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Abstract

In many countries, goat milk is an excellent nutrient source and is less allergenic for children and the
elderly. The casein composition of goat milk consists largely of B-casein and lower amounts of
os1-casein, which may interfere with digestion by forming solid curds in the human stomach. Goat milk
contains small fat globules and large amounts of medium chain fatty acids for, better digestibility, as
well as abundant minerals and vitamins with high absorption rates. Recently, the medical benefits of
goat milk in different human disorders have been recognized, leading to an increased interest in
developing functional foods with goat milk, particularly for individuals with malabsorption syndrome.
However, the physiological and biochemical properties of goat milk are largely unknown. We review the
importance of goat milk as a potential functional food by providing scientific evidence confirming its
health benefits.
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EHEY A2 Bt 38, S84 EAE 7HA AL /leH, oj#et £49 2].015 % (species), F44
891, 34 A 5ol L w=tKanwal er al, 2004). 3], A ZH= Foko] A A4 d
o] 71 o ARl AlE0 = Tttt A £450] ZRE 0] gk # ol fofth BYdY] MY
Hlolol= &L SHKSobti er al, 2002; Martinez-Ferez et al, 2006; Hilton, 2013). £ (cow milk)

= YA Ut FIAEY 5T TFYOE B FRE T ¢ Sl ForsolA AT = e et
AIZ 0= QIAEo] git}. 18] T E0] zto] AFols et Xf 589 ZE Sl R A=
9 240 FARE S BR3 AR FES W Q‘ﬂ om, 7154 AFE Aol dstA AdgetHAl
ARl JUHARl o] T} AUT A EAJ0E Qs 11 €840l F7HElo] TRt UtollA 21733k ofm]A|
9] AE AAE A Fa JtHHaenlein, 2004; Raynal—Ljutovac et al, 2005; Siro et al, 2008;
Albenzio and Santillo, 2011; Yangilar, 2013).
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AER= Alol4l(casein)2] T FFS aq-Al0A19] Fgo] Ho] RE
2 ASE FAst, Tl 9 AAE /o] BReE fAKeH
ool A3t &) Holuh, ARt 11 7Hs AlEE 53] IR
of & LRloflA| A% |AE ATt A3 AEL & oz}, g2
719 Bt SREAE 7154 AReE {85k E84E 4 Sl
(Jandal, 1996; Park, 2000; Bramanti er al, 2003).

olefgt AlFR0] EAOR QI8) A AAH R AkRO] AR S-S
THE EGFE vliste] 27 Z718ka 9o, 201040 Akas

=

T FAES AHloke e o 19 9dTgol T2 o
4 JtHaenlein, 2004; Talpur er al, 2009; Faostat, 2012). A}
FRoll ek 28+ ofAlol, 55, "ozt 44, EopEst, 2
Alotol A 59 L= gt © Aol AR Soiet &
Al F7FstaL Slol AAIA F8/4d0] F2= 1l QitkAlbenzio er al,
2006). 53], 7HEEA=olA= TAHQ BA FAIR Halk= A
Y] AP TR B s 7] ok 7ol A 9] ARk 4| R H
AA ol& W= B "W Aol 9" Yangilar, 2013).
U] AL, ARFRE o83t ERAIEC] SAIE 20034 °lF
ARFR Aol EAH0R AREQlo E3], 20119 A AlE|
O] & et T 7hES ARSSHof Stk FRAJo] FtEwA A
go]| Zstal 2] Hste] A|F thH] AkpEko] 267} =2 FARES
AR = Qe S 200k Stk o] AVIEE Skt
(Ahn and Park, 2008).

olof] & FAHZ AR A 870 B AR AR Alok
9] olF}shd, Joketd B4 U Aegdol BeF A Aol sy
e 9 Ao s gho g ARERO] deF At SEHRh
Lol izt 3=k

A

2} T4 ZJo|E EQIct A¥e]
39, SREG tha =2 gk HolA|ul ARRRo] AW 7]
o Zo} AF AR Alof] e A Agsh, SU4HEY o
o] 2 Ao| EFo|tiKeskin er a/, 2004; Kiiciikcetin et al,
2011; Toral er al, 2015). §29] TF2 B/t Rl Hlsl A
B2 32 vy 329 A= =2 ATFS Helth

Attaie®} Richter(2000)9] 7] = Atk Ayl X ot
SAATo] Ar, ke g Qlel SarH ATV BEHI doksto] ¢l
A WollA 72a E 48F F571 -Bolsiet AR Alol4l molAl
9] A74& oF 80 nm=E FHF 100~250 nm?l $-8-9] wjo|dl AAxc}
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Table 1. Average composition of basic nutrients in goat, human and
cow milk

Composition Goat Human  Cow Reference
(%) milk milk milk

Fat 38 4.0 36
Lactose 41 6.9 4.7
Protein 34 1.2 3.2 Yangilar,
Casein 24 04 26 2013
Albumin, globulin 0.6 0.7 0.6
Ash 0.8 0.3 0.7
Fat 3.97 4.00
Lactose 4.39 451  Mahmood and
Protein 3.15 3.37  Usman, 2010
Ash 0.75 0.60
Fat 473 4.56
Lactose 4.66 403 Kanwal et al,
Protein 2.38 523 2004
Ash 0.28 0.36
Oligosaccharides (g/L) 0.25~0.30 58  0.03~0.06 Kim et al,
Lactose (g/L) 45 68 46 2014

]_

T gist JolE ERItKKim er al, 2014).

AFRole Hget AR 7154E 7 B =2 et &
AR 9 HY7|5o] Bojol= e, 121 FARE, HISA
a3 9 AL B4 715 7P CLA(conjugated linoleic acid)
So] 23tEo] 9t Manzi and Pizzoferrato, 2013; Toral et al,
2015). E3E, AlFf= AU nBEW Ao AR S A9A
07 FHNA &5 %= A7 e gl Hakrt
= A FREe] AR, fol HIs] oF 4~108) A= FHH
(Table 1).

2. MIR0| HE £Y

1) B

AFRY] 50 T 24 ¢ A0, fALIL AL, o2

Edng), p-eiE2 o $9ot M, 24 Al B
tio] <)

2 2 Holg B Table 2). aq-A0141E 2HgolA gl

o) gaslol the ke ASS Ysb/] uhzol L0k ol W)
2910] B 7Rso] glizdl, 412G Aol p-A1Ae] Fgel %11
aa OIS S vio} RERE ACE FAslo] 23t T &

ola}tHRemeuf and Lenoir, 1986; Renner er a/, 1989; Park
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Table 2. Casein composition (%) in goat, human and cow milk

Casein fraction Goat milk Human milk Cow milk
as1-casein 5.6 - 38.0
asp-casein 19.2 - 12.0
[-casein 54.8 90.5 36.0
K-casein 204 95 14.0

Data from Park and Haenlein (2006)

and Haenlein, 2006; Tomotake et al, 2006). o]&|sF £ 4t
G g A% 5 5YIE o] SIS Aozt mdE
(Richardson and Creamer, 1975). 22| 3%, a~AlC|Al&
A gom, 38 FEZ p-AolAeR IR Stk 9], Ak
Alol4le £AF 2= B/} FAlSto] 48} F4Eo] £7] of
EEolU AAt 59 S4o] UEhg 7ol Rt kS 4
A AFR7E EEiA] Bk8-E op7lske EEo] Wol, Ffohdt =9l
gk ojue}, Adlof ofHRE Fe LR AFRECIA 5t Y IF
o] F & KJenness, 1980; Restani er al, 1999).

FHHE S p-AeIAY F4A HoAES Al A2, A3, B, C, D,
E, F, HI, H2, I, G 2= tfshA, Al 9 A2 HolAl7} 71 &
w221 FefolH, AFR9] f-AlolAl T2 A2 HolARTE -H=|o]
AHCieslinska et al,, 2012). f-Ao1A & 2097]9] opr|iAt A
=2 AH o] =, Al HolAol= ofv]ieit AE 67¥A ] 514
Ejdo] xgtElo] Qlu, A2 WHolAlole ZEdo] E3IlEo] itk
(Farrell er al, 2004). Al $o]H|Y] S|AEH-2 AHollA] 71a=Eo]=]
o] p-7}1AR 29 7(Tyr-Pro-Phe-Pro-Gly-Pro-lle)S AAlsHA|4L,
A2 BloJAl= o|#fgh THo] A=A gk Zlo] EXolth p-7HAR
29 72 F5:4174 L 8T 9] p-Q3 eolt ~gA et AglshH,
A1 Bl 8%lo] H 7hs/do] thal LA UARE, A2 Hio]
Al ojwgh Ax e Tt Ao Huto] % &AQ] A+
7} P83 AAolcHTeschemacher, 2003; Kostyra et al, 2004;
Cieslinska er al, 2012).

tla 5ROl A] AARE AR}t 72 B4 € 8|S ofH|Ake]
Bt S7F2 Table 33 BtHDavis et al, 1994; Park and Haenlein,
2006). T3 9k Hlud o ARkRolE EFedat U 52
o] icAto] A SR o] Qlou, o] ofn|iAl 2/ Afolof w}
£ gAF &30l B3 d-ETE F535 Aot Haenlein, 2004).
T2 SHE o] 83 48} F5 AolA] 4RSS B9 Do)
Ak ol ofslf tejo] A 48} S4ego] FXIHE T B g v 9l
tHBarrionuevo et al, 2002; Yangilar, 2013).
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Table 3. Average amino acid content (mg amino acid/g total amino
acid) in goat, human and cow milk

Amino acids Goat milk Human milk Cow milk
Isoleucine 48.1 53.3 471
Leucine 96.3 104.1 99.1
Lysine 80.1 71.6 86.2
‘ Methionine 252 16.1 26.1
ari?;g”gi: 4 Phenylalanine 471 37.1 50.1
Threonine 491 441 421
Valine 61.1 51.2 52.2
Cysteine 9.1 20.3 9.1
Tyrosine 38.1 46.2 471
Proline 106.8 95.5 100.4
Histidine 26.1 23.2 241
Arginine 291 36.6 34.1
Nonessential Glycine 18.2 22.2 19.1
amino acid  Alanine 34.5 40.2 32.1
Aspartic acid 751 86.9 70.5
Glutamic acid 209.1 190.8 208.2
Serine 49.5 61.4 56.1

Data from Park and Haenlein (2006)

THTable 4). 53], AFR2] A4 F 72N Coo), 7FEHAF
(Cgo), 7FEHAHCi0), BFF-EAHCiz0), PIFAEAHCi40)2] T
B R =0 AR A9 583 §42 247 2lst
b gejRl FTAREA AR ghego] =rhe 20 R gty 7}
At 59 FAREAARE A 220 SAEZ] gk, 2 o
_1

[e)
2 [AgEE

AutE o g A9 A5HE-2 AN == FHAAR] T
2 23, AR 2 59 A A5H8-2 77} 0.62 mEq/Le}
0.12 mEq/L2 $-FEt £3eH, SutoiAlg #2_t AdellMm: 4
kg9l #|Ao] & Ha|= ik Strzalkowska er al, 2009; Kim et
al., 2014). o|#gt EAEL otF AR AR Hol vHA" A
Fo g AZEHT A= FAN, AYF= TS JYTIFLE
Alof st o R E wie F JAGS 7L k= A2 E
(Babayan, 1981; Haenlein, 2004).

ARFS W) AP 2L NP ART 1] BB 2HE 24

¢

e

30,
L oft

1o
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Table 4. Average fatty acid content (mol %) in goat, human and cow
milk

Fatty acids Goat milk Human milk Cow milk
Butyric acid (Cyyq) 26 - 3.3
Caproic acid (Ce) 2.9 - 1.6
Caprylic acid (Cgy) 2.7 - 1.3
Capric acid (Ciq0) 8.4 1.3 3.0
Lauric acid (C129) 33 3.1 31
Myristic acid (Ci4:) 10.3 5.1 9.5
Palmitic acid (Cig0) 246 20.2 26.5
Palmitoleic acid (C1e.1) 22 5.7 23
Stearic acid (Cig) 12.5 6.0 14.6
Oleic acid (C1g1) 28.5 46.4 29.8
Linoleic acid (Cig2) 22 13.0 25
Linolenic acid (C1s3) - 14 1.8

Data from Park and Haenlein (2006)

jud)

&0 whet gk &= it} B2 ARE B2 HIEE FFHe AkS
FEE4L 7}5’“’ AHlot2Al ZHAL 2lE3Al ol 4
i 7tmeil, 2Re24Y, W[ AEAT, ”EJF |EAL =94ty
i ‘11 HEH] A, EFHE, 1)y ‘:}Eok k5tal 9l

ot QYRR St AFRE w2 H]EE A A, A
W felolA] gk EfiA ZFike] o] wie- ]":KAlOHSO et al,
1999; LeDoux et al, 2002). E3F Alg A4S ZEs1A 283}
ot et ERSRAF ARFE =Y 4= 1T, ARRR9] Just
Z 7 E ASAZ 4 ATl B EQItHSanz Sampelayo et al,
2002; Haenlein, 2004).

rr

UOII
lo rlo
% mh‘ lru

I

ol

e o

3) HIEfRI} 271H

ALkl 939 vehl 9 27| $=E2 Table 5, 63 2t} H[EH
o] A, AFfe 2Rt Sl HIsh Elotdl, Holopil, mjEj=4l &
o] 3ol Eton, /1A A, A%, Ql, FE, ¥4, s,
B7t 59 ol =A| R Qe ey Bl 2718 A4
5, A Aol k= 7 GdAY] o840l B F8351H, Rutherfurd
5(2000)9] Aol WEW ARFRY] 2, 9, YRS AU g5 2
o-§-Eo] Hojuttal Hirskeirt. ol2fgt E4J0& QIsf thefdt FH)
9] AgAjoluy 247340 ZjdEo] 11 o]-8/do] V=L Q= FAle]
THAttaie and Richter, 2000; Mowlem, 2005). ¥, = th& 11
o T2 Atkg W i‘?—-lﬂ'” I} FAake] T2 ol FRote] At
ofd W1 4t AR W] Hs] wiEof T AEAHEH E
L 7S ESfo] HesH .\JJ_(L)L/\éo] Qlthy 7+Z3t vl Q E]’(Park et
al, 2007; Bernacka, 2011).

Of
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Table 5. Vitamin content (per 100 g) in goat, human and cow milk

Vitamins Goat milk Human milk Cow milk
o Retinol (mg) 0.04 0.06 0.04
Vitamin A
Beta carotene (mg) 0.00 0.02 0.02
Vitamin D (pq) 0.06 0.06 0.08
Tocopherol (mg) 0.04 0.23 0.1
Thiamine (mg) 0.05 0.02 0.04
Riboflavin (mg) 0.14 0.03 0.17
Niacin (mg) 0.20 0.16 0.09
Pantothenic acid (mg) 0.31 0.18 0.34
Pyridoxin (mg) 0.05 0.01 0.04
Folic acid (g) 1.00 5.20 5.30
Biotin (xQ) 2.00 0.70 2.00
Cobalamin (1) 0.06 0.04 0.35
Ascorbic acid (mg) 1.30 4.00 1.00

Data from Raynal-Ljutovac et al. (2008)

Table 6. Mineral content (per 100g) in goat, human and cow milk

Minerals Goat milk Human milk Cow milk
Calcium (mg) 126 32 120
Phosphorus (mg) 97 15 92
Potassium (mg) 190 55 150
Sodium (mg) 38 20 45
Chlorine (mg) 160 45 110
Magnesium (mg) 13 4 1
CalP (mg) 1.3 21 1.3
Zinc (uQ) 340 300 380
Iron (g) 55 60 46
Copper (¢9) 30 36 22
Manganese (ug) 8 3 6
lodine (1) 8 8 7
Selenium (xg) 2 2 3

Data from Raynal-Ljutovac et al. (2008)
3*@%&7#@
£ 2] 20l oIt JS IR AL B AYATE 5

0}°5| & 4= JthParkash and Jenness, 1968; Ahn and Park, 2008).
AFGE AFHE F9] BHE AFote] BATE At kit 8 A
of AxE & & U= IIFAE FFo] OE FE AFS AR
AT, T ARFR-E AFEE AFEEClA A
3} g30] 0|22 IS t|xE= Ao F LERITHSilva and Malcata,
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2005; Korhonen and Pihlanto, 2006; Madureira er al, 2007,
Phelan et al, 2009; Diaz-Castro et al., 2012). AokS- 5] A<
24 geo|oe ] A W W2 8] TEe] FEA
2R8-S Bt HETA A 9] 23t HaEQlow, Adek 24o]
L @] Qo] 593 HES k= IR QEIA A3t §4v(Angiotensin
Converting Enzyme) Adj| Z-8o] sttt Aol EaE it
(Quirts et al, 2005: Eriksen et al, 2008: Atanasova and Ivanova,
2010).

Oh 5(2016)9] AollA AR WaEE WIS L47e B0
olom, g ARFRE AT Folgh nheAs TAHIZES} BAE 59 ¥
T7F ZA8E]o] ConA ¥ LPSS} 22 W&
ol = AE L & U &, 4agh AgRE AFTeR
QIRERE Ut HHHolU FUE Ao the] HIA29] §Rg/30]
F7Ioto] A o] == A2 71T o= ok & o A
A= ARFR Lactobacillus rhamnosus w55 &5
UE U8 RE Folfo sy JEAR AH7t I5EL, A3t 557
Aol ths Aelo] woplckal BuE|QltkSalva et al, 2011). 11
2t Ak Ha 9] Aol tigh dhs ofg] BEste] % T
w2 A7t 9ash AHgolck

AFRE O E fAREY B2 HEY STuES ok ot
(Kim et al, 2014). Atekgol| Eohe 13- G-sialyl-lactose,
3-sialyl-lactose, N-glycolylneuraminyl-lactose, 3-galactosyl-
lactose, N-acetylglucosaminyl-lactose @ &2 Bxkg 714 &
gugoz nael fARE 24 7HckMartinez-Ferez et al,
2006; Silanikove er al, 2010). AFFF9] SIS Zajulo] QE

I(mitogen)ol| tigt gt

i

N

oo 30
e

)

i

rr
o

2(prebiotics)¥] 44 2k Qlo], A9 0|2 FFE A=
Bifidobacteriumy}; BAYH Lactobacillus ) -2 TZ2Ho]|QE

2(probiotics) @FE°] 0]88 ¢ loH, [7|A} TRl
(short chain fatty acid)= A33A1A, FH] pHE ZETCZ 4l
izbetal A5=9] UlHo 2 AHA Clostridium perfringens <+
F 53 22 Gt AAMZItHKleessen et al, 1997, Fooks et
al, 1999; Kwon and Lee, 2002).

Choi 5{2015)9] A= AR AFE Bl S8 A&l 4
Q19] B9 f v = HEZole] F4] B3t 4 F R 5HZ AR
Fom, ARFRE HFRE Aol
w7h S7RITAL BATsiSin)

=

o, A
N
¢
2
=)
:CIJI:,
=)
i=h
H1
1=
Rl
)
o
i)

Aot BRE FAIE Avle] mE A ol 71k A
o, of2] u2te] AFFRAIE AbRloll Bt A= Table 701 AAIS
At 7 =7F F 5] ZFL0IA Al Aljle] dsiA| 5/dE
I et 59] Ak A, S5, o "l 22w
2 ==l ofn] tefRt 7hse E5te] AvlEAL Qe R,

Djr

Table 7. World dairy goat industries overview

Dairy Milk' Production/ Cheege
Country production goat production
goats (M liters) (liters) (tonnes)
France 900,000 430 480 33,000
USA 1,000,000 500 500 40,000
New Zwaland 12,000 6 500 100
Australia 5,000 25 500 200

Data from Stoney and Francis (2001)

opz] fEuElolds 11 Aol AA] Yt
SEuztell 19039 Saanendol] A5 EYJEUARE AFHOE 1960
dj 258 dHA7] Akl e, 20089zl A=) <F 5,800
o 9] Aol FE G5 2 AUE S FHOE AMEE S
H, B 19 9 589 ARR7F BAEITHADn and Park, 2008).
AFE BEEEE FolAE 27)7F 2oL vigste] L2yt A
A ARgSE] A Bt ofue}, Ao skl dakt Al o
H] AhFgo] 24U =2 A4S AW ARRIA ol 871X7t & 71Selt
(Parkash and Jenness, 1968; Ahn and Park, 2008).
AR 7P Rl &8 k2 7[EH R o HIAZW
YH Y 27] 5Oo& FEI JYHF} olHAA Y= ofdolu
IEANA A AEdolch
AFRE RSB Hdl 7P aEslof sk Fa2 S5 ALt
5L FUE AR glo] Wottd 4= QIeE 7Rgshe Aotk &
S| ARFRY] AHgES AR M, 3 ARY A Fo JE
O A, FAA 0= QITE AHRL] 7470l A& AW B3Rl 8
A2 285 = 9= 9 99102 &#A QItiRibeiro and Ribeiro,
2010). F=ollAs B ARl Aol= Etstar, o84l 914
O QIgt 4H| AAE TSR} QEAIE, 7154 AE, A, ofo]
T TR O R AnRo|A AT 9o, T Ax
~20%t 2E9] ARFR7F AHIE T Qlok AR FAIE 5 60%
AZ, 20%E AR, 10%= LERE, UHAE HE, 23, olo]
23807 A ItiMowlem, 2005).
AFRE AESE 5] 8l Esfor & E HE B SRt tE
AloJ4l mpoldlle] F71¢} o, ThiliE Haf 8480 Zkgo] XjolE
Hol AFS}t 340 FF vtz Ao|tkPierre er al, 1995
Bramanti et al, 2003). T3+ AlE2] Al=/7} 11451 H7pgRo]
=] ofof ok, Ao B2 S e {78 Td Mg
Faslohs WS Ztotoiok dHBramanti er al, 2003).
B2 AFE Bolo] AR A 240 A= TRt ol22 He
FZAA 71678 AF A 3796k, % dut APgel= X2, &
a5, 2L HE 59 fAE ARE 5ol ARk 84S =0
Wi 1 8+ 71 Zlo= ddEnh

fr i
o
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ARSI, S SR VI 27109 W] B
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