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davaral ohanlcal «athod» art in vogue to »tkmlaU riponing and eurface 

colour da/elr>paant in aangoan.   Ethylene and acatylane ara coanonly used ibr 

thi» purpos«.     Aootylan« produoad f*oa cale lu« carbM* alto dagraan» th« 

iaaatur« fruit» •ff«otiwly bat tba adi bla quality raaaln» poor (8,9).   EtVl«so 

gas or ooapouod» that rolaaia «thylane ittÄtJÜI on tha othar hand, ara likely 

to lfiowaaa tha »uacaptibillty of fruit» to aioroblal iaf«otlon, aoro »o 

In fruit» of levor «mturity, «ad thoroforo, artif ioial riponine should bo 

followed with oantlon (15, ie).   Haat traataaot u»lng hot vutor «acalórate« 

ripaalng and i» »afar to u»« (14, 16). 

Phylologloal «ad Bloobaalcal changa« dnrlag Mrr<ng 

Tha rlpaniag procaaa of tha fruit «aaantially indirà* change» in 

tortura loading to «cfWaiag, daralopaafit of colour and odoriforou» eoMtituont» 

for oooBuaar appoal mú r»l»«aa of oarbca dióxido, aoUtur» and boat. 

Chang«» la toxturo laading to aoftoalag 1» olo»«lgr r»lat«d with bro&kdoyn 

of protc-paotia lato »olubl» p«otin« «ad oonTaraion of «taroh to »agar.   Th» 

othor ri»ibl« changa la th« dltappoarano« of ohlorophyll «ad dewlopaant of 

oarotaaold» laading to ay« appaal.   Dotvlopaont of odoriferous constituant» 

and Telatila —« nation» ara other aarkad changa« that attract tha oonsuaar. 

Oarotan« praaant in th« fruit aaac» to aodify tha aroaa (21).    Idantifioaticn 

and oharact«rl»atlon of odovoua ingradlaat« in aango is in progzea» (22). 

Uboratlon of oarboa dioxtda, aolaturo and haat foraa an ladax of tha not 

aotabolle aotlrity of th« fruit culminating In raaplratory oliaaoterio (13). 

Thaaa physiological and bioohaaioal ob&ngaa that tate placo during ripaalng 

of tha fruit after harraat hav« b««n »tudiod to a Halted octant in this 

tropical fruit (23-25). 



QhpmjjftftJ Coftpo».Uxon 

The Rain oonatituontfc of tae fruit ere unter, oarbohydratee, tr.-ado, 

protrili*, fat», nlaerula, pigmente,  taanino,  vitaalcfl atd ethereal ocbatencoa 

oolleetively foaiing flavour.    The fruit 1« a ¡Aon »ourc« of caroteaclde, 

apecially ^B-carotene whioh ie precursor of vitanin A.    Theae cenötMusu^ 

vary fron variety to variety «nd the, unripe or rip« condition of the iwlt, 

Obenleal co*po»ltioD of peel, puxp, or stone also differ» oonalcltraoly. 

However, ibr fresh trad« and processing, pulp portion le iaportant.   Paul 

end atone which are byproduct» oan be utilleed ao oa&tle feed» or fnr ;.-<iiirtx' 

purpose» (T, 9-U) (Table 11). 

Storaee 

Mango«» taxe about one ûc two veefce to attftin edible ripe condition 

at anblent storage of 80*C • 5j  eo-essi Ffl.     However, tbe »toree« lifo deponde 

on the stsge of maturity at barro et, variety und storags teejperatnr«,   ¿Traita 

of lover naturi^ with a epeeif io gravity xés#   .hex 1.0 ripe« in 3 *3o«u *tf 

tbo»e with * epeelflo gravity »ore than 1#0« take about a week to «ttata odib: 

ripe atafe.    Refrigerated storage conditions have been recotvbeuded froa tito 

to tine for several table «rie Lie» of aongooe (26-29).   Resent Investition' 

on an intensive scale iodic «ta that fruit» atorad at a temperature help* 25°C 

do not ripen satisfactorily even though oritlcal temperature for developajot 

of »hilling Injury Is below 10°0 (14),   fleverel faetoro responsible for low 

temperature injury 1» tropioal fruit» have been critically examined (30). 

Oontrolled ataosphere (CU.) storage 1» reoowaended tor Kaltfr mangowo growa 

in Florida end Alfitefitt *od Pj&a grown in India (31,29).   However, intense 

investigation 1» essentiel before CA, atorage i» reooa*ended on a ocrjaeroial 

ecale. 
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Poat-hnrveat ¿¿torago Plwmi 

Poat-hnrvnet daoay in aangoet variée fro« 30-85$ during trnneit, 

atorage and aarkating, and is aainly caused by fungi (9,  14).    Stem-end Rot, 

Antbraonoaa, Tip Hot, starai Rot and Sooty Mould ava thn pradoalnant typaa 

of fungal »pollaga {7,9,U).   Baotarlal rota ava ©ccaaionally aaaa la eone 

part« of the oountry.   Phyaiologioal dlaaaaaa auob «a 'Soft Noaa', •Spongy fiaeuc 

and intanai breakdown haw bean reoordad in aoae tabla Tarla tia» eooh an 

¿&fttM «ad ÁifilttBifi»   However, the exact oauaae for than« ripening diaordara 

ara not yat olear ly known (32)(Table IS). 

Daaage dna to waavil and fruit fly ia auf fie lently larga during t rana it 

and atorage.   Unfavourable vaathar cooditiona and bail atora in ajonaoon. prior 

to harveet, aleo add oonaldarably to the lo »a during t rana it, a to rage and 

aarkatiag of fruita. 

Packagi tut 

'rapping of individua] fruita ia tiaaua papar treatad with B1PIKMXL 

if uaaful in red» in g deoey and d amaga durine trena it aid atoimga of aangoea. 

Tiaaua papar or oraft papar lining between layara hare ala« been euggeated 

whan fruita ara paokad IA ventilated wooden besa« (9,11).    Paddy atrav or papar 

abating* ara need aa cuabioning aaterial*.   For intanai trada* baaketa aade of 

beaboo with paddy atrav afl ouahioning aatarial ia prafarrad la view af the 

low ooat af packaging (SB),     mita wrapped ia tlaatw papar ar polyatbylaaa and 

paokad la vantila tad oard-baard eartoaa ara aoggaatad for export purpaaaa (13, M ) 

Mangoee ara uaually tranaportad by road or rail for latan»»! trada. 

fead traaaport la prafarrad ovar rail in via« of the raduotloa in tine for abipae 

J. 
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ovar Jflùgui- diswioet 4M. *>rrsQiw\. ILUvil'ALtr, of tha product..    Air aooled 

ventilated wagon» hew aleo bMb .,wÄeeteu far tong .stance rail ehipaent 

of nangoee (33;.      öulK «f th8 raw aeteriai in the frei* for« la axportad to 

Middle J*at eountnei in oargoas at «ablaut teaperatuxe and a «all quantity 

ia airlifted to U.K. awl iiuopw oontriea (1).     Tha probi.«, and proapeota 

related to air-freighting of tropical fruit« ara rerlewed (35).    ßefrigerated 

traneport *nd ouol temperature eu>rege ia not reooaaended at praaant for cartain 

reriatiea cultivated 1» India in vie* of tha ¡p„ teapereture breakdown of eangoea 

(36).     However, trial ohi.paent of aar.goaa grown in Caribbean oountriea to BriUia 

and Canada by air and rufrJwiated oargoea haa ahoim proalao (34).   Problaaa in 

long ranga traneport or iropical fruita ir, tha freeh fon and tha futura aaopa 

fo¿ largo eeale expanaion of 'J» v»rld trad a for theae exotic fruita have baan 

diaouaaad (SV). 

Hanf© crop ia usual!;; eold to tha pre-her*eet x>n trac tor« by tha gravara 

and 90% of tb* pro-lue U brought to tha aiu-ket by tha contractera.    Tha fruita 

ara aold fro* fa oon trac tor» to   h* cowjaalon aganta and trhaXaaala aerobanta, 

who in tu», diatributa tha produaa to tha oonauaera through ehop-keeper«. 

Howeter, in «a. placee, FrvH Orowere relatione play an important rola fer 

•erketiag aaagooe.    In aoa« .tatta of India, ragulatad aarkata alao hand la tha 

praduea for father attribution.      Onan auction, «ndar-coier end negotiation 

ara tha ooawon pmetlcea aaan ir tha aarkata for tha aaia of oaagoee (2,t). 



i -.    Mtoct.adhi'   ..'KCPUCTS 

Ploklee,  ohuttaay» *M pmr* • ,J    ..: tinitie-- " predicts tmde ft-^ 

•angoes lo India sine« aoclrnt tir.o3.    Cunning of rip« «ungo«a In tho fon "T 

aline», pulp, started in the lut« thirties.    Recently, a nuiber of now prcductn 

Ilk» nectar, oeraal-flaitec aid ù*uifc tware,  hiv» been Ini.rodiK.ed.    Froscn fvuit 

la gaining importf.Lco in some of fcha dy?»loped covri Irion, 

Produqte fro« ft>.y Hr.nfloor 

Pahardrstad alio«» end ponleyi    RAW mnugo »licas of caedling veri^U e 

dried in tuo ara celila M&fthur' -'id aro uood a» a tmbetikrto for tcaexir.1 

fÏTlllrtalB1 indlow« l) *-n culinary piuparotioc«».      In Australia, tre; h in cry 

ha« bee* developed fe*' jjv>ling of unripe Ranfrooc (38).    A product of hij-h 

quality i» obtained by bl? .us hing th* prap^xad olioo* of unrip« fruit, euiphito- 

tion and dehpdrat:!on or- bii-drpog (20).    Blenching, however, nafcee tha product 

to« eveet, and is tt» ab   -»o cf.* r<i?hite.úiün, the produot beeoae» brown with 

poor keeping quality ("0).     The írirí elites rxa iWRotimeg powdered although 

thla entails loe A of vitato ü (¿a,. 

freganatjlon o£ r»uj^el^»_for„p,:foias, fnd cimtaqr.    Haw and unrips» 

aaago alloe» or« piiaerrcd vS.th salt i'ar prooeeriag cud ucport.    The cotí: i 

ooaeiet» of addition of 15 -83JS rait to elio««, dralsfrg the liquid fors M 

therein, end raplaoing it with fresh salt.     *n isprored rsthod consisto of 

•aintaiaing alioaa in 1$ brine containing 200 ppa of SOg for primary ealting 

for 20 hour» and 5% powdered «alt vith 200 ppa 302 for storage (41).   édition 

of black auatard povder ut 0*5$ liwl or 0.1% ocdiua bensoate in 2Qfc Belt 

solution 1» also auggasted for storing nango allocs (42).     The fibrous rr.rioties 



are ideally suited fri tjrluo curing, eine« taule or grafted varieties tenti to 

beooae aoft and meshy during jtorRi'o, io ovurcoe» tnia, tho elicos are dried 

in the aun ttft^r «alt ouTlng. 

Pickles 

This is an iaportant indigo nous product prepared fro« the unrip«, 

green mangoeB.     PxcfcJ.en w? muie  i M  al¡nor,t  fvery Indien horn«, 

and also coaaeroially.    Mango piikle:j aro oJaaMlfleri as aalt piokle or oil 

piokle.      They «re bade fro« pa*led or uwpefiled fruit,  with or without stono a, 

and with different kind« ano proportion« of apices.   Common salt is tha main 

Ingredient.   Tho oil usgd 1» ©ithtur seßaae or nuatari.    Mango piokla prepared 

fro« peeled aango an«i mustard oil is callad K¿S30ifi)I.    Pickles mount for 

export inrariably oonvain salt,  eugi>.r, spio«« and vinegar.    Serrai recipes 

ufad In Indi* and Pakistan have boon reported (43, 4?). 

Microbial spoilage due to uoulds i* ooaaoa and oould be effectively 

oheokad by addition of aalt ma apice* (44).   Blrok »untarti powder at 1% level 

of tha slices was found to be wry affectiv* la cheeking mould grovth.    Salt 

concentration of QVUT 20St is reooflUonaeJ to prevent microbial spoilage in the 

product.  (45).     A preservati** «aulalon prepared fro« aoatio acid (5 g), brown 

austard powder (16 g), orange peel oil (0.2 g), turaerio powder (2.0 g), gua 

üoaoia (8.0 g) and water (100 g) is found to be efficacious at low salt and/or 

aoid lavel.      It dosa not significantly alter the colour,   taste or flavour of 

the product (46J. 

Pickles are generally pacjtedi in glass jar« or a ani ter y oana.   Salt 

pioklea may be packed in g}*M jars and poVethyli.ce containers.    Both laoquered 



and plain tin oans buvi* tatù fcuod to i* satisfactory for ploklaa in oil, 

*or bulk puoklng, 4 gallon tin* tmd woodan barrel« «?"» uaed.    Unlaea curing 

ie dona properly    and «ait ooiitem aujufltwd, tait j^kla» »ay be spoijed. 

Heavy spoilage through hulking and hurnting of cana is anoountered dua to 

yeast fermentation.    Thia oas ba preveated by initially Jwatlnr, the piokl«, 

oooling and packing thoi-oafter.    Heat a tarili eation, however, affaota the 

texture of pio kl« a (44). 

Hllaft ftaalVittT 

Thla ia essentiell? * product preparad fresi pealad, alisad or   g»efcc4, 

unrip« or Malripe aangoes by oooklng the» vith sugar,  aalt,  spicea and tinagar 

to a thick consistency,   äalslns, currant and oandlsd peel «re added to the 

reoipse,    rfell-krovn types of «ungo ohotneys are Sweet 31ioed, M*Jor Orey, 

Oolonel Skinner, Luelmow, bengal, rto.     A nuaber of reoipea have been 

•uggeated for both ovest and hot ohutney (48). 

Botti brined and fresh alióos are uaed for the preparation of this 

product.    Ohutney prepared from or ai* Lut xuiripe s^iei has good Tolour and 

full flavour.    Seme Indian varieties like lb tap uri and £§¿1* are ideally 

suited for thia purpose.   Mango ohutney usually contains 55-60* total soluble 

solids and 1.0 to 1.5* acidity as acetic acid (48). 

Preaaratlom    The froten ftod industry has developed extensively 

in reoent years in the advanced oountrioa and a great deal of interest ie ehono 

on freesing preservation of mango, although the prooees la not used on a 

comercial scale,    tfhole tangoes packed in polyethylene bags and fresen at   -90°C 
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ara good for tucking purpose* aftur thawing (49).      Paalad nango a Ilota ara, 

however, prefaraole for fraaainp in molatura and vapour proof oontainara 

(bO, 51). 

Fruita of four iaportaiit table varlatiaa (Alphonao. Palrl. £a¿Lr¿ and 

ütfJjSfJ ara aaaautially uaaci for fraaaing In tha for« of slloaa.    Sipa fruit« 

ara hand pa«lad, out Into alioea, tra*tad in brina and aaoorbia acid aolutlon 

to pravant discolouration and paokad In cans with augar ayrup (40-50J), and 

citric and aacorbic acid axe adda i.     The oannad slioas ara fro »an at -S(f 0. 

rfhan atorad at -17.8 C, froaan ailoaa raialn natural oolour,  flavour, taata 

and taxtura avaa e.fUr 12 tenth« (52). 

^ii-blast fraasing and oont&ot plata fraasing at -40°G to -45.6°0 

havs baan auggaatad for obtaining finiahad producta of battar quality (38). 

flroia* aango pura» fro« pulp of alphopap and ^alrl with addad sugar at 20* 

lavai maina In good condition evan aftar 12 aontha of »toraga at -lf.8°G. 

Addition of citric acid and ascorbic «old halpa in tha ratant ion of oolour 

and flavour. 

Unrip« saadling auingoaa paaled and gratad, with addition of aalt 

(SOil ratio by waigbt) could alto b» frosan and praaarvad at -if.8°C.   Thay 

oouli' ba usad auoctaafully for preparation of ohtrtnay of good quality (52). 

HaMlaaì 4lJfltt to ftntt'    Mangoaa ar« gant rally cannai at »lloa a,   oheake, 

quarters or shouldtra and  u> a  ¿iaitsd artant,  aa ouoaa or i loa a.    Of tha 

a ava ral oosasrolal variati« a growr in India,   'Alahonao'    it boat auitad 

for canning (5);.      Othar varlatlaa auch ae Duaahrl. ßa/»f|hjg,  Yfffpìirt 

•*** tilia   a*1** oaxinad profuma of «lid flavour and paia oolour.    3imoa 



canning variati«« ar« not fibrous» only firm «id rip« fruits h«v) to bs 

us«d to prevsnt •••hin*M of th« slioes.   Calolua treatment bafors owning 

provaci effeotive only for retaining th« fix« texture of Totanurl ilio««. 

** A IB tot? **>& £a*fiL varieties, oeloiua t roa taon t proved ineffective «ad 

also adver eely affooted the flavour during ito rag»  (54). 

Stop« involved In th« panning of tho fruit (âlphonao) 

•ueh aa pealing and alio lag, ara dona by hand ual&g different kinds of «alesa. 

(Flow Sheet 1, Platas, 11, 12).     Naahaniaad equipment for pesila* of rip« 

mangoes nava not baan fabrioatad to tha satisfaction «ad '-s a sarious bottleneok 

In this industry.     Qheaioal pooling by dipping la a hot lye (n«0i!) solution or 

Na200| at   80°e- baa baan suggested for oortaia varieties of aangoai (55), 

but has not boon coaaerolally adoptad.   Th« praparad allea s ara oovsred with 

hot syrup (S0-50°Brix), soalod and prooaaaad.    aiaoo  tao fruit has a pR of 

4.0 - 4*5, oltrlo «old la addod at 0.25 - 0.4OH level to tha covering ajrup. 

Tho eana ara prooaaaad at 100°0 for 15 alautos for a H o«a» (53).    Spin- 

pas taurisat ion is preferred In tho placa of stationary rotort pastaurlsation, 

Tha oannad prod not has a sha If-Ufa of otar 12 months at sablant tanparatura. 

Canned allooa of ft IlilaTMalfT *ûd Pair! varletioe showed alaost no lost of 

/3 -oarotene aftor storago for 8 aonths at 25-30°C.  (56). 

In so«a faotorias, slloos or« soooped with a curved knife fro« «apealad 

ohesks out froa tao fruit to givo a aaooth «urfao«.    Th« «toa« and paels aro 

passad through « pulpar to got tho pulp.     In thla pro oses, tha /isId of allooa 

Is roduood «lightly but pulp yl«ld la higher.    Overall yield of prepared fruit 

la 5-100 higher than by convention«] prooeas.    The advanteg* in tela «othod 1« 

«ass of hand ling of unpeeled fruit. 



MaßÄfijL'iifi1    ^itU tht* «ta*» Lontani of f«ta.ì/ to-< i vi b«v9r^« industry, 

thara it an  inoreasing d«wu*ri for aan,?o pulp chicli ie cannati counarcially in 

ik-10 packa.       tfv»u whil« canning «an^o pulp,  O. Î5 - 0.35* citrio acid Is 

added to lovar UM pH, hoated  u> 85°ü,  filiad bot loto cana, ••alad and 

procaaaad at 100°0 for iO «lautas (for ¿ 2* cana) and ooolad.    Addition of 

aicorbio aoid av 100 nt«, *  ih tha canning of mtoigo pulp haLpa In tha ratantion 

of colour,  flavour and oarotan* t sv ;. 

Mango pulp uaad In lb* preparation of Jazts and tquaahaa, nay ba 

praaanad in barrala by using SO, a« a pxvMrvatl-re.    For thia purpoaa, 

0.5 - 1.0* oitrio aoid ia feddad to th« pulp,  heat-id to boiling, ooolad,  30j¡ 

add ad at tha rat« of 1000-1 SCO ppn,  filial into wax*d woodan barrala and 

•torad fbr aubsaquact UJM», 

HWÊS tftTlTMU«    Mango Juiaa, nao tar and a qua* h ara tha thiwa 

Important bavaragas prepare on a oo»«rri*l aoala. 

A§ tha nango pulp it  *»r> viaoous,  Juica ia praparad by addine alaoat 

äqual quantity of water and adjusting tha  total soluble solida and aaidity 

to tasta (12-15* Tad and o.4 - 0.5* aoldity).      Mango nao tar,    another popular 

produit, contains 20» pulp wito sugai «ad acidity proparly adjuntad to gii» 

15°B and 0.» acidity as oitric aoid.       Thaae beverage* ara generally packed 

in oaas.     Thay ara haatad to about 85°C    in haat exchanger,   filiad hot iato 

oaos, sealed, prooeeeed and coolad.    M*ago uactar paokad inI-100 tin container 

shows higher tin pio*-up on atoraga a* coapnred to corresponding pulp. Addition 

of 0.2* oarboxynathyi cellule (GKCJ or 0.5* of gelatin ratarda tin plok-up 

to Bona «rtani  \W).    lu r*.<tant ;-«*ra,  bot Liad beverage (nango baa ad bara rag« 

contalna 10-45* pulp)  h„* Unoa« popular hi Mg cities. 
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Mango squash le» »Aa »facturad te «, llAiteJ »ïtert.    This generally 

oontaina 25* juice, éî>% TS¿ «ad l.i¿ to 1.5* acidity and is preservad with 

aOg (350 ppa) or Rod lu» bswsoate (lOOO ppa). 

Mango  "1eathor" 

The pulp of the uour and eeedling varieties is traditionally dried 

in tha suo OB an extensWe aoaia for use a« a flavouring ingredient in Indian 

food preparation«.    Production figurât are not aTailable.   The Central Pood 

Technological Heeearoh Institute (CRRI) ha« worked out conditions for the 

hyglenlo drying of the ripe KSB.<O pulp in the for« of ban for direct oon.tmption. 

Fruit bare consisting of tango and other fruit pulpe have aleo been developed. 

il niakaa.  VmT+i+*\u *** fo^yi    A process for the prepa- 

ration of mango aeree] flak«« (• fruited oereal )   ha« been developed at Cimi, 

M/»ore.     It conalete in adjust!»« the pH of the pulp to aroaud 5.4 by 

neutralising part of tha acidity with »odi» bicarbonatej »ixing with precooked 

wheet flour end sugar; and drying iii a double dn» drier at 2-3 rpa and »tea« 

pressure of iO-ob psig.      fhe dried product ig highly hygroecopic and needa 

•oisture-proof paoking.     The finlahed product le golden yellow in colour and 

ha» the oharacterietio taste and aro«* of tra frali«      Various blends have frttn 

examined to get the desired end product of aooeptable nature (Flow sheet 2) 

(Table 13). 

Nango oereal  remica 111 and powder haw been prepared by adding 

cocked wheat flour to obtain a dough of suitable oonsistency for extrusion 

through temioeUl press or drjijig •* such by spreading on trays.   Drying 1« 

done io a hot air oabinet drier (59-63). 



T1 

•*vrtf Pf? M ?m* »°^ *i#t«ma*    '>traineu pulp*, of apricot» appi«, 

peach  and  peer,  ora owned Doaat'cía.'Uy   u  rivirooa aril U.y.A,  for us» aa baby 

food»,     ¿trained pnJp nnd cusi-e.roe using mungo have u*«»*i prepared and examined 

for their BU'lability and ruweptancn.     fh* pulp Ì8 pasead through a 60 iieah 

sieve to  remove  the fibra,    «agar J.e adued to this pulp to gut the desired blend, 

the Mixture le thon homogenized and  then canned in AR lacquered cans. 

In the preparation of fruit ouatard, acidity of the pulp ie partially 

neutralised to adjust the pH to b.3 - 5.ft, sugar, skinned alii powder and 

precooked ataren added, houogeni^ed aud canned or im dried a« in the oaee of 

•«ego cereal flakeo.    The dried product is powdered and packed in laalnated 

flexible packaging material, in bottles or o arm.    The finished product ie 

hygroeecpio and should preferably be packed with an ln-paekage dessioant. 

Packing In tine under nitrogen and storage at 5°G is also reoomended 

(Flow sheet 3;.      Those product» an» highly nutritious (64-67). 

MliMrt tyiritr'   Production of fruit juice powders has assumed great 

disensión s In reoeot, year» partie via -ly in ü.¿,*-. beo a se of several adTantage» 

and a mm ber of patent» have ¡>*en grantee» for these products.   Mango pulp or 

juloe after concentro ¿Jon, 1» mix va with powdered sugar and dried in a vacuus 

shelf drier. 

Ptfctrtr*Vt¿ HWtfg BUte>    Mengo pulp i» successfully dehydrated la a 
o 

double drtm drier in 6-6 second«) at 141 C yielding a product of golden yellow 

colour with origintO flavour,  but hlghl» hygroscopic in nature.    Different 

•ari et lea have been attained and ttu-tir nutritive value studied in detail* 

In a patented prooea?«, oubinet .»viar at 60-«? C has been used for dehydrating 

mungo pulp  i 68 J. 



Mengo pulp con t» dried In a doubl» dru» drier  it 6í> peig.    Th» drun 

dried product ie thin t<stû pepai?, highly hygroncupia and cannot bu powdered. 

Spray drying üí mago pulp ht;; no', buon  suoaoo^fvu on account of therao- 

pl*»tlc  BtìtUTB   0?   Uli) Wßtflritd. 

¥QM »»ut dried producta»    Mtn*o pulp to bo dited by foe* sat process 

la nixed vritb equal quantity or »ugar und g2oroero»onot<teare.to (CMS) at 1$ 

levai «od «hipped in « evi^blo «izar to product» & stable low density torn. 

The fbaa te extrudou in tim fora of strips 01* the «lev»a and dried lu a hot 

air drier at 70°C with erose flow drying technique.    The product is drlad 

it 45-60 alnuteo to a ooisturo levai of about 7$.    The product is yellowish 

in colour and reoonntitutes ¿natanti? but the flavour ia slightly affeeted. 

klork ia in progresa to iapro^a the flavour.      The resultant produet ia 

hygroacopio and requires swisture proof peaking.    The nango powder is alio 

prapejped by puff dsying in s vac uva drier or by foa» mat drying io a hot air 

drier at ataoepherio praesura.    intan drying «ay also be uaed.   Thin product 

can be uaad a* a good adju&ot ir* thf.   loo^cre**» .'jiduet •> 

Other produutfSi    Mango ,1a* either aione or along with oilier fruits 

ia prepared ooaneroially.   Pectin haa tv be addai to get a good set.   Non- 

fibioue varieties with coapaot texture, otheiviae not suitable for table 

purpose«, canning, pulp or beverages are utiliaed for preparation of préservée 

and oryatalliaed fruit at a slightly uadei-rlpo atage.    Methods have been 

standardised for theee producta.    The other products of iaportanoe fror aungo 

are cheese,  butter and ice-cream. 

Utllleattop of menep wastei    ¿eeds (»tonee) and peels are the 

laportant wastes which oonatitute $$-$$% nt ripe as well aa uuripo mangoes. 
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Mengo kernel flour i« potentially a rich »ouroe of good quality starch 

and also contain» proteine of high biological value (Table 14).    It oan 

be UMd for odible purposes as «oil as anUaJ food.    The seed kernels aro 

ooeparable to nost of th« cereals, particularly lo respect of oarbohydrates, 

fat, protein, •Inoralo, e&lclun and phosphorus and dofattod karoo 1 oan bo 

utilised in tho preparation of ohapatles, etc., by »placing wheat floor 

to tho extant of aboot 100.     It has not, however, been a ooesierolal sueoets yet 

in India beoause of the problems in the ©ollection of raw aatarlai.   The 

possibility of utilising peels needs to be explored (69, TO). 

HI.      FPTPRJU    LDffia    OP    MR? 

There is need to develop suitable Tarieties Intended for trade in 

fresh iba to a eat the export requirements.   dinilarly, rari atlas hare to be 

screened among the existing cultivera particularly fbr canning and fretting. 

The deaired variety shouJd possess qualities such as high flesh yield, 

•nail and thin stone, good ooleur and should also be non-fibrous with 

compact and fi» texture. 

Maturity étendards for harvest vhioh oan be applied in the field 

conditions and nethods of grading the fruit, need to be Investigated on all 

Inportent varieties for inland and export trace.     Conditions for packing, 

transit,  storage,  ripening and freezing need to be standardised for all 

the important oultivare meant for export at well as Intanai trade.   Tory 

little it know about the post-harveat physiology and bloobenistry of the 

aango fruit eepeoially regarding ita flavour development, Intonai ve rosearen 

is essential In this field. 



•'••jV.'ibla aíicjiu^r:,'  for mochadlos.) peeling and handling of «lp* 

m^cva for proewsriog cullo fur inRcdi*te attention of Food Machinery 

Hanafsoturtw.      !•. ancMi* develad in AuutmUu for piling gr««n and 

fir« aesgoes om bo u¿*i with advantage IJQ the ohutnej ludmitry. 

HevJy doiaZopel pi-dust* euer w m«iigo oerenl flato»,  powders, 

etreinod k-Jp food*,  i^-ilj-tc^frrj l.»rari ><* crd foa» .¿ut dried producto 

h**» opened a nev  avenue   for «i.onnciir  utilisation  of pulp,   a by  product   ir. 

the o*ßDlDß iaduetrjr, as viali Aa surplus fruita avalltbl« in th« tv*di 

market.   Dna» ¿riera of proper eiaa haw to be designed and fabricated 

for largo soni« production of fruited cereale.    utilisation of waete prvduìto, 

i.e. peci and rùt^o kerasl, do serme special atientan it« order to oocita: :.* 

the coat of procecoiug operation *r.d alar. reduo« the coat of tU prismry 

finished pronte, 

long diciit-p tre pori »y eir and t*a «argo for the frooh fruit un. 

processed product« needo to t» fii*»a a serious thought.    fh* suae«as of 

International trade is esientially dependent on «arketiag research to fulfil 

the conau»GiV wot requirements a», to this effect as organised integrated 

approach is essential. 
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TABU 1 

Oonntr? 
Producta«» 

(Quatltyt fon»») 
Iaportiof 
oo*ntrl«e 

Paid «kan 

Afri«« »tt»r UMA 
Stata Afrlea 

PhlliafiAM 

U.A.R. 

Sauth ATrle« 

Brasil 

Noxtao 

Ottb* 

U.S.A. (florid«) 

Garibbaaa raglan 

OfXm 

TOTALI 

T, 000, COO 

1,000,000 

154,000 

131,«00 

88,000 

1,4« Htddl» Uat, Ü.I. 

•29,500 

3,248 

2,246 

9,000,000 10,000 

Malaya!* 

^^¿^^^ ****"• * ***«» ***. Uta. i' 
2,    tonnai OoMiuaJAfttloa (l»T0).  Dtv«loo*attt COMìMIAMT /ft»* t 

MìA. af Pbod A Ari., Gort/of nulli: <•"•*•*•••* (Hart.), 
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TABU 2 

fruì t/Fr odoott 

i. 
Mango» frtafc 

Haag*- Qt&iwd 

DtajdraWd 

JtUlM 

Pulp 

%rupt 

Naoferf 

Ä»«Jy to Mr«« 

Ohataajr» 

Flott*» 

SLioo« la bri» 

TOTAL t 

1369  (tot) 

Qtaotltjf 

T,ODO,000 

Valu« 
9J.   000) 

•64 22,« 

7 T9 

144 6,60 

4 56 

0,488 1,42, TT 

994 54,48 

22 •5 

ITO ë,T9 

1 • 

198 9,45 

1,834 ss, n 
1,009 41,29 

2,949 §8,59 

1,599 22,51 

Iti, 149 5,T4,T5 

SOöRWi     tepori», 1969, Dirootorat» of Martotinf «* Inaction, 
malatry of fcod & Agrie,, Goft. of Iodi«, Nagpur, iodi*. 
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TABU 4 

Of Oaltl^til 1» I| 
g« fruiti) 

Variatila 

Alphoaao 

Palri 

Sturfoa« 
oolour 

Spooifle 
frtritflr 

*lght 
la gr. 

Pttlp 
oar out 

»aal 
par aaot 

Tallow 

Xoilov 

lallow 

1.02 

1.0B 

1.02 

2T8 

400 

2T6 

TO 

iT 

15 

16 

10 

par aaat 

16 

18 

IT 

;   Totcpri lallawlak 
1.05 400 T8 16 7 

j   Malli Ällow 1.01 2T8 7T 16 • 

|   ***** i 
Oriaoloà 
Tallow 1.06 800 T4 18 10 

Btaakrl Xoilov 1.02 260 •T 16 18 

FkaU lolla« 1.08 500 06 16 20 

Uagr* QroomioJi 
yallav i.« 500 •6 IT 10 

** 
Oratola» 
falla* 1.02 2*8 88 16 20 

ftaporta, Ii6»0it0, OTTRI, ltaara-24, Iodi«. 
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TABI*   5 

ttfJttUR. «od P*lrft tango». 

*»yoio*l md 

ft*tori 

*lght 

%o»lflo 
fr«rl^ 

Total 
»labi« 
MUdl I 

kilo 
«Bla) 

loth colour 
M toUl 
oarotttiQldt 
/Ht 

Aloohol 
looolobl« 
r«tiòao i 

Group A (tamp B Qroup 0 Group 0 

oairw   c^w    ^^ 

>    1.02 

>    10 

<,   3.2 

> too 

> 12.5 

tar«) 

1.01 to 
1.02 

8 11 

ioo-aoo 

1.0 to 
1.01 

7 11 

< 1 

<   • 

5.5 t.0.2 »99 »0.2        > 4.I 

400-400 <   400 

1Í.W2.5 IO.**!,«    < 10.« 

«W*   1.    *»1 «.port., l*a~70, CITRI, *.^2i,  Wu# 
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TABICÓ 

Sptolfiß Grivltr Opilar «pfl ^w ttlUttftn to ?ttrriigt 

j 

i 1 
Spoolfle gTATlty < Ì.0 l»0- 1.02 > 1.02 

í Storaci Ufi la 
doji et 
50 12*0 10-20 12-1« §•40 

äQ«7 in por o«at 50-50 10-15 10-46 

I 

! 

i 

fruit çulitjr 

for export 

Poor 

Not nlUhl« 

Good 

SUItabi« 

**jr Good 

Kot ouitablt 

SOraOti   ftibrawjr«, *, «¿¿U lim (üopubliohod d*to) 
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T*ßIÄ    7 

Traataaat 

DAIS AFTE 

Control 

Hot vat« 
traatjaant 
(62 •« 
for 6 aia«. ) 

gaaJUlM **W Sfatti  
frolla*? and ittmmlag BaWlaur ig jfoftgTIfl fiy^g 

wH&OTra^JI??i 

Laboratory tríala 
Saai-larg» tuala triad« 
(ALph-mao) 2,5 tonaaa 

Rugai apollaga 
Oqanlatlva paroantag» 

Ho—woUl 
trial» 

(4UÜWK) 
100 tfOIMS 

Hakane«» i-lu.1 PalrlV    Kip0     uS"*1*     Jjjl"  *i|*     Jï" 

IS 12        13 12 IT 

80.«       100.0      83.0       5.0       2.1     40.1     12.2     04.2     1T.4 SfiJ 

12.3 59.0       18.0       7.2       0.9     43.2       4.«     T7.T       4.0 8J 

• fruits wr« traatad within a day aftar haría at 
• Traataaat dalayad by 0 daya. 

BODROli   i. ^a*aayaa, H., Itfayaaa Moorthy, U.V., lakaiaiinarayatta. 8   «xl 
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TABLE   e 

fofHarrf» .TjEitóitfli 

Funaio id« VMtib lot lo • 
Hsthod 
«f 

traatatnt 

tir* 
a turatati',•>, 
tica 

pe i' oc et 

atore 2 "» 
doaaj- 
p'ji"   D6Dv 

I'M,: 
7olc- 

p^ro. 

*.mldaaoU(Thial*ndaaola) 
(TBZ) 
2- (4t-Thiasolyl)b«xui«14aaal» ) 

anajgrl ÍBanlate) 
sothgrl l-íbtttjrlaarbaaojrl)- 

2 b«oalaldasol« oarfeaaata) 

iptao 
Wir lo hlor oa»tlqrlB«roaj»to-4* 
jjolohaaana-4, 2-41oarboodLal4t ) 

ilraa 
'otranethylthlara» dl«ulphlda) 

LQ9b 

irc-^thylaaabiaditbiooarbaaat») 

11 san 
If tMlohloro-4-*itr ©anilla») 

oafungla 
bp^aeae aavlblotie) 

•ptodyellna 

traatad 

ÍQUE008 OIP 
hot/oold 

0.05-O.tO       3-5 

0.05-Ú.lO 

0.26-O.rO 

0.."JC-P,53 

O.O^D.iO 

0.0£~".10 

¿-9 

c.as-o.fto     v-io 

5-7 

-VL* 

•:'' 5í 

-:o 

5-10 

^•»wO 

CO 

ic-.ro 

<o 

#,-*3 

Ï-T 

¿RGBl   innn.1 nwpattê, 1938-TO, CFTK1, *gor«-2a,  Ibdla. 
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TABI*   9 

mi ifttr H tei Carola» pwiiu 

frettanti 
0«rot«ft*14f (/HAOO f ) 

Totcl /3-c*r«Un» 

Oont^ 10,88* 5.008 

ft) Cold Mfctttj 25^3 for 5 mia« 10,048 4.82? 

b) Hot «Uri 88 ¿1°S f«r 6 «la. li,3« 5,282 

« ) Cold «W| 28°C « AlâT-80 
(2500 ppa) 10,419 8,0T8 

d) Hot i*t*r; 88 • l°fc • Alar-86 
(2500 ppa) 15,510 7,219 

MORCK,   ^««^H . aod 3***1«, I.,   BrUtol«•, 18T©» 4(8), 180. 
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TABLE 10 

IgTBttty yt 

AlpfaMM FoJ*i 
Troatoont 

ÌS&cnr 

OtfoUaold ( AII/100 g) 

Tot«l   ^¿-earoUM Total   ^otfotoftj T«>t*i   ~; 

Untroatod 

Bit vostri 
15 *1TJ for 
S «la« 

•at voter) 

• ltlrol 
(«OD pp.) 

1SM1     882« 

14CB.I     8887 

18855   10090 

—10th doy^-—-—-. ——-«—**-u— "m*%+ •«»• »*^>. >»**i*.-fc , 

4087 

6708 

T825 

1013 

1569 

24S6 

8102 

3632 irv 

4305 vn 

8OUBQI1 AaoraMqgrtt, H.,  Hart* Uno •, 1971  ÍL» prêt*) 
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fijc?Oítr OF AíNüO jjJij rw PRODUCTS 

Irforld Produotion 

Mango íB the king among troploal fruit« and 1» greatly relished for its 

«uoeulenos,  exotio flavour and delicious taate in neat countries of the world. 

The world's estimated annual promotion of nango it about 9 million tonnas of 

whioh India aooount« for 7.0 million tonnes (1) (Tabla 1).    India is also the 

lsrgest produoar of ohoioe tabla varietieo of mango with an estimated produotion 

of 2.5 million tonna« of graftad oultivmrs; raat of tha produotion (4.5 million 

tonna«) oonaists of seedling varieties  (2). 

export Kartait and international Trad« 

The axport of fraah mungo whioh was barety 636 tonnas in 1965 (valuad 

•t b. 0.65 »illion; hns increased to 148& tonna« in 1969-ÏO (valued at 

U.  3 million).    Ths targai «et for 19T5-T6 ara 10,000 tonnas.    Tha total foreign 

exchange aarnad from exporta of fresh mango and its p roc osas d producta has 

increased 3-fbld    in the last 5 yaar« due to the popularity of thia fruit in 

gulf countries,  U.K. and  soma purta of £urope (Fig.t).    Trade of fresh mango 

la Europe i« about 300 tonne« for HE» (Suropeon Koo&oalc Community) whereas 

for the im (European Free Trade Association) the total is estimated at 

about 400-500 tonne«.     For other countries of rfeeturn ¿Surope, except Spela, 

whioh is a producing oountry, the imported tonnage is not moi-e than 50 tonno« (3). 

NOTE: The figures given  in  brackets  refer  to the  Referenda (see page 22) 

For Tablee,   eoe page ?'>. 

Por Figure !  and Plate3,  pleace see page 4}. 



^^#w».*w HP^-  •• *»"r"««^—• ^ 

Typte of 
opoilag* 

D&30J 
p«ro«at«g» 

1 
j 

rot 15-20 

t 
i 

1,1 tir to now 10-15 

! 
Litoral rot 3-5 

Tip rot 1-2 

i Sooty aomld 8O-(30 in 
*o*otal 9F—M 

••f 
dort rot 

Bl«ok spot 

5-6 

5-5 

Sptaur UMBO    55-01 
Hft Alphonw) 

Bi«ok tip 

8©ft noto 

10*15 

10-15 

Ci'^caiL'Utf <JF Otfxuia r«f pen tibio 
"e»r dfowr 

fttîsaiU»? 

Aftfta£&Uiìì£ S
P» 

HçrilolosiotJî «SäUS»« aot known 

PkfnlojcgiBaL»  &iok kiln contt*l**tion 

SOUKSt   i. atngh, UB#,   TI» Mango«, i960,. Wb"ld Orop books, Uomrd HUI 
(Booki) Limited, Intorwioaot Pub., IM., Mow Xbrk 

2« iomul Roporto, 1905-70, C7TRI, ^MT^-ÎA, idi*. 



TABLE 15 

• Jfraparafl, 

' netr 
Moi», 

tura % 
/•e arotea» 
/if/lÛO g 

(¿olottr Flaroar 

Alfhoaee 1,8* 9,4m Bright orange Jtrtfig aaago 

?.. ftdrl 1.40 6,812 *m*duii 
rellow 

Mild flavour 

3. Tot. spuri 1.99 8,001 fity (tall 
yvllov 

Tery «lid 
flavour 

4. Neelaa 2*72 9,69* Orange yellow «Light!/ 
aüdar 

5» Mairi 2.21 7,992 »right «tag* 
fellow 

«Lightly                   I 
narked                     1 

i 
9. Alphoaaoi 

rari 
(2,1) 

2.02 8,046 Orange yellow 

1 

Marked 
flaroar                    í 

1. •afe** 
(MtOibabad) 2.4f 4,000 ^engu yellow Mild flaw             | 

3. aafeda 
(LnokMM) 2.52 2,672 Dull yellow 

i 
Very aild 
flaroar 

3. Daaatri 2.0* 4,9«« Orange yellow Marked 
aaogo f larew 

10o ftafota (Laolaow)t 
Daaefcri 
(2 A)             2. Of 2,899 Orange fellow 

Marked 
aango flaroar           1 

aammt   Girdharl Lai, Erirtmaaurthr, ©.V., Jato, K.L. and 
Bbmtia,  B.S., FjMíL,*»Jua.l90O, |, 121. 
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TABLE 14 

ftfffl %Bl¡r<» 

PiytAto-ehnioal 
o harao tarlatici 

(p*r oent, dry Might) 

AlphobM Pair i 

Moi«turo 

Ithor extract 

Cruda ftbr« 

Protoi» (I x 6.26) 

Bogar» i a) teduolng 
b) lofwroduolng 
o) Total (aa larart) 

Stareh 

pootin (as Ca ¡»«tata) 

Total oarbofydrato 

Total tannino 

total aah '«inoxal«) 

iih inoolublo lo HBl 

Oaloüui (Oa) 

Phoophorua (P) 

Calorific raliM 

SOOROSi   Pmthi, J.B. aai 

3.68 4.12 

10.88 12.77 

1.0P 0.88 

5. ft 4. «4 

2.87 2.88 
4.84 4.«L 
T.M 7.T4 

«7.84 55.82 

0.88 0.62 

w.eo 85.88 

10*01 11.00 

1.90 2.09 

0.06 0.02 

0.11 0.00 

0.28 0.22 

420 420 

*«fti »rfc. J.. i*a» I 
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1.      FLOWSHEET VXJR CANNIHG OP ALP«»30JUIGORS 

NULitíttEy OWE» 
OMHIPÜ   MANGGBS 

HOT ¿ATER 
TREATMBHT 
AT 53°3.°C 
POR FT/R 
44J3H'TSii 

rRJBATSli 
UA5HEX 

FRUIT FCR 
CAÄKIHG (iOO kg.) 

STORI!» IN 
CASB8 OR 

STRAW TOR 
RIPBWIMG 
(ft.f DAÏ8) 

i 
t 
i 

I 
I 

SORTING FOR CAINI» 
EDI FRUIT8 

STO1.EÍÍD ROUTING ANß 
Rsuon 

1. By dip pia« la hot tra<«r 
and r«»oTing p*«li 

11. Ordinary k&lvM 

111» Ourrsd fcnlwg 

PEKUBD FRUIT 

j 
i 

risxs 
21 kg. 

PULP 8 kg. 

STOMI; MIT H 
PULP 

1  
STONE is kg. 

(Wast») 

auoisc 
t 
t 

i 

—i— 
SLICKS 
(SHOULDERS) 

i 

FUlf il kg. («ppr<w.} 
(SO x A 4 o«Di) 

8LK&S2B lEg.(approK.) 
Í46 x 4 2fr cao«) 

I 
8LÍC88 

(QOARTSRS) 

 I 
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2.  natami ron im mv^mo* OFMAMGO 
 caRiflTTCÄES" 

PËIL8 

DISCARDED 

MANüOE£ 
} 

S 
Í 

«USHIÜG TAMK 
f 
t 
i 
i 

I 
FBUMG AHO TRIMMÄQ 

f 

1 
PULPITO FRianvüiGi AIO STORAO* OF «LP 

IM BARRELS UUa SQLPHA DlÛïH» 

SATING TIS POLP 

!      OKRIAL FLOOR 

i 
MIXING m COOKING COOfJMO TO A PAM* 

tflTHUATtt 

S) 

ADDITION OP SOGAR ANO OT«R 
IMOREDBMTS 

aOMOQJDIISATIOM 

DRIB» IM DOUBLA DRUM ORISI 
t 

I 
FLAKES 

«MAL ORHMO 
CABIMET DR SR 

PACCMO 
I 

STORMO 
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3.    FLOtöHHff FOR THE PREPARATION OF DRIED KAJCO QPSTA 

RIPE MAiiüOÄe 

Î 

íTJLPBIG 

I 
I 

¡TOiwifca 

PAariAL ffiSBÌRAlJSAÌIOB VITI 0«C<% AMD 
ÄaffiOj Tú ¿WUST pH 

BLKHXUG WITH SUOAR, CTAttCH. SKIM MILK MHfitt, 
aiPDffî SSíXIRG zu srn^i jiaasno Fíü 

I 

ADDITION OP VITAME* A, D, B^ Rj# B|2 (G*ti«u¿) 

Í 
J 

BCHOrlSHSAXIOB 

ORXIMC IE /TMOSPPUIC DOCiÜJ 
¡WLUCl ORn 

I 
i 

POUtERm Hi MILL 

I 
Pirran 

i 
PACSIMQ lü AIR OR Di NITROQtt IM TJ0GJS 
TOP C.OÖ OR IM CLASS JARS 

i 
sr GRAOS 



{COT TO PIQURE AND  PLATES 

PIG, i     «   fiXPOSÏ 0? RANGO AND rrß PRODUCTS PROM MDIA 

PLATS 1 

PLATE 

PLAIE 

2 

5 

PLATE 4 

FLATS 8 

PLATE « 

PLATE 1 

PLATE 8 

PLATE 9 

PLATE 10 

PLATE 11 

PLATE. 12 

URufi KAÎIÎ0 TBEBt GRAFTED,  PAIRI CüLIlVAR 

RANGO mu Iti BKAliING - TOTAPURI CULTIVAR 

TOT Ami FitUITS m  A BUNCH 

fflELUH POTS 

TOTAPURI FBUJia 

3AKKSHAM PRUITfl 

SOtfi COMKSRCIAL VARIEÏIE8 OF SOOTH INDIA 

HARVESTING MANGOES tflTH A BAMBOO POLE 

RSCfclVMG Or FRUITS TO Tift (BOUND 

RIPZWMO OF PRO ITS III PADDI STÄAH 

PÜELTJG OF HIPS PKürrS POR CASH IMG 

SLICIHÜ OP RIP£ PIÙ ITS POR CAMNDC 
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1 

èl Si i & 
>' & 

/ESTIMATED 

1965 1969 1975 

EXPORT OF MANGO AND ITS PRODUCTS 
FROM INDIA 

FIGURE  1 

I'LATE  1 



45 

PUTE 2 
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PLATE  3 
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Philippin«* aod Thailand are the largast «por*rs of fresh mango.» 

and ludi« taksa the noxt plao..   About 6« of Indian export, are absorbed 

by Mw.lt, Bahrain and rrueial Ctaan States.      U.K. and Franc, are th. lading 

oon*un.r* of fresh mangoes in fiurop. (1).     However, «port, of fresh mango 

constitute only a Tory «all fraction of tâe production and concerted efforts 

hare  to be »ado if the targets for 1975-7« hai» to ba fulfilled.    It is 

particularly important to take precaution, to attain the high standard, of 

quality and appeal needed for sophisticated export markets. 

The world production of processed mango products, is e.tlwted at 

«bout 20,000 tonnes, of which India's share during 1969-70 was 16,000 tonne. 

Talaed at fc.37.5 million (4) (Tabi« £).      International trad, in plessi 

•an*» product, is dominated by Indi,.   Total Indi« exports of mango product, 

during 1969-70 vers «boot 11,000 tonnes rala«! at «,.24.5 million (5,6) (Table 3). 

0th«r exporting comtrie. are Philippin., and U.a.». accounting tor «bout 

1,700 tonnas (l). 

Origin and Hfaft^y 

Mango (MAflgiXira ifidjoa 1.) i. a nativ of India and .xfnd. through 

Burna Into th. Malayan i^gion.    Wild mango trae, belonging to Mapglfer» 

iSäiAft L. a. mil a. Mjnjlfjrj axlyeiiej Boxb. have bsen recorded from this 

r.gion.     Indian nango exclusif Jy belong, to MjnjàArj indica. L.  (Plats 1,2). 

Other specie, have contribmtsd several cultivated veristi., in South Bast 

A.Ian oountris. (V-10). 

Growth anfl Pevelopmyt 

Flowering *.«» for ««go., «tends fro. D.o.»b.r to Mm«h which are 

th. cooler month, of th. year in Irfia.    Fruire normally begin, in 8-10 yaar. 
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%p 
United (Mations Industrial Development Organi zation 

Expert  group meeting  rn  rroo^ssmp- 
selected tropical   fruits  and vegetable;; 
for  expert   to premium marke*s 

Salvador,   Bahia,   Praz i i     ; •'   _   a, 

u 
Dietr.    LIMITED 

in/WG.9?/l^/SUMMARY 
<-':   July  1971 

'}R INITIAI, ENG!. 

.r i.f'T i ; 1 

SaXMARY 

^-Ü±ÍLElL¿£ JT:gSgHVATl_ON ,   PROCESSING  Mil) 

EXPCmjF^AJi3jj_A^D_J_TS_PR0DUCTS 

ay 

-.•'-. 2ha^a.'.rar and ':. Subramanyan 
"entrai Food Technology <-1 Research Institute 

;''ysore, India 

Inaia   is   -he   largest   Pmduoer     f  ..hoice   tao,e varieties   of m.ngo   m 

the world  w-th  an  annual   production   of  7.0 million  ton,..     Export   trade  of 

this   luscious   fruit,   m freBh as we M   as  processed  form,   can be   expanded and 

promoted  through development   of ],yB   PxpenBive  and  rellaMe  methods Qf ^ 

distance  transport  and  marketing. 

This   review  summaries  + he  work   done  m  thio   Moratory   and   elsewhere 

over  the   last  two  ,  cade,  on  harvest,   „aturity,   grading,   pre-treatment s, 

Peking,   storage  and tr^oH   r.f ,^   frjLiu     A ^^   ^^   ^ ^ 

mode  of  several   proceed   Proiuotc   from  mango  d.-vr-lop^d     f   Un,   Istituto 
:,-nd  showing export   posa ibi 1 i * ioa . 

ia. 7l-'?8
r,7 





after planting Although early bearing cultivare havo benn evolved in ree    ' 

years,    àoao oultivasM bear fruit ¿n alternate yean.    ïhip is general!;' 

believed to be duo to hormonal lmbalanoo bafor© or during flovoriiig, end ••' t.": 

ara in progreaa to ratify tho defact (7). 

The fruit takes 13-ifl vowJce for full develop»»nt after »»ttlxig at -A 

ita wight continuo» to inoraase until harvest.    The growth is alowav latina 

9 and 14 weeks «hiah oorreaponds to tho period of development of tho oton•». 

Ths ataroh continue« to aocmulat« during growth and dovelopeent.   Respiration 

ahova a peak during growth, corresponding to the growth clioaotario (11,12). 

Varieties 

A little ovor thousand varie ties are recorded In literature of wMoh 

30-35 grafted vorlotioe ara cultivated ia Indi* on a cooaeroial eoa In.    T«n 

of tha cultivara of ÍQd¿c*. -<• »»» popular for fresh trade as well as proctaaluj, 

9oA Alp**»«? «»»S ti»z> *•• <*a cboicast variety.     danoahaa. Palrl. l^nur,«, 

JiüiUA and Mim* «^ »th** t^oipal vtrlotiea cultivated In south «nd vast-m« 

India.     ßufjihj.^ Zt'iAi» ¿KL0QI and Chowsa are popular in northern India, 

duooulant juioy variati*« *re popular for deasert purpoeaa and noo-flbroua 

fleshy varieties on» largely ueed for processing.    Seedling variotlea &nJ 

prelature or preharvest drope are uaed for pickles and ohatneyB.    diae, elicci 

and colour of the fruit differ» considerably fro« variety to variety (7-10) 

(Plate 3-7, Tabi* 4). 

Härmt Ma^irtrY 

The aango fruita are harvested froa April to July although auto 

cultivare in southern ludia are alao available a» late as Ootober and Horaabsr. 



ás the narv«stlag »eaaon Is vjry abort, thare ie always a glut of sango on 

the av&rket. 

Fruits art generally harvoaUd when they «ature on the tree.   Maturity 

in tradition* 1 practice  ia  determined by th*  shape,   v. i te. and external 

colour of the fruit.     »pwral parwnoters have been suggested fro« tlae to time 

for harvest Maturity of the fruit, but not« of these indices appear to be 

useful in ooameroe.    Total soluble solids, aclis *ugar ratio,  starch content, 

il*ah colour, togathar with non-destructive oha,r&ofcera auch as shape, weight 

and surface colour appear to be useful indices for harvest Maturity of ungo 

(13-1«)  (Table 5). 

Harvesting 

Green and sature fruite are harvested individually by manual labour 

with the help of bamboo pol« and mi attached to it at the end, and are 

lowered to the ground in * basket vith the help of rope (Plates §,d).    In 

soa* areas, fruits »re clipped leading a stalk-end o' 1 OIL to avoid injury, 

Meoheaioal harvest» *r* not poesibie iü viev of the iarge spreading habit of 

the ti 

Áoreage and ïlsld 

In India, aango coverà an area of 7,48,010 hectares accounting for 

about 61.2* of the total estimated area under all kinds of fruit orops. 

Grafted variatisi occupy 2,^5(V34 hectares or 37* of the total area, and 

seedling variati«» about 4,7 2,CP6 hectares or 63* of the total area under 

»aogo.      tJueber of tree« pur hectare varies fro« 100 tol?5 depending on the 

variety,    field of fruita p*r hoc taro ranges fro* tf-16 tonnes, the Bastata 



being In the Mysore Stat«.    ÏUM depends on variety, cultural practices 

adoptad, and tha environmental t nditiona prevail! ¿ during growth aal 

development,    i'oe ataruga yield pur tra« ia about 100 kg. although BOB« 

vigorous traaa ara reportad to yiald ODO tonna par tJeaaon (2). 

ftrtdlTsg 

l'Yuitti ara gradad on tha baaia of waight and surface colour, 

dpeoifio gravity grading by variar and brina floatation appaar to ba useful 

and sore rallan la than the othar aathoda in vogue.   Fruits having specific 

gravitar of «ora than 1.02 ripan fastar and hafa reduoad atoraga Ufa but 

ara aultabla for oocsuaption In fra ah at ata.   Fruite with apaoifio gravity 

of 1,0 to 1*02 raquira longar parlod for ripening, have longer atoraga Ufa, 

and ara alao auparior ibr daaaart purpoaas aa wall aa procaaalng.     Fruita 

having apaoifio gravity lownr than 1,0 taka longer time for rlpaning and 

have longar atoraga Ufa with increased susceptibility to In feo t Ion.   The 

quality la often poor either In frceh or prooaaaad fon (14) (Table 6). 

Poat-Haxcaat Ijaatmentp 

Physical method at    In oountriea where tha ueo of chemical preservatives 

is prohibited,harvested fruita are often subjected to hot water treatment for 

the oontrol of deoay.   Dip treatment of harvested fruits in hot water at 
o 

53 • 1 C for 5 minutes has been found to ba useful for several varieties of 

aangoea in recusing spoilage and in aeoeierating tha ripening prooeas, besides 

improvement of quality.     Fruit colour in tersa of carotene oontent inoreaaea 

by ICH, flavour ia onhanoad and the consumer acceptability 1» also iaproved, 

due to thia traataant (Table 7).   The treatment has net with great success In 

commercial processing planta slnoe the decay was reduoad to a minimum level, 

be aide a reduotlon In coat of labour ibr handling and sorting the ripe fruita (16) 



SlìHlttd •«ttorilH    ¡be of nnra.l  fiegioide., antibiotic, and ohe.io.1 

regulator, h«* bata luggcted a«, poat-h*rve.t treataent for fruiu la order 

to reduce .poilage, control ripealng «d improve .xterna] »lour and aleo 

the «arket quality of the fra.b produoe.    fcxperinent. conducted at CFTRl 

have ahown that ohmitmU like C¿PTi*,  Win*, zDfiiB, *Uls*, THIABENDAZOLS. 

BiOlUm (which hay« been approved fer uee by Food and Drug Mndai.tr.tion Act, 

«A). âOWSOTOWGÛl AND STHEPTOCYCUMÏ oU aleo be effectively ».ed a. po.t- 

harve.t aoueou. dip   tr.mt.ent. either la cold or warn «ter for reducing 

decay (14) (Table 8)» 

nemicai regulators .uoh a. AlAR (.uoolnlo acid,  2,?^i«.thyl hydra tide; 

end ETHffiL (2-ohloroethyl pho.phonic acid) have been ufediat CnW)witb great 

•uooe.. to lnoree*« the carotene content in the flash of nango*, be.lde. 

«»••^rating the ripening and also the dev.lop.ent of .urfaoe colon* (1T.18) 

(Table 9,10).     Malulo bydrulde and CïCOCJiL Inhibit the ripening prooe.a 

and al» counteract th* aec.l.rafd ripening induced by hot water dip treat- 

•ent (19,14).   The treatment, «re given in aquaoua solution, a. a clip for 5 .inute 

within 24 hour, of harve.t for maxlau. benefit.. 

£Bk&UBfi>    Methyl broeld*, ..thyl forate and ethylene oxide at concen- 

tration, of 32 .g/litre have b«en .ugg..fd for reducing decay, and for extendin« 

th. .torage Ufa of UOWBL «angoe. .t «blent a. well a. reduced te«peratur.. 

(20). 

In ooMerce, dry .tra« or paper cutting, are used for ripening wngoe.. 

ThM. cushioning storiai, cou.erv. heat and conflating »uld. prodtn. 

ethylene in .efficiently Ur& a«our.t. to .titúlate ripening (piat, 10). 
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A brief -oeount of the origin, history, growth -nd development of this 

fruit togother with the s-lient features of the  import--nt oorameroi«! vprieties 

hps been given. 

'ftph'sis h*.s bocn laid on th« h-rvest maturity, methods of harvest ind 

grading practices.    Mangoes -re harvest, ed when they reich 85$ maturity, 

corresponding to well-known ch?r~cters such ^s fruit colour, shppe, speoific 

gravity, flosh colour ->nd icidipug-r r-tio.    Fruit weight, colour and specific 

gravity TO useful indicée for commerei-1 grading. 

Post-hr,rvost tre^tmc-nte :rc suggested to minimise losses thrt oocur 

during transit ina storage.    Among- the sovor^l approrches a*de, treatment 

of fruits after hrrvest in hot *r.-.tor rs " moment-ry dip,  reduces fungrl 

spoilage rnd also regulrtcs ripenin?.    Addition of fungicides or synthetic 

growth regulators in dip w?.ter enh-ncne the keeping quality end consusier 

acceptability.    Methods used for ripening fruits hnvo "uso been discussed. 

Physiologie! and Mo-chemic^i changes thrt tike pi »ce during ripening, 

changes in flavouring conetituents,  rnd chemical composition of the fvuits 

arc presented.    Storage, nnd transit tcmepcr^.ture below 25°C impp.irs the 

flnvour rnd colour development in the table varieties examined.    Stirsje 

diseños *nd ripening disorders in    important cultivrrs h~ve been noted. 

Of the several prc-p-ckrgine nr tori-Is examined, ventilated eerdboprt 

cartons are recommended for p-cking fruits intended for export «trkot. 

Recent trends in tr-nsport rjid marketing are reviewed. 

The suitability of sever-? 1 cultiv-rs for processed products has been 

examined.    Fresh nrngo puree   nd slices in frosen st*te will heve future 

•cope in viow of recent developments in frosen food industry.    Prooeeeed 

producte like chutney, pickles md slices in brine fro« unripe fruit« sad 

»'Ugo   em, slices in eyrup rjnd pulp from ripe fruits h*vo shown prosüse 1« 

expert tr*4e.   K^ngo nectar, m i*c*i bover-ge prepared fro« fruit pulp ftf» 

heen introduced in the rooont ye,.rB.    M^ oePeal flplE#gf developed %t 

CWRI is a novel product which can serve •* m excellent b re* fast food, 

oepecirliy for the undernourished group.    Worn «*t dried products wit« 

»turai flavour *re good adjuncts i„ the i«e-cre*s industry.   Confection 
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baie* on mm*o i. another product of Interest. Sturoh fro« the mago kernel 

ie a potentini by-product of the waeto. 

^tttN linee of work for «xpanaion of world trade for thie exetic fruit 
ite produotB are indicated. 

* *  # « # 

mm •MP 
"^«Él • 
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