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TOM TAT
Muyc tiéu clia nghién ctru nay la dénh gia sy anh huéng cta viéc bo sung tao xoén (Spirulina platensis) dén ning
sudt, chat lugng sita va strc khoe cua bo giai doan tiet §fra. Thi nghiém duoc tien hanh trén 15 bo dang ¢ giai
doan dau cua chu ky tiet sira. Toan bd bo duoc chon ngau nhién vao 3 16 thi nghiém TN - I (Thi nghiém - I: d6i
ching), TN - II (Thi nghiém II: bb sung 40 g tao/con/ngay) va TN - III (Thi nghiém - III: bo sung 200 8
tao/con/ngay). Trong sudt thoi gian thi ‘nghiém 60 ngdy bo dugc can khoi luong, nang sudt sira hang ngay, lay
mau phén tich thanh phan sita va mot sb axit béo (no va ’khong no) trong sira. Két qua cho théy, viéc bo sung tao
xodn & mirc 40 va 200 g/con/ngay khong anh huong dén luong thire an thu nhén, kha néng san xudt sira, ty 1é
md, protein va chét kho cua sira nhung ¢6 tac dong cai thién diém the trang cta bo. Két qua thi nghiém cho thay
khi bo sung tao xoan murc 40 g/con/ngay da lam giam ro rét rd so lugng t& bao soma trong sita va lam thay doi
lugng axit béo khong bao hoa (khong no), axit co loi cho stc khde cuia nguoi. Su sai khac nay cod y nghia thong
ké (P<0,05).
Tiwr khéa: Bo sita, Spirulina platensis, axit béo

PAT VAN PE

Xa hoi ngay cang phat trién, thi quan tdm dén strc khoe trong dinh dudng hang ngay noi
chung va chit béo hiru ich néi riéng duoc quan tdm hang dau, trong d6 chét béo c6 ngudn goc
dong vat dac biét la trong sira da lam thay d6i nhéan thic do cac nha khoa hoc da phat hién co
mot s axit béo trong sita (FAs - Fatty Acids) co loi cho stc khoe con nguo’l (Morales-
Almaraz va cs., 2011). Bénh tim mach, ung thu, béo phi va tiéu duong 1a nguyén nhéan gy ra
hon 80% ty 1€ tir vong do cac bénh nay 0 Hoa Ky (Berqum va cs., 2008). Lipid dong mét vai
tr0 quan trong trong tat ca cac bénh nay, va vdi s6 luong lipid tuong doi dugc ti€u thu trong
ché d6 in udng hang ngay duoc cho 1a co tam anh hudng quan trong (Markiewicz-Keszycka
va cs., 2013). Trong d6 chét béo tir sita bo chiém toi 75% tong lugng chat béo ti€u thy hang
ngay duoc cung cap tir dong vat nhai lai va cac san pham tur stra cung cap chiém 15-20% tong
chat béo bdo hoa (SF) trong khau phan in cia nguoi (Chilliard va cs., 2000). Theo do, viée
kiém soat chat luong chét béo va thanh phan chat béo trong sita bo (FA Fatty Acids) thong
qua céc chlen lugc dinh du’ong da va dang la muc tiéu quan trong cua nganh cong nghiép sira
& nhiéu qudc gia trén thé gidi (Morales-Almaraz va cs., 2011).

Spirulina (Athrospzra sp.) 1a mot vi tao c6 thé an dugc, dang soi, hinh xoan bc, duoc phan loai
chinh la m¢t loai vi tdo xanh lam (Gauveia va cs., 2008). Spirulina dugc tai kham pha gan day
vao nhitng ndm 1960 va da tr¢ thanh mot san pham duoc san xuat hang loat (Spolaore va cs.,
2006). Trén thuc té, Spirulina dugc san xuat thuong mai trén toan thé gidi va duoc sir dung
lam chét bo sung dinh dudng cho cad nguoi va dong vat (Muhling va cs. 2005) v6i khoang
mot nira tong san luong Sp1ru11na dugc str dyng trong thirc @n chan nudi va ca. Spirulina
nguon thirc 4n tiém nang co gid tri dinh duong cao cho nhiéu loai gia suc quan trong (Holman
va Malau-Aduli, 2013). Splruhna rat giau chat dinh dudng, n6 chira tit ca cac axit amin thiét
yéu, vitamin va khoang chét voi ham luong protein 66-70% (Otto va Malau-Aduli, 2017). N6
cling 1a mQt ngudn giau carotenoid va axit béo, dac biét 1a axit c-linolenic (GLA) mang lai loi
ich cho suc khoe (Howe va cs., 2006). V61 ham luong protein cao ctia Spirulina phan biét n6
nhu mét loai thire an chan nu6i mai (Doreau va cs., 2010).
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Cac két qua nghién ciru da phat hién ra rang Spirulina dé cai thién tang khéi lugng, kha nang
sinh san va chat luong dinh dudng cua san pham gia suc. Anh hudng ciia né dbi véi sy phat
trién cuia gia stic bat ngudn tir thanh phan dinh dudng va giau protein cé trong tao. Kulpys va
cs. (2009) nhan thiy rang bo sita chan tha trén dong c6 dugc bo sung 200 g tao Spirulina
platensis lam tang 6 kg stra/ngdy so voi dbi chimg. Hon nira, Simkus va cs. (2007) cho thiy
rang md sita tang tir 17,6% dén 25,0%, protein sita ting 9,7% va duong lactose ting 11 1% O
bo an Spirulina so v&i bo khong an. Nghién ctru ctia Boechaert va cs. (2008) ciing thiy rang
viéc bd sung vi tao di lam tang ham luong Conjugeted fatty acid (CLA; cis-9 trans-11),
Vaccenic acid (VA; C18:1 trans), va Docosahexaenoic acid (DHA; C22:6n-3) (Glover va cs.,
2012). Bén canh d6 Holman va Malau-Aduli (2013) ciing cho thdy rang viéc bo sung 40 g
Spirulina/con/ngdy 1am giam dang ké ham luong saturated fatty acid va ting dang ké mono va
polyunsaturaed fatty acid (PUFA) trong m& sita (Lum va cs., 2013). Spirulina trong ché d6 an
cling c6 lién quan dén viéc giam dang ké s6 lugng té bao soma trong sira dén 29,1% (Simkus
va cs., 2007), do do cai thién gia tri an toan thuc phém cua sira. Ngoai ra, nhiing bo stra dugc
an Spirulina thay rd viéc cai thién tinh trang co thé (8,5-11%) so sanh voi nhitng bo khong
duoc an (Kulpys va cs., 2009).

Spirulina d& dugc danh gia nhu mot chat phu gia thic dn cho ctru, gia cAm, tho va ca (Peiretti
va Meineri, 2011). Tuy nhién, sit dung cua n6 trong ché d6 an cho bo sita va bo thit & Viét
Nam chua dugc nghién ctru va bao cdo. Vi vay, muc ti€u chinh ctia nghién clru nay la danh
gia sy anh hudng viée bo sung tao Spirulina dén ning suét, chat lugng dic biét cac thanh phan
trong sita, ma nhimg thanh phan nay c6 anh hudng dén gia tri sitc khoe cho con ngudi d6 1a
cac loai axit béo khong bao hoa cd trong sira.
VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu nghién ciru

B0 lai Holstein (HF) sinh san tir lira 2 dén ltra 4 dang tiét sira tir thang thir 3 dén thang thu 4
va bo duge nuoi tai Trung tm Nghién cau Bo va Pong co Ba Vi trong thoi gian thi nghiém la
60 ngay duogc sir dung cho in bot tao xodn Splruhna dang bot kho do Cong ty ¢d phan Khoa
hoc xanh HIDUMI PHARMA Viét Nam c6 dia chi tai: Xom 6, Xa Quynh Luong, Huyén
Quynh Luu, Tinh Nghe An - mi sb thué 2901494848 san Xuét de danh gia: Anh huong cua
muc bo sung 40 va 200 g tdo Spirulina den lugng thirc n thu nhan cua bo; Anh huong cua
mirc bo sung 40 va 200 g tio Spirulina dén nang suat sita (NSS) ctia bo; Anh huong cua mirc
b sung 40 va 200 g tao Spirulina dén chat kho, md sira, protein sira, lactose stra, t€ bao Soma

va mot s6 thanh phéan axit béo khong bao hoa trong md sira; va Anh huong cta cac mic bd
sung 40 va 200 g tao Spirulina dén thé trang va sirc khoe ctia bo.

Thoi gian va dia diém nghién ciru

Thi nghiém dugc tién hanh tir thang 4/2021 dén thang 6/2021 tai Trung tAm nghién ctru Bo va
DPdng c6 Ba Vi.

Phuong phap nghién ciru

BG tri thi nghiém

15 bo stra lai Holstein bo sinh san ¢ ltra thir 2 dén ltra 4 dang tiét sita tir thang thu 3 dén thang
thir 4 dong déu vé ning suét sira, khoi lugng va diém thé trang dugc chia thanh 3 16 véi 3
nghiém thirc (NT) thi nghiém nhu sau: NT1 khong bd sung (DC) NT2 bo sung 40

g/con/ngay, NT3 bo sung 200 g/con/ngdy. Bo duoc chon dong déu vé ning suit sira, khoi
luong va diém thé trang.
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Cham soc nudi duwong

Khau phéan co so ding cho mdi 16 thi nghiém nhu sau: ¢6 0 chua:10,5 kg; ng6 u chua: 10,5 kg;
co voi tuoi: 35 kg; rom khoé: 1,4 kg; cam hon hop: 7 kg/con/ngay; ngd bot: 1,5 g/con/ngay.
Gia tri dinh dudng cua khau phan: CP - crude protein (97,93 g/kg DM); NDF - Neutral
Detergent Fiber (0,56 kg/kg DM); ADF - acid detergent fiber (0,35 kg/kg DM); Ash - crude

ash (0,09 kg/kg DM); ME - metabolizable energy (2,21 MJ/kg DM); Ca - Canxi (7,73 g/kg
DM); P - Photpho (5,84 g/kg DM)

Khéau phén cta bo duoc can bang dé dam bao di cho nhu cau duy tri va nhu ciu san xuét sita hang
ngay bao gom thirc an tho (c6 voi, u chua, rom kho), thirc an tinh (cd&m hon hop, ngo bot, ...).

Ché d@é an: Toan bd bo duge cho an theo ca thé 2 1an mot ngay vao budi sang va budi chiéu
t6i. Tao Spirulina dugc tron déu véi thirc an tinh trude khi cho in. Bo ¢ 16 I: ddi ching
(khong b6 sung Spirulina); 16 11 b6 sung 40 g/con/ngay; 16 111 b6 sung 200 g/con/ngay. Khau
phan caa bo duoc can bang dé dam bao du cho nhu ciu duy tri va nhu ciu san xuét sita hang
ngay bao gom thirc dn thd (Co voi, i chua, rom kho), thirc an tinh (cAm hdn hop, ngd bot ...).

Bang 1. Gia tri dinh dudng cua thirc an cho bo TN

Ngoa Cou Coévoi Ngo Rom Cam Tao Spirulina

Gid tri DD chua chua twoi bot kho HH Platensis
DM (%) 30,45 35,00 1599 88,70 88,30 87,00 88,00
CP (%DM) 7,51 7,30 10,20 9,90 1,50 14,00 58,20
NDF(%DM) 67,30 70,20 74,94 1590 66,66 29,00 10,61
ADF (%DM) 37,58 43,90 55,94 4,20 37,77 16,40 0,79
EE (%DM) 1,47 3,10 1,37 4,00 1,49 4,90 2,60
CF (%DM) 29,42 37,00 38,06 3,20 30,73 10,00 0,78
Ash (%DM) 6,22 10,20 9,80 5,70 12,27 9,00 9,00
ME (MJ/kgDM) 4,70 2,51 2,03 13,37 1,50 2,70 2,56
Ca (%DM) 0,28 1,48 0,07 0,06 0,32 1,50 0,48
P (%DM) 0,26 0,90 0,06 0,30 0,13 1,20 1,06

Ghi chii: DM (dry matter): Vit chdt khé; CP (crude protein): Protein thé; NDF (Neutral Detergent Fiber): Xo
khong tan trong moi truong trung tinh; ADF (acid detergent fiber): Xo khong tan trong moi truong axit; EE
(ether extract): Mé thé; CF (crude fiber): Xo thé; Ash (crude ash): Khodng tong s6; ME (metabolizable energy)
Nang lwong trao doi; Ca: Canxi; P: Photpho. ME (MJ) = 0,1586TDN-1,0738. TDN (%DM) =
21,7656+1,4284(CP%)+1,0277(NFE%)+1,2321(EE%)+0,4867(CF%,)

Cac chi tiéu theo doi

Theo doi murc thu nhan thirc an hang ngay cua bo: Can lugng TA an vao va luong TA thira
hang ngay

Theo déi anh hwéng ciia cdc mirc bé sung Spirulina dén thay doi khoi lwong ciia bo: Can khoi
lugng bo trude, sau 30 ngay va ket thic thi nghiém, thoi diem can vao budi sang sau khi vat
stta va trude khi cho bo an bang can dai gia stic Ruddweight model 2000.

Theo déi ning sudt sita: Sita dugc can 2 lan/ngdy theo thoi gian vat sita vao budi sang va budi
chiéu cua timg ca thé.

Theo déi va xdc dinh thanh phan cua sita: Tat ca bo duoc theo ddi va ldy miu trude khi vao
thi nghiém va cur 10 ngay mot lan sira bo dugce lay vao budi sdng va budi chi€u (cung ngay)
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sau khi vét xong duoc tron déu theo ca thé, mdi lan ldy 50 ml (tong 100 ml), sau d6 tron déu
v6i nhau (sang va chiéu) dé phan tich thanh phan héa hoc va gia tri dinh dudng. Ham luong
chat kho, m&, protein, lactose trong sita dugc phan tich bang may phan tich sita Lactostar ctia
Puc. Riéng thanh phan axit béo: Sturated fatty acid (SFA), polyunsaturated fatty acid
(PUFA), Docosahexaenoic acid (DHA),... trong stta dugc gti di phan tich tai Vién Dinh
dudng Qudc gia.

Xac dinh so lirong té bao Soma trong sita: Chi tiéu té bao Soma trong sita duoc phan tich qua
méay dém te bao Soma ciia phong kiém nghiém chét lugng sita nha may sira "Cong ty cd phan
stta Qudc té - IDP" tai Ba Vi, Ha Noi.

Xir 1y s6 li¢u

S6 liéu thu thap dugc tinh todn va phén tich bang phan mém Minitab-16. Sir dung cong cu

General Linear Model dé phan tich thong ké ANOVA v&i mure sai khac ¢6 y nghia P<0,05.
KET QUA VA THAO LUAN

Anh huéng ciia mirc bo sung tio xoin dén lwong thirc in thu nhin hang ngay ciia bo sira

Két qua thi nghiém cho thiy luong vat chat kho va cac chat dinh dudng thu nhan hang ngay
khong c6 su khac nhau 15, c6 y nghia thong ké (P>0,05) giita cic thi nghiém. Cu thé 14 tong
vat chat kho thu nhan hang ngay cua bd dao dong tir 14,97 dén 15,31 kg/con/ngdy tuong
duong véi 3,34-3,64% khéi luong co thé. Mic du vay, chéit kho thu nhan theo % khdi lugng
co thé c6 xu hudng cao hon ¢ cac 16 duoc bo sung tao xoan. Cac chi sd con lai nhu protein
thd, NDF, ADF, Ca va P cling khong c6 sy khac nhau dang ké gitra cac 16 (P>0,05).

Bang 2. Lugng thtc an thu nhan hang ngay ctia bo (Mean+SD)

Chi tiéu NT1 NT2 NT3
DM thu nhan (kg/con/ngay) 14,97°+1,34 15,08%1,31 15,31°+1,33
DM thu nhan (% KLCT) 3,34%40,63 3,64+0,34 3,53%+0,38
TDN (kg/con/ngay) 7.29%£0,93 7.30%£0,92 7.33%+0,92
CP (g/con/ngay) 109,05%46,61  111,7446,61  111,82:6,60
NDF (kg/con/ngiy) 8,24%40,65 8,31%£0,63 8,34%+0,64
ADF (kg/con/ngay) 4,69%£0,31 4,76°£0,30 4,82°+0,31
Ca (g/con/ngay) 15,96°+3,94 16,04°+3,92 16,8%+3,93
P (g/con/ngay) 11,04°+2.31 11,11%+2,32 11,30%+2,34

Ghi chii: DM (Total digestible nutrients) (tong cdc chdt dinh duong tiéu hoa dwoc); NDF (Neutral Detergent
Fiber): Xo khong tan trong moi truong trung tinh; ADF (acid detergent fiber): Xo khong tan trong moi truong
axit; CP (crude protein); DM (dry matter): Vit chat khé; Ca: Canxi; P: Photpho. Luwong thirc an thu nhdn hang
ngay ciia bo thi nghiém dwoc sir dung cong cu General Linear Model d@é phan tich thong ké ANOVA véi mikc sai
khac cé y nghia P<0,05.

O thi nghiém nay, ham lugng protein cua khau phan duoc thlet ké & muc can bang gilra cac
thi nghiém, do do luong tao xoan ciing dugc coi la mot ngudn protein cung cap cho khau phan
bo tiét sita va duoc sir dung nhu mot ngudn thay thé nhimng loai thirc an protein truyén thong
(Lamminen va cs., 2019). O thi nghiém nay lugng TA thu nhan hang ngay khong co su khac
nhau gifra cac thi nghlem Tuy nhién mot s6 tac gia di tim thay c6 su giam luong thirc 4n tinh
& nhitng khau phan dn c6 chira vi tao (Ramin va cs., 2017).

Nhu vay, viéc bd sung tao xodn & murc 0, 40 hay 200 g/con/ngay trong diéu kién cac khiu
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phan can bang vé ham luong protein thi khong c6 sy anh huong rd rét dén lugng thire dn thu
nhén cda bo sira giai doan tict sira.

Anh huwéng ciia mire bo sung tio xoan den niang suat sira cia bo

Két qua vé NSS cua bo trong thoi gian thi nghiém dugc trinh bay ¢ Bang 3 cho thay: NSS ctia
bo trude va sau ket thue thi nghiém ¢ cac TN khong c6 su khac nhau (P>0,05) dao dong 14,70-
15,20 kg/con/ngay & giai doan dau va 13,48 dén 14,46 kg/con/ngay & giai doan két thuc.

Bang 3. Ning suit sita (Mean+SD, kg/con/ngay)

Chi tiéu NT1 NT2 NT3
NSS dau ky 14,95°+2,70 14,70°+2,70 15,20%+4,30
NSS cubi ky 13,48%+2,54 14,01%2,61 14,46°+4,39
NSSTC dau ky 15,75%+3,17 13,79°+3,10 14,90°+5,95
NSSTC cudi ky 13,86%+3,33 13,76°+3,23 14,37°+4,68

Ghi chii: NSS (Néng sudt sita); NSST C (Nang sudt sita tiéu chuan). Néang sudt sita ciia bo thi nghiém duwoc sit
dung cong cu General Linear Model dé phdn tich thong ké ANOVA véi mirc sai khac co y nghia P<0,05.

Can clr vao tiéu chuan mé sita (NSSTC 4% md sita) dé danh gia NSS toan chu ky cho sira ciia
bo thi co su sai khac nhau gitra hai TN bo duoc an tdo so véi PC 1a c6 su khac nhau; sy gidm
ctia 16 d6i chimg nhanh hon & hai 16 dugc bd sung tao (15,75-13,86 kg & bC va 13,79-13,76
kg va 14,90-14,37 kg & TN duoc bd sung tao). Nhu vay, viée bd sung tao xodn di giit 6n dinh
kha ning tiét sita cua bo (trong thoi gian thi nghiém 60 ngay); Diéu nay phan anh hiéu qua
ctia viéc bd sung tao xoan di lam ting kha ning cho sita va kéo dai duoc thoi gian dinh sita
ctia bo trong chu ky (thoi gian thi nghiém 1 dau dinh cta ky tiét sita).

C6 nhiéu két qua nghién ctru vé NSS khac nhau ¢ cac thi nghiém khac nhau. Nhu bd sung
5% Spirulina platensis (Kulpys va cs., 2009) hoac 200 g/ngay Spirulina platensis (Kulpys va
cs., 2009a) lam ting dang ké NSS. Bén canh d6 Kulpys va cs. (2009) nhan thiy rang nhing bo
sita duoc b sung 200 g tao Spirulina platensis tao ra nhidu sita hon 6 kg so véi bo chi chin tha
trén dong co. Tac dong tich cuc cta tao Spirulina platensis d6i véi NSS ciing da duoc xac nhan
boi nghién ctiru dugc thuc hién boi Simkus va cs. (2007). Tuy nhién, cac nghién ctru khac dugc
thuc hién & nhimg noi khac nhau khong tim thdy anh huéng cua viée bd sung tao dén NSS
(Stamey va cs., 2012) nhu nghién ctru ctia Stamey va cs. (2012) khi bd sung tao giau n-3 khong
anh hudng dén NSS nhung lam ting mé& sita (P<0,05); nghién ctru ctia Moate va cs. (2013) khi
b6 sung 20% bot tao chira axit docosahexaenoic khong anh huéng dén NSS nhung lam giam
md sita; nghién ctru ciia Boeckaert va cs. (2008) khi cho bo an ché do gidu tao da giam chat kho
va NSS nhung nong do axit linoleic lién hop ting 1én; nghién ciru ciia Glover va cs. (2012) khi
bd sung thém tao thi khéng anh hudng téi NSS nhung két qua cua Simkus va cs. (2007) thi
nguoc lai bo sung thém tao Spirulina platensis ting NSS va protein sita.

Nhu vay két qua cua chung t6i ghi nhan co sy anh huong cua viée bd sung tao x04n cac mirc
40 va 200 g/con/ngay den kha ning san xudt sita ciia bo nhung chua thé hién rd ¢6 nghia vé
mat tl}ong ké nhu mot sé két qua nghién ctiru néu trén; Giai thich cho két qua nay 1a c¢6 thé do
y€u t0 thoi gian thi nghiém chua du nhiéu.

Anh huéng ciia mire bd sung tiao xoin dén chit lwrgng sira

Két qua phéan tich chét lugng sita (CLS) cho théy, ham lugng md sira téng $0, protein sira, vat
chat kho trong stta khong c6 sy khac nhau gitra cac thi nghiém (P>0,05); Nhung lam gidm 1o
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rét d6i voi sd luong té bao Soma trong sira d6i voi hai 16 duoc bd sung tao xoan: Tir 803
nghin té bao ¢ 16 dbi chimg xubng con 546 nghin & mirc bd sung 40 g va 164,8 nghin té bao &
mirc bo sung 200 g tao. Piéu ndy ciing ndi 1én rang khi bo dugc dn tio xodn di lam cho stic
khoe tuyén (bau) va dugc cai thién dang ké, day 1a két qua rat co y nghia trong san xuét
(P<0,05).

Bang 4. Thanh phan chit kho, m&, protein, lactose, té bao soma trong sita bo thi nghiém

(Mean+SD)
Chi tiéu NT1 NT2 NT3
MG sira (%) 4,19°+0,48 3,88%+0,62 3,96°+0,62
Protein sira (%) 3,19°+0,12 3,12°+0,13 3,13%+0,07
Ty trong (%) 27,47°+1,08 26,93°+1,49 27,05°+1,14
VCK (%) 8,44°+0,32 8,24°+0,35 8,26+0,23
SCC (1000) 802,00 546,00 164,80

Ghi chii: SCC (Somatic Cell Count): Sé lwong té bao soma, VCK: Vit chat khé. Chdt lwong sita ciia bo thi
nghiém dwoc si dung cong cu General Linear Model dé phan tich thong ké ANOVA véi muee sai khdac co y nghia
P<0,05.

Nghién ctru ctia Simkus va cs. (2007) cho thay ring mé sita ting tir 17,6% dén 25,0%, protein
stta tang 9,7% va duong lactose tang 11,7% & bo an Spirulina so voi bo khong an. Cung chung
nhan dinh, theo (Kulpys, 2009) Spirulina la mét nguon giau protein ciing c6 thé dugc sur dung
nhu mot chat bd sung protein dé ‘tang NSS va protein sita. Mt nghién ctru cia Panjaitan va cs.
(2015) phat hién ra rang viéc bo sung Spirulina platensis vao thic an bo chan tha véi lwong
protein khau phén thip co6 thé lam ting hiéu qua san xuat protein cua vi sinh vét trong da co, sau
d6 c6 thé chuyén hoa thanh cac san pham sita. Tuy nhién, ciing c6 mot s6 nghién ciru ghi nhan
trai chiéu khi str dung tio xodn trén bo dang tiét sita cho thiy md va protein sita ting 1én
(Panjaitan va cs., 2015) con két qua cua (Moate va cs., 2013) thi thdy md sira giam. Su khac biét
gilta cac nghién ctru nay chu y€u la do cac loai va nguén goc tao bién dugc sir dung trong ché
d6 an cua bo. Cac nghién ctru niy ciing da phat hién ra rang tao Spirulina d4 cai thién tang khoi
luong, kha ning sinh san va chit lugng dinh dudng ctia san pham gia stc.

Té bao soma (SCC - Somatic cell count) c¢é trong sita duoc coi nhu 1a mot chi sé vé sirc khoe
tuyén via va chat luong sita (Atakisi va cs., 2010; Yuan va cs., 2012). Atakisi va cs. (2010) két
luan rang viém va cin 1am sang lam thay ddi can bang oxy hoa/ chit chéng oxy hoa dan dén
giam murc do chéng oxy héa cia sita. Té bao soma hién dién trong sira bo binh thuong chi
yéu la dai thuc bao, chiém 66-88% (Pyorala, 2003). Ngoai ra sira binh thuong con co té bao
lympho (B hoédc T) 10-27%; té bao biéu mod 0-7% (Lee, 1980). Ty 1é bach cau trung tinh trong
stra bo binh thuong rat thap chi khoang 1-11%, trung binh 2%. Cu thé, dya vao sb luong té
bao soma dé danh gia mic do viém va thi c6 80% sita sach chira it hon 100.000 té bao/ ml
sita, 20% c6 sO lugng té bao 16n hon 100.000 té bao/ml sita va chi cé 5% trén 300.000 té
bao/ml. Su ting sd luong té bao nay (chu yéu 13 bach cau trung tinh) thuong do anh hudng
cua tinh trang viém vu (Pyorala, 2003; Radostits, 2007). Trong nghién ctru ctua (Simkus va
cs., 2007) Spirulina trong ché do n ciing ¢ lién quan dén viéc giam dang ké s6 lugng té bao
soma trong stra dén 29,1%, do d6 cai thién gia tri an toan thyc phém cua sira. O két qua thi
nghiém nay cho thiy s lugng té bao Soma giam theo ham lugng bd sung tdo xoan (tir 546
xudng 164,8 nghin té bao) thip hon so v6i khong bd sung (802 nghin té bao).

Co6 thé thay rang viéc bd sung tio xoan vao khau phan bo tiét sita khong anh huong dén ty 18
md, protein, VCK khong m& trong sira nhung lam giam rd rét s6 luong té bao soma trong sita.
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Anh huéng ciia mire bo sung tido xoin dén thanh phin céc axit béo trong mé sira

Ham lugng axit béo trong sita Ia chi tiéu quan trong trong thi nghiém nay. Két qua phén tich
cho thiy hau hét cac chi s6 vé cac loai axit béo bdo hoa va khong bao hoa déu co xu hudng
giam (C4-C17) khi bo sung bot tdo X04n. Ngoai tir C18:3 n-3, C20:0, C20:1 n-9, C21:0 va
DHA. Pic biét 1a chi s6 xo vira IA va chi s ting cudng stc khoe (HPI) duoc cai thién theo
hudng tot khi bd sung tao xodn dugc phat hién & nghién ctru nay.

Bang 5. Thanh phan axit béo trong sita (Mean+SD, mg/100g sira)

Axit béo NT1 NT2 NT3
C4:0 91,50 + 54,20 48,15+ 10,44 57.51 + 17,24
C6:0 87,90 + 53,20 5126+9.16 58,44 + 17,62
C8:0 54,30 + 32,20 34,32+ 581 38,45 + 12,42
C10:0 114,00 + 70,40 75,71 + 13,72 80,20 + 23,80
C11:0 18,82 + 0,64 14,42 £0.35 14,30 + 0,42
C12:0 193,80+117.,20 135,35+15,44 137,60+35,70
C13:0 342+ 1,62 2,08 £ 0,36 2,46 £ 0,69
C14:0 588,0+307,0 411,50+58,70 414,30+133,1
Cl14:1n5 64,30 + 36,20 39,80 + 30,30 42,26+ 10,12
C15:0 63,90 + 23,40 41,88 + 7,61 44,18 + 14,17
C16:0 1468,0+433,0 1136,9+162,2 1109,0+489,0
C16:1n7 77.30 + 30,80 58,48 + 21,03 62,70 + 17,03
C17:0 27,05+ 5,24 21,73 £5.27 21,93 12,22
C18:0 425,10£91,40 451,80+104,60 390,0+274.0
C18:1n9t 0,00+ 0 6,32 + 2,83 0,00+ 0
C18:1n9c¢ 1243,40+201,7 964,20+171,6 960,00+£551,0
C18:2n6t 14,90 £ 4,21 12,22 + 2,07 12,37 £ 6,94
C18:2n6¢ 76,61 + 19,39 45,50 + 26,30 64,10 + 22,12
C18:3n3 9,57 + 3,55 20,30 + 25,90 9,13 +2.56
C20:0 439 +2,92 6,88 + 1,32 6,49 + 4,50
C20:1n9 1060,00::0,98 1028,00:0,94 1892,00+1,09
C20:3n6 2,69+ 1,11 232+1,32 225+ 1,67
C20:4n6 6,93 + 2,47 521+ 1,39 5124227
DHA 0,34 +0.11 2,93 +0.56 0,00+ 0
SFA 3124,0+1082,0 2420,0+319,0 2362,0£1001,0
MUFA 1386,0£200,8 1063,60+187.8 1067,0+£566,0
PUFA 111,70 + 27,00 85,94 + 12,70 93,20 + 28,20
MUFA/SFA 047 +0,11 0,44 + 0,04 0,44 +0,13
PUFA/SFA 0,04 0,01 0,04 + 0,01 0,04 + 0,01
1A 2,68 2,54 2,50
HPI 0,37 0,39 0,39

Ghi chu: SFA (saturated fatty acid); MUFA (monounsaturated fatty acid); PUFA (polyunsaturated fatty acid);
DHA (docosahexaenoic acid). IA = (C12:0 +(4 x C14:0) + C16:0)/2UFA; HPI = SUFA/(C12:0 + (4 x C14:0)
+ C16:0); UFA: unsaturated fatty acid; IA: index of atherogenicity - chi sé sinh xo vita; HPI: health-promoting
index - chi $6 ting cuong sirc khoe.

Axit béo (FA) cua chat béo trong sita dugc coi 13 thanh phan dinh dudng quan trong trong
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khau phan an cta mot bo phan dang ké dan sé va anh huong 16n dén strc khoe con nguoi
(Hanus va cs., 2008). Dbi voi chin nudi bo sita, thanh phan axit béo ciing duoc coi 1a mot yéu
tb quan trong trong chat luong sita twoi nguyén liéu. Hién nay, tac dong cua chét béo trong
sita di v6i strc khoe con nguoi da va dang duoc chu y nhiéu (Chung va cs. , 2018). Dleu quan
trong la phai nghién ctru cac ngudn gy nén sy thay d6i axit béo trong sira, bao gom yéu to di
truyén, quan ly va dinh du6ng vat nu6i. Nhiing no luc dé cai thién thuc té thanh phan axit béo
trong sira dé mang lai loi ich cho ngudi tiéu dung thudng dugc dua trén hai Iy do: 1) tir quan
diém dinh dudng, ty 18 axit béo bao hoa (SFA) thap hon va ty 1¢ axit béo khong bdo hoa
(unsaturated fatty acid - UFA) cao hon, déc biét 1a cac axit beo khong bao hoa da (PUFA) n-3;
2) theo quan diém kha nang sir dung, ty 1¢ UFA cao hon dugc uu tién (tirc 1a kha nang tach bo
dé dang hon 12 mong muon ctia ngudi tiéu dung).

V& khia canh céac axit béo bdo hoa (Saturated fatty acid - SFA). Mac du ty 1€ MUFA va céc
axit béo khong no chudi dai tir ho n-3 ¢ tac dung c6 loi cho sirc khoe con nguoi, nhung axit
béo bao hoa (SFA) lai 1a thanh phan chat béo chinh trong ché d6 an ciia con nguoi. Ching 1a
nhimg chét 6n dinh, c6 ngudn gdc chu yéu tir cac san pham dong vat. Mot ty 16 SFA qua cao
trong ché d6 an udng c6 thé gy ra cic bénh man tinh nhu xo vita dong mach, suy tim hoic
béo phi. Cac khuyén nghi chung vé ché d6 an udng lién quan dén viéc giam SFA va tiéu thu
cholesterol dé giam ty 1¢ bénh tim mach vanh (German va cs., 2009). Hon nira, tac dong cu
thé cua SFA ddi véi nguy co mac bénh tim mach da duoc lam rd va chu yéu qua trung gian
tang lipid mau, dic biét 1a cholesterol lipoprotein ty trong thap (LDL-C) (Griffin, 2017). O két
qua thi nghiém nay cho thidy ham luong SFA giam rd rét khi bo dugc bod sung tio xoan tir
29,1% (40 g tao xoan/con/ngay) dén 32,3% (200 g tao xoan/con/ngay).

Mit khéac cac nghién ctru duoc trién khai trude ddy cho thay nong do LDL trong mau ting 1én
1a do axit lauric (C12:0), myristic (C14:0) va palmitic (C16:0), trong khi céc axit béo bao hoa
khac co6 trong sira s€ vo hi¢u hoa tdc dung cua chung vi ching lam tang mic HDL (Parodi,
2009). Cac SFA (C12:0, C14:0 va C16:0), thuong co lién quan dén viéc co tac dong bat loi
dén céac chi s6 vé nguy co tim mach (Givens va Symposium, 2012). Diéu nay 1a do viéc tiéu
thu qua nhiéu SFA c6 lién quan dén viéc tang nguy co mac bénh tim mach (Kromhout va cs.,
2000). Cu thé trong thi nghiém nay khi b sung tao xodn thi ham lwong C12:0 giam xudng tu
40,9% dén 43,2%, ham luong C14:0 giém tir 41,9% dén 42,9% va ham lugng C16:0 gidm tir
29,2% dén 32,4%. Piéu nay cho thiy viéc bd sung tdo xodn di lam _thay ddi dang ké ham
lu0’ng cac axit beo nay theo huong co loi cho sirc khoe con nguoi. Nhiéu tac gia ciing di danh
gia vé tac dung khéng mong muén cua axit C12:0, C14:0 va C16:0, cu thé 1a: C14:0 va C16:0,
tang téng muc Cholesterol trong mau va ting nguy co mic bénh tim mach (Arnould va
Soyeurt, 2009); C18:0 va C14:0, ting kha ning sinh huyét khdi va mic Cholesterol (Arnould
va Soyeurt, 2009); C12:0, C14:0 va C16:0, c6 lién quan dén tang nguy co xo vira dong mach,
tang lipid mau va cholesterol lipoprotein mat do thap, béo phi va bénh tim mach vanh (Haug
va cs., 2007).

Céc nghién ctru bd sung vao khau phan thirc an cho gia stc nhai lai bang dau ca, dau thuc vat,
hat c6 dau va céc dang chit béo dugc bao vé khac, & mire do nhét dinh cling co thé anh hudng
dén su gia ting ham luong axit béo khong bao hoa trong sita (Schmidely va Andrade, 2011).
Nhung mot sb tac gia da bao cdo 1a co anh hudng tiéu cuc ciia chung dén huong vi sita. Hon
nira, n6 c6 thé gy suy giam ham luong md sita va giam NSS. Su thay ddi thanh phan axit béo
clia sita cling c6 thé lam thay ddi dic tinh cta cac san pham sira, tirc 1 bo mém hon dang ké.
Tuy nhién, trong hau hét cac nghién ctru, viéc bo sung dau thuc vat hodc hat c6 dau cho bo
sita cai thién dang ké thanh phan chit béo trong sita. D6 1a 1am tang ty 18 cac axit béo c6 loi
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bao gdm MUFA va n-3 PUFA ciing nhu Al va Tl thip hon (Szumacher-Strabel va cs., 2011).

O thi nghiém nay vige b6 sung tao Xoan da cai thién dang ké chi sd 1A (mdex of
atherogenicity - chi sd sinh xo vira) va chi s HPI (health-promoting index - chi s6 ting cuong
strc khoe). Cu thé 1a chi sb Al giam tir 2,68 (PC) xudng 2,53 va 2,50; trong khi chi s HPI
tang 1&n tur 0,60 (16 601 chtng) 1én 0,62 va 0,63. Pay 1a ddu hi¢u t6t ctia chat lugng sira khi
dugc b sung tao xodn trong thi nghiém nay. Béi vi: IA chi ra m01 quan hé giita tong SFA va
tong cac axit béo khong bao hoa. Cac 16p chinh ctua SFA bao gom C12:0, C14:0 va C16:0,

dugc coi 1a chat gay xo vira (chung uu tién sy két dinh cua lipid véi cac té bao cia hé théng
tudn hoan va mién dich) (Monteiro va cs., 2018). Axit béo khong bio hoa dugc coi la chit
chéng xo vita vi chung trc ché sy tich tu mang bam va giam murc d6 phospholipid, cholesterol
va axit béo este hoa (Monteiro va cs., 2018). Do d6, viéc tiéu thu thuc pham hodc san pham c6
IA thap hon c6 thé lam giam muc cholesterol toan phan va LDL-C trong huyét tvong ngudi
(Yurchenko va cs., 2018). Mit khac, HPI 1a nghich dao cua IA, n6 hién cha yéu duoc sir dung
trong nghién ctru vé cac san pham tir sita (Bonanno va cs., 2016) va pho mat (Giorgio va cs.,
2019). Cac san pham sira ¢ gia tri HPI cao dugc cho 1a ¢6 lgi hon cho stc khoe con ngudi.

Ciing trong két qua nghién ctru nay, sy anh hudng ciia tao xoin ngoai sy tic dong lam giam
ham luong SFA va mét sb axit béo bat loi (C12:0, C4:0 va C16:0) thi ciing c6 xu hudng 1am
giam ham luong axit béo khong bao hoa da (PUFA) va axit béo khong bao hoa don (MUFA)
c6 ¥ nghia du khong dang ké. Trong khi d6 cac chi s6 MUFA/SFA va PUFA/SFA gan nhu
khong thay d6i. Cu thé 1a ham lugng MUFA ¢ bo thi nghiém dao dong tir 1663 dén 1386
mg/100 g sita, PUFA dao dong tir 85,94 dén 111,7 mg/100g sita; ty 16 MUFA/SFA tir 0,43
dén 0,47 va PUFA/SFA tir 0,036 dén 0,04.

Nhu vy, viéc bd sung tao xoan di 1am thay d6i dang ké cau triic clia cac thanh phan axit béo
trong md sita theo hudng c6 191 cho strc khoe con ngudi va ¢ mirc bd sung 40 g/con/ngay co
ket qua tot hon mure 200 g/con/ngay & di€u kién thi nghiém nay.

Anh huéng ciia mirc bo sung dén sirc khoe ciia bo

Strc khoe cua bo duoc danh gid thong qua khdi lwong co thé nhung nhin tong thé vé anh
huong dén sirc khoe thong qua bé ngoai d6 1a danh gia qua diém thé trang cua bo (BCS).
Thong qua diém thé trang s& phan anh dugc mirc d6 can bang dinh dudng trong khau phan
hoidc tac dong cia mot s6 yéu t6 khac ma co thé tiép thu dugc phan dnh qua bén ngoai nhu: do
bong cua da, 46 muot cia 16ng, su nhanh nhen linh hoat trong hoat dong v.v... Két qua thu
dugc thé hién qua Bang 6.

Bang 6. Diém thé trang (BCS) ctia bo thi nghiém

Chi tiéu NT1 NT2 NT3
BCS dau ky 2,93%40,12 2,86%40,13 2.97%40,17
BCS cudi ky 3,10°+0,08 3,12%4+0,07 3,18%4+0,06
TB BCS 3,02°+0,13 3,02°+0,19 3,05%+0,15

Ghi chi: BCS (Body conditional score). Piém thé trang ciia bo thi nghiém dwoc sir dung cong cu General Linear
Model dé phan tich thong ké ANOVA véi murc sai khac cé y nghia P<0,05.

Qua két qua Bang 6 cho thdy, diém thé trang déu c6 xu hudng ting & ca ba nhoém sau thoi gian
thi nghiém. O nhom bo PC, diém thé trang thay ddi tir 2,93 1én 3,1; nhom bo & TN1 diém thé
trang tang tir 2,86 1én 3,12 va nhom bo & TN2 diém thé trang ting tir 2,97 1én 3,18. Tuy vay,
vé mit thong ké thi khong thay co sy khac nhau (P>0,05) vé diém thé trang giita cac nhém bod
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trudc va sau thi nghiém; theo chung t6i thi thoi gian trong 60 ngay chua du dé lam thay dbi rd
nét chi tiéu nay. Tuy nhién, sy anh hudng cia viéc bd sung tio xodn da lam ting tac dong cd
hiéu qua hoat dong ctia hé vi sinh vat da co va tac dong dén tiéu hoa, hap thu chét dinh dudng
ctia bo nén da lam tang sirc khoe (béo 1én) clia bo thong qua chi sé BCS tuy chua thé hién rd
vé mit thong ké.

Theo nghién ctru cia Kulpys va cs. (2009) nhiing bo sira an Spirulina da dugc cai thién tinh
trang co thé (8,5-11%) khi so sanh véi nhitng con khac khong an. Khéi luong ting hay diém
thé trang ciia gia suc thuc chit tity thudc vao sb lugng va chit luong cac chat dinh dudng, do
d6 anh hudng dén ning suit va loi nhuan cia trang trai. Cac dic diém vé khdi luong cia bo
thudng xuyén duoc sir dung dé danh gia sirc khoe bo trong nganh coéng nghiép sira dé udc tinh
tinh trang niang lugng cta bo trong thoi ky mang thai, tiét sita va giai doan can sira (Stockdale,
2001). Hau hét cac nghién ctu vé Spirulina trudc day dugc thuc hién vé dic diém khdi luong
sdng va cac biéu hién gen chu yéu tap trung vao gia stc san xuét thit (Kashani va cs., 2015)
ma khong cha y dén gia suc cho sita (Holman va Malau-Aduli, 2013). Hau hét cac hé thong
chan nudi bo sira trén thé gidi déu dwa chil yéu vao dong co/ thirc an thd xanh lam ngudn thirc
an chinh (Stockdale, 2001). Hé thong danh gia dua trén dong co 1a noi nang luong han che
nhat. Giéi han ning luong an vao c¢6 anh huong truc tiép dén tinh trang kh01 lugng song
(Butler, 2000). Nhiing thay d6i sinh 1y nay s& anh huong den khéi lugng sdng va diém thé
trang ctia bo. Vi vay, dé duy tri mdt con bo trong tinh trang t6t, diéu quan trong la ching phai
tiéu thu mot khau phan nang luong doi dao véi day du proteln khoang chit, vitamin va axit
béo thiét yéu. Gia cam, lon va tho da duoc nghién clru rong rai dé danh gia tac dung c6 loi cta
viéc bd sung Spirulina ddi véi tinh trang khéi luong (Spolaore va cs., 2006). B0 sira it dugc
cha y. Tuy nhién, cac nghién ctru truge day duge thyc hién vé phan Ung tang khéi luong cia
vat nudi ddi véi viée bd sung Spirulina vao ché do an ludn co tac dung tich cuc dién hinh nhu
nghién ctru ciia Holman va cs. (2014) khi b6 sung 10% Spirulina trén ciru thi khéi luong 16 thi
nghiém ning hon (41,9 kg) so v&i ddi ching (40,6 kg) sau 9 tudn; khi bd sung trén tho thi
theo nghién ctru ctia Peiretti va Meineri (2011) thi khdi luong giét md trung binh cta tho cho
an 100 g Spirulina 1a 3.184 g so voi d6i chimg 1a 2.983 g sau 31 ngiy; nghién ctru cia
Grinstead va cs. (2000) khi bd sung 20 g Spirulina/con/ngdy trén lon thi c6 ting khéi lugng
cao hon so véi DC, nghién cuu trén cé ctua Stanley va Jones (1976) khi cho an 29 g DM/kg
KL trong vong 28 ngay co toc do ting khoi luong hang ngay 1a 14 g, va hiéu sut tiéu hoa
thirc an 1a 2,0 va khi bd sung 200 g Spirulina platensis trén bo cia Kulpys va cs. (2009) thi
nhan thay bo 16 thi nghiém béo hon 16 BC.

KET LUAN

B6 sung tao xoan Spirulina platensis & mirc 40 va 200 g/con/ngay khong anh huong dén kha
nang thu nhan thirc dn hang ngay cia bo, 6n dinh duoc kha ning san xuét sita va cai thién strc
khoe cua bo.

B sung tao xodn dd lam giam rd rét s lugng té bao soma trong sita tir 802.000 té bao/ml sita
¢ nhom doi chirng xuong 546.000 t€ bao/ml stra & mic bo sung 40g va 164.800 té bao/ml sira
¢ muc bo sung 200 g tdo, lam tang suc khoe tuyén vu cia bo.

B6 sung tdo xodn di lam giam luong SFA dang ké xudng 29,09-32,28% va mot s6 axit béo
bat lgi ddi véi stic khoe con ngudi (C12:0, C4:0 va C16:0), ciing c6 xu huéng lam giam ham
luong axit béo khong bdo hoa da (PUFA) va axit béo khong bdo hoa don (MUFA). Chi sb
MUFA/SFA va PUFA/SFA gan nhu thay d6i khong déng ké tir 1.663 dén 1.386 mg/100g sita;
PUFA dao dong 85,94-111,7 mg/100g; ty 1¢ MUFA/SFA 1a 0,43-0,47 va PUFA/SFA 0,036-0,04.
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Viéc bd sung tao xodn da lam thay doi chi sé so vita (AI) va chi sé ting cudng strc khoe (HPI)
theo hudng co 1oi cho stric khde ctia con nguoi.

Tom lai, bd sung mirc 40 g tao xoén/qon/ngé}{ vao khau phén an ciia bd giai doan tiét stra dé
tang cuong suc khoe tuyén (bau) v dé giam té bao Soma sita va lam thay doi thanh phan axit
béo khong no ¢ lgi cho sttc khde nguoi ti€u dung sira.

LOI CAM ON

Nghién ciru dugc thuc hién dudi sy tai trg kinh phi va nguyén liéu téo’xoén tur Cong ty cé
phan Khoa hoc xanh HIDUMI PHARMA. Chung t6i rat tran trong va bi€t on sy tai trg d6 dé
hoan thanh nghién ctru nay.
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ABSTRACT

Effect of Spirulina (Spirulina platensis) on performance, milk composition and fatty acid profile
on latating dairy cows

The objective of this research to evaluation of Spirulina platensis supplementation on lactating dairy cow
performance, feed intake, milk production and lameness in dairy cattle. The trial was conducted on 15 first
lactation dairy cows in Bavi cattle and Forage Research Center from on 60 day of period. All animal was
randomized in 3 groups of the experimental with supplementation 0, 40 and 200 g per cow per day of
Spirulina. The animals was analysed of body weight, everyday milk production. The sample of milk was
analysis of chemical composition, fatty acids (SFA and USFA). The results were showed that: Spirulina
platensis supplementation of 40 and 200 g/cow/day had no affected on dry master intake, milk production,
milk fat, milk protein and milk solids, while slily encreasing the body condition score of cattle. Inadtion, the
supplementation of 40 g Spirulina platensis was significant decreased the somatic cell count in milk and
changing the unsaturated fatty acid, and fatty acid potentiol for human health. Base on this study it coutd be
suggedted thats supplementation of 40 g Spirulina platensis may effect on structure of milk fatty acid towards
healthy for consumer.
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