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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,1.43% (pH, 3.79),
high content of ascorbic acid (31.0 mg/100 ml) and total sugars (6.41% ). Meanwhile,
carrot juice contained high carotenoids content (6600ug/100ml ). 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 (1:1),
(2:2), and (2:1) (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 (25-30°C) of pasteurized nectars for 3
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 (1:2) followed by nectars prepared in ratio (1:1) and (2:1) 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, 2004). 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, 1954).

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; 2006;
Franco et al.,2007 and Pardo, et al.,2008).

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 64%. The pulb and fresh juice had a light sweet and
acidic taste (pH 3.7). The titratable acidity was 1.23%, polyphenols, 82 mg/
100g and vitamin C, 32.7 mg per 100g fruit. Husk tomato fruit and its juice
were rich in carotenoids (69,6 ug /g and 70 ug /ml, respectively). Juice had
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high levels (in mg/ml) of minerals such as phosphorous (578),
potassium(1196), zink (2.4) and boron (1). Essential amino acids as Leucin,
Lysine, Isoleucine, valine and tryptophan were either higher than those
recommended by FAO/WHO/UNU (1985).

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,
1988).

Carrots had the highest content of carotene compared to several raw
fruits and vegetables (Simon,1990). In general, carrot contains 6.9 to 15.8 mg
carotenoids per 100 g (Heinonen, 1990). It has been reported that B carotene
constitutes a large portion (60—-80%) of carotenoids in carrots, followed by a-
carotene (10-40%), lutein (1-5%), and the other minor carotenoids (0.1-1%)
(Baloch, et al., 1977; Bushway and Wilson, 1982; Heinonen, 1990; Munsch
and Simard, 1983; Seifert and Buttery, 1978.

The carrot is an important root vegetable and is often used for juice
production (Yoon, et al., 2005). 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., 2004;
Yoon et al.,, 2005). In many countries, a steady increase of carrot juice
consumption has been reported (Schieber, et al., 2001). The consumption of
carrot juice concentrate (CJC) is increasing very fast in China, which reached
0.38, 0.43 and 0.53 million tons with 40Brix in the year of 2001, 2002 and
2003, respectively (Wang and Chen, 2003; Wang, et al., 2004). It was known
that many juices darken during thermal processing and storage (Wang et al.,
2006).

According to Simon (1990) 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,1992). Among the carotenoids, [-carotene theoretically
possesses 100% vitamin A activity while a-carotene possesses between 53%
(Bushway and Wilson, 1982) and 50% (Heinonen, 1990). B-carotene
provides 80% of vitamin A ,value measured as retinol equivalents (Chen, et
al.,1995; Chou and Breene, 1972). 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, 1983;
Anon, 2005a; Craig, 1999; Hudson, 1990).

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, 1999; Marx, et al.,
2000). Carrot juice is one of the most popular vegetable juices (Marx, et al.,
2003), and it is preferably used as a natural source of pro-vitamin A in the
carotenoid drinks (Yoon, et al., 2005). In many countries, a steady increase of
carrot juice consumption has been reported. From 1995 to 1999, German
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carrot juice production increased by 69% (Schieber, et al., 2001). The
consumption of carrot juice is increasing very fast in China (Wang et al.,
2006). Since carrot juice is a low-acid food of approximately pH 6.0, it has a
higher risk of bacterial contamination than other acidic foods (Park, et al.,
2002). Hence, it requires severe heat treatment (105 to 121°C) for protection
from spoilage (Kim and Gerber, 1988; Chen, et al.,1995).

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.,1987).

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 (25-30°C) for 3 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 2009. 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 90° C.
The carrot was mixed with water in the ratio 1:1 (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:
1-husk tomato juice alone
2-Carrot juice alone
3-husk tomato and carrot blend (1:1) (w/w)
4-husk tomato and carrot blend (1:2) (w/w)

5- husk tomato and carrot blend (2:1) (w/w)

Each of the blended treatment was adjusted to 18% total soluble
solids using sucrose solution (50%). All prepared nectars were filled in white
glass bottles, closed tightly, pasteurized at 85°C for 15 minutes. Then cooled
suddenly in cold water bath. Processed nectars were stored at ambient
temperature ( 25-30°C ) for 3 months.

Methods:

Moisture content, total soluble solids, free amino nitrogen, total acidity
and pH value were determined according to methods described in the
A.O.A.C (2000).
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Colour index was determined colormetrically at 420 nm according to
the methods described by Ranganna (1979). Ascorbic acid was determined
by 2.6 di chlorophenolindophenol as described by A.O.A.C. (2000). Total
carotenoids were determined spectrophotometrically (in diethyl ether) at
wavelength 440 nm as mentioned in the methods of Beadle and Zscheile
(1942). Total and reducing sugars content were determined colormetrically
according to the methods of Bernfeld, (1955) and Miller, (1959)..

Total plate count, moulds & yeast, coliform group and spore former
bacteria were determined according to Oxoid (1992).

Sensory evaluations were carried out by 10 trained panelists to
evaluate the quality of the final product according to the method of Larmond,
(1970).Ten panelists were asked for their decision concerning the
organoleptic attributes using a scale from 1 to 10. The score 6 was
considered as the limit of acceptability.

Statistical analysis for data obtained were subjected to analysis of
variance according to SPSS, (1997). Significant differences among individual
means were analyzed by Duncan’s multiple range test (Duncan,1955).

RESULTS AND DISCUSSION

The chemical composition of fresh juices and prepared nectars from
husk tomato and carrot juice were evaluated and presented in Table (1).
Results revealed that, husk tomato juice contained 1.43% total acidity (as
citric acid), 31.0 mg/ 100ml ascorbic acid and Total sugars 6.41%. These
values were higher compared to that in carrot juice. Meanwhile, carotenoids
content of carrot juice was 6600 pg/ 100ml compared with 3843 pg/ 100ml for
husk tomato juice. Furthermore, the color index and free amino nitrogen
content in the prepared husk tomato nectar was 0.22 and 2.78 mg/ 100ml
respectively.

Table (1): Chemical composition of fresh juices and nectar prepared
from husk tomato and carrot juice
Treatment| Husk tomato Carrot 11 **1:2 2.1
Chemical
composition
Total soluble solids| 12.2 | 180 | 43 | 180 | 81 | 180 | 69 | 180 | 9.2 | 18.0

Juice [nectar|*Juice|Nectar| Juice |nectar |Juice|nectar | Juice [nectar

(T.S.S.) %

Total acidity 1.43 | 1.22 | 0.032|0.030 | 053 | 0.50 |0.335| 0.31 | 0.79 | 0.74
(as citric_acid) %

pH value 3.79 | 3.81 | 5096 | 6.01 | 4.06 | 4.12 | 4.08 | 4.65 | 3.96 | 4.99
IAscorbic acid| 31.0 | 29.8 | 3.5 | 2.75 |[19.00| 13.30 |16.50| 15.12 | 20.8 | 19.20
(mg/100ml)

Free amino| 2.8 | 2.78 | 1.21 | 1.19 | 252 | 2.49 | 2.24 | 2.20 | 2.80 | 2.77

nitrogen mg/100ml)
[Total sugars % 6.41 |12.35| 2.01 [12.21| 4.54 | 12.30 | 3.38 | 12.19 | 4.86 | 12.38
Reducing sugars %| 3.61 [10.32| 1.1 |10.03| 2.55 |10.22 | 1.82 | 10.18 | 2.82 | 10.28

Non reducing| 2.80 | 203 | 91 | 2.18 | 1.99 | 2.08 | 1.56 | 2.01 | 2.04 | 2.10
sugars %
Carotenoids 3843 | 3340 | 6600 | 6120 | 5072 | 4200 | 5840 | 5080 | 4550 | 4150
( 1g/100ml)
Color index 0.216 | 0.220 | 0.270 | 0.270 | 0.250 | 0.252 {0.230| 0.235 | 0.255 | 0.258

(O.D. at 420 nm)
* diluted carrot / juice with water at ratio (1/1)
** husk tomato / carrot blend ratio (w/w)
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These results are in agreement with those found by (El- Sheikha et al.,2008;
Sanad, 1991 and Mattuk et al.,1996).

Results in Table (2) showed that the effect of processing and storage
at ambient temperature (25- 30°C) for 3 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 (1997). The free amino nitrogen
content also decreased slightly.

Table (2): Effect of storage at ambient temperature (25- 30°C) for 3
months on the total acidity, pH, ascorbic acid and free amino
nitrogen of husk tomato and carrot pasteurized nectar

__Treatment Husk tomato | *Carrot »1:1 **1.2 2.1
Period/ month
Total acidity
0 1.20 0.03 0.50 0.30 0.74
1 1.28 0.10 0.64 0.44 0.92
2 1.42 0.28 0.82 0.61 1.50
3 1.68 0.46 1.10 0.90 1.64
pH value
0 3.81 6.01 4.11 4.66 4.99
1 3.80 5.94 4.06 4.64 4.92
2 3.75 5.89 4.01 4.60 4.89
3 3.70 5.82 3.96 4.58 4.82
Ascorbic acid
0 18.60 1.75 10.5 8.5 11.10
1 17.35 131 9.70 8.1 10.75
2 16.45 111 8.95 7.44 10.30
3 15.52 0.92 8.31 6.30 9.80
Free amino nitrogen
0 5.60 2.80 3.90 3.20 4.10
1 5.58 252 3.08 2.80 3.80
2 5.20 2.24 2.80 2.40 3.20
3 4.80 2.00 2.40 2.20 2.80

* diluted carrot / juice with water at ratio (1/1)
** husk tomato / carrot blend ratio (w/w)

Data given in Table 3 show the effect of processing and storage at
ambient temperature for 3 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 (1961).

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 18.81% and
7.45% respectively. This decrement reached to 25.05% and 10.0% of the

535



Matter, Amal A. M. et al.

initial amount of carotenoids after 3 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 .,
(1999)Singleton et al.,(1961)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 (3): Effect of storage at ambient temperature (25- 30°C) for 3
months on the total sugars, reducing sugars, carotenoids and
color index of husk tomato and carrot pasteurized nectar

- Treatment Husk tomato *Carrot =11 1.2 2.1
Period/ month
Total sugars
0 12.35 12.21 12.30 12.19 12.38
1 12.07 12.12 12.08 12.00 12.10
2 11.45 11.87 11.67 11.52 11.74
3 11.00 11.68 11.34 11.34 11.22
Reducing sugars
0 10.32 10.03 10.22 10.18 10.28
1 10.02 9.94 10.00 9.92 10.00
2 9.88 9.55 9.78 9.66 9.65
3 9.64 9.34 9.50 9.42 9.35
Carotenoids
0 3120 6108 4180 5055 4122
1 3030 6099 4090 5049 4050
2 2960 6011 4020 4979 3970
3 2880 5941 3950 3899 3890
Color index
0 0.225 0.271 0.255 0.236 0.258
1 0.290 0.345 0.281 0.266 0.280
2 0.330 0.470 0.310 0.290 0.330
3 0.545 0.611 0.480 0.341 0.477

* 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.,1987; Aguilera et al.,1987; Avil and Silva, 1990). EI- Sheikha
(2004). 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
(2002).

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 (4). The total
bacterial counts were 47 x 101, 8x 101, 25x 10?1, 19x 10! and 38x 10!
CFU/ g in husk tomato, carrot, 1:1, 1:2 and 2:1 nectars respectively. While
these values were 158x 101, 3x 101, 65x 101, 59x 101 and 93x 1071 for
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moulds & 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 O157:H7
and Bacillus subtilus, complete against Fusarium solani and had no effect
against Candida albicans (El-Sheikha et al., 2008).

Table (4): Effect of storage at ambient temperature (25- 30°C) for 3
months on total bacterial count, moulds & yeasts and spore

former bacterial count of pasteurized nectar

Perio-lt-jr/erit&?t?t Husk tomato| *Carrot **1:1 **1:2 **2:1
Total bacterial count
QF** 47%x1071 8x107 25x1071 19x1071 38x107
1 Not detected | Not detected [Not detected|Not detected| Not detected
2 Not detected | Not detected [Not detected|Not detected| Not detected
3 Not detected | Not detected |[Not detected|Not detected| Not detected
Moulds & Yeasts
QF** 158x107 3x1071 65x1071 59x107 93x1071
1 Not detected | Not detected [Not detected|Not detected| Not detected
2 Not detected | Not detected [Not detected|Not detected| Not detected
3 Not detected | Not detected [Not detected|Not detected| Not detected
Spore former bacterial count
Q*** Not detected | Not detected [Not detected|Not detected| Not detected
1 Not detected | Not detected [Not detected|Not detected| Not detected
2 Not detected | Not detected [Not detected|Not detected| Not detected
3 Not detected | Not detected [Not detected|Not detected| Not detected
Coli form group
Q*** Not detected | Not detected [Not detected|Not detected| Not detected
1 Not detected | Not detected [Not detected|Not detected| Not detected
2 Not detected | Not detected [Not detected|Not detected| Not detected
3 Not detected | Not detected [Not detected|Not detected| Not detected

* diluted carrot / juice with water at ratio (1/1)
** husk tomato / carrot blend ratio (w/w)
*** freshly prepared nectars before pasteurising

Data in Table (5) 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, 1:1 and 2:1) respectively and the best treatment was, (1:2). Data also
show that the treatment, (1:2) had a higher score for odor characteristic and
there are no significant differences between the samples, (husk tomato,
carrot, 1:1 and 2:1). The significantly, (= 0.05) lowest score of color was
given for samples,(husk tomato and 2:1) respectively and the best color
quality was samples, 1:2, 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 (1:2) (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 5% level

537



Matter, Amal A. M. et al.

Table (5): Organolepticevaluation of pasteurized nectar prepared from
husk tomato and carrot juice

. Treatment
Attribute Husk tomato carrot 1:1 1.2 2:1
Taste 7.0bc 502 7.0bc 7.4°¢ 6.5P
Odor 6.0P 5.6P 6.3P 792 6.0P
Color 7.02 8.0P 7.7" 9.0¢ 7.02
Overall acceptability 7.0° 6.22 7.1° 8.9¢ 5.92
REFERENCES

Aguilar, J.M.; Oppermann, K. and Sanchez, F. (1987). Kinetics of
browning of Sultana Grapes. J. Food Sci., 52 (4): 990-994.

Ames, B. N. (1983). Dietary carcinogens and anticarcinogens (oxygen
radicals and degenerative diseases). Science, 221, 1256-1264.

Anonymous. (2005b). Nutritional and health properties of the carrot.
http://website.lineone.net/stolarczyk/nutrition.html. As retrieved on
5/11/2005.

A. O. A. C. (2000)." Official Method of Analysis" 17th Ed. Association of
Oficial Analytical Chemists, Published by Association of Oficial
Analysis Chemists, Inc., USA.

Avila, ILM.L.B.and Silva, C.L.M. (1999). Modeling Kinetics of Thermal
Degredation of Colour in Peach Puree J. Food Eng., 39: 161- 166
Baloch, A. K., Buckle, K. A., & Edwards, R. A. (1977). Separation of carrot
carotenoids on hyflo super-celmagnesium oxide-calcium sulfate thin

layers.Journal of Chromatography, 139, 149-155.

Beadle, M. and Zscheile, A. (1942). J. Biol, chem.., 144:21. C. F. Hawk P.B;
Oser, B. L. And Summer son, W. H. 1954, practical physiological
chemistry, 13" Ed. MCGRAW- Hill Book Co., Inc. New york. Toronto
And London P. 1121

Bernfeld, F. (1955). Methods In Enzymology. Acad. Press, Inst., New York.
In. S. P. Colowick And N. O. Kaplan (Eds.).pp 149-154.

Buglion, M. and J. Lozana, (2002). Nonenzymatic browning and hemical
changes during grape juice storage, J. Food Sci., 67: 538- 1543

Bushway, R. J., & Wilson, A. M. (1982). Determination of a and B carotenein
fruit and vegetables by HPLC. Canadian Institute of Food Science and
Technology Journal, 15, 165-169 .

Carle, R. (1999). Physical and chemical stability of ATBC-drinks. Fruit
rocessing, 9, 342-349.

Chen, B. H., Peng, H. Y., & Chen, H. E. (1995). Changes of carotenoids,
color, and vitamin A contents during processing of carrot juice. Journal
of Agriculture and Food Chemistry, 43, 1912-1918.

Chou, H. E., & Breene, W. M. (1972). Oxidative decolouration of B-carotene
in low moisture model systems. Journal of Food Science, 37, 66-68.

Craig, W. J. (1999). Health promoting properties of common herbs. The
American Journal of Clinical Nutrition, 70, 491S-499S

Demir, N., Acar, J., & Bahceci, K. S. (2004). Effect of storage on quality of
carrot juices produced with lacto fermentation and acidification.
European Food Research and Technology, 218(5), 465-468.

538



J. Food and Dairy Sciences, Mansoura Univ., Vol. 1 (9), September, 2010

Duncan, D. (1955). Mutible range and multible F-test. Biometric, 11:1- 42.
Edition, ASSOC , Office, Anal. Chem., Arlington

Elsheikha, A. (2004). Technological, chemical and microbiological studies on
some packed food M. Sc. Faculty of Agriculture. Minofiya University,
Egypt.

Elsheikha, A. F, Zaki M. S, Bakr A. A, El- Habashy M. M. And Montet (2008).
Physico- chemical properties and biochemical composition of physalis
(physalis pubescens L. ) fruits. Global Science Book L td., U K, Food.
2 (2),124-130

FAO, (1985). Food And Agriculture Organization of United Nations , Amino
acids content of food and biological data on proteins. FAO nutrition
studies No. 28.

Franco, L. A., Matiz G. E., Calle J., Pinzon R. and Ospina F.(2007). Anti-
inflammatory activity of extracts and fractions obtained from
Physalis peruviana L. calyces Biomedica 1:110-5.http://www. ncbi.
nlm. nlh. gov/ pubmed/ 17546228

Gerscherson, L. N. and A. M. rojas (1997). Influence of System composition
on ascorbic acid destruction at processing temperatures. J. Sci. Food
Agric., 74:369- 378

Heinonen, M. I. (1990). Carotenoid and provitamin A activity of carrot
(Daucus carota L.) cultivars. Journal of Agricultural and Food
Chemistry, 38, 609-612

Hudson, B. J. F. (1990). Food antioxidants (pp. 99). England: Applied
Science Publishers

ICMCF (1978). International Commission on Microbiological Specification for
Foods Microorganisms in Foods. Their Significance and Methods of
Enumeration 2™ Ed., Univ. of Toronto Press, Toronto ,Canada.

Kim, H. Y., & Gerber, L. E. (1988). Influence of processing on quality of
carrot juice. Korean Journal of Food Science and Technology, 20,
683-690

Larmond, S. (1970). Method for sensory evaluation of food publication No.
1284, Cana. Dept. of Agric., Ottawa.

Mainheim, C. H., Miltz J. and Letzter(1987). Interaction between
polyethylene laminated cartons and aseptically packed citrus juices J.
Food Sci., 52(3) :737-740

Marx, M., Schieber, A., & Carle, R. (2000). Quantitative determination of
carotene stereoisomers in carrot juices and vitamine supplemented
(ATBC) drinks. Food Chemistry, 70, 403—408.

Marx, M., Stuparic, M., Schieber, A., & Carle, R. (2003). Effects of thermal
processing ontrans-cis-isomerization of B-carotene in carrot juices and
carotene-containing preparations. Food Chemistry, 83, 609-617.

Matuk, H. 1., A. M. Ali and K. Sh. Ibrahim (1996). Chemical and
technological studies on production of caroot nectar. Egypt, J. Appl.
Sci., 11 (9)

Miller, G. L. (1959). Use of Dinitrosalysilic Acid Reagent for Determination of
Reducing Sugars. Anal. Chem., 31,426-428.

Morton, J. F. and Russell, O. S.(1954). The cape gooseberry and the
Mexican husk tomato. Florida State Horticultural Society 67:261- 266.

539



Matter, Amal A. M. et al.

Munsch, M. H., & Simard, R. E. (1983). Relationships in colour and carotene
content of carrot juices. Canadian Institute of Food Science and
Technology Journal, 16, 173-178.

Nicoli, M. C., Anese M. And M. Parpinel (1999). Influence of processing on
the antioxidant properties of fruit and vegetables. Trends Food Sci.
Technol., 10:94-100.

Oxoid, M. (1992). The oxoid manual of culture media and other laboratory
services. 5t Edition Basingstock : oxoid Hd

Pardo, J. M., Fontanilla M. R., Ospina L. F. and Espinosa L.(2008).
Determining the pharmacological activity of Physalis peruviana fruit
juice on rabbit eyes and fibroblast primary cultures Invest Ophthalmol
Vis Sci., 7:3074- 3079

Park, S. J., Lee, J. I., & Park, J. (2002). Effects of a combined process of
high-pressure carbon dioxide and high hydrostatic pressure on the
quality of carrot juice. Journal of Food Science, 67:1827-1834.

Ranganna, S. (1979). Manual of analysis of fruits and vegetables products.
Tata Mc Graw- Hill. Publishing Company Ltd., New Delhi, pp. 84-87

Robards K., Prenzler P.D., Glover W., Tucker G. and P. Swatsitang
(1999). Phenolic compounds and their role in oxidative processes in
fruit.food chem.,66: 401- 436.

Sannad, A. F.(1991). Technological studies on some sugar product
Standrized apricot and carrot juices M. Sc. Thesis, Fac. Agric.; Zagazig
Univ.

Schieber, A., Stintzing, F. C., & Carle, R. (2001). By-products of plant food
processing as a source of functional compounds-recent development.
Trends in Food Science and Technology, 12, 401-413.

Seifert, R. M., & Buttery, R. G. (1978). Characterization of some previously
unidentified sesquiterpenes in carrot roots. Journal of Agricultural and
Food Chemistry, 26, 161-163

Simon, P. W. (1990). Carrots and other horticultural crops as a source of
provitamin A carotenes. HortScience, 25, 1495-1499.

Speers, R. A, M. A, Tung and R. L. Jackman (1987). Production of
Color Determination in Strawberry Juice. Candian Institute of
Food Sci. And Techn. J., 20 (1), 15- 18

SPSS, (1997). Spss users Gide statistics version 8 copy right Spss Inc.,
USA, Washengton, D. C. USA.

Tressler, D. K. and M. A. Joslyn (1961). Fruit And Vegetable Juice
Processing Technology. The Avi. Pub, Co. Inc., Westport, Connecticut

Thompson, H. C. and W. C. Kelly (1988). Vegetable Crops. Tata Mc
Graw- Hill Pub, Co., Ltd, New Delhi

Udomkesmalee, E. (1992). Overview of vitamin A: Global situation and the
experience. In P. Winichagoon, Y. Kachondham, G. Attig, & K.
Tontisirin (Eds.), Integrating food and nutrition into development:
Thailand's experiences and future visions (pp. 146-152). Nakorn
Pathom, Thailand: Inst. of Nutrition, Mahidol University

Wang, H. Y., Hu, X. S., Chen, F.,Wu, J. H., Zhang, Z. H., and Liao, X. J.
(2006). Kinetic analysis of non-enzymatic browning in carrot juice
concentrate during storage. European Food Research and
Technology, 223, 282—-289.

540



J. Food and Dairy Sciences, Mansoura Univ., Vol. 1 (9), September, 2010

Wang, X. F., and Chen, Z. (2003). Yearbook of China agricultural products
processing industries (p. 474). China Agriculture Press.

Wang, X. F., and Chen, Z. (2004). Yearbook of China agricultural products
processing industries (p. 516). China Agriculture Press.

Wang, H. Y., Hu, X. S., Chen, F., Wu, J. H., Zhang, Z. H., and Liao, X. J.
(2006). Kinetic analysis of non-enzymatic browning in carrot juice
concentrate during storage. European Food Research and
Technology, in press, doi:10.1007/S00217-005-0202-

Wu, S. J, Tsal J. Y., Chang S. P., Lin D. L., Wang S. S. and Huang S.
N.(2006). Super critical carbon dioxide extract exhibits
enhanced antioxidant and anti- inflammatory activities of Physalis
peruviana. J. Ethnopharmacol 108 (3): 407- 13.

Yoon, K. Y., Cha, M., Shin, S. R., and Kim, K. S. (2005). Enzymatic
production of a solublefiber hydrolyzate from carrot pomace and its
sugar composition. Food Chemistry, 92, 151-157.

Jj@i\\gdiﬁ)ﬂ\jwwwﬁw\\g\gw\
Al s Glay 9 2gene L) 3 gana plaw ¢ plha dasa 4 2 Ja
Uai — 2 3¥) daaly — L 55al) alaiB) 408 — 408Y) L ol 9359 a gle and

Syl ilac Lald (e 8 pumae 8 fhsa Bia i pdie gl I Cind) 8 iy
a5 e g L)) Guall s il Can gl 28y gl (sal Lelumil agaail | 3all
e (5 3y i 3ad) s i A0 il Kl B A g S (50 (B3 )
Lagie U183 sall jualic 5 i 5o (pe aliiesd) Lindd Lae <l 5 Uy dlle A Jle 50l
smac e (/s ) (YY) (YY) s (V) Al il Lagia Jadl A L
ool 23y aaa e Lagia S (e e GBSy 11 e 5l S5 el
LN 5 aaall (o JS a0 ISyl rmnd 5 3all jreme dilal o) Guadl 1 il
Al A geall g 7 (gaalid (5 gina B 3 (g0l S Hall jpaae Adlial o aay GllAS 5 Al
A8 ) 35l pa e d (Ao (Al o) A5 eajiay el Huan 40 jlie KD Gl Sl @l
S5 7 Gpaliish 5 A LSl e s sinall GalEARY sed Yaad (a° ¥e - YO)
LA e el g piiall ) apsill sy et Caglac) LS bl JS1 el o <1
LU G (5/5) VY @500 m S Ay Y2 gy Sally (SN peae

Gl akady B8

B paial) daala — ds 3l A d..,\h.awu.mla\
DAY daala — el sl 44 G54 (8 geudl) dana dlaws [ 3]

541



