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Introduction: It was described in a note by the Bureau of
Public Information, Government of India, that a simple process for
the removal of free-fatty-acids in ghee had been worked out under
the auspicies of the I. C. A. R. The method was acclaimed to .be
simple, involving no new or extra equipment from those used in ghee
making. The loss of ghee due to removal of the acid fraction and
during the processing was said to be small. The resultant product
was said to be wholesome which would fetch a better price than the
original high acid ghee. In order to test the method suggested in
the note, experiments were conducted for the removal of hich
acidity in ghee. Sambasiva Rao (1949) studied several methods
suitable for adoption by the housewife for preparing good ghee from
butter and found that preservation under butter milk was the best.
He also describes a method for renovation of bad smelling ranecid
ghee, by boiling it with banana slices. This treatment seems to have
given a ghee passable in flavour and taste. |

Materials and Methods: The ghee samples were prepared as
follows: Ghee was melted at about 70°C. when powdered lime of
good quality was sprinkled on it at the rate of 3 per cent of the total
quantity of ghee taken. The mixture was then well stirred and
heated rapidly to 102°C. It was then filtered by passing it through
a filter cloth over a funnel,

Two sets of treatments were made on ghee and coconut oil,
one in the laboratory of the Government Agricultural Chemist and
the other in the College Dairy as per details given below :

Treatments.
(4) Treated in the College Dairy:

Nature of sample

Treatments

ot
-

d I E o o

Good guality ghee ];raparaﬁ in the’ Uu]]ugu
Dairy, from buffalo butter

Poor quality gheo (purchased)

Poor quality gheo (same as 2)

Poor quality gheo (same as 2)

Poor quality ghee {same as 2) blended with
269, good quality ghee (sample No. 1)

Coconut oil

Coeconut oil (Same as §)

Not treated {nﬁntrull 1)

LF ] EJ
Plus 3% Eat} pure

Plus 3'{3 local lime (impure)

Plus 3% local lime (impure)
Not tronted (control)
Plus 3% local lime (impuro)
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() _-;'i’_fr-:fﬂr_{,':i_ in the Laboratory :

Nature of sample Treatments

1(a) ‘Good guality ghee prepared in the labora- -
tory {from butter obtained from the
Coimbatore Co-operative Millk Supply

. ~Tnion X Not treated (control 1)
2 (a) ‘Poor quality ghee purchased Not treated (control 2)
3(a) Poor quality ghes (sample No. £ a) ) Plus 3% CaO pure

4 {u',',l- Poor quality ghee (eample No, 2 a) blended
with 60% good guality ghee (sample No. 1a) Plus 39 CaO pure

6 (a) Coconut oil Not treated (control)
6(a) Coconut oil (same as sample No. b &) Plus 3%, Ca0 pure

Each set was divided into two thus making four lots. Two lote,
one of each set, were preserved in the College Dairy for observation
by the Dairy Manager for flavour, aroma, body texture, colour and
feel. The other two lots were preserved in the laboratory and were
analysed thrice, (1)immediately after treatment; (2) three months
after and (3) eight months after treatment for acidity and rancidity.
Throughout the period of storage the samples were kept shut off
from light but had access to air, as the mouth of the bottles were
kept covered with muslin cloth. Frying tests were also carried out
with the samples at the end.

Methods of Analysis: Acid value was determined by the
standard method given in A. O. A, C. . Rancidity was determined by
Issoglios’ method which consists in distilling in a currenf of steam a
weighed quantity of oil or fat mixed with a measured quantity of
water and titrating the distillate with N/100 potassium permanga-
nate solution.

Experimental Results: - The results of the experiments are pre-
sented in Tables I and IL

Discussion: Since the acid value is a measure of free fatty acids
present in the sample and does not always run parallel with the
production of rancidity and the determination of acid value may not
always indicate the fact that a sample is not sound, rancidity was
estimated in the samples by means of the “oxidisability value” i, e.
the amount of oxygen consumed under standard conditions by the
aldehydes and other products of rancidity after distillation in a
current of steam.
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16 is seen from Lhe data presenied in the tables; that Lhere is
considerable difference belween the two sets, the one treated ﬂlih the
Jaboratory and the other in the College Dairy. Both acidity and
rancidity increase progressively with time in the case of samples
ireated in the Jaboratory, whereas thero is a ,dcﬁni@:{)’ decrease
in rancidity values in the second round with very slow increase in
acidityy in the case of those treated in the Dairy. It was ascertained
from the Dairy that the samples were filtered through muslin after
lime trealment which permitted a conpiderable portion of lime to pass
through and remain at the bottom of tho samples.  On ithe other
hand the laboratory samples were filtered through Whatman’s No. 3
filter paper which allowed no lime to pass through. The presence of
excess of {ree lime in Dairy samples was confirmed at the end of the
eighth month by qualitative tests, wereas no frec lime was found in
tbe laboratory samples. No doubt the presence of free lime was re-
sponsible for differences in the data obtained in the analyses of the
two samples since the acids produced in ghee and oil would combine
with the free lime very slowly .at room temperature and this is the
reason for the differences in the values,

As regards the samples preparéd in this laboratory, it is seen
that liming has definitly retarded the development of acidity even
upto eight months but it has not retarded the increase of rancidity
in both ghee and oil samples as indicated by the results obtained in
the third round of analysis.

It was seen that in spite of favourable analytical indications,
especially in point of acidity, the treated as well as untreated
samples have all become definitely bad and unfit for consumption in
point of taste and aroma. When leated they all emitted a very
objectionable odour. The treated samples had in addition acquired a
pronounced limey taste and flavour even from the very beginning.

Tt may be stated that while the treatment of ghee with lime
rebards the development of acidity upto eight months and rancidity
upto three months; the treatment does not improve the product ir
point of taste and aroma. In the case of coconut oil the treatment
could be said to have improved the initial samples, besides slowing
down the rate of deterioration and thereby increasing the market
able period., The lime trcatment resulted in a smoking ghee, whicl
gave a burnt taste to fried things,

Summary: The trecatments with chemically pure as well a:
local quicklime improved the colour, bub the flavour and aroma went
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-almost completely lost in samples prepared at the Dairy, though an
improvement in flavour and aroma was noticed in the samples pre.
pared in the laboratory. TIn both the samples the smell of lime was
persistant,

JIn both the above sets in the treated samples no perceptible
deterioration occurred during the first two months of storage where-
as the untreated control as well as the standard good quality ghee
deteriorated all round.

The deterioration was more rapid at the end of three months,
the rate being faster in the bazaar ghee used as control. The rate of
deterioration and the final product in the case of quality ghee
compare favourably with all the treated samples and is in no way
inferior.

The treatment with lime tended to produce smoking ghee
giving a burnt taste to fried things,

- The treatment of ghee with lime did not improve the quality
of ghee, in point of taste and aroma.

Acknowledgments: Thanks are due to Sri H. Shiva Rao, Govern-
ment Agricultural Chemist (Retired) for his interest in the study and
to late P. D. Karunakar, the then Agricultural Bacteriologist,
for initiating the investigation. Our thanks are also due to Sri A. K,
Annaswami Iyer, then Dairy Manager, for his help and collaboration
in this study.

LITERATURE CITED

A. 0, A, C. (1935) Official & Tentative methods of Analysis of the Associ-
ation of Official Agricultural Chemists—Published by the
A, 0. A. C. Washington 4, D. C.

IES0CLIO (1916) Annali. Chim. Appl. 1916, 6, 1 cited in “*Allen’s Commoreial
Organic analysis” Vel, II, p. 88, V lidition, J. & A. Churchill,
London.

SAMBASIVA RAO, T. (1948) Studies in preparation, preservation and
renovation of buttor and ghee~Madras Agric. J, Vol, XXXVI,
No. 11, p. 607T-511, '



The Madras Agricullural Journal

68

1o0d egseT,

) ‘penIuggo ag84] _ [lems
IA - Bugs  egsug quang juang pug Jurriogo peq ynis pood
osn  ejdmus uuyy patimjo-uou puwv Jurrawyo Juuruygo -uop -eoyd peryyqng Fur eysev], sEurjowus
DIEOWOP.JO] 104900 OYELY,  O41M POODH “Hunjoms ‘dunowms unjows  -OTWE-uou -uoN ‘eoyd .
- pood goxy  Jurifay poory rmops Surdag LIRS Ba1Y) Apudug  Juirdry poor) Furdsy poon Agpunb Furdagy
| [leuIs pIOIw
punos [u PlouBl  PUB INOAUY J[ews  pPRg Buolw jlemE @8] AIjOoa]
‘0juIBpPOIY peg L1094 prq L1ep POUSY  PUB INCATY puq L10 A "BWBOIT PUB .
£q1oub SS0]  'pejuIolie}  ‘UOIJUIOLIed  UOLLIOII0Y ‘eqsw] ul 'pejuionejep  Lpoq ‘egswg ul :
ul (e prdes os gon -op fpeg -op prdeyy  -op [enpuin 181 prdesy ATpug  ssof pidsx Loy ypjuour Iy
i GUESEY
Q4517 098ug pug U1 ssory INooo
puw wwiole  pPUYg "uUOl} @jFu), ‘U013 ‘U 388 UOI ndeaxe uo1g
ul 198 WOTY  ‘INOAR]) ul -gl1o011878p -BIO11010P -RI01I896D -gplolIajep ~BI0TIBN0D Lyrjenb
-ulowegeq  ssof pudey pider £iepy  prdox £xep  prdes Liep pidueyy pidey 30 s80] pidey Yguow paryy,
1A opdwmes a98u9 11T ojdwes
neM) 199990  puB Inoavy AT ojdmus oy 101z pood oism
Apydg poox) gu emeg  -ul LEg pus Inojo) w00 pogyy JUOMIGIUGUIUOD 3y
ourt] 96 aand
awi] L auniry
ojdmes  1q1a pejuell : 01D %¢e eayd
EIDWAY] Tot usta Juszeq 10 eoyd pood [P20] 3L yg1m ﬁm%ﬂanp inBzeq oayd
pogjeeI] pajueay aayd Lq1unb pooy
5. Qg Jruoo0)) ot0e snpd Tecvoub x06 eayd Aq1jenb 1004
1A 5 Aqrpenb aoog H1 d Agipenb 3oog
ITA IA A AT IIT IT 1
. SHTAWYVS

I INFWILVLS

Axeyq a3 3v poaedaxg sajdwmeg uwo suorjearasqgQ—[IQ 1nWod0) pue 29Yy9 wi L31play gIrfy je —.ubaﬂ.uﬁ



69

Removal of High Acidity in Ghee

ruofLx wmdyg Lyrproueyy (q) 49, provate]Q Aqipioy [uw) :ojopr

781 oge-1 8.0 8880 0¥ 8090 sand (B) %¢ SN[ =T [10 quuoa0) -1 g
0-¥ G0g.8 o.1 EFL.3 0.0 116.1 FejRary 408 e [No quuodos o g
$.8 691-0 .9 Z90.0 P.7 $10.0 sand Qv %¢e snjy ke (vt etdurwe) ooyl Lq1punb pood % pe

yjrta pepuelg (vz epdwus) oeyd Agrpenb 1003 v
2.91 L9820 z.e L51.0 g ¥10-0 emd Q) %8 snig " (g opdmus) ooyd L4ijvnb soog v g
9.6 L¥8-T 70 0F¥F-1 82 G260 pajeall 0N ot (posuyoind) eayd L41junb aoog ‘s g
0¥ L¥L.0 ¥& 509.0 et EEv.0 PajBaI] JON o ﬂnmﬁ_ﬂu fddug sy

oargwtedo-0n) ofy WoIj PoulvIqe Jegqng wWod]

Lroguwaoguy oy ur poradead eoyd Lypund poorn oy
(a) (v} (q) () (q) (®)

U} BT, ojduing 30 canjuy] "oN

aNnoy] QUIH], aX00)] aNOOEg aNN0Y IEULY

se|dmeg Aio0jeioqu] ul

Jusmieal ] 033y [IQ Inucde) pue 23yD jo sajdwmeg ayy ur Ljiprouvy puv L1proy jo juawmdojealq IYl Fuimoyg.

I 3T14V1



PEL . 89%0 . 3. . F4G0 00 . 5ge.0 ouy|Eoop Yesuig <t - . [1030u030) L

9.€ - TELG 58 Waw  8¥. . 0818 POjEsIJON [10 4NU020) 9

i 0¥ . 80 80 (52 SR, ¢ v10:0 ourtf [oo] % su[gd "° - - (1 opduus)

m_.. S . sogd  Ayqunh  pood  Yep ya

M poueiq (z ojdurss) esyd L41onb 1003 ‘g
= | . |

— 8.0 1710 0.1 1.0 9.8 €80.0 owrly [eaof 55¢ BUEL . *° (g epdmes) eoyd Aqijend T00g ‘§
= ' . iy

W 0.8 £11-0 .5 ¢80.0 FF Z50.0 oup eand g Bnjg *° (z oydoaes) oayd Lyrpenb acog g
:m 5.0 0871 0.1 805 1 9.2 £1e-1 pojualy qoN - (peessysind) ooyl Aqpwnb yoog g
m...... a8 CToe.n (1 CB0Y-0 0.9 L9%.0 pesuwor) qopy 1099nq ojByNq woly Lire( -

= ut pernderd eoyd JLqiqunb pooy
©

g

= 105 4x0 ol prow uasSixg o, piou usfixg 94 prov

- sy 013[0 iy 218[0) iy 010[() BT

= 1proueyy  Apploy Ajiprounyy  Ajipey dpproumy  A3ipoy U VOL], ' . o[dmug jo oangayy .ﬁrﬁ
o . : . .
..m.u, X200y QUOy, axa0y axoopsg MO0 ISULY

ajdmeg AI1E( Ul JUIWIENI] J33jY [1Q 1NU020)) PUE I8YT) Ul AJIpIouvy pue LJIPIIy jo jusmdofaia(] ayj Surmayg
II IT4VL . .

L~



