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Milk composition and characteristics of Jersey cows

2l = 3 (Dong Hyun Lim)
ZYFAMTISY st

Dairy Science Division, National Institute of Animal Science, Rural Development Administration

. ME

19759 Alo] oJ5 % 85542579 A7} ALGE|QUT 0] BAERIEO] 99.14%, XX % Uersey), 74| (Guern-
sey) 9 7]} E50] 0.86% AE AFGE7|E SHATHETHEAZY, 1975). Z1eju} The B50] 4:¢lo] AgHEo] whet
Yol g ARE Bl BARRIFOR S O] ARSI, ke o AL T 19 W ero] 19854 18
kgol| Al 2015 34 kg = ©F 189%7} GFATE|ITH2015 SsEA A7).

20109 THE Hd E50) 59 A A0 AE) upet thaker BE0) A4t A% 7Fs Eglch E, 20144
S RAA L] Aol oA S olof Sk RS 275k Aol TS A PR o] £ 968 A
7] 15 At ol1d 2 5 50 ool oA ek 20 ARRITE AT 1o 4334 5

& 7T Sl B2, G 7ol 215 o) A w1 A=A Mol Wfol ol el ol
Qo T 715wk Atk Aee] A 0 5] G BAE A Hoieh, £ T 299 SR
55l Al§e] 2H]7t Eslsle vl A2 5 fAIE0) 267 Z75te] SAIE Axo] AT Afol AL Loy
o] eI, olefat ehgwstol whet X% 2] T ARgol g Tile] FobAlr.

olol, A&9-5 5 UK FYA} Ao PrzgoAE ALty 4@%0 =QJ5h7] AlShAlaL, At
B ) H40] T A7IRh EASA 2011 A4S SHe e Eal g %
O AALWA -5 A AN T A7 ek Ak WA S AR e ATl ek A9 5
At QAR USRI BaES Zask] of 605 U9l Qo3 ik wheby ol A ASE A%
527} AN S-519] AL 1L EAS Arfslol ) S Ui, 907 ol L AHE ARSI
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Table 1. Average milk production and component comparison

Table 2. Differences for the fatty acid profile of Jersey breed com—
pared to Holstein breed (Soyeurt and Gengler, 2008)

Milk yield Fat Protein
Country Breed
(ko/day) (%) (%) . A '
Us Holstein 37 368 308 YA
Jersey 27 481 3.65 C4:0 —243 —4.90
Canada? Holstein 34 3.90 3.20 C6:0 +8.54 +16.67 +3.32
anada
Jersey 22 5.02 3.80 C8:0 +15.79 +38.46 +7.55
Korea® Holstein 28 345 312 C10:0 +34.10 +43.33 +13.59
orea
Jersey 16 488 3.80 C10:1 +70.83
" National Dairy Herd Information Association (NDHIA) Annual Report C12:0 +36.90 +42.86 +16.90
2 Canadian Dairy Information Center, 2015 C14:0 +9.26 +8.62 +2.36
3 Milk yield and composition of Holstein and Jersey first—parity cows C14:1 cis _476
calved in National Institute of Animal Science :
C15:0 —2.04
] HE C16:0 +5.63 —6.79 -1.24
[ I S =
C16:1 9—cis -16.67 —-9.55
S W A2 AF0 RN FFH 7HAeE Flel & C18:0 +1.12 +12,50 +6,61
Q3 Zgslal, SAE AR oA GAEe =4 C18:1 9—cis ~1292 1272 -951
T gl E PG v ATh S RS FF ulg c18:2 464 000 +1.58
WA, AP Ao W Al A 01 ol wiet Afolhupeb OS99 | SMeeT | S0

tHDePeters %, 1995; Palmquist, 2006).

A A E0) Bt i BAREE vl=o] 19 79 27 kg
2 Iueh22 kg ot =31, SAERIF T v wsto] B
o=k 7 et e] - Z42E 73%9F 65%7F RA A4 L
ok =o] A A B A E g e s EAR 4
I}, AAE0] S-f AR Bt 16 kg0 2, 5 U AR
£ w0t 24 Z2ERIF 22 AR Bl
= 1 oF 57%0l| sfFst= ok =l AXF S+
oA FALE 4.88%0]13L S 3.80% =2, SAER]]
£ 90 RO SRoldt) B ATE ANE 4T
7 o9 S AL 1A o] Thgt AxtE, vl= T AU
oho] Aute} ¢ Hlwsh| = o HAIRE, U ArkE
22014 AAFE] 95 AT DR g
T e 71ZAREA ALsl7] Bleit

l‘_EL

g

m{o
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1. 71

AR of 97-98% =7t ElEiAeto| = (wiglycer-
ide)o] A[ 7, mono-glyceridest diglycerides 52| A% 1ol

1 Stull et al,, 1964; 2 Beaulieu and Palmquist, 1995; 3 DePeters et al_ 1995

1t} Mono— ¥ diglyceridest= o}o| AT} -2 4|30
A A EE A s SRkl kAR ARSI

FAL] 7= SELERIFET AAFY FAHo|
o] & 208 defA Qtk(Carroll 5, 2006). A% o]
£ SRolA Aol 27171 o AR|=d|(Wiking 5,
2003), 2 A= 72 7HHA 5 5 (pumping) o]
Ozt 71A Al el o RS 4 ek 7589 A
&S AL E = gl gt 7141 A=l sl -2 A
Aol Z7keted], AMgES] 2717 2 AEs 7L o
3L, YfolA o)3H7F B 4= Slek(Wiking &, 2003).

fAM 2§14 29l it B ulg AT}
2o AR a9, Al A4 gk A 24 Sof
3RS WH=C}(Palmquist, 2006). Z14=2] EZof w2} &
X1 5ol Ao 7} Gt (Debeters 5, 1995), o] 213 2}
ol el A A BE, STl Foish A
543 BE B AL e FR8 Qe vl
A Elch(Kaylegain®} Lindsay, 1995).



Figure 1. Classical biochemical pathways for the biohydrogenation of linoleic
and linolenic acid in the rumen(Harfoot and Hazlewood, 1997)
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Z3 A E 22 Y= 8 9 =7 odine value)7}
oo} 4 &(Ayrshires) ] 74 7 =31, HEke AYA
(Brown Swiss)2} & AE}O1E(Holstein) 27+ Xqiolﬂi
A A %2] G20l 714 YrkKrukovsky, 1961). =, &4
ERIFET; AXE o= Al 23 ME 7} o dbsia AF
skl e 4 ek
UEA 0 2 SAERIFY} T2 tf P F vlaLste] A%
Y FAHl = B ARSAANSCRA)RE FX AR A
AHMCFA)2] H]&o] =11, C181 9-cis®] H|-&o] Ht}
(Table 2). ZIAFEAHAHLCFA) L oL 2] & thAlE]7] o] g
AL, A 2 SHAE7] £ A4kl ¥HH, MCFAE=
A7 e A of] FAbE]7] of gt o] 2 A
WA 2A 0 R RE AAE 7t ollUA] SEHeR 78
317 EaE 2= 9)e Ao Holth
AAE FAYE SAERIZH Hehd A9AFET:
C18:09] Befo] =31 C18:19] FHefo] Lo, CI8:1 o
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Table 3. The essential and semi—essential amino acid content of
milks originated from Jersey and Holstein cattle (Csapo et

al,, 2011)
Amino acid Jersey Holstein—Friesian
.............. 9/100 g of milk ++-++vvvvven
Thr 0178 0.143
Cys 0,029 0,023
Val 0237 0214
Met 0.105 0,083
lle 0211 0.160
Leu 0.390 0.309
Tyr 0.201 0.151
Phe 0.196 0.153
Lys 0.345 0.258

th(DePeters 5, 1995). o=
(SCD, 8-9 desaturase) E4Jo| ¢ Wrt= AL ojn|slic},
SCD+= Z3}A " A H(saturated fatty acids, SFA)S ©H7HE3E
3R] HAHmonounsaturated fatty acids, MUFA) .2 #3}
St Bolshs 2R, SR} o] Z4F CI8 A
wpARS] o o] Hl2=9] U] AY |7 SHbiohydrogenation)of]
ofsff AH|otEAKstearate) S F/Joh= A 53] FA5t
tH(Palmquist, 2006) (Fig. 1).

stearoyl—-CoA desaturase

2. ek

0 AR GHoIA AT, B 743
L opu|Ate] 0% AHRERE doldlth. BAEIE
B QX% $-47h S geo] 1, o]} ulgstol

=
seeobliel Gl s o

50l 112 Aol girtx n
2011) (Table 3).

- TR A Alol4le] oF 80%& AHA|EkAL, 1 9
U A= SA 2 (whey protein)©]CH(Farrell et al.,
2004). AloJ4l> 4%2] GAIE F K=o A Aol4l 4%
o] Alo]Ala, -, a,=, B, k—casein) 22 A E o] glom,
24742 AR A8l opu) Ak 24, FAA WHolA| 9 7%

32 7HAIAL Qleh Alo] Al ofu]ie il ofof o 1%¢]

r-‘i

|5=AE 24300 QlojA]
H} QJtH(Csapo et al.,

|
A|m
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Figure 2. Molecular structures of a—lactose and p—lactose (Yamauchi

etal., 2013)
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[ = =1 O = =]
AT 1%9] F-& ok Zate] A3 golstA ot
A o] = —
of QAZHAS AN Hek. S GuLe AF &

A e el AEER en, 55 Aol casein)ol
S 7] T TR o] g E A Qlok
fr T oA Alo]Als

A Qe Y] HE O g-lactalbumin, B-lactoglobulin,
serum albumin, %2 2& ¢ (immnoglobulins), =]
(lactoferrin), E 2w (transferrin), 1] 11 T}ofst 25
of mjg chil AT g o] Qloh

S S o] E48 Hsh= ofw|=Ake] F57, poly-
peptide®] B B4 ] 5ol oJslf AR =, o] & 7hEast
o] 1 7)5/ds FAIE o Atk

S TS opu| Akt Z5(Ca), Q1(P)2] FHo]
o, thRE A2 7H 7153 sEte] =(peptide) 7t U
A=} ek - DA RRE fefet 754 peptideo]
+ A% 5 uH28-& 2= opioid peptide, ARG 2
oJ3]4= immunopeptide, angiotensin A&+& 4xof A of|2-8-
UEHl= peptide, Ca 55 Z7IAI# 5= phosphopeptide,
Bifidobacteria®] growth factor=4| 2] &gt} Qo EH|E o
A= Ao g Ada 7 caseinomarcropeptide (CMP), & 47+
A sfjat-8-2 LYEHl= peptide 50 QUL

G- ekl 2 (whey protein)2- 9

Table 4, Mean micro and macro elements (ppm) in Danish Holstein
and Danish Jersey milk (Buitenhuis et al., 2015)

Holstein Jersey

Mean SD CV (%) Mean SD CV (%)
Ca 12142 123 10.1 1465 148 10.1
K 1470 115 78 1319 105 79
Na 349 74 211 389 101 259
P 725 78 10.8 880 93 10,6
Mg 108 11 99 124 13 103
Cu 0.03 0.01 333 0.05 0.02 40,0
Fe 0.17 0.04 235 0.19 0.05 263
Mn 0.02 0.005 250 0.03 0.009 30.0
Se 0.007 | 0002 286 0.01 0.002 20,0
Zn 3.39 0.63 115 473 0.79 16.7

Trait

3. 78

S-FollA FH s ZE(glucose) o} ZHEA
(galactose) 2 A1 o] (disaccharide) 91 -3-H-(lactose)
oft}. of2|et > i Age £Eshk= A4 7w
& 7VA13 9lo] S UolN B 4.6%2 73 Qe
A== AJwoltHLinn, 1988).

S 94 Ul eiElel 2R, - @ poofev]
(anomen)®] |2 A5, F51tol W] 7hEsict
(Fig. 2). 739 5%t $al=E 2ashd - 20| A
BEAL, o] A4 Fefoll ek Ao EeA 5

& U AA ek &%= o5 9 oker ] HulEof

T

2
37%, B-go] 63%0] 1, 200 olsloAE S AR F
2 o~ 9% 240l FHRE. ofol 2ol -7 274
o S Gesha Anghe §AIstel A mejet 2o A
22 77 Bk ofo] Wik p- o] 2% e wukol
7ot} o=t 42840 ol AWE Azl v

3} &Jo)etal o 4= QJtHYamauchi et al., 2013).



Table 5. Effect of dairy cow breed on mean milk solids and gross
efficiency measures (Prendiville et al., 2009)

Breed'

Trait
Holstein| Jersey = F SEM |p—value

:
Milk yield (kg/d) 183 138 | 167¢ 032 (001

Yield of milk solids (kg/d) | 1.33% 128 | 1416 002 | (001
Milk solids/100 kg of BW (kg) 027  035°  032° = 006 0001

Milk solids/Total DMI (kg) | 0.079% | 0.088" 0.087° | 0.001 ¢ 0.001

a-¢Means within a row with different superscripts differ (P ¢ 0.05).
"Holstein—Friesian, Jersey, and F1 (Jersey xHolstein—Friesian),

4. FI1E

_?‘—(I?r'é 7&"‘/';_’ U]-:l]:ﬂﬁ_’ 014’ E]-_ﬂ_y Eﬂ—ﬁ‘y 0]—@ o ] '(?Il]—
FrEo] AL, o] FrlEE QU ‘—H oM & 75,
B, T AR FA, A pF ol T8t AT T
o S & 94 67%, U}JLﬂH—J 35%, 1'1]1 Qle

W e 7&%, 4, 0.3* el UrEE, o}y
SHrE o] kAl Bk o] gle
(Fox, 1985) AR Z ©.00] Ao A2 Tl 7h: dleo]
9 &3, 24, ¢ 3 ekdls fEel &
t} wo] &-95]o] ¢Jch(Buitenhuis 5, 2015) (Table 4). =
Aol A F Lt APO 2704 AAE SAERIFT A
AE 75 J% 2 ool EAERIFSHET
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Figure 3. The effect of breed type, milk yield, milkk composition, and
relative proportion of daily energy used for maintenance
versus lactation on energy use (and thus natural resource
use) per kilogram of Cheddar cheese (Capper and Cady,

2012).
250.0
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72 MJ/kg cheese
2 l—
200 2.6 kg cheese
65 MJ/kg cheese
2 1500
2
2 GLactation
E 100.0 ®Maintenance
=
50.0
0.0
Jersey Holstein
20.9 kg milk, 4.8% fat, 3.7% protein  29.1 kg milk, 3.8% fat, 3.1% protein
k==
5 13F

20161 AYAHE 99 2,0604 E = SAEO0 R oF 505
7 E(24.40%)0] AHEE Qo 20113(21.47%)3} B] 1
sto] oF 2.9%7} 7t tH 5 215-2]). o|<}F o] Y
Of av] FEj7F AR X =, HE, a0 22
AFo s aH7F F71gkol w5 W 1gE ool
Z QA =3 it} Prendiville 5(2009)0] &JalH EAE}

o1Zy} v|wdlo] A Fo] &S AT 11T Teko
7¥7} 4.5 kg/Q 3} 0.05 kg/d A= FA|NE 29
H|- 8- 2%0)4 F7)stchal dFtHTable 5). 18]l
F5Y AFolU AARAHFHER) thiv] g =9
At SlojM= SAERIFHY AA|FoA 22t
0.08 kgt 0.009 kg7} T =7 Lhebstc}.
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