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ABSTRACT '

Husk tomato is a member of the Solanceae family usually used to prepare the green sauces of Mexican food. Husk-
tomato fruits were subjecied to technological processing in order fo prepare a new products namely jam, jelly, juice, candied
and sheets. A slight change in colour occurred for husk fomato fruits from yellowish or orangy colour to a yellow brownish
colour during preparing of jam, jelly, juice, candied and sheets. Results showed significant differences (P<0.03) among
products for all investiguted parameters. Total soluble solids, increased five times after processing, whereas total sugars
doubled its value for all products. On the other hand, there was a slight decrease in titratable acidity in case of jam and jelly
and a significant increase in case of candied and sheets. Also, there was a significant decregse (p<0.03) in ascorbic acid
content in most products. Moreover, P-carotene decreased significantly (p<0.05) in all products. Results also showed that
there was a considerable decrease in tannins content whereas, crude fibers increased significantly (p<0.03) after processing
Jor all products. Results given by the panelists showed a good acceptability for candied as well as for the sheets with good

specifications. The results of drying curves indicated the difficulty to reach the safe level of moisture content for husk tomato

sheels.
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INTRODUCTION

usk tomato (Physalis pruinosa L.) is a member of

the family Solanceae, which have different
names such as husk tomato, strawberry-tomato,
tomatifoll fruit, goldenberry or winter chemry and
commonly known in Egypt as Harankish. It has long
begn a minor fmuit of the Andes and has also been
grown in North and East Africa, India, Australia and
Great Britain (McCaig, 1993) and nowhere became a
major crop. It is one of the most unusual and pretty
plants, which often appears in illustration fairy stories
is the Chinese lanlesn Physalis alkekengi (Bianchini
and Corbetta, 1977). It is native to the region
extending from central Europe fo the Urals (Bianchini
and Corbetta, 1977). Like borage, the Chinese lantern
is a garden cscape grows on waste ground, atthough, it
is often cultivaled in gardens as an ornamental or for
decoralion. The juice of berry is slightly acid but
agreeable to the taste and quite high in vitamin content
(Bianchini and Corbetta, 1977).

Husk tomato grown in semi-tropical regions are
usually eaten raw, and have mainly diuretic properties.
The plant was formally highly prized by the Arab
physicians as a medical plant for treating kidney discase
and diseases of urinary passages. Today, it is used in
homeopatly for the same purpose (Stary, 1983).
Moreover, it is very important in draining the bile juice
and activating the liver functions (Stary, 1983).

Husk tomato is cultured in Egypt in limited arcas
near the big citigs, also it can be cultured in the south
of Elwady as well as in the new repaired regions in
Toshki. About 300 acres are cultivated with husk
tomato in Egypt), producing 3000-4500 tons/year of
the fruits (Agricultural Statistics Newsletters, 1996). It
has 2 common name in Egypt called Harankish. It has
been reporied that Harankish is cultivated to eat the
fresh fruits because of its high nutritional vale.

The fruits are perishable, having high moisture
conient, which leads to a rapid spoilage if it docs not
processed. Also, it has a short marketing season start
from October til! February. Due to its very acceptable
and popular sweet taste with acidic nature, its high
mutritive value and iis medical importance, its
consumption in Egypt is starting to increase, :

The plant is fairly adaptable to a wide variety of
well dramed soils, and very good crops are obtained
on rather poor sandy ground (Rehm and Espig, 1991).
A single plant may yield 300 fruits and carefully
tended plants can provide 20-33 tons per hectare. In
most places where they are grown, husk tomato are
now considered fruits only for backyard gardens or for
children 1o pluck and ecat; however, they do carry
prestige in some intemational markets (Rehm and
Epsig, 1991). In addition to having a future as fresh
fruits, the exotic fruit can be enjoyed in many ways as
an inferesting ingredient in salads, deserts, namral
snacks and preserves.

No attention has been paid to utilize the husk
tomato i food indusirics, to consume it after
processing to extend its shelf-life from few days to
several months, especially if we know that the fruits
are perishable, having a short season. Very little data
is available in the literature regarding the processing
of husk-tomato to any products. Therefore, the present
study was concerned on producing new products of
husk-tomato and to evaluate the adaptability of this
new products by consumers as well as the effect of
different processing methods on husk tomato fruits.

* Food Science and Technology Department, Faculty of Agriculture, El-Shatby, Alexzmdria University



Production And Evaluation Of New ....,

MATERIALS AND METHODS |

Materials : o

Husk tomato {Physalis pruinosa, L.) fiits used in the
present shuly were obtained form Alexandria market,
Alexanudria, Egypt in December 2003 the fruits were
nearly orangy or yellow in colour Le were ripe. The
fruits are of a local variety (Balady) covered with husk,
ca. 2cm in diameter. The fiuits wene sorted, dehusked
fruits were cither used as a whole (in case of jam and
candied) or crushod using a fruit pulper (in case of jelly
and sheets).

Methods :
1- Physical methods

Colour of fresh husk tomato fruits as well as its
products after processing were assessed using
Lovibond Schoficld tintometer lype IA adopling as -
described by Mackinnery and Litile (1962).

2- Technological methods

Figure (1) illustrates the flow sheets followed for
preparing husk tomato sheets and candied and Fig (2)
showedthcﬂowslmsusedforpmpanngjmce jelly and
jam.

3- Chemical analysis

Tolal Soluble Solids (T.S.8.) at 20°C by pocket
refractometer, folal titratable acidity as citric acid, ascorbic
acid determined by 2, 6 dichlorophenol indophencl dye,
cnule fibers and pH with Cole Parmer digital pH meter,
on the crushed, screened whole fresh fruils were
determined according to the AQAC (1990) procedures
unless otherwise stated, Total reducing sugars before and
afier acid hydrolysis according to Lane and Eynon method
and phenolic substances colorimeterically as tannic acid by
Folin — Denis reagent after exiracting with 70% ethanol
were determined as described by Naczk and Shahidi
(1989),

Carbohydrate analysis; Soluble sugars were extracted
successively with three portions of boiling 80% (v/v)
aqueous cthanol. The supernatants were combined and
the cthanol was evaporated under vacwm. The soluble
sugars conient was analyzed by HPLC-PAD (Dionex,
Sunnyvale, CA), using a PA; column (Dionex) in an
isocratic run, with 18 mM NaOH during 25 min (Forney
and Breen, 1986).

p-carotene was determined in the acetone extract
(80%6) according to the method of AOAC (1990).
Concentration of B-carotenc (ug/g sample) was calculated
from the following equation :

p-carotene = Apen x0.128

Where, A = Absorbency of solution.

Pectinasc activity was determined according to the
method of Hours ef al, {1988). Values of enzyme
activity were expressed as mg of methoxyl group
liberated/ 1ml juice/ 30 min.
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4- Evaluation of sensory (organoleptic) properties
The msk tomato products were imtroduced to 12
panelists (post graduate students) to evaluate the samples
colour, taste, odour, 1exture, general appearance and tofal
acceptability using a numerical scale as mentioned by
Rangana (1977). The panelists were asked to check the
best properties which described the samples and to score
them for acceptability,
5- Statistical analysis
Data of taste panel testing were subjected to ANOVA
and Duncan's multiple range analysis (P<0.05) as
outlined by Steel and Tomie (1980).

* RESULTS AND DISCUSSION

1- Physicochemical and chemical composition of
husk-tomato products 7
Physicochemical  characteristics. The general

appearance of the different sk tomato products namely,

jam, jeily, candied and sheets are shown in Fig (3). As
illustrated in Table (1), the value of red, yellow and blue of -

the fiesh husk tomato juice, were 6.0, 20.0 and 4.9,

respectively and also the yellow ‘colour was the predominant

whereas the red colour was the complementnry one. As-
shown in Table (1), the Iovibond rexding varied from one
product to another. There was a significant increase in the
blue colour for all products as well as for the red colour
except for the juice. The resulis of colour in case of jam and

Jjelly varied from 7.2-7.4, 8.0-9.0 and from 4.6-4.9 for the

red, yellow and blue colour, respectively, The values of red,

yellow and blue for the sheets A, B and C were 8493, 20-

27.5 and 7.0-7.5, respectively, and the yellow colour wasthe

Chemical composition. Husk tomato flavour is
conditioned in part by the balance between sugars and
acids in ripe fruits (Green, 1971). As shown in Table
(1), the pH value for husk tomato fruit was 3.78 and it
remained at the same level (3.6-3.8) for all products.
These results was nearly close to those mentioned by
Cantwell er of. (1992) and Cordenunsi ef al. (2002) for -
fresh husk tomato fruits. Sugars and organic acids are
the main contributors to the scluble solids in husk
tomato fruits, Table (1) shows a significant increase
{p<0.05) in total soluble solids (T.5.5.) from 13.0 due
to the addition of sugar for the products; jam (67.0%),
jelly (68.0%), candied (76.0%) and sheets (72.4-
73.7%). Total sugar (TS) follow the same trend, there
was a significant increase (P<0.03) in total sugars for
all products, cxcept for the juice as shown in Table (1).
Sucrose, fructose and glucose were the main soluble
sugars detected in husk tomato fruits as well as in all
other products. Sucrose content varied from 41.7% in
Jjam to 56,3% in candied, there was a significant decrease
in sucrose content in jam, jelly and sheets, this may be
duc to the addition of citric acid to those products.
Whereas, there was an insignificant increase in sucrose
content in case of candied and juice. There was a close
relationship between glucose and fructose content, they
varied from 19.6 and 21.4% in candied to 24.8 and
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Husk tomato fruits
Manual debusking  |==p»|  Husk
Sorting
Washing
1 — e
r - ™
Pulping using fioit Addition of boiled sugar solution
pulper (30%) for 24 hr.
Mixing with sugar 11, Pectin '
(0.5%), starch (5.0%) end Draining of the sugar solution
sodiurm metabisalphite (0.19%)
Spreading on stairless stesl tray at Addition of sugar sclution (40%)
BMEW and heated until boiling for 2 min
Drying in an ordinary dryer ai Transferring the fuits to
sgar
7T E U solution (40%) and Left for 24 br
20 x 30 am each sohstion 10% for several times
—n— uﬂitmh'rssemﬂleﬁﬁrl
Draining and discarded of the
B sugar solution
Speeading ituits over wooden
trays in arested place for 3-4 days
Preparing new sugar salution
('lsss)andooolmgwnlnmw
- ceysialize
Immessing the fruits in the sugar
solution for 3 second
Draining of the sugar solution and
mﬂwsweetfnﬁuagain
over the trays

g

f Drying for 3 days

Y

’ Husk tomato candied

Fig (1) : Flow-sheet of preparing busk tomato products
1: Sheetslazl%d 2 : Candied
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Husk tomato fruits
Sorting
Manual dehusking | =» Husk
Fruits
Washing )
Puiping using fruit pulper |~» Seed & skin
: Julice
® 0))
\ ¥
Mixing with tomato Mixing with sugar Mixing with sugar
juice in a ratios of L o
BOS LIS and 12 [ ingt065% T.5.5.| | Cooking to 65% T.5.5
'ooking to 65% T.S8.S. ooking to 65% T.8.8.
and warmed filtered in an open kettle in an open kettle
clear 40% sucrose
solution containing ¥ |
0.2% eitric acid until Adding pectin and Adding pectin and
finat 18% T.S.8. citric acid with stirring | | citric acid with stirring
Y ¥ ¥y
Pasteurization Continuous cooking to Continnons cooking to
90°C / 3 min final 68% T.S.S. final 68% T.S.S.
Y Y Y
Hot filling in glass bottles Hot filling in glass jars Hot filling in glass jars
¥ Y_ Y
Cooling Cooling Cooling
Storing i:s:'g)rigef alor Storing at room temp. Storing at room temp.
¥ Y ¥
Husk tomato juice Husk tomato jelly Husk tomato jam

Fig (2): Flow sheet for preparing husk tomato products; 1- Juice, 2- Jelly and 3- Jam
H.A. Abou-Gharbia and E.M. Abou-Tour (2001)
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Table (1) : Physicochemical and chemical properties of husk tomato products (jam, jelly, juice, candied and sheets)

A : Sheets from apricot juice (100%).
B : Sheets from husk tomato juice ; apricot juice (1:1).
C : Sheets from husk tomato juice {100%6).

** On dry weight basis

Husk tomato products®
_ : Juice Jam Jelly Candied A B c
Lovibond colour :
Red 4.1540.02° [6.0+0.03% ~ [7.20£0.01™ {7.40140.03% [7.60£0.02% (8.404+0.02” 9.1040.03° {9.3040.04°
Yellow 7453003  |20.00+0.03" 19.0010.02°. [8.0010.02*  {9.00£0.03* ]27.50£0.04° |27.00+0.05° 120.004£0.05°
- Blue 0.3820.01*  |4.9030.03° 14.9040.01° |4.6040.02°  |4.60+0.02° |7.5040.04° |7.00£0.05° [7.00+0.05°
pH value 3.78£0.10°  (3.8040.13° {3.62¢0.15° [3.6040.14® {3.8040.15* [3.75£0.18°  {3.7010.10° [3.6840.10°
Total 8.8, (%6)*** 13.00£0.20° [17.90+041* |67.0042.01° |[68.00+1.01° [76.00+1.22° [7240£1.51° [73.20%1.40° |73.75%1.60°
Total sugar (%)** 36.9+045"  [17.7810.41° [67.0£2.64° [67.24334° [75.243.77°  |72443.60° |73.142.81° (7334293
Sucrose (%) of total 5201025  [54.42034° [(41.710.21° 43.81028° |56.3t0.36° (44.91020% [452+021° 14574027
Fructose (%) of total 22940.12° [218£0.10° ]30.6+0.12° [28.710.11° |21.410.10° {27.640.13" [27.310.16° [26.910.14°
Glucose (%%) of total 21.440.14°  |20.2+0.12° 2484012  [23.910.10° ]19.610.16° 124.510.16° [24.130.14° 2381010
Maltose (%) of total 3.7:0.03*  [3.640.02° (291004  |3.610.03° 2.74003°  {3.0£0.04° 341003%  {3.6+0.03°
Titratable acidity (%6)*** 1224005 [1.34£0.06° [1.13+0.06° [1.102006" [1.5930.06° |3.9810.07° [4.1540.10° |4.6210.10°
Ascorbic acid (mg/100g)***  159.50+0.35" [16.47+0.20° |16.10+1.90° 115.20+1.70° (2840+1.20° }14.20+1.30° [14.10:1.70° J14.52+1.20°
P-carotene {(ug/g)*** 60.00+2.10* [33.55+2.20 [40.2043.60° [43.10+2.80° [49.80+3.70° 146.70+1.90> 144.3712.86° [46.30+2.25"
Tannins (mg/100g)** 35.2041.40° |23.50+1.30° ]30.90+1.70° [29.60+2.10° |31.6042.60° |30.20+2.40° |31.76+1.75° |31.95+2.23"
Crude fibers (%6)** 58740.15° (4.6540.15° |7.0240.40° {6.98+0.20° [7.4240.20° [7.50£0.20° {7.5230.99" (7.5630.21"
Pectinase activity (PEU)g 0.152 - ~— -— ~— - -— -
* Results are mean values of three determinations 15.D. "% On fresh weight basis

9007 (7) 15 "5y iy °f Xy
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30.6% in jam. respectively. Glucose and fructose showed
similar profiles after processing, they showed significant
increase in jam, jelly and sheets. Ajthough. there was an
insignificant decrease in case of juice and candied.

Husk tomato is considered as a good source of
ascorbic acid (39.5mg/100g) compared to other fmits
(apricot, cherty, grape, pear and kiwifruit 15.0, 31.0 30.0,
25.0 and 59.5 mg/100g, respectively) (Kirk and Sawyer,
1991; Agar et al., 1997 and Nishiyama ef al., 2004). The
results in Table (1) also show a significant decrease
(P<0.05) in ascorbic acid for most husk tomato products;
sheets, jam, jelly and juice ranged from 58.9-65.1%,
whereas the percentage of decrease for husk tomato
candied was lower (27.27%), this mean that husk tomato
candied was still a good source of vitamin C. The
decrease of ascorbic acid may be due to the oxidation and
heating effects during processing.

As shown in Table (1) titratable acidity (TA) was
1.22% in the fresh fruits, whereas it varied from
1.10% to 4.62% for the different products. This may
be due to the method of preparation as well as the
used ingredients. Joslyn (1970) and Agar et ol. (1997)
reported that apricaot, cherry, banana and strawberry
had 1.06, 1.15, 1.16 and 1.02% of TA, respectively,
which is Iower than the TA in our study (1.22%).
Moreover, Cordenunsi, ef al. (2002) found that the
acidity of a typical ripe strawberry is 1.01%, with
minimum of 0.6, .57 and a maximum of 2.26%.

Tannins are mosfly sesponsible for the bitter and
astringent taste. Meanwhile, this astringency taste has been
removed or evacualed completely after processing of these
new products, jam, jelly, juice, candied and sheets due to
the addition of sugar and the decrease in tannins content.
There was a significant decrease (P<1}.03) in tannins for all
hysk tomato products (9.5-33.4%).

B-carotene content followed the same trend of
tannins to a more extend (17.1-44.1%). On the other
hand, data in Table (1) show that there was a
significant increase (P<0.035) in crude fiber (18.9-

- 28.8%) for all products, whereas, there was a
significant decrease (P<0.05) in case of juice (20.8%).

Enzymes activity, Pectinase activity was limited in
husk tomato pulp, it was 0.15 pectin esterase unit (PEU)
for fresh fruits and it inhibited completely by heating
after process. On the other hand, Bauman (1981) and
Hours er al. (1988) found that pectinase activity varied
from 0.236 and 0.24 PEU for mandarin and grapefruit,
respectively, which is approximatly twice the value of
husk tomato fruits. The low value of pectinase activity is
due to the high acidity of husk tomato fruits. This result
was close to that of orange palp (0.153 PEU) (Bauman,
1981 and Hours ef of., 1988), which also followed the
same trend for acid foods.

2- Organoleptic characteristics of busk tomato products:

2.1- Husk tomato sheets

Fig. (3A) shows the appearance of husk tomato
sheets compared with the sheet of apricot juice. The
dried sheets prepared from husk tomato fruits only
(100% husk tomato juice) had light brown colour,
sweet with some acidic nature taste, soft, smooth and
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sticky texture difficult to handle. For this rcasons it

was purposed to add apricot juice in ratio of 1'1 o the

husk tomato juice. Addition of apricot juice (50%)

enhanced the quality of husk tomato sheets either in

the dried state or after reconstitution Table (2), e.g the
colour (became lighter and more acceptable, the

colour fractions were changed (Table 1).

Organoleptic propertics of juice made from
reconstitted sheets {mixture of husk tomato and
apricot juice l:1) was near to those of 100% apricot
juice, whereas there was a significant decrease in all
organoleptic characteristics for recomstituted sheets
made of 100% husk tomato juice.

2.2- Husk tomato candied (sweet fruits)

As shown in Fig (3B), the colour of the candied had
light brown colour, with a sweet taste-acidic nature,
good pleasant odour with no interfering of any other
strange odour, firm, unsticky texture and in a good
golden appearance. Moreover, the colour of the final
product was slightly more darker than the fresh firuits of
husk tomato, due to the processing of the fruits.
However, the candied had sweet taste, not fibrous, but
the presence of the fine seeds imside the fruits made it
chewy and firm without any strange tasie. The presence
of acidic taste in the fresh husk tomato was still present
in this product and it was very like to the raisin taste.
From this point of view, it may be used like raisin in cake
or other baked products. Planmhauser (1988) correlated
the reduction of some components like esters and organic
acids with increase in the formation of terpenic esters and
linaloot with a shift in the flavour impression from fresh
green to the processed one. The same author and Yang ef
al. (1996) reported that differences in the chemical
composition between the volatile of freshly prepared
mamreaudover—npefrmtmdpmcmedoneare
responsible for this shift.

3- Drying curves and drying parameter of husk
tomato sheets,
'I'lwaunoftlusexpemmtnwaslosmdyme

behaviours, to manitor moisture content of husk tomato
juice during drying of prepared sheets and to record the
overall time needed to lower the moisture content of
juice down to a “safc level’ behind which the sheets can
be kept/stored without spailage. At this ‘safe level’ of
moisture content, the food maferial will be immune
against chemical and microbiological spoilage factors,

At this ‘safe level’ the sheets will be in balance
with the environment. Even after drying they will
neither absorb nor desorbs water from or to the
surrounding atmosphere, this is what is known as the
equilibrium moisture content of the specific dried
commodity. From the literature (Jason, 1958) it is
known as dried food products. The meisture contcnt
lies at the level of 18-22% in husk tomato sheets we
can’'t reach a level lower than this moisture content
because of its high sugar content.

3.1- Moisture and the drying rate as a function

of time

The normat drying curve Fig, (4A) represemts the
relationship beiween moisture content (g water/g dry



Table (2) : Sensory evaluation and acceptability of husk tomato candied and sheets

Colour* Teste™ Texture* Odonr* General* Over-gll*
~ Husk tomato products ont of 10 out of 10 out of 10 out of 10 Appearance | Acceptability
' s ot of 10
rh(l) Sheets _
+ Before reconstitution _ .
- Apricot juice 100% (control) 9.010.06° 9.010.05* 9.010.05* 9.010.06° 9.040.05* 9.010.04°
- Husk tomato juice + 8.010.04° 8.040.04° 8.0+0.05" 9.040.05" - 8.010.05* 7.0£0.05°
apricot juice (1:1) _ :
- Husk tomato juice 100% 7.0+0.05° 7.040.03" 5.0+0.03° 8.0£0.05 6.010.05° 5.040.03°
» After reconstitution : ‘
- apricot juice 100% (control) 9.0+0.05* 8.010.06° 8.010.05 9.0+0.05° 8.040.04° 7.010.05*
- Husk tomato juice + 8.040.02° 7.010.04 7.0+0.04° 9.0+0.05* 7.040.03" 7.040.03*
apricot juice (1:1) _ '
- Husk tomato juice 100% 5.040.04" 5.040.04° 6.010.03° 6.010.03° 501002 5.010.03°
[(2) Sweet fruits (candied) 8.010.03 9.0+0.04 9.040.05 8.0£0.04 8.0+0.05 8.010.04

* Results are mean values of 12 replicates 1S.D. - _
Values for each session in each column bearing the same superscripts are not significantly (p>0.05} differed from one to another.

'Y UBY °f ‘xory

._ 900T (2) 1S
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Fig (3) : General appearance of husk tomato products, (A,) sheets from 100% apricot juice (A;) sheets
from 1:1 (husk tomato juice : apricot juice), (A;) sheets from 100% husk tomato juice, (B,)
husk tomato jam, (B;) husk tomato jelly, (B;) husk tomato candied.
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Fig (4): Change of water (A), drying rate (B) in correlation with time (hr) and the drying rate in
correlation with M.C.% (C).
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husk tomato) and time. The shape of the obtained

curve agrees well with that is known as the normal
drying curve of food materials. Comparing the two
curves Fig. (4B) with each other for both treatments, it
can casily be seen that all followed the same trend.
From this curve it can be deduced that the process, of
drying may be divided into a “constant rate period”,
“surface evaporation period” and “falling rate periods”™
diffutional evaporation period’. At the beginning of
the drying process there was one period where the raie
of drying (moisture loss or water mass transfer) was
moreorlessoonstantanddependsmrelauve
humidity more than temperature.

The end of the constant rate period occurs when
the internal rate supply (water, mass transfer within
the food material) becomes inadequate to saturate the
surface. The constant rate period comes after the
falling rate period. According to Fennema (1985) it is
assumed that during this period the water mass
transter from a level inside the food materials in which
saturation conditions still perversely occurs by
transport in the gaseous phase to the surface and from
the surface 1o the atmosphere, the rate is assumed 1o
fall during this period due to the increase of internal
resistance. The end of the falling rate period is reached
when the center of the food material has no longer
enough moisture o maintain saturation. In this period
the partial pressure of water throughout the food
matcnalwaseverywherebe!owﬂlesammuonlcvel
according to Fennema (1985).

3.2- lhenmngrmuafuncuonofmmstm
content
lnspocuonofthegeomelryofthedrymgmteﬁg.
(4C) revealed that at high moisture content (beginning
of the drying process) there is also a period (where the
husk tomato juice has over 10% moisture content),
which can be regarded as a constam rate of drying,

CONCLUSION

The results in this study indicated that husk tomato
products were highly acceptable by the panclists and can
be represented as a promising fruit crop. Moreover, it
couid become a commercial fruit of particular interest to
restaurants, bakeries and supermarkets. Increasing the
arca of cultivation in Egypl of this crop must be
oonsidered, in the Delta lands as welt as in the new
reclaimed lands. Husk tomato fiuits could be
successfully used to prepare different products such as
Jelly, jam, sheets (after mixing with 0% apricot) as weil
as candied.
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