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ekuo d ikk.k ,0 LokLF; 1j cdjh d n/k dh 1kVhuk dh vkuof’kd cg: irk
dk egRo

vej flg ek jktho dekjl] , -, - fedk]
v .k dekj'] Bey”k dekjt] /o ekykdjq , I- M?
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Lk

bl v/;;u dk mnn”; cdjh d n/k dh dthu ikViuk dh viuof’kd cgzirk d egRo dn Behflk djuk gA cdjh
dk n/k ekuo d fy, cgr gh LikP; ,0 vkk/kh; x.k;Dr gkrk gA cdjh d n/k rFk bB 1 cuu oky eY; lof/kr
M; jh mRiknk dh fo”o d vudk n”ik e ekx gA m)fodkl d dkj.k dthu 1kvhuk di thuk e cgr Bkjh vikuof’kd
fofo/krk dk fodkl gvk gA ble cnyko d dijd €l fcln mRifjoru] €tMko@foykiu ,0 W; dkjdk d dkj.k
dtiu thu dh 1kviu e cgr fofo/krk mRilu gkrh gA bld dkj.k cdjh d n/k d Hkfrd] jklk;fud rFik €tfod
X.k iHkfor gkr g rFk cdjh d n/k e dthiu dh ek=k T 1unj cuku d x.k rik mBd ikk.k x.k Hh 1Hkkfor gkr
g rRkcdjh dn/kd cgr by , 1 yixk d fy, ikk.k dk fodYr g] &k xk; d n/k dk 1pk ugh 1kr gA bl 1dkj
cdjh d n/k d 1kViu e cgr Bkj to f@;k’ky NV 1IVkbM fuf'@; -1 e ik; thr gA ftudk ekuo d LokLF;
,0 1Kk.k e cgr egRoi.k LRku g rFik Hfo'; e bu f@;k’ky to&ilVkbM I foflu 1dkj d vick/k; x.kk;Dr
f@;kky M;jh mRiknk d fuek.k dh BHkouk gA

"in dthi ck;kDVo 1IVkbM] dflbu 1kVhu] cdjh dk n/k] cg:z irk rduhdh x.kA
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ABSTRACT

The objective of the study is impotance of casein protein genetic polymorphism of goat milk. Goat
milk is highly digestible and has medicinal properties in human being. Goat milk and its value added
dairy products have higher demand in many contries of world. Due to evolution process, much genetic
variability has been developed in casein protein genes. This is originatd due to point mutation; addition/
deletion and many other factors lead to huge genetic variation in goat casein genes. Because of this
goat milk, chemical and biological properties have been affected. Goat milk casein contents decide
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the cheese making properties as well as nutritional and medicinal values. Goat milk is good alternative
source of nutrition in human when people have cow milk problems. Goat milk has humerous inactive
bioactive peptides in their casein protein. These have important place for human health and nutrition.
In the future, this is great possibility for development of medicinal value functional dairy products from

functional bioactive peptides.

Key words: Bioactive peptide, Casein protein, Goat milk, Polymorphism, Technological properties.

Hkjr d 1kl djic 27.80 ifr’kr 1”kku dh wikcknh
doy cdjh dh g 200h 17k/ku tux.kuk] 2019¢A fElle
61.26 1fr’kr cdjh dh vkcknh fefdr 1dkj rFk doy
26.97 ifr”kr vkeknh “) uLly d =1 e gA cdjh dk nk
mnn”;k d fy, ikyk thrk gA fel b ekd rRk n/k 1kir
fd;k tk 1dA ekl d fy, cdjh d ikyu dk T;knk
mi;kx gvk gA tecfd n/k dh inkokj rFk x.kork d
fy, vHkh Hh kg e vkuokfkd 1/ ugh gvk gA tcfd
Ykl ,oLliuenkd fy, Hha cdjh tkyu u 0;0lk; dk
1y J[kgAD;kid bld n/k dk ekuo d fy, B1kP;]
VEkA; Xk rFkk ekuo ikk.k d fy, Bokre ekuk X;k
gA bld n/k e cgr idkj di ikViu 1kb tkrh gA feul
ekuo d ikk.k d fy, cgr 1 eY; Bofkr mRikn cuk;
th Idr gA fell cdjh ikyu 1 vfrfjDr vienub
ikir gk 1dxnA viu oky le; e cdjh d n/k dk eY

To/ku mRikn fuek.k rik n/k d fy, vikdre viuof kdh
p;u I cdjh tkyd dh vkenuh c<ku e Igk;d fl)
gkxtA bld fy, dtiu 1vhu d foftklu wvkuof’kd
1dkj dk M; gh mRiknk d BkFk Bh/kk DUk LRkFIr djuk
gkxkA 1D mBd mRiknk dk okftc nke feyA cdjh d
n/k e cgr By 1kvhu mifLFkr gkr g] yfdu 95 ifrr
ikViu cdjh d thuke e mifLFkr 6 thuk I gh cur gA
budk nk oxk e fokfEr fd;k x;k gA ble vkyu’ly
1Viu dthu dgykrh g rAk nljh0g 1kViu € %yu”ly
ikViu gA felle pkj du thu icyrk 1 ,d nlj |
t™Mh jgrh gA ;g pkj dthu thu cdjh d x.ki= D[;k
6 1j 250 fdykcl d LRy 1j miflFkr gkri gA fEle
miflFr d @e vulkj ,YQk , 1&1] chvk] ,YQk , 1&2
,0 dilik dthu d uke 1 thuh Ekrh gA € De”k pkj
idkj dh dthu ikViu ,YQk , 1&1 dthu] chvk dthu]
YO ,1&2 dtu ,0 dilik dthu 1kviu d -1 e nk
e miflFkr gkrh gA bl thu d 250 fdykcl LFky dk
dtiu ykdl ;k Dij ykdl d -1 e tkuk tkrk gA nk
0g 1kVhu ,YQk yDVK| YC;feu ,0 chVk& yDVkXykfilyu
gkrh gA iMh ekjyVk ,V viky] 20074A dthu 1kVhuk d

thu Ijpuk] vkuofkd fodYika, yhyk rFk 1kvhu db
vehuk VEyk dh B[ ;k dh foLrr 0;k[ sk cdjh rFk xk;
e dh tk pdh gA dtiu thu dhi ikViu dk v/;;u
blfy, €zjh g fd ;g nk d ek=rRed rFk x.KRed
x.k dk iHkfor djrh gA dthu thu dh foffklu TkVhuk
e ,dy U;Dy;kvkbM cg: irk (snp) €O ;k foykiu
rrk vU; vkuof’kd ifjoru d dkj.k ifr 17k fofo/krk
ik &krh gA rFk bl 1 dthu 1kViu di ikFifed
Ijpuk d vetuk&viyk d @e e cnyko I n/k d
Hkfrd x.k e cnyko gkrk g] &k fd cdjh d n/k |
cuu oky fofdlu M;jh mRiknk dh eY;&DBo/ku dk
ihkfor djrk gA blfy, Hkjr e kb thu okyh BH
cdjh dh uLyk d dthu 1kVhu rFik 0g 1kViu dh ijh
0;K[;k djuk €= jh g fELT Hfo’; e fofdklu 1dkj d
M;Jh mRiknk dk fodflr fd;k €k Id idjkyh ,V
vky] 2009%A

cdjh d n/k dh 1kVhuk d fodYi

viuof’kd fofo/krk dk mRilu gkuk ,d yxkrkj pyu
okyh m)fodkl if@;k g] €k fd ,dy U;Dy;kVkoM
cg:-irk rik Mi,u, d {j @e e foykiu ;k €tMko |
vk jorh gA Py 1dkj d dtiu ikVhu 17%ku d n/k
e feyr g th fd 80 ifr”kr d djhc 1kVhu Hkx gkrk
gA bl idkj dthu d fofflu 1kvhu dh n/k e ek=k mll
thu dh vkuof’kd fofo/krk 1j fulkj djrk gA Mh,u, d
,Dtku rFkk bUVku Hkx U; Dy ;kvkbM d cnyko T Hib
dtiu thu dh ek=k rFk ikviu d x.k dk iHkfor gkrt
gA bVku Hkx e viuof’kd cnytko fd I fof’k'V dthu
ikviu dh n/k e mifLFkfr dk de ;k T;knk djrk gA
tefd ,Dthu Hkx e cnyko 1 fdlh fof’k'V dthu
1kViu dh ek=k rik mid tifrd] jklkfu;fud ,o0 tfod
x.k e ifjoru gkrk g fEl 1 , 1 n/k 1 cuu oky M;jh
mRiknk dh x.kolkk iHkfor gkrh gA ok bl y[k e
dthu d ikviu dk iHkfor dju oky wvkuof’kd
fodYtke, yhyk dk o.ku fd;k €k jgk gA
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cdjh d n/ke ,YQk ,1&1 dthu ikvhu dh ek=k e
Icl T;knk virj fofflu uLyk d InL;k e feyrk gA
VHh rd fo”o e 23 vkuof’kd fodYi [K€ tk pd gA
mijkDr viuof’kd fodYik dh fdlh ik e miflFr 1

YOk , 1&1 1kvhu dh ek=k fu/kfjr gkrh gA bu
fofHkUu ,yiyk di cdjh d n/k e miflRfr d vidkj 1j
pkj oxk e ckVk x;k g 13 ,yhy dk icy ,yhy d -1
e tuk tkrk g] D;kd budh cdjh e miflFfr 1 g
,YQ , 1&1 dthu 1kVhu dh ek=k vi/kd jgrh g djhc
3&5 xke@yiVj@,yhytA riu ,yhyk di e/;e ek=k
11&1&1&8 xke@yhVj@,yhyt] riu ,yhyk dh future
ek=k 10&45808&6 xke@yiVj@,yhyh ,0 pkFk ox e pkj
, 1 ,yhy i [t € pd g ftudh cdjh d thuke e
mifLRfr 1 ,YQk , 1&1 dthu dh n/k e ek=k dk vHko
sk vulflFfr jgrh g] budk uy ,yty dgr gA bl
idkj ,YQk , 1&1 dthu 1kvhu dh mPp ;k de ek=k dif
n/k e miyChkrk 1 iuhj cuku rRk eluo d 1kk.k d
mi;kx d cgr Bkj eY; Bofkr mRikn cuku d fy,
mi;kx e fy;k & bdrk g iMh ekjyVk ,V vky] 2007
,0 dckyh ,V vky] 2016%A

nljh dthu 1kvhu civk dthu cdjh d n/k e gkrt
g feldh ek=k w; dthu ikviu I vikd gkri g
feld vih rd 9 ,yhy cdjh d thuke e irk fd; &k
pd gA feldk n/k e miyChrk sk viiko d vi/kkj 1 nk
Hkkxk e ckVk x;k gA ,d ox BkelU; civk dlhu dh ek=k
nfk e cuk; jlkrk g rFk nlj ox d InL; e chVk
dthu dh n/k e min/krk ugh jorh gA feudk uy
Inul allelet ,yhy dgr g M ekjyVk ,V vky.] 2007
,0 dkBUtk ,V viky.] 2012¢A

rilj 1kViu ,YQk , 1&2 dthu gkrk g] fEld v
rd 8 ,yhy igpku € pd g rFik nk miox Hh 1gpku
th pd gA bl dtw ikvhu dh nk e miyGkrk d vidkg
1j riu Hkxk e ckvk & Idrk gA 1kp ,yty ,dy
U; Dy ;kVkbM cnyko d dkj.k mRilu g, g fudh 2&5
xkeafyVje,yhy d djhc nk e miyCkrk jgrh gA
rrk nk ,yty dh ek=k n/k e cgr gh de jgrh g rkk
uy ,yty d dkj.k bl 1kvhu dh ek=k dk n/k e vhkko
gkrk g] €k fd ,dy fcn mRifjoru d dkj.k 1kVhu
17yk.k dk vUr tynh gk tkrk gA bl 1kViu d nk
miox Ha 1k; thr g] €k fd Icf/kr ,yty d 4 vilre
veluk vEy dk foykiu Ih&fdukj dh vkj gk thrk g
IMh ekjyVk ,V vky] 2007 ,0 BYokxt ,V vky] 2014%A
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mijior riuk dthu ikviu dfyl ;e Tonu™hy 1kViu
dgykr g t m)fodkl d nkjku ,d&nlj 1 Kcfikr
rrk 1jf{kr g rAk pkFk dthu 1kvhu dilik dthu db
Hkfrd rFk BjpulRed x.k e dfYl ;e Bonu™fhyrk I
fHUu gkrk gA dkitk dthu 1kViu d vHb rd 23 1kVhu
Yy irk gk pd g feudk viblk&byDvd kbl d
Vikj 1 nk Beg e follkfer fd;k x;k gA ch&leg
,yhy e dilik dtiu dh ek=k ,&leg dh vi{ik nk e
vilkd gkr g iMh ekjyVk ,V vky.] 2007 ,0 xyUMk ,V
vky.] 2015%A

mijior pkjk 1kvhu dh ek=k dk n/k e vi/kd dju
d fy, pkjk 1kviu d foftkiu €hu 1k - 1 ifodYi @, yhY 1%
di I;ktu ,d Bk djuk vko”;d gA D;kfid pkjk
dtiu 1kVhu d foftklu ,yhyk dk ,d &nllj dthu db
ek=k 1j 1tko 1Mrk gA blfy, Mh,u, wi/kfjr vif.od
fplgd lekdjt 1 pkjk dthu 1kvhu d ,yhy dk puko
djuk vko”;d gA Hkjrh; dfk vull/lku ifj’kn] ub
fnYyh d djuky] eFkjk ,0 viodkuxj d oKkfudk dh
Vhe u cdjh d n/k dh dlhu 1kVhu d Hkjrh; cdjh dh
uLyk e ik; tku oky vkuof’kd cgzark dk 1rk yxk;k
gA Hkjrh; cdjh dh uLyk e 8 dklik dthu thu db
1kViu e vkuof’kd fodYi ;k ,yhYl BoiFke 1rk yxk;k
X;k g Ik e cgr 1 duik dtu thu d Byl
ofj,lV ,0 nyH ,yiYl dk Hb ark Hkjrh; cdjh db
ulLyk e [kt x;k gA 16 dkiik dthu kvl ofj, v
fhjkgh] teukijh] cjcjf] €[kjkuk] Cyd cxky] xite]
Jk;x< ,0 fefdr cdjh d uLyk d thuojk e ,Dtku&4
1j 1k; X; g ixkre ,V vky] 2019%A b1 ;g fl)
gkrk g fd Hkjrh; cdjh dh uLyk e n/k di kiUl e
cgr vkuof’kd fofo/krk kb tkrh gA mI wvkuof’kd
fofo/krk dk cdjh d n/k 1 cuu oky M;jh mRiknk d
iRk Bck LRkfir djuk €2 jh gA fEl T mi ;< viuofkd
ofj,Wv d fy, cdjh d tkuojk dk p;u fd;k €k 1dA
blh 1dkj etuk ,V vky] 2020 u Ha JkELFku JkT; e
ikb thu okyh fhjkgh cdjh] tkjkuk cdjh ,0 ekjokM
cdjh e Hh ,YQk ,1&1 dthu] ,YQk ,1&2 dthu ,0
dklik dthu thuk e cgr Bkj vkuof’kd off, UV dk rk
yxk;k x;k gA ble cdjh n/k d In”tokgd ,e&
vikj,u, dh vu@e dh Hh 0;k[ ;k dh xb g ivuifly IM
di;PA vt Hkprn; cdjh d n/k e miflRr fofdlu
tkviul ofy, WV dk 1rk yxkuk ,0 mudk M; jh mRiknk e
mi;kxh iHko d Be/k dk thuuk €= jh gA fEL D cdjb
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d n/k I ekuo d 1kk.k ,0 LokLF; mi;kxh x.kk dk 1rk
fd;k € 1dA

cdjh dh dthu thu cg:1rk dk iHko ,0 egRo

cdjh d n/k e ikb tu okyh pkj dthu 1kVviuk d
foftklu vkuof”kd mRifjoru I fodflr ,yhyk dk ekuo
d ikkk T In/kk Bc/k gA feld fofflu x.k d ckj e
foLrkj 1 o.ku bl y[k e fd;k x;k gi&

Id% rduhd x.k

cdjh d pkjk dthu thuk di 1kvhu dh n/k e mayG/krk
mud foflu vkuof”kd fodY1 I 1Hkfor gkrh gA mijiOr
pkjk dthu tuk d foftklu 1cy fodYik d ,d BkF
fdlh cdjh dh uLy e 1k; thu I n/k e dthu 1kVhu
rrk ok dh ek=k c<rh gA f€ll mI n/k 1 iuhj dk
mRiknu Hh vikd gkrk g IMh ekjyVk L,V vky] 20074
rik bl 1dkj ncy fodYik dn fdlh cdjh d uLy d
thuke e giu 1 Icl de dthu 1kVhu dh mifLRfr nk e
gk ikrh g f€ID ml nk 1 1uhj dk mRiknu ux.;
gkrk gA oKkfud [K€ 1 ;g fl1) gvk g fd pkjk dthu
d foftklu fodYik d B;ktu 1 , 1 ©wuik: 1 dk puko
fd;k € Idrk gA f€1 d dij.k cdjh d n/k T iuhj
dk miknu vfkdre c<k;k & IdA YkI ,o0 Liu e
cdjh di uLy dk vikdre 1uhj mRiknu d oxidj.k
Hjk vyx&vyx x.kork d n/k d vi/kkj 1j cdjh dh
uLy e viuof’kd 1/Kj fd;k & pdk gA , Ih cdjh d
M;Jh mRiknk dh ekx mRiknu B T;knk g iMh ekjy Vk
,V vky] 2007 ,0 djkyh ,V vky] 2009%A Hkjrrh; cdjh
dh fofflu uLyk e dthu thu dh nk e mifLFfr d ik
1j igpku djuk €zjh g fell fd 1uhj mRiknu d
fy, mi;Dr 17kvk dk puko fd;k &k Id rik Hkjr e
cdjh fd foftku uLyk dh n/k mRiknu 1 M;jh mRiknk
dk fuek.k fd;k € IdA bld Hjk cdjh ikyu 1
virfjDr yitk dek;k €k TdxkA

ik ,yth 1 cpko

1"kku d n/k e ik; thu oky cgr I ikviu 1 ekuo dk
,ytn vitkid sk “jhy e gkrh gA D;kfd exuo d nk e
YO, 1&1] ,YQk , 182 ,0 ciVk yDVkiykityu Akviu
ugh kb krh gA mijiOr ikVhu dh vikd ek=k d
dkj.k fedjfi] xk;] ikl ,0 HM: n/k dk ekuo d Hjk
xXg.k dju 1j “jhj e ,yth vitkid;k girh g] €& fd
fcuk Tko/kkuh d ekuo d fy, udlkunk;d gA blfy,

Hkkyrh; df' vul/kku 1f=dk

vc rd oKkfud “ik 1,1 cgr Bkj fodYik di [KE
foffu 17kvk e dh &k pdh gA fEle foftklu 1dkj dh
dtiu 1kvhu dh mifLFkfr n/k e vikko ;k cgr de jgrt
gA , 1 thuikz 1 oky 17%vk d NkVu I ekuo e n/k |
gku okyt ,yth I cpko fd;k €k Bdrk g iMh ekjyVk
,V viky] 2007 ,0 djkyh ,V vky] 2009%A

Ixh €o& f@;k’khy 1IVkbM

cdjh d n/k e ektn ikVhu e cgr Bkjh 1IVibM dk
ekuo d LokLF; ,o0 1Kk.k Bc/kh vud yitkdkgh 1Hko gA
; VKoM mud ey 1kviu e f@;klhy ugh gkr g
yfdu ekuo d ikpu r=d ,Utkbe }kjk 1kipr ghu ij
Hktu uyh e f@;K°ky gir gA feudh fofklu 1dkj db
f@;kkyrk €1 feuyy d Lk €Vko] ifrj{lh r= ij
iHkko] gkeku dh rjg ekuo d LokLF; 1j vudk ykHkdkjh
ko gkr gA ik oKkfud “W/k 1 , 1 x.kdkjh 11VkoM
dk irk cdjh d n/k e yxk;k & jok gA fel 1 Hfo';
e cdjh n/k e foftklu LokLF; ykHkdkjh M; jh mRiknk ok
fuek.k fd;k € 1d rHk feudk tktu e Itefyr dju
1 fofflu 1dkj d LokLF; fodkjk dk de ;k nj fd;k
th 1dA €l xk; d nk e civk dtiu ikVhu e 67
txg 1j fgLViMiu vehuk VEyk d gku I ekuo d Fkjk
xg.k dju ij tkpu&r= e chvi&d lkekfQué&7 uked
to f@;kly 11VkoM ,Utkbe d 1kpu 1 ikpu&r=e
ektn gkrk g € ekuo d ifrjfih r= dk iHkfor djrk
g fel 1 eluo e Mk; feVire 1dkj&1] an; jkx rrkk vi;
1dkj d fodkjk e of) gt gA bldk ,&1 1dky dk nk
dgr g rFik ijrh; uLyk dh xk; e T;knklkj civk&dthu
iViu e 67 txg 1j tkyhu veluk viy d g |
chvk&d lkekfQué&7 to f@;Kky 11VibM dh ek=k
vi’p;tud -1 I de gk thrh gA bldk ,&2 fevyd
dgr g & ,&1 feYd d gkfudkjd itko dk de djrk
g Idjkyh ,V vky] 2009%A vi/kd ek=k e ,&1 feYd dk
mi;kx dju I ekuo d LoklF; 1j gkfudkjd iHko
iMrk g] D;kd bl ekuo e Mk;fcVit ,0 an; jkx
gku dh BHkouk c< &krh gA blfy, civi&dtiu e
thyhu vehuk vey&67 fodYi dk Hfo'; e xk; dhb
1tuu dhfof/k 1 c<k;k txuk pfg,A cdjh d civi&dtiu
1Viu e rk tkytu vehuk vEy&67 gh ikb tkrh gA bl
idkj cdjh dh dtwu rRk 0g 1kViu e cgr kg
to&i@ ;K ky 1IVkbM ikb tkrh gA €k ekuo LokLF; d
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foffu jixk dh jkdRke d fy, yitkdkjh g rFk%) -ie
yitkdkjh to&ilVibM dk foyxu 1 Hfo’; e yikdkjh M; jh
mRiknk dk fuek.k fd;k € Bdrk gA cdjh d n/k dk exuo
d LollF; 1j yikdkjh ko gu I bldh ekx c<u ij
cdjh d n/k 1 fdlku dk virfjDr vkenuh gk FdxhA

fu'd’k

thukfed rFik 1kvkfed rdundh d Hjk tkkjri; cdjh d
n/k e mifLRr dtthu ikVhuk dh 0;k[ sk djuk €= jh gA
fel 1 Hfo’; e cdjh d n/k I Hh foftklu x.kRed M; jh
mRiknk dk fuek.k fd ;k €k 1dA dthu 1kVhu d foftklu
viuofkd fodYik d p;u I iutj mRiknu] mlke ekuo
ikk.k d fy, mi;Dr twikz1 dk puko rFk to
f@;kky 11VkoM dh 1gpku I Hfo'; e fofflu 1dkj d
f@;Red VkkMh; x.kk d M;gh mRiknk dk fuek.k fd;k
th Idrk gA bll cdjh d n/k dk vikdre mi;kx
fd;k € IdxtA nk d ikvhu dh vkuof’kd fofo/krrk
ekuo d ikk.k dk 1Hifor djrh gA 1gyk] dthu 1kVhuk
d fofflu fodYi@,yhy & fdlh fof”k'V dthu ikViu
dh ek=k dk n/k e de djrk g mhdk ekuo d 1kk.k d
fy, fof’kV 1dkj d f@;khy HKT; mRikn cuku e
mi;kx e fy;k € Idrk gA €l de ,yth okyk nfkA
blh idkj vif.od fplgd d Ig;kx I cdjh d 1tuu
di;@e e 1/ djd vikd ;k ncy dtiu ikvhu
fodYr dk puko fd;k €k Idrk gA Hfo’; e cdjh d
n/k dh inkokj c<ku dh vikj BEHkouk, gA bl d mRiknk
dh ekx igy I gh inkokj dh vi{k T;knk gA bld nk
dk Bgh I Hifo’'; e eY; Bo/ku mRikn cuku e mi;kx

gku 1j fdlku dh vkenuh c<ku e Igk;d f1) gkxkA

177

I nhk

Caboni, P., Murgia, A., Porcu, A., Demuru, M., Giuseppe,
P., Nudda, A. (2016). Gas chromatography-
mass spectrometry metabolomics of goat milk
with different polymorphism at the alpha S1
casein genotype locus. J. Dairy Sci. 99: 1-6.

Caroli, A., Chessa, S., Erhardt, G. (2009). Milk protein
polymorphism in cattle: Effect on animal breeding
and human nutrition. J. Dairy Sci. 92: 5335-
5352.

Cosenza, G., Lannaccone, M., Pico, B.A., Ramunno,
L., Capparelli, R. (2012). The SNP g1311T>C
associated with the absence of beta casein in
goat milk incluences CSN2 promoter activity.
Animal Genetics, doi10.1111/age.12443.

Gautam, D., Vats, A., Verma, M., Rout, P.K., Meena,
A.S., Ali, M., Deepika, S., De, S. (2019). Genetic
variation in CSN3 exon-4 region of Indian goats
and a new nomenclature of CSN3 variants.
Animal Genetics. 50: 191-192.

Gerlando, R., Tortorici, L., Sardina, M.T., Monteleone,
G., Mastrangelo, S., Portolano, B. (2015).
Molecular characterization of kappa casein gene
in Girgentana dairy goat breed and identification
of two new alleles. Italian Journal of Animal
Science. 14: 90-93.

Marletta, D., Criscione, A., Bordonaro, S., Guastella, A.M.
and D’'Urso, G. (2007). Casein polymorphism in
goat’s milk. Lait. 86: 491-504.

Meena, A.S. (2020). Molecular characterization of casein
gene(s) in Sirohi goat (Unpublished Ph. D thesis).
ICAR-National Dairy Research Institute, Karnal-
132001 (Haryana), India.

Selvaggi, M., Laudadio, V., Dario, C., Tufarelli, V. (2014).
Major proteins in goat milk: An updated overview
on genetic variability. Mol. Biol. Rep. 41: 1035-
1048.



