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Jack fruit (.A.rlocarpus intt~grifolill), a tropical fruit tree, is found widely irown 
in several parts. of India, particulady in the Sottth. Reputed both for its 
exceptionally large individual fruit size (\veighing 10.60 lbs. each) as well 
as for the high yield per tree, according to Naik 8, the jack is believed to 
rank fdretnost amongst the South Indian fruits in the ·,quantity of food 
produced per unit area. Besides the numerous uses to which the different parts 
of the fruit are· put, the flesh or bulbs can be utilised in the manufacture of 
jams, beverag5, candies, preserves and dehydrated products etc&. No data 
are available on the. nutritive value of jack as affected during processing. 

Likewise, guavas, which are an excellent source of vitamin-C (containing 
200-400 tng./100 g. of fruit 3· 5,' ) and are grown practically all over the country, 
have not yet received much attention of the workers in this field. In India, 
no data are available on the effect of different processing operations on tbe 
overall -nutritive value of canned guavas. In the present paper, some data 
are presented on this subject. 

ExPERIMl!;Nr.:'AL 

Mdkods of Procusing 

(i') Jack fruits.-Ripe, medium sized jack fruits obtained from the Mysore 
n:thrket were canned according to the method of Bhatia4 . in llb. jam size 
plain tin cans at the. rate of 2T1 g. (8 oz.) per can to each of which was added 
128 g. ((.l oz.) of bot 40° Brix cane 11ugar syrup of 0.5% acidity. The cans 
w~re gj.ven art exhAust of 6-8 minute!t at 206°F and processing of abo11t 25 
minute~ at the same temperature. 

Ttlekni&al data on proc11sing of jat:k fruits : Number of fruit, 8; •weight of 
each fruit, 19 to ·28 lbs.; bulbs, 30.5 to 38.5% ; peels, 47.5 to 52.9%; stQIIles, 
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6.2 to 8.6% ; waste from bulbs, 3.5 to 5.7% ; total weight ef 8 fruits, 180.5 lbs. ; 
number of jam size cans made, 100. . · 

(ii) GuarHl.-Ripe, .firm and sound guavas of a local -v:ariety, obtained 
from the Mysore mllrket, were employed for this investigation. The fruits 
were washed thoroughly in ruuniag cold water, peeled thio.ly and ttniformly 
by hand with stainless steel knives and kept immersed in 2% brine to prevent 
enzymatic browning. The peeled fruits were thea halved, cored with stain
less steel coring knives, washed gently in water to remove the, salt, quartered, 
mixed and packed by random sampling into I lb. jam size plain tin cans @ 

220 g. per can, to eacfl of which 110 g.; of hot 40° Brix cane sugar sy~p 
containing 0.1')!, acidity was added. They were then exhausted till the centre 
of e!Cth can could acquire a temperature of l68°·170°F, immediately after which 
they were sealed, processed in boiling water (206°F) for 20 minutes, cooled 
as usual in water, and wiped dry. The data obtained on the preparation of 
fruits of 3 different grades for eanning are presented in Table I. 

TABLE I 

SI. Particula.n. Lot I Lot II Lot .III Total. 
No. Grade A. Grade B. Grad~ C. 

1. No. of fruits 50 93 215 ~88 

2. Total wt. of fruit& 2llb. 2 oz. 32lb.10 oz. 6.J.Ib.l2o:i!. 1181b. Boz. 
3. Average wt./fmit (o.z,) 6.8 5.6 4.2 4.':1 
4. Peels and core& (%) 42.0 ~.9 49.4 46.6 
5. Material euitable for canning (%) 58.0 56.1 50.6 53.4 
6. No. of caoa mad.e (I lb. jam aize) 130 

It will be seen that the size of fruit has considerable influence on the 
%. recovery of the materia"... fit for canning, which has been found to be higher 
in large sized (A grade) fruit tpan :in smaller fruits (C grade), the comparative 
figures being 58.0% and 50.6% respectively. 

Sampling and Ana/ltical Proc•duns 

(a) F,.s!&fndt.-From the entire lot, made homogeneous by gentle mixing 
of the prepared fruit both in the case of jack anJ guavas, about one lb. 
material was sampled at random, Glended in a wa.riqg bl-.ndor into a fine 
pulp, aliquots from which were withdrawn and analysed accofding" to 
A.O.A.C. methods 1 • 4seorbic acid was estimated colorimetrically by the 
-~ethod ef Robinson and Stotz8, while carotene by that of Association of 
Vlklmia Che1Il_ists2, 

(b) Cann1d fruits 11-The •cut-out' data of six cans. vicked at random from 
the bulk lot, in either case, were collected according to the method of Hirst 
and Adam8 • The well-drained fruit pieces fro;Dl each can were separately 
homogenized in a wating blendor. For ascorbic acid~ sugars, total solids 
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and proteins, aliquol$ were withdrawn immediately J.n bpth the cases# •hlle 
for rest of the analysis, the samples were stored \t a low temperature ·till. 
required for other analysis. which was usually completed withi!Pabout 7-10 
days. Likewise, aliquots from drained syrup from each can, in either case, 
were also analysed. The results are presented in Table II. 
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TABLE II 

(Results based on the analysis of 6 cans individually examined 24 hours 
after processing). 

Canoed guava, Canned Jack fruit. 
Particularo. Range Average. Range Average. 

Ma•. Min. Mu. Min. 

Vacuum (inchea) 18.0 14.0 15.8 lS 14 14.5 
Head-apace (incbeo) 1/4 1/8 3/16 114 1/8 3/16 
Drained weight (%) 68.1 -73.2 71.0 72.8 -69.2 71.2. 
Anal,.aia of a,.rup : 

Co5nlcted Bris (at 68"F) 21.4 20.4 20.9 30.4 27.4 28.2 

Total110li<¥ (S) 21.6 20.6 21.1 30.7 'Z1.1 28.5 
Ascorbic acid (mg./103 g.) 71.7 S9.9 64.5 8.2 7.0 7.4 
% Acidit,. (w/w, as citric acid) 0.16 0.14 0.15 0.44 ll.40 0.42 
Reducing sutam (%) 3.5 2.9 3.1 12.1 11.7 11.9 
Non•reducingaugars(as% sucrose) 16.0 13.2 15.1 13.2 11.7 12.4 
Total sugars (as invert) 19.3 19.1 19.2 27.10 25.0 26.05 
Carotene (mg./100 g.) 

Neslisible 
% Proteins (N >e 6.25)• 0.79 0.53 0.67 0.98 0.96 0.97 
Calcium (Ca) (m,./100 g.)• 55.0 38.0 46.0 40.4 32.1 3~.6 

Iron (Fe) (mg./100 g.)• 0.53 0.08 0.26 0.60 0.42 D.56 
Ph91pboru1 (P) (mg.jlOO g,)• 36.3 21.4 27.5 7.0 5.1 6.6 

Analyaia of solids (fruit) 
Total solids (%) 25.6 22.7 -b.CJ 29,9 27.5 28.9 
Ascorbic acids (mg./100 g.) 64.2 52.9 5:1.0 6.4 4.4 5.2 
% Acidit,. (w/w, as citric acid) 0.13 0.119 0.11 0.48 0.42 0.4.5 
Reducing "'Ujan (S, w/w) 3.88 2.36 2.91 12.4 11.0 11.3 
Kon-reducing sugars 
S sucrose) 

(w/w as 13.95 11.02 11.71 12.9 11.9 12.6 

Total sugan w/w (a& % invert) 16.82 14.51 16.07 24.4 .24.1 24.3 
Carotene (mg./100 g ) 0.14 0.13 O.l33t 
%Protein (N ~<6.25)• l.B7 1.44 1.66 0.44 0.42 0.43 
Calcium (Ca) (mg./1~ g.)• 41.5 32.7 36.2 24.8 24.0 24.4 
hc.n (Fe) (mg./100 g.)" 30.8 12.6 19.5 0.82 0.40' Q.62 
Phospboru& (P) (mg.jlOOg.)• 41,5 30.4 36.2 17.0 15.1 16.5 

•on dry-weight bans. Dot determined txD.mDf-

Physico-6hemi~al Composition 

(i) ]t~~:k fruU.-Total solids, 22.8% ; ascorbic acid, 'f..6 mg./100 g. ; %acidity 
'W/w (as anhydrous citric acid), 0.30; redncing sugars, 6.1% ; total sugars 
(as invert), 15.9%; p.:. 5.5; caro~en.e, 0.13 mg./lOOg. ; protein (N x 6.25).1t'.~J·; 
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calcium (Ca)*, 35.1 mg./H)() g.; iron (Fe)*, 1.01 mg./100 g.; phosphorus (P)"', 
14.8 mg.(100 g. 

(ii) Glli'IDB.-Corrected refractometric solids CT.S.S) at 68°F, 7.4; total 
solids, 24.01 ; ascorbic acid, 129.9 mg./100 g. ; % acidity w/w (as anhydrous 
citric acid), 0.18; total sugars (as invert), 5.4%; reducing sugars, 2.1%; non
reducing sugars, 3.14% ; protein (N x 6.25), 2.62%*;,. calcium (Ca)*, 79.0 
mg.(lOO g. ; iron (Fe)*, 0.31 mg.(100 g. ; phosphorus (P)*, 18.9 mg./100 g. 

Cut-oul &tamination 

The cut-out examinaHon (Table II) revealed that both the products were 
of high quality, had a. high vacuum of 14-18 inches, normal head-space, good 
drained weight (on an average about 71.0% i.a either case) and the drained 
syrup had good appearance and the normal cut-out brix. In actual canning 
practices, however, there are possibilities of variation in the chemical 
composition of the raw material (fruit) which will affect the 'cut-out' brix. 
In order to get a product of uniform cat-out brix it will therefore be. advisable 
to first determine experimentally the approximate. cut-eut brix before 
commencing canning on a commercial scale. 

Jack fruit is a poor source of ascorbic acid and carot~ne, the respective 
figures beiug 7.6 and 0.13 mg., while guava (local variety) is fairly 
rich in ascorbic acid (129.9 mg.). During canning it was noticed that 
a considerable amount of the ascorbic acid was passed on to the covering 
syrups (about 50%) and the retention of ascorbic acid in jack and guava was 
found to be 89.9% and 76.9% respectively. The comparative lower percentage 
retention in guava might perhaps J:le due to the partial leach~g of some 
ascorbic acid during immersion of peeled guavas in 2% brine on the prepara· 
tion table, which was u·ot the case in jack fruit. There was no material 
change in carotene, proteins a.nd mineral content. There was a considerable 
diffusion of sugars from syrup to fruit. Thus, the total sugar content of 
guava and jack increased from an initial figure of 5.4 and 1S.9 to 18.07 and 
24.3% respectively, while correspondingly, the brix of drained syrup was 
reduced to average figures of 21.1° and 28.5°, the initial brix of the syrup i.a 
either case b~ing 40°, I.ikewise, there was an equali6tion of acidity between 
the two phases. 

The authors wish to thank Dr. V. Subrahmanyan for his keen interest 
in these investigation•. 

SVMMAB.Y 

Results of the studies made on the effect of ~rocessing operations on 
the overall nutriti';e value of canned guava and Jack fruits have been 
reported. Samples, in replicates of six, drawn at random, were analysed for 

en clr1 wei&bt ba11i11. 




