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ABSTRACT

The present study proposed to produce a new pasteurized blended nectars
from husk tomato (Physalis peruviana L.) and carrot (Daucus carota) juice in order to
determine whether it could prefer to the consumer.

Results showed that husk tomato juice contained high acidity,),¢Y7% (pH, ¥,v9),
high content of ascorbic acid (¥, mg/Y++ ml) and total sugars (},£1% ). Meanwhile,
carrot juice contained high carotenoids content (11:-ug/)++*ml ). so, attention was
paid to make use of the valuable constituents and quality attributes of each variety by
prepared blended nectars.

Treatments comprised three pasteurized blended nectars representing ():)),
(V:Y), and (Y:)) (w:w) from husk tomato and carrot juices respectively. It could be
observed that, the addition of carrot juice to husk tomato juice improved taste and
over all acceptability meanwhile the addition of husk tomato juice increased ascorbic
acid, total acidity and total sugars compared to carrot juice alone.

The storage at ambient temperature (Y°-Y+°C) of pasteurized nectars for ¥
months, decreases the total sugars, ascorbic acid as well as carotenoids. No
microorganisms were detected in all samples during storage period. Highest
organoleptic scores were recorded for nectars prepared from husk tomato and carrot
juices in ratio (:Y) followed by nectars prepared in ratio (1:1) and (¥:)) respectively.
Keywords: Physalis peruviana, carrot, natural juices, nectar, pasteurized.

INTRODUCTION

Husk tomato (Physalis peruviana L.) fruit belong to solanaceae family.
It native to tropical and subtropical American region. Husk tomato fruit are
nutritious, containing particularly high levels of niacin, carotenoids and
minerals (Elsheikha, Y- :¢£). Husk tomato having yellow flowers with purple
centers and an inflated calyx enclosed an edible yellow or orange berry
used to make jam, sauces and desserts.

Fruit of the herbaceous perennial Chinese lantern Physalis peruviana,
P.pubesecens, and P.edulis, resembling small cherry, surrounded by dry,
bladder like calyx. Also known as golden berry, peruviana cherry and ground
tomato. Dwarf cape gooseberry (Morton, Y4e¢),

Husk tomato shows its constituents,possibly polyphenols carotenoides,
which demonstrate anti-inflammatory and antioxidant properties. In foulk
medicine, husk tomato has been used as a medicinal herb for cancer,
malaria, asthma, hebatites, dermatitis and rheumatism (Wu, Sj.,.et al; Y+ +1;
Franco et al.,Y: v and Pardo, et al.,Y +A).

Husk tomato is one of the most promising exotic fruits, which can be
used for developing interesting functional products. The pulb was yellowish or
orange color with a yield “¢%. The pulb and fresh juice had a light sweet and
acidic taste (pH Y,Y). The titratable acidity was Y,YY%, polyphenols, AY mg/
\++g and vitamin C, YY,Y mg per )-:+g fruit. Husk tomato fruit and its juice
were rich in carotenoids (14«1 ug /g and v+ ug /ml, respectively). Juice had
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high levels (in mg/ml) of minerals such as phosphorous (°YA),
potassium()Y41), zink (Y,¢) and boron (V). Essential amino acids as Leucin,
Lysine, Isoleucine, valine and tryptophan were either higher than those
recommended by FAO/WHO/UNU (Y 3Ae).

Carrot (Daucus carota L.) is a popular vegetable and is increasing in
importance, owing to the fact that its value in the diet is better understood
than it was known. It is rich in B-carotene, a precursor of vitamin A, and
appreciable quantities of thiamine and riboflavin (Thamposan and Kelly,
YAAA),

Carrots had the highest content of carotene compared to several raw
fruits and vegetables (Simon,Y44+). In general, carrot contains 1,4 to Y¢,A mg
carotenoids per Y+ + g (Heinonen, Y44+). It has been reported that B carotene
constitutes a large portion (1 +—A+7%) of carotenoids in carrots, followed by a-
carotene (V+—£+7), lutein (Y—°7), and the other minor carotenoids (*.)—'7%)
(Baloch, et al., Y4YV; Bushway and Wilson, Y4AY; Heinonen, Y44:; Munsch
and Simard, YAY; Seifert and Buttery, YaVA,

The carrot is an important root vegetable and is often used for juice
production (Yoon, et al., Y+ +2). Carrot juice had a high nutritional value as it is
an important source of carotene, and carrot juice is preferably used as a
natural source of pro-vitamin A in the carotenoids drinks (Demir, et al., Y-+ ¢;
Yoon et al, Y++°). In many countries, a steady increase of carrot juice
consumption has been reported (Schieber, et al., ¥+« ). The consumption of
carrot juice concentrate (CJC) is increasing very fast in China, which reached
YA, «,¢Y and +,°Y million tons with ¢+Brix in the year of Y++), Y.+Y and
Y. Y, respectively (Wang and Chen, Y+ +¥; Wang, et al., Y-+£). It was known
that many juices darken during thermal processing and storage (Wang et al.,
Yol

According to Simon (Y44+) vitamin A was the most common dietary
deficiency in the world. Vitamin A is derived from carotene, which are
abundantly available in vegetables and fruits. So food-based strategies have
been regarded as important measures for combating vitamin A deficiency
(VAD) in many countries, especially in an agriculture-based country
(Udomkesmalee, 44Y). Among the carotenoids, B-carotene theoretically
possesses )/ vitamin A activity while a-carotene possesses between oY
(Bushway and Wilson, !94") and ©-7 (Heinonen, Y44+). B-carotene provides
A+7 of vitamin A ,value measured as retinol equivalents (Chen, et al.,)44¢;
Chou and Breene, !'7Y"). Besides, being a remedy for VAD, the carotenoid
pigments also serve as effective antioxidants that quench free radicals
provide protection against oxidative damages to cells, multitude of
degenerative diseases and also stimulate immune function (Ames, )AAY;
Anon, Y. +°g; Craig, Y449; Hudson, '77).

Carrot juices are preferably used as a natural source of pro-vitamin A
in the production of alpha-tocopherol beta-carotene drinks (ATBC-drinks)
leading to superior physical and chemical stability (Carle, Y444; Marx, et al.,
Y+.+). Carrot juice is one of the most popular vegetable juices (Marx, et al.,
Y..Y), and it is preferably used as a natural source of pro-vitamin A in the
carotenoid drinks (Yoon, et al., Y+ +2). In many countries, a steady increase of
carrot juice consumption has been reported. From Y44e to Y444, German
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carrot juice production increased by 14% (Schieber, et al., Y:+)). The
consumption of carrot juice is increasing very fast in China (Wang et al.,
Y++7). Since carrot juice is a low-acid food of approximately pH 1.+, it has a
higher risk of bacterial contamination than other acidic foods (Park, et al.,
Y++¥). Hence, it requires severe heat treatment () +© to YY)°C) for protection
from spoilage (Kim and Gerber, Y3AA; Chen, et al.,Y449),

The quality and shelf life of fruit juice depend upon a range of internal
parameters related to the product and several external factors, packaging
being one of them, (Mannheim et al.,Y4AY).

Additionally, no attention has been paid to the utilization of husk
tomato fruit in food industries, and there is little available data in the literature
regarding its nutritional properties and industrial utilization. So this work aims
to produce new pasteurized nectars prepared from husk tomato and carrot
juice with high quality and rich in carotenoids specially B-carotene and
providing useful information for storage properties and industrial application
of husk tomato. Also the effect of pasteurization and storage at ambient
temperature (Ye-¥+°C) for ¥ months on the chemical composition, microbial
evaluation and organoleptic characteristics of blended juice were
investigated.

MATERIALS AND METHODS
Materials:

Ripe husk tomato ( Physalis peruviana L.), fruits were obtained from
local market from Ismailia governorate, Egypt during April Y.+43. Samples
were carefully selected according to the degree of ripeness which observed
by berries colour (brilliant orange). The berries were peel back the husk and
rins it, then sorting, washed, crushed and blended to obtain juice.

Carrot (Daucus carota) was obtained from local market from Ismailia.
Carrot were washed, trimmed and chopped lightly.

The juice was obtained from the chopped carrot heated in water at 4:° C.
The carrot was mixed with water in the ratio Y:) (w/w) to facilitate the
extraction of the juice.

The juice of husk tomato fruits and carrot was used to prepare five
different blended nectars as the following:

V-husk tomato juice alone

Y-Carrot juice alone

Y-husk tomato and carrot blend (V:)) (w/w)
¢-husk tomato and carrot blend (V:Y) (w/w)
°- husk tomato and carrot blend (Y:)) (w/w)

Each of the blended treatment was adjusted to YA/ total soluble
solids using sucrose solution (°+7%). All prepared nectars were filled in white
glass bottles, closed tightly, pasteurized at A¢°C for )¢ minutes. Then cooled
suddenly in cold water bath. Processed nectars were stored at ambient
temperature ( Ye-¥+°C) for ¥ months.

Methods:

Moisture content, total soluble solids, free amino nitrogen, total acidity
and pH value were determined according to methods described in the
AOAC (Y+ ).
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Colour index was determined colormetrically at €Y+ nm according to
the methods described by Ranganna ()4V4). Ascorbic acid was determined
by Y,% di chlorophenolindophenol as described by A.O.A.C. (Y+++). Total
carotenoids were determined spectrophotometrically (in diethyl ether) at
wavelength ¢¢+ nm as mentioned in the methods of Beadle and Zscheile
(Y4¢Y). Total and reducing sugars content were determined colormetrically
according to the methods of Bernfeld, (Y42¢) and Miller, (Y429)..

Total plate count, moulds & yeast, coliform group and spore former
bacteria were determined according to Oxoid () 44Y).

Sensory evaluations were carried out by ). trained panelists to
evaluate the quality of the final product according to the method of Larmond,
(Y4v+).Ten panelists were asked for their decision concerning the
organoleptic attributes using a scale from Y to ‘.. The score 1 was
considered as the limit of acceptability.

Statistical analysis for data obtained were subjected to analysis of
variance according to SPSS, (Y14VY). Significant differences among individual
means were analyzed by Duncan’s multiple range test (Duncan,)4¢°),

RESULTS AND DISCUSSION

The chemical composition of fresh juices and prepared nectars from
husk tomato and carrot juice were evaluated and presented in Table ().
Results revealed that, husk tomato juice contained Y,¢Y7 total acidity (as citric
acid), ¥Y,+ mg/ Y+ ml ascorbic acid and Total sugars ",¢)/Z. These values
were higher compared to that in carrot juice. Meanwhile, carotenoids content
of carrot juice was 11+« pg/ Y+ +ml compared with YA¢Y pg/ Y+ +ml for husk
tomato juice. Furthermore, the color index and free amino nitrogen content
in the prepared husk tomato nectar was +,YY and Y,YA mg/ ):.ml
respectively.

Table (Y): Chemical composition of fresh juices and nectar prepared
from husk tomato and carrot juice

Treatment| Husk tomato Carrot **Y 10 **Y Y **Y
Chemical . . . . .

- Juice |nectar|*Juice [Nectar| Juice [nectar |Juice|nectar | Juice |[nectar
composition
Total soluble solids| VY,Y YA, £, YA, AN YA, 1,4 YA, q,Y YA,
(T.S.S.) %
[Total acidity VLY | VXYY [ e FY | e Y | ey oo [arye| o Lva | oa,ve
(as citric_acid) %
pH value YV VLAY [ en 8 | LY [ 0T | Y | g0 A | £, | LA | £,44
IAscorbic acid| YV,« | Y3,A Y,e Y,vo [ya, v [av Y [V [ Yo Y [ Ya,A [ Y4,y
(mg/)+ -ml)
Free amino| Y,A LYA [y Y4 [ veey [ v,ea [y,ve [oY,Ye | YA | Y,VY
nitrogen mg/\ * *ml)
[Total sugars % 1,€) YY,Yo | Y, YYL,YY | €,08 [ AY,Ye | YOFA [ YN | €,AT | YY,TA
Reducing sugars %| ¥,1) | ):,¥Y V0 Yo, oY | Y,00 | Y, YY | VLAY | YA [ YLAY | YL, YA
Non reducing| Y,A« | Y,.Y A YOA | %99 | Y, 0A |0 Y, Y, eE oYY
sugars %
Carotenoids YASY | FY¥ee | e | YV | ouVY | £Yee [ 0ASEs | oA $00. | £Y0.
(pg/d + -ml)
Color index YV LYY [ YV [ YV [ Yo | e, YoY [, YY e | WYY | f,Yoo | 4, YOA
(O.D. at £Y: nm)

* diluted carrot / juice with water at ratio (V/Y)
** husk tomato / carrot blend ratio (w/w)
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These results are in agreement with those found by (El- Sheikha et al.,Y+ + A,
Sanad, Y44) and Mattuk et al.,»447).

Results in Table (Y) showed that the effect of processing and storage
at ambient temperature (Ye- “~°C) for ¥ months on some chemical
composition of the pasteurized nectars prepared from husk tomato and carrot
juices. It could be included that, there was decreased of pH values during
storage period. The pH values decreased conversely to total titratable acidity.
Ascorbic acid content sharply decreased, it may be due to the effect of heat
treatment of pasteurization, and oxidation these results are in agreement with
those found by Gerschenson and Rojas (Y44Y). The free amino nitrogen
content also decreased slightly.

Table (Y): Effect of storage at ambient temperature (Ye- *'~°C) for ¥
months on the total acidity, pH, ascorbic acid and free amino
nitrogen of husk tomato and carrot pasteurized nectar

__Treatment Husk tomato | *Carrot N Y Y
Period/ month
Total acidity
. BE ¥ 00 oY Vi
) Y, YA G BT it Ay
Y Y, 6V YA LAY NEY) Y,00
Y Y,TA e KR A ),
pH value
. Y 1,00 £,0) £,17 £,44
) A 0,4%¢ £,07 £, £,9Y
Y Y,vo o,A4 £,0) £, £,A4
Y v,V o,AY ¥,41 £,0A £,AY
Ascorbic acid
. YA T ),Vo V4,0 A,0 1Y, 0
) AL Y,¥) 4,V A, Y.,vo
Y V1,60 Y00 A,40 v, 68 Yo,T
Y yo,0¥ .,aY ALY 1LY A
Free amino nitrogen
. °,%. Y A v,a. AR £,) 0
) o,0A Y,o¥ YA Y A YA
Y °,Y. Y,V Y,A Y, 6. Y.
A £,A0 Y,en Y,é Y.Y. Y,A«

* diluted carrot / juice with water at ratio (/)
** husk tomato / carrot blend ratio (w/w)

Data given in Table ¥ show the effect of processing and storage at
ambient temperature for ¥ months on total sugars, reducing sugars,
carotenoids and color index of husk tomato and carrot pasteurized nectars.
Total and reducing sugars were decreased. These decreased in sugars and
free amino nitrogen may be due to the Millard reaction, this also in
agreement with those reported by Tressler and Joslyn (Y41)),

Carotenoids constitute is the major coloring substances in juices. The
results were decreased in carotenoids after processing of husk tomato and
carrot nectars, the percentage of carotenoids decreases were YA,AV/ and
V,¢07 respectively. This decrement reached to Yo,:¢% and )+, 7 of the initial
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amount of carotenoids after ¥ months of storage. It could be explained by
oxidation reactions that developed during storage and also by Millard
reactions this results in agreement with those reported by Nicoli et al .,
(Y449)Singleton et al.,(Y 41 V)reported that the total carotenoids content is un
changed and these changes which occur during processing could be
attributed to the isomerization, they added also that the decrease could be
occurred due to the leaching of pigments in the planching soultion

Table (¥): Effect of storage at ambient temperature (Ye- "~°C) for ¥
months on the total sugars, reducing sugars, carotenoids and
color index of husk tomato and carrot pasteurized nectar

- Treatment Husk tomato *Carrot A Y Y
Period/ month
Total sugars
. \Y,Yo 1Y,Y YY,Y 1Y,14 YY,YA
) VY,V VY, Y VY, A VY, YY) .
Y ), ¢0 VY,AY 1Y,V 1Y,0Y VY,V
Y VY, e 1),TA YY,¥e YY,¥e YY,YY
Reducing sugars
. Yo, v Yo, 0¥ Yo, Yy YA YO, YA
3 Yo,e ¥ q,4¢ Yo,en q,4Y Yo,en
Y 9,AA q,00 q,YA 9,11 9,70
Y q,1¢ q,¥¢ 9,04 q,¢Y q,yY0
Carotenoids
. Y. YA VA o.00 £YYY
3 YaYe 1.414 $49 o.¢9 £400
Y Ya7. TV £V, £9v4 rav.
Y YAA 04¢) v40. YAQ4 YAQ.
Color index
. ,YYo LYV .,Yoo oYY YoM
3 ~,\”‘\~ ~,“2° ~,Y/\\ ~,\"l'l ~,Y/\~
Y LYY eV oYY o Ya. oYY
Y .,0¢0 NEEE) G EA ) EVY

* diluted carrot / juice with water at ratio
** husk tomato / carrot blend ratio (w/w)

The color index of all samples of the pasteurized nectars was slightly
increased during storage period. This increasing may be attributed to
browning reactions. These findings are in accordance with those found by
(Speers et al., 4AY; Aguilera et al.,Y%AY; Avil and Silva, Y44+). El- Sheikha
(Y++£). Reported that the increasing of the juice optical density is usually an
index for undesirable changes in its quality and safety. The darkening may be
due to non- enzymatic browning reactions, as cited by Buglione and Lozano
(Y++Y).

Microbial counts (total bacterial count, moulds & yeasts and spore
former bacterial count) and coliform group of pasteurized blended nectars
were studied and the obtained results were given in Table (¢). The total
bacterial counts were £Y x Y+ Ax V27 Yox V.7 V4x V.7 and YAx \+7 CFU/
g in husk tomato, carrot, ':), V:Y and Y:) nectars respectively. While these
values were YoAx V27 ¥x 1.7 tex VT edx V.7 and 4¥x V" for moulds &

orn
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yeasts. All samples were free from spore former bacterial count and coliform
group. These results revealed the effect of following sanitation during
processing and may also due to the anti-microbial effect of husk tomato juice
against some serious pathogenic microbes. The anti-microbial activity of
methanolic extracts of juice was significant against E. coli OYeY:HY and
Bacillus subtilus, complete against Fusarium solani and had no effect against
Candida albicans (El-Sheikha et al., Y+ +A).

Table (¢): Effect of storage at ambient temperature (Yo- ¥-°C) for ¥
months on total bacterial count, moulds & yeasts and spore

former bacterial count of pasteurized nectar

Treatment

Husk tomato

Period/ month

*Carrot

*xy 1

AR

YN

Total bacter

ial count

FHK

£Vx YT

AxY T

Yox ).

YaxY e

YAXY T

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Moulds &

Yeasts

YOAXY T

YxYo

Tox)

o4x ).

Arxy

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Spore former bacterial count

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Coli form

group

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

* diluted carrot / juice with water at ratio (V\/V)
** husk tomato / carrot blend ratio (w/w)
*** freshly prepared nectars before pasteurising

Data in Table (°) show the organoleptic evaluation of pasteurized
nectar prepared from husk tomato and carrot juice. Results revealed that,
there are no significant differences in taste between the samples (husk
tomato, ):) and Y:)) respectively and the best treatment was, ():Y). Data also
show that the treatment, (V:Y) had a higher score for odor characteristic and
there are no significant differences between the samples, (husk tomato,
carrot, :Y and Y:)). The significantly, (£ +,+°) lowest score of color was
given for samples,(husk tomato and Y:)) respectively and the best color
quality was samples, Y:¥, which also showed the higher overall acceptability
significantly.

Finally, it could be concluded that, it is possible to produce
pasteurized nectar from husk tomato and carrot juice at the ratio (V:Y) (w/w).
These blended have high nutritional value and preferred by consumer

In a row, means followed by the same superscript letters are not
significantly different at ¢7 level

ovy



Matter, Amal A. M. et al.

Table (°): Organolepticevaluation of pasteurized nectar prepared from
husk tomato and carrot juice

. Treatment
Attribute

Husk tomato carrot R \:Y Yoy
[Taste v, ¢ 0,. @ Y, B¢ v,e © 1,00
Odor 'l,.b o,jb 1,70 v,q@ =.D
Color v, 2 A P v,vP q,.¢ v,. @
Overall acceptability v, P LY@ VP A4C a2
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