CHANGES IN THE CAROTENE AND ASCORBIC ACID
CONTENT OF MANGOES DURING RIPENING.

By G I Ramasarma and 13 N Banerjee

In a previous worh ¥ (Banerjee and Ramasarma, Agre and
avestoeh v Indea, 1938, 8, 203) 1t was found that the vitamm content
[ mangoes varted very much [rom one vanety o another and even
1 the same variety of mango, considerable vanation was observed
etwveen duterent samples  Mango 15 one ob the best of tropcal
uls and 15 a very nch source tor vilanmmns A {catotene) and € So 1t
ras thoueht destiable {o study  the factors mfluencing the vitamin
mient ol the o In the present mvestigation the changes m the
arofene and ascorbie acd content ol madure mangoes duning the
sual tpenug process have been studied

Mango bt s not allowed {o open on the tree as it drops
own belore b as 1pe and 1s iable o be spodt moother ways  AHer
lucking, 115 stored al room temperatare wlhich vaties trom 30° to
1“C m the plams Durme storage the cell activity continues and the
pene, Changes take place The stages ol tipenmg can be better
fusttated m torms ol aciity or cathohydiale changes than colour o1
sdwre vartabions They ate expressed mothe lollowmg table
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Rangandthan (Ind  dowr Med Eev, T956, 23, T b ol
mated vibamm € m omangoes durmg vpening oo oad doe e
experiments mangoes which ad been kept m the vobd e ot B¢
tor about o fortught  This must have klled all colbachvats awd thos
allected the notnal penmg process as Tound out by Bhancrgpe o and
olhers (dgre and Laestock in D, 19514, 560, Choeonne il
coworhers (Miseelt Bull No 21, ot TCA R Indig 1959 and Woard
law and Leonatd (Low Tengp Res Sta, L Coll Toop e
Trodad, Mew Na 3, W86, Trapcal dyiccalinee, 19370 17,
240) .

The concentiation of ascorbie acud m the sk ol wost ot
lugher than that of the mner pulp and thes varabon m the vibanm ¢
content of the dilterent patls of Hrudd and vegotables may he refadod to
thenn metabolie activily  (Dracewell of «f , Deocheme T, 190051, 25, 1as
Bachatach ef af , Thed , 1031, 28, 1058, Rucdia, e | T, 30, 101y,
Therelore an attempt s made o see it there roany tnoslorenee o
ascotbre acid from the shan {o the flesh o viee voraan dime t
ripenng of the mangoes after pluching,

De (Ind AJowr Med Res, TOST) 24, T37) olrerved w progtes
stve merease m the carolene content of mancoes s they tpene el
ihe change trom a pale yellow colow 1o a brembt orange s hoen
tound to be o tan  mdiwcation of the morcase I dhe presond
mvestigation determmations were made tor the o aotene condont al w
ot the mangoces al vanous stages ol npenimy

EXPERIMENTAL

Season 1938 —Thiee lots ol mangoc o were plucked af the
mature stage when they are usually removed ooy the free by the
growers for commerctal purposes  The lots consistad of about 50
mangoes each, plucked carclully tromn thiee dillerent frees moan
orchard near Bangalore, the fust two were of the Dadamt vty
which 1 very teh i both carotene and ascorbic acwd aned the thind ot
the Malgoa vauety  The mangoes were alowed to upen undar sliaw
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m a closed wooden box provided wilh holes for ventilation  Samples
were faken at random and determmations were made for the catotene
conlent of the pulp and ascorbie acid content of both the pulp and the
sk When they ware Lully tipe they were placed m the cold 100m
al 0°C and the vitammn changes duimg stotage weie studied

It was Lound by (nal that 1epresentative samples could be had
by taking longitudmal peels of the flesh and shin of the mango for the
cstimations  Ascotbic acd was estimated by the tiliation method of
Hairts and Ray (Diochene o, 1033, 21, 303) as modified by Musulin
and Kwmg (J Lol Chon, 1956, 116, 109)  The experimental
procedure was the same as that desaibed by Olltver (dnalyst, 1938,
63, 2)  The hinal eatract confamed 5 per cent tuchloracetic aad and
2 per cent medaphosphorie acid  The shiength of the 2 6-dichloro-
phenolmdophenol solution was checked from time {o time using the
new wodumetie method (Menaker and Guerant, Tnd Eng  Chemn
Anal Idn, 1938, 10, 25, Duck and Rudchie, Lhid | 1938, 10, 26)

Carotene was estonated colonmmetiwally  The weighed mango
pulp was ground m a mortar and pestle with o small quantidy of
acclone, the acetlone was decanted ol and fillered over cotlon wool
The residuc was ground and eatracted with successive portions of
acetone Ul no more pigment was extracted  Petroleum ether (13 P
GO-00"CY) was added tothe collected acclone eatracts and enough
waler was added to separale the petrol and acetone layers  The
premients were taken up by the petrol which was washed free [tom
acctone wuh watar and sapontlred  Separation of catolene  and
aanthophy Il was celfected by shakmg the petrol solution with 8500
per centaqueons methyl alcohol, catotene remamned i the petrol
Layer while the santhophyll passed oll mio the methyl alcohol  The
soluttons were made up to requued volumes, matched m the color-
meler agamst 01 per cent polassium dichiomate solution and  the
catolene content calculated with the help ol the cumives given by
Ferguson Glualyst, 19335, 60, 680)  The resulls are given below m
Tables 1L, I and 1V
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DBeadame manqgocs pliccked on 2000 Moy 1938

No of (1.1.\”-l \71{‘111;8‘(()ql(l:mmglm Carolene
aften Descrplion o mgms per
phuckmg DPulp Skin ke
() Uniipe 079 1 GO {23
1 Halt 1ipe 000 101 3
B " . 079 . 67 D
0 y 0.2 103 1030
7 Ripe 07l 176 o 0
4 N . TIRIN 106\ o
10 Fouadlv rpe 060 (a1 MO
Remumme mangocs were all placed m the coled room al 0 ¢
1) Fully upe . 077 | o7 I
I " 0l [ | [0 1)
17 - Shn gs damaged 000 01z F1o 0
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Tapre 111

Badanw mangoes pluched on 30th May 1938

No of days Vitamm C m mgms Cmotel:
afler Descrplion bel gram | mgms per
plucking Pulp Skm bg
1 Uniipe 081 105 08
3 " 064 192 320
5 ; 051 176 727
t Hall tpe 056 151 a0 0
0 " 047 124 98 0
6 Y 060 106 (03 7
i Ripe 0 h8 )90 98 0
8 ., 070 10l 48
9 . 086 119 1125
Remamnmg mangoces were all placed m the cold room at 0°C
11 Fully 1pe 0064 150 108 0
12 y 0 b 107 108 0
13 ) 081 108 103
15 Skin s damaged 008 118 1013
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TavLe IV

Malgow mangoes plucked on L1 June 1948,

Vitamm C wm mgms

No of days , Cuolene
la[t}m Desctiption ot gtam. 111;3,1}1& pet
C11es f
PHICRING Pulp Skm "
2 Untipe . 03t 073 84
3 , . 054 056
6 Ripe . s 061 207
7 029 058 218

Remaming mangoes wete all placed m the cold room at 0°C

8 Rype . (32 0735 -
11 . (039 059
13 , ()28 008
145 Fully 11pe . 032 078 .
18 b . 021 092
20 Damaged . 025 083

Season 1939 —Fiily Badanu mangoces of almost the same size
(200-800 gms ) were carefully plucked fiom o tree mn an orchard neaw
Bangaloic  Hall ot them were placed m the cold 10om at 0'C, and
e 1est were pul m the mpenmg box under straw (lomperatuie
21-98°C) A balch of the fiesh mangoes were mmediately analysed
and on alternate days durning the npenmg the vitamin C content of
the pulp was determmed m thice ot fowr mangoes {aken at random
The 1esulls are given m Table V
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TABLE V

Badanw Mangoes pluchked on 81d June 1959

No of days
afler plucking

Descuiption

Vitamm C min
mgms per gm
of the pulp

Mean

4

9

11

)
e

Untipe

n

Half 11pe

Ripe

n

Fully ripe

096
095
091

109
078
099
0,83

094

064

068

079

The mangoes kepl al 0°C for 17 days were taken out and

placed 1 the ripening box at room temperature

The skin assumed

a bolled green appearance, the pulp developed the smell of pickles
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and the wangoes did not adpen at ol showing that the cell w tweity
had completely stopped By the toutth day, fungus began to grow on
the shin, softenmg and putielaction were evident by the sidh day
The rapnd fall m the vitammm C content of the pulp s shown by the
results of analysis given m Table VI

Tanrr VI

DBadame mangoes phacked on Srd June 1939 aoud hepl
at 0'C" Jor 17 days

No ol days o room Vitanun € m mgims
Mean
{eiperafure per gmeoof pulp

064
U VDN (V1Y)

UNEH

022
4 VN U

015

0 0H
6 003 IRVE!

005

DISCUSSION AND CONCLUSIONS.

The resulls show a high range of vartalion m the vitanmun ¢
content ol nmangoes from the same {ree upened under wdenticad con
dilions  Untortunately, sulfictent number ol samples could not be
analysed cach day m the mvestigations of the 1938 scason {o obyviade
thus catbicully and the vitamm C changes durmg npenmg were not
(learly brought out The expeuments of the 1939 scason, however,
mndicate a lall m the ascorhic acid content ol the pulp ol the mango
durmg the mital stages ol ripenmg and o mathed 1ecovery atter they
reached the tipe stage  In order to gel a comparative wdea ol the
vattdhions, the resulls of the thice expenments with the Dadam
MAngoOes aie stmmatised m Table VII
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Taprr VII

Arverage values of the ascor e acd contenl of Badam: mangoes
at vareous stages of 1rpening

; Ascotbie acid 1 mgms per gm

Pulp Skin
Stage of tpenmg SO . .
May | June | June | Mcan | 4y, ., )
1938 | 1938 | 1939 o 1, 11} Y, | Tune
1 i I | &IIr| " o

Tnipe (0-3 days) 079 1065 1093 | 079 | 16O | 108
Hall-1ipe (1 6 days) 069 10 1067 063 | 102 | 127
Ripe (7 10 davs) 063 1071 1073 [ 069 | 124 [ 1715

Fullv pe (1T 17 davs) [ O78Y) 066 083 | 076 | 1044 10514

Kept m cold store diming this petiod

A poml of practical mmportance that vomes out ot this investi-
salion v that thete was no loss of vitamm C m the 1ipe mango liwds
durmg storage at 1oom {emperatuie lor five o1 six days and subse-
quent storage at 0°C for o fauly long time  Iuvven in cases where
1ottmg had set m near the skin ot the mango, the  heldthy portions of
the flesh were still 1ich in vitanun C Green unripe mangoes kept m
cold store at 0°C for some time and subscquently biought {o room
temperature didd nolripcn normally and  the vitanun C content fell
down rapidh

Ascorbie aad confunt ol the skan ol the mango was {wo {o
thiec times that of the pulp  The mdividual vartations were very Tugh
It 15 hikely thal o certamn amount ol error was mtioduced by the
varving amounts of the pulp that came oft along with the skin

Catolene content of the mango showed a defmite and sleady
merease dunimg npenmeg The maximum value was 1cached by
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aboul the sisth day of tpenmg The varsation i the carotene contend
of mdvidual mangoces assaycd on the same day was tar foss than that
olthenr ascorhic acrd content The values were fanly even exceptim
cases where the mangoes had suffered medhanal or other myas
Most ol the aanthophyll (20 to 30 pr cont ol thic total Tipord prgiments)
was e the form ol osters and the Brec santhophnb contant was alwavs
vy dow o Carotene dovelopmant i the npening, ot appars 1o an
patallel to the carhohydiate changes trom starch to sugars 1 would
be mteresting o study the rescive matcnad e the matine annpe
mango that grves tse to carotenc on pening

The practical usc of these dit ies mothie Tact that The pro-
cesses ol packmy, transport and storage shonld be so regnlated and
adusted that the frot arone ab the marhet qust at the halt e stage
atdd that s st bo consumad botore the post=nipomng Change s sotm

SUMMARY

Durmg the viponme ol the mature mangoe s al toome fompera
fure, thore was an bl fadl e the ascothie acud content ol the pulp
fonvards the halt nipe stege tollowed by arccovers an the tully npe
stage (green stage, 79 0 halt-tipe, 063, nipe, G169 aid fully o,
D70 my por g ) Thoe was no foss i the vitamm O content of the
vipe frd durme storage tor aboul o wedk al toom tomperalure or o
fongcr paiods al 00 Matire mangoes which bad snstamcd cold
mpuny dud not vpen when brawelt to wom temperature, the vidani
Coonntent fcl domn rapadly aned carotene tomadion did not tahe place

The ascothic aord content o the sk was more than doulbide
that of the pulp

There was a0 steads morcase mthe carolene content ol {he
mango dunme nponmy, e masonmn value was oreachod by aboul
the sidhe day and s vadoe was mantanod lor a tanhy long, tune

atten aneds
Deper tanent of  Brochomistiy,
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