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Effects of Feeding TMR Feed with Dletary Citrus Byproducts on Nutritional Components of Raw
Milk. Yoon-Hee Moon, Seung-Ju Yang' and In-Chul Jung™. Dept. of Food Science and Biotechnology,
Kyungsung University, Busan 608-736, Korea, }e]u Animal Industry Promotion Institute, Jeju 690-700, Korea,
*Div. of Food Beverage and Culinary Arts, Daegu Technical University, Daegu 704-721, Korea - In this study,
effects of feeding Holstein cows with TMR feed, which includes un-dried citrus byproducts, on the nu-
tritional components of their raw milk were investigated. Two kinds of raw milk from primipara cows
and multipara cows were used for the experiment: TO (raw milk produced by dairy cows not fed with
TMR feed including citrus byproducts) and T1 (raw milk produced by dairy cows fed with TMR feed
including citrus byproducts). For both primipara and multipara cows, there was no statistically mean-
ingful difference between T0 and T1 in terms of moisture, crude protein, crude fat, crude ash contents
or caloric content. T1 showed a lower amount of cholesterol in raw milk for both primipara and multi-
para cows, which was especially statistically meaningful in multipara cows (p <0.05). Regarding miner-
al contents in raw milk, T1 showed significantly higher amounts of Na and S in primipara cows, and
Na, Cu, Fe, S in multipara cows, respectively. For both primipara and multipara cows, there were no
statistically meaningful differences between T0 and T1 in terms of the total amount of amino acids in
the raw milk, the composition of saturated fatty acid/unsaturated fatty acid, vitamin A, E, By, or -
carotene, while T1 showed significantly higher levels of vitamin B; in primipara cows than TO.
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Table 1. Chemical composition and Ingredients of trial diets

Ttems T0" 117
Ingredients (%)

Italyan ryegrass hay - 16.31
Italyan ryegrass silage 33.03 -

Wet citrus byproducts - 19.58
Alfalfa hay 446 441
Cotton seed 991 9.79
Beat pulp pellet 4.95 4.89
Concentrate (optimum30F) 39.23 36.70
Concentrate (high-ability M) 8.25 8.16
Bicalcium cabornate - -

Brobiotics 017 0.16
Total 100.00  100.00

Chemical Composition (%,DM bases)

Moisture 39.16 36.68
Crude Protein 16.42 15.98
TDN 75.02 74.26
Crude Fat 462 3.91
Crude Fiber 23.83 21.96
Crude Ash 8.19 7.61
ADF 30.05 28.74
NDF 48.01 46.63
Ca 0.82 0.76
P 047 0.41
REV (relative feed value) 126.80  132.60

YRaw milk that were not fed with citrus byproduct.
JRaw milk that were fed with citrus byproduct.
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Table 2. Calorie, chemical composition and cholesterol content of raw milk

Primipara cow

Multipara cow

Traits

T0" T1” 0 T1
Calorie (kcal/kg) 714.2481.30” 859.7+63.40 746.641.70 778.2+2.30
Moisture (%) 87.6+5.39 86.27.60 86.1+0.01 87.00.02
Crude protein (%) 32031 31022 2.8+0.05 3.1+0.02
Crude fat (%) 3.3:0.43 341028 3.9:0.12 3.2:0.40
Crude ash (%) 0.640.01 0.7:0.01 0.7+0.01 0.740.01
Cholesterol (mg/100 g) 12.8+3.25Y 11.7+4.05° 18.4+1.02° 14.0+0.64°

DRaw milk that were not fed with citrus byproduct. Raw milk that were fed with citrus byproduct.
MeantSD. Values with different superscripts within the same row are significantly different at p<0.05.

Table 3. Mineral content of raw milk

(ppm)

Primipara cow

Multipara cow

Traits ToY T1? TO T1
Ca 1,197.9+134.03% 1,199.9+142.95 1,019.8+117.75 925.8+101.73
Na 367.9+43.21™ 508.2+61.12* 465.8+13.33% 586.5+27.20°
Mg 110411024 103.9£17.43 94.419.09 110241215
K 1,496.84122.55 1,545.81137.57 1,502.24125.53 1,625.24174.08
P 889.0+102.91 788.6+81.74 731.3171.24 747.1£72.69
cl 104.4:11.21 117.1£10.89 125.7+14.25 117.421.83
Cu 051012 0.910.13° 0.3£0.09° 0.8£0.02°
Fe 18.0+1.06° 22.9+1.06™ 18.6£0.79" 31.9£0.37°
S 15.9+0.29° 33.0£0.43° 21.1+0.59" 61.0£2.01°

DRaw milk that were not fed with citrus byproduct. IRaw milk that were fed with citrus byproduct.
Mean1SD. Values with different superscripts within the same row are significantly different at p<0.05.



Table 4. Amino acid composition of raw milk (%)
Amino Primipara cow Multipara cow
acids T0" T1? TO T1
Asp  025:0.03" 027:0.05  0.24:005  0.27:0.03

Thr 0144001 015+0.02° 012+0.02°  0.14+0.04™
Ser  0.16:0.02 016005 0.15:001  0.16£0.03
Glu  0.65:0.13*  0.63:0.08° 052:007° 0611005
Pro  032:007 0341002 031004  0.33£0.03
Gly 006002  006:0.01 005001  0.06+0.01
Ala  0.07:001  006:0.01 0061001  0.07:0.02
Val  020:006  017:0.05 0141003  0.21:0.05
Ie  020+007 0174003 017003  0.16+0.04
Leu  032:001  032:0.04  029:005  0.32:0.06
Tyr  015:0.02  015:005  017:0.03  0.16£0.01
Phe 0141001 0161002  015:002  0.16£0.06
His  010£0.03  0.09:0.01  0.09+0.02  0.09+0.01
Lys  025+0.04 018001  019+0.06  0.19+0.02
Arg  0.08:0.02 006001  0.06+001  0.10:0.03
Cyst  0.04:001 004002  004:001  0.05:0.01
Met  0.06+0.02  0.06+0.01  005:001  0.06+0.02

1
2

4

Table 5. Fatty acid composition of raw milk

'Raw milk that were not fed with citrus byproduct.

'Raw milk meat that were fed with citrus byproduct.
“Mean1SD.

Walues with different superscripts within the same row are
significantly different at p<0.05.
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Primipara cow

Multipara cow

Fatty acids 10 1 10 T1

Caproic acid, Cso 2630167 2.71+0.12° 2.67+0.48° 1.65+0.43°
Caprylic acid, Cso 1.430.56 1.15+0.39 1.59:0.52 1.17:0.01
Capric acid, Cioo 2.60+0.17 2.61+0.22 2.81+0.23 2.40+0.22
Lauric acid, Cizo 3.46+0.21 3.57+0.47 3.52+0.36 3.40+0.50
Myristic acid, Ciso 9.48+1.39 10.06+1.32 9.90+1.20 10.23+0.88
Miyristoleic acid, Cia 0.580.07 0.57:0.02 057013 0.77+0.03
Pentadecanoic acid, Ciso 0.92+0.03 0.87:0.04 091012 0.87+0.07
cis-10-Pentadecenoic acid, Cis1 0.22+0.05 0.17+0.02 0.19+0.08 0.20+0.01
Palmitic acid, Ciso 28.75+2.13 29.16+4.06 28.75+3.91 30.54+1.99
Palmitoleic acid, Cis1 1.5240.02° 1.380.09° 1.27£013° 1.3020.01%
Magaric acid, Ciz 0.62+0.02 0.55+0.08 0.570.09 0.54+0.01
Magaroleic acid, Ci71 0.27+0.01 0.22+0.01 0.22+0.01 0.21+0.03
Stearic acid, Ciso 15.60+2.96 15.69+1.59 15.66+3.25 15.36+0.31
Oleic, Flaidic acid, Cisinseinot 28.53:2.11 2751275 27.61:1.70 27.3341.13
Linoleic acid, Cisznse 2.36+0.068° 2.73+0.023° 2.81+0.74° 3.0140.02°
Linolenic acid, Cisansiz15 0.24:+0.02 0.24+0.03 0.15+0.09 0.28+0.01
Arachidic acid, Cano 0.17+0.09 0.18+0.03 0.17:0.01 0.16+0.07
Eicosenoic acid, Caoq 0.23.£0.04 0.22:0.04 0.24:0.03 0.240.04
cis-11,14,17-Eicosatrienoic acid, Cxs 0.09+0.02 0.10£0.01 0.09:0.01 0.12:0.03
Arachidonic acid, Coos 0.19+0.02 0.20£0.07 0.210.10 0.20£0.05

SFA 65.7117.25 66.60:8.12 66.5817.59 66.2716.93

USFA 34.28+3.76 33.39+2.83 33.41+3.02 33.72+4.19

YRaw milk that were not fed with citrus byproduct.

YRaw milk that were fed with citrus byproduct.

Mean1SD. *Values with different superscripts within the same row are significantly different at p<0.05.
p p & y p
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Table 6. Vitamin, p-carotene, xanthophyll, hesperidin and naringin content of raw milk

Primipara cow

Multipara cow

Traits

107 117 10 T1
Vitamin A (mg/100 g) 0.02:0.002” 0.03+0.004 0.02+0.005 0.03+0.008
Vitamin D (mg/100 g) ND ND ND ND
Vitamin E (mg/100 g) 0.04+0.006 0.03£0.002 0.02+0.007 0.04£0.006
Vitamin K (mg/100 g) ND ND ND ND
Vitamin B; (mg/100 g) 0.01:0.002 0.02£0.001° 0.01+0.005" 0.0210.006"
Vitamin By (mg/100 g) 0.1040.03 0.12+0.05 0.11+0.07 0.14+0.01
p-Carotene (ppm) 0.08+0.02 0.10+0.01 0.08+0.02 0.09+0.01
Xanthophyll (ppm) ND ND ND ND
Hesperidin (ppm) ND ND ND ND
Naringin (ppm) ND ND ND ND

YRaw milk that were not fed with citrus byproduct.

JRaw milk that were fed with citrus byproduct.

Mean1SD. “Values with different superscripts within the same row are significantly different at p<0.05.
p p & y p
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