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ABSTMCT 

Studies on bovine mastitis \tier� car.ri�d out in 13 s=nall­

holder dairy farm$ while b1111c mill: frorr. 1? of these f,irms were 

tested for milk q•.t:\lity. Although hygJcnic pr�cf:ises were comparatively 

poor, the level of subclini.cal mas ti tls \-.'as low with 19.6'/, of animals 

and 8.0% of quilrter.s infer:tc,J. ?lo cl i.ni.r::,11 c;.-:me:; of l!k1stitis �-,as 

observed. The pred,."lmin;.int bacterial sp<::cies was 1>ta,eh;::locx.cu1 

aureus and was isolated from 4.3.3% ot sarnplf'Sand 83% of herds. 

Antibiotic sen::.;itivity te�ts ,an s. at1reus isolates sho'.-,ed th3t 21%, 

26.3% and 36.41, were resintant to penicillin, strc"?ptomycin c1nd 

arnpicillin, res1�ctive1�,.. Ther.e was no rcslt;f:"nc� to chlorampht?riicol 
I 

and tetracycline. The '1ur1rter. inf P.ctior. riltcs ,:irnc.ln'J r:ows in the 

early and lutr.? l c1ctatinn c; tilCJP.5 sho,-X"?rl il t�ndPncy to incrt?tl5�. The 

effect of l,Jctntion number a, subclini,:,11 ma!itlti3 nhowed a hl<Jhly 

significant lncrci\5P. in infection rate from the fifth l�Ctiltlnn 

onwards. Quality tent.s on hulk milk showed th,1t tl1e average fat 

content was 4. 95'/, and total sol ids nvernqed 14 .1 :t;. The avnr,;']P. total 

bacterial count was 55,316 per :nl. milk. The resa�urin reduction tt-?sts 

showed that all th� n,ll.k s-=1nples testec1 wcr� of ac::cept:.,lJle qtJali ty. 

Storage of Milk :,t 7°c for. '18 hour5 • did not pro,:Jur:e any det�r.io-

rating effects. 
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INTRODUCTION 

Bovine mastitis can be of considerable economic importance 

to the dairy farmer. Pinancial losses result frOl'l'I reduced milk produc-

tion, degrading of milk due to poor quality, veterinary fees and 

wastage of cows due to shortened productive life. 

Although much work has been done overseas, little is known 

about mastitis in the local herds. With the- exception of a few investi-
1 

gations carried out in government farms, no other work has been documented. 

Dairying will be a very important component of the animal 

industry in the near future, and the target¢ _the Vet�rinary Department•s 

efforts in livestock developnent is the smallholder. It is the-refore 

imperative that more is known about this disease, particularly in the 

sma1lholder farms. 

It is also i"portant to determine. the quality of milk thdt 

the smallholders produce. This will provide more information on 

smallholder dairying as well as assuming importance from t,e public 

health aspect. 
.. 

The objectives of this paper are tos 

1. deter�ine the prevalence of mastitis in smallholder farms,

2. study the causative bacteria of the disease,

3. evaluate the milking hygiene, management and other

factors that can influence levels of mastitis, and

4. assess th� milk quality from smallholder farms based a,

food value, degree of contamination and keeping quality.

It is hoped that this paper will serve to stimulate further work

on mastitis, and on milk quality in the smallholder farms. 
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LITER.\ TURE REVIEW 

Koh and Joseph (1974) studied the local Indian Dairy (LID)

and LID/Sindhi herd at Kluang comprising 226 animals, and reported

subc:linical mastitis. in 54.9% of cows and 28.� of quarters. Clinical

) cases were observed in 2.6'-' of cows and o. 7' of quarters. The major·, 

organisms isolated were Staphylococcus aureus and Streptococcus sp. 

Analysis of isolates obtained from case submissions to the 

bacteriology laboratory at Universiti Pertanian Malaysia (both clinical 

and subclinical cases) revealed thats. aureus was the predominant 
-

isolate in 19761 1977 and in 1978 accounting for 43.9%, 57% and 52.7% 

of total i�olates, r�spectively (Shah and Nadzri, 1979). However, in 

1979 !• epidermidis predominated and accounted for 37.9% of 219 milk samples. 

Referring to the level of hygiene in relation to mastitis, 

Neave (1971) stated that the anission of all udder washing would result 

in a m�rked reduction in the spread of major mastitis organisms. 

Howeo.e.:,he concluded that udder washing cannot be abandoned for 

aesthetic purposes �nd possihly to aid in the prevention of!• uberis 

and coliform iruections. 

Several workers demonstrated that effective hygiene did cause 

• dramatic decrease in infection rates in both experimental and camnercial

herds (Neave, 1971; Hoare, 1972; Philpot, 1975). Philpot (1975) 

concluded fran data generated 1n four field studies that teat .disin­

fection after milking was the most important of the hygienic measures, 

and that the use of sterile towels, udder and hand disinfectants have 

•
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little effect on the infection rate. 

A direct �elationship between the age of the cow and the incidence 

of mastitis has been observed by several workers (Hughes, 1960; Narayanan 

and Iya, 1953; Plastridge, 1958). Bagadi (1974) found a significant 

and positive correlation between the advancement of lactation and· the 

prevalence of mastitis caused by staphylococci and streptococci but not 

by coliforma and ccrynebacteria in Sudanese d� cows. 

Milk Q.lality 

There is no established standard for milk quality in Malaysia. 
I 

A proposal for Revised Food Law has been drafted, but is yet to be legis­

lated. 

Hilk quality can be of great significance fran the. public health 

aspect. Tolle (1972) concluded fran literature and \tlOrk at the German 

Federal Streptococcal Centre that group B streptococci infections are 

transmitted relatively frequently to man via cow•s milk and that horizontal 

and vertical transmission could then occur in human populations. Yt was 

therefore felt that mastitis control irogrammes should give priority to 

elimin3tion of.!• agalacti�e. 

Enterotoxigenic strains of s. aureus have been isolated from raw 
-

milk samples collected in Kamal city, India (Gosh and Laxminarayana, 

1972). Raw market milk of cows and buffaloes that contained high proportions 

of.!• �ureus were considered a high risk to consumers of contracting 

acute gastroenteritis (Garg, Bhargava and Narayan, 1975). 
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MATERIALS AND ME'l'HOOS 
Field Test 

A total of 148 animals fran 13 different farms were tested for 

clinical and subclinical mastitis. The animal• were mainly of LID type. 

Hand milking was:practised and calves were allowed to suckle their dams 

pcior to lllilJcing. Quarter milk samples were then collected and first 

examined for any gross abnormalities. The samples were then subjected 

to the Californi� Hastitis Test (Ot'l').

Quarter milk samples yielding Off scores of 2+ or 3+ were collected 

aseptically into sterile McCartney bottles, placed in a thermos flask with 

ice and brought to the laboratory. Udders and teats were also examined 

for gross abnormalities. 

Bacteriology 

Bacteriological investigation consisted of isolation and \.

identification of pathogens and sensitivity tests. 

0 Samples were incubated at 37 C: for one hour, and then the contents 

of each bottle thoroughly mixed. Each sample was then streaked on to 

plates of blood agar and HacConkey•a medium. Plates were incubated at 

37°c and examined 24 hour• later. Standard laboratory procedures were used 

to identify isolated bacteria. Plates that did not show any growth after 

48 l;Jours incubation were discarded._ 

Antibiotic sensitivity testirtg was carried out a\ isolated 

cultures of Staphylococcus aureus. 

Milk Quality 

Duplicate bulk milk samples fran 12 different farms were tested 
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for milk quality. In P.,:ich ct1sc, ;1fb'!r thorcugh mixtng _ of the milk using 

a long handed dipper approxim<1tcly 300 mls. w�s trnn:;fcrr�d into a :;t:erile 

bottle and Ci.l!)pect w:i_ th �, � t:crile stopper. Sr,mplc:; \•,ere tr<1nsport�,1 in 

ice to the Ul-'?-1 IJ,'!li.ry_ l.'n.i.t L.-•">ar::,tnry. 

Gravity, pH, clot on boiling tests, alcohol prccipitiltion tests
. 

(using 68�

ethyl alcohol), fat J)f!rc�ntnq� (�rhP.r's i"ethod) nnd the onP. hour res��urin 

reduction test. As· nn il<klitional b?st to ch<?<:k on t.he ket:?ping ("JUhJ.ity, 

s;imples were stored r\t 7°
c ,n,,J r�tf'.?sten t18 hours lntcr. t1sinq the one hour 

resazurin reductio1' tC?sf:. '111<? :=;urf .,cf? cul turn rocthoci w,i!; ·employed for 1:hP. 

bacteriologicul eY.a.minution of hulk milk samples. 

To complete thP. ::;tudy, n questionairP was u�e,·1 to ohtilin .:.-:klit.lonal 
I 
I 

l 
info1.,na�ion which covered V!'.lrions ,"\:�J".?�tr-; cf d,=·dry munaq!:?.ne1"lt. Wherever 

Difficulties encounter�d during th•J co,ir.sc of inve:;t.iqation 

cne main pr.o'hlnin \•mn the rlilf�r:ulty in o1,talnin<J precise jnf0rnntion. 

a certain detJre«? o.f: error. 

I 
The otlv�r pr.ohlum invol v,�d the �.,:-:11"'1 i.n<J of qll·\rtC?r :·lil k for 

bacteriology. In ... i\ few c.:iscr,, it wy; j 1ripo:;s lh le for th� ;si, 1th,�r to col l�t 

samples due tt:' c1ifficultl<�s in h,1ncUln'l tlae '"nimnl!J. Tlv"!rf? w.1:; no c::hot�n 

but to allow th� fnrrn�r. tn clo it, ir�:;t:�.,,1. ll�nc'!, <l !;nrnplJr.g 1-'r.r.,,r cou]d 

have been introottccd ilS ,, re:-;ul t of rn�:;il,lc hr�,,kdown of ilncpt1 c t.�chn lque 

associated with �r1rnpl(? co11.c,:tion. 
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RE.!ULTS 

Mastiti•� 

A case of subclinical mutitis 1s defined as one in which the 

arr .:eaction was graded 2+. or 3+ and which produced positive bacteriology 

results. Tabl� 1. shows the levels of subclinical mastitis in the farms 

tested. 

Parm 

A· 

B 

C 

D 

E 

p 

a· 

H 

I 

J 

K 

L 

M 

Total 

Table/1. Animal and quarter infection rates in the ifar.ns tested 

No._animals No. quarters
tested tested 

11• 
I 9 
I 

�13 
! 

9 
I 

5 

l13 

10 
I 

'ts 
i 

' 5
123! 

I I 
1 17 
I 

I 

: 9 

148 

56 

36 

52 

36 

20 

51 

40 

60 

20 

87 

24 

68 

35 

585 

Animal infection Quarter infection 
rate(%) rate(�) 

28.6 

22.2 

0 

22.2 

40.0· 

0 

0 

33.3 

20.0 

39.1 

33.3 

5.9 
11.1 

19.6 

14.3 

s.s

0 

a.s

15.0 

0 

0 

13.3 

15.0 

16.3 
12.s

1.s
2.8

a.o

The animal infection rate ranged·fran � to 40.0X. with an average 

of 19.6t,\'. while the quarter infection rate ranged from°' to 16.3'i- with 

an average of 8.�. 

No clinical cases of mastitia was encountered in the farms. 

However, seven1cases of obstructed teats were found. 
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Bacteriology 

The bacteriology results of 60 quarter milk samples that produced 
! 

CMT reactions of grade 2+ or 3+ are presented in table 2. 1'he results 

of antibiotic sensitivity tests ·on s. aureus isolates are shown in table 3. 
-

Table 2. rrequency of various bacterial isolates fran milk Sal'l\ples 

Bacterial isolate Ho. of � total No. of � total 
aamEles sam�les f�rms f51rms. 

s. aureus 26 43.3 11 84.6 
-

s. e(!¥ermidis 14• 23.3 10 77.0' 
-

StreEtococcus sp. 8 13.3 1 7.7 

Corynebacterium 
4 pyogenes 6.6 1 7.7 

Bacillus sp. 4 ·6.6 2 15.4 

Kliebsiella sp. 1 1.6 1 7.7 

No growth 13 21.6 
I 

Mixed infections· 10 16.6 

•out of the 14 isolates, 8 were involved in mixed infections and only 6
samples produced trure isolates of.!• epidermidis.

Table 3. Results of antibiotic aensitivity tests on s. aureus 
-

Antibiotic No. tested No. sensitive No. resistant No. intermedia� 

Penicillin G 19 12 (63%) 4 (21%) 3 (16�) 
(10 U) 

Streptomycin 19 10 (52.6%) 5 (26.3%) 4 (21.2%) 

(10 ug) 

Tetracycline 19 17 (89.5%) - 2 (10.5%) 

(30 ug) 

Chloramphenicol 19 19 (100%) - -

(30 ug) I 

Ampicillin 11 6 (54.4%) 4 (36.4%) 1 (9.1%) 

(10 ug) 
i,; 
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Milking hygiene and management 
I 

Hygienic practises in the farms were simple. Udders were cleaned

only if they appeared dirty. Inspection of udders showed that they 

appeared clean in most farms visited. 

However, wtlen there was visible contamination on the udder cleaning 

was by splashing water (either tap or weil water) and wiping with a cloth. 

No soap or disinfectant was used and the same udder cloth. may be used for 

the entire herd. 

Hands were not cleaned with soap or disinfectant prior to milking 

and disinfectant 
1
teat dipping was not practised. Milking utensils were ·

, 

washed with tap or well water and allowed to dry in the sun. 

Another common feature in all farms was that milkers ,-1ere never � 
I 

only seldom changed. 

I 

Other fc11ctors influencing nas'titis 

The effect of the stage of lactation and lactation number on levels 
··-;

of subclinical r.,astitis were analysed and the results are presented in tables

4 ands, respecti�ely.

Table 4. �arter infection rate among cows in dif_ferent stages of 
lactation 

Stage of 
lactation 

Early 
(0-2 months) 

Niddle 
(>2-6 months) 

Late 
(>6 months) 

Total 

No;. animals • 
tested 

45 

51 

33 

129 

No. quarters No. q\.:•rters � 'l\larters 
tested infected infected 

178 17 9.6 N.S. 

202 18 8.9 N.S. 

130 12 9.2 N.S. 

510 47 
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0 .• 
.I 

The increased inf':!Ction r.,tt�s durin') c,,rly and late lactr1tion !;tr1ges 

were not significrint at F • o .. os.

Table s. �lu«rt�r infection r .. ,t� .. s .:tmong cows in cliff�r�nt lactntions 

Lactation· 
nuf'llbcr 

No. ;1n i rn.11:; 
tc�tP.d 

tJo. rrt1r1r.tl'")rs 
tc:;t�cl 

No. quilrt-�rs 
i r. f e-:: b�d 

':!., qn;:irt:�rs 
inf"."!r,tcd 

---------·----------·---

1 

2 

3 

4 

5 

6 

7 and abov'? 

Tob-11 

20 

1 ·1 

7 

7 

99 

72 

95 

47 

AO 

44 

2B 

394 

2 

1 

0 

3 

6 

4 

4 

20 

2 .• 77

1.05 

0 I 

).75 

1.1.'11\• • 

11\.28•• 

111.2n•• 

--------------------------------------

•• The inr:r�ased quarter infection ri1t(�S from tht:? 5th lactation ;ind
above were found to be highly si1nific'"\nt (F •. 0.001) 

Milk quality 

The various ·tc�ts on btJlk milk swnpl,�s �re divided into those that

represent food Villue and those which mca5u1:e degree of contaani n,:1tion 

and kP.eping quality. The re5ulta of these t�nts �re presented in tablPS 

6 and 7, respectively. Av�rc1ge valu�s of �imi lar te5ts fror:, v.:.1rious other 

sources are includerJ in tho tnblr.s for r.omp.'lrison. 

All samples te�t<?d were n�giltivn for the clot on hoilinq tc5ts

and alcohol precipjt,tion tc�ts. 

• 
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Table 6. Results of tests on bulk milk - food value 

Parm Specific 
gravity 

A. 1.031

B t.032

C 1.030 

D 1.028 

E 1.030 

r 1.032 

G 1.031 

H t.029

I 1.028

J 1.025

K 1.030

L 1.030

Range 1.025 - 1.032 

Average ! 1.0296

InsUtut ' 1.031
Haiwan 
l<luang•• 

Smallholder, 1.029 
Kluang•• 

Smallholder, 1.029 
Chaah•• 

Smallholder, 1.029 
Jasin•• 

S�l.lholder, 
Sere,nban•• 

1.029 

� Pat 

s.o

4.8 

3.9 

s.2

4.7 

4.6 

4.8 

6.3 

6.5 

4.1 

4.5 

5.0 

3.9 - 6.5 

4.95 

� Total solids• 

14.49 

14.49 

12.89 

13.98 

14.37 

14.25 

14.24 

15.58 

15.57 

11.89 

13.63 

14.24 

11.89 - 15.58 

14.13 

14.50 

13.80 

13.80 

12.30 

13.10 

•�total solids was calculated using Richmond's formula,

•• 

T • ¾ +,1.22F + 0.14, where G • lactometer reading at 60°c,

r - fat%, and 

T • total solids

Sources JCumaravel (1976,1977) 
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Table 7. Results of tests on bulk milk - degree of contamination 
and keeping quality 

Parm 

A 

B 

C 

D 

E 

p 

G 

H 

I 

J 

K 

L 

pH 

6.90 

6.80 

1.75 

6.80 

6. 75

6.80

6.75

6.80

6.70

6.70

6.50

6.70

Average 6.74 

Institut 6•64Haiwan, 
Kluang•• 

P�dang &.SB 
hijau, 
Majuternak•• 

UPH 6.60 
dairy 
unit 

1 Estimated total 
bacteria count 
per ml. milk 

1oa,ooo 

68,100 

8,150 

54.,900 

59,200 

48,000 

61,000 

52,600 

19,050 

112,soo 

28,250 

43,250 

55,316 

28,118 

281,538 

6,489 

Estimated total 
coliform count 
per ml. milk 

2,000 

2,600 

Q 

2,100 

1,700 

0 

3,100 

0 

550 

3,950 

300 

1,650 

1,445 

35 

11,111 

2,626 

One hour resazurin 
reduction test 

s.-1s <s.1s>• 

s.s (5�5)

6.0 (6.0J

s.s (5.25)

s.2s (1s.2s>

6.0 (6.0) 

s.1s (5.75)

6.0 (S.75)

6.0 (6.0)

s.5 (5.5)

6.0 (6.0)

5.75 (S.75)

s. 74 ( 5.48)

• Pigures in parentheses are values obtained after storing samples for

48 hours at 1
°
c 

••sources Kumaravel (1976, 1977)
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DISCUSSION 

subclinical rnastitis was found to be low.when compared 

to results obtained by Koh and Joseph (1974) and other reports where no 

mastitis control
1 

programme was practised; Kingwill � .!!• (1970) reported 

55% cows and 2� quarters infected in 1 1422 cows, while Pearson et al. 
I -- ••

(1971) reported 52% cows and 31% quarters infected in 1,344 cows. 
i Clinical pases of mastitis were found to be rare. · Analysis of 

case records from the Department of Clinical Studies, UPM showed that 

clinical mastiti� was observed in only 16 cases during 1976, 1977 and�/

1978 (Wong, �980). 

 
!• aureus, was-the most prevalent bacterial isolate. This was in 

agreement with findings by Koh and Joseph (1974) who reported s. aureus in 
-

I 

26.2% of samples, and by Narayanan and Iya (1953) \iiho isolated beta hemolytic 

st.�phylococci fran 58% of cows tested. In both these studies hand milking 
I 

was practised. This finding is of some concern as resr,onse to.treatment in 

staphylococcal infections ls comparatively poor.and satisfactcry methods of 

eradication from herds have yet to be devised (Blood and Henderson, 1974). 
I 

!• epidertnidis ranked as the secood most canrnon isolate in this 

•tudy. This organism has been isolated by Hoar� (1972) who found 83� ot
I

herds and 19.4% pf quarters infected with it. !• epiderr.ddis has been
I 

disregarded as a,mammary pathogen (9lood and Henderson, 1974) but Forbes and

Herbert, (1968) �onsider it significant when pure isolates are recovered
.

frcn quarters with high cell counts. In this study, 6 isolates or 1� of

samples conformed to the latter interpretation.

Although Streptococcus sp. especially.!• agalactiae have long been 
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regarded as major mastitis pathogens (Kingwill .!!!!.•, 1970; Tolle, 1975; 

Blood and Henderson, 1974), only one farm was found to be infected with this 

group. 

£• pYoqen�s accounted for 6.6� of samples, and We all isolated fraa 

one farm. Kurek,(1973) found subclinical infections caused by this organism 

in 19.1� of 988 animals tested. 
 Bacillus and Kliebsiella sp. are widely distributed in the environment· 

I  

of the dairy cow, and have been reported to cause mastitis (Jasper et. a1. 

1972; Blood and Kenderson, 1974). 

Antibiotic sensitivity tests on s. aureus showed that the efficiency 

of drugs decreas,ct in the order; chloramphenicol, tetracycline, penicillin, 

Istreptomycin and
,

ampicillin. Penicillin resistant strains were not co111non and

were found in 21j of is�lat�s. This agreed clooely with results obtained 

�y Koh and Joseph (1974) who reported 2� of such isolates. 

Hygienic practises were found to be inferior when canpared to UPM 

s.tandards, where I udder and hand disinfection and post milking teat dipping 

I were routinely done. However, in spite of this low level of hygiene the 

level of subclinlcal m�stitis was found to he low. It is possible that there 

existed one or more overriding factors th�t nullified or reduced the contri-

�tary effects of lower levels of hygiene towards mastitis. It is suggested 

I 
that sane of these factors were: 1. the suckling effect of calves might have 

a cleansing action so as to remove pathogenic bacteria from the udder, 2. the 

practice of hand milking had less traumatic effect on the teats, and hence 

decreased the pr�disposition to mastitis when compared to machine milked herds 

The actions of the milking machine as a trduffidtic factor c�usi�g external 

lP.sions on teats are well establishe� (Thomas and Thiel, 1971). 
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3. an inherent immunity in the animal that resisted infection, and 4. the

fact.the LID cows were low producing animals and hence less susceptible

to mastitis. Kingwill, Dodd and Neave (1971) stated that mastitia occur•

in all animals but more frequent in cows kept for conuaercial production.

LID cows would not: qualify as ca,11.ercial producers in this sense due to their
I 

very low production when compared to breeds like the Friesian and Jersey. 
I 

Analysis ofi quar�er infection rates among cows in different stages

of lactation showed a tendency to increase in the early and latellactation • 
I 

• 
.·. 

stages although it was not significant. Oliver et al., (1956) and "'1nch 

Peterson (1968) reported that infection of the manwnary gland cx:curs moat readily 

shortly after calv�ng. 

A.�alysis of1the effect of lactation number on mastitis sho\...ed a highly

significant increase in infection rate after the fifth lactation. It has 

been suggested by Murphy (1945) that the older the udder the more su·sceptible

is the udder tissue for infection. However, factors of greater importance , 

were the degree and duration of exposure to infection. and the hygienic 

rneasur�s (Stableforth; 1959). 

Milk Q.iality 
I 

The average'specific gravity of 1.0296 compared favcurably with 

values from various smallholder areas elsewhere but was lower than the 

average obtained from Institut Haiwan, Kluang.

The average'.f�t percentage of 4.95� was found to be high on a 

canparative basis though still remaining within the normal limits for 

LID animals. The variability in fat percentage among the farms ranging 

from 3.9 to 6.5% was to be expected. Fat content was the most variable 

among atl the canponents in milk, and variability up to 1% had been observed 
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due·to the individuality of the animal (Johnson; 1974). 

The total solids content averaged 14.13% and compared favourably 

with 14.04% quoted fo� tropical cows by Johnson (1974). On a canparative 

basis, the percentage total solids was found to be higher than other 

smallholder area� though it was less than the average for Institut Haiwan, 

Kluang. 

The results of the reduction tests show that all the milk samples 
I

were of acceptable quality with regards to c!egree of contamination •. Storage 

of milk at 1
°
c for �8 hours did not have a deteriorating effect. 

The average total bactP.rial count of 55 1 316 per ml. milk was found 

to be higher whe� compar� to Institut Haiwan, Kluang and UPM indicating 

that hygienic measures in soallholder farms are less stringent. However, 

the figure falls \within acceptab�e limits for Grade A raw milk followin� 

American standards which limit total bacterial count per ml. to 100,000. 

It can thus be concluded that milk from smallholders was of acceptable 

quality with respect to food value, degree of contamination and keeping 

quality. However, it must be emphasized that this applied only to ex-farm 

milk samples, and that milk which the consumer eventually received might 

be very different due to effects of poor storage, transportation, possible 

adulteration, etc. It would appeJ.r that any damage done to the milk was 

not the fault of the farmer but rather the work of the middle-man through 

which milk was marketed. 
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