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Mango juice was hot packed at 180°, 2007, and 212°F as

well s after filling in tincans, exhausting and sesling was

processed for 30 minutes, 20 minutes and 15 minutes at 212%F

Lacquerred tin cans A2 were used for this purpose. Eifect of

these treatments and of storage on pectin quality has been studied

Acetyl value decreased progressively in all the products during

storage. There was a gradval decrease in ATA contents and

per cent esterification in the marc (AIS) of a1l the products during

storage. [In the produts hot packed at 180°F, the decrease in

the values was less as compared to other heat treatments.

In Pakistan, mango.juice in the form of ready-to-drink beverage is now
avilable in boities, but it maintaing its quality for 6-8 weeks, after which
deterioration starts. This may be due to certain changes in various constitu-
ents during storape. Pectin is one of the important constituents which is respon-
sible for maintaining the colloidal nature of the processed juives. With the
degradarion of pectin, the quality, of the juice deterioratees. The pectin
degradation may be cither enzymatic or through some chemical reactions.
The changes in pectin can be determined either by extraction with solvents or
in the marc prepared as aleohol Insoluble solids (ALS). The former meihod
of egziraction accounts for only 70% of the total pectin, The quality of
pectin is affecled by different factors which may inciude the varisty, handiing,
processing treatments as well as storage of the processed products,

Pruthi efal (1960) dehydrated guavas at 130°, 140°, 1507, 16G* and
170°F to 4 per cent final moisture content for determining the critical
temperature of dehydration for maintaining higher pestin quality. The grade
of pectin in apple pomace increased by decreasing the drying femperature
from 110°C to 90°C as reported by Dryden éf at (1952). By blanching
~ -gitrus peel for 30 minutes at 200°F Shefered and Graham (1852) observed
tegser bosses. of pectin quality, but as the drying temperature increased, pectin

*Dapartment of Food Tachnology, Universey of Agriculeurs, Lyallpur.
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quality decreased. The effect of the time and storage temperature of dried
peel and pomace of Asstam lemon, on recovery and pectin quality have been
reported by Ghaliba et af (1963). During dehydration of blanched roselle sepals,
Riaz and Rahman {1968), observed decreass in pectin guality as determined
by AUA contents and esterification valus, A considerable degradation in
pectin guality occurred during storage at room temperature.

The present study has therefore been undertaken to ses the effect of
ditferent heat processing treatments and of storage on the quality of pectin
in canned mango juice.

MATERIALS AND METHODS

Processing of Juice

Mango fruit (sucking type) was obtained in two batches and the juice
extracied from each batch was divided into three lots. The lots A, B and
C were hot packed in lacquered A2 caps at 180°, 200° and 212°F, respect-
ively and cans sealed. While the lots D. E and F after filling in lacquerred
Ad cans and exhausting for § minutes were proeessed for 30, 20 and 13
minutes at 2[2%F, respectively, The products after caoling were stored at
Toom temperature and during storage various constituents were detsrmined
at 0, 15, 30. 60, 91, 120 and 180 days intervals.
Chemical Characierfzation of mare

For characterization of pectic substances in fresh as well as canoed
mange juice, mare {alcchol insoluble solids) was prepared. The procedurs
of Mildred, MeComb and McCready (1958) were followed fot the preparation
of marc and chemical characterization of total pectic substances in the marc
of fresh aad canned juice processed by the above treatments. Acetyl values
were determined by the method of Owens ef af {1952). The following
detarmination were made -

|.  Free acidity Free carboxyl groups = Normality (N) X Val of alkali

(ML) :
2. Total Esters—Esters saponified per gram of neutralized maro worked
out by the following formula ;

Ester saponified per gm of marc=N X Vol of alkali used (ML},

3. dcetyl Vulue :  Acety! values were calculated us acetic acid by
the following formuls -

N X Vol of akali (ML) X 4.0
Percapt scetyl (—QOCH;) =

Wt of sample ir aliquot (g
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4. Ankydrowronic acld and Esterification :— ~ Thest values “wers
calenlated by the following formula using the figures from above determinas
tions by reducing all measurements to millieguivlents per gram of marg,

Anhydrouronic acid equivalent — 176
Esterified uronic acid carboxyls — Bster less acetyl.
Total uronic acid carboxyls — Free acid plus esterified wrondc
{free and combined) carboxyls
Per cent anhydrouronic acid — 176 X 100 X Total uronic acid
{AUA)Y carboxyls
100
Per cent esterification —_ Esteriﬁed aronic acid carboxyls
100

; Total uronic acid carboxyls,
RESULTS AND DISCUSSION

Por cent Ankydrowronic acld (Per cent AUA) : _

_ The AUA contents of the marc (AIS) during storage pericd of 180
days is given in Table 1. The mare preparcd from fresh mango juice had
32.51 per cent AUA contents which decreased during processing, the value '
ranged between 30.00 and 32.12 per cent, During storage 2 gradual decrease
nas been observed in the contents. In the produet processed for 30 minutes
at 212°F after 180 days storage, the value decreased to 1170 per cent,
while i the case of the product prepared by hot packing at 180°F, the value
was observed to be 19.62 per cent, :

Tame 1. The Effect of Canning and Storage ok per cent AUA in

Canned Mungo Juice under Different Treatments

Fresh : Storage Intervals (Days}
Traatments juice —_—
0 13 30 60 %0 {20 180

A: Hot packggo%t- 32.91 32.12 27.99 25.46 23,67 21.91 20.%% 19.63
l

B: Hot pached 2t 32 01 27,54 24.21 22.61 19.62 18,53 17.42 .
200°F

: Hot packedEt'- 7 29,73 25,48 24.11 23,32 19,53 17.12 15.84
2122

D: Procsssed for 30
minutes at 212°F

F Processed for 20
minutes at 212°F

F; Processed for 15 |
migutes ay 212°F

57,00 26.31 23.93 21.03 16.54 13.37 11.70

30.16 27.10 24.72 21 .81 19,62 16.36 15.40

-+

31.15 28.24 24.99 22.67 19.53 17.33 16.37

-
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Per cent Esterification :

: The percent esterification of the mar¢ (AIS) preparsd From the products
at different intervals during storage period of 180 days is shown in Table 2.
The marc prepared {rom fresh mango juice had 77.54 per cent esterification
which slightly decreased during processing in the products under pll trearments.
During storage o further gradual decrease occurred in all the products. At
end of 180 days of storage lower value was observed in case of the preducts
processed for 30 minutes at 212°F, Maximum retention was in the products
hot packed at 180°F,

The acetyl vaines and acidity {data not shown here) per pram of the
mere declined slightly during canning, however, dutiag ¥tdiage a pragressive
decreass was observed im the products. At the end of 1B0-day storage,

iod, minimum retention was observed in the case of the product processed
or M) minutes at 212°F and maximum- reteation in the product hot packed at
180°F, Total ester per gram of marc also decreased during storage in all
the products.

Statistical analysis of the data in Table 3 showed highly significant
values lor treatments and storage for both characters, '

TamLe 21 The Effect of Canning and Storage on per cent Esterification of

Factin of Cannzd Mango Juice under Different Treatments

: Fresh Storage [ntervals {Days)
Treatments juice :
1} 15 ag a0 90 120 180

A:Hot packed- at  77.54 76.99 76.10 75.59 75,46 75.10 74.36 73.99

- 180°F
B: Hot packed at |, 76.91 76.90 75.20 75.09 75.88 14.26 13.63
200°F :
C:Hot pac%edoat - 76.91 76.74 7519 75.09 74. 74 14,28  73.33
: 12°F

D: Processed for 30 ,, 7539 F&.57 7426 73.22 720 71,05 6%.10
minutes at 212°F, S

E: Processed for 20 ., 26,10 74,67 74,37 M1 73 90 1311 72.5Y
_ minutes at 212°F, _

F: processed for 15 ,, 76.27 75.001 74.64 74,36 7TI.ET 160 T3 UI
minutes at 212°F. _

TanLe 3,  dnalysis of Varfance for per cent esterification and AUA Conterts
in Canned Mongo Juice wnder different treainients

Dur to F. Ratio
Per cent gesterificrtion Per cent AUA
Treatment - -
: S ) B ; 14.08%* .
Storags duration 1476 L T im




" EFECT oF HEAT oN Mango Tuice 7
Pectic substances. are associated . with inter-zetluiay idyets of plonts.
these cannot therefore be extracted eompletely. These substances controt -
texture of plant material during processing and storage and hence cumplete
characterisation of these substances is necessary, ‘For this purpase, charac-
terisation of these substances in the marc (Aloohol Ingnluble solids) is most
degizalble in order te avoid losses of these substances by othet extraction
methods, The characteristics, namely, anhydrouronie acid {AUA) contents
and percent esterification and acetyl vaive are emploved for delermining the
eff=ct of varions treatments on pectin quality of processed produts, The
highot the valug of former twe [actors, the greater the Jellying power of
pectin, thereby, maintaining better quality of the product, but with the increase
of acetyl value there is decrease in pectin quality.

_ Pruthi et &/ (1960) observed during dehydration of guavas that blanching
before deliydeation had a beneficial effect on pectin guality: Dchydration at
'150°F was shown to be a safe temperatuce as AUVA content in the material was
maximurn, but at 130° or 110°F, the contents were lower which might be dug
to engzymatic degradation at 130°F and heat degradation st 1709F.

Higher dehydration temperatore and lomger storage potiod at room
temperature had a degrading effect on the pectin quality of dried roaelle sepals
as determiped by Riaz and Rahman (1%68). Similarly, a higher storage
temperatire (38°F) of dried lemon peel affected the quality of pectin as
observed by Chaliha er af (1963). but this was best retained by a relative higher
ternperature for & short period.

~ Tn the present study, processing temperalure and storage perted as well ag
temperaturg affected percent esterification and AUA contents in the products.
When the juice was hot packed at 180°F, ihera was less decrease in the values
as cumpared to processing at 212°F for 30 minutes both during processing
end storage.  This affected the pectin quality and the quality of the processed
mango juice under various heat treatments.  Further study, to minimiss
Joss of quality, is therefors, desirable including such wther factors as different
storage temperatures, types of containers, ptocessing temperature and time
of procesaing.
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