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Abstract

A comparative study on physiological and biochemical composition of ten varieties
of mangoes was carried out at three maturity stages viz. immature, mature and ripeto
find out the standard one. During the investigation, whole weight of the mangoes,
pulp content, weight of peel and stone, total soluble solid (TSS), pH, acidity, sugar
content and vitamin C were determined at three maturity stages. It was observed that
all the varieties at ripe stages had higher sugar content as compared to immature and
mature stages. Attractive flavour and pleasant taste were al so developed in ripe stages
and differed from one another due to varietal specific. This characteristics odour
which appeared during ripening is due to ester and components of carbonyl types.

Introduction

Mango is now recognized as one of the best
fruits of al indigenous fruits due to its excel-
lent flavour, attractive fragrance, beautiful
shades of colour, delicious taste and high
nutritive value.! It is grown commercidly in
gighty seven countries.>® Several hundred
varieties are grown in the Indian subconti-
nent but a few specific varieties are commer-
cialized according to preferences of different
regions of the countries. India contributes
about 64 % of the world mango production.
Other mango producing countries are
Mexico, Pakistan, Brazil, Philippines and
Thailand. The total world production of
Mango is 15.7 million metric tonnes.® About

250 varieties of mangoes are grown in
Bangladesh.* Little information about some
varietal characteristics have so far been
recorded. But information about its export is
still unknown though it has a great export
potential. Among the main constituents of
this fruit, carbohydrate and acid contribute a
great deal to the food value of the fruit. Of
the three parts of the mango, pulp is the part
most utilized for human consumption. It is
cross pollinated and largely propagated by
seeds. Awareness in respect of improved
mango production is lacking. In view of the
above aspects, the present study has been
undertaken to throw light on some of the
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constituents of mango with a view to appre-
hending the fruit as a supplementary food
having a good calorific value as well as to
select the varieties for plantation with a hope
to be amember of the mango exporting coun-
tries.

Materials and Methods

The present experiment was carried out at
BCSIR Laboratories, Rajshahi during the
period from March to August 2002. The man-
goes used for this experiment were procured
randomly from three mango gardens adjacent
to BCSIR Laboratories, Rajshahi to get a
clear picture about the constituent and quali-
ty of the mango cultivars. In this experiment
mango of ten varieties were selected and
each variety contained ten mangoes. The
mangoes under experiment were Fazli,
Ashina, Langra, Surjapuri, Khirshapat,
Gopalbhog, Kisanbhog, = Mohanbhog,
Latabombai and Ranipasand. The mangoes
were analyzed at three different maturity
stages viz. immature (40 days after pollina
tion), mature and ripe stages. The immature
mangoes were cleaned, weighed, peeled and
the stone was separated. The physical charac-
teristics of the mangoes viz. whole weight of
mango, weight of skin, weight of stone,
weight of pulp were determined using stan-
dard methods and recorded in Table I. The
total soluble solid (TSS) were determined
with a hand refractometer.®> Sugar was deter-
mined by colorimetric method,%” vitamin C
was determined titrimetrically using 2, 6-
dichlorophenolindophenol 2° acidity was
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determined titrimetrically with the visual
acid-base method® and the pH was deter-
mined with a digital pH meter.** The chemi-
cal composition of the mangoes were deter-
mined at the above three stages and the
results are recorded in Table llaand I1b. The
above datawere statistically analysed and the
mean of different parameters was compared
by least significant difference (LSD) test.
The organoleptic tests and the physical char-
acters (e.g. colour, flavour and taste) of these
ripe mangoes were carried out and evaluated
by a panel of seven judges. The mangoes
were classified as follows on the basis of
their grading; excellent - 80 % or above,
good - 70-79 % and fair below 70 % depend-
ing on colour, flavour and taste. The results
are given in table 1.

Results and Discussion

It is evident from Table | that the whole
weight of all the mangoes increased gradual-
ly with maturity. The rate of increase is dif-
ferent for different Significant difference was
observed among the cultivars at three maturi-
ty stages. In the immature stage, the lowest
weight was found in Ranipasand (16.1 gm)
and the highest weight was found in Fazli
(123.2 gm). At mature and ripe stages, the
minimum and maximum weights were also
found in Ranipasand and Fazli varieties
respectively. The results agreed with the
reported results of Hossain et al.? In the
immature stage skin content of Fazli and
Surjapuri is 20.3 g but Mohanbhog and
Ranipasand were 22.4 and 22.7 g respectively.



103

Shafique, Ibrahim, Helali and Biswas

abe1s ad1y = ¢ afels Aiunke | ‘abers aine |\ = ¢ afiels Aiune | ‘9bels ainfeww | =T afels ANk «

190 ZL¢ | L0C | 1I€0 80 | ¢60 | SC0 980 | 8T | 0S¢€ T9C | 19¢ (%650°0) AST
€80 Zle | ¢8e | ¢ro ¢S50 | SCT | €0 8TT | 10¢C | 8L¥ 9g'e | ere (% T00) as1
L'89 §/9 | G99 | GV¥I €GT | 80T | 89T LT | L2Z | 90ST 2es | Tot pueseditey | 0T
9’69 v'/9 | ¥'99 eVl SYT | ST1 A1) 78T | TdC | veE6T 068 | 961 fequiodere 6
S0L 289 | €9 | ¢Vl 8€T | €0T | €SI 08T | ¥'¢¢ | 90LE | T'GET | 98 Boyqueyo N 8
1L L'69 | 989 | 8€T S¢T | TOT | 09T 8.1 | ¥ | 9€0E | TL0T | C¢VE Boyques iy L
2clL €TL | 269 TEeT €11 | ¢01 LYVT ¥'.T | 90¢ | L'80¢C 9’99 | €6¢ Boyqedoo 9
869 9/9 | 699 | G€T vl | 80T | L9T Z8T | €¢¢ | 99l | S¢L | vee Tedeusiiy S
TEL T¢cL | 90L TEeT TTT 16 8€T 89T | €0C | €09¢ 966 | 9'/¢ Lnde Ins 14
T¢L 269 | 8/9 | 8¢T €¢T | 66 TSt G8T | €¢¢ | 9GTE | €¢0T | €69 elfue €
€L 9¢L | VIL 0Tt 8Tl 69 LET 96T | LT | ¥06S | ¢'S8T | S'€6 BulusyY 4
99/, €G6L | gL | CTT ¥OT | 29 A4 €VYT | €0C | 2099 | §'S¥e | ¢¢CET Ilzed T
€ 4 T € 4 T € 4 T € 4 T
sefers Aunme A « safers Aiunme A « sabels AN A « sabers A1ne A « ol LA
(%) dind (%) suos (%) ums (6) wbeMmajoym | obuew joswen | ON ‘IS
S|ana] A11anjew Juadalip 1e sanalaen obuew ual Jo sonsligldeaeyd [ealbojoisAyd syl ‘| 9jqeL



41(1-2) 2006

Studies on the Physiological and Biochemical

104

abels adiy = ¢ afers ANk ‘Bfiels ainke |\ = g abieis AlLne |y ‘efels aineww | =T abeis ALNB A «

1650 | 2€00 | ¥¥T0 | €20 | T20 | €20 | T200 | 6T00| 8T00 | 020 | 8T0 | 610 | (%S00) AST
908'0 | E¥0'0 | 96T0 | T€0 | 620 | TEO | 6200 | 9200 | ¥200 | 220 | +20 | 920 | (% T00) AST
00'02ZT | 000V | €6'TT | 2S€ | #'S9 | 296 | €10 | ¥€0 | /S0 | 6V 9¢ | 9¢ puesediuey 0T
00ZTT | 00SE | /S80 | T8E | 9T9 | T€6 | ¥T'0 | 0S0 | €90 | €¥ e | 8¢ requiogeRe 6
L9VTT | ¥6°€E| TCTT | €46 | S29 | ¥06 | GTO | €€0 | 850 | S¥ L2 | ST Boyqueyo N 8
88'9TT | T€6E| 8280 | ¢6E | 9€9 | G26 | 9T0 | 620 | ¥90 | L+ ze | LT Boyques1y 'L
00'0ST | €€'6€ | 880T | €0F | S09 | T¥8 | €T0 | 0€0 | /G0 | ¢V 82 | S Boyqredoo 9
0S29T | 9€'Sy | TS60 | S8y | €29 | ¥'96 | 2T0 | 820 | 190 | 8% ve | 6¢C Tedeysiiyy 'S
€STOT | /S2E | €OTT | 80F | #95 | €26 | STO | S€0 | 850 | TS ge | z¢ undeling 1%
VSTET | GGV | 6160 | €27 | L2S | G98 | €10 | T€0 | 290 | 9% ze | L2 eibue €
GZ'96 | GL'EE| 6960 | ¥'9€ | LS9 | Z€OT | 9T0 | ZE0 | S90 | 8% L€ | 8¢ eulysY 4
/980T | TE€Ly | 9220 | Sev | G9G | €06 | STO | 20 | €50 | +'S v | g€ ljzed T
€ 4 T € z T € 4 T € Z T

sabers A1ne A « sebers A1unme A « sebers A1ne A « sabers A1 « Sl leA

(%) ol pv-ebns | (%) pioe oo se Alpoy | (WBOOT/W) O UlwelA Hd obuew josweN |ON IS

Sjans] Alanyew JualayIp e sanalieA obuew ua) Jo So1sia8)oeIeyd [eoIWaydolg 8yl "Bl] 9|qeL



Shafique, Ibrahim, Helali and Biswas 105
Table 111. The grading of ripen mango fruits as judged by the panel of seven judges based on
general qualities of mango
Sl. Nameqf mango| Physical Marking by individua judges Total |Mean Ord_er of
No cultivars characters | 1 213|145 6 7 rating
Colour |70 | 65|68 |75 |72 | 71| 69 | 490 | 70.0| Good
1 Fazli Flavour | 63 | 58 | 57 | 67 | 53 | 59 | 64 | 521 | 60.1| Fair
Taste 81 (83|85 |84 |82 | 80| 8 | 577 | 82.4 | Excellent
_ Colour |60 |52 |57 |49 |50 | 52| 48 | 368 | 52.6| Fair
2 Ashina Flavour | 45 | 43 | 41 | 50 | 53 | 51 | 49 | 332 | 47.4| Fair
Taste 63 | 61 |58 | 45 | 61 | 56 | 45 | 389 | 55.6| Fair
Colour | 73|78 |69 |73 |75 | 71| 76 | 515|736 Good
3 Langra Flavour | 93 | 74 | 88 | 71 | 74 | 98 | 96 | 614 | 87.7 | Excellent
Taste 90 |93 |89 | 94 | 96 | 84 | 87 | 633 | 90.4 | Excellent
. Colour |92 |90 |88 |87 |93 | 94| 87 |631|90.1| Excelent
4 | Khirshapat Flavour | 75 |82 | 74|85 |70 | 76 | 84 | 546 | 780| Good
Taste 78 | 88 | 78 | 86 | 88 | 86 | 83 | 587 | 83.9 | Excellent
Colour | 75|72 |78 |63 |86 | 69| 77 | 520 |743| Good
5| Gopabhog | goour | 7283|7075 |78 | 80| 81 |539|77.0| Good
Taste 90 [ 86 | 95 | 79 | 88 | 87 | 82 | 607 | 86.7 | Excellent
, Colour | 67 |77 |65 |72 |78 | 71| 62 | 492 | 70.3| Good
6| Kisanbhog | o | 60|57 |54 |63 |65]|60]| 59418597 Fair
Taste 73|68 | 74|77 | 69 | 65| 72 | 498 | 71.1| Good
= —— Colour |65 | 71|60 |74 |66 | 75| 68 | 479 | 68.4| Fair
ohanbnog | o vour 163 160 |68 |72 |65 | 76 | 70 | 474 | 67.7| Fair
Taste 70 | 73|61 | 66 | 74 | 70 | 62 | 476 | 68.0| Fair
. Colour 72 | 78 | 73 180 |84 | 70| 74 | 531 | 759| Good
8| Latabombal | ~o 166 | 72 |65 |63 |68 | 81| 62| 477|681 Far
Taste 74 | 73|79 |82 | 85| 80| 76 | 549 | 784| Good
9| Ranipasand Colour | 71|76 |72 |85 |80 | 75| 71 | 530 | 75.7| Good
Flavour | 68 | 62 | 60 | 65 | 59 | 63 | 54 | 436 | 61.6| Fair
Taste 75 | 72|76 |82 |86 | 75| 84 | 550 | 786| Good
10|  Surjapuri Colour |82 |76 | 72|80 |84 |8 | 79|555|743| Good
Flavour | 78 | 72 |68 | 73 | 78 | 82| 81 | 532 | 76.0| Good
Taste 80 |85 |81 |78 |85 | 8| 80 | 571 | 8L.6| Excellent
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In the ripe stage, Fazli was only 12.2 %
whereas K hirsapat, Ranipasand, Mohanbhog,
Kishanbhog and Langra have higher skin
content than that of Fazli. Although skin is
the non-edible portion of mango, the man-
goes of some varieties contained skin signif-
icantly different from others. A gradual
increase in weight of stone was also observed
with the increase of maturity. The seed
(stone) content of some variety differs signif-
icantly from others. In ripe stage, Fazli and
Gopalbhog have 11.2 % and 13.1 % seed
respectively which were analysed statistical-
ly and LSD results found significant both at
0.05 % Levels. The pulp content isthe edible
portion of mangoes and is given much impor-
tance during evaluation. The composition of
mango pulp varies from location of cultiva-
tion, variety and stage of maturity. The major
constituents of the pulp are water, carbohy-
drates, organic acids, fats, minerals, pig-
ments, tannins, vitamins and flavour com-
pounds. It was determined at the three matu-
rity stages, which varied from 66.4 to 73.5 %,
67.41t0 75.3 % and 68.7 to 76.6 % for imma-
ture, mature and ripe mangoes respectively.
The difference in pulp content was signifi-
cant among the mango cultivars at the three
maturity levels.

Table lla shows that pH of the mangoes
ranged from 2.5 t0 3.5, 2.7 to 4.2 and 4.2 to
5.4 for immature, mature and ripe mangoes
respectively. LSD results show that the
changes are significant both at 0.01 % and
0.05 % levels. The acidity of all the mangoes
decreased with maturity. It is due to the
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breakdown of starch into more sugars there-
by lowering down the percentage of acidity
of the fruits.’® The acidity was determined at
al the three stages and reported as citric acid.
A gradual decrease for al the varieties was
observed with the changes in advancement of
maturity. The gradual decrease in acid
content may be due to conversion of acids
into sugars by some physiological and bio-
chemical changes in the fruits. Our findings
agree with the results as reported by Robbani
etal 4

Regarding vitamin C, a gradual decrease in
vitamin C content was observed with the
increase of maturity. Fazli contains 90.3 %,
56.5 % and 43.5 % vitamin C at immatue,
mature and ripe stages respectively. The
results were statistically analysed and found
significant both at 0.01 % and 0.05 % levels
respectively. TSS content is considered as a
measure of quality for most of the fruits.
Generally taste and particularly sweetness of
the fruits depend on the percentage of TSS
content. From the Table l1g, it is evident that,
in ripe stage Khirsapat, Gopalbhog and
Ranipasand contained 21.8 %, 22.6 % TSS
respectively. Langra also contained 20.2 %
TSS. It is well known to all that the above
cited varieties are quality mangoes and have
a great demand. Sucrose, glucose and fruc-
tose constitute the bulk of carbohydrate and
most of the soluble solid in mango pulp. It is
rich source of B-carotene.™®

The characteristics odour that appeared in the
fruits during ripening is components of ester
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and carbonyl types. The difference in odour
among the varieties is due to variation in fla-
voring components. More than hundred
volatile components have been identified,
major ones being terpenes although several
other hydrocarbons, esters and alcohol were
also present in ripe mango fruit.®

A gradual decrease in non-reducing and
reducing sugars were found untill maturity.
When the fruits started to ripen on thetreei.e.
after about 96 days from fruit set, a decrease
in reducing sugar was noted. The soluble
sugars of the fruit pulp consist mainly of glu-
cose, fructose and sucrose. The rate of starch
accumulation was rapid at the beginning of
fruit growth and dowed down later but it
continued to increase up to maturity.

Like TSS content, sugar-acid ratio is also
considered as a measure of quality of fruit. It
is generaly recognized that quality fruits
have higher sugar-acid ratio whereas fruits of
less quality have lower sugar-acid ratio,
Khirsapat, Gopalbhog and Langra have
sugar-acid ratio of 162.50, 150.00 and 131.25
respectively. On the other hand, Mohonbhog
and Ashina have sugar-acid ratio of 114.67
and 96.25 respectively. Our findings agree
with the reported results elsewhere.!’

Mangoes are generaly harvested at physio-
logical mature stage and ripened for optimum
fruit quality. The fruit displays erratic ripen-
ing behaviour either on the tree or after har-
vest depending on the variety and environ-
mental conditions. It is evident from Table 11
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that the taste of Khirshapat, Langra,
Gopalbhog and Surjapuri is excellent. The
excellent colour was found in the case of
Khirshapat. All the three parameters of
Ashinaand Mohanbhog arefair inrating. Itis
concluded from Table Il that Khirshapat,
Langra, Gopalbhog and Surjapuri are best
quality mangoes. On the other hand, Fazli,
Kishakbhog, Lata Bombai and Ranipasand
are aso quality mangoes but not like Langra,
Gopalbhog, Khirshapat etc.
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