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TOM TAT

Muc dich cla nghién clru nay la danh gia méi lién quan gitra phdm gidng, chu ky stra, giai doan tiét sira va kiéu
hinh protein beta casein (B-CN) sira va thanh phan héa hoc si¥a (protein, chat béo va chat khd khong béo). Téng sb
81 mau sira dwoc thu tir 81 con bo sira giéng Holstein Friesian (HF), bo lai % Holstein Firesian (%HF) va 7 Holstein
Friesian (“HF) va thong tin chi tiét v& chu ky va giai doan tiét sira dwoc thu thap tir cac hd chan nuéi. Bién thé
protein B-CN trong sira (protein B-CN A1, A2, |) dwoc phan tich bang séc ky 16ng khdi phd dé phan giai cao (UHPLC-
HRMS). Protein, chat béo va chét khd tdng sé duwoc phan tich bang phwong phap Kjedahl, Gerber va say dén khéi
lwong khéng déi, twong (rng. Két qué nghién ctru cho thdy phadm gidng va giai doan tiét siva anh huwéng cé y nghia
dén ham lweng protein va chat béo nhwng khong tac ddng dén ham luwong chéat khd khéng béo. Chu ky tiét stra va
kiéu hinh protein B-CN khéng c6 méi lién quan chét ché véi cac thanh phan héa hoc cla sira.

T khoéa: Bién thé beta-casein, chu ky siva, giai doan tiét stra, bo siva, thanh phan stra.

Effects of Cattle Genotype, Lactation Cycle, Lactation Stage
and Protein Beta-Casein Phenotype on Milk Composition

ABSTRACT

The study aimed to evaluate the effect of cow breed, lactation cycle, lactation stage and protein beta-casein (j3-
CN) variant on milk composition (protein, fat and solid non-fat). A total of 81 milk samples were collected from 81
dairy cows, including Holstein Friesian (HF) and crossbred cattle (3% HF and 7 HF) and the details of lactation cycle
number and lactation stage were provided by the dairy farmers. Protein 3-CN variants were identified using ultra-
high-performance liquid chromatography-high resolution mass spectrometry (UHPLC-HRMS). Protein, fat and total
solid content were determined using Kjedahl, Gerber and the drying method. Cow breed and lactation stage
significantly influenced protein and fat contents but insignificantly impacted on solid, not fat. Lactation cycle and
protein B-CN phenotype were not significantly associated with milk composition.

Keywords: Dairy cattle, lactation cycle, lactation stage, beta-casein variant, milk composition.

va 12% so v6i1 toan bd casein (Fox & cs., 2015).
Su ¢6 mét cla cac bién thé protein c6 lién quan

1. DAT VAN DE

Protein 134 mot trong nhiing thanh phan
quan trong cua siia bo, bao gobm 2 nhém chinh
casein va whey protein v6i ham lugng tuong tng
khoang 80% va 20% so véi téng protein siia
(Kopf-Bolanz & cs., 2012). B6n casein chu yéu
gbm c6 alpha sl-casein (a,-CN), alpha s2-
casein (a,-CN), beta-casein (B-CN) va kappa-
casein (k-CN) véi ty 1é tuong tng 1a 30, 10, 35

mat thiét v6i thanh phan protein trong siia
(Visker & cs., 2011). Ngoai ra, cac bién thé
protein B-CN ciing nhin dugc su quan tdm dac
biét ctia cac nha khoa hoc béi vi ching cé lién
quan téi stic khoe ctia con nguoi (Morris & cs.,
2005). Hién nay, cac nha khoa hoc da xac dinh
dugc 15 bién thé gen B-CN & céc gidng bo khac
nhau, bao gom gen p-CN A1, A2, A3, B, C, D, E,
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F, G, H1, H2, I, J, K va L (Gallinat & cs., 2013),
tit cac giong bo d6 c6 thé san sinh siia chia 15
bién thé protein p-CN tuong tu. Dua vao su cb
mit clla axit amin 6 vi tri 67 (axit amin proline
hoac histidine) trén chudi polypeptit cia protein
B-CN (209 axit amin), séia bo c6 thé dugc chia
lam hai nhém khac nhau d6 la s@ta Al va sia
A2, trong d6 nhém siia Al bao gom siia chta
bién thé protein p-CN c6 axit amin histidine & vi
tri 67 (bién thé p-CN A1, C, B..) va nhém siia
A2 stia chiia protein B-CN c6 axit amin proline &
cung vi tri (bién thé p-CN A2, I, F...) (Asledottir
& cs., 2018).

Cac nghién ciiu dich t& cho th&y bién thé
protein B-CN Al c6 thé lién quan dén mot s
bénh ¢ ngudi nhu bénh dai thao duong loai 1
(Elliott & cs., 1999; Laugesen & Elliott, 2003),
bénh tim mach (McLachlan, 2001) va bénh tu
ky 6 tré em (Sokolov & cs., 2014). Tuy nhién,
moi lién hé nay dang con la vaAn dé gay tranh
luan gitia cac nha khoa hoc trén théi gidi
(EFSA, 2009; Truswell, 2005).

Bo mang cac kiéu gen B-CN khac nhau c6
thé san sinh ra siia ¢6 ham lugng va cac thanh
phéan protein va chat béo khac nhau (Morris &
cs., 2005). Mot s nghién ctu cho thdy ring kiéu
gen B-CN c6 thé anh hudng dén cac dic tinh
thanh phan si{ia ciing nhu san lugng siia thu
duge. Cu thé, bd mang kiéu gen B-CN A2A2 san
sinh ra sfia c6 san lugng protein cao hon san
lugng protein sita tit bd mang kiéu gen B-CN
A1A1 (Heck & cs., 2009; Morris & cs., 2005) va
san luong chat béo cao hon san lugng chat béo
stia tit bo mang kiéu gen B-CN A1A2 (Morris &
cs., 2005), nhung ham lugng protein va chat béo
khong bi dnh hudéng (Heck & cs., 2009; Morris &
cs., 2005). Cho dén nay, viéc nghién ctiu anh
hudng cta cac kiéu gen p-CN & cac gidng bo siia
tai Viét Nam dén thanh phan va chat lugng siia
con rét han ché. Hon niia, phan tich cac bién thé
va kiéu hinh protein p-CN trong siia va méi
quan hé ctia chiing v6i thanh phan stia chua
dudgc quan tam.

Muc dich ctia nghién ctiu nay la danh gia
anh hudng ctia giong bd (Holstein Friesian (HF)
va bo lai 3/4HF va 7/8HF) nubi tai Phat Péng, Ha
Nbi, chu ky va giai doan tiét siia dén cac thanh
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phan héa hoc cta siia. Hon niia, nghién ciiu con
danh gia méi lien quan gitia kiéu hinh protein
B-CN ctia bo vé6i cac thanh phan héa hoc cua siia.

2. PHUONG PHAP NGHIEN CcUU
2.1. Thu thip mau sita

Téng s6 81 mau sita tuci dude thu thap
ngiu nhién ti 81 ca thé bo khde manh vio budi
sang hoic budi chiéu trong cac ngay thang 6
nam 2018 tai Phu Péng, Gia Lam, Ha Néi. Cac
mau sita (khoang 250mL) dude dung trong hop
nhuya di tiét trung va dit ngay trong hop x6p cb
dung da lanh réi chuyén vé phong thi nghiém
trong vong 30 phit. Tai phong thi nghiém, mau
stta dudc chia lam 2 phan. Mot phan dung dé
phan tich ham lugng chat kho tdng sd, protein,
chat béo. Phan con lai dugc bao quan & nhiét do
-80°C dé phan tich cac bién thé protein B-CN.
Théng tin chi tiét vé bo (HF, 3/4 HF va 7/8 HF),
chu ky stia (1, 2, 3, 4, 5 va 6), giai doan tiét stia
(giai doan dau, 1-100 ngay tiét siia; giai doan
gifia, 101-200 ngay tiét stia va giai doan cudi,
201-300 ngay tiét stia) va tinh trang stic khoe
ctia bd dude thu thap tit cac ho chin nubi bo siia.

2.2. Phuong phap nghién citu

2.2.1. Phan tich bién thé beta-casein

Cac bién thé protein p-CN trong siia dudgc
phan tich bang phuong phap sic ky long khéi
phé d6 phan giai cao (UHPLC-HRMS) da dudc
trinh bay trong nghién ciiu truéc day cua
Nguyen & cs. (2020). Dua vao két qua phan tich
cac bién thé protein B-CN, 5 kiéu hinh protein
B-CN trong cac mau siia di dugc xac dinh va
trinh bay trong nghién citiu truéc day cua
Nguyen & cs. (2020) (Bang 1).

2.2.2, Phan tich chat khé, protein va
chét béo

Ham lugng chat kho téng s6 dude xac dinh
bing phuong phap siy dén khéi lugng khéng ddi
theo tiéu chuén Viét Nam TCVN 8082:2013
(ISO 6731:2010). Ham lugng protein duge xac
dinh bang phuong phap Kjeldahl theo tiéu
chuén Viét Nam TCVN 8099-1:2015 (ISO 8968



1:2014). Ham luong chit béo duge xac dinh bang
phuong phap Gerber theo chuén Viét Nam
TCVN 5504:2010 (ISO 2446:2008). Ham lugng
chat kho khong béo (solid non fat-SNF) dudc
tinh toAn bing cach 14y téng ham lugng chat
kho trit di ham lugng chat béo trong cuing mot
mAu siia.

2.3. Xt 1y s6 lieu

S6 lidu duge xt ly theo phuong phap phan
tich phuong sai ANOVA sti dung m6 hinh tuyén
tinh téng quat (GLM) trén phin mém thong ké
R (Nguyén Vin Tuén, 2014) nhu sau:

Vi =0+ o5 + B+ oy + A + (%Bj)ij + (o +
(03 + &5

Trong d6: y; 1a ham lugng cac thanh phan
stia (protein, chat béo va SNF); p 1a trung binh
chung; a;, B;, 11 va A, 12 anh hudng cua cac yéu t6
phdm giéng bo, chu ky tiét siia, giai doan tiét
stia va kiéu hinh protein f-CN tuong tng; (ouBys;
(05 YD, (05hy) 12 tuong tac gitta phadm giéng bo va
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chu ky tiét siia, phdm giéng bo va giai doan tiét
stia; vA phadm gidng bd va kiéu hinh protein
B-CN tuong tng; &, 1a sai s6 ngau nhién.

3. KET QUA VA THAO LUAN
3.3. Ham lugng protein

Anh hudng ctia phidm gidng bd, chu ky sita,
giai doan tiét stia va kiéu hinh protein p-CN
dén ham lugng protein stia dugc trinh bay &
bang 2. Két qua thu dudc cho thdy phdm giéng
bo (P <0,01) va giai doan tiét stia (P <0,05) anh
hudng c6 ¥ nghia d&n ham lugng protein. Trong
khi d6, chu ky tiét séia va kiéu hinh protein
B-CN tac dong khong dang ké dén thanh phan
nay (P >0,05). Két qua xu ly thong ké thu dugc
cling cho thdy khong c6 tac dong clia su tuong
tac gitia phdm giéng va cic yéu té nghién ctu
(chu ky siia, giai doan tiét siia va kiéu hinh
protein B-CN) dén ham lugng protein (P >0,05)
(Bang 2).

Bang 1. Kiéu hinh beta-casein trong sita tuoi tit bo Holstein Friesian

va bo lai 3/4 Holstein Friesian va 7/8 Holstein Friesian

Tan suét kiéu hinh protein B-casein

Bo Sé lwgng bo
Al1Al AlA2 All A2A2 A2l
HF 17 0,059 0,353 0 0,588 0
¥ HF 43 0,046 0,465 0,093 0,349 0,046
7% HF 21 0 0,333 0,048 0,619 0

Bang 2. Anh hudng cuia bo, chu ky tiét sira, giai doan ti€t stta
va ki€u hinh protein beta-casein dé€n ham lugng cac thanh phan héa hoc sita

Thanh phan héa hoc

Cac yéu t6 nghién ctru

Protein Chéat béo Chét kho khong béo
Pham giéng bo * * n/s
Chu ky stra n/s n/s n/s
Giai doan tiét stra * * n/s
Ki&u hinh protein B-CN n/s n/s n/s
Ph&m gibng bo : chu ky sira n/s n/s n/s
Pham giéng bo : giai doan tiét stra n/s n/s n/s
Ph&m gibng bo : kiéu hinh protein B-CN n/s n/s n/s

Ghi chi: n/s: P>0,05; *: P <0,05; *: P <0,01.
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Ham lugng protein trong sitta tang c6 y
nghia & bd lai 3/4HF va 7/8HF so véi gidng bd
HF va dao dong tu 2,85-3,01% (Bang 3). S6 liéu
thu dugc trong nghién citu nay thap hon s6 liéu
da dugc cong bd vé ham luong protein siia cua
bo lai 3/4HF va 7/8HF (tuong tng 3,21% va
3,34%) (Nguyén Van Tué & cs., 2010) va gidng
bo HF (3,29%) (Lé Ba Qué & cs., 2013). Nhu da
biét, ham lugng protein siia con phu thudc vao
ché& d6 cham séc va tinh trang stc khoe (Lé Ba
Qué & cs., 2013), diéu nay c6 thé dan dén viéc
chénh léch gifia cac két qua nghién ctu. Mit
khéc, trong nghién ctu nay, cac miu stia dudc
14y vao thang 6 nam 2018 12 thang hay c6 nhiét
dd cao vao mua heé, bo thudng duge cung cap
nhiéu nuéc udng, chinh vi thé din dén ham
lugng protein thap hon so véi cac nghién ciu
truée day.

Ham lugng protein khac nhau cé y nghia &
giai doan tiét stia dau va giai doan tiét siia cudi
(P <0,05) (Bang 2). Ham lugng protein ting
5,24% & giai doan cudi so v6i ham lugng protein
cua siia § giai doan dau. K&t qua cta nghién ctiu
nay tuong doéng véi két qua nghién ciu trén siia
cttu cia Oravcova & cs. (2015).

Mic du chu ky tiét stia khéng anh hudng
dén ham lugng protein, nhung dudng nhu chu
ky stia cao thi ham ludgng protein cing giam,
ngoai trit § chu ky sfia 6 c6 ham lugng protein
cao nhat (3,01%). Tuy nhién, s6 lugng bd san
sinh sita 6 chu ky 6 14 2 con (Bang 3). Pay c6 thé
12 han ché& dan dén ham lugng protein 6 chu ky
nay la cao nhat. Vi vay, can c6 thém nghién ctu
vé anh hudng ciia yéu td nay dén ham luong
protein véi dung lugng mau 1én hon.

Bang 3. Thanh phan héa hoc cta sita bo tai Phi Pong, Gia Lam, Ha Néi

Thanh phan héa hoc siva (% sira, TB £ SD)

Nhan té nghién ctru Sé lwgng bo - -
Protein Chat béo Chat khé khdéng béo
Ph&m giéng bo
HF 17 2,85 +0,14° 3,09 £ 0,49" 8,24 +0,52°
¥ HF 43 3,00+ 0,15% 3,51 +0,63% 8,37 +0,73°
% HF 21 3,01 +0,16° 3,66 +0,75% 8,28 + 0,62°
Giai doan tiét sira
Pau 15 2,86 £0,13" 3,10 £ 0,65" 8,61+ 0,68°
Gitra 34 2,97 £0,18% 3,69 +0,79° 8,22 +0,58°
Cubi 32 3,01+0,13" 3,39 £ 0,39% 8,29 +0,70°
Chu ky stra
1 33 2,99+0,17° 3,46 +0,70° 8,43 +0,74°
2 17 3,00 +0,16° 3,71+0,71° 8,51 +0,62°
3 16 2,92+0,13° 3,31+0,53° 8,28 + 0,42°
4 6 2,96 £ 0,12* 3,33+0,72% 7,87 £0,54%
5 7 2,87+0,17° 3,33+0,68" 8,09 + 0,50°
6 2 3,10+ 0,22° 3,48 £ 0,46% 7,29 £0,78%
Kiéu hinh protein B-CN
B-CN A1A1 4 3,02 + 0,09° 3,26 + 0,45% 8,32 + 0,95°
B-CN A1A2 32 2,96 +0,16% 3,35+ 0,68% 8,22 + 0,69°
B-CN All 5 2,99 +0,16% 3,87 +£0,89% 8,49 +0,71°
B-CN A2A2 38 2,96 +0,17° 3,49 +0,62° 8,36 + 0,56"
B-CN A2l 2 3,07 £0,04° 4,10 + 0,64° 8,57 +1,67°

Ghi chu: TB + SD: S6'liéu trung binh + dé léch chuan; ab 04 56 liéu mang céc chit cai khac nhau

theo cét trong ciing 1 nhan t6 nghién ciiu thi khic nhau cé y nghia (P <0,05)



Tuong tu nhu chu ky siia, s6 liéu cho thay
kiéu hinh protein B-CN ciing khéng anh hudng
c6 nghia théng ké dén ham lugng protein trong
stia. Theo Morris & cs. (2005), bo mang kiéu gen
B-CN A2A2 san sinh ra siia c6 san lugng protein
cao hon san luong protein sia tit bd mang kiéu
gen B-CN Al1Al va AlA2 nhung ham lugng
protein thi khong c¢6 sy khac nhau gitia cac ca
thé mang kiéu gen B-CN khac nhau. Trong khi
d6, gen B-CN I c6 thé da lam tang ham lugng
protein stia ciia bo HF so v6i ham lugng protein
ciia bd mang cac gen khac (Visker & cs., 2011).
Trong nghién ctu nay cho th&y bd mang kiéu
gen B-CNAZ2I c6 thé san sinh ra siia c6 chiia cac
ham lugng protein, chat béo va SNF cao hon so
v6i stia tit bd ¢6 cac kibu gen khac (Bang 3). Tuy
nhién s8 lugng bd mang kiéu gen p-CN A2 con
han ché& (2 con). Vi vay, dé lam sang t6 hon vé
moi quan hé nay can c6 thém cac nghién ciu.

3.2. Ham lugng chat béo

Anh hudng ctia phim gidhg, chu ky siia,
giai doan tiét stta va kiéu hinh protein p-CN
dén ham lugng chit béo duge trinh bay 6 bang
2. C6 thé thdy, pham giéng bo va giai doan tiét
stia anh hudng cé ¥y nghia dén ham lugng chat
béo (P <0,05), nhung khong c6 su tuong tac gita
hai yéu t& nay (P >0,05).

Ham lugng chat béo stia ting c6 y nghia &
cac bo lai (3/4HF va 7/8HF) so v61 bo HF. Ham
lugng chdt béo cta siia cao nhat 6 bo % HF
(3,66%), tiép dén l1a siia bo 3/4HF (3,51%) va siia
bo HF (3,10%) (Bang 3). Theo cac nghién ciiu
truée day, ham lugng chit béo cua siia bo HF la
3,59% (Lé Ba Qué & cs., 2013) va cua siia
bo 3/4HF 1a 4,62% va stia bo 7/8HF la 4,24%
(Nguyén Vian Tué& & cs., 2010). Tuy nhién, ham
lugng chat béo cia bod lai HF duge nghién ciiu §
Thai Lan dao dong tu 3,36-3,85% (Molee & cs.,
2011). Cac s6 liéu cho thdy trén cing mot phdm
gidng bo, ham lugng chat béo thu duge trong
nghién cu nay thap hon ham lugng chit béo
stia ctia cac nghién ctiu trude. Su khac nhau nay
c6 thé ngoai yéu t6 vé di truyén thi chat lugng
thiic 4n cting anh hudng dang ké dén ham lugng
cha't béo siia (Lé Ba Qué & cs., 2013).
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Ham lugng chat béo trong stia khic nhau c6
¥ nghia ¢ giai doan dau tiét siia va giai doan
cuéi tiét stia (P <0,05) (Bang 2). Ch4t béo ting
c6 ¥ nghia ti 3,10% & giai doan dau 1én 3,69% &
gial doan gitia (Bang 3). Tuy nhién, ham ludng
chat béo 6 giai doan cuéi giam 8,13% so véi giai
doan gitia, nhung van tang 9,35% so véi giai
doan dau.

Nhu trinh bay 6 bang 3, méc dau chu ky
stia khong tac dong dén ham lugng chat béo siia,
nhung dudng nhu chu ky siia cao thi ham lugng
chat béo giam, ngoai trit 6 chu ky stia 6. Ham
lugng chit béo trong siia cao nhat thu duge 6
chu ky 2 (3,74%). Ngoai chu ky tiét sita thi kiéu
hinh protein B-CN cfing khéng anh hudng c6 y
nghia dén ham lugng chat béo. K&t qua nay
tuong déng véi két qua nghién ctiu cia Molee &
cs. (2011) va Morris & cs. (2005). Tuy nhién,
trong nghién ctu nay cho thdy sita chia kiéu
hinh protein p-CNAZ2I ¢6 thé lién quan dén ham
luogng chét béo cao hon siia chia cac kiéu hinh
protein p-CN khac (Bang 3).

3.3. Ham lugng chat kho khong béo (SNF)

Su tac dong cta pham giong, chu ky siia, giai
doan tiét sita va kiéu hinh protein f-CN dén ham
lugng SNF dugc trinh bay & bang 2. C6 thé thay
cac yéu t6 khdo sat trong thi nghiém nay khong
anh hudng dén ham lugng SNF (P >0,05). Ham
Iugng SNF siia ctia bo 3/4HF, bo 7/SHF va bo HF
dat tuong ting 1a 8,37%; 8,28% va 8,24%. S6 liéu
thu dugc ti nghién ctiu nay tuong dong véi két
qua nghién ctu ctia Molee & cs. (2011), nhung
thap hon so v6i nghién ctu cia Lé Vian Tué & cs.
(2010) trén bo lai 3/4HF (8,84%) va 7/8HF
(8,87%). Ham lugng SNF siia thu duge dudge 6 cac
giai doan tiét stia khac nhau dao dong tir 8,22%
dén 8,56%.

Mic dau khong bi anh hudng bdi chu ky
stta, nhung ham lugng SNF c6 su dao dong 16n
gitia cac chu ky stia khac nhau. C6 thé thdy &
chu ky stta 2, ham lugng SNF trong stia thu
dugc 1a cao nhat (8,51%) va thap nhat 6 chu ky
6 (7,29). Ham lugng SNF trong sita c6 kiéu hinh
protein B-CN khac nhau dao dong tir 8,22% dén
8,57% (Bang 3).
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4. KET LUAN

Nghién ctiu da chiing minh dudc ring phdm
gidng bo (HF va bo lai 3/4HF va 7/8HF) tai Phu
Péng, Ha Nbi da anh hudng 16n dén ham lugng
protein va chat béo cua siia. Ngoai ra, két qua
con cho thay giai doan tiét siia cua cac loai
phdm gidng bo nay cing tac dong dén ham
lugng protein va chat béo. Mac dau két qua cho
thay khong c6 méi quan hé cé ¥ nghia gitta chu
ky siia va protein, chat béo va SNF, nhung siia
6 chu ky 2 c6 thé chiia cac thanh phan nay cao
hon cac chu ky khéac. Tuong tu nhu vay, kiéu
hinh protein B-CN A2I ¢6 thé c6 lién quan dén
cac thanh phan protein, chit béo va SNF co
ham lugng cao hon cac kiéu hinh B-CN khéc.
Tuy nhién, dé lam sang té diéu nay can c6 thém
cac nghién ciu véi sd lugng mau (bd) khao sat
16n hon.
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