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INTRO I)(~(~TIO IV 

THE maintenance of the original quality 
of citrus juices during storage is one of 

the difficuIt. problems that confront the citrus 
fruit juice Industry to-day. Quality 
consists in taste, flavour amI general appea
rance of the product. It is the taste and 
flavour that influence the acceptability 
of nearly every thing that passes the lips 
whether it be food or beverage. Good 
flavour in a particular food is in itself 
an automatic insurance of the fact that 
people will consume it not only to maintairi 
their hea.!th, but also to reach the desirable 
target of n"rmal or' optimum Nutrition. 
Flavour is of great importance especially 
to UlOse of pOOl' or capricious appetite, 
who may not consume enollO'h food unless 
the flav(;ur is attractive. From commer
('inl point ot view, too, a more pleasant 
product is liable to be sold in greater quan_ 
tities than a cOlllpE'titor's similar produ{,T, 
with leHs of pleasant flavolll'. althongh the 
price for both the products may be the 
samE' and t.he adl'ertising appeal equal. 

The l'hf'rnical a;;pect "f flavour must 
also be given due consideration, specially, 
with re8peet to· na tuml flavour present 
in citrus juices. FFavour in citrus JUIces 
is due to t.he flalvouring agents & parti
enlarly due to the essential oils (Odoriferous 
Volatil oils) present in them. 'rhese essen
tial oil" are the im portant sources of ar(,mH 
and flavour & hence are of great illlportanee 
for the Food Technologists. 
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Attention must also be given to the 
effect of other factors like, (1) the method 
of treatment etc. before packing, (2) oxy
gen present in the head_space of the 
container and that dissolved or adsorbed 
on the juice particles, (3) the type of CIIll

tainer, and (4) storage condition>:, specia
lly when they are to be pre<;erved fot long 
periods. Such c,)JIsiderations will primarily 
be guardian over the natural flavours, as 
far as possibk, and also over their reten
tion in the final pruduct. Keeping the 
above points in view, an investigation was 
undertaken on the Preservation of pure" 
citrus juices, 11 brief report of which with 
regard to· the keeping quality of citrus 
.iuices during storage, is given in this 
article. 

'tl.\'I'I<;IUAI,~ & ME'I'HOI)S 

Juice" from 7 different citrus fruits name
ly Orange (Mosambi), Grape-fruit, Sweet, 
lime, Galgal. Nagpuri 8.angtrll, Lime an<,l 
Kbatta: were extracted 'and packed as 
(i) control, (ii) sweetened with the addi
tion of cane sligar @ 5% (iii) dearated, 
and finall.v, under each treatment, l.hey 
were separately preserved by (1) Ordi
HaJY P'tsteurizationat 175C F for ~ hour 
(both in 12 oz plain tin cans as well as 8 oz 
bottles) '(2) Overflow pasteurization (bottles) 
(3) Putftflsium - Meta - bisl1lphjt~ @ 700 
p. p. m. of 80'1 (4) Sodium Benzoate 
@ 1000 p.p.trI. (5) Flash pasteurizatioll at 
190°F for one minute both in S oz bottles 
and 12 oz plain tin cans, All th!.' sets 

15 



thus prepared were stored at (1) room ttlm· 
perature (2) in a refrigerator (3) in an 
in('ubatOl (37°0). 

QU,lNT1TAVE ORGilNOLEPTJC ANAI.YSIS 

The perception of flavour involves 
several senses, particularly the sense of 
tongue-taste, the sense of smell, and the 
sense of feeling. The tongue-taste encom. 
paSses very well the flavour of such subs. 
tances as citric acid, sugar et.c, Odour, 
on the other hand, can be detected effec_ 
tively from within the mouth quite as 
well as through actual smelling, for there 
is a convenient and effective back entry 
from the mouth to the smelling area in 
the head by way of throat, Some of the 
scented air is pumped upto the smelling 
area each time one swallows. The warmth 
and moisture of the mouth make odour 
perception even more delicate and des
criminating than it is ttJrough ordinary 
smelling. A considerable reproducibility 
with respect to quality of citrus juices may 
be obtained through organoleptic analysis 
The figures given in the table below are 
taken from typical data devuted, entirely 
to the appraisal of Squashes prepared from 
preserved citrus juices The values given 
therein represent the general tasting 
practice followed and demonstrate the deg
ree of accuracy which may be obtained 
by such type of routine organolept,ic work. 

Scoring was done on a 100 point scale 
as detailed in the ta hIe i.e. 20 marks for 
taste, 50 for fl'-lvour and 30 for general 
appearance. which includes clarity as well 
as colour of the product. The sampl·s. 
which procured about 80 marks OJ' abo\'e, 
were considered as excellent, those which 
obtainend between 70.80 as good and bet
ween 60·70 as fair. 

Tasting was done in an established 
manner, without swallowing, in~.l oz. 
sips, after ea(lh of which the mouth Was 
rinsed with water. All the fin din g s 
of the different technical tasters were 
written down by them secretly and 
scored to the nea.rest whole point. Then 
score - sheet were turned over to the author 
for tabulating and averaging. The table 
referred to above emuodies typical data 

obtained with regard to the keeping quality 
of Lime Juice and Sangtra juice packed 
under different treatments and methods of 
preservations and stored under different 
conditions, 

UISCITSSION 

The general keeping quality of JUices is 
affected by a number of factors, both from 
within and without and every change that 
occurs in them is likely to influence flavour. 
The factors from within include the life 
process of raw fruit or the nature of the 
fruit & fruit juice, Enzyme actions, and 
various chemical changes such as sugar 
protein reaction etc. The factors from with
out are those of the environment. They 
include the oxygen present 'in the Head 
space, or dissolved or adsorbed on the juice 
particles, the substance of the container, 
the method of preparation & extraction, 
the method of packing or preservation of 
juices & storage conditions etc. 

Thus, Sweet Lime juice, immediately 
after extraction got intensely bitter, taste 
being almost equal to that of Quinine; lhis 
may be ascribed to the presence of various 
glucosides, which offer great obstacle in the 
successful preservation of Sweet Lime juice. 
An investigation is, therefore, r.ecessary 
with regard to finding the composition of 
the juice in respect particularly of the 
substance which is responsible for the bitter, 
ness and the mechanism involved in these 
changes as also for developing a manufac, 
turing technique by which this bitterness 
can be overcome. 

Similarly, Grape - fruit juice is also 
somewhat bittter, because of the pre~ence 
of bitter principle-naringen-a lemon yellow 
crystalline glucoside-found in great abun. 
dance in the albedo and in the carpellary 
membranes. The presence of even one 
part of it in 8000 parts of ju1ce renders 
it extremely bitter (Tressler et ai, 1939). 
California Grape.Fruit, according to Poor, 
(1934), was found to contain 0.06 % of 
naringen in juice, 0.15% in rag, 0.90% in the 
peel and 1.49% in albedo; further it is 
more in unripe t.han in fully ripe fruit. 



T"~ KUPING OUALITY m (Inus JUiUS 
(F?'om, page 16) 

Thus the selection of the right type of fruit 
for juice and also the method of extraction 
is bound to influence the taste and flavour 
of a particular juice, as slight maceration 
of the albedo porti()ll or of the carpellary 
membranes may result in a bitter and 
highly unpalatable juice. 

Juices of Lime, Galgal and Khatta, be
cause of their high acid content, could not 
be tasted as such and hence it was not 
possible to evaluate them as such. Anyhow, 
the squashes prepared from these were tasted 
and the remarks are given on the next page. 

In Lime juice the retention of origina.1 
flavour and aroma was much better than 
either in Galgal or Khatta juice and in fact 
there was no comparison between them. In 
Galga,l and Khatta juices there was found 
some peculiar odour, giving a bad after
taste. In Lime Juice, on the whole, the 
retention of flavour was fairly good even 
after 10 months' storage at room tempera
ture, while Khatta and Galgal juices became 
unpalatable Moreover, too much discolor
atioll had set in in these two juices, which 
gave a poor impression about the product. 
On the other hand, browning was noticed 
much less in Lime juice evpn after 10 
months' storage. 

In Orange juice almost similar pheno. 
Ulenon was observed. 

Compal'ing the different treatments, 
in general, de aerated samples were found 
to be superior to both control and sweetened 
ones, Sweetened samples, however, showed 
an early tendency towards darkening. 
Total darkening, as compared with either 
control or deaerated samples, was more 
as stated earlier, and lost all appeal to the 
eye of the consumer. 

A word to the relative values of the 
various methods of preservation with regard 
to the keeping quality of citrus juices: 

Flash pasteurization, in general, gave 
t,he hest results irrespective of the different 
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tereatments and other factors. Next ill 
order of merit were SO 2, over-flo w pasteuri
zation, ordinary pasteurization and the worst 
Sodium Benzoate. In benzoated samples, af. 
tel' prolonged storage, there was a peculiar 
throatcatching, chemical after-taste which 
was disliked by every taster. 

Processing by heat does a variety of 
things to the flavour. Plain boiling tends 
to drive off the volatile flavour & hence 
uearomatize the juice. Thus, in over.flow 
pasteurized samples, because of the thermal 
treatment done, there developed a slight 
cooked taste. In ordinary pasteurization 
samples, cooked taste was even more pro
nonnoed. 

With regard to the relative effect of the 
eontainers on the retention of original taste 
and flavour, it was observed, that after 
processing, the glass - packed pasteurized 
juice, in general, had slightly cooked taste 
as compared with similarly treated canned 
juice. This may be attributed to the 
slower cooling of the bottled juice. In flash 
pasteurized samples, however, no such cook
ed taste was noticeable. 

In general, tinny flavour was observed 
in all juices packed in tin during storage. 
There was much corrosion specially neal' 
and ahove the surface of the liquid in the 
container, in case of highly acid fruit juices 
viz., Lime, Khatta & Galgal etc Slight 
feathering was noticeable ev n after one 
month's storage; at low temperature storage 
vel''' little corrosion wall found after 4-5 
mo~ths' storage. 

Corrosion was much less in less acid 
juices, particularly ;n Sweet Lime juice, 
Orange Juice and Sangtra juice. Corrosion 
was found to be roughly proportional to 
acid content of the juice. Of course, where 
head.space was greater, enhanced corrosion 
was observed. 

Generally speaking, at low temperature 
storage, irrespective of the type ofcr.lIltainel', 
the juices retained maximum of their origi
nal flavour and aroma, even at the end of 
6 months' st.orage, 
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TABL.E 

_ Organolflptic Analysis of pea era ted Lime Juice and Nagpuri Sangtra Juice preserved by different 
lJI.!:'thods of preservation and stored at Room temp, . 

(ScoJ'e-card Method) 

Taste, 

Fl'llit Juice Methodiol of Preservation' Aroma Intensity Trut'ness Colour Clarity Total Remarks. 
Marks 

29 10 20 20 20 - 10 100 

Lime Juice :" Ord. Pasteurization 
(After 10 (a) Bottles. U5 4 11 114 14 7 62 Slightly cooked ta,ste. 
months (b) Cans. 16 5 12 12 15 7 67 Fairly fresh, slight tinny 
storage flavour. 

Over-flow pasteuriz. 16 5 12 12 15 7 67 Fairly fresh. 

Sodium Benzoate @O.l % 14 4 11 11 13 6 59 Off chemical after taste. 

802 @ 700 p.p.m. 16 5 13 12 15 7 68 Fresh. 
Flash past. (Bot.) 16 6 14 14 15 7 72 Fresh. 
Flash past. (Cans). 16 6 ]3 13 1.5 7 70 Fresh, slight tinny flavour. 

Sangtra Juice Ord Past. (BoWel<) 14 4 11 11 13 6 59 Cooked and slightly better 

(Xagpuri). taste. 

Ord. Past.. (Cans). 15 5 12 12 14 7 65 Tinny flavour. 

Over.flow past. Hi .5 11 12 14 7 64 Slightly cooked and bitter 
taste. 

Sodium Benz. ]3 4 II 11 10 6 55 Off:"'-chemical after taste. 

SO 2 @ 700p.p.m. 1.5 5 12 12 15 7 66 Fairly fresh, slightly bitter 
taste. 

Flash past (Bot) 16 5 13 13 15 7 69 Fairly fresh. 

Flash past (Cans). 16 5 12 13 15 7 68 Fresh but slight tinny fla-
vour-


