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Abstract

Fruits of five cultivars viz; Purbi, Bedana, Bombai, Serai and

Gola were picked from exposed and unexposed portions o

trees. The results indicated that exposed fruits were less acidic, rich in vitamin C, total sugars and reducing sugars as

as soluble solids. The unexposed fruits were found heavier i
non-reducing sugars, Therefore, it might be suggested tha

Introduction .

Litchi belongs to the family sapindaceae or soapberry and
is grown in different countries of the world, Being a
subtropical fruit, litchi thrives best under moist subtropical
climate. Alternate spells of rain and dry heat in summer
cause splitting (Maiti, 1985), In Pakistan litchi is cultivated
on an area of about 261 hectares and yields approximately
1469 tonnes per annurm {Annonymous, 1993). Quite a
number of cultivars are grown in India and Pakistan. The
significance of the effect of exposure on the quality of
citrus for various parameters, under specific agro-climatic
conditions and its possible use in horticuitural crops has
been advocated by many workers like Ghosh and Mitra
(1990}, Underhill and Wong (1920}, Mitchell et af. (1992),
Badiyala (1993), Rehman et a/. {1982}, Rehman et al.
{1984}, Chaitrakulsub et a/. {1988) and Ray and Munshi
(1990). As literature regarding exposure 1o sunlight on the
quality of litchi is insufficient therefore, the present
investigation was initiated.

Materials and Methods

The effect of exposre to sunlight on the chemical
composition of litchi fruit was observed in 1995 at the
orchard of Fruit and Vegetable Development Board, Dera
tsmail Khan. Fruits of five cultivars namely Purbi, Bedana,
Bombai, Serai and Gola were collected from the trees of the
same size and age {about ten year old). The Fruits of sach
cultivar were picked from the exposed and unexposed
portions of the same tree and subjected to physio-chemical
analysis at the Biochemiistry Laboratory, Agricultural
Research lnstitute (ARD, Ratta Kulachi, D.I.Khan. Twenty
five gram of pulp was weighed in triplicate and esach was
transfered to a 400 mi! beaker with hot water and was
diluted to about 200 mil. It was boiled gently for 15 to 20
minutes and then transfered to a 250 ml volumetric flask
and cooled and made up the volume. The total acidity was
determined by the following formula:’

Total acidity = Z = iy__x_N_xMjg_) x 100
W
Where:
7 = Percent (%) of acid (Citric acid).

v

Volume in ml of NaOH used.

n weight, stone, peel and pulp aleng with more total acidity
t exposed fruits should be preferred while picking.

N Narmality of NaOH.
Meq = Milliequivalents of Citric acid being 0.070.
W Weight of sample in gms.

Vitamin C content of the freshly prepared sample
determined by the standard 2,6 dichlorophenol indopt
dye method according to A.C.A.C. (1270). Wher
reducing and non sugars were determined and as desc
in A.0.A.C. {1970). Formulae for the sugars and
reducing sugars are given below:

Reducing sugars:
Fehling sclution equivalent
{gms dextrose) x 250 x 10

% Reducing Sugar
mi. sample solution used x

Non-reducing sugars: Non-reducing sugar {Sucrose}
computed from the data obtained for reducing sugar
total sugars as follows:

% Non-reducing sugars = {% Total sugars - % Red
sugars): x 0.95, Total soluble solids (TSS %)
calculated as follows:

Dry weight of sample x 250 x 10{
50 x 25

%TSS

Data on various parmeters were recorded and ana
statistically using computer programme, {MSTATC) f
design management and analysis prescribed res
(Bricker, 1991).

Results and Discussion

Total acidity {%): It is evident from Table 1 that
acidity recorded for varieties, exposure to suniight
interaction are highly significant. Variety Serai cont
maximum percentage of total acidity, which was foll
by Bombai with total acidity of 1.91 percent. The leas!
acidity was noted in variety Bedana. The exposure |
depicted that the fruits which were not exposed 1o 5u
had more acidity as compared to the exposed fruits
interaction for variety and exposure noted for total 2
was significant, Maximum acidity was observed in
variety under unexposed condition and results are sim
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the findings of Rehman et al. (1984),

Vitamin C (mg/100 gm of pulp): The data recorded for
Vitamin C content are presented in Table 2. The differences
among all the means observed in this regard were highly
sgnificant.  Among varieties, the Bedana contained
maximum vitamin C content followed by Gola. The exposed
fruit had higher vitamin C content 52.71 mg/100 gm as
#ainst the unexposed fruits with value of 52.50 mg/100
gm. The Bedana had more vitamin C content when studied
for the interaction. Findings of this research indicated that
fiuits when exposed to sunlight had more vitamin C
twntent. These results had also been advocated by Harding
etel {1938}, Murphy ({1938) and Rehman et af. {1 984)

Table 1: Total acidity (%) as affected by exposure to

sunlight
Exposure

----------------------------------------- Mean
Varieties Exposed Unexposed
Purbi 1.68 D 1.69 0 1.68C
Badana 0.98 F 0.99F 0.98E
Bombai 1.87 C 1.95 B 1.91B
Serai 1.99 B 211 A 2.50A
Giola 1.13 E 1.14 E 1.13D
Wean 1.53 B 1.57 A

Wean followed by similar letter do not differ significant at
P=0.05 : '

Wiible 2 Vitamin C (mg/100 gm pulp) as affected by
exposure to sunlight

Exposure
--------------------------------------- Mean
Exposed Unexposed .
52.74 E b2.48 F 52.61C
59.91 A 59.61 8B 59.76 A
47.87 G 47.67 H 47.770D
45.71 1 45.56 J 4563 E
57.34 C 57.19 D 57.27B
52.71 A 52.508B
kan followed by similar letter do not differ significantly at

feducing sugars: Results shown in Table 3 are non-
pnficant for the interaction, however highly significant for
f¢ variety and exposure facters, Variety Bedana showed
eximum - reducing sugars. Next variety was Gola with
Mucing sugars of 6.20 percent. The least percent reducing
jars was recarded in Bombai variety. The sunlight effect
the fruit quality with reference to reducing sugar
é centage revealed that fruits exposed to sunlight had
istor percentage of reducing sugars i.e. 5.87. The
raction study declared that means recorded for reducing
s had no significant effect. But cv. Bedana under
osed condition  had maximum reducing sugars in their
it
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Table 3: Reducing sugars (%) as affected by exposure to

sunlight
Exposure

----------------------------------------- Mean
Varieties Exposed Unexposed
Purbi 6.13D 6.02 E 6.07C
Bedana 7.15 A 7.078B 711 A
Bombai 4.79 +H 4.72 | 475 E
Serai 504 F 4.95 G 499D
Gola 6.24 C 6.16 D 6.20B
Mean 5.87 A 5.78 B

Mean followed by similar fetter do not differ significantly at
P = 0.05

Non-Reducing sugars: Mean differences for the non-
reducing sugars are presented in the Tahie 4, which are
significant for the variety and exposure to sunlight and are
non-significant fer their interaction. Exposure study
indicated that fruit under shade had greater percentage of
non-reducing sugars as compared to exposed fruits. Non
significant interaction was noted for non-reducing sugar.
However, variety Gola had maximum nan-reducing sugar
under shade against the exposed condition. The lowest
percentage of non-reducing sugars was recorded in varigty
Bombai.

Table 4: Non-reducing sugars (%) as affected by exposure

to sunlight.
Exposure

----------------------------------------- Mean
Varieties Exposed Unexposed
Purbi 4.32 C 4.34 C 4.33C
Bedana 4,44 B 446 B 4,458
Bombai 3.77E 3.79E 3.78E
Serai 389D 3.92D 390D
Goala 4.75 A 4.76 A 4,75 A
Mean 4,23 B 4.25 A

Mean foflowed by similar letter do not differ significantly at
P = 0.05

Table 5: Total soluble solids {%) as affected by exposure.

to sunlight
Exposure

----------------------------------------- Mean
Varieties Exposed Unexposed
Purki 1296 D 12.86 E 12.81C
Bedana 1417 A 14.05 B 1411 A
Bombai 10.01 G 9.93H 9.97 E
Serai 10.26 F - 10.22F 10.24 D
Gola 13.85 C 13.81 C 13.838
Mean 12.25 A 1217 B '

Mean followed by similar letter do not differ significantty at
P = 0.05

Total soluble solids percentage (TSS %) The data for the
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above mentioned trait are presented in Table 5. Mean
differences are highly significant for all factors as well as
their interaction. The resuits for the varietal factor indicated
that variety Bedana had the maximum total soluble solids
percentage and superceded the Gola of TSS. Variety
Bombai with 9.97 Percent total soluble solids contained the
lowest TSS amongst all. Exposure factor revealed that fruit
under exposed condition had maximum percentage of total

soluble solids as compared to fruits under unexposed
condition. Resuits of interaction had clearly predicted that
variety Bedana under exposed condition had the maximum
percentage of total scluble solids. Rehman et a/. (1984) had
great analogy with present findings. However Bartholomew
and Sinclair (194 1) had contradicted the above logic. Many
factors like weather, soil condition, rainfall or varietal
differences might be responsible for the contrast in results
obtained by different workers. '

References

Anonymous, 1993, Lichi ki Kasht. Zarat Nama, pp.15-19

A.O.A.C., 1970. Official Methods of Analysis Association
of Official Analytical Chemists, Washington D.C., It Ed.

Badivala, 5.D., 1993. Maturity standard for Muzaffarpur
litchi fruits. South. Ind. Hort., 41: 223-224.

Bartholomew, E.T. and W.B. Sinclair, 1941. Uneqgual
distribution of soluble solids in pulp of citrus. Plant
Physiology., 16: 283-312.

Bricker, B. 1991. MSTATC; A microcomputer programme
for the design, arrangement and analysis ot agranomic
research experiment. Michigan State University, USA.

Chaitrakutsub, T., P. Chaidate and H. Gemma, 1988. Study
on fruit development of {Litchi chinensis Sonn.) var.
Hong-Huay. Japanese J.Trop.Agri., 32: 201-207.

Pak. J. Biol. Sci., 2 (3): 894-896, 1999

Gosh, B. and S.K. Mitra, 1990. Effect of varying leveis
nitrogen, phosphorous and potassium an yield an
quality of litchi (Litchi chinensis Sonn.) cv. Bombs
Haryana J. Hort. Sci., 19: 1-2. 3

Harding, P.L., J.R. Winstion and D.F. Fisher, 193
Seasonal changes in ascorbic acid content of juice §
Florida oranges. Proc.Amer.Soc.Hort.Sci., 36 35
370. ;

Maiti, S.C., 1985. Litchi In Bose, T.K. (Ed), Fruits of Indd
Tropical and sub-tropical. Naya Prokash, Caleu
India, pp: 388-408. ‘

Mitchelt, G.E., R.L. McLauchlan, A.R. Isaacs, D.J. Willi
and S.M. Nottingham, 19292. Effect of low do
irradiation on composition of tropical fruits 2
vegetables, J. Food Comp. and Analysis, 5: 291-3

Murphy, E., 1938, Vitamin C and light. Proc. Amer. ¢
Hort., 36: 498-499

Ray, D.P. and P.S. Munshi, 1990. A nate on gualitati
parameters and its association with leaf and o
nutrients litchi {Litchi chinensis Sonn.). Orissa J. Hof
18: 1-2.

fichman, S., |. Abmad, A, Ghaffoor and A K. Baloch, 198
guality of sweet oranges (Citrus sinensis ) as influend
by the fruit orientation on the tree. Pak.J.Sci,, 34:§
70. ]

Rehman, S., A.K. Baloch, and A. Ghaffoor, 1384. 1]
quality of sweet oranges {C/trus sinensis ) as influe
by exposure to sunlight, J, Pure Applied Sci., 3: 1

Underhill, S.J.R. and L.S. Wong, 1990. A maturity stard
for lychee (Litchi chinensis Sonn.). Acta Horticultus

269: 181-187. i

896



	PJBS.pdf
	Page 1


