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Abstract

This study was carried out to investigate the effects of different milking systems (AMS, automatic milking system and
CMS, conventional milking system) and of supplemental fat feeding on milk composition and milk fat characteristics. The
composition, MFG (milk fat globule) size, fatty acids (FAs), and free fatty acids (FFAs) of the milk from 4 AMS and 4
CMS dairy farms were analyzed on the basis of the milking system and feeding of protected fat. The milking system did
not affect milk composition, MFG size, and milk FAs, but FFA content of AMS milk were significantly higher than that
of CMS milk. Feeding of protected fat resulted in the production of milk much higher in LCFAs (long chain FAs); however,
the milk composition was not affected by fat supplementation. Cows administered protected fat supplements produced milk
containing MFGs with a large average diameter.
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Column : Cyanopropyl capillary column
(SP-2560, 100 m x 0.25 mm, Supelco)
Carrier gas : Helium, flow rate : 1.80 mL/min
Injector temperature : 250C
Oven temperature program: 60C for 5 min — 175C at 10°C/
min — 230C at 2°C/min and hold for 10 min.

Detector temperature : 270C
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Column: DB-FFA (30 m x 0.25 um, 0.25 um film thickness)

Injector temperature: 300C

Oven gradient program: 3 min holding at 50°C — 15C/min
to 210C — 5 min holding at 210°C — 20C/min to
230C — 5 min holding at 230C

Detector temperature: 310C
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Table 1. Milk compositions affected by milking methods and supplemental fat feeding

Items* MF (%) MP (%) Lact. (%) SnF (%) SCC (1,000/mL) MUN
AMS 3.79+0.06 3.2140.02 4.74+0.03 8.6140.03 197.62422.18 12.96+0.66
CMS 3.70+0.11 3.26+0.03 4.76+0.01 8.69:£0.03 144.60+14.62 13.73+0.59
with PF 3.75+0.08 3.16+0.03 4.73+0.05 8.58+0.05 170.17+31.20 12.23+0.65
without PF 3.60+0.20 3.26+0.04 4.75£0.02 8.65+0.04 156.08+31.05 12.2240.70

* All values are Mean+SE.
MF: milk fat; MP: milk protein; Lact: lactose; SnF: solids-not-fat; SCC: somatic cell count; MUN: milk urea nitrogen; AMS: automatic milking
system; CMS: conventional milking system; PF: protected fat.

Table 2. Characteristics of MFG size affected by milking methods and supplement fat feeding

Hems* Fat globule size (number %, pm) Fat globule size (volume %, pm)
Mean d1o ds0 do%o Mean d1o ds0 do%o
AMS 2.65+0.03 1.21+0.01 2.39+0.02 4.44+0.08 4.67+0.11 2.59+0.05 4.4240.10 6.82+0.15
CMS 2.55+0.07 1.21+0.01 2.48+0.06 4.65+0.06 4.83£0.05 2.73+0.05 4.64+0.07 7.13+0.17
with PF 2.67+0.02 1.20+0.00 2.41+0.01 4.52+0.05 4.80+0.11 2.65+0.03 4.5240.07 6.96+0.16
without PF 2.49+0.07 1.20+0.01 2.38+0.04 4.39+0.18 4.53£0.17 2.56+0.11 4.3240.18 6.56+0.16

* All values are Mean+SE.
d10, d50, d90 : 10% with respect to the cumulative distribution of the particles up to a value of 50%, particle size refers to the value corresponding
to 90%; AMS: automatic milking system; CMS: conventional milking system; PF: protected fat



212 Journal of Milk Science & Biotechnology X337 X[35.(2015)

w Protected fat, volume (%) o

w/o Protected fat, volume (%) o

w/ Protected fat, number (%) o3

w/o Protected fat, number (%) s

]
|
1
1
1
1
1
1
1
1
1
1
1
l
i
|
1
1
1
1
1
1
1
1
1
1
1
1
3

2 5 6 7 8 9w ) )
Partice Diameter (um)

Fig. 1. Particle size distributions of the fat globule for bulk milk
depending upon milking systems (A) and protected fat feeding
(B). AMS means automatic milking system and CMS means
conventional milking system.
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Table 3. Compositions of saturated and unsaturated fatty acids
affected by milking methods and supplement fat feeding
(FA g/100g of milk)

Items* MUFA PUFA Total UFA SFA
AMS 1.21£0.02 0.27+0.01 1.22+0.06 2.43+0.04
CMS 1.17+0.03 0.27+0.01 1.14+0.06 2.38+0.08
with PF 1.20+0.03 0.28+0.01 1.24+0.10 2.40+0.06
without PF  1.15+0.05 0.26+0.01 1.12+0.07 2.32+0.13

* All values are Mean+SE.

MUFA: mono unsaturated fatty acids=10:1, 14:1, 15:1, 16:1, 17: 1,
18: 1; PUFA(poly unsaturated fatty acids) = 18:2, 18:3; SFA(saturated
fatty acids)=4:0, 6:0, 8:0, 10:0, 12:0, 14:0, 15:0, 16:0, 17:0, 18:0, 20:0;
AMS: automatic milking system; CMS: conventional milking system;
PF: protected fat

Table 4. Compositions of short, medium and long chain fatty
acids by milking methods and supplement fat feeding. AMS means
automatic milking system and CMS means conventional milking

system (mg/L)
MCFA LCFA CLA

6.62°£0.13  90.06°£0.46  0.29°+0.02
4354001 92.09%+0.171 0.48"+0.02
5.54°£0.55 89.90°0.70 0.96%+0.17
6.90°£0.06 89.71°+0.03  0.28"+0.00

Items* SCFA
with AMS  3.63"+0.03
PF CMS 2.57°+0.18
without AMS  4.56%£0.17
PF CMS 3.40°+0.10

*All values are MeantSE. ** Values within a column with different
letters are significantly different (p<0.05).

SCFA(short chain fatty acids) = sum of C4:0 to C8:0; MCFA(medium

chain fatty acids) = sum of C10:0 to C12:0; LCFA(long chain fatty

acids) = sum of C14:0 to C 18:3; CLA: conjugated linoleic acids

AMS: automatic milking system; CMS: conventional milking system;

PF: protected fat

Table 5. Compositions of free fatty acids affected by milking
methods and supplement fat feeding (mg/L)

Ttems* C4:0 C6:0 C8:0 C10:0
with  AMS 19.09+0.31 1340026 14.1040.25 28.84'+0.52
PF CMS 800040 4.89°+0.10 4.24°+031 9.29+131
without AMS ~ 7.94+034 541°+0.50 4.96°£1.03 9.83"+2.43
PF CMS 4.00°2.54 271°1.60 242°t1.63 546°+3.49

* All values are Mean+SE.
AMS: automatic milking system; CMS: conventional milking system;
PF: protected fat
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