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Antimicrobial Susceptibility of Microorganisms Isolated from
Quarter Milk Samples of Holstein Cows
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Abstract : Milk samples were collected from a total of 418 quarters of 214 Holstein cows. Of these, samples which
were positive on California Mastitis Test (CMT) and above 200,000 cells/ml by somatic cell counts were subjected to
bacteriological examination and antimicrobial susceptibility test. Major pathogens responsible for mastitis included
coagulase-negative staphylococci (34.3%), coagulase-positive staphylococci (21.5%), gram-negative rod (coliforms and
noncoliforms: 12.6%) and Streptococcus spp. (8.4%). These strains were tested with 13 antimicrobial agents by the Kirby
and Bauer standardized disc diffusion method. The isolated pathogens were mostly susceptible to amoxicillin and

cephalothin, but were resistant to erythromycin.
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Table 1. Microorganisms isolated from 418 quarter milk
samples of 214 Holstein cows

Miéroorganisms No of isolates (%)

Cogulase-negative staphylococci 155 (34.3)
Cogulase-positive staphylococci 97 (21.5)
Streptococcus spp. 38 ( 84)
Enterococcus spp.* 12 ( 2.7)
Coliforms 21 ( 4.6)
Noncoliforms 36 ( 8.0)
Micrococcus spp. 45 (10.0)
Corynebacterium spp. 19 ( 4.2)
Bacillus spp. 15 ( 3.3)
Listeria monocytogenes 3(07)
Lactococcus spp.** 6(1.3)
Aerococcus viridans 2(04)
Gemella morbillorum 1(0.2)
Leuconostoc citreum 1(0.2)
Pediococcus spp. 1(02)
Total 452 (100.0)

*Enterococcus faecium (7), Enterococcus feacalis (2), Enterococ-
cus durans (1), Enterococcus avium (1), Enterococcus amnigenus
(1).

**Lactococcus lactis spp. hordniae (5), Lactococcus lactis spp.
lactis (1).

Table 2. Distribution of Staphylococcus spp. isolated from 418
quarter milk samples of 214 Holstein cows

Microorganisms No of isolates (%)

Cogulase-positive staphylococci

Staphylococcus aureus 55 (21.8)
Staphylococcus hyicus 24 ( 9.5)
Staphylococcus intermidius 18 ( 7.2)
Cogulase-negative staphylococci

Staphylococcus simulans 45 (17.9)
Staphylococcus haemolyticus 24 ( 9.5)
Staphylococcus lentus 22 ( 8.7)
Staphylococcus auricularis 20 ( 7.9
Staphylococcus xylosus 9 ( 3.6)
Staphylococcus hominis 3(12)
Staphylococcus epidermidis 2 (0.8
Staphylococcus saccharolyticus 2 (0.8
Staphylococcus saprophyticus 2( 0.8)
Staphylococcus gallinarum 1(04)
Staphylococcus lugdunensis 1(04
Staphylococcus warneri 104
Other staphylococci 23 (9.1

Total 252 (100.0)
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Table 3. Distribution of Streptococcus spp. isolated from 418
quarter milk samples of 214 Holstein cows

Microorganisms No of isolates (%)

Streptococcus agalactiae 4 (10.2)
Streptococcus uberis 14 (35.9)
Streptococcus suis 4 (10.2)
Streptococcus dysagalactiae 3 (7D
Streptococcus porcinus 3 (77
Streptococcus mutans 3 (7.7
Streptococcus equii 1 (206)
Streptococcus pyvogenes 1 (26)
Streptococcus salivarius 1 ( 2.6)
Other streptococci 5 (12.8)

Total 39 (100.0)

Table 4. Distribution of gram negative rod isolated from 418
quarter milk samples of 214 Holstein cows

- olAlE - W)

Microorganisms No of isolates (%)

Coliforms Escherichia coli 14 (24.6)
Enterobacter spp. 5 (8.8
Klebsiella spp 2 (35)
Subtotal 21 (36.8)
Noncoliforms Acinetobacter lwoffi 12 21.0)
Pseudomonas spp. 3 (52
Shigella spp. 4 (7.0
Serratia marcescens 2 (35
Yersinia pestis 2 (35
Yersinia enterocolitica I (LY
Brevundimonas vesicularis 1 (1.8)
Burkholderia pseudomallei [ (1.8)
Kluyvera cryocrescens 1 (1.8)
Pseudomonas flurescens I (1.8)
Other gram-negative rod 8 (14.0)
Subtotal 36 (63.2)
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Table 5. Antimicrobial susceptibility of microorganisms isolated from 418 quarter milk samples of 214 Holstein cows
. . No. of No. of susceptible isolates (%)
Microorganisms .
isolates AM AMC CF 674 E ENO GM K NEO NOR P SXT Te
S. aureus 55 44 51 52 48 4 43 48 40 41 48 41 44 41
(80.0) (92.7) (94.5) (87.3) (7.3) (78.2) (87.3) (72.7) (74.5) (87.3) (74.5) (80.0) (74.5)
CNS 155 92 138 137 128 74 82 115 97 87 117 81 111 93
(59.4) (89.0) (88.4) (82.6) (47.7) (52.9) (74.2) (62.6) (56.1) (75.5) (52.3) (71.6) (60.0)
Other staphylococci” 42 26 39 37 37 23 26 30 28 26 30 23 35 16
(61.9) (92.9) (88.1) (88.1) (54.8) (61.9) (71.4) (66.7) (61.9) (71.4) (54.8) (83.3) (38.1)
Streptococcus spp. 38 19 29 17 21 7 17 24 16 16 21 16 17 14
(50.0) (76.3) (44.7) (55.3) (18.4) (44.7) (63.2) (42.1) (42.1) (55.3) (42.1) (44.7) (36.3)
Coliforms 21 8 17 11 16 2 12 18 12 11 18 3 17 6
(38.1) (81.0) (52.4) (76.2) (9.5) (57.1) (85.7) (57.1) (52.4) (85.7) (14.3) (81.0) (28.6)
Noncoliforms 36 10 23 14 17 4 14 23 22 14 21 14 19 18
(27.8) (63.9) (38.9) (47.2) (11.1) (38.9) (63.9) (61.1) (38.9) (58.3) (38.9) (52.8) (50.0)
Micrococcus spp. 45 26 31 28 20 14 11 19 11 9 17 31 15 18
(57.8) (68.9) (622) (444) (31.1) (244) (42.2) (24.4) (20.0) (37.8) (68.9) (33.3) (40.0)
Corynebacterium spp. 19 6 13 12 6 3 4 9 7 6 7 6 4 4
(31.6) (68.4) (63.2) (31.6) (15.8) (21.1) (474) (36.8) (31.6) (36.8) (31.6) (21.1) (21.1)
Bacillus spp. 15 8 13 12 12 3 8 13 8 11 14 7 13 9
(53.3) (86.7) (80.0) (80.0) (20.0) (53.3) (86.7) (53.3) (73.3) (93.3) (46.7) (86.7) (60.0)
Enterococcus spp. 12 9 8 4 4 1 3 6 3 3 5 7 5 4
(75.0) (66.7) (33.3) (33.3) (8.3) (25.0) (50.0) (25.0) (25.0) (41.7) (58.3) (41.7) (33.3)
Lactococcus spp. 6 6 5 6 5 0 3 4 1 1 3 4 3 1
(100.0) (83.3) (100.0) (83.3) (0.0) (50.0) (66.7) (16.7) (16.7) (50.0 (66.7y (50.0) (16.7)
Listeria spp. 3 2 2 1 2 1 0 2 0 0 2 2 2 1
(66.7) (66.7) (33.3) (66.7) (33.3) (0.0) (66.7) (0.0) (0.0) (66.7) (66.7) (66.7) (33.3)
Total 447 256 369 331 316 136 223 311 245 225 303 235 285 225
(57.3) (82.6) (74.0) (70.7) (30.4) (49.9) (69.6) (54.8) (50.3) (67.8) (52.6) (63.8) (50.3)

CNS, coagulase-negative staphylococci.
'S. hyicus (24), S. intermidius (18).

AM, ampicillin; AMC, amoxicilin; CF, cephalothin; CZ, cefazolin; E. erythromycin; ENO, enrofloxacin; GM, gentamicin; K, kanamycin;

NEO, neomycin; NOR, norfloxacin; P, penicillin; SXT, trimethoprim/sulfamethoxazole; Te, tetracycline.
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