with mineral contents i.e. calcium, sodium,
potassium and phosph rus were determined. helf life of the product was monitored for more than twelve months and
organoleptic evaluation was conducted. No change in colour, flavour or texture was observed during the storage at room
temperature.
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Introduction

Guava (Psidium guajava L.) is a tropical fruit with appealing
taste and aroma and is abundantly produced in Pakistan. It
has many varieties and colours. Most of the produce has
yellow colour th ugh fruit of off-white, greenish yellow,
reddish white and greenish white shade are also available in
the Northern Pakistan. Physical characteristics of the fruit
vary depending upon the variety. High amount of ascorbic
acid is found in fresh raw fruit as well as in Juices (Khan et al.,
1991;Almlad,1961).

There is little utilization of the fruit in commercial products,
though one report (Khedkar et al., 1982) suggests utilization
ofa fraction ofthe fruit injelly production. Dehydration of the
fruit has been earlier reported for its utilization in pectin and
jelly formation (Mann and Termazi, 1967). Most of the fruit is
wasted due to browning, irregular packaging or over loading
of the carriers. Shelflife of fresh fruit is very limited, approx.
ten days. The colour of fruit changes on ripening, or due to
bruising, cutting or mishandling during transportation.
Control of browning in raw apple and fresh guava juice!
concentrate through the use of polyphenol oxidase inhibitor
and the ehelating agents has earlier been reported (Alizai
and Ahmad, 1997; Alizai and Rehman, 1993). For maximum
utilization of guava fruit and enhancing its shelf life, the
present work was undertaken to formulate guava products
in the forms of guava toffee and slab bars, without using
any artificial colour, flavour or preservative. Organoleptic
evaluation and nutritional analyses were also conducted to
judge the suitability of the product for human consumption.
Being natural nutritional food having vitamins, minerals
and negligible sugar as compared to the synthetic product,
available in the market, it is envisaged that this product will

attract consumers in the local market as well as abroad.
Techno-economic feasibil ity report of guava toffee manufac-
ture has also been prepared to assist the investor, a summary
of which i given in Table 5 at the end of the text.

Materials and Methods

Guava fruit produce was purchased from the local market of
Kohat ( WFP) and transported to the laboratory. Fruit was
th roughly washed with clean tap water and damaged or
bruised brown portions were discarded through sorting.
Pieces of good quality, wholesome parts of the ripe fruit were
made using stainless steel knives and kept in water to prevent
browning. The pieces were pass d through pulper and sieve
to make pulp and to separate out the seeds and waste material.
Prior to passing the fruit through pulper, approx. 500 g pieces
were sleeted fr0111 the lot, sealed in polyethylene bags and
stored at _20°C for further analysis/investigation.

Approximately 2-5% sugar (w!w) was added to the guava
slurry obtained fr0111 the pulper (brix. 13), with continuous
stirring, to enhance the sweetening. Apart from sugar, 0.2%
liquid glucose and 0.1-0.15% honey were also added with the
tabilizer; addition of honey depends upon the consistency

of the product. The polyphenoi oxidase inhibitors were also
added to prevent browning and to give shining to the
product. Addition of sugar depends upon the variety of
guava as some varieties are sweeter than the other. The
mixture was thoroughly blended to a uniform consistency.
The pulp was then evenly spread in stainless steel trays,
already covered with polyethylene sheet, each tray contain-
ing 1.5 to 2 kg material. The trays were placed in thermostati-
cally controlled cabinet hot air dryer. Temperature of the
pre-heated dryer was 70°C which was then run overnight at
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60°C to get product of approx. 6% moisture. The product was
removed from the polyethylene sheet after thirty hours and
placed on aerated iron trays for further ten hours in hot air
dryer. The product was evenly cut into one inch square pieces,
each weighing approx. 4 g, wrapped in toffee wrapper and
then seal-packed in polyethylene bags and stored at room
temperature. Guava slab bars were also prepared in the same
way; slab bars of approx. size 1.5" x 3" each, were packed in
labelled polyethylene transparent bags and stored for
further use. The product was analysed for moisture, ash,
soluble pectin, tannins, sugar, citric acid and ascorbic acid.
Organoleptic evaluation was conducted following the
procedure of Larmond (1977). Evaluation was based on a
scale of ten points each for flavour, colour and texture, the
final value being the average of fifteen judgments (Table 4).

Besides fresh fruit, the product was also analysed for the
nutrient composition at three months intervals. pH was
determined by Digital Corning 102 pH meter. Moisture, soluble
pectin and tannin were estimated following the method of
Ruck (1956). Total soluble solids were measured with Abbe's
refractometer at 20°C and total acidity was determined by
titration against 0.1 N sodium hydroxide solution. The results
were expressed as percent of citric acid, whereas ascorbic
acid and sugars were determined by the method of AOAC
(1975). Ash was made from the seedless fruit at 525°C in
fumace, in which calcium, magnesium, phosphorous, potassium
and sodium were determined. Calcium was determined
titrimeterically in solution of ash by precipitating as calcium
oxalate, while the filtrates and the washings were used for the
determination of magnesium. Magnesium was precipitated,
dried, ignited and weighed as magnesium pyrophosphate
(AOAC, 1975). Phosphorus was determined using Shimadzu
double beam UV 200 spectrophotometer. Jenway PEP 7
model digital flame photometer was used to estimate sodium
and potassium in the product. All the chemicals used were of
A.R. analytical grade.

Results and Discussion
A uniform sheet of the dehydrated guava pulp (approx. 3.38
sq ft) contains more than 170 toffees, each weighing approx.
4.0 g. Composition of dehydrated guava pulp without
addition of sugar, stored at room temperature, for the period
of three, six, nine and twelve months is given in Table 1.
These results are compatible for dehydrated guava beverage
base reported by Khan et al. (1991) and Singh et al. (1983).
Amount of pectin is some what low, obviously due to ripening
of the fruit, during storage, while the amount of tannin incre-
ased. Non-enzymatic browning is due to Maillard reaction
which can be controlled through quick processinng of the
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fruits, whereas, enzymatic browning can be controlled with
PPO inhibitors and their chelating agents or keeping fruit
dipped in water during cutting, slicing etc. to avoid oxidation
(Alizai and Ahmad, 1997; Alizai and Rehman, 1993).

Enzymatic browning can be controlled in some fruits/
vegetable products by blanching, so as to inactivate poly-
phenol oxidase (McCord and Kilara, 1993; Ma et al. 1992;
Hall, 1989). Blanching cannot be used in guava because it
adversely affects the flavour and texture; altemately, other
approaches to control the browning such as exclusion of
oxygen and application of browning inhibitors can be
considered (Alizai, 2001,2000).

Comparsion of nutritional constituents of freshly dehydrated
guava fruit product, stored for two, three, six, nine and twel ve
months .at room temperature is given in Table 2. Although
analyses were conducted without addition of sugar but it was
a little higher than reported by Khan et al. (1991) and Siddiqui
and Farooqui (1959).

Table 1. Composition of fresh and dehydrated guava fruit
product

Status of the product Moisture Ash
(%) (%)

.Freshl deh -drated
Sample I 4.0 1,20
Sample II 4.5 1. 15
Sample III 5.0 1.10
Mean 4.75 1.15
SD 0.3535 2.05

Soluble pectin Tannins
(%) (%)

1,7 0.6
1.82 0.05
1.6 0.07
1.3683 0.06
0.3970 0.0 I

Three months old
Sample I 4.11 1. 16 185
Sample 11 5,00 1.19 1.70
Sample III 5.12 1.09 1.65
Mean 4.743 1,146 1,5133
SO 0.55 0051 0.3729

Six months old
Sample I 4.5 1.16 1.62
Sample II 5.4 119 1.68
Sample III 5.8 1.08 1.63
Mean 5,233 1.143 1.66
SO 0.665 0.058 0.346

Nine months old
Sample I 5.62 1.18 1.32
Sample 11 6.00 1.19 1.55
Sample III 6.2 1,08 1.58
Mean 5.086 1.15 1,4833
SO 1.1687 0.86 0.1422

Twelve months old
Sample I 6.9 0.99 1.26 '

ample II 7.2 1.00 1.40
Sample III 7.4 1.80 1.50
Mean 7.166 1.03 1.3866
SO 0.2516 0.608 0.12055

0.062
0.054
0.23
0.202
0.388

0.065
0.058
0,076
0,161
0.1723

0.075
0.60
0.80
0,4916
0.3744

0.078
0.65
0.8
0,516
0.3887
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Ascorbic acid content of fresh fruit is variable as the percen- Table 2. Nutritional constituents of dehydrated guava fruit

tage of Vitamin C content decreases on ripening of the fruit toffee at different intervals

due to conversion of ascorbic acid to sugar. Amount of Sugar

ascorbic acid found in the dehydrated pulp (Table 2) is Status or the Reducing Non Total Citric Ascorbic
product (%) reducing (%) acid acid

compatible with the findings of Khan et al. (1991); Jabbar (%) ('Yo) mgllOO g
et al. (1988); Pollard and Timberlake (1971). For control of Fresh
browning, ascorbic acid (Vitamin C) is the best substitue of Sample I 11.2 82.0 93.02 138 220.00

sulphite. However, guava is highly prone to browning despite ample II 12.4 84.4 96.8 1.45 215.6
Sample III 13.1 81.0 94.0 1.50 210.5

the high content of ascorbic acid; this is due to formation Mean 12.2 82.46 94.()7 1.443 215.36
of dehydro-ascorbic acid and finally quinone, which can 'D 0.9609 1.7473 1.93 0.0602 4.7542

accumulate and undergo browning (Sapers, 1993). Special Two months old
measures such as packing of material under anaerobic Sample I 11.8 81.6 93.0 1.35 217.3

conditions and storage in controlled atmospheric conditions Sump Ie 11 12.1 8.1.4 94.0 1.41 211.8

could improve the situation. In the present study, browning Sample III 13.1 81.00 95.5 1.42 206.00
Mean 12.35 81.83 94.26 1.413 213.7

of fruit was controlled through the use of polyphenol SD O.~45 1.464 1.250 0.065 5.050
oxidase (PPO) inhibitor. The prepared toffees/slab bars are
golden or pale yellow in colour or slightly golden yellow with Three months old

Sample I 12. 81.1 9 .2 1.31 210.6
brownish streaks on the side of the dehydrated guava pulp Sample II 12.9 83.1 94.4 1.40 213.1
heet. Sample III 138 81.5 94.3 1.45 204.5

Mean 13.0 81.9 94.06 1.4 209.4
Mineral constituents of dehydrated guava product (Table 3) SD 0.754 1.058 0.757 0.0626 4.423
is in agreement with the data published for Pakistani varieties
of the guava though wide variations in mineral constituents lx months old

Sample I 13.1 80.7 93.35 1.28 210.8
are reported in foreign varieties of guava. Hardicka (1959) has Sample [I 13.35 80.0 93.50 1.38 210.5
reported calcium content as 43 mg/l 00 g; Ma et al. (1992) Sample III 14.2 79.8 95.0 1.43 203.0

found 10 rng/I 00 g in Australian guava fruit. Similar variations Mean 13.55 80.16 93.8 1.3877 208.1

are found in potassium and sodium contents. In the present SD 0.5766 0.472 0.80 0.0651 4.4192

study, percentage of potassium was found to be lower but Nine months old

that of sodium higher, as compared to the findings reported Sample I 13.45 0.2 94.35 1.25 2088

for Indian and Australian guava fruit. Concomitantly, the Sample 11 13.5 80.9 9 .65 1.28 209.1
Sample III 14.5 79.5 95.1 1.41 201.0

ascorbic acid content reported in the literature, is tenfold Mean 13.816 02 94.15 1.3133 206.3
higher in guava produced in different areas of the world. This so 0.5923 0.7 0.983 0.08e 0 4.593

may be due to the particular variety, climatic effect or the soil Twelve months old
composition of that particular area. Apart from analytical Sample I 13.25 79.0 93.25 1.20 208.0
investigation of fresh guava toffee and slab bars, organo- Sample II I .8 80.0 94.00 1.2 20 .5

leptic/sensory evaluation was conducted at different intervals Sample III 150 78.0 95.20 1.40 200.

(Table 4) to judge the suitability of the product for human Mean 14.0 79.0 94.15 1.2766 205.66
SD 0.89 1.0 0.915 0.1078 4.4814

consumption.

Table 3. Mineral composition of guava toffee (mg/l 00 g)

tatus Calcium Potassium Phosphorus Magnesium odium

Fresh, sample I 0.029 0.464 0.014 0.036 0.011
Fresh, sample II 0.0285 0.465 0.016 0.D38 0.0095
Two months old, sample III 0.0288 0.465 0.Q15 0.D38 0.0102
Three months old, sample IV 0.0287 0.464 0.Dl5 0.037 0.010
Mean 0.02875 0.4645 0.Q15 0.3725 0.0101
SD 0.000208 0.000577 0.000816 0.000957 0.000624
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Table 4. Sensory evaluation of guava toffee

Taste Colour Texture Total score
Status (10 pIS.) (10 pts.) (10 pts.) (30 pts.)

Fresh toffee

Sample I 9.0 9.0 9.0 27
Sample II 8.5 9.0 80 25.5
Sample ll l 8.0 8,5 8.5 250
Mean 8.5 8.83 8.5 25.8
SO 0.5 0.288 0.149 1.0408

Three months old
Sample I 8.5 9.0 9,0 26,5
Sample II 8.5 8.5 8.5 25.5
Sample III 9.0 8.0 9.0 26.0
Mean 8.66 8.5 8.83 26.0
SO 0.2886 0.5 0.288 0.5

Six months old
Sample I 8.5 8.5 8.5 25.5
Sample II 8.5 8.5 8.5 25.5
Sample III 9,0 8,0 9.0 26.0
Mean 8,66 8.3 8,6 25,6
SO 0.2886 0.2886 0.2886 0.5

Nine months old
Sample I 7.0 7.5 70 21,5
Sample II 7.5 7,0 7,0 2 !.5

Sample III 8,0 70 7,5 22,5
Mean 7,5 7,16 7,16 21,83
SO 0,5 0,2886 0,2886 0,577

, N,B,: values are average offifteenjudgements

Table 5. Summary of value addition to guava

I. Average cost of fresh guava/kg Rs,IO,OO
2 Preparation losses approx. 20')/0 200 g/kg
3, Material available for processing 800 g/kg
4, Total material processed (including sugar 200 g) 1000 g
5, Toffee: total material ratio 3: 1
6, Weight of toffee prepared 333 g
7, No, of toffees (each weighing approx. 4 g) 83
8 In-put value (processing, packaging plus sugar) Rs,20,00
9, Sale price per packet of ten toffees Rs.IO.OO
10, Total sale price Rs,83
11. Actual gain = sale price - input Rs.63/- = 83-20

sale 83
12, Value addition %: ----------- x 100 ---- x 100=

input 20
= 415%
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Conclusion

Keeping in view the short life of guava which is produced in
large quantities in the country and to minimize the financial
loss of growers, guava toffee/slabs were successfuly
formulated with enhanced shelf life and easy availability to
the common cunsumers. The product has intact Vitamins
and minerals of the raw fruit. Manufacture of the product is
feasible to investors/industrialists/manufacturers and can
compete in local market with other synthetic products;
moreover, it has the capability of earning foreign exchange
for the country.
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