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Factor s affecting aer obic plate count in the milk of Chinese Holstein
cowsin the lower reaches of the Yangtze River

JANG Jing-Yi'! XIA Hai-Lei' ZHANG Zhi-Peng® WEI Tao' ZHANG Hui-Min*
MAO Yong-Jiang" YIN Zhao-Hua® YANG Zhang-Ping"

(1. Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu 225009, China)
(2. Yangzhou University Experimental Farm, Yangzhou, Jiangsu 225009, China)

Abstract: [Background] With the increase of living standards and health awareness, quality and
safety of milk are acquiring great concern. [Objective] To investigate aerobic plate count (APC) and
total number of Coliform Group (TCG) in the milk of lactating Chinese Holstein cows from an
intensive farm located in the lower reaches of the Yangtze River, China, by using different
bacteriological methods. The causative factors of APC and TCG were also explored. [Methods]
Taking the milk of Chinese Holstein cows as the research object, mastitis detection using mastitis
rapid diagnostic agents, APC, TCG and the number of bacteria in the environment detection method
with reference to national standards. The collected raw milk samples were subjected to routine
isolation and identification of the bacteria, and the milk composition change data was collected.
[Results] The results of multivariate analysis of variance showed that different lactation stages and
different milk yields had significant (P<0.05) and significant (P<0.01) effects on the total number of
colonies in Holstein cows’ raw milk. Body condition score, milk yield, stage of lactation, parity and
udder quarters had no significant effect (P>0.05) on TCG; APC and TCG measured in summer were
significantly (P<0.01) higher than other seasons. Effect of the number of bacteria in different
environment on APC and TCG were significant (P<0.05) above. With the increase of mastitis degree,
APC and TCG in milk increased, with a significant difference in aerobic plate count for different
degree of mastitis (P<0.01). Bacteria identification results in the majority of Saphylococcus and
Bacillus infections and almost no Sreptococcus infection. The change of the total number of colonies
had no significant effect on the rate of milk protein (P>0.05), but had a significant effect on milk fat
percentage (P<0.01). [Conclusion] Different physiological and pathological conditions of the
randomly sampled lactating cows and the external feeding conditions and hygiene environment had
different effects on APC and TCG in the raw milk. The milk fat percentage of raw milk was
negatively correlated with the change in total number of bacteria.

Keywords: Chinese Holstein cows, Aerabic plate count, Total number of coliform group, Mastitis,
Milk composition
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Table 1 Mean values, standard deviations of aerobic plate count and F test for aerobic plate count and total number of
coliform group in the raw milk of Chinese Holstein cows under different physiological factorsand levels

Aerobic plate count

Total number of coliform group

Factor Level Number
Mean+SD F Sg. Mean+SD F Sg.
BCS 2.75 15 4.935+0.878 0.612 0.691 3.325+1.850 1710 0137
3.00 66 5.142+0.987 3.970+1.274
3.25 82 4.722+0.802 3.524+1.626
3.50 133 4.786+0.817 3.852+1.304
3.75 71 4.782+0.975 3.188+1.955
4.00 66 4.792+0.782 4.032+1.041
L actation 0-100 11 4.946+0.964" 2.802" 0.042 4.048+1.062 1877  0.137
Stage 100-200 80 4.772+0.862% 3.199+1.861
200-305 109 4.898+0.885% 3.973+1.387
>305 133 4.698+0.812% 3.533+1.560
Parity 1 193 4.718+0.857 0.543 0.743 3.569+1.579 0285 0.921
2 164 4.760+0.862 3.660+1.466
3 46 5.197+1.046 3.973+1.588
4 12 5.157+0.794 4.229+1.198
5 12 4.771%0.807 4.365+0.489
7 6 5.218+0.545 4.323+0.863
0-10 35 5.010+1.078° 5216°  0.001 4.294+1.171 0.602  0.662
10-20 159 4.897+0.839"% 3.705+1.597
Milk yield 20-30 109 4.777+0.975"® 3.892+1.198
30-40 92 4.6700.705" 3.245+1.691
>40 38 4.763+0.919"® 3.660+1.499
Udder L eft front 121 4.879+0.944 0.346 0.792 3.708+1.498 0540 0.656
quarters Right front 128 4.830+0.884 3.721+1.512
L eft rear 85 4.836+0.796 3.665+1.472
Right rear 99 4.773+0.818 3.805+1.484

I SRR FEERR 225 A B4 (P>0.05); JRIERE TR SR % (P<0.01); JHIE/NG FREARIRI#R 28 5 2% (P<0.05).

T EREE, P05 . R, P<0.01 FH.

Note: Means with the same letters in superscripts indicates no significant difference (P>0.05); Means with different capital |etter superscripts
with the same row indicates greatly significant different (P<0.01); Means with different small letter superscripts with the same row indicates
significant difference (P<0.05). *: P<0.05; ~": P<0.01. The samein following tables.
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SR 2 (P<0.05), X K B AR 52 Mo AN dk 2
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PR, T ELTA& S5 7E 100 d LA FI 305 d
PUGHIA BE 2R
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24 HENPBEEEREEZE DT IEEM
IEAENFE

Xt 187 A REEA TAN B A B S, IO A
SR R A A R A L | AT R R R A A BR
PR B AT R IR A e, BRI R B R AR, L
WA . Wi EE R APC W4 AT LS
0-1.5x10° J JCAN B el i BE Iy, (1.5-6.0)x10°
R MU e, 6.0x10°-1.3x10° fy Hh BE Rk e
(1.3-1.9)x10° Mk v ife, 1.9x10° LA bk W™
S, far R A AR L P VR B A R R AL
HRPRREERILE 4, W% DECTILE AR5
Wi A 2% (P>0.05), FLAKHAE Ji1# (0-1.5%10%) & f
FEIRRYLIR), 22 S5 i (P<0.01), 1 HL48 ™ H sy
[(1.3-1.9)x10°] FIH /™ T Jgk e (1.9x10° LA 1) fy 24 5
o 35 (P<0.01), P, Yfar a4 Ak FL
TR 7 A B i 1k 1) P R K (6.0x10°-1.3x 10°) i
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*2 ARIABRBFEETHEFTIENFEIPEELEMAPEHFNNOTHE. EER FREER
Table2 Mean values, SD, F value and significant of aerobic plate count and total number of coliform group in the raw milk
of Chinese Holstein cows under different degree of mastitisinfection

Different ngree of N—— Aerobic plate count Total number of coliform group
mastitis Mean+SD F Sg. Mean+SD F Sg.
- 319 4.701+0.852" 3.654+1.496
+ 30 4,749+0.934 3.359+1.970
i 29 5.361+0.593" . 4.027+1.076
++ 29 5.247+0.868° 126808 0.000 4,043+1.343 1992 0.0%
ot 27 5.634+0.724° 4.209+1.162
Total 434 4.843+0.882 3.719+1.489
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Table 3 Mean values, standard deviations of aerobic plate count and F test for aerobic plate count and total number of
coliform group in the raw milk of Chinese Holstein cows under different external factorsand levels

Aerobic plate count

Factor Level Number

Total number of coliform group

Mean+SD F Sg. Mean+SD F Sg.
Season Spring 88 4.441+0.866" 6586  0.002 4.441+0.866" 91.883"  0.000
Summer 80 5.1860.771° 5.186+0.771°
Autumn 98 4.726+0.881° 4.726+0.881°
Winter 81 5.038+0.830° 5.038+0.830°
Number of 0-45 5 4.855+0.339 3.050 0.010 3.5760.327"° 6.694°  0.000
environmental 45-90 31 4.747+0.739 3.740+0.451°
a2 90-135 124 4.597+0.959 2.989+1.85148
135-180 79 4.816+0.774 3.661+1.424"°
180-225 76 4.746+0.826 3.922+1.186°
>225 32 4.601+0.976 2.704+1.843"
Feeding methods ~ Free stall 240 4.707+0.860 19.997°  0.000 3.512+1.661 29.2147  0.000
feeding
Tethered 107 4.998+0.876 4.002+1.243
rearing
Total 347 4.796+0.874 3.661+1.524

x4 BEELBEIBERNIAZAENXRR

Table4 Therelationship between aerobic plate count and
rate of milk fat and protein

Rate of milk fat ~ Rate of milk protein

APC (x10%) Number

(%) (%)
0-15 82 4.557+0.745 3.053+0.359
15-60 39 4.260+0.669%° 3.408+0.356
60-130 33 4.110+0.772° 3.359+0.282
130-190 22 3.986+0.579° 3.379+0.362
>190 11 3.500+0.608° 3.467+0.153

3 W54
31 ARFEEBEZMEHENFEIAFREER
. KBEBEFLEMm

L A= AN TR) A FL LR 2S5 (R AR AL A R FR B 1 5
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