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ABSTRACT KEYWORDS
This paper reviewsthe wine produced from different tropical fruit sources Tropica fruit;
that isgradually gaining amarket potential. Thetropical climateissuitable Wine;
for some of theworld’s most exotic and delicious tropical fruits. The tropics Antioxidant.

are generally defined as the regions of the globe between the Tropic of
Cancer and Tropic of Capricornwhere environmental conditionsare unique,
creating a habitat for incredible diverse crops and plants. Edible tropical
fruits such as jackfruit, cashew apple, mangoes, papaya, pineapple, litchi,
guava, bael, banana, pomegranate, tendu, jamun and palm etc. with high
export potential havetheir origin inthetropicsand requirerather atropical
or subtropical climate; and do not tolerate frost. Most of the tropical fruits
are important sources of antioxidants, vitamins and minerals and form a
very healthy part of a diet. An effective utilisation of inferior grade and
over-ripe fruits and processing them into fermented beverages has been
revealed as a new and promising alternative to generate extra revenues
whilst conducting a sustainable exploitation of wastes. Concerning this,
the manufacture of wine from fruits other than grapes has been boosted in

recent years.

INTRODUCTION

Tropica countriespossessawidediversity of fruits
with many possibilitiesof commercid exploitation; some
of them areconsidered rareand exotic. Wineisone of
themost recogni zable high value-added productsfrom
fruits. Wine manufacturing has a waysbeen challeng-
ing, inthesense of obtaining amarketabl e product, but
theprocessesinvolvedinitsproduction arereatively
straightforward™2. Acceptability of winescan bemade
frompracticdly dl fruits. Thereare somesoft fruitsfrom
both temperateand tropica regionswhose pigment sta-
bility and flavour profiles match those of winefrom
grapes, but suffer from thelack of intensiveresearch
and development intheway to commercia production.
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Asandternativeto full-strength wine, wineswithare-
duced a cohol content offer anumber of potential so-
cid and health benefitsfor consumersand have been
commercialy availablefor over two decades. It’s al-
ready evident with numerous studiesthat have been
carried out inthe health and winefid d that supplement-
ingtheregular diet withwineincreasesthetotd antioxi-
dant capacity in plasma, reduces oxidative damageand
platel et aggregation. Studiesfrom different partsof the
world with diverse popul ation groups, suggested that
moderate consumption (1-2 glasses per day) of wine
drinksreduce cardiovascular risk!®®l. Thisreview will
s winemakersinevauating therd ativemeritsand
limitations of the current tropical fruit winesavailable
and open up scope of research for new onesfor effec-
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tively producingquality tropicd fruit winesand having
acceptance of thesewines.

CLASSIFICATION OFSOME TROPICAL
FRUITS

Tropical Fruitscan beclassified in variousways.
Classificationismainly based on acidity, bearing, Size,
and seed type. Theclassification based on acidity com-
prisesfour setsof fruits: dkaine, subacidic, acid, and
melong®. Alkalinefruits have acharacterizing sweet
tasteand high sugar content whileacid fruitshave sour
taste and high concentration of citric, malicand oxaic
acids. Sub acidic fruitshave ataste somewnhat between
sweet and sour. Me onshaveadistinct feature of sweet
taste with high moisture content. Fruit-bearing plants
arealso categorized in several ways. Among thetree
fruitsarethecitrusfruitswhilevinefruitsaregrgpesand
kiwi. Berriesareclassified asbush fruits. Herbaceous
fruitshave minima or no woody tissue. Tender, nut,
pome, and stonefruitsareanother way of classfication
(Figure1). Tender fruits comprises of pinegpple, pome-
granate and jackfruit etc. Nuts such as pequi and
pitombahaveahard outer shell surrounding aninner
edibletissuethat isconsumable. Pomefruitsbearsa
fleshy fruit surrounding a central core of seedsand
mainly congstsof gpple, acerola, peach, papaya, guava,
melon, sapotaand pinhaetc.. Stonefruit bearsasingle
pitinthecentre, they are commonly referred as stony
fruits.(avocado, cherry, jambo)!©.

TROPICAL FRUIT WINES

Fruit wines are prepared from a variety of fruit
sourceswhereastropical fruit winesaremainly pre-
pared from fruitsincluding berrieswhich are predomi-
nant inthetropical and sub-tropical regions. Some of
the notabletropical fruit winesthat has gained some
amount of popularity indigenoudy aremango”, banana

and pinegppl€®, litchi®. Tropical fruit winesaremainly
devel oped for adistinct economica purpose. Thema:
turity and harvest of large quantities of ripefruitsrap-
idly deteriorate and are usually wasted as aresult of
poor handling andinadequate storagefacilities. For this
concernit becomesessentia to devel op new method-
ologiessuch asproducing fruit winesfor processing of
theripetropicd fruitsto minimize post harvest and pro-
duction lossesto generate more profitsand promote
the sustainabl e use of biomass?. For the production
of fruit winesageneral methodology isusing pressed
juiceor pulp from fruits such aspineappl es, jackfruit,
pears, mango, litchi, guava, cashew apple, pomegran-
ates cherries, plums and peaches™!. Fruit winesand
liquorsareproducedindustrialy inmany countries, e.g.
applewine(cider) in France, the United Kingdom, and
the United States and pear wineknown as “poire”” in
France'¥, Other berry and fruit wines are produced
mainly for domestic usein some European Union coun-
triessuch as Germany, Sweden, and Finland. Wewiill
now focuson theresearch findings of afew fruit juices
or pulp that have been processed into wines.

JACKFRUIT

Jackfruit (Artocarpus heterophyllusLam., Family
—Moraceae) is an underutilized edible fruit in the trop-
icsand subtropics. The versatile tree has served the
needsof rura communitiesconsderably by providing
food, nutrition and many other traditional medicinesto
the peopleof the South-East Asia, Indonesia, Western
part of Javaand Indid*?. Thejackfruitisarich source
of phenolicsand flavonoidswhichinturn have good
antioxidant propertied>*found out that jackfruit pulp
contains cal cium 20 mg, phosphorus 30 mg, iron 500
mg, vitamin-A 5401.U., thiamin 30mgand caloricvaue
84 caoriesper 100g and prepared winefrom jackfruit
juicefor the devel opment of functional beverageswith

TROPICAL FRUITS
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Figurel: Classification of tropical fruits
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hed th beneficid propertiescomprising nutraceuticdsand
phytochemicas. Thepulp durry madefromgrindingthe
fruit having apH of 5.5 and sugar content of 11°Brix
was clarified usng pectinase and fermentati on process
wasinitiated by yeast inoculums. It wasincubated at
28+2°C in darkness for12 days. At the end of fermen-
tation, the broth was centrifuged and the wine was
stored at 8°C to aid the sedimentation of solid material
and after analysestotd flavonoids compoundsin jack-
fruit winewasfound to be 0.016 mg Rutin equivalent
mL-2.[5,
CASHEWAPPLE

Cashew (Anacardium occidentale L., Family —
Anacardiacese) isoneof themost important plantation
cropsinIndia, Brazil, Nigeriaand Vietnam®, Unlike
cashew nut kernel, which has an exclusivefinetaste
and acommercial attractiveness of its own, cashew
“apple,” despite its high nutritive values (high content of
vitamin C and minerals, i.e., Ca, P, Fe)l*¥ and eco-
nomic potentid, isvirtualy an unknown product inthe
consumer market. The edible cashew appleisamost
neglectedincommercid terms, ascompared to thenut.
Cashew applejuice, for being richinsugar with high
minera contents, isavery good raw material for aco-
holic fermentation. Theinvestigation of thea coholic
fermentation of cashew appleisaold concept*"18l,
Evident fromwork of ¥, someBrazilian researchin-
stitutes have been working together to develop anove
fermented beveragesmilar to wine. Anenology proce-
durewas established to obtain atype of dry whitewine,
caled basewineformulated to produce sweet and spar-
kling wines, brandiesand coolers. Cashew applewine
obtainedislight yellow (in appearance) beveragewith
andcohol content of 7.0%. It wasdightly acidic (1.21-
gtartaricacid/100 mL), which, together with compara-
tively hightannin content (1.9+0.22 mg/100 mL), im-
parted the characteristic cashew appleflavor and as-
tringency. Lactic acid concentrationin thiswinewas
very low (2.5 mg/100 mL )12,

GUAVA
Guava(Psidiumgugava, Family-Myrtacese) isan

important tropicd fruit, mostly consumed fresh. World
production of guavawas estimated at about 500,000

metric tong?. Of the South American countries, Bra-
zil, Colombia, Mexico, and Venezud aproduce s gnifi-
cant quantities of guava. Accordingtol??, it isone of
themost important commercid fruit cropsof Indiaavall-
abletwiceayear and constitutes 6.2% of thetotal fruit
production but with pertai ning storage, transport prob-
lemsand inadequate processing of thelarge quantities
inpeak fruiting season, it perishesat thesite of the or-
chard particularly inrainy season. Therefore, their utili-
zationinsomeform becomes absolutely essential . An
dternativeto theabove-mentioned problemisto utilize
excessguavafruitsfor the production of ethanol. The
guavafruitswhich areavailablein abundance at low
price havethe potential to beutilised for production of
highly acceptablefruit wine both for indigenous con-
sumption and for export!®!- For making winefrom pulp,
dilutionwithwater isessential and adilutionrateof 1:2
was found to work better thanl:3. The treatment of
pul p with pectinasesincreasesthefinal yield of wine
with about 18%?4, Fermentation of guavapulpinthe
presenceof pectinasesyid dswinewith high tannin con-
tent, dark colour and an astringent taste, whereaswine
prepared from guavajuice obtained by only treating
the pul p with pectinasesfor juice extraction gavewine
withlower tannin content, optimum col our, flavour and
an acceptable sensory quality. On Brix reaching 100°,
the pomaceisremoved and moresugar isadded (10%)
to thefermenting materialsand themixtureisalowed
toferment further?4. Better winewas obtained by fer-
mentation of guavajuice compared to the guavapulp.

MANGO

Mango (Mangifera indica L., Family-
Anacardiacese) isoneof themost popul ar tropicd fruits
cultivated and consumed worldwide. Theworld pro-
duction of mango isestimated to be over 23.4¥ 106
MT per annum. Indiaranksfirst’?® among theworld’s
mango producing countries, accounting for 54.2% of
thetota mango produced worldwide. Mangofruit com-
monly caled “King of fruits” ranking fifth/® intotd pro-
duction among major fruit cropsworldwide. Produc-
tion of winefrom mango isoneof theaternativeways
to useand convert surplus productioninto avaluable
product’®®), Mango contai ns protei naceous substances,
vitamins, mineralsand issuitablefor conversioninto
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wing?l, Prliminary screening of ten varietiesof mango
for winemaking wasreported?®. For making wine, the
fruitsmust first be pulped. Thetota suspended solids
areraised to 20°B by adding cane sugar; usually 100
ppm SO, isused, pectinase enzyme (0.5%) is added
to the pulp. The mango juiceis fermented using S.
cerevisiae at arate of 10% for 7-10 days at 22°C.
After racking and filtration, asweet wineisprepared.
Thea cohol content of mango winesranged from5to
13% and the wines normally contain low levels of
tannins. A cceptabl etablewinewasa so prepared from
overripemango fruit®. Itisreported that mango wine
containsash of 0.27g/100g, soluble solidsof 5° Brix,
specific gravity at 30°C of 0.9812, Total acidity of
0.38% (ascitric acid) and 12.7% (v/v) ethanol ™.

PALM

Palm (AcrocomiaMexicana, Family- Arecaceae)
isindigenousto thetropica regionswherepamsgrow,
such asAfrica, Asiaand SouthAmericad®. PaAmjuice
from pamtreeisaseasona and low priced drinking
juiceinmany of the countrieslikeIndia Insuch aress,
the beverage plays an important rolein the culture of
the people. Palm sap istransparent, with asugar con-
tent of 100-144 g/kg, a pH of 7.0-7.4 and traces of
ethanol Y- For the preparation of palm wine, thesapis
obtai ned from decapitated inflorescence. Thefreshly
harvested sap is sweet in taste and colourlessliquid
containing 10-12% sugar’®3. Further analysisreveded
that thejuice contains4.20+1.4% sucrose, 3.31+0.95%
glucose. Thesapisallowed to ferment spontaneoudy
for about 24 hours. To continuefermenting, sugar has
to beadded to the palm juice. During thefermentation
process, thelactic acid bacterialower theinitia pH of
the juicefrom 7.4 to 6.8 and after 48hour, thepH is
further reduced aslow as4.0. The ethanol levelsas
highas4%withapH 3.654. PAm sapwineisasource
of minerdsespecialy potassium*! The physi cochemi-
cal characteristicsof atypica pamwineasanalysed
byl wereasfollows: pH (4.0), dcohol (12.86%), and
the minera sandysed were: phosphorus (38), sodium
(28), calcium (142), magnesium (57), iron (2.5), man-
ganese (0.5), copper (0.9), zinc (0.2) and potassium
(2,540) dl in ppm. The protein content of thewinewas
about 0.61%.

Natural Products

BAEL

Bael fruit (Aegle marmelos, Family-Rutacese) is
atropica seasond fruit harvestedin India, Pakistan and
other Asian countries®). Thefruitsof wild treesare
smaller than the cultivated typesand are of lesscom-
mercial use™ but fruit pul p shown to haveimportant
bi oactive compounds such as carotenoids, phenaolics,
akaloids, pectins, tannins, coumarins, flavonoidsand
terpenoids® 39, Badl fruitsbrokeninto twohaves, pulp
scooped up and seedsaswel | asfibreswere manualy
removed from the pul p. The pul p wasmixed with wa-
ter 1:1 (w/v ratio) and juice was extracted. Thejuice
with 12° Brix sugar content of the must was amelio-
rated to 20° Brix by addition of cane sugar. The pH of
themust wasadjusted to 4.6 by addition of 1N tartaric
acid solution. Themust wasinocul ated with starter cul-
tureof S. cerevisiae (2%, v/v), and (NH,),S0O, a 0.1%
concentration was added as the nitrogen source .
Fermentation was carried out at ambient temperature
for 7 days. The wine obtained isreported to have a
alcohol content of 7.9% with pH 4.2. The wine has
total sugar (g/100 m) 2.03g, titratableacidity (g tartaric
acid/100 ml) 0.15, a-carotene (mg/100 ml) 33.00
+0.01, ascorbic acid (mg/100 ml) 80.00+0.01, lactic
acid (mg/100 ml) 0.64+0.064,

LITCHI

Litchi (Litchi chinensisSonn. Family- Sapindacese)
isatropical and subtropical fruit of high commercia
vaueand hasearned its popul arity worldwide mainly
duetoitsaromaand attractivered appearance. Itisa
tropica fruit originating from Chinahavingared bright
attractive pericarp surrounding awhite gelatinousaril.
Themaority of thelitchi crop isexported far fromits
production areas to European markets, which are
strongly influenced by aesthetic “eye-appeal*Y. Phys-
cochemica characteristicsof thejuicewereasfollows:
total sugar, 162 g/L; titratable acidity (expressed astar-
taricacid), 3.1g/L; and pH 4.2. With the production of
litchi wine, thefermentation temperaturewas controlled
between 1210 14 °C until the total sugar was reduced
below 3 g/L. Litchi winehad ethanol, 10.9% (v/v); ti-
tratable acidity, 6.0 g/L; volatile acidity, 0.4 g/L (ex-
pressed as acetic acid); reducing sugar, 2.1 g/L. Diato-
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maceousfiltration was conducted after alcoholic fer-
mentation, and subsequently, thefinished litchi winewas
stored in green bottleg“.

PINEAPPLE

Pineapple (Ananas comosus L., Family-
Bromeliacese) isanimportant tropical fruit that iscon-
sumed in many parts of the world as fresh and pro-
cessed product. In recent yearsit has become one of
themost demanded exoticfruits. It hasahigh nutritive
valueand arich source of vitaminsA, B and C aong
with several minerd ssuch ascacium, phosphorusand
iron“?, Pineapplejuice hassugar of up to 22-25°Brix
and can producewineof about 12-13% alcohol, which
can be preserved by pasteurisation®!. Fresh and ripe
pineapples pedled, cut in piecesand passed through a
colloid mill. Themilled fruit was added at 10% (w/w)
towort containing brown sugar (190 g/l), dibasic am-
monium phosphate (1 g/l), and anhydrouscitricacid (2
o/l). After 5 days, the wine was decanted and it was
stored at 25 C for 1 month. Thewinewasreported to
contain 10.8 dcohal (%o Vv/v). residud extract (g/l) 12.9,
total acidity (¢/l asanhydrouscitricacid) 4.12, volatile
acidity (g/l asaceticacid) 0.8244. Winefrom pineapple
wasteismadein Hawaii and Philippinesto makedis-
tilled vinegar.

JAMUN

Jamun (Syzgium cumini L, Family- Myrtaceee) is
an evergreentropical treenativeto Indiaand Indone-
sia. Itisaso grown in other areas of Southeast Asia
including Madaysia, Myanmar, Pakistan and Afghani-
stan“l. Theberry isoblong, ovoid and shinning crim-
son black when fully ripewith rich anthocyanin pig-
ment. Fruitsof thedistinct variety arelargeand deli-
cioudy sweet but dightly sourl“d. Thefruit can beused
inmaking dry wineof an acceptable quality“”. Jamun
fruit withitsrefreshing pink to greyish flesh, balanced
sugar, acid and tannin contents can suitablebeused in
making dry wines of an acceptable quality™”. To pre-
parejamun wine, themashesusudlly dilutedinal:l
ratio, and ameliorated to 23°B with cane sugar,
diammonium hydrogen phosphateis added at 0.2%,
sul phur dioxide (normally up to 150 ppm,) and 0.25%

pectinol enzyme. Thefermentationiscarried out with
2% S. cerevisiaefollowed by racking, filtration and
bottling. Thetypical characteristicsof Jamunwineis
normally asfollows: total suspended solids2.8+0.00,
reducing sugar (g 100 mi-1) 0.49+ 0.04, titratable acid-
ity (gtartaricacid 100ml-1)1.11+ 0.07, anthocyanin
(mg 100ml) 60.00+4.50, tannin (mg 100 m1?) 1.40
+0.75, lactic acid (mg 100 m1%) 0.80+ 0.02[41,

TENDU

Tendu (Diospyros melanoxylon L., Family-
Ebenacese.) isanevergreentropicd tree. A nativewild
fruit found inthe peninsular plainsand lower hillsespe-
cidly inthedry deciduousforestsof central, northern
andwestern Indiad®. Thesefruitswithrich sugars, pro-
teins, fibreand rich phytochemica ssuch asa-carotene,
terpenoids, flavonoids, saponin and tanninsadd advan-
tagetoitsnutritivevaueg“?. Tenduwineobtained had a
dight yellowish gppearanceand thefollowing chemica
characteristicsareasfollows: total suspended solids
2.0+0.00, total sugar (g/100ml) 3.78+0.13, titrable
acidity (g/tartaricacid/100ml) 1.32+0.52, ascorbic acid
(Vit -C) (mg/g) 1.52+0.22, lactic acid (mg/100ml)
0.39+0.05,4-carotene (mg/100ml) 18.00, methanol (%)
3.50%9,

POMEGRANATE

Pomegranate (Punica granatum L., Family-
Lythracese) isapopular tropical fruit, withamyriad of
health-promoting features®Y. It isuseful for manufac-
turingwinesrichin bioactive compounds®*2. Itisadso
important to highlight that healthy effects have been
described for pomegranate wines, probably linked to
its phenolic composition®3. Pomegranate winewas
produced in accordancetod®!. Fermentation was started
after adding yeast and temperature waskept at 22 °C
throughout the fermentation process (9 days) witha
latex gloveserved aspressure CO, releasevave. Once
fermentation finished, the wineswere clarified and
racked for oneday at 4 °C. Wines were left to stabilise
for 10 daysin darknessat 20°C>, Pomegranatewine
has been reported to havethefollowing characteristics.
titrable acidity (g citricacid/L) 4.56 + 0.11, volatile
acidity (g/L) 0.26+0.01.
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BANANA

Banana(Musa paradisiac, Family- Musaceee) cul-
tivationisexclusively tropical®. Banana, aseasonal
and highly perishablefruit, isavallableal theyear round.
Thelarge quantity of bananas and plantains (about 102
millionMT in 2003) providesthepotentid for industria
use®, Consideringthenutritional aspect, andinterms
of economical valueitisthe number five agricultural
crop in world trade. Banana fruits can aso be con-
verted intowing®” % carried out preliminary studiesto
optimizebananajuiceextraction by usng different lev-
el sof pectinase enzymesand different incubation peri-
odsat 28°C. Based on these studies a 0.2% pectinase
addition and a4hr incubation timewere selected for
obtaining thejuicefrom the pul p. Thejuicewas sepa-
rated by centrifugation and the clear juicewasused for
preparation of wine®. Thejuicerecovery from over-
ripe bananaswas higher (67.6%) than that from norma
fruits (60.2%)5727, The bananawine chemical com-
position reported by®® wasasfollows: Tota suspended
solids of 10.2+0.2, acidity of 0.88+0.06%, 3.18
+0.16% reducing sugars, 0.044+0.002% tannins and
acohoal of 6.06+0.06% (v/v). Whereas?” reported the
chemical propertiesof abananawineasfollows: etha-
nol 13.98% (v/v), tota acidity of 0.33% (ascitricacid),
specific gravity at 300C of 0.9810, soluble solidsas
5.2 °Brix, an extract of 0.43g/100g and pH of 3.85.

PAPAYA

Papaya (Carica papaya, Family - Caricaceae) is
tropica fruit widdy grown throughout tropica and sub-
tropical regionssuch asAustralia, Hawaii and South
East Asd™. Papayasarehighinprotein, fat, fibreand
carbohydratesin comparisonto other temperatefruits
such as peached®?. It is arich source of vitamin A,
potassium and carotenoids®!. Papayahas also been
used for the production of papayawine and alcohol
content of the same has been reported to be 11.3%¢2,

ANTIOXIDANTACTIVITY OFTROPICAL
FRUIT WINES

The chemica composition of wineisessentia in
order to establish apotential relationship and under-

Natural Products

standing itsrolewith different beneficia biologicd ac-
tivitiesenhancing human hedlth benefits. Fruitscontain-
ingawiderangeof flavonoidsand other phenolic com-
pounds possess antioxidant activity. Phenolic com-
poundsin red grapewine have been showntoinhibitin
vitro oxidation of human low-density lipoprotein
(LDL)!*67, The phenolsand flavonoids compounds
present inwinesareknown for their positive effectson
inflammation®®, cardiovascular diseased®, besides
having antibacterial and antioxidant activities™. The
effort isto highlight some of the reported antioxidant
activitiesof other fruit wines. Someof thereported val-
uesof DPPH activity and phenolic composition of vari-
oustropica fruit winesarediscussed here.

The Jack fruit wineshowed highradica scavenging
capacity of 69%0" compared to that of wines prepared
from lime (20.1£1.09%), tamarind (15.7+0.63%),
garcinia(15.4+0.21%), rambutan (15.1 +0.26%), star
gooseberry (14.8+ 0.46%) fruits!?, cashew apple 7.72
%(2%, mango 42 %", bael wine 48%34, pineapple 36
%44 and tendu 52 %07 (Figure 2). Among thereported
valuesLitchi hasthe highest DPPH activity of 86.7%
(42, Litchi winewiththehighest DPPH activity isdueto
high amount of phenalic content™. On the other hand,
acomparative study wastaken for thegrapewineand
cashew applewinefor parameters such astotal sus-
pended solids, reducing sugar and phenol concentra
tionand found out to besomewhat Smilar inboth casg®.
Asexpected, the grape wine hasthe highest antioxi-
dant activity than al other fruit wineswith thereported
vaueof DPPH Activity 93-95%™ (Figure 2).

Several studieshaverevealed that the mgjority of
the antioxidant activity of thefruit may befrom com-
pounds such asflavonoids, isoflavones, flavones, an-
thocyanins, catechins and other phenolics™0,
Polyphenol s act asfreeradical -scavengers quenching
hydroxyl radicals (OH) or superoxideanionradicals
(O-2)®Y, Further, thelower pH of thewineishighly
favourablefor the stability of the polyphenolsasthey
areknownto autooxidisewithincreasein pH®2. It was
reported that jack fruit wine containstota phenolicsas
0.053 mg GAE mL 11, theresult indicated that jack
fruit winehaslower levelsof phenolsand flavonoidsas
compared to red wine which contains high phenolic
content averaging 2567 mg GAE L7, Moderately
aooholicbad winehasaphenalic content varying dightly
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TABLEL: Comparativestudy of commonly occurringtropical fruit wines.

Fruit Category Composition Alcohal Content DPPH pH Total Phenadlic Refer ences
Wine (% viv) (%) Content

Moisture: 77%,

Carbohydrate: 18.9%,

Protein: 1.9 %, 0.053+ 0.00

Fat: 0.1%. 4.33+0.12 69.44+0.34 4.37+0.03 mg GAE mL?1 [13]
Fiber :1.1 g%,

Mineral matter :0.8%

Moaisture :85.00%,

Reducing sugar: 11.80%

Crude fiber : 0.64%, 5.0+£0.25 7.72 2.92+40.06 0.12+0.03 mg/L
Ascorbic acid : 0.195%

Ash :0.33%

M oisture:74-87%,

Total sugars: 4.2-11.1%

Protein: 0.8-1.5%,

Fat  0.4.07% +0.30 - 3.240.10 - [24]
Crude fiber: 2.0-7.2%,

Ash: 0.5-1.0%

Moaisture 80.78%,

Sugar : 9.07%

Starch : 1.07%

Protein :0.44% 12.7+ 0.50 42.00 2.64 537.4-202.7 mg/L [
Fat : 0.07%,

Ash :0.36%

Acidity: 0.30%

Palm Tropical Total Sugar 10-14.4% 4.0 - 3.6 - [31]

Moisture: 61.5%,

Total sugars: 12 % 0.93+0.03
B-Carotene: 0.95% 7.87+0.31 48.00+2.20 4.10+0.02 &/100m!
Ascorbic acid: 1.28 %
Moisture : 80.35%
Sugar: 16.24%
Non-climacteric Protein: 0.76%
subtropical fruit Fat :0.10%

Ash: 0.42%,

Acidity :0.25%

Total sugar : 19%
Soluble solids :14.0 10.8 35.6 £ 0.45 3.52
Total acidity: 6.0%

Maisture: 83.20%

Reducing sugar: 14.00%

Fat: 0.30%

Jamun Tropical Crude fibre :0.90% 6.00+ 0.25 - 3.3+0.06
Ascorbic acid :0.25%

Anthocyanin:0.14%

Ash: 0.33%

Moisture : 68.8%

Total sugar : 28.6%

Ascorbic acid : 2.8% 6.8 52.00 3.12
[-carotene : 22.0%

Ash: 0.25%

Jack

Fruit Tropical

Cashew Tropical
Apple and seasonal

[20]

Guava Tropical

Tropical and

Mango seasonal

Bael Tropical [34]

[42]

Litchi 10.9 86.7+0.17 3.92+0.12  0.22 g/200ml

Tropical and

! 108.0mg/l
Pineapple subtropical

galicacd [44]

0.22 +0.03 [45]
/100l

Tropical
wild fruit

0.95 [50]

Tendu g/100ml

between themust and thewinesamples(1.02g/100ml  higher thanthecommercid grapewinesand other tropi-
inmust; 0.93¢/200 ml inwine)®4, Tota phenol content  cd fruitwines(TABLE 1).
of thebagl wine (0.93 g/100 ml) was higher thanthat of

cashew wine (0.12 g/100 ml)2% |itchi wine (0.22 ¢/ CONCLUSION
100ml)i3 and jamun wine (0.22 g/100 ml)“sl, Tendu
wine, with the phenalic content of 0.95¢/100ml ismuch A comprehensive and selective overview ispre-
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DPPH Activity(%)

Fruit Wines
Figure2: Antioxidant activity of tropical fruitswine

sented on recent studies of tropica fruit wine charac-
teristicsincluding acohol content, antioxidant potentid,
phenolic composition and other parametersfor awide
assortment of exoticfruitswith sgnificant global avail-
ability potential. Most studieshave been doneonwine
meaking potentid of thetropicd fruitsanditsradical scav-
enging activities. Tropicd fruit winesasobserved have
fair amount of antioxidant potentia and charming flavour.
Thevariationin antioxidant potential ismainly dueto
variousnatural factorssuch ascultivation, vinification
processes and maturation timeinwood and in bottle
ageing. Tropicd fruit winesif consumedinlow levels
each day can certainly improve health as per thefind-
ings. Nonethel ess, new process and technology are
warranted to producetropical fruit wineswith novel
flavours. Whilewinemakingisapromisingway of over-
ripe and underutilized tropical fruit processing but to
produce and creste acceptability of tropical fruit wines
of high quality, many researchers are concerned about
appropriate parameters of fermentation and other fac-
torsof itssource. Thisreview attemptsto cover awide
topic of increasing interest. It coversselected tropica
fruit winesthat have attracted limited attention so far
duetosmadller globd market. Infutureit can bechanged
with changing consumersperception for high-quality
nutritiona content winewith diverseflavours, tasteand
appearance besides dominant commercial red wine
which leadsto anew horizon for further scope of study
intropica fruit winesleading to exploration of its po-
tentid saiding human hedth.
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