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1. INTRODUCTION

The domostic goats selonging to the speclcs, Capro
hirous, commonly knoun as poorman's cow, are believed to
have descended Zrom a specleo of wild goats. Thoy wore
probably the first animals to ke donesticatcd after dog,
and were brought into a gymbiotic relatilonship with man.
The milk-produclng abllity of coats in additlon to moat,
nl~ht have been an important roason for its domestication.
The total goat pogulation in the world is reported to be

467,135,000 (rao, 1983) and that of India 78 million.

In reaent years goat population in Indla is increao~
ing at a faster rate in comparison to that of sheep and
cows, vaich indicates lts wide adaptability to the cli-
matic coaditions of the country. Keeping in viow of the
coneributions and importonce of goats, in rural esonomy,
soveral research and developmental programmes have een
taken up by the Indian Counclil of Agricultural Rossarch,
Agricultural Univorslties, State and Central Covornmonts.
ALl the yresearch programmes porvaining to goats pave way

for bettor preopacts for vhe future of goat production.

LR 1s vulnozrable to microbial contamlination and
areramely perishablo since it provides an ideal medium fox
the profusge growth and multipllcation of microbes. The

posaibllity of pachogenic and toxdin produclng organisms
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gaining access into milk from infected onimals and persons
coming in contact with milk or indirectly throudh concani-
nated equipments and varlious other sources may soriously
affect its safety for human consumption. Though milk is
an ideal and porfoct f£ood, it can lose itz intrinsic value
Ly the activitles of micro-organicms and can cause health
hazmards 1{ proper precautions are not taken during its

production and hazdling.

Agsesgnent of the microblal flora in milk provides a
meansg to detect (a) the sanltary coaditdons under which
milk is produced or processed, (b) oxtond of keeping qua-
lity and (c) the preosonce or absence of pathogeiiic or

other ty 08 OL Crganisms.

In general, the bacterlologlcal guality of raw milll:
produced in our countsy is poor. During the last few
decades, several studios have heon carried out in aifferent
parts of the country to examine the bacteriological quality
of raw nilk samples collected from orsanised f{armg, oliy
market and several colleocetlon ceontres and the results hove

been quite alarming.

Feudlics on the bacterlological cuality of goat milk
has reeclved limited attention. In fact, the quality of
goat milk £rom the bocterdolcgical peodnt of viow is virtually

unexplored in the country. Thercfore an extonsive



bacteriological investigation of goat mllk is considered

to be quite essential.

So far, no scudy has becon carried out ko £ind ocut the
bactoriologlcal qualdty of goat nilk in Kerala., A detailod
stuly in Lhis direction will give an indigation of varlous
wypes of organisms like collrorms, thermochille bacteria,
poychrotrogns eke. that may be present in the milk and

chelr influsnce on the Leeping quallity.

The present invastigatlion wa=z undertaken at the ALL
India Co-ordinated Research Project on Goaus for Milk,
Mannutlhy, vith a view to cvaluate the bacteciological gua=
lity of asepticelly collcocted £recsh goat milk samples and
farm pooled rav goak milk samples. an attempr 1o made to
Zind out the varicus hacterial counts such as the standord
plate count, therwophilic ccunt, psychropiilic count and
coliform codne of the ailk samples collocted. loethylene
blue redagtlion test and clot-on-holling test wvere zlzo
carried out to £ind ouc the keeping cuality of the rilk.
All the tests were carried oub as soon as the samples verc
collecteds. The reoult of this study would e of much use
in ddentifying the sources of bactoriol contamilnation of
milk which may provide a guldoline for the productlion of

goat milk under sanitary condltions.
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2. ROVIEY O LITERATURD

Published yreports on the bacteriocloclcal quality of
goat mllk are seanty. Informatlon regardlng this aspect
is opparently abscent in India. The availlable reports on

bacteriological quality of milk are rovicwed hereunder.

2.1, Udder preparatlon

pre~milking udder preoparations have bkgen rgported to
affect milk quality as measured by hactorlsl counc (Talton
ot al., 1982). Trey observed that milking ulthout prepa-
ration of udder and teats hod a higher standard plate
count due to soiled tcats and nacnine attackmeat, Calton
et al. (1984) found that the methods of milking rosulting
in lower bacterial gounts in rdlk were the use of waker
hosa, wet towel, or pre-milking disinfectant teat dip
followed Dby drying uwith paper towels. The counts of coli-
form and Staphylococcus spe. were found to show similar

trendo.

Iax an experiment, Galton (1984) triecd tho effccts of
an udder wash saaitizor lodophor (25 ppn) followed by
drying wlth paper touclo. re found that Forestripplng
alone, or vetting the udder and teats without menual drying,
did not sufflcdiently remove bacterla or water conteining
kacterla. I concluded that whe use of a sanitlzer gave

no benefit wnen used with a wot towel. Thorough nanual



drving of teats was found escentilal in reducing the bac~

terial count, sediment and chomlecal residue in milk,

arerican Public Health Association (1953} prescribed
thorough washing of the udder and teats of cach animal,
and drying wvith clean towel and removal of excess moisture

promptly before obtaining samples.

Mckinnon et gl. (1983) conducted trizls uitn ton cous
£o f£ind out the bactericological quallty of milk. The cous
were kept on dirty sawdust, clean strav or dirty straw
bedding. Before milking tho teats were eithor unwashed or
vashed with cold water or codium hypechioritc sclution
(aveilable chlorine 600 mg/litre) and dried with a paser
towel ox loft wet. They found that even ander the came
bedding and teat washing conditions, there were considerable
varlations in bacterial counts and cedirment in milk, Overall
washing with sodium hypochlorite and drying, roduced the
total bacteriel and coliform counts, compared to other

treatments.

Tn a survey carried out by Chamings (1984) to £ind out
the somatic cell and votal hactorlal counts of herd hulk
milk, in relation to the mothods of udder preparation bhofore
milking, it vas noticed that the milk samplce obtained alter
wvashing of the udder wich a Alsinfoctant colution had

cimllar somatic coll count and total bacterlial count as



the sample obtained without using the disinfectant solution

for uvashing the udder.

Dharam and Lavania (1973) shoued that the samples of
mnilk collected with washcd hands, from washed and dry
udder and excluding foramilk, gave the minimal bacterlal
count.

It was reported by fuller (1953) that lodine deter-
gent sanitizer, at & conecntration of 25 ppm of avallable
icdine, gave sbout the same bacterial destructlon as 100 ppm
of availesble chlorine, in the form of czloium hypochlorite,
vhen four nonsgpore-forming organisms werc used as tost cul-
tures and comparisons were made in the presence of hard

water, milk, or dishwash coil.

Sakya and Syivastava (1982) studied six hyglenic prac-
tlces in milking, either singly or in comblnation. Thoey
shovad that tne practlce of washing and disinfcction of
milkers! hads with disinfoctant solution (200 ppm of avaie
lable chlorine) reduced the bacterial count by 79,7, washe
ing the udder caused a reductlon of 83.6%, vashing of rmilh=
ing palls with S0 ppm lodophor caused reduction by 63.3%
and a2 cembination of all the six practices resulted in a
reduction of 80.44%. Bacterlal swab showed that udder,
milking pail, milk can and milkers'! hands were all poten-
tial sources of contamination. Thoy concluded that oxtra

gost involved in f£ollowing the hyglconie measurcs appeared



o be negligible compared wlth the gaing obtailned through

improved milk quality.
2.2, Water for phosphoate buffered dilution blank

The ‘dlfforent sources of potassium dihydrogen phose
vhate used for preparing phosphate buffered dilntlion water
have vorious effects on the abllity of the dilution water
to madntaln 2 stable bacterial pogulavion. Jensen and
Hausler (1976) in an investicgation shoued chat vhen the
water used {or oreparing the dilation blaaks was of aithoer
VeEY ¢ood or very poor quallty, the potassium dihydrogen
rhosphate sourge was of no conseguence. But, wvhen the vator
was of an lotermediate qguallty the sounrce of potassium
dihydrogen phosphate bocame important in the overall quallty
of the system. They concluded that discilled wvatar of very
good and consistont quality may have to be made availablce
80 as to eliminzate the toxic factors in the potassium

dihydrogen nhosphateo.

Celdreich and Clark (195635) recommended thai the dlstillcd
wvater for microbiolocical use should be free of inorgande
and organic sabstances, either toxie or nutritive, thot
could influenee survival or growth of bacterila and viruses,

Theoretically dislilled water zhould only contain 150,

There vas no si¢gnlficanc difference betveen dilucncs

{phosphate buffer, quarter strength Ringocrs solucion,



dioeilled water or U.1% peptone in distilled water) in mean
log eeil count or in th2 survival of kacterla as por analy-
sis mode by Schoebdtz and CGescwe (1979 ond 1980). Turther,
there were no siynificant differences in all counts duo to
incubation time, althouch the highast nean gount was

obtained after 48 houras.
2.3. Total bacterial count

I2 an investigation, Berry ot al. (1969) found that
a <elay ln pouring plates after the sample was measucred into
potrl diches, reoculted in a substantial reduction in the
ploke count. This reduction was due to abscorption oz erlls
onto thie petrld dish surface vith the formation of bottom

spreaders and not Le the locthal effcct of the diluent,

Raw mllk gamples wore plated by Yuhtanen et gl. (1973)
using agar tempered to 45° or S0° x 1°C, The standard platce
count was gigmiflcantly lower 1dth agar at 50°C, Therc vag
a significent reduction in raw milk bhacterial counts using

an agar pouring cenperaturce of 50°C iastead of 45°C,

Counvs of acroblc mesophllic sporeforming bacteria in
buffaloes' raw mllk was studlied by Shohata gt al. (1993).
The counts varied £rom 100 to 81,000/ml, vith an average of
9,800/ml. Highese counts verce regorded in Septerber and
louest in Iebruory. The varzlatioa in che counts was greater
in summer than in other seascus. Thne 1,512 aercbic sporce-

forning bacterla isolated from raw milk coneloted mainly ol



Bacilius gubtilis (42.5%) and B. pegotesium (34.0°0), folloued

by B. glrculans (4,9%), B. gercus (4.6%), B. pomilus (2.999),

B. boddus (1.5%), B. brevls (1.3%), B. pulvifacicns (1.2%),

Be. coagnlans {(1.1%),and B. Lirmus (0.5%).

Rykshina and Smaneva {(1$82) studied the bacterial con-
vaminaticn of mdlk on dairy farms uvith cows (1) tied up on
strev bedding witn voaden f£loors and rndlled in an A8
instaliatlon {li) loose-ncused in cubicles (with mucking out
by scrapors) and milked in taxdem UDT-3 parlour, {iii) loooe-
housced in cublcles {wath shecrvy muciking oub) and milked in
an VDo-0 herrdogbone narlouc or (iv) Lloosc-housed an groups
on periodically change? poel bedding and milked in a rotary
M 691-40 pacsloar. 7The mean inicial cownt of lk taken
asepticcily from udder was, 3,000, 3,500, 4,300 and 4,800
orgacrisms/ml daring the stall-fecding gericd, and 13,000,
3,800, 2,000 and 1,700/ml during pasture pocicd regpoctively.
They also scudied tne elfect of using dilforent deterconi-
sterilizers on tho quality of milk and eoncluded that first
quality milk can only be obtailned witn d-~ily tregotreat of
equipment with detergent-sterilizers and hot wator vaching

dircctly beofore each milking.

in o study condactad by Covinove (1979), toe asepli-
colly dravn milk €rom heclehy “ussilan 8lock piel cous in
their firse lacbotaon, had wotal vacuerial couats of 75 4 17/l

when cows were tled up and housed on wocden £loors without



bodding and 135 4 33/ml when they wore loose-housed in
slatted floor cubiecles. Simllar groups of cows in thelr
3xd-3th lactacioas had total bacterial counts of 1526 % 212
and 1269 + 290/ml ruspoctlvely. HMilk from cows glving a
positive cosult with the Dimastln mastitis tese reagent

contained higher total bacterial count of 29,078x6,095/ml.

The studics made by Trawinska and Xrynska (1982) con-
cluded thac the raw milk was heavily contaminated lth
hacteria, portilcularliy in cumwer and that the conrvamination
after pastcurization incrcased progressively uvith the sube

sequent processing steps.

Digtribucion ol bacterlie In aseptically drawn milk was
studled by Bacic gk al. (1968) and found that the colony
count was highect in foreomilk, but the addition of foremilk
o the main nilk made little differcnce to tne counkt of the
total milk because of the small volume of foverllk, The
arithmetlo mean of the colony count For Lfour herds comprise
ing of 97 cous was 3,403 bacteria/ml and the colony counto
on total milk (foremilk » main milk) from individual cous
showed a wide range of discribution; 16% havini < 100/ml, 56
<1000/ml, 9755 <10,000/ml, and only 3% had countc greater than
10,000/mi. A relacionshiy betuecn the colony count of the milk
and tne age of the cows was noted. The cous in the f£irst or

second lactatlon wore showing appreciably lower counts in koch
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foronily: ond total milk than Lhe cows in thedr thaxd ox sub-

scquont lactatious,

Trancols (1981) reported that at the time of collection
of milk from the farm tank (generally 48 hours after the
first milking inte vhe tank) Pseudomosas sp. accounted for
most or all of the microbial floga of the milk, Thus at the
time of testing milk for payment, the psychrocrophle couat
was not substantiolly differcont from tho total count at
30°C, It was concluded that replacing total count (3 days
at 30°C) with paychrotrvophic count (10 days at 7°C) would
not e justifiable {or paymont of nillk Lo c¢he producer.

™he redian bacterial count was 100/ml In 41% of quarter

4 in 238 ana >10Y/mL in 13

samples, 10°-10° in 35%, 10°-10
of the aseptleally dravn quarter samples {rom sevoral cows

over four months as per study conducted by Vries (1975).

A study was undertakon by Aral (1982) who found that
the annual moan bacterial count in raw milk producsd in
Mivagi proefocture vas 2 x 10% to 3 x 105/m1. in betueocn che

yoars 1976 and 1982.

lMorse gt 2l. (1968) found that the mean bacteriasl counts,
using samples taken f£rom tne Palls after machinc-milking
with sanitized equipment at cthe 27 farms raanged from 690 to
15,800 colonics/ml, with a median value of 3,200 in the

scandard plate count of mllk £rom individual cows. The



kacterial counts hod a highor mcan and greater vaviabkility
rhan what wos sonctimos assumed. liorse gt al. (1968) in
another cxperdmenc showed thac thoe prelicdnary incubacion
gencrally enhanced both the initial count and counts at all

steges of sampling.

llo bactcerial grouvth was optained by Dergmann and Reinhold
(1972) from 9.5% of all samples taken from quarters with
ingreased ccll count and conductlivity, nor Irom 4.1° of
sanples from intace cuarters. They found that samples from
guartcers wvaith supclinigal mastitis oxhibited lncreases in

bhacterial count.

In a bacteriological analysis, Lavania (1569) obtalaced
an averaga of 838700 bacterls/ml in standard plate count and
with an average Methylene bluc reduction time as 5.32 hours
for milk from individual milk produces: 1267500/nk and
3.28 h for milx from milk collection ceatresg; 1406800/mli
and 3441 h for milk Zrom gvall private dairiesy 1733703/
and 2.18 h for milk from viilaze milk vondors and 1765000/mL

and 2,15 h for mllk from small-keepecrs.

tHh

According Lo Domncti -ef al {1980) the tocal hac-
terdal counts increased 7% between collection at the farms
and subseguent delivery at the factory. Iven ihough tae
dncreases were statistically signiflcant, taey were Zound

to be within the tolerance alloved for votal bacterial counts,



provided the full sanitizing procedure wvas used once-a-day
prior to the first load for the day. 1o significant efifects
on tho counts could be atbributed te the lack of a Zull
troatment between loads. [iost counts from farm samples

£ell within the current Queensland farm milk advisory stanw
dard of £%0,000/ml, and the legal standard of <1,30,000/n1

Fived for raw millk.

axhnedoy gk gl. (1976) in thelr exaninacion of ndlh
from State farms, oot indices which chorred low hygicnic
quality with Lotal bacterial counts raaging fTom 6,70,000
to 23.6 million/ml ond L. coii titrec of 1000/mi in 684,
1,00,000/ml in 15,3% and 10 million/mi in 12.9° of t™e

saraples.

Ia the bacteriologicgal investigation of raw chilled
milk Desol gt at. (1980) obtalned an average suendard count
af 46 = 1@6/m1. Aftor staadardization by mixing with recon-
gtituted chkin rmillk, Lthe stendord platc count was redoced €O
21 x 10%/ml, =nd colifomm counts to 45.9 x 10°/ml, thermo
duric counts o 177 = 103/ml the thermophlilic counus to nil,
and the mothylene bluc reductlon ti—e to 32 min. JAftes
laboratory and commercial HIST pasteurization Lhe meturlcne
blue reductlon Lime vas 8 and 3.75 h, standard nlatc couat
81 x 10° and 430 x 10%/rl, collforr comnt 2.4 x 10° zad
43,9 x 103/ml and therrodusic count 68 x 10° and 95 x 103/nl

respectively. Thoe samplos pasteurized by HIST process
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gontained thermophilic count of 15 x lDB/ml. “he keepingG
quality of the loboratory pasteurized samples was better
(11.65 Kk} than comrerclally pasteurized samples (8.58 h).
The standard plate gount increased to 99 = 104/ml aftox
ottllng and cold storage and to 1.3 = 106/1‘11. at the time
of delivery to the consumer. There were aloo increases
in eolitoxy, thormodurine and themwophilic counis, and the

keoping qualicy of milk reaching {heo concumer was 4.47 h.

Vhen the sarmsles of milk {rom mllk producer cocictles
were subjected Lo bacteriologaical analysis, Desai and
Matarajan (1951} found chat the mothylene blue roduction
test time ranged from 15 win to 5 h 30 rdn, scandazd place
count Zrom 4 % 10° to 1.8 x 105/ra1, coliform gount Lsom

4

3.1 % 107 to 1.1 x 106/ml and themoduric counc Lfon 2.2 % 10'4Z

to 2.4 x 10%/m1.

Jensen and Tuches (1980} in tleir bacteriological
investigatlon of raw rdlk of goaks fron retell outleis and
farms, recorded tic standord plate count limic of mr‘/m_
cxceeding in 33.9% of sarmles ond ¢oiliforms count of 10/ml
in 49.5%. Both standard plate count and coliforn liaits
uera oxcaedad In 29.9% of samples. Lechevichia coli vaos

detectod 4o 60.5% of samples wiih 11% having > 100 §. coli/ml.

On invescilgation ol vacteriological quallty of market

nilv in Udaipux city, tac averace towal and coliform count.s



as noted by Vljai ond saraswvat (1968) were 1,400,000 and
320/ml for organised dairy farm milk, 3,000,000 and 3,200/mi
for city market milk, 6,000,000 and 18,000/ml {for rural
collection contre milk and 32,000 and 41/ml for the pasteu~
rized mllk samplos respectively. They classiflied the Udaipur
city raw millk supply into the following four gradess

Superior ~ Standard platc and collform gounts not
exceeding 200,000 and 100/ml.

Satisfactory -~ Between 200,000-1,000,000 and 101-500/ml.
Acceptable -~ Dotween 1l-3 million and 501-1000/ml.
Poor - Over 3 million and 1000/ml respectivoly.

In a bacteriological analysis of raw milk, Jaln and
Saraswat (1968) found the average standard plato counts,
thermedurie counts and psychrophilic counts wo be 760,000,
52,000 and 77,000/ml for the orcanised dairy farm; 8,600,000,
400,000 and 2,900,000/ml for the clty market and 11,000,000,
340,000 and 5,000,000/ml {or rural milk carmples respectlvely.
Sarples of milk not enceeding 1,000,000 end thermodurlc
count not excesding 50,030/ml wore considered to be of satis~

factory bacteriolaogdcal quality.

Rao and Xarnane (1978) while grading the suality of
milk on the basls of standard plate count found that 65.7%
of the chilled milk samploc wore bad ond 34.3% 'very bad’

against 50% bad and 30° ‘vory bad! samples of unchilled nilk.
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Using IBR test, the mininum and mastlaum reductlicon time of
chilled milk were 40 win and 150 min resgpectively. The
chilled milk gave a lover coliforn count than uachilled

mllk.

Studying tho bagtericlogical analysis of the milk
samples from (1) Dairy Unit, Ranchi Veterinaxy Collcege,
(ii) Local vendors, ond (iii) Towm pasteuriszed milk supply
units, Yadava et al. {(1983) found that the standard plate

5 of (1) - (iil) samples respoc-

count/ml of milk to be 1G
tively, averaged 4.08, 74.20 and 1735.83 during the monsoon
soason and 0.56, 12.08 and 1881.30 during the uiater. Coli-
form and faceal streptococcfal counts showved similar trends.
lethylone olue reoductlon time was highest im (1) followed

by (1i) and tren {iil) and the differcnces were significant
at P<0.01. t wag concluded that both bacterial counts

and the "BR time were relioble measures of tho bacterlological

quality of milk.

It wag found by Dwivedl (1976} that ¢he standard plate
count of market milk in Rewva clty was 3,89 million/ml while
the IIBR time averaged 13 hour, Thore were sarmples of milk
which gave as high as 27 millien bacteria/ml with less taan

35 min Methylene blue roduction time.

Singh et al. {1974) conducted bactoriologlical analysis

of milk In Kanpur oity. The average standard plate coun. ou
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aseptically dravn rdli;, production-end milk and supnly-cnd
nilk were Found to be 2,3825; 315,600 and 1,061,600/ml res-
pectively. There was more than hundred-£old increase in
bacterial mumber L{rom ascpticzlly-drawn milk te the produc-
tion~end milk and production-end o supply-cnd milk vas
about threcw-fold, No coliform was found in aseptically-
drawn milk, Tne average coliform counts in production-cnd
and supply-end qilk vas 1310 end 5600/ml zeapcectlvely. 3ased
on the clot~cn-boiling test tne average keeplng quality was
found to be 44 h, 13.5 h and 10.5 h for aseptically draun

milk, production-end milk and supsly-end milk rospectively,

Microbial populatlon of grado A raw rnilk samplos from
individual producers and bulk tenk trucks (cormingled) wvere
studied by Randolph gt al. {1273). The stondard plate counc
ranged {rom 000-~630,000 with a mean of 70,000, psychrotrophic
bacterial count 5~430,000 with a meon of 25,000 and coliform
count 5=-49,000 with o mean of 1200/ml for the samples from
individual produccers. The commlngled samples rom bulk
tank trucks bad standard plate count ranging from 2,000-940,000
vich a mean of 100,000, psychrotrophlc bacteria count from
20=760,000 with a mean of 34,000 and coliform count 5-10,000

with a mean of B830/+l.

It was reported by Reinkold (1971} that the bactericlo~

glcal analysis of raw milk and processed dairy products uvas
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not adequate for public health and guality control purposes.
Bacteriologiczl test results were not highly corrclated
with farm productions. Routine bacterial quality control
tests were not adegquate for recovery of micro-~organisms

injured dquring processing.

Hunter (1924) in his bacteriological analysis of goat
miik, found less than 100 bacteria/ml of mllk in 80% of
samples from uninfected udders., About 80% of infected
samples had bacterizl countse in excess of 1000/ml but only
3.6% of uninfected samples had counts in this range. No
collform organisms were detected emrept in one sample f£rom

a goat having elinical masticls,

AboeElnaga and Abd=Dimoteleb {1968) in thoir bhacterio-
logical analysis of market milk supplies found that the heat
treated milk had more bacteria and coliform number frequently
in summer and autumn than in winter. In summer 85,.6% of the
raw milk samples contalned from 105 to 109 bacteria/ml and
64.7% contained f£rom 10% to 10° coliform bacteris/ml. In
guturnt 77.4% of the raw milk samples contained £rom 106 to 108

4 to0 10° coli-

bacteria/ml and 56.2% of the samples had 10
forms/ml. In winter the gount f£ell in the range of 104 £o 107/
mle The number of coliform was markedly low, sometimes

resching 10% to 10%/m.

The milk from grade-A farms was subjocted to bacteriow

logical tests including the standard plate, total, coliform,
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poychrophlille, thermodurle, and cnterogoccus count, rosasurin
roduction time and leucocytes count to determine the corzge
lation beutween these tests and {arn production condltionss
and according to Harcley ct al. (1968) the posychrophilic
count (at 7° 4 1°C for 10 4) vas the only backtcoriel test
thot showed signif{lecant corrclation with the fazm gcorc.
owever, the psychropihilic bacterial couat was relatively

exponsive and tlne consuning.

A study was underteken by Reddy gt al. (1984) undex
{ield conditlons at "illk Product Pactory, Andnra Pradesh
Dalry Developrent Corporation (Pvt.) Limiczed, Vijayauvada to
assess tne bocteriologleal quality of meli. ond it wvas found
thot the coliform counts zanged from 4,280 to 132,000/mi
with an average of 2,866/mi and the standord plekc count

rangaed from 0.77 to 22.40 rdlliion/ml of raw wnilk.

Gajdusek (1933) made a study of nicrobldoleoyical quallty
of raw milk for onc year in 14 dairy factorics aad Zound chat
the mean total bacterial counv over the period was 3,37,000/ml;
mean poychrotrophic bacterial count 64,900/ml; and mean

colifosn count over the whole year was 7,320/ml.
2.4, Payehrophillc bacterial count

Tne dairy industry considers psycnropialls as those
organisms that grow in milk or itc products at refraaeration

teorparaturaeg at zuch a rete as Lo cause objectionable changes



before ceonsumption. In general, these organisms are of soll

and water origin (Overcashk, 1968).

Bacterial counts were determined by Cchlrich and
McKellar (1983) on raw and pastourized milk after incubacwion
at 7°C for 10 days and at 18°C for 45 h ond clogse corrcla-
t.ions verce cobtalned betuesn the numbers of micro~organisms
after 18°C/45 nh and 7°C/10=day incubations in raw (r = 0.866)

and pestourized (¢ = 0.636) milk samples.

The bacterlal analysis of bulk-cooled milk incubated
at 32°C for 48 h, 20°C {or 48 h, 20°C for 72 h, 5°C for scven
duays, and 5°C for ten days vere studled by Athorton (1953).
He found that there was no advantage in incubeting plates
at 5°C for toen, rather than scven days or at 20°C for thrco,

rather than two, days.

The mllk somples freom Iova Dalries on analysis by
Crange and Nelson (1961) found that the standard plate count
of 37.7% of the samples exccaded 1,000,000/ml as compared
to 26.5% at this lovel for the psychrophllie plate count,
Tho plates for vhe poychropnilic counc vere incubated at 5°C

for seven days.

Various investigators have found that €l e psychrophilic
count in raw milk, with plates incubated at 7°C for iLon duys,

ofton greacly exceeded tho standard plate count (Johns, 1971).

No paychrophilic organisms were recovered from one ni
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portions of freshly pasteurized samples by Watrovs
“at ol T(1971). However, after ten days storage at 7.2°C,
10.4% of the samples showed viable psychrophilic organisms.

The count of psychraphilic bacteria in milk samples
from farm tanks was determined by tund and Sogaard (1980)
using incubation periods o€ (L) 17°C for 17 h + 7°C for
3 days, (1i) 21°C for 25 h or (iif) 7°C for 10 days (stan=-
dard method) and the statistical analysis of results sugges-
ted that (i1) could not bhe recommended, whereas results of

(1) were similar to the standard method.

A bacteriological study of liquid milk processing at
a Danish Dairy, at oll skagoes from primary production to the
scll-by date, was conducted and the anzlysls of raw milk by
Lund and Sogaard (1981) revealed that certain farms had high
psychrotrophic counts both in summer and winter. Geomotric
means of poychrotrophic counts for all farms were much highor
in summer than in winter (2100-4700 vs 630-830/ml) but total
bacterial counts determined at 30°C were approximately the
same in both the secagons. Grouth of psychrotrophs in the
£inal pasteurized milk (held for 6 days at 5°C in unopened
cartons) did not appear to be directly rclated to psychrotrophic

counts before pastcurization.

In ancther study, Lund and Sagaard (1982) found the

georetric mean of total bactorial count/ml increased from
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1,760 to 3,270 in wnole 600 to 770 In skim, 1,280 to 2,330
in lou fac and 230 to 1,280 in Jersey milk. DBy plating in
plate count agar {17 h at 17°C + 72 n at 7°C) psychrotrophs
vere not detected 1n any sample on the day of pastourization

bur were detected after 24 h at 17°C.

Psychrotrophle bacterial count obtalned after incuba-
tion at 21°C Zor 25 h had good agroement uvith those obtained
by the standard peychrotrophle contrel (Oliveria and

Parmalec, 1976).

Doyd gt gl. (1954) detormined psychrophilic counts
using an incubation terperature and time of 4.4°C for 20 days.
One difficulty encountored with incubatlon at 3°C for 7 days
was that colondes soretimes were so snall that the counting

wvas difficult.
2.5. Thermophlilic bactorial count

The grade A rav mllk samples [rom individual produccrs
and bulk tank trucks (commingled) verce subjected to nicroblal
counts by Randelph gk a2l. (1973). Tnoy obtained the therro-
philic counc of commingled samples ranging from 5 to 700/ml
vith a mean of 41/ml. Yeast and rnold count ronged from 1 ko
900/nl with a mean of 110/mi. »According to them oscurrence
of themmophllic bactorla and yeasts and molds at these rolas
tively low levels appearcl to bhe of little practical slgnifi-

cance.



The thermophilic sporz count in raw milk Zrom organised
dairy farms wags found to be 43/ml in a study conducced by

Tthiraj et al. (1979).

Desai gt al. (1880) in their bacteriolecical study of
raw and laboratory sasteucliced milk, could not detecc any
thermophilic bacterda osut the milk subjected to IIWST gave

15 = 10° thermophilile bactoria/ml.
2.6, Coliform count

When bolled Violet Red Bile agar was used, an incuba-
tlon perlod of 48 h vas reguired for water, frozon vegetabla,
aud other natericls that contailvred coliforms vhich uere slow
in growth initiatlon, aid an incubation rerlod of at least
22 h was required for dolry products. The pH of propared
Violet Red Bile agar chould be 7.2 (Hartman and lHartman,

1976).

In a study undertaken by Mabzle amd fmibae {1976) 1t was
Zound that the axex Of teats had a large increase ln or,o-
aisms and the collforms wvere of gram negative rods., Thoy
wore faccol or environmental contoninants primarily of

Necherichla, Klebsiclla and Cnierchacter.

Among tne coliform organlsms dsolated from bulifalo rillk
marketed In and aroand Patna (Jlunar ¢t al., 1978) E. coldi,

cltrohacter freundil and Enterobacter asrogenas repraschnied

12.5, 6.7 and 5.0% raspectively.



Luck and Lategen (1983) analysed tha samsles of rav
milk, pasteurized milk and fermented milk for totol cold-
form count by Incubaticn in violet Red Bile agar for 24
at 30°C or by a modificd method in which a base layer of
nutrient agar vas overlald with Vielet Red Bile Agar. Tho
wodiflied rothod gave a 2.7=-feld higher count chan the
vieclet Rod Bile agar, dus to resuscilation of injured
collforrs in nutricnt agar. l'or counting faccal colifoxrm
in ©ilk, plating ia Violet Red Bile agar abt 44°C gave a
T-70ld hicher count than Most probable nurber method deter-
mined in Driliiont Green Dile broth at 44°C for 48 h Zollowed
by identification by the modified Dijkmon test. It was
recommended that the Violet Red Nile platc count at 44°C
b2 used in coitrel laboratories for decermining faecal colle
formg in milk, IFf duplicates were made, one cculd boe incu-
bated at 30°C for total coliform count and the olher at 44°C

for foczal coliform count.
2.7. Methwlcone Bluo Reduction Test

The milk sarmpleos fron individual cows for methylone blue
reduction time wvore costed by Moorthy and Subramanian (1978)
and vhey reported the average Methylere blue roductlon clme
for 8indhi cows milk as 6.15 1 (individual) and 5.96 b (bullk).
In eross-brod Jersceys 6.74 h and €.46 h vere ohtalned for

individual and bulk samples respectively.
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The number of milk samplas in Zimbabwe Rhodecsia come
plying with liethyleone blue reductlon test of 3 b in sunmer
and 4 I in winter decreased from 87% in 1971=72 to 80% ln
1876-77. The number of samplces that gave readings of 1 h
incrcased from 1.25% in 1971-72 to 2.45% in 1976~77

(Phillips, 1979).

Krishnappa gt al. (1979) in an ottempt to develop a
simple test for predicting cvhe koeping quality of pasteu-
rized milk, added tuwo nutcieats namcly ycast entract and
beef exbtract to pasteurized milk and tnen incubated at 37°C
for 1 h to aceceleratce the lothylene blue reduction time.
Methylene blue reduction time for such milk was found to bo
less than 0-30 min. The %eeping quality of Lhe pasccurized
rnilk wag earricd out to vork out the corrclation between
accelerated reduction lMethylose blue reduction time and Lhe
keoping quality at ambient temperaturc and at 39°C. Cut of
the 90 somples, 51 gave a roduction time Ioss then 0-10 min and
keeping quality of 8.00 to 9.00 h at anbient temperature of
26°C, 18 sarplcog gave a reduction time botwoen U=10 to 0=15 riin.
and keaplng quality of 10,00 to 11.00 h at the amblont tenpe-
rature. Only 12 samples came undor the accelerated reduction
time of 0=-15 to 0=30 min, for the milk having a keeping
quality of 13.00 to 14.00 h. Pasteurizod milk samples having
a keeping quality of 14.00 to 15.00 h gave an accelerated
reduction time of 0-30 min and agbove and only 9 samplos wore

under thils category.



The total bocterial count in milk had a poor corrcela-
tlon with pyruvate (+0.21) but a moderate correiation with
tiethylene blue reduction time («0.50). Further Slavehoev
{1979} concluded that for agsesoment of bactoericloyical
quality, the »Jyvruvate tost ls rost accurate for allk cooled
at 10°C and the methylone hlue reduction test vag more sul-

table for milk cooled at higher temporatures.

The result chtailned by Steoen (1980) from the study to
Zind the corzclation betweon total bzcterlal count and
methylene blue reduction tost was -0.433, «0.461, «0.,613 and
-0,744 and the correlotion botueen Lotal bacterisl count and
recaguzin togc vas +0.323, +0.410, +0.574 and +0.607. It
was concluded that dye roduction tests did not accurately
reflegr bactorlal counts, espocially in mllk kept at low

temperaturs,

The corrclations betuecn methylone blue reoduvction Lime
and viable hacteclal counts, according to Telxeira et al.
{1981) ucrc -0.429, «0.837, ~0.762 and =0,295, respectively
in milk samples collected from milk producers ln Minos
Gerails dlrectly after nilking during hoc, ¢old and temperate

perinds in 1973-74 and overnight refrigeraced milk.

according to Nader-Filho e al. (1983) the backterial
counts below 5,000,000/ml gave a reduction tiwme of loss

than 3.5 h for methylcne blue. The interforcnce of loucocvtes
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vith methylene blue reduction tese did not linvalidace the
use of the test Jor routlne cvaluation of cows mill for
human consumpticon, since variations in its sconsitivity,

in themselves indleate almormallties ia the milk.

In anothor study, Nader-Tilho gt zl. (1983} found that
the methylene blue reduction time vas compatible with che
bacterial count measured by the standazd place count
(£3.5 h fox counts=500,000/ml). All samples of the milk

contained less than 100,000 leucocytes per ml.

Raeductlion times for resaszurin and methyleone blue in
raw milk did not have any correlacicon uith keeping qguality
of pastourized milks at 4°, 15°, 22°, 3D° or 37°C

{AbG-Di=lhady, 1983},

The data collected on the bacteriologlcal guality of
milk dn Allahabad and Delhl were subjected to sctatistical
analysis by Marutiram and Singh (1968) and thoy found tre
Methylene blue reduction test Lo be the most relizble tost
than that of Resasurin tost, siandard plate count and atmos-
pherie charecteristics. Reduction time did not guve a pre-
alse estirmate of keopimy, gualizy cire partleularly in the
cage Of camples token at produccion. accosding o Toem tho
keendng quality time did not gpeoear to be aflected by the
tomperature of the milk except ln suriser 0 some extont.

Huddity appearsd to e corrcloted with the keepiny quality

in monsoon and SuMMEY SCasSONS.



Harmer and Babel {1957) rcoported that in gencral,

Strepeccogeusg lactis and the collform hacteria reduced the
dye rapidly, vhoreas certain of the more heat resigtant
pacteria reduccd it slowly. Tho leucccytes cven when pre=
sont dn considerable muabarg, only sartially, or rompora~
rily, reducced the methylone blue. The slight roduction
sometines noted was nullified by dnversion of the tubes
which cauced the colour to return. The reduction tests do
not indicate the actual numbxas of backeria in milk but ¢ive
a measurc of Lhe exteat of bhacterilal actlvity viilca can bo
used to classify miik as acceptable or non-accegrable. The
more rapidly the dye is decolounriged, the higher the numbor
of bacteria, houwcver, vith vorious excestions. Samples
having a relatively long reduction time may contain many
baclerlia of a type that gaa zoduge che dyc slowly. “lith
mllk having a low plate count originally, Davis and Lincs
{1539) found no direct rolationship botwesn the counts

kefore and after roductlon,

Uhere good sanitory control is maintained and bactorial
couacd are low, Nethylene blue reduction tests have been

Zound ©o be progressively loss applicable {ApHA, 1953),

Jackson {19236) reported ihat milk as it exists in the
udder, or milk drawn anacrobically, reduces rocthylene blue
almost instancanecucly, whercas the same wdlk exposed to

oxygen usually tock > 10 h for the redugrion o take ploce,
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It wag noted by Nilsson (193/) chat methylence blue vas
reduced rapidly in gsome individual samples of milk. Such
samples contained ne formaldehyde, the oxygon content was
nol. depleted, and the bacterial count was low. However,
reductlon of the dye was acconpanied by a rapid drop in cane
oxldation-~reduction potential. In samples 0f acsepticall g
drewn milk which reacted normelly, there was no decrease in
notentlal as long as chere was no grouth of bacreria. The
reducing system In nilk vas assoddated vith tac f£at and wvas

destroyed by heating at 85°C for 30 rin.
2.8, Clot=on=boiling test

Mulandan gh, al. (1880) in an investigation, estimated
the keeping guality of samplos of rav milk stored at a tom
porature of 29°C Ly clot-on-boiling tost. At Wnlg te apora-
ture none of the rav milk samples hod a keeping guallty of
12 hours. Tne damples collected from tne individual bougow
holds had tbe highost keeping qualdty and the samples fron
Univorsity Livestock Farm vere botter than those from Co-

opcerative Milk Supply Union, Trichur.

In spite of the high bactorlal counts, Desal ard MataXajen
(1980) found that the clot-on-boliling test vas negative fox
2ll sarples cellected From chilling conkres o Lhe procsssing
doiry indlcating that the rilcrobial pomulation vas mainly

composed of micrococei and sporsfomrmers which would have an
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advorse effect on organclaptic and keoping gualitios of
pasteurized milk,

The manimum lcepiny quality ob 22°C fovr pagsceurined
millz of cows observed by Sinha ond Siagh (1968) was 49 h
and the ninimam 25 1 with an average ol 35,76 he Also in
pasteurlzed milk of 3uffalees, simil)ar voriations ucre
observed but the averayo keepin; quality was much lcss Leing
28,36 h, The storage of millk Zor 5 h at cold s.orece i3
not result in any sicnifleanc reduetion in the heopdng
quality tlme. Houvevas, after distrobution, the keeping
quality of cow and buffalo wmllk were 21.12 and 15.24 b roge
pectively. The average acldity (ac per cent lactlce acaid)
of buffalo milk when clov=on«kxailing tesl vas chom positive
vas low, the value being 0.21% as compared to Q.25 for that of
ceov rillk, although the averacoe initial acidity of bowh thoese

milks was (.16%.
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« MATERIALS AND lIETHODS

3.1. Experimental animals

Por che Ilnvestigavion of bactoriological quality of
goat milk, 14 healthy goats without aay udder infectlion
vere selected at random from the All Indla Co-ordinated
Raesearch Projest on Coats {or lidlk, Mannmuthy. The deotails

of the gelecced goats are prescntad in Teble 1.
3.2. ?repazation of udder

The udder and teabks were cleoned with the sanitizer,
iodophor solution (23 pom) folloved by drying with a clcan
dry towel,

3.3. 1111k sarples

after washing and drying the vdders and gtripping ofl
the foremilk, the points of the toats wore swabbed wich
mechylated gplric and approxinstely 70«80 ml of milk was
draun £rom each half into separate sterlle glass botiles.
The milk samples vere collected in taee morning and cvonling
from the 10th day after ddding and therealter at an intere

val of abour 15 days vill the end of the lacgtation period.

Comningled farm poocled camples of goat milk wore also
collected In a sterdle botile £rowm tue morning and cvonlng

milkings on the same day.
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The samplces were brought to the laboratory ad sube

jected to dlfferent bacterlologlcal tests.
3.4, Wator for dilution

Phosphata buffer solution was usod for dilution of
the samples as sor TS:31479, Part IITI (1962). The stock
phosphate buffer solution vac prepared by dissolving 34 g
of potassium dihydrogen phosphate (KHQPOQ} in 500 m} dig-
tilled water, thon adjusted to pll 7.2 with 1 sodium hydro-
side solution ond made upto one litre wich distilled uater.
Por use as water for dilution 1.25 mi of stock phosphate
buffer sclutlon was taken and made upto ong litre with

Aistllled wakerx.
3401, Preparation of dilucion blanks

Thoe dilucion bowtles wverc £iilad with phosphate buffer
solution to suecn an extent Lhat after stordlization in the
autoclave at 121°C for 30 minutes, each bortle contailned

99 ml,
3e4.2. SClecting dilutions

Selected the dilutions that gavo total colondes in oot
veen 30 and 300 in the plate. Duplleate plates uere pre-

pared at dlfferent dilutlons.

J.4.3. Identifying plates
Before making dilutlons, tre platos were arvanged in

order and identlfied cach one wlth the somple numbor and the



dilution te be ucsed therceln, Date and plating time for

cach set of samples were aloo recoxded.
3.4.4. Preparing camples for plating

Imiediately before taking Lhe portion of aay samplo,
tne contonts of each sample were thoroughly nlxed as per

the precedure glven in 15:1479, Part IZE (1977).
3.4.5. Plating

Plating was done according to the standard procedurc
preseribed an 1511479, Part III (1962) using Plate Count
Agar and Violet Red Bile Agar in different dllutions of
rav farm poolod milk and raw aseptically colleocted milk.
Twolve o £iftecn ml of liguefied medium at 42°%C to 44°C
was pourced InLo eech plate contalning dlfZfcreat Allullons

of rillke

Por coliform count Violet Red Bile Agar vias used and
an additlonal guantity of threoo to four wl of the modiun
was digtribated over the surface of the solidificd medluri.

3.446, Total bacterial count

Tne Plate Count Agar having the follouing composition

wag used for the wotal bacterial count.
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Plate Count Adgar

Tryptone - 5.0 g
Yoast extract - 2.5 g
Doxtrose - 1.0 g
Aglar -~ 15.0 g
Distilled water = 1000.0 ml
Pinal pH - 7.0 % Dl

The plates vere incubated et 37°C for 48 hours and
che colonies verc counted in accordonce with the procodure
laid down in 1591473, Part IIT (1962).

3e4e7. Psyclhirophilic booterial count

fhe plate count Adar was used and the plates wore
dacubated at 5°C for scven days as per 15:1479, Part IIX
(1962) ond checked whether thore vas any coloay fomuatlol.

3.4.8. Thermophllic bacterial count

The plate count Agar wos used and the plates vese
incubated at 55°C For 48 hours and the colonics developed
woere counted.

3+.4.9. Colifiorm count

The Violet Red Bile Agar of the following coposition

was used for the coliform count.



Violet Red Bile Agar

Yoast oxtract - 3.00 ¢
Peptone - T.00 g
Bile salts - 1.50 g
fackose - 15.00 g
Sodiwn chloxride - 5.00 o
Agar - i5.00 ¢

Digtilled water - 1030.00 ml

Neutral red - 0.03 ¢
Crystal violet - 3.002 g
final pH had 7ol i 0,1

Plates vers incubatod av 37°C Sor 18~24 hours and the

colonjes vere counted as desoziked in I85:5401 (1969),
3.4.10, Nethyleie Blue Reduction Tost

ith sterile pipette, onc milillitrce of storile mothy-
lene wlue thicayvanate solucion {(0.0075%) was transierred
to cach sterile tube shortly beforxe placing 10 nl of sawple
thereln as desgribed in Standazd methods Zor oxaalnation
of dairy products (APHA, 1983}, 7he tesvs for cach gamle
wvere conducted at 37°C in wacer bath. The level of uater
vas maintalned av least one inch above the level of che
milk in the test tubes. Two contrel tubss wilth cach batch
were put to indicaite uwhon deeclourisation begin and uhen

it was corplete. Inspected the tubes after 30 rilnuces
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followed by inspcocotion at intervalc ol cvery one hour till
the ndlk was decolourised. Regarded the milk ag decolou-
riscd whon the whole coluwnn of milk 19 completely decolou~
Tised or is completely decolourised upte within 5 mn of
the surface and the milk cuality was graded according o
TS:1479, Part IIZ (1977). This test was carried out to
work out the relatiomnship hotwesn iothyleso bluc reduction

time and kecping gualliy.
3.4.11, Clot-on-boiling test

The keoping quallty oF the qoot milk samples of raw
pooled farm rdlk and raw ascpbically draun goat miih was
gtudied at iatervals of one hour of storagoe at room Lempe-
rature {28°C) uptc cight hours and subscguently at intesvals
Of throo £o sixn hours till Lho test shoved positive. The
keeplng quality was assessed by the physical eramination and
clot on bolling test ag per £5:1749, Part I (1960). The
sanplas, which showed clot formation were recorded as posi-
tive. The time rogquired for the samples of mllk at room
torporature to give the ¢lot {ormation was noccd as tno

keopang quality of the sarnple.
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A total of 376 samples of rilk asertically-drown from
14 goats and 46 samples of farm pooled milk were collcected
from the A1l India Co-ordinated Reosearch Projeoct on Goats
for Milk for studying the bacteriolegical guality. The
samples were subjocted to bacteriologleal tests such as
standard platc count, psyclhwophilic count, thermophilic
count., collform count and lethylene blue reduction tost.
The clot~on-bhoiling test was done for determining the keep-
ing quality of milk samples. The bacteriologlcal guality
of {he Individual goat mllk samples is presented in
Tables 2 to 15 and that of farm pooled milk samples (at

production~end) in Table 17.
4,1, Total bactorial count

The standayd plate counts of asepeically-draim mili
collcegtod in the rorning and cvenlng from tho cxperimental
geats are praescnted in Tables 2 to 15. The standard place
countg of asep.icallyedrawn mornlng milk £rom five goats
(FzA 209, I'a 72, 6721, 6773, 6636) and aseptically-drawn
eveains milk of three goats (FZA 317, 6721, 6636) were found
to be bolow 100 bacteria/ml throughout their lactatlon
periods. The lowest standard plate count/ml of ageptically-
drawn nmorndng milk savples vas 17.36 with a range of 0-~63

from goat No.6773 and that for ovening vas 6.43 with a range
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of Q=19 bactoris/ml IZron yoal ",.6721. The goak HoWT5 A 231
was the only one f£rom which the standard plate count/ml was
found to bo aluays akbove 100 bacteria/ml in ascptically-

drawn milk samplcos qollected both In ehe morning and even-

Ing throughout ¢he lactation.

The highcest scandard plato count/ml of ascptically-
Arawvn rorning milk sample was 25,350 from goat No.6731 and
that of evening wvas 20,100 bacteria/ml Zrom goat No. ANt 106,
The overall meaa values of standard plote counto/ml Zor the
norning and cvening ascpticaliy-drawn millk were 1956.48 and

744.46 bacterla/ml roszectively (Table 16).

The distribulion of total bacterial counts Of asepci-
cadly-drawn il samples is presented in Table 19. The
percentage of scmples tnat gave below 100 bactoria/mi wag
61,17 and 64.83 for che morning and evening asastically-drawn
milk samples resmectively. In the asoptically dravn milk
samplos collected in the morning and cvening 26.06 and
36,175 respectively vere found wo £2ll within the ronge of
0=10 bactoria/ml. The standard count/ml obtained between
100-1000 and above 1000-30,000 were in 10,11% and 28.72%
regpactivoly for mornlng milk samples and those for avening

samples as 18.62% and 17.55%.

The standard platc count of farm pocled milk samplcs

{(at production-end) was found to have a range of



21,000-175,000 bacteria/ml with a mean of 116,480/ml in
tne somples of morning milkings and 14,000-365,000 vith a
mean of 110,700/rl for evening milkings {Table 17). The
distribution of bacterizl counts of farm pooled milk samdles
is presented in Table 20. The porcentages of samplces that
were found to contain within tne range of 20,030-100,000
above 100,000-200,000 and above 200,000-500,000 bacterda/ml
uere 60.87, 26.09 and 13.04 for che moxning and 34,78,

47.83 and 17.39 for the evening samplas regpectlvely. Thus,
39.13% 0 the morning milk samples were found to contain
apove 100,000 bacteria/ml and in the evening mill: samples

L was 65.,22% thereby indicating that the contomlnation wvas
more in evenlng nlik somples. The data in Table 18 indi-
cate that there wvas an increase of more than 59 and 188-fold
in the bacterigl numbor in che aseptically-drawn rnllk to tho
production-end milk for the morning and cvening milkings
regpectlvely. The correlation coefficient of stendard plate
count and keeplng gquality of farm pooled rdlk samples collec-~
wed in the worning vas =0.40 indleating a simillicant ro-
lationsnrip ao against the value +0.24 wnlch was not signi-

Zicant. in the samples colleocted In cthe evoning.

In the grading of The farn poolced millh 87.96% of the
mornlng samples and 82.61% of the avening samples foll

within 'very good' grade and 13.04% of morning samples
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and 17.39% of evoniny samplos wore of ‘good' gradc as per
the standards laid doun in ISI the milk produced was oL

hich quality as far as bactorial couat vas concerncd.
4.2. Psychrophilic bacterial count

Ho payehrophilic bacteria could be detected in any
of the sample in asepticaliy-dravn milk (Table 18) nor in
£arm pooled milk at production-cnd (Table 17) throughout

the study over 7 rmonthse.
4e3. Thormoohilic count

The rean themrophilic count/ml of aescotically-drawn
morning wilk vas .08 Jith o vange ol 0-2 and Q.05 wvith o
range oo O-1 for evoniung sanmules while the rean themeophilic
count Jor morning pooled milk was 0.52 wvith a rance ofF 0=3
ond 0.435 with range of =2 Lor cvendng sample at wroduction-

ond (Table 18).
4,44 Colaform count

The mean coliform count/ml of all sarples of asepti-
cally-draun morning milk sample was 0.17 wvilth ronge of O-4
aind Q.11 witn range o 0-3 los covenidng milk samplos
(Tables 16 end 18). The mean colliorm couny of farmm pooled
mllk vas 3413 with a range of 20=-17,200 and 2734 wsira a
ronuge of 60-22,000 {or che mornding and Lhe evening nilk

samples, at production-cnd regwectively (Pable 17). The
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distributlion of colilorm counts of farm pooled milk iso
prosented in Table 21, The percentage of morning rllk
samples having counts in tho range ol 010, swzove 10-100
ond above 100 wexre 38.13, 56.52 and 4.35 and che values
ere 60.87, 34.73, and 4.3%5 respectively for the evening

mllk sanplcs.
4.5, lethylene blue reduction toesh

The mean lethylone blue reduction time of ascptically-
dravn rilk samples f{ron the different goats was 14.91 h and
8.93 h for the morning and evening nilk samples respectively
{Table 16}, The results chowv that there wvere appreclable
variation ol Methylone blue raductlon time of morning mille
with that of evening milk and also £rom one individual o

anothar,

Tt vas found that 12,23, 31.38, 38,83, 11,70 and 5,35%
of the aseptically-drauvn morning mllk somples and 34,57,
40,96, 17.02, 4.26 and 3.19% of the evealng sanples gove
the raduction time within the range of 0.5-5 hy, 6~10 hy

11-20 h, 21=30 h and above 30 h, resnecklvely (Table 22).

The average Methylene Dlue reduction tiwe of farm
pooled milk vvas 4.57 h with a range of 2.00-6.00 h for the
romning ndlk samples and that of ceveniny nillk sanple wvas
3.83 1 with range of 2.00-0.00 h (Tablce 17). The corrolaw

tlon coefficionts of Mothvlene blue moduccion time and



keeping quality of worning pooled milk sarple were (.31 and
0.13 for morning and evening milk samples respectivelye The
valucs obtained were not found to ke significant. The
correlatlon of Methylene blue reductdion time with that of
scandard plate count was found to be -0.21 for tho moraing
and =0.27 for the ovening milk samples respectlvely and they

were alsc not significaont.

Az por ISI in grading of milk by Mothylone blue roduc-
tion test 4.35, 39.13 and 56.52% of the sampleos of morning
milkings and 4.35, 73.91 and 21.74% of samples of evening
mdlkings verce found to £all wlthlin the grades of Pair, Cood
and Very Good, reopoctlvaly (Table 23). Dased on tho
Methylene hlue reduction test the milk produecd in the g¢oat

€arm was found £o po of a high quality.
4,6, Kecping quality

Tho kecplng quality of aseptically-drawn rilk samplces
of Individual goat is given in Tables 2 to 15 and the ave-
rase valuc ef each individual ascptleallive-drawn milk sample

is prescenited in Tebla 16,

Tho overall average mean of keeping qualivy of asepti-
cally-drown morning and evening rilk samples at room tomno-
rature (28°C) wore 50.48 h and 44.70 h respectively (Table 16).
The keoping quality of aseptically-drawn milk varied creatly

Table 24). It wvas found that 57.98% of morning and 70.220%
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of cveaing ageptically-duawm milk samples had keeping
guality below 50 h whilc 42,02% of morning and 29.78% ol
evendng milk samples had keeping cuallty above 50 h. The
average keepling quality of farm pooled milk sample was
12.87 h with range of 11-15 h for the morning and 12.04 h
with range of 11-15 h for tho evoening milk samples

(Table 17).



Table 1. Particulars of cxperimcental goats

S5l.¥Wc, Animal Breed/genetical Date of Date of Order of Duration of

manber blood group bixth kidding lactation lactation

(in days)
1 LN 266 Alpine x Malabari 38=8-32 G385 2nd 210

{2nd generacion)
2 I‘ZA 209 wiiGe 10=2-82 6=3=35 3xd 209
3 FQA 231 IO 1382 G385 ist 202
4 E’ZA 72 (30 21 17=3=-85 4th 198
5 Foh 331 O Bm=12-82 20=3=25 st 201
& Toh 317 Nl 23-11-82 31~3=-85 2nd 108
7 AN 106 Alpine-Alplnc 13-3=82 B~3-85 2nad 207
ﬂal}a:hari

8 6318 (0w BaDuTE H=3=85 Sth 171
9 8721 GO 13=1=80 17=3-85 5th 193
10 6773 =g 27=5~80 183=3=85 3xd 197
1l 6279 - BedaT8 18-3-85 3th 197
i2 916 e 199=80 23=3=85 4th 153
13 6636 et 2 12-8-79 1= f=B5 4th 201
14 6731 i 18-1-80 ZwdmB5 5th 201

447



Table 2. Bacteriological quality of ascptically-draim milk samples f£zom Goat No.P,A 266

2
Standaxrd Coliform Thermophilic Psychrophilic dethylene Keaping quas-

plate gount/ count/ml (b) count/ml(C) count/mL (&) blue reduction llty at room
Datce of mi (a) time (in hours) {(xzzgzgg])ngzgours
collec-
tion MOT e Byen- Mozn- Dven~ HMorn- Even- [lorn- Duch- MOLn~ EVCGHe- Horn~ Lyon-

ing ing ing ing ing ing ing ing ing ing ing ing

rdlk milk milk milk nilk milk milk  ndlk milk milk milk milk
17-3=85 2 3 il 1 Hil Wil NiL Wil 18 14 80 75
3=4-85 il 5 1 Mil Mil Mil il Mil 11 [+ 19 37 35
18-4~85 i3 3 1 Wil 1731 Nil Mii Nil 10 15 72 32
Bmb=35 S 20 Wil 3 i 1 il Nil 13 0.5 82 58
14=5=85 S Wit Nil 1L nil Mil nil Wil 22 16 36 32
31-3.85 15 1250 il Wil Wil ¥il Wil ik 23 19 29 65
17-6=35 13 6 Nil mik MiL i1 Mil il 14 17 26 48
3=7=85 18 i5 MLl Hil il Nil il Wil 16 10 73 48
16-7-85 248 82 il Wil HiL 1ML Nil Nil 10 6 48 S0
SB35 16 8 nil KLl Mil s Mil i1 i3 8 53 20
19=8-85 1 1 Vil Nil MLl Wil Nil Nil 3 2 55 101
4m0=B5 16 1 Wil Wil 171l MLL Nil Mil 5 24 20 38
17=9-85 1 12 Wil WLl Nil Nil Nil Nil 58 25 a7 23
1-10-35 3 1 141 i Ll Uiy 1131 Nil 32 12 683 91
Total 361 1407 2 4 i 1 - - 263 163 826 716
llean 25.79 100,50 0.14 0.29 $.07 0.07 - - 18.79 11.64 59.00 51.14
Range 0=248 Q=1250 Q=1 C=3 Q=1 Ol - -~ 3=58 0=5~25 20«37 20-101 g

(2) = incubated at 37°C for 48 hours (h) = incuhated at 37°C for 20~24 bours

{¢) = incubated at 55°C for 48 hours (d) = incubated at 5°C for 7 days



Tabie 3. Bacteriological cuality of aseptically-drawn rnilk sarples from Goat No.T,A 209

2

Standard Coliform Thermophille Psychrophilic Methylene — Keeping quallity

vlate count/ml count,/ml count/ml count,/ml Bluc Reduc- at room temperaw
Date of (a) (o) (<) (Q) tion time  ture (28°C} ia
colloce (in hours) hours
tlon Morn- Cven- liorn- Even- lorne Dvon- lorn- Even- Morn- Dvea- lorn- Evens

ing ing ing ing ing ing Ing ing ing ing ing ing

il milk milk milk mwmilk milk m@milk mdik milk milk rmilk milk
1B=3=85 5 25 Mil Nil 11y il Nil Wil 10 9 27 24
3uluB5 63 43 il 17 ik 1 i1 il 9 1 23 27
18=4=85 41 14 mil ERA AN MiL TI4L Hil Wil 9 8 23 40
3m=BmB35 i1 LY Bil il Wil il ™il Wil 12 045 36 52
14-5=85 3 1 1 Nil MNil il WMil nil i5 8 52 36
31-5-8% i 1 Nil B4 ¥il 1111 il Wil 48 17 72 53
17~585 12 2 NiL 171l NiL il wii Hil 12 12 72 44
3-7=85 22 8 1 ML Nii il NiL 1341 44 1c 27 18
16=7=85 54 X 1711 131l iy Wil Nil Nil 11 1] 16 i5
SmBuwB5 47 110 RAXR Wil JRs RN Mil AR Wil A0 8 z2 19
19~-8=85 4 5 Nil Nil ¥il xil 45N Nil 80 7 36 19
4=9=85 1 1 il nii Wil Nil Nil il 4 24 35 22
17=9=85 2 12 Niv Nil 1131 114l 1141 1111 17 5 iR 23
1-10-85 2 3 NiY gil Nil uil il 114 130 33 36 20
Total 268 310 2 o - 1 - - 421 158.5 498 413
Hean 19.1¢ 22.14 U.14 - - 0.07 - - 30,07 11.32 35.36 29.50
Range 1.63 1-11G O~1 - - D=1 - - G=130 Qe5~33 16=72 16-52
- &

{(a) = incubsted ae 37°C For 48 hours {b) = incalated at 37°C for 20-24 houxrs
(¢} = incubated at 55°C for 48 hours {d) = zncuosated at 5°C for 7 days



Table 4. Bacteriologlical gquality of aseptically-drawn milk sarmples from Coac lo, PZA 231

-

Standard plate Coliform Thermophilic Psychrophilic Illethylene Keeping guality
count/ml count/ml count/ml county/mi Blue reduc- at room tonpe-

Daote of (a) (m {c) {d) tion time rature (28°C)
colloc- (in hours) in hours
tion Morn- Dven- lorn- Even- Morn- Dven- Ilorn- Even~ llorn~ EBvon~ lloxn- Even—

ing ing ing ing ing ing ing ing ing ing ing ing

mllk milk milk  milk  milk  mdlx @il milk milk  wdlk milk milk
18«33«85 425 410 MNiy il Wil il iy Nil 2] 7 48 296
3=ldm=B5 1570 1500 Wil nilL 1 Nii nil Wil g 5 50 41
18«4-85 13¢0 420 Wil Wil Nil il i il 16 8 78 50
3-5=-85 2320 680 1 3 i Mil Wil 1#il 11 0.5 72 50
14-5=85 23875 3350 Ll Nil 1 il Nil il g 8 96 72
31585 1170 076 i A 731t HiL i1 il nil 5 3 G 3
17=6=85 1300 580 nNil 131l 1313 nLL Wil il 10 <] 10 19
3m7=85 196 315 Wi Nil 2L it il MLl 1 2 &7 48
16=7=85 7850 3400 il Nil Mil Nll Hil nil 2 2 36 40
5=0«35 8750 3750 Nil 1141 Nil Nil Mil Nil 7 3 72 48
19=-8-85 1600 800 MiL WiL Wil Mil Mii Wit 3 4 56 36
1=9-85 2100 B50 Hil il ML Wil il Nil 2 i 39 70
17=9=85 8450 3250 Nil Bil 1143 131 Wil Nil & 4 29 56
Total 60966 23245 1 3 3 - - - 84 53.5 664 629
Mean 4689.6% 1788,08 Q.08 .23 5,23 - - - 6,46 .12 51,08 4B.38
Range 196- 315- Q=1 0=3 Q=1 - - - 1-12 Ge5-3 T=96 3-96

23875 4070
(a) = incubated at 37°C {or 48 hours {b) = incubaterd ol 37°C Zor 20-21 hours
{c) = incubated at 5%5°C For 48 hours {a) = incubakted at 5°C for 7 days



Table 5. Bacteriologica. quality of aseptlcally-drawn mllk samples £rom Coat No, FZA 72

Standlard plate Coliform Thormophilic Psychrophilic Methylenc Keeping quality
count/nl count/ml counc/ml count/mil Bluc reduc- at room tempe-
(a) (b) (c) () tlion time ratuce (28°C)
Date of (in hours) in hours
colloo-
tion 1orN=- Byone Morn- BEven-~ llorn~ Iven- Morn-~ Even- slorn~ Evone Mom- Dven-
ing ing ing ing ing ing ing ing ing ing ing ing
milk milk il milk  milk milk wmilk  milk milk miik milk mlik
27=3=35 13 12 Hil Mil NiL Nil 1iL nil ] 7 2 72
12~4=85 5 12 Wil Wil Nil Nil Nil Nil S 25 a8 20
24=4=85 4 5 4 1741 Nil il 17141 Mil i8 5 88 80
D585 16 1 1 Wil 1¥il Wil MNil 20 10 72 96
23=5=85 11 Nil Wil Wil Nil Nil Nil 20 13 30 18
Hm(GmBE 27 11 Wil nil Wik Nil Nil Nil 15 4 9 8
17=6=~85 30 17 Nil 171l Wil 35 R Wil §iy 17 12 19 ig
3=7-853 57 17 1711 il Nil Nil Nil Nil 12 7 20 13
16=7=85 69 320 nil Nil il Nii Nil Mil 12 6 18 20
SaeG=85 9 29 Mil Nil Nil 4L Nid nil 23 6 22 19
19=8=85 36 Wil il Mil il Mil Wil Nil 29 22 29 96
dwT=35 31 2 Wil Wil 174l Wil VAR Nii 2% 15 56 22
19=-9=85 2 3 Wil MiL Nil 1141 Nil MNil 26 0 28 23
1=10=05 2 1 Nil Wil Nil Nil Wil il 15 12 30 124
Total 312 468 5 1 - - - - 250 211 ez22 693
Mean 22.29 33.21 035 0.07 - - - - 17.86 15.07 44.43 49,57
Range 2=69 D=320 Qmd Q=1 - - - - 12-29 4md 2 9-98 8-=124

e 0 O o et ot e e m8

{a) = incubated at 37°C for 48 hours
(@) = incubated at 55°C for AD nours

()
(@)

[

f

incubated at 37°C for 20-24 hours
incuboted at 5°C for 7 days

camapn e

S
45]



Table 6. Bactorioclonical quality of ascpticelly=draum mnllk samples from Goot No.FzA 331.

Standard plote Colliform Thermophilic Psychrophilic lethylene Keeping gquallty
count/mL count/ml count/ml count/ml blue reduc- at room tempe-
(a) {b) {c) (a) tion tire ravure (28°C)
(in hours) in hours
Dato of
collec- M " 11 £
tion Horn- BV torn- Bvan- lomn- Fvenq MOLn= LDven= Horn=- vt orn=- VO i
Ing ing ing ing ing ing Ing ing ing ing ing ing
milk milk millk mllk milk milk milk milk milk milk mllk mill
O=4-035 ] 595 il nNil Wil Wil Wil Nil T35 1 58 72
24=8-85 53 82 N1l wnil Nil 1¥3il Nil Nl 3 2 78 o8
Q=Bu35 205 4 Mil il Nil NiL Wil Wil 8 10 96 120
23=5=85 9 7 LN RN Wil 2 1 ¥Mil Niy 22 15 22 15
HEmB5 23 16 N4l 1 714l Wil il N1l 18 S 20 20
17=6=35 165 67 Wil iL Mil Nl Hil i1 12 10 16 12
J=TeeB5 20800 375 1 Wik N1 il Wil wWii 16 10 36 &2
16=7=05 285 139 1 il Nil Wil Wil Nil 10 1) 16 22
Swiei5 70 48 Wil Nil Nil Nil Mil fo RN o [ 22 39
19=3=385 1190 540 Nil Wil il 131l Nil Nil 6 4 29 24
4=«3=85 4900 1655 Hil Wal Nil Wil ¥il [il 5 2 20 g
17=0-85 43 17 Nil Nil Nil Mil Nil wNil 5 2 21 45
1-10-35 570 320 PARKN k8N LY Nil RERY Kil i 1 53 47
15=10-85 310 i3 1111 Nil wHil jeki R il Wil & 2 59 26
Total 28636 3878 2 i 2 i - - 119.5 a0 546G 540
Mean 2045.43 277.00 Del4 0.07 Ja14 C.07 - - 83.54 5.71 39.00 45.71
Range 8=20800 415655 Dl Gl (2 Q=1 - - Ce5=22 i-15 16=956 15-98
(a) = incubatzad al 37°C for 48 hours {b) = incubatcd at 37°C for 20=-24 hours &
{c)} = incubotod at 55°C f{or 48 hours (d) = incabated at 5°C for 7 days



Table 7. BDacteriolegical guality of ascptically-draum mllk samples £rom Goat No. 1922\ 317

Standard plate Coliform Thormophilic Psycheophilic HMethylene heeping quality
count/ml count,/fal count,/ml count/mL Dlue reduc- at roon terpe-
{a) {0} (c) (a) tion time rature {(28°C)

NDate of {in hours) in hours
collog~
tion fiorme- Dvone Horne Everns- Morn~ DEven= {orn- Lvens Morne Zvene Horne LUehe

ing Iny ing ing ing ing Angy 11y Ing ing ing ing

milk wilk milk ndlk  mwilk milk ~dlk miik millk milk miilk miik
=485 13 8 i) il HNil M1l N4l Nil 12 a 96 78
24-4=08 0 i5 Wil N1l Nil 11 il 1741 22 2 56 48
G 533 16 ~il 311 il Hil Kil il Nil i8 13 180 120
23=5=H5 k 1 nit il Wit Wil Nil i AR 22 30 25 22
B35 5 4 MNil il Mil WiL Nil mil 28 a8 45 17
17Gw035 55 32 Mil il [ AN A il i1 i1 18 iz i8 24
3= T=B5 158 81 1 Nil il ¥il 1144 FTiL 16 10 20 15
16=7=-85 242 47 4L 1 (4583 Nil Mil Ril 10 6 8 22
BewB=-35 18 5 il Wil il i1 Wiy i 9 &8 22 29
19=8-85 2 1 Nil il miy Nil Nii Wil 26 35 90 55
LSe35 29 1 Hil Wil Wil Wil il Mll 20 38 56 38
17=-0-85 2 47 Wil Nil Wil Wil NIL Nil 24 10 50 5
1=10=35 28 7 Wil wNil NiL il NLL Nil 16 9 68 30
15~10~35 15 2 it NIl WLl il 311 Nil 120 24 150 43
Total 594 231 1 1 - - - - 361 2933 864 554
viean 42.43 16,50 0.07 .07 ~ - - - 25,79 20.21 61.71 39,57
Range 1242 Q=7 Q=1 (3=1 - - -~ - J=120 2-68 18=150 13«120

{a} = incuboted at 37°C for 48 hours (b} = lrncubated at 37YC Zor 20«24 hours
{(c) = incubated at 55°C for 48 hours (d)} = incubated at 3°C for 7 days



Table 8. Basteriological quality of aseptically-drawn milk samples from Coat Mo.AAM 106

Standard plate Coliform Therrophllic Psychrophilic lethylene Xeeping guelity
count/mL count/ml count/ml count/mL Blue Reduc-  at room tompSe
(a) (1) {c) Q) tion time raturce (28°C)

Date of {in hours) in hours
colicc-
tion MOrTie Bven- Morn- Dven- lkom- LDven= Morne Even- Morn- Lven= lormn= EBEvens=

ing ing ing ing ing ing ing ing ing ing ing ing

milk miik milk @il milk milk milk  milk milk milk milk wilk
18-3-8% 9300 20100 Wil Wil ¥ii Nil nil Hil 5 i 18 i6
3l =85 1985 840 il 1 Kil Mil nil Nil i1 0.5 30 25
18~4-35 1570 1270 Hil NilL Pil Nil 1Ll NiL 10 g 3% 21
3I=5-85 2375 S50 Nil Nil Nil ISA AR 1341 Nil i2 0.5 is 38
145035 231G 1690 Wil il RNil Nil Nil 11 54 7 27 21
31=5=85 2725 24 Wil ®il il iy Mil Wil 0 i0 22 19
17=6=35 27 iz 1iid Mil Hil ¥ii Nii il 18 12 33 28
3= T=B5 3850 1405 141 Nil Wil H4l Nil wil 13 7 45 38
16-7=85 3750 2135 Wil 1143 Nil nil il mil i 10 18 )
B35 1955 755 N4l Wiy 1L NiL Wil NiL 13 3 108 i
19-8-85 83750 3300 W¥il nil MLl Wil Wil il 13 s 58 30
LwDmBG 5600 1550 Nil il i Wil Fil 1L i3 7 70 &4
17085 1930 1540 MNiL C1il Jil il ¥il Nil 13 15 84 96
T 1035 2795 2325 il MLl Mil Nil il Wil i1 9 &3 96
Total 56522 37499 Nil 1 - - - - i561 a5 540 540
liean A037.29 2878.50 - Q.07 - - - - 11.50 6.79 45.71 38.57
Range 27-=9900 15«20100 - el - - - - 5=-18 DaB=15 1B=108 21=96

{a) = incubated at 37°C for 48 houss {) = incubated at 37°C Jor 20-24 hours

(¢) = incubatod at 55

°C for 43 hodgts

(a)

]

incakated at 5°C Zor 7 days

&
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Table 9. Bactericlogical guality of asepticelly-draun milk sarplos from Goat Ko.6318
Standeaxd platc Collform Thormophilic Pgychrophilic Mechiylene Heeping guality
couat/ml count/ml count/mL count/ml Blue raduc- at room teaps-
(a) {b) (c) tion tire rature {28°C)

Date of {in hours) in houss
colloe-
tion j§ls2a¢TH Lvern- Yorn~ Even- lorn- Even~ HMorn- LDven- HMorn- Even- Norhe Tven-

ing ing ing ing ing ing ing ing ing Iing ing dng

mili milk milk  wilkx milk @ilk  milk milk mllk  milk  wilk rilk
18-=3-85 10 &) 25BN Wil wil 141 ik il 8 9 50 31
3=4mB5 8 14 Nil wiL Wil B4l Nl Wil 10 8 72 30
1B=d=35 655 11s i 1 Nii Nil Nil Mil 8 <3 36 30
3=5=85 2200 198 wiy 1 i1l i Nil uil 2 g 58 36
14=5-85 330 117 Wil 2 il i3 Wil wii 10 7 58 72
31-5-85 10425 2250 1141 Nil Wil Nil Nil Nil 0 17 18 53
17=6=35 225 115 1 1L 14l il Wil Mil 14 12 74 20
3-7-85 3100 1060 il Kil Wil Wii Nii NiL iz 1 23 67
16-7-85 2750 595 141 ¥i il MLl il Nil 2 i 26 28
BwBwBs 1280 88 Mid WiL Wil Wil Nil JARNR 3 0.5 96 28
19=8-85 700 259 Niy Nil Nil Nil iy nil 29 3 29 19
Total 28693 4787 2 4 - 1 - - 108 72.5 540 488
ean 2608.45 435.18 0.18 Ue36 - Q.09 - - 982 6.58 49,09 49,36
Range 10-10435 62250 0-1 0~2 - 0=1 - - 2«29  0.5=17 18=86¢ 19=~96

a)

{
()

incubated at 37°C {or 48 hours
facubsted al 55°C for 40 hours

(b) = incubated at 37°C for 20-24 hours
() = dacuvatced ak 5°C for 7 dayo

(45



Table 10. Bactericlogical quality of asceptically-drzwn milk samples from Goak No.6721

Standord plate Coliform Thermophllic Psychreophilic Methylene Keeping quality

count/mlL count/inl count,/ml count /ml, Dlue reduc-  at room tenpos
(a) (b) () {a) tion time rature (28°C)
Date of (i hours) in hours
colloc-
tion tlotn- Even- jiorne- Lven- lorme~ Dven- Morn- Even- liorn- CDven= Morn- Even-
Ing ing ing ing ine ing ing ing ing ing ing ing
wmilic milk milk  mdlk milk milk milk milk milk milk milk mlllk
27=3=85 4 14 Nil Nil Nii NilL K1l Nild s 2 48 40
12485 21 4 Nil Wil i 1 Nil 114l 10 4 58 41
24ml4e=35 9 G Nil nNil i 1 Wil Hil 8 1 72 56
D535 21 5 Nil it 1L Nil 4L il 11 2 48 56
23«55«35 3 Mil Nil Hil 1 il Nil Wil 15 2 30 22
G=6=85 40 19 Nil Mil Hil nil N4l Nil i3 2 26 45
17-6-85 1 6 1741 Wil Kil Nil nil Wil 17 12 12 i
3=7-85 29 5 mil Nil Nil il Wil nil i6 3 96 67
16-7-85 77 7 Nid il M1l i1 Nil Nil 17 2 24 20
BaBwBs 12z 18 Nil Nil Wil il Mil ®il 2 2 26 39
19=-8-85 i i Nil wNil Wil Wil Ll Wil 3 14 36 40
demFueB5 6 1 1 MLl wil iy wil 1141 3 2 44 132
17-9~-85 3 2 nNil NiL wii Nil 1341 Nil 1 i 52 40
1-10=85 19 2 Nil Nil Nil Nl Nil NiL 2 2 168 21
Total 261 o0 1 - 3 2 - - 143 51 747 707
lean 18.64 5.43 0.07 - 0.21 0.14 - - 1021 3.64 53.36 50,50
Range 177 Q<19 Q=1 - Qw1 0=1 - - 1-17 1-12 19-168 18-132
{a) = incubatod at 37°C for 48 hours {b) incubated at 37°C £or 2024 hours

(e) = lncubatcd at 55°C for 48 hours (d) = incuboted at 53°C for 7 days
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Taple 1l. Bactericlogical quality of asontically-dravm milk sarples £rom Coat Ne.6773

Standard plate  Collifomm Thormophilic Psyehrophillic Hethylonc Keeping gquality
counc/mkL count/ml count/ml count,/ml Biue reduc~ at room tempera-

Date of (a) (b} (c) (@) tion time tura (28°C}
colloom {in hours) in hours
tion Horn- Byarn- Morn=- EBven- lorn- Even- More Even- Morn- ILven= MOrm= Evon-

ing ing ing ing ing ing ing ing ing ing ing ing

milk milk milk rmilk milk milk milk milk milk milk milk milk
27=3=55 7 263 ¥il Wil Nil nil il Nil 24 5] 72 120
12-4-85 15 11 11il Hil Mil Wil Nil kil 8 & 98 72
24md=i5 25 4 il N1l wNil il Nil K¥il 6 10 72 36
D585 5 8 nil Wil il Wil Wil nil i0 a8 o8 120
23=5-85 27 108 Wil 1 Wi 1 Nil Hil 31 2 2 is5
GumG=B5 5 kX< iy wil 1 il Mil wil 28 9 25 20
17=6--85 5 3 ¥Nil nii il Nil Wil Wil iz i 14 i8
3=T=385% 44 13 Nil Nil Wil Wil il Wil i5 4 27 38
16=7-85 69 50 2 il ®i1 Hil Wil iYL 11 (4] 30 20
SB35 19 28 1 Nil nil Wil i} Nil 1z 6 46 i3
19=0=-85 5 5 il Nil Nil wil Nil il 52 22 73 30
4meD=85 6 5] N1l 1141 Mil N1 Nil 1911 22 9 70 17
17-5-85 11 1 nNil Wit Hil il il Nii 26 36 46 47
1-10-8% Nil 2 nil Wil Mil Wil nNil Mil 17 9 97 210
Total 243 514 3 1 1 1 - - 374 143 796 782
Mean 17.36 36.71 0.21 .07 0.07 2.07 - - 19.57 10.21 56.85 55.85
Range 0=£9 1=-105 0=-2 G-l Tl G=1 - - 56=52 2=36 14-98 1i5-210

(a) = incubated at 37°C for 48 hours (b) = incuboted at 37°C for 20-24 hours

(@) = incubated at 55°C for 48 hours {(d) = incubated at 5°C for 7 dAwys

V4



Table 12. Bactorilologlcal quality of aseptically-drawn milk samples from Goat HNo.6279
Standard plate Coliform Thermophilic Psychrophilic Methylene Keeping qualdisy

count/ml count/ml count/ml count/ml blue rcduc~ at room tempe-
Dace of (a) (L) {c) () tion tine rature {(28°C)
colleam (in hours) in hours
tion "orn- Even- Morn- EBvenw- lorn- Even- Morn- Even- Morn- Lven- lomm- Even-

ing ing ing ing ing ing ing ing ing ing ing ing

mdlk mllk millk milk ik milk mllk milk mllk mlll milk milk
27=3=85 63 25 1 il Hil Wil Nil g1 is a8 36 72
12=4=35 28 i7 Nil Nil Wil Nil Wil Wil i0 8 48 56
24~4=85 12 9 2 1 ¥il Mil N1l NilL 8 8 98 80
G Bn35 5020 665 2 2 1 il Nil Nil 0.5 8 78 01
23=5«85 20075 11275 2 Nil Nil Hil il NiL 6 6 22 27
6-56~83 310 i6 Nil Niy iy Nil w®il Wil 8 2 28 38
17-6-85 8 2 Nil il Nil MLl i Nil 8 9 24 17
B 78S a 7 i N1l a5 RN nil Nil NiY 12 3 58 28
16=7-85 170 27 1741 Mil Nil Wil Nil Nil 10 1 30 28
B=eBmB5 112 29 il Mil N1l Mil Hil Nil 9 2 28 28
19-8=-85 2 2 wNil Wil MNiL MHil Wil MNil 52 2 101 50
4-9-85 3 1 Nil il Mil Hil Nil Mil 2 0.5 44 29
17-9-85 3 3 Nil L Nil Nil Wil Nil 5 1 120 40
1=10-85 S Nil Nil Nil Hil 111l Hil il 14 1 63 91
Total 25819 12078 8 3 i - - - 159.5 57.5 843 &85
llean 1844,21 B8062.71 0.57 0.21 0,07 - - - 11,39 4,11 60.21 48.93
Range 2=20075 1-11275 0=2 Q=2 O=1 - - -  045=52 0,5-9 28~120 28=31

(a}) = incubated al 37°C
(e} = incubated at 55°C

Lor 48 hours
for 48 hours

{b) = incubated at 37°C for 20-24 hours
(d) = inobated at 5°C foxr 7 days



Table 13.

Bacteriological quelily of aseplically~dravn milk samples £rom Goat Ho.916

Standard plate Coliform Thermophilic Psychrophilic IHMethylenc Xeeping quality
count,/nl count/mlL count/ml count/ml blue reduc- at Yool talipe-

Date of (a) (k) {c) () tion time rature {(28°C)
colLleaw {in hours) in hours
cion llorn-=  Bven- llorn= Cven- l!iorn= Even- torn- Even- lorm- IDven- Morn-  Lven

ing ing ing ing Ing ing Ing ing ing ing ing ing

milk milk milk milkx milk milk itk milk  wmilk milk  milk milk
Q35 508 560 Nil Nil Nii Wil 151l nNil 12 8 72 68
24-3-85 93 171 Nil Nil Wil Wil nNil Mil 11 10 98 120
Q= E5=G5 3365 55 TTLL Nil Nil 111 Nil Nil g 10 72 60
23«-5=85 2830 53 il Mil Nil Nil Nil Hil 8 is 20 19
H=6=35 2700 330 Wil Nil Nil Nil Nid nNil 11 4 28 22
17~6=-85 1280 550 11il il Wik Nil Nil Wil i2 17 48 19
3=-7=85 5250 3500 3 1 Nil HilL N4l Nii g 3 35 23
16=7=35 9250 25600 1 Nil il nil Wil Nil 7 5 13 10
5=8=85 5500 1635 41 Mii Nil Wil Nil Wil 3 26 29
19-8-85 11200 2250 NLL MNii Nil il il Nil 3 3 55 1z
Total 41943 180694 & - - - - - 80 78 468 382
“lean 4194,30 1869,40 0.40 ~ - - - - 9 7.8 46,8 38,9
Range 93-11200 53-9600 1-3 - - - - -~ 3-12 3=17 13-98 10-120

(a) = incubated at 37°C for 48 hours (1) = incubaterd at 37°C for 20G-24 hours
(@) = sacubated at 55°C for 48 hours {(d} = incuboted at 5°C for 7 days
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Table 14. Dacteriologlcal quallty of aseptically-drawm millk samples from Goat N0.6636

Standard plate  Colilorm Thaemmophilic Psychrophllic I!Methylene Kecplng quality
count/al count/ml count/ml count/mi blue reduc~ at roonm tempe=-

Date of (2) (b) {e) (a) tion time rature (28°C)
collecm (in hours) in hours
tion lorn- Even~ !Morn- DLven- [lorn- Dven- lMorm- Ivone Morn- EvChe- Hoxrn- Bvet=-

Ing ing ing ing ing ing ing Iny ing ing ing ing

nilk ik  milk mdlk milk  milk  milk  milk mllk mwilk milk milk
GmelmB5 1z 62 Nil 1 1 MLl Nil Mil 12 1 120 96
24-4-85 25 1 Wi I7il 1 1 Nil nil i5 8 48 a8
T=bm35 10 16 Nil Nil bR Hil Nil Nil 9 8 101 96
23=5=85 17 37 Nil Wil nNii Wil iy Nii 8 8 32 25
6-G=85 62 6 Wil Mil Nii Wil Wil MLk 8 16 25 18
17-6-85 56 22 MNil Nil Wil Nil wuil nNil 10 8 17 19
3=T7=85 25 11 Hil 11LL et N Nil il Nil 9 10 27 i3
16=7=85 72 59 il Nil MiL Nil 1711 Tl 9 6 16 22
SmBw85 37 49 Nil 4L Nil Wil Nil wilL 23 8 16 19
19-~8=85 2 4 Wil Wil MiL 131l Nil Wil 21 10 23 40
4=9=35 38 4 Wil Mil 7111 111k Nil Nil 22 9 24 17
17=9=-85 2 i Mil Wil Nil Nil Wil M1l 20 19 87 47
1~10-85 2 i Wil Nii Wil Nil Nil nil 11 10 36 66
15=10=-85 3 2 Nil JEENR Mil Nil IIil Nil 54 10 102 30
Total 369 325 - 1 2 1 - - 240 129 674 561
llean 26,36 23.21 - 0.07 Q.14 Q.07 - - 17.14 9,21 48,14 40,07
Rangye =72 1=87 - =1 Ol Q=1 - - 8=54 1-19 16-120 18-96

{a} = incubated at 37°C for 48 howss (k) = incubated at 37°C for 20-~24 hoars
(@) = Jneubated at 55°C for 48 hours {3) = incupaled av 5°C for 7 days

[51]
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Table 15. Bactorlological quality of aseptically=-draum milk samples from Coal Ho.6731
Standard plate Collform Thormophilic Psychrophilic lechyleone Keeping quallity

count/ml couny/n1 count/ml count/ml blue redue~ at room tempe-
Pate of {a) {b) () %J.;nvgi?z) ra‘;.grgogf"c)
collec— R . =
tlon iora- Eveg- llomn- Dvea- lorg- oven=- [Jon- Lvehn- MOXne~ Bychi- Oormn=  Lven-

ing ing dng ing ing ing ing ing ing ing ing ing

milk milk wilk mdlk @wllk nllk milk milk @ilk milk milk milk
GenflmB5 2455 a8s Nil ¥il Nil il Wil 1341 11 4 150 98
24=4mB35 105% 760 i 1 1 1 Wil il 4 4 96 20
9=-5=85 | 1280 Wil Wil i N|il Mil Nil 0 a 72 ]
23=5~85 1700 10200 Mil HNil wil i il Nil 16 G i 15
6-6=85 12525 4750 AL Hil il Wil Wil Wil 13 4 9 3
17=56=-85 55503 3150 ML L% Wil Nil ik Wil 10 7 28 21
3=7-85 700 3750 il Nii Nil Nil nil Wii 11 & 23 23
16=7=85 14350 2055 Hii Nii il wii il Nl 14 3 26 24
S=B8-85 2850 176 Nil Nit 14l i1 wil Nil 3] 2 53 ig
19=-8<85 25350 1380 Ll 1111 Nil Wil Wil iz i3 20 21 40
4=8=85 iis 170 mil Hil Nil Ml Wil Nii 10 13 20 01
17985 10950 1700 il LY il uil Nil nil 20 19 87 47
1=-10-85 7200 845 Wil 1131 Mil H1l il il 18 i3 102 77
15-10-85 10230 750 iy P A AR nii L il kst 11 80 30
Total 109151 31821 1 i 2 i - - 177 120 783 626
Mean T799.36 2272.93 007 C.N07 0.14 G.07 - - 12.64 0.57 55,93 14,71
Range  38«25350 17e-10200 O=1 J=1 Q-1 0=1 - - 420 2«20 9=150  3-101

(a)
(c)

a

ancunatel at 37°C foxr 48 hours
inecubate? st 55°C for 43 houss

(k) = incubated at 37°C for 20~24 hours
{€) = fncubzced st 3°C Sor 7 days
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Table 17. Bacterielogical cuality of pooled milk samples nreduced oo CLRL.P. on Goats for Milk
Standard plate Coliform Thermophilic roye dlie Methylene blue Keoping quality Correlation
count/ml count/mlk count/il ey gl reduction time at room tempera-
3 2 {in houxs) at ture (28°C) in
Dat? of (x 107) (x 20 () 37°C in 1neubate- Tyl
collection (a) () ing both
Morning Evening Morning Ewvening Morning Svening Moral Ivening Morading Evening Moraing Evening Morning Evening
milk milk millh rilk mllk milk mil ik mlik milk milk milk milk mllk
17=3=85 187 62 85 47 NiL Wil Rl N1 4 4 i2 11 Standard plate Standard plate
18-3+85 475 87 172 7 wil 1 al o @il 4 4 12 12 count S
27=3-85 ¢4 172 3 10 ML Nil Nil 3508 6 3 15 i2 keeping cquality keeping qua=
3-4-88 118 138 10 10 1 Mil 114l R 2 6 13 12 ¢ 31_0 W46 ; ey
significant = 40,24
gm =85 a7 14 10 8 NiL Wil il 4L S 5 14 12 (not signifi-
12=~2-8% 21 35 18 ) a5 1 i1 Nil 5 5 13 13 cant)
18=4-3% 33 is81 11 0 2 2 fadd 1L 5 3 15 13
24w4=85 45 137 5 ) 1 1 Rk MLl 5 5 14 14  tethylene Methylene
3-5=85 70 40 0.2 1.3 1 1 ul Wil 5 3 12 12 blugiﬁduction blueirzduction
m
9=5-85 85 122 0.7 0.6 3 2 w1 mil 4 4 13 12 i P
14=5=85 3ie 3GS 53 70 il NiL 1y il 5 4 12 10 kec_ing quality keeping quality
23m5=B85 65 174 8 i1 ML i M4l LR 5 4 11 10 = + 0.31 = 40.13
31-5-35 55 120 7 8 1 1 Wil Bl 8 3 13 12 (not significant) (not signifi-
Smm8B 184 173 % 81 1 Nil Wil 4 3 11 11 cant)
17=6=~85 175 175 32 6 Nil Nil AL Nil ) 4 12 11
3= T=B5 174 290 33 3 i Nil s A A Nil 4 4 12 i4
16=7=85 252 72 17 15 niL il il NLL 5 5 13 11
SmBmB5 36 35 32 5 mil MiL NER) 19il S 3 13 iz  Methylene blue lNetnhylene blue
10885 54 34 7 5 W1l Nil w1l il 4 4 14 13 red‘mtf;g“ time reducfr;"“ time
Jape A1) 32 165 18 30 NiL N4l Nil NLL ) 3 is 13 Standard plate standord plate
17=9-85 103 160 63 31 niL Nil i MiY 4 4 i2 12 count count
1-10-85 72 274 50 32 3L N niL WiL Nil 4 3 12 12 = (.21 = =427
15=10=85 39 211 51 220 Wil il X85} NAL 4 2 13 i1 {not significant) (Not signi-
Total 2079 3236 784,9 628.9 a2 10 - - 105 88 296 277 ficant)
HMean 116.48 140.70 34,13 2734 0.52 0.43 - - 4.57 3.83 12.87 12.04
Range 21-47% 14-3653 0,2=172 0.6-220 0=3 Qw2 - - 2w 2«6 11=15 11=15
{a) = incubated at 37°C for 48 houro (b) = thoted av 37°C for 20~24 hours
(¢) = dncubated at 55°C for 48 hours (d) = bated at 5°C for 7 days



Table 16. Average values of different bacterlologleal tests for asep yedravn milk samples of exporimentel goats
Standard plate Colifoxm Tharmop Psychrophllic MER cime Keeping quality
Animal count/ml count/ml count/| count/ml (in nours) {in hours)
number t
Morning Evening Morning Evening Morning auing  Morning Evening HMorning Evening Mocning Evening
milk milk milk milk milk ilk milk milk miik milk milk milk
Foh 266 25,79 100,50 0.14 0.29 0.07 .07 1Ll Nil 18.78 11.64 59 51.14
(0-248) (6-1280) {0-1) (0=3) (D=1} Jw1) { 3=58) (05=25) (20-27) (20-101)
F,h 209 19.14 22.14 0.14 Nl Wil 07 il N1l 30.07 11.32 35.36 29,50
{(1=~64) (1-110]) (o-1} a1} {9-130) (0.5-33) (l6-72) (16~52)
Foh 231 4689,69 1788,08 0.08 0.23 0,23 311 Ml ni1 6446 4.12 51.08 48,38
{ 196-23875) {315-407Q) (o-1) {c-3) (>-1) (1=11)  (0.5-8) (9-96) (3=-96)
Toh 72 22,29 33,21 0.36 0.07 il il Wil SR 17.86 15.07 44,43 49,57
(2-69) {(0~-320) (O-4) (0-1) (12-29) (4md2) {9=98) (B=123)
FZA 331 2045.43 277.00 .14 0,07 0.4 07 Ll 28 3 8.54 5.71 39.00 45,71
(8~-20800) (4~1655) (C-1) (0-1) {0-2) 0-1) (0.6=22) (1=15) (16=06) (15-98)
F3A 317 42,43 16.50 0.07 0.07 MiL rd Nil Wi 25,79 20.21 61.72 39.57
(1-242) (Qwd7) (0~-1) (0-1) (9~120)  (2-68} (18-150) (13-120)
ABM 106 4037.29 2678.50 iy 0,07 Nil 4.1 Wil il 11.50 6.79 45,71 28,57
(27-9900}) (1520100} (0-1} (5=18) (0.,5-15) (18-108) {21-96)
6318 2608.45 435,18 0.18 0.36 WL +09 Wil Wil 9.89 6,59 49.00 44.36
(10~10425) {6+2250) {0=1) (0=2) Gw1) (2=29)  (0.5=17) (18-96) (19-96)
6721 18.64 6.43 0.07 Wil 0.21 14 MLl il 10.21 3.64 53436 80450
{1=77) (0=19) (O=1) (0=1) O=1) (1-17) (1=12)  (19«168) (18-132)
a773 17.36 36.71 0.21 0.07 0,07 »07 Wil N1l 19.57 10.21 56.8% 55,85
(D=69) (1=108) (0=2) (c—-1) (0-1) O-1) (6-52) (2-36)  114~2B)  (15-21v)
6279 1844,21 862.7% 0.57 0.21 0,07 Nil wil Mil 11.39 4,11 60421 48,93
(2-20075) (1-11275) (0-2)  (0-2) (0-1} (B.5232) (Gyom2l (2850200 @Ea9l)
916 4194.30 1069.40 0.40 IRy ngy L mil Wil 9 7.8 6.8 38.9
(93-11200) (53-9600) (1-3) (3-12) (3-17) {13-98)  (10-120)
6636 26.36 23,21 ¥ .07 0,07 N1l il 17.14 9.21 48,14 40.07
(2272 (1087 o e P (8-54)  (1=19)  (16=120) (18-96)
8731 7799.36 2272.93 0.07 0.07 Ould .07 uil Wil 12464 Be57 55493 444,71
(38-25350) (176-10200) (0-1)  (0-1) (g-1) o~ (4-20) (2-20)  (9-150)  (3~101)
Total 27390,74 10422.50 2.43 1.50 1.07 0.65 ke - 208.78  124.99  T06.67 625.76
General 1956-48 744 .46 0.17 0.11 0.08 0.05 - - 14,91 83.93 50448 44,710
nean e
Rote: Figures in parentheses indicate the range value



Table 18. Bacteriological quality of asoptically-drawm and farm pooled milk samplos

Aseptically drawn mllk samples Tarm poolad millz samples
Dacterio- Time Of {por mi) (per ml)
logical r;ni 1,:_1 n
tests Y mumber Hindmuw Maximum Averace Number Minimmum  IMexdrwn AVQrage

of of

samplos samples

ifg:gam terning 188 0 25350  1956.48 23 21 x 10° 475 x 10° 116.48x10°
count/ml Ivewing 183 0 20100 744,48 23 14 x 10° 365 3 10° 140.70:10°
Collfomn Mornlng 108 o 4 0.17 23  0.2x 10° 172 x 10° 34.13:x10°7
count/ml Cvendng 188 0 3 £.11 23 0.6x 10° 220 x 10° 27.34x10°
Thormophilic  lornlng 188 0 2 0.08 23 0 3 0.52
count,/imt Tvening 188 o 1 0.05 23 0 2 0.43
ggﬁz‘g"“ lorning 188 o o il 23 0 ) Nil
count/ml Dvening 188 0 o Nil 23 s] 0 Nil
pethylone . liorning 188 0.5 130 14.91 23 2 6 4,87
tion tive Tvening 188 0.5 68 8.93 23 2 6 3.83
{in hours)
gﬁglﬁlég Aorning 128 9 168 50.48 23 11 15 12.87
(in rours) Evening 183 3 210 84,70 23 11 15 12.04




Table 19,

Distribution

of standard plate counces of aseplically-drawn milk samples

Stondard plate count/ml
Time of Total = ©
milking ber of
= samples Q=10 10-100 >100~-1000 > 1C00=300013
nwaker nuibher numbhor nurlber
Horning 183 49(26.,06) 66(35.11) 19(10.11) 54(28.72}
Bvoning 83 58(36.,17) 52{27.66) 35(18.62} 33(17.55)
Notcos Pigures in pacentheses Indicate the percentage volue
Table 20. Dlstribution of standazd plate counts of £arm poolod milk samples
s - Stardard plate count/ml (x 103 )
;ff,;ioz Potal numbor
F b ¢l = 5
3 of samples 20100 > 100-200 > 200=-500
number (%) nunber (%) number(5)
tozning 23 14160,87) 6(26.09) 3({13.04)
Evening 23 8{34,73) 11¢47,83) 4{17,39)

29



Table 21. Discvribution of coliform counts of farm pooled rilk samples
coliform count/ml (= 102)
Tire of Total number
milking of samples 010 >10-100 =100
nurmber{ % nurber (%) nunbor{%)
Morning 23 9(39,.,13) 13(56,52) 1(4,35)
Bvening 23 14(60.87) 3(34,78) 1(4.35)

Table 22.

Distribution of Methylone blue reduction time of aseptleally-drawn milk samples

tiethylene blue reduction time (in hours)

Time of Total nume
mlking  Bor of 0.5~5 6-10 11-20 2130 > 130

P numbaer (%) number{s) number (54) nurdber (% number{%)
Morning 188 23(12.23) 59(31.38) 73(38.83) 22(11.70) 11(5.85)
Dvening 188 65(34.57) TT(40.96) 32(17.02) 2(4.26) 6(3.19)

£9



teat as per IST

Table 23. Grading of farm pooled nilk somples by liethylene blue reduction
CGrades of pooled mlik
Time OF Total numwbor
milking of samples Pooxr Falr Geod Very good
0.5 hour 1 and 2 hours 3 and 4 hours 5 hours and
number (% nurber(©5) numbor(<5) zbove
Morning 23 Wil 1 (4.35) 9 (39.13) 13 (56.52)
Lvening 23 i1 1 {4.35) 17 (73.91) 5 (21.,74)

Table 24. Xoeplng quality of aseptically-drawn milk samples kept at room temperature (28°C)

Clot=on=boiling test showing positive at

dme of 3%5@:
4 1king p 1-10h  11«20h 21-30h 31-40h 41-50h 51=60h 61=70h 71«80h 81-90h 21-100Ir >100 h
m?mlc“ nurber number nunber nunber numbor nmumber mEiber DUMDEr number numbor nurber
lorning 188 26 47 16 16 i8 7 21 14 11
(2.13) (13.83) (25.00) (8.51) (8.51) (9.57) (3.72) (11.17) (4. ?6) (7.45) (5.85)
wvening 188 4 42 40 26 20 i) s} i3 1 13 10
(2.13) (22,34) (21.28) (13.83) (10.64)(5.32) (4.79) (6,91} {0.53) {6.91) (5.32)
Mlotes Pigures in parenticses indleate the percentage
[



Tanle 25. Keeping quality of farn poelod wdlk samples kept at room temperature (28°C)

Clot-on~poiling test showing posltive aw
Time of Total number

milking of samples

10 and 11 houars 12 and 13 hours 14 and 15 hours
numnber numer number
Morning 23 2 (B8.70) 15 (65.22) 6 (26,09)
Byenlng 23 7 (30.43) 13 (56.52) 3 {13.,04)

fotes Flgures in parentheses indicate the porcentaye
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5. DIsCUssION

Az it was Felu essentfal to have o comprehonsive
evaluation of gost nilk for its bacteriologlcal quality,
the present study was undertalen vith a viow to gein in-
formations about the types of bacteria vhich may boe pre-
sene and thils may nelp to provide guldelines for the pro-

duction of ¢good quality geat milk.
5.1. Total bacterial count

The bacterial number in raw milk provides zn indica=-
tion of vhoe sanitary conditlons folloved in the production
and handling of milk. 2as there is no practilcal way of
tosting milk routinoly for detection of pathorenic bacteria
the use of totsl bactorlal count as an indicator of the

bacterlologloal gquality of milk cannot be ruled out.

The standard plate count of aseptically-drowm milk
sample of the cxporimental geoats (Tables 2-15) varded
greatly among individuals and between the morning and even-—
ing aseptically-dram milk samples. The overall mean of
SPC of aseptioslly-dravn milk samples in the morning vas
1956.48 bacceris/ml and that of evening samples vas
T44.46/ml (Table 18). This differeunce in counts botuoen
morning and evening samples could be dne to t.e dlifereaca
in time interval betueen rilkings. as the inteutwval prriod

of morning milkings (17 h) was more, the bacteria present
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in the uvdder might multipllied to a higher number when come-

pared o eveaing rdlk (7 h interval).

The average standard plate count of ascptieally-draum
milk aecpording to Singh ot al. (1974) was 2,825/ml and
there vas more than 100-£fold increase in kacterial numbor
from ascpbically-drawn milk to che productlon~end mill.

The vesulto of present study presented In Table 18 indi-
cated that there was an lacrease over 59 and 188-fold in
bacterial mumber {rom aseptically-drawn wdllk to the produc-
tion=-end milk for the morning and the evening millilngs res-
pectively, The high increase in bacterlal number Irom
aseptlcally-drawn milk to productlon-end nilk was therefore
mainly due to tho sanltary conditions and handliing of milk.
Tlovever most of the somples ol milk in this otudy wore
found to f£all within 'vary good' grade and fow werce of
toood' grade and none of the samples foll within grade of
Yfcirt or 'poor' grade as per the scandards lald dowm in

IBI for grading of milk based on bacterial counts.

In asepticelly-~-dravn milk vhe count bxlow 100 bacteria/
ml was found in 61.17% and 64.83% of the samples Zor the
morning and the evening rnilkings respectively (Table 19)
aud above 1000 bacteria/ml was in 28.72% of the morning and
17.55%°% of the evening samples resgpectively. Hunter (1934)
viho conducted the bacterlolegical analysic of ageptlcally-

drawn mllk f£rom goacs found that 80% of the samples conlained



68

less than 100 bacteria/ml and 3.6% of tne samples contained
above 1000/ml. This difference in £indings could be due to
the influence of the conditions of the environment over the

milk within the udder.

The bacterlal counts of aseptically-drawn milk f£rom
2 out of 14 goats were leas than 100 bagtoria/ml throughout
their lactation pericd In both the morninyg and the evenling
samples whereas in onc goat the samples had always s count
of more than 100/ml (Table 16). This dlfforence of bhac-
terial content in the milk of one individual to ancther may
be due to the differcnces ln the sise of the teat canal and

incomplete and intermitctent millkings.

Vries (1975) obtained the medlan bacterial count below
100/mL in 41% of quarter samplos, 10%-10° in 35%, 103-10% in
23% and above 104/311 in 1% of xhe aseptically-drawn guarter
samples from several cows over a period of four months.
According to Bacle gt al. (1968) the arithmetle mean of tho
colony count of aseptically drawn milk was 3,403 bacteria/ml
and the counts on total nilk (fore milk + main milk) £rom
individual cows chowed a wide range of distributlon whilae
Gorino (1979) found that the total bacterial counts of
75 & 17/ml on the aseptically~drawn millt from healthy
Russilan Black pled cows in theoir first lactotion vhen they
werce tied up and housed on wocden f£loors without bedding

and 1354+33/ml wvhen they were loose-housed in stalled £loor
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cubicles, Sinilar groups of cows in their 3rd-S5th lacta-
tions hod total bacterdal counts of 1526 i 212 and 1269 ¥
290/ml respectively aad the milk from cous giving a poci-
tive rosult with Dimastin anasiicis tect reagent contained
higher total bacterial count of 29,078 & 6095/1l. Accoxd-
ing to study conducted by Singh gt al. (1974) the average
standard plcte count at production-end milk was 315,600/ml.
Vijal and Saraswat (1868} found the average total count of
milk from organised dairy faenm vo be 1,400,000/ml wvhile
the £inding of Jain and Saraswat (1068} was 760,000/ml of

miik from organiscd dairy farm.

However, in this study as seen in Table 17, the stane-
dard plate count of farm pooled milk at production=end uas
116,480/°) with a range of 21,000-475,000/nul in the sanplos
of morning milk and that of evening sample was 140,700/ml |
with a range >f 14,000-3565,000/ml. As comparcd to the
standard plate count of cow milk within the country, the

standard plate count ol goat milk has keen found o contain

apyreciably less bacteris/mi.

Jensen and Hughes {(1980) showed that 35,8% of scamples
of raw milk of goats from rotall outlots and favns excoaded
the SPC limit of 105/m1. Sindlar £inding vas found im this
study in the morning samples of pooled mllk, the percontage
being 39.13 while that of Lhe cvening milk uvas in 65.22%.

samples {(Table 20). The highor bactorial count as scen in
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the evening milk sarples might be due to wore dust in che
stable air st evening hours and also duc to the wlme inter-
val between washing of utensils and lts use at milking
time. As goat milk is found to coataln less bagteria in
comparison to that of cow rllk, a soparate grading of goat
milk may have to ke ostablished and this aspect merits

furthor investigation.

5.2, Psychrophilic count

Although other workers obtained high count of poychro-
philic becteria in cow milk no psychrophilic bacteriuvm was
detected in the present study from any of the samples of
aserstically-dravm milk or farm pooled milk of gozats at pro-
ductlion-end (Tables 16 and 17). This may be due ©o want oi
other time-temperature combinaztion or vant of preliminany
incubation of higher temperature for initistion of the
yrowth or duc to the reason as glven py Boyd ot al. (1954)
that tne colony counkting vas difficult due to small colonlies
vhan incubsted at 5°C for 7 days. Therefore tie psychro-
philic count of goat mllk at other temperature-tine comple
natlon or preliminory incubatdon if need ke reguives further

investigaticn.
5.3+ Thermoshilic count

The thermophilic count of aseptically-draim milk as

well as farm pooled milk of goat at production-end wvas found
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to be less than one as an average value in the presont
study (Tables 16 and 17), This result has in confirmity
with the observations reccrded by Desai gec al. (1980) uho
in their study could not detect any thermophilic hactoeria
in the raw wilk. Houever Randolph et zl. (1973} obtained
the mean thermophiliic count of 41/ml from bulk tank trucks
and Dthiraj et ale. (1979) reported a thermophilic spoxe
count of 43/ml in the samples of raw milk from organised
dairy farms. It could be concluded tnat there secms to Le
no thermophilic bacteria in the aseptically-drawm milk of

goate
S5e4. Coliform

It may be seen f£rom the data presented in Tables 16 and
17 that the average coliform counts of aseptically-drawn
millk of goaes for boch morning and cvening mill: samplos
was la@ss than one and that of farm milk samples at produc-
tion~cnd was 3,413 and 2,734/ml for morning and cvening

samples respectlively.

Jonsen and fmghes (1980) obtained a coliZform count of
10/ml in 49.5% of the samplez of raw milk of goaks Lrom
rotail cutlets and farr. Iunter (1994) Aid not detect any
coliform organisms in aseptically-dram mill f£rom goats.
Similayr variations in L@ coliform counts in couws milk have

also heen ropozted by other workers. Desal and Natarajan
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(1981) found an average coliform count of 2,82,000/ml in

the milk samples from mlilk producer's socicties and Reddy

ot z2l. (1984) reported an average coliform coune ol 2,866/l
In rou milk samples from milk product Factory, Vijayawada
(A.P.)e Vijal and Sarasuvat (1968) found the average coliform
count of 320/ml for milk samples from organised dairy ferm
while Randolph et al, (1973) reported 1200 coliform/ml in
milk samples of individucl producers. Singh et al. (1974)
obtaingd an average coliform count of 1310/ml of milk san-
ples from production~end milk but no coliform was detected

in asepticaliy-drawm milk.

As per the standaxrds lald down in ISI the raw oot
rnilk produced at the JICRP on Goab for #Milik was found o be

ol low hyglenic guality uwith regards to coliform gount.

The resulits of the present study indlcate that the cone
tamination of tho milk with coliforms was from the outside
sourcec. It needs further investigation to £ind out the

cxact source of contamination.
5.5. Methylene blue reduction test

In the prosent study, the wean liethylene blue reduction
tlre of aseptically-~drawn milk was 14,91 h with an average
kecping quaiity of 50.48 h for the morning sarples and wnat
of evening camples had an average MBR time of 8,93 h with

a keeping guality of 44.70 h {Table 16). In {arm pooled
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milk samples the average [IBR time vas 4.57 h and a keeping
gquality of 12.87 h {or the worning samples, 3.03 T and
12.04 h for the evenling samples respoctively (Table 13).
The correlatioa coefilcient becucon Methyleno blue reduc—
tion time and keeplng guality of fazm pooled milk samplcs
was +0,31 for the movning samples and +0.13 £os evenlng
samples waich wvare found not significant. Slavehev (1979)
found a moderaste corxrclation between Melhylene pbluc raducw
tion time and Lotel bacterial count (-0.50). I[oucver, the
correlation bhotuecn 'IBR wime anl standerd plate count of
farm pooled mllk in this study was not found significant,
the value being ~0.21 Zor the morning sampleg and -0.27 “or
the evoning samples (Table 17}). This could be dus to the
various factors other than bacterla unich may influeace in
reduction of dye. The presont £inding ils in agreoment with
tho conclusion drawn by Marutlram ond Singh {1968} wno
seated that the reduction cine did not give a peogise usti-
mate of the leeping quality partloularly in zne case of

samples talken ot production-cnd.

The pooled milk samples had an average IR tine of
4.57 h and 3.83 h ulth an average SPC of 116.48 x 10° and
140,70 = 103 in tne morning and evendng respectively
(Table 18). The reoults of the study ave not in agroerment
with the f{indings of Nader I'ilho gt al. (1983) uno lfound

that the Methyleone bluce reduction vlme was compatlblce -"ith



the bacterial count as reasured by standard plate count
{=3.5 h for counts 2500,000/ml). This differcnce in
£4ndings might be due to difference in opecles and composition
of milk. Tho various fackors other tnan bacteraa seomed to
have taken upper hand in the dye reductlon In gome of the
aseptically-dravm milk sasples as may be seen in Table 2-15.
'rom the resulcs obtalned it was Inferrzed that the MNethylonc
bluc roduction time 4Aid not correctly reflect the bacterial
count in milk upto thoe production-end especially when the
bacterlial number in milk wvas low. The IIBR test could ke
meot applicable st lator stages when the condlitden of

sanltation in handling of milk bzcame pooror.
S5.6. Keeping quality

The clot-on=bolling test in the present study showed
that the aseptically-draun milk from cthe experiwental ¢ooats
had a mean keeping gualdey of 50.48 h for the morning and
44,70 I £for the evening gsarples kept at room temperaturc
{28°C) vhereas in farm pooled nilk samples it was 12.07 b
for the morning and 12,04 h for the ovening sampleg (Table 18).
More or less sindlar f£indings have heeon reported Zor cow
milk by Singh gt al. (1274) vho obtained a value of 4% h
for aseptlcally=-drawn mdlk and 13.5 h for sroducticn-cnd

milk.

iukundan gt al. (1930) obtained 12 hours as the keoasing



quality of rav milk stored ac a tomperature of 29°C. The
data precented in Tables 24 and 25 revealed that tpc keep-
ing guelity of aseptically-drawn nmilk was rmore than 53 b
in 42.02 and 29.78% of the morning and eveiing sarples
respactively, In the farw pooled milk 91.31% of the norn-
ing sarples and 69,567 of the evening gamples had a Logp~
ing quality of more thaa 12 h. Tois indiccted chat cbe
morning milk samples as comparced to evendng samples hod a
better keeping cuality for both asgpeically=draun milk and

farm pooled milk,.

The correlation coafficient between standarsd plate
count and heeping guallty of pocled nilk was 0.46 f{or the
morning samples Lhereby indicating a sigrificont reiallon-
ship. Howgver the value obtained as +0.24 for the eveninc
milk was not signilicant and thereforce this could mean &l ak
these mey be factors othor than bacterla responsible in
influencing the kecoping guslity of milk or the nature of
bactoria causing spollage of milk in the evening milk may

ha dilifcerent f£rom thac in the morning milk.
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SUMIIARY

The present study was undertaken to have a conpre-
hongive evaluation of goot milk for its bacteriologlcal
quality, A total of 376 ascptically-drawn wmilk and 46
farm pooled milk samples were collected from the ALL India
Co-crdinated Research Projeet on Coats for !Milk, MMannuthy,
and subjccted to bacterlolojicel tests suca as standard
plate eount (SrC), poychrophilic, thermophilic and collfoxm
counts. Metlkylene blue reduction test and clot-on-bolling

test were alco carried out.

The SPC of aseptically-dravn milk samples varied
greatly among individuals and also betucen the mornlng and
evening milk samples, The overall mean of SPC in the morn-
ing sarples was found to e 1956.48/ml and thav of evening
sammnles was 744.46/ml. The moan SPC of farm pooled milk
camples at production=cnd vas 116,480/ml for morning sam-les
and 140,700/ml for evening sanmples. The result of the nro-
sent study indlcated Lhat theore was an incrcase of over 59
and 188-%told in bacterlal nurocrs £rom asoptically-drawn
milk to the produclion-end milk samples for the meralng
and the cvening miikings respectively. Fowever tho miik
produced in the £arm was found to be of high quallty as Hor
the standards lodd dovn by IST in grading of nilk based on

SpC.
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In aseptically~drawn milk the SPC below 100/ml vas
found in 61.17% and 64.83% of the poraing and evening sam-
plos respactively and above 1000 baceeria/ml was nociced
in 28.72% of the moralng and 17.55% of the avening samplos.
In faxm pooled milk saples a SPC above 105/ml was oogerved
in 39.13% oF the morning and 65.22% of tho evening samples.
The SPC of goat milk has been found to be appreciably lov
a8 comparced to the SPC of cow milk within the country. The
higher bacterial count in the evoning milk saplos miche
be duc to more of dust in vhe stable alr at evening hours
and also due to the time interval between vashing of tho

utensils and their use at milking time.

¥No psychrophilic bacterium was detected in the prescont
study from any of the samples of aseptlcally-dravm nilk or

at production-~cnd milk.

The rmean thermoshilic count of aseptleallv-drawn os
well as Zarm pooled rnilk samples was fourd £o pe less than

one/ml.

T™The naan coliform count of aseptically-drawn nilllc wag
Lound co be lcss Lvhaa one/ml Zor boch ¢he roraing and the
cvening samples. Houever tne coliform counts of milk samples
at productione-end was 3,413 and 2,734/ml for the morniag and
che evening respectively. As per standards lald doum gy IST,

the milk produccd at the AICW on Goats for Milk, Mannuthy
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was found Lo be of lov hyglenlc qualivy based on the colle

form count.

The mean Methylone blue reduction time (MBRT) of
aseptically-drawn milk was l4.91 h with an average hkeeping
guality of 50.48 h for the morning samples ond the cveaing
samples had an average MBRT of 8.93 h with a kesping qua-
ey of 44,70 . In farm pooled milk samples che average
MBR zine was 4,57 h uvith a keeping guality of 12.87 h for
the morning samples and the values vere 3.83 h vith 12.04 h
respaectively for che ovoning samples. The correlation
cocificlont betueen MBRT and koeping quality of form pooled
milk samples was +0.31 for the morning samples and +92.13
for evenlng samples and found to be not signiflcent. The
gorrclation goefficicont betwecn MBRT and standard plate
count of farm pooled milk was also found not slgnificant,
the value heing ~0.21 for tve mornlng samples and =0.27 for

the cvening samplces.

The farxm pooled rmilk scamples showed #n average IBRT
Of 4457 and 3.83 © when the average SPC of Lhe sarples was
116.48 x= 103 and 140.70 = 103 in the worning and cvoning
regpectlvely. Fro the rosults obtained, it was conecluded
that the MBRT did not correctly reflect tne bacterial count
in milk upto tne prodactlion-and especislly when the bacterial
numbes in milk was low. Tao 157 zest could e roct annli-
cable at later stages vhen the sanltary conditlionc in hand-

ling of milk hecare poorer.
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The keeping cuality of the milk samples kept al roon
temporature (28°C) wvas determined by clot-~on-hoiling tosit.
The keeping quality of aseptically-drawn milk was found to
be rore thaa 50 a in 42.02 and 29.78) of the sanples collec-
ted during the merning and che evoning respectively. In
the farm pooled nilk 91,.31% of the morning samples and
69.56% of the cvening sarplos shoued a keeping quality of
rore than 12 he. The rmorning millt samples as corpared to
avening samples had a botter keeplng qualliy for both

aseptically-dravm nilk as well ag farm pooled milk.

The gorrelation betueen keeping cualiey and sPC of
pooied nllk carples collected ln the moraing wvas «~0,46
which was ol significant value vhlle that of evening samples
was not signlflecant. The value for the samples of milk
collectad in the eveaing was +0.24 indicating that either
the factors other than kacteria influeace the hkecping gua-
llty of evening nilk or the natarce of bacterlco csuslng
spoilage of milk in evening may bhe diZforenc Srowm thae in

tne morning milk.
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ABSBTRACT

A total of 376 aseptically~drawn milk and 46 farm
pooled milk samples were collected from the AICRP on Goats
for 1ilk, Msnnuthy and subjocted to various tests to deter~
mine the pacteriologleal quallty.

An increase of over 59 and 188-fold in bacterial
number fram aseptlically-drawn milk to production-end milk
for the morning and the evening milkings respectively was

noticed.

In ascptically-dravwn milk samples 61.17% and 64,.83%
gave a SPC of below 100/ml in the morning and evening rog-
pectively. In farm pooled milk samples the SPC exceeded
10%/ml in 39.13% of the morning and 65.22% of the evening
samples,

No psychrophllic bacteria was dotccted in any of the

aseptically-drawm or farm pooled milk samples.

The mean thermophlilic counts of aseptically~drawn as

well as farm pooled milk samples was less than one/ml.

Though the mean coliform count of aseptically-~drawn
milk was found to be less than one/ml, the farm pooled milk
samples showed 3,413 and 2734/ml for the norning and the

evening sarples respectively.

The mean MIRT of the morning and the evening samples



vas 14.91 and 8,93 h for ascptically~drawn milk and 4.57
and 3.83 h for farm pooled milk samplos respectively. 7Tho
gorrclation coefficient hotueen 1BR tiwe and S£C of famw
pooled milk of the moraing and cvening samples was nov sige

nificant (=0.21 and -0.27}.

The keeping quality of the norninyg and the evening
milk samples (28°C) obtained was respectively 50.48 and
44.70 h for aseptlically-drawn rilk and 12.87 and 12.04 h

for farm pooled milk samples respectively.

The correlation cocfficient botuveen SPC and keeping
quality of farm pooled milk sampleos was siynificant (-0.406)
for rmorning sample while that of evening nilk was not signl-
Ficant (+0.28).

The correlation coeificient cetween MDRT and kecping

quality of farm pooled milk samples was 2als¢ noc sicnili-

cant in both che morning and the cvening (+0.31 and +0.13).





