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ABSTRACT: Butternut winter squash (Cucurbita moschata), was used in
combination of Mangofera indica (Alfonso variety) and Guava fruits Psidun
guava L in different ratio to produce dried fruit leather of high nutritional
values .The extracted pulps were subjected to microwave oven(90watt) for 2
min to inhibit oxidative enzymes before being dried in forced hot air oven at
60°C for 8-10 hrs on average .Moreover Sodium meta bisulfate was used in
0.2% to inhibit chemical and enzymatic discoloration and the preservation
of both vitamin C and carotene. The leather fruit blends were stored for 6
months at room temperature. Change that occurred during processing and
storage were studied. Organoleptic properties and SO, residue were
estimated color changes were determined through using both optical density
at 240nm and Hunter color difference meter measurements. Both bacterial,
yeast and mold count were determined for fresh dried and stored products.
Chemical composition were also determined in the fresh, dried and stored
fruit leathers for comparison.

In all cases, blends could be arranged in descending order pertaining quality
as follows blend No.3, blend No.1, blend No.2 and blend No. 4.

Key word: Fruit leather, Butternut winter squash, Mango and Guava.

INTRODUCTION

Juice blend is a new concept in the manufacture of fruit juices .It gives a
new aroma which could be favorable to the interesting consumer. Beside,
many other nutritional and economical trends could be attained.

Butternut winter squash newly introduced in Egypt which arrive late in the
growing season and has a long shelf life. Its flavor is sweet, moist and
pleasantly nutty. Winter squash is also a source of potassium niacin, iron
and beta carotene. The orange —flashed squash is also an excellent source of
beta carotene. as general rule, the deeper the orange color, the higher the
beta carotene content . Beta carotene is converted to vitamin A in the body.
Vitamin A being essential for healthy skin, vision, bone development and
maintenance as well as many other function B carotene is an antioxidant like
selenium which can inhibited excess of, lipid peroxidation in the cell
(Morton 1990). Beside, its high content of dietary fiber plays an important
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role in reducing the incidence of colon cancer.( Aguero et al 2008) stated that
members of cucurbitaceae family make significant contribution to our intake
of vitamins and minerals. There has been interest in carotenoids for possible
anti carcinogenic activity ( Zhang et al 1992).

On the other hand, Mango is one of the most delicious tropical fruits
mango is a good source of carotene and minerals( Naguib 2000). (Askar
1966) reported that Egyptian mango varieties contained 73.2-84.3% moisture
0.29-1.42% ash 0.1-1% total acidity 1.28- 3.36% reducing sugars 8.93- 11.18%
non reducing sugars 7.27-15.15% total sugars 0.59-1.42% protein and 22-27
mg /100gm ascorbic acid. ( Avena and luh 1983) indicated that fresh mango
fruits (Mangifera indica L. kant variety) contained 23.8% fructose 7.2%
glucose 69.0 sucrose 20.6 total solids 18.9 total soluble solids , 0.447 %
titratable acidity and 45.6mg /100gm ascorbic acid on fresh wet basis (Askar
1966) reported that Egyptian mango varieties contained 73.2- 84.3 % moisture
0.29%-1.42 % ash 0. 1 -1.1 % total acidity 1.28- 3.36 % reducing sugar 8.43-
11.18 % non reducing sugars 7.27- 15.65 % total sugars, 0.59- 1.42 %
protein and 22-77mg/100gm ascorbic acid. (Abd EL -Fadeel 1981) mentioned
that mango balady variety contained 16.27% total solids 15.80% total soluble
solids 0.63% total acidity 11.20% total sugars 1.92% reducing sugars and
16.52 mg /100gm ascorbic acid whereas the corresponding values of Pairy
variety were 17.67 %, 17.25, 0.56 % 12.57 % 1.05 % and 14.35 mg/100gm.

Beside, guava is an excellent source of ascorbic acid dietary fiber vitamin
A and calcium Guava puree is used in juice ,cakes, pudding, ice cream jam
and jelly (Nakason and Paul ,1998 & Yen and Lin 1999 )Total acidities ,total
sugars and ascorbic acid content ranged from 0.2 % to 1.7%, 45.86 to 70.6
and 428.98 to 507.8 respectively on dry weight basis (Amer 1960,Abd Allah
1966, Heikal et al 1972, Hussein 1983 and Nakasone and Paul 1948) .

The present work was carried out aiming to prepare new dried leather of
juice blends which were higher in nutrients such as vitamins and minerals
and in the same time acceptable to the consumer in respect to flavor and
aroma with economical rate.

MATERIALS AND METHODS

Materials:

A: Mango Fruits (mango fera indica, L) Alfonso variety were obtained from
special farm at Al harraim belong to the Agriculture Research Center in
Giza Governorate in September 2007. Fruits were picked at the ripe stage
of maturity .

B: Guava Fruits (Psidun guava,L) were brought from special farm at Helwan
Fruits were picked at the ripe stage in September 2007.

C: Butternut winter squash ( Cucurbita moschata ) were brought from Kaha
Agriculture Research Station Horticulture Research Institute in march 2007

Fig (1).

1150



Physiochemical microbiological and sensorial aspects of fruit............

Fig 1
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Methods:

Technological methods:
1: Mango fruits were washed hand peeled ,cut into halves and pulped with
waring blender and screened .

2: Guava fruits were washed cut into quarters and pulped with the waring
blender and screened.

3: Butternut winter squash was washed, cut in fourths and peeled. With a
spoon the center were scooped out to remove seeds and fibers .The
squash was cut into one inch cubes which were blanched by microwave
to improve the color and prevent discoloration. After blanching the cubes
were pulped in a blender packed in polyethylene bags frozen at -20C° and
stored at -18C° till being used the extracted juices were mixed together to
obtain blends at the ratio indicated in Table (1).

Table (1) : The blends of tested extracted juices .

Minerals Blend (1) Blend ( 2) Bland ( 3) Bland (4)
Mango 1 2
Guava i 1
Butternut squash 1 1 1 2

All blends were treated by adding sodium meta bisulphate 0.2 %. The
prepared blends were poured at stainless steel trays oiled with paraffin oil.
The electric forced air dryer was used to dry the sample for 8-10 on average
hours its temperature was thermostatically controlled at 60 C° while the
circulating air speed was about 3m/sec.

The dried leather were packed in polyethylene bags then stored at room
temperature for 6 months. Samples were drawn every two months for being
analyzed and evaluation. All blends subjected to microwave for 2 min to
inhibit the enzyme discoloration and to introduce a porous structures before
being dried by the forced hot air dryer.

Physical properties:

Color were determined using hunter color difference meter. Minolta which
defines the color in 3 dimensional space *L to indicate lightness and a*, b*
are the chromaticity coordinates.

FA— (a1 +(daf+ (ab) |
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Color intensity :

Five gms of dried sample were crushed in a mortar by 40 ml of water
alcohol mixture (1:1.v/v) solution . The mixture was filtered with aid of
suction and water in alcohol volume was completed to 50ml .The absorbance
of the clear solution was recorded using spectrophotometer at wave length
of 420 nm as described by (Nury and Brekke 1963).

Chemical analysis:

Moisture content ,total soluble solids , total acidity(as citric acid) total
reducing and reducing sugars ascorbic acid ,ash and fiber were determined
according to the methods described in the (A.O.A.C. 1990) total carotenoids
were estimated as stated by( Rangannal977).

Microbiological methods:

Total viable counts (TS) in duplicate plates were incubated with 1 ml for
each dilution and thoroughly mixed with 10-15 ml portions of nutrient agar
(Difco Manual 1985). The solidified plates were incubated at 37C° for 48 hr.
The plate of the suitable dilution was recorded and the viable counts after
the incubation period of were estimated.

Yeast and molds contents duplicate samples (ml) from the final dilution,
were transferred to Petri dishes and the malt agar was poured ( Merck 1982)
the plates were incubated at 30C° for 72 hr .The average counts yeast and
molds colonies were estimated.

Reconstitution of dried leather blends .A volume of water necessary to
reconstitute the dried leather blends to the total soluble solids contents of
the single strength juice was used

Sensory evaluation :

Ten panelists evaluated the fruit blends after being rehydrated
Organoleptic evaluation was carried out according to the procedure
described by (Reitmeier and Nonnecke 1991).

Statistical methods:

Data were statistically analyzed to facilitate comparing the least
significant differences (LSD) between means of different values according to
(Snedecor and Cochran 1973).

Sulfur dioxide in the sulphured dried samples was estimated according to
the methods described by ( Pearson and Wong 1971).

RESULT AND DISCUSSION

Fresh juice blends were subjected to microwave treatments at (90watt) for
2min to inhibit the oxidative enzymes responsible for discoloration . The
absorption of microwave energy by water molecules in the interior of the
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juice resulting in rapid evaporation causing partial puffing improved the
color of the final products .

Moreover, moisture content decreased obviously, percent decrement was
about 10%. Thereafter leather blends were dried in the forced hot air dryer.
Moisture diffusivity through the dried leather increased due to porosity of
the leather formed by microwave treatment a similar effect was reported by
(Tulasidas et al 1993) and (Raghavans et al 1994).

In this respect (Nighuis et al 1998 ) reported that water molecules are
polar i.e. the center of charge is displaced . This means that they can rotate
under the influence of the alternating electrical field. Fruit juices contained
over 80% moisture .Thus juices are very well suitable for heating and drying
with microwave energy. In hot air drying the product surface becomes dry
first and the dried food layer is poor conductor of heat throughout the
dehydration process. Microwave however is able to penetrate a dry surface
layer and heat the juices through out all high moisture regions. This
promotes water transport increases drying rate.

Results in Tables (2 and 3) represent the different constituents of
prepared blends before and after being dried respectively . These results
indicate that blend No.2 had the higher total solids 16.4% followed by blend
No. 1 (15.9%), blend No. 3 (14.2%) and blend No. 4 (13.95%).These slight
differences were mainly due to different moisture contents.

Total soluble solids coincided with total sugars contents . Whereas, crude
fiber and ash fluctuated in a narrow range. Meanwhile blend No.3 had the
highest ascorbic acid and carotene contents. As for protein contents it
fluctuated but in a narrow range. These constituents differed in the dried
leathers since it had less ascorbic acid and carotene being decreased due to
the dehydration process.

Total sugars slightly decrease percent decrement was 7.21% on average
these decrements could be ascribed to Maillard reaction product which was
taking place during drying process between reducing sugars and basic
amino acids ( Lysine) .

The slight decrement in protein content emphasized the previous
reaction. These results are agreement with (Labuza 1982) and (Waller and
Feather 1983 ). Who obtained similar results.

Other constituents like that of fiber and ash were almost always the
same from the above discussion it could be understood that the use of
butternut winter squash increase both carotenoids and dietary fibers . The
latters are healthy nutrient and have an excellent functional effect in
retarding many serious disease such as chronic heart diseases, cancer and
age related mocular degeneration (Olson 1989, Dimascio 1989, Edge et al
1997 and IARC 1998 ). Moreover, the product is cheap and available.
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Table (2):The chemical constituents of dried leather of Mango, Guava and
butternut winter squash blends before being dried.

Chemical contents Blend 1 Blend 2 Blend 3 Blend 4
Fresh | Dry | Fresh | Dry | Fresh | Dry | Fresh | Dry

Moisture % MgV AR Ao A Al ve
Total solids % Vo.4 0 AR 0 AR Vo VY .40 Vo
Total soluble solids% VWLYS | ATY | YRS [ ATEY | YO AY | VRNY | YAy | VALY
Titra tatable acidity(as citric)% | +.Y¢ \.e 0.30 VA 0.28 1.4V DAR V.00
Ascorbic acid mg /100gm 21.71 | YYUE | YYLVA | Ve, 23.29 | YiE,. | Yo ¥e [ VEe N
Carotenoids mg /100gm 3.01 | 1896 | 1.94 | Y1.80 4.6 ry.va 2.3 16.49
Total sugars% VY4V | 8156 | Ye.oY | VE,0A | 1335 | 8140 | Ye.VY | VY
Reducing sugar % 3.10 | Y4.¢8 4 YANY | 276 | 16.76 | 3.98 YA
Non reducing sugar% 9.87 | Y.V | 6.52 | £2,92 | 10.59 | 64.64 | 1.V¥ £AY
Crude fiber% w.va £.4% 0.81 0.4 0.82 | e.vv 0.81 5.82
Ash% RN YA w.en ¢4 0.62 £ +.61 4.38
Total nitrogen % 0.12 2Ve 0.12 (A Y AR Y LAY
Protein(N 6.25%)% LAY e.Ne Ly ¢80 vAE e LAY oAV

1-1: 1 Mango and butternut winter squash.
2-1:1 Guava and butternut winter squash.
3- 2:1 Mango and butternut winter squash.
4- 1:2 Guava and butternut winter squash

Table (3): The chemical constituents of dried leather of Mango, Guava and
butternut winter squash blends after being dried.

Chemical contents Blend 1 Blend 2 Blend 3 Blend 4
Fresh | Dry | Fresh | Dry | Fresh | Dry | Fresh | Dry
Moisture % VEN - 13.1 - VYA - 14.2 -
Total solids% Ao d. Voo 86..9 100 ALY Voo 85.8 AR
Total soluble solids% VY OA | AYFY | 71.87 | 83.18 | 10.7Y [ VRNY | VAT | VAYY
Titra tatable acidity as citric% | V.Y4 Ve 1.57 1.81 ‘.8 1.41 1.v4 V.00
Ascorbic acid mg /100gm A Y4 | 93.46 | 82.31 | 95.26 | 4+.¥Y | YotV | Aee 4.1
Carotenoids mg /100gm 11.72 | 13.69 | 8.05 9.43 27.8 LA 14.1 16.4
Total sugars% 68.03 | 79.19 | 1+.Ae | Ve 04 | 68.08 | YA.OY | TV AV [ VY NA
Reducing sugar % 15.70 | 18.27 | 24.35 | 28.24 | 13.03 | 15.02 | Yt.¢V | YV,e)
Non reducing % 52.33 | 1..4Y | ¥ie. | Y ¥e | 5505 | 63.50 | YV.¢. | £¢V
Crude fiber % 4.26 £.41 4.15 491 Y.y r.av 3.95 4.63
Ash% 3.29 Y.AY Y.4¢ Y. r.rv r.a 3.37 3.9
Total nitrogen % 0.62 DA AR A LR LAY LY CAE
Protein(N 6.25%) YAV £.0 .M £.yrv £.¢ 5.12 £.0 AL

1-1: 1 Mango and butternut winter squash.
2- 1:1 Guava and butternut winter squash.
3- 2:1 Mango and butternut winter squash.
4-1:2 Guava and butternut winter squash.
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The bacterial, yeast and mold counts of different leather blends before
being dried, after being dried and after being stored for 6 months at room
temperature were determined. The obtained data are presented in Table (42,
it could be observed that the bacterial counts ranged from 5.2 to 4.1 X 10
before being dried . However the bacterial counts were decreased being in a
range of 1.9 to 0.92 X 10° after being dried . However after 6 months of
storage the range dropped to 0.48 to 0.24 X 10° .The corresponding values
of yeast and molds were 8.8 to 6.3 X 10%, 1.92 to 1.2 X10* and 0.82 to 0.52
X107

Therefore, the microbiological examination of stored leathers blends
showed decrements in all microbial counts including bacteria, yeast and
molds counts during both dehydration as well as storage at ambient
temperature for 6 months .

Table (4): Changes in total Bacterial Yeast and molds, counts in fresh, dried
and stored leather blends.

Total bacterial countsx10*gm In | Yeast & molds counts X 10% /gm

Treatments different blends in different blends
) Y Y £ 1 ‘ 2 ‘ Y ¢

Before being dried oY 4.9 4.1 4.6 8.1 6.3 7.6 .8A
After being dried V.4 V.4 -4y ©AA ). 1.y V.0 V.4Y
After being stored
Y Months .40 A VY VA )Y Vo .4 Ao
4 Months 0 Ly A w0 .4 <40 0.79 AR
6 Months LYt Yo A EA oM LAY 18 A

1-1: 1 Mango and butternut winter squash.
2-1:1 Guava and butternut winter squash.
3- 2:1 Mango and butternut winter squash.
4-1:2 Guava and butternut winter squash.

Results in Table (5) represent the effect of storage period on color as
optical density at 420nm of fresh dried and stored leather blends. These
results indicate that there were a definite increments for color values due to
both drying and storage process in all the dried leather blends. These could
be referred to two types of reaction: (1): Carbonyl- amino reaction such as
reducing sugar and amino acids (Maillard reaction) and (2): oxidation
reaction such as conversion of poly phenols into polycarbonyls (Labuza
1982 ) (Waller and Feather 1983). The oxidation type of browning reaction
could be inhibited by anaerobic storage. Also Sulfite compounds have been
shown to exhibit non- enzymatic browning protection in a varieties of
products. Cysteine can retard browning in pear concentrate (Montgomery
1983) and also in other products (Yu et al 1974 ) (Baltes 1982) (Feeney and
Whitaker 1982).
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However, color values in fresh dried and stored leather blends ranged
from 0.18 to 0.16 but it increased to reach a range from 0.231 to 0.212 after
being dried but the corresponding values ranged from 0.481 to 0.447 after 6
months of storage at ambient temperature .

Conclusively , color density was increased with increasing the drying time
and temperature. Also the length of storage period affect discoloration
specially when moisture contents of the stored dried products were high.

Table (5) : Effect of storage period on color as optical density at 420 nm of
fresh dried and stored leather blend .

Treatments Blends
\ Y i ¢
Before being dried 0.0161 VA ey RN
After being dried LYY Y AR Y

After being stored

Y Months re LYY LY LYY
4 Months IEAR) et  Yae VY
6 Months LEVY CEY . toV CEAY

1-1: 1 Mango and butternut winter squash.
2- 1:1 Guava and butternut winter squash.
3- 2:1 Mango and butternut winter squash.
4-1:2 Guava and butternut winter squash.

Results in Tables (6 and 7) represent the color values measured by Hunter
color, color difference meter . The values indicate that there were a slight
darkening in color due to both drying and storage processes .These
discolorations could be referred to both chemical and enzymatic reactions.

However , the use of sulfites is not only inhibits enzymatic browning from
occurring during drying operation but also provide some protection from the
occurrence of non enzymatic reaction during storage (Taylor et al 1986).

Sulfur dioxide treatment reduces destruction of carotene and ascorbic
acid preserves natural color but the amount should not be as large that it
could adversely affect the flavor and the human health.

Sodium meta bi sulfite was added to fruit juices in proportion of 0.2- % as
a sulfuring agent to prevent either discoloration or quality deterioration in
dried sheets and to improve the storage stability (Elewa 1982 ) and (Ibrahim
1990).
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Table (6): The color of fresh ,dried and stored leather blends using Hunter
color difference meter.

Treatments Blend 1 Blend 2 Blend 3 Blend 4

L a b L a b L a b L a b
Before 50.3 | 27.0 | 53.3 | 54.0 | 15.6 54 | 51.3 30 56.7 | 54.1 | 20.3 | 58.9
being dried

After being | 36.8 | 17.3 | 39.2 | 30.0 | 149 | 27.6 | 30.7 | 28.0 | 32.3 | 36.9 | 16.9 | 39.0
dried

After being
stored

2 Months 36.7 | 18.1 | 37.1 | 30.0 | 143 | 27.7 | 30.9 | 22.0 | 37.3 | 36.8 | 19.5 | 38.0

4 Months 36.1 | 18.0 | 35.6 | 29.3 | 13.6 | 229 | 30.6 | 26.0 | 31.3 | 36.6 | 13.2 | 33.0

6 Months 309 | 20.0 | 35.0 | 29.4 | 143 | 21.7 | 30.1 | 20.0 | 32.0 | 36.3 | 12.3 | 32.0

1-1: 1 Mango and butternut winter squash.
2- 1:1 Guava and butternut winter squash.
3- 2:1 Mango and butternut winter squash.
4-1:2 Guava and butternut winter squash.

Table (7): Differences in color due to dehydration and storage when
compared to fresh juice blends:

Treatments Blendl Blend2 Blend3 Blend4
After being dried E 21.79 35.68 20.93 26.07
After being stored 2m 22.94 37.19 30.21 27.25
After being stored 4m 24.41 39.76 32.87 31.75
After being stored 6m 27.57 40.62 33.04 32.91

Differences were calculated using the following equation:

g2 = (a1 + (aafr (a0} |

Result in Table (8) reveal SO, content in different dried leather samples
were higher directly after blending since they ranged from 1982 to 1928 ppm .
However after being dried the concentration of SO, in the dried leather
dropped to reach arange of 1280 to 1259 SO, ppm. After being stored for 6
months the stored leathers had SO, ranged from 360 to 260 SO, ppm SO, in
general inhibits both enzymatic and chemical discoloration Consequently it
improves the color of the final product. These results are in agreement with
results obtained by (Taylor et al 1986).
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Table (8) : Effect of storage period on SO, (ppm) contents of fresh dried and
stored leather blends.

Treatments Blends
SOz ppm
Blend Blend Blend Blend
1 2 3 ¢
Before being dried VAA. Y41, YAAY 1AYA
After being dried 1Y, YY4A VYA \1Yod
After being stored for :
Y Months A q0. 4. .
4 Months Y 14, Nt TAY
6 Months LA Ya. YAS ™.

1-1: 1 Mango and butternut winter squash.
2- 1:1 Guava and butternut winter squash.
3- 2:1 Mango and butternut winter squash.
4-1:2 Guava and butternut winter squash

Reconstitution process :

Dried leathers should be reconstituted before being consumed, water
absorbed by dried material should be quantified. It is preferable to rehydrate
the dried material to almost the state of fresh sample before being evaluated
for their organoleptic properties .

Organoleptic evaluation of different leather blends:

Sensorial aspects are of great value to detect the consumer acceptance
of the new product :Results in Table (9) reveal that the best color flavor and
overall acceptability was that of blend (3) of mango and butternut winter
squash in the ratio of 2:1 followed by blend (1) which consisted of mango
and butternut winter squash in the ratio of 2:1 since its their color flavor and
overall acceptability had the highest scores whereas blend 2 which
consisted of Guava and butternut winter squash in the ratio of 1:1 had
satisfactory scores  pertaining color , taste and aroma and overall
acceptability the forth blend consisted of Guava and butternut winter squash
in the rates of 1:2 which had good color and satisfactory scores for both
flavor and overall acceptability.

In all cases, the scores of all the organoleptic properties decreased due to
dehydration and storage the least scores were given to blends after being
stored for 6 months .Differences between Organoleptic properties scores
were significant at 5% level From these results it could be shown that
maximum storage period should not exceed 4 months where as the best
blend was Blend No0.3 according to the scores given by the panelists for
different sensorial properties.
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Table (9): Effect of storage period on organoleptic parameters of different
leather blends .

arameters Color Taste and Aroma Over all acceptability
scores scores scores
Treat ts Blends Blends Blends
1 A 3 4 \ A v ¢ 1 A 3 4
Before 8 8 9 8 9 A 9 8 9 8 9 A
being dried
After being 7 1 A v 8 7 4 7 A A 9 7
dried
After being
stored
2 Months 7 1 7 7 8 6 8 7 8 A 9 1
4 Months 7 6 7 1 7 6 A 6 8 A 4 1
1 Months 1 5 6 ° 7 5 v 6 7 v 8 °
L.S.D:0.05 | 0.79 | 0.55 | 0.74 | 0.84 | 0.42 | 0.45 | 0.57 | 0.45 | 0.57 | 0.57 | 0.57 | 0.57

1: 1 Mango and butternut winter squash.
1:1 Guava and butternut winter squash.
2:1 Mango and butternut winter squash.
1:2 Guava and butternut winter squash

1-
2-
3-
4-

Results in Table (10) represent the effect of storage on the properties of
dried leathers of mango, guava and butternut winter squash : The main
changes in the leather constituents of mango, guava and butternut winter
squash were an increasing trend in moisture content during the storage
periods.

On the other hand, there was a decreasing trend in the other constituents
except ash and fiber which seemed to be constant. Sugar especially that of
reducing one decreased obviously due to Maillard reaction as it was
mentioned before . Other unstable components were ascorbic acid and
carotenoids ascorbic acid was less stable during storage period when
compared with content which suffered from oxidation process such as that
of carotenoids. These results are in agreement with ( Nogueira et al 1978)
and (Mostafa 1996).

Total carotenoids decreased during prolonged storage of all blends
packed in polyethylene pouches. The loss of carotenoids may be due to their
conjugated double bond system which make them labile to oxidative
decomposition when expose to air (Meyer 1982) and (Francis1985).
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Table (10): Effect of storage at ambient temperature on the chemical
constituents of dried blends of mango, guava and butternut
winter squash .

Chemical Blendl Blend2 Blend3 Blend4
content Storage period Storage period Storage period Storage period
Months 0 2 4 6 0 2 4 6 0 2 4 6 0 2 4 6

Moisture % 14.1 | 143 |146|14.9| 13.1 |13.2|13.4|13.8| 13.8 |13.9| 15.6 [15.9| 14.2 [12.4|12.8|12.9

Total solids% | 85.9 | 85.7 |85.4|85.1| 86.9 |86.8|86.6|86.2| 86.2 |[86.1| 84.4 [84.1| 85.8 |87.6|87.2|87.1

Total acidity 129 | 1.26 (1.23|1.22| 1.57 |1.54(1.53|1.53| 1.69 |1.64| 1.63 |1.63| 1.27 |1.26|1.24|1.22
as citric acid%

Reducing 15.70 | 15.5 [15.3|15.2|24.35|24.1|23.9|23.8|13.03|12.9|12.60 | 12.5|24.47 |24.2 |24.1|23.9
Sugar %

Non reducing |52.33|52.57 | 52.7 | 52.7 | 36.50 | 39.3 | 36.7 | 36.6 | 55.05 | 55.1 | 55.30 | 55.3 | 37.4 |37.4|37.3|37.2
sugar %

Total sugar% |68.03|68.01|68.0|67.9|60.85|63.4|60.6|60.4|68.08|68.0| 67.8 [61.8]61.87|61.6|61.4|61.1

Ascorbic acid {80.29 | 80.0 [79.1(77.3|82.31|79.1|73.2(70.1|90.32|90.0| 89.1 {86.5| 85.5 | 74.3|71.1|69.2
mg /100gm

Carotenoids% | 11.72| 11.3 [11.3]|11.0| 8.15 |8.05| 7.9 | 7.0 | 27.8 |21.2| 18.3 |16.1| 14.1 |12.1| 93 | 7.6

Ash content% | 3.29 | 3.29 |3.27|3.21| 2.94 [2.94[291| 29 | 337 (3.31| 3.3 | 3.3 | 3.37 |3.32|3.31|3.31

Fiber content% 4.26 | 4.36 |4.36|4.35| 4.15 |4.15|4.15]|4.15| 343 |3.43| 343 |341| 3.95 |3.41|3.31|3.31

1-1: 1 Mango and butternut winter squash.
2-1:1 Guava and butternut winter squash.
3-2:1 Mango and butternut winter squash.
4- 1:2 Guava and butternut winter squash
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Fig. (1): Butternut winter squash.
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