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TOM TAT

Nhu ciu ciia nguoi tiéu ding déi véi cac loai thue phdm cao cip co loi cho sirc khoe dang ngay cang phat

trién. Nhiu nghién ctru dé dugce thyc hién nhidm nang cao gié tri dinh dudng cua cac loai thuc pham nhu thit,
trimg, va sita bang cach thay dbi khiu phan an. Trimg dugc xem la cach thudn tién nhét dé cung cép cac chat
dinh dudng c6 hoat tinh sinh hoc. Trong khi ham lwong protein va lipid tdng sb cia trimg khong dé dang thay
dbi, thi thanh phin acid béo, khoang chét, vitamin lai ¢6 thé thay ddi duoc bing cach thay d6i khiu phan dinh
dudng thirc dn nhat dinh cta ga. Trong nghién ciru nay, ching t6i da nghién ciru anh hudng cia viée bd sung
sinh khdi tao bién Schizochytrium mangrovei PQ6 vao khiu phin co s¢ dén ning suit va chat luong trimg, dic
biét 1a ham luong acid docosahexaenoic (DHA, C22: 6w-3) cua ga mai dé. Sau muoi ga mai dé chuyén tring
dong G3 (lai gitta dong ga HA va Hungary, 51-60 tudn tudi) dugc chia thanh 3 16, mdi 16 20 con (KPCS, KP1
va KP2). Tt ca cac nhom déu dugce cho dn khéu phén co s& co thanh phan dinh dudng ding tiéu chuén. Ngoai
ra, nhém KP1 va KP2 duoc bd sung thém sinh khéi tao S. mangrovei PQ6 nhu ngudn cung cép cac acid béo w-
3 voi lugng twong tng 1a 1 va 5%. Két qua thu dugc cho théy, sau 10 tudn thur nghiém, viéc bd sung sinh khéi
tao vao khiu phén an khong lam anh huong toi ty 1¢ d¢, ndng suét tring va mot sé chi tiéu chét lugng trimg
thong thuong (khéi lwong trimg; ty 18 long d6, long tring; chi s6 Haugh va mau sic 1ong d6). Tuy nhién, viée
bd sung tao & mirc 5% da cdi thién kha rd rét ham lugng DHA trong trimg (234,19 mg/trimg) so véi ddi chimg
(52,85 mg/trimg) va & 16 bd sung 1% vi tao (54,15 mg/ trimg).

Tir khoa: Acid béo omega-3, acid docosahexaenoic, lipid, tricng ga omega-3, Schizochytrium mangrovei PQ6

MG PAU

Hién nay, viéc chian nudi léy thuc phém phu
thudc nhidu vao ché d6 an chu yéu 1a bot ngd va dau
tuong. Trong khi dan sb toan cau du kién sé dat 9 ty
vao nam 2050, viéc su dung bt dau twong cho chin
nudi s& anh huong toi an ninh luong thyc. Do vay,
nhleu nha nghién ctru trén thé giéi da ¢ ging tim
ngudn dinh dudng thay thé. Mot trong nhiing ngudn
thay thé d6 1a vi tao boi day 1a dbi twong c6 chira
nhidu chét dinh dudng cé chét lwong (Park et al.,
2015). Vi tao da dugc sir dung nhur mot ngudn cung
cép protein va chat xo dé bd sung dinh dudng &
nguoi va dugc mo rong cho nganh chan nudi va nudi
trong thuy san (Lum et al., 2013; Gatrell et al., 2014)
nham nang cao chét luong san pham thit, trimg va
sita. Nhiéu nghién ctru da chimg minh viéc bd sung
vi tao giau acid docosahexaenoic (DHA, C22:6w-3)
vao ché d6 an cua gia stc, gia cam da lam ting ham
lugng DHA trong sita bo, md co ¢ lgn va long do

trimg ga (Becker, 2004; Sardi et al., 2006; Stamey et
al., 2012). Tring ga 1a mot loai thwc phim phd
thong, ré tién va bd dudng. Tuy nhién, tring thuong
chira ham lugng twong ddi cao cac acid béo thude
nhom -6 nhung ham luong acid béo w-3 lai thap.
Boi vi hai loai acid béo nay cé su khac biét vé chirc
ning sinh ly ciing nhu chuyén héa va trong nhidu
truong hgp ching c6 tdc dung sinh ly trdi ngugc
nhau nén viéc can d6i ham luong cua ching trong
céc loai thyc pham dugc coi 1a mot yéu té quan trong
lién quan dén ty 18 mic mot sd loai bénh nhat dinh
(Shahidi, Wanasundara, 1998; Simopoulous, 2000).
Céc nghién ctru nhim nang cao ham lwgng DHA
trong trimg da dugc tién hanh. Thir nghiém trén ga
mai dé an tao Schizochytrium sp. (Abril et al., 2000)
hay phéi tron bot sinh khéi tao Schizochytrium vao
thirc an cho ga (Park et al., 2015) déu mang lai
nhung hiéu qua r3 rét nhu tdng nang suat trung, mau
sdc long do, d6 cimg vo, cai thién vé mau sic long
do va ham lugng DHA & long do tring ciling tang 1én
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& cac cong thirc bd sung tao, ty 1& w-6/w-3 giam.

Trong nghién ctru nay, ching t6i da danh gia hiéu
qua cia viéc bd sung vi tao Schizochytrium
mangrovei PQ6 ¢ cac muc khac nhau (1 va 5%) dén
nang suét va mot s6 chi tiéu chét lugng trung trén
giong ga dé chuyén trimg (dong ga G3- lai gilta dong
ga HA va Hungary), dac biét 1a ham lugng DHA.

VAT LIEU VA PHUONG PHAP
Doi twgng
Déi tugng trong thi nghiém 1a ga dé chuyén trimg

gidng lai giita ga HA voi ga Hungary (dong ga G3)
giai doan tir 51 dén 60 tuan tudi, khdi luong trung

Hoang Thi Thi Lan Anh et al.

binh 1,6-1,8 kg. Thi nghiém dugc tién hanh trong 10
tudn tai Tram nghién ctru chin nu6i ga Phd Yén, tinh
Théi Nguyén, thuéc Trung tim Nghién ctru Gia cim
Thuy Phuong — Vién Chéan nudi.

Ga dugc nudi trong 16ng dé chuyén dung (kich
thude 60x60x50 cm) (mdi 1ong bdn con), trong ciing
moét diy chudng thiét ké theo kiéu chudng nudi ban
cong nghiép c6 hé thong quat thong gid. Mdi 1dng co
méng an riéng dé theo ddi lwgng thirc an thu nhan.

Tét ca ga thi nghiém déu duoc tiém phong day du
cac loai vacxin va dugc chim so6c nhu nhau, theo
quy trinh chan nu6i ga dé tring cta Trung tam
nghién ciru Gia cdm Thuy Phwong - Vién Chan nudi.
Ga dugc cho an thich nghi 1 tuan trudc khi tién hanh
thi nghi¢m.

Bang 1. Thanh phan nguyén liéu va dinh duwéng clia khdu phan co sé.

Nguyén liéu g/kg Gia tri dinh dwéng
Ngbé 554,0 Nang lvong (Kcal/kg) 2708
Cam my 30,0 Protein (%) 17,6
Théc 30,0 M& tho (%) 2,27
Kho a6 twong An Do 48% 75,0 Xo thd (%) 3,58
P266 40,0 Canxi (%) 3,27
P268 230,0 Phot pho (%) 1,09
Premix khoang 3,0 Methionine (%) 0,49
DCP 35,0 Lysine (%) 0,86
Premix vitamin 1,00
Methionine 1,00
Lysine 1,00
Bang 2. Thanh phan acid béo trong cac mau cam thi nghiém.
Ham lwong (% so véi téng sé acid béo)

Cac acid béo

KPCS KP1 KP2
14:0 0,29 0,66 1,52
15: 0 0,06 0,30 1,01
16:10-7 0,39 0,33 0,28
16:0 15,92 19,44 27,46
17:0 0,17 0,20 0,38
18:2w-6 44,52 43,31 37,15
18: 10-9 32,17 30,10 26,31
18:1w-7 0,58 0,47 0,55
18:0 4,97 4,97 4,06
20: 10-9 0,29 - -
20:0 0,46 0,31 0,35
22:0 0,18 - 0,18
22:6w-3 - 0,08 0,74
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Chuén bi khdu phin in cho ga dé

Vi tao bién di dudng S. mangrovei PQ6 dugc nudi
trong trong binh 1én men 30 lit trong méi trudng M12 &
nhiét d6 28°C. Sau 96 h 1én men, dich tdo duoc ly tim &
4000 vong/phut trong 10 phut dé thu sinh khéi. Sinh
khéi tao tuoi duoc siy kho & nhiét do 70-80°C, dong
g0i trong cac tii nylong dugc han kin.

Khéu phin in cho ga d¢ gom: khau phan co s
duoc phéi tron tai Tram Nghién ctru chan nudi ga Phd
Yén, Thai Nguyén, thuéc Trung tdm nghién ctu gia
cdm Thuy Phuong, Vién Chan nudi (Bang 1). Khau
phén co s¢ duge bd sung 1% (KP1) va 5% (KP2) sinh
khdi kho vi tao bién Schizochytrium mangrovei PQ6.
Thanh phén acid béo trong cac KP thirc an dugc chi
ra trén bang 2.

Thi nghiém duoc thiét ké theo phuong phép thi
nghiém mot nhan t6. Ga duogc bd tri ngau nhién vao
ba nghiém thic va mdi nghiém thirc dugc lap lai 5
lin. Cac nghiém thirc 1an lugt 1a: DSi ching- khiu
phin co s& (KPCS) khong bd sung vi tio; KP1:
KPCS + 10 g sinh khdi tao S. mangrovei PQ6/kg
thirc an. KP2: KPCS + 50 g sinh khdi tio S.
mangrovei PQ6/kg thirc an.

Phuwong phap liy miu trimg khio sat

Mau tring ga duoc thu thap ra trong 3 ngdy lién
tuc va danh déu theo timg 6 chuong tuong g voi ba
nghiém thte. Trong tong s0 trimg thu dwoc ciia mdi
nghiém thirc, chon ngau nhién ra 6 qua dé khao sat
mot sb chi tiéu chat lugng trimg thong thuong & tuan
thi nghiém 3 va 6. Ham lugng lipid, thanh phan acid
béo, ham luwong DHA, B-carotene va lycopene trong
long do trimg dugc khao sat & tudn 3, 6 va 9 (long do
cua 6 qua dugc tach ra va tron déu voi nhau).

Xac dinh cac chi tiéu ning suat trirng:

- Ning suét trimg = tng s6 trimg thu dugc/mot
ga mai trong ca giai doan thi nghiém;

- Ti 1& dé (%) = (téng sb tring thu dugc/ s ga
trong mdt 6 chuodng) x 100%;

- Lugng thic an thu nhén (g/ga/ngay) = luong
thirc an cho an trr di thirc an thira trong mot ngay;

- Tiéu tén thirc n (g thiic 4n/10 trimg)=
thirc an tiéu ton dé san xuat ra 10 qua tring.

lwong

Cic chi tiéu vé chét lwgng trimg théng thuong gom:

- Khéi lugng trimg (g): trimg sau khi nhat duoc
cén va ghi chép s6 do khdi lugng;

- Ty 1& cac thanh phan cta qua trimg gdm long

do, long trang va vé dugc can riéng va tinh dua trén
khoi luong trimg;

- Pon vi Haugh (Haugh Unit hay HU): duoc tinh
theo cong thire HU = 100 x log (h— 1,7 W**7 + 7,57):

_ Trong d6: HU: DBon vi Haugh, h: Chiéu cao long
trang dac, W: Khoi lugng trung.

- Mau sic long d6 (MLD): dugc x4c dinh bing
quat so mau Roche.

Ham lrong lipid tong s6

Ham luong lipid tong s6 dugc phan tich theo
phuong phap cua Bligh va Dyer (1959) c6 mot sé cai
tién phu hop voi didu kién ciia Viét Nam. Can 1 gam
sinh khdi long d6 trimg da sdy kho cho vao cbi st va
nghién min trong cat thuy tinh. Sau d6 b6 sung 5 ml
nudc cét, 6 ml chloroform va 12 ml methanol vao cdi
sir. Hon hop dugc nghién déu trong 2 min va chuyén
vao ong ly tdm. Sir dung 6 ml chloroform rira cbi
chay sir, chuyén vao ong ly tam. Hon hop duoc
voltex déu trong 30 s. Tiép tuc rira cdi bang 6 ml
nude cat. Sau d6, hdn hop dugc ly tam ¢ 6000
vong/phit trong 15 min dé phan 16p. Lop trén chira
chu yéu 13 nuéc va methanol, 16p dudi chira chii yéu
1 lipid, chloroform va b sinh khéi. Thu 16p dudi va
loc bo bé sinh khdi. Cit quay loai bé dung moéi dé
thu san pham lipid.

Ham lwgng B-carotene va lycopene

Quy trinh tach chiét carotenoid va lycopene dugc
thyc hién theo phuong phap cua Amar va dong tac gia
(2013) c6 mot s6 cai tién cho phu hop véi diéu kién cua
Viét Nam. Long do trimg cta cac nghiém thiic duoc
tach ra va sdy kho. 5 g long d6 trimg dugc nghién min
bang cat thity tinh va cho vao lo pyrex 250 ml. Sau d6
b6 sung thém 100 ml hdn hop dung méi hexane:
acetone: ethanol = 2:1:1 (v/v/v), khudy lién tuc trong
1,5 h ¢ nhiét d¢ phong. Sau thoi gian phan ung, thu
duoc hdn hop dung dich mau tring duc. Loc hdn hop
dung dich bang gidy loc thé thu duge dung dich ¢6 mau
vang. B sung 5 ml nudc cit vao phan dich trong, lic
déu mau, dé tinh cho phan 16p va hut liy 16p phia trén
chuyén sang mot binh khac. Lap lai budc rira thém 2
lin d6i voi pha dugi. O bude ndy, nude s& hoa tan
ethanol va acetone trong hdn hop dung moéi, va tao
thanh 16p dudi. Lop trén 1a n-hexane hoa tan cac sic td.
Pha trén s€ dugc dinh muc 1én 50 ml bé'mg n-hexane va
do gia tri ODysonm va ODsozum bé’mg may quang phé.
Ham luong p-carotene va lycopene dugc tinh toan két
qua theo cong thirc nhu sau:

B-carotene (pug/ml) = 4,624 x ODys0— 3,091 x ODsg3nm
Lycopene (pg/ml) = 3,965 x ODys — 0,860 X ODsp3m
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Phén tich thanh phén cac acid béo

Thanh phéan acid béo dwgc phéan tich bing may
sic ki khi HP-6890, ghép ndi voi Mass Selective
Detector Agilent 5973; Cot: HP-5MS (0,25 m x 30
m x 0,25 mm); khi mang He; chuong trinh nhiét d¢:
bét dau & 80°C trong 1 phut; ting 1én 150°C véi tc
d6 tang 4°C/phut; tiép theo tang nhiét do 1én dén
260°C va giit trong 10 phut véi toc do ting nhiét do
10°C/phut. Thu vién phd khéi: WILEY275. L va
NIST 98. L theo tiéu chuan ISO/ FDIS 5590:1998,
LB Putc va theo mé ta trong cong trinh cua Dang
Didm Hong va dong tac gia (2007).

Dinh lwgng DHA trong long dé trirng ga

Ham lugng DHA trong tring dugc phan tich
bing phwong phap AOAC 996.06.2012 tai Trung
tam chimg nhan phu hop (QUACERT), Téng Cuc
tiéu chuin do lwong chét lvong, B6 Khoa hoc va
Cong nghé.

Xir Iy s6 li¢u

S6 liéu dugc xtr 1y theo phuong phap phan tich
phuong sai mot nhan t6 (One way — ANOVA) biang
phén mém minitab 16.0, sy sai khac gilra cac trung
binh nghiém thirc dwoc so sanh bang phép thir
Turkey ¢ mic y nghia 5%. O mirc ¥ nghia 5% <t <
10% dugc coi la cd xu hudng sai khac gilra cac
nghiém thurc.

KET QUA VA THAO LUAN

Bang 3. Ty |& dé cla ga & cac nghiém thirc qua cac tuan tudi.

Hoang Thi Thi Lan Anh et al.

Ning suit trimg, ti 1¢ dé, lwgng thirc in tiéu thu
ciia ga

Duya trén céc cong trinh nuéc ngoai da cong b,
chiing t6i da lya chon 2 ty 1€ bd sung tdo 1a 1 va 5% dé
thuc hién thi nghiém (Sefer et al., 2011, Park et al.,
2015). Sau 10 tuan thi nghiém, viéc b6 sung vi tao S.
mangrovei PQ6 trong khau phén in di khong 1am anh
huong dén stic san xuat trimg cua ga cho an voi khéu
phén in va & cac tudn tudi khac nhau (P>0,05) (Bang
3). Két qua nay tuong tu v6i cong bd ctia Lemahieu et
al., (2013) khi nghién ctu bd sung cac loai tdo giau
acid béo omega-3 nhu Phaeodactylum tricornutum,
Nannochloropsis oculata, Isochrysis galbana, hoac
Chlorella fusca vio khau phan thirc an.

Theo két qua trinh bay trong bang 4, lugng thirc dn
tiéu thu cia ga gilta cac nghiém thirc chi khac nhau
dang ké ¢ tuan tudi 59 (tirc 1a tudn thi nghiém thir 9).
Cu thé, ga & nghiém thirc d6i chimg c6 murc tiéu thu
thirc 4n 16n nhét, cao hon ga & nghiém thirc 2 va 3 1in
lugt khoang 13 va 16% (P <0,01). Ngoai ra, khong co
su sai khac dang ké nao dugc ghi nhan & cac tuan tudi
khéc ciing nhu lugng thitc an tiéu thu trung binh trong
ca giai doan thi nghiém (P>0,05). Tuong tu, tiéu tén
thire an/10 trimg (TTTA/10 trimg) clia ga qua céac
tudn tudi giita cac nghiém thirc khac biét khong c6 y
nghia thong ké, ngoai trir xu hudng cai thién hé sb
nay & nghiém thic c6 bd sung 1% vi tio so véi
nghiém thie dbi chimg ¢ tuan tudi 59 (P = 0,094).
Két qua thu dugc nay ciing tuong tw véi két qua ma Lé
Phiic Chién va dong tac gia (2012) da cong bb.

Khau phan (KP)

KPCS KP1 KP2 SD P
Tun 51 72,14 78,57 74,29 6,49 0,819
Tudn 52 71,43 79,29 73,57 6,19 0,734
Tudn 53 70,03 75,03 63,57 8,30 0,471
Tudn 54 68,57 69,29 62,86 10,16 0,771
Tudn 55 70,00 80,00 68,57 8,06 0,475
Tudn 56 72,86 72,14 69,29 8,82 0,932
Tudn 57 72,14 70,71 73,57 9,27 0,961
Tudn 58 73,57 69,29 66,43 11,28 0,772
Tudn 59 72,86 77,14 67,86 8,27 0,659
Tudn 60 67,14 65,00 67,86 8,96 0,955
Ty Ié dé trung binh (%) 71,07 73,71 68,79 5,30 0,301
¥ NST/mai, tring 49,75 51,60 48,15 3,67 0,301

Ghi chu: TB: trung binh; YNST- néng suét trirng/mai: Tong s6 tring thu nhan/mai/10 tuan thi nghiém, KPCS- khu phan co
s&, KP1- khdu phan co sé& bd sung 1% tdo, KP2- khau phan co s& bb sung 5% tao, SD: B léch chuan.
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Bang 4. Lugng thirc &n thu nhan (g/mai/ngay) va tiéu ton thirc &n (kg thire &n/10 trirng) cla ga & cac nghiém thirc qua cac

tuan tudi.
Thoi gian Khau phan (KP)
KPCS KP1 KP2 SD P

Lwong thire a@n thu nhan (g/mai/ngay)

Tuén 51 96,14 100,71 98,21 5,10 0,394
Tuan 52 96,39 100,18 95,07 5,30 0,321
Tuan 53 94,40 91,11 91,93 8,24 0,809
Tuan 54 97,36 92,07 92,86 9,41 0,642
Tuan 55 110,29 113,39 108,61 6,77 0,543
Tuan 56 109,11 108,18 112,04 4,54 0,402
Tuan 57 98,36 99,93 98,71 2,94 0,684
Tuan 58 104,43 104,50 106,86 8,42 0,875
Tuan 59 119,717 105,43° 102,57° 5,63 0,001
Tuan 60 85,57 91,64 89,14 0,50 0,200
TAV TB, g/cing 101,17 100,71 99,60 9,91 0,773
Tiéu ton thirc &n (kg thire &n/10 trieng)

Tuan 51 1,342 1,284 1,331 0,118 0,715
Tuén 52 1,360 1,267 1,297 0,124 0,499
Tuan 53 1,353 1,210 1,470 0,174 0,102
Tuan 54 1,446 1,349 1,513 0,261 0,622
Tuan 55 1,589 1,421 1,612 0,184 0,242
Tuan 56 1,500 1,524 1,660 0,238 0,541
Tuan 57 1,374 1,449 1,371 0,201 0,792
Tuan 58 1,423 1,522 1,705 0,297 0,346
Tuan 59 1,653 1,371 1,548 0,187 0,094
Tuan 60 1,301 1,424 1,330 0,191 0,580
TTTATB, kg/10 tring 1,434 1,382 1,484 0,220 0,773

Ghi chu: ®

® trong cting mat hang, nhitng sb cé chir theo sau gidng nhau thi khac biét khéng co y nghiia théng ké (P>0,05);

TAV TB: Iwo’ng thirc an an vao trung binh (g/c/ng gam/con/ngay) TTTA TB: Tiéu tén thirc an/10 trieng trung binh trong ca
giai doan thi nghiém, KPCS- khdu phan co s&, KP1- khau phan co s& bd sung 1% tao, KP2- khdu phan co s& bd sung 5%

tao, SD: Do léch chuan.

Khdi lwrgng trirmg, khoi lweng long tring, long dé,
vo6, don vi Haugh, mau sac long doé

Chét luong trimg ctia g & cac nghiém thirc qua hai
1dn khao sét trinh bay ¢ bang 5 di cho thdy mot s6 chi
tiéu chit lugng trimg théng thudng cua ga khi cho n
v6i cac khiu phén an khac nhau khong c6 sy khac biét
¢6 ¥ nghia thong keé tai ca hai thoi diém khao sat & tudn
thi nghiém 3 va 6 tudn (P>0,05). B-carotene va
lycopene 1 hai sic t6 déng vai tro quan trong dbi véi
strc khoe con ngudi voi tac dung chong oxy hoa, 14 tién
chét cua vitamin A giap phong va cai thién cac van dé
vé suy giam thi lyc, ting cuong m1en dich, giam nguy
co nhiém trung, ngan ngira mot s6 bénh ung thu... Viéc
tang mau sic long do trong trimg lién quan dén ting

ham lugng cac séc t& noi trén b?mg viée bd sung vi tdo
giau sic to carotenoid ciing da dugc nghién ciru (Park
et al., 2013; Lemahieu et al., 2013). Herber & Van
Elswyk (1998) da chi ra ring ga duoc cho an vi tio gidu
acid béo w-3 di lam ting dang ké mau long do trong
trimg so voi nhom ching khong an tao va viéc tang chi
s6 mau ctia 1ong d6 hau hét 1a do thanh phén carotenoid
c6 trong tdo. Trong nghién ctru cia Park et al. (2015)
ciing d cho thdy c6 sy ting mau long do cua trimg khi
khiu phan thirc 4n ciia ga c6 bd sung 0,5-1,0% tao
Schizochytrium. Sy tang chi s mau cua long do trimg
¢6 thé do trong tio Schizochytrium c6 chira cac sic to
B-carotene va xanthophylls bao gdm canthaxanthin va
astaxanthin (Aki ef al., 2013). Khi phén tich sau vé ham
lugng P-carotene va lycopene trong long do trimg,
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chiing t6i nhan thiy rang, nhin chung, & tit ca cc cong
thirc thi nghiém, ham lugng B-carotene va lycopene
tang dan theo timg tuan thi nghiém. Tao bd sung véo
khéu phin 4n cua gi cang nhiéu thi ham lugng p-
carotene va lycopene trong long do trimg cang cao. Khi
b6 sung 1% tao vao thirc &n (KP1) thi ham lugng p-
carotene trong trimg cao hon so vi bd sung 5% tao vao

Hoang Thi Thi Lan Anh et al.

thirc an (KP2) nhung ham lugng lycopene cua KP1 lai
thap hon KP2. Phan tich ANOVA ham luong B-
carotene va lycopene & tai cing mét thoi diém da cho
thay ham luong B-carotene va lycopene trong trimg sau
3 tuan thi nghiém khong co sur sai khac giita cac cong
thire thi nghiém nhung c6 sy sai khac giita tit ca cac
cong thirc & tuan thir 6 ciia thi nghiém (Bang 6).

Bang 5. Anh hudng cla viéc bd sung vi tdo Schizochytrium mangrovei PQ6 1én chét lwong trirng clia ga sau 3 va 6 tudn

thi nghiém.
Thoi gian Khau phan (KP)
KPCS KP1 KP2 SD P

Sau 3 tuén

Khéi luong trang (g) 55,25 52,92 52,75 2,87 0,338
% LT 62,58 62,27 63,81 2,08 0,487
% LD 27,97 28,54 26,55 2,10 0,339
% Vo 9,44 9,19 9,64 0,51 0,399
HU 75,50 79,35 75,70 6,43 0,581
MLD 10,92 11,32 10,64 1,15 0,655
Sau 6 tuén

Khéi luong trang (g) 53,17 54,17 52,92 2,35 0,679
% LT 63,00 63,58 62,74 2,11 0,812
% LD 26,99 26,46 27,12 2,04 0,861
% Vo 10,01 9,96 10,13 0,58 0,883
HU 80,27 79,05 80,72 4,77 0,851
MLD 11,63 11,22 11,89 0,53 0,174

Ghi chu: LT: long trdng, LD: long d6; HU: Haugh Unit, MLD: mau long dd, KPCS- khau phén co' s&, KP1- khau phan co s&
bd sung 1% tao, KP2- khiu phan co s& bd sung 5% tao, SD: D léch chuan.

Bang 6. Sy thay ddi ham lwong B-carotene va lycopene trong long dé trirng ga & cong thirc thi nghiém khac nhau

Khau phan B —carotene (ug/g SKK) Lycopene (ug/g SKK)

3 tuan 6 tuan 3 tuan 6 tuan
KPCS 13,68 + 2,01 16,26 + 0,30 14,59 £2,10 16,06 £0,15
KP1 14,40 + 1,07 19,01 £ 0,04 16,08 £1,29 17,80 £ 0,09
KP2 14,02 £ 0,34 18,71 £ 0,03 14,47 0,20 19,31 £0,32

Ghi cha: KPCS- khau phan co s&, KP1- khdu phan co s& bd sung 1% tao, KP2- khdu phan co s& bb sung 5% tao, SKK:

Sinh khéi khé.

Bang 7. Sy thay ddi ham lwong lipid tdng sb trong long dé trirng.

Khau phan Ham lweng lipid (% sinh khéi kho)

3 tuan 6 tuan 9 tuan
KPCS 48,16 £ 0,36 47,70 £ 0,40 51,97 £ 0,71
KP1 46,91 £ 3,50 50,70 + 1,74 51,90+ 0,14
KP2 52,95+ 1,36 52,59 + 0,56 52,75+ 0,25

Ghi chi: KPCS- khau phan co s&, KP1- khdu phan co s& bb sung 1% tao, KP2- khdu phan co s& bb sung 5% tao.
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Ham lwong lipid ciia long dé trirng ga

Su thay d6i ham lugng lipid cia long do trimg ga
duoc an voi khau phan khic nhau duoc chi ra & bang
7. Két qua thu dugc cho thdy ring, tai thoi diém 9
tudn, ham luong lipid tong s6 cua KPCS dat 52,95%
sinh khdi khé. V&i KP1 va KP2, ham lugng lipid ciia

long dé trimg tuong ing dat 52,60% va 52,75% sinh
khdi kho. Phan tich ANOVA giira cac cong thirc thi
nghiém (thoi diém 9 tudn) véi mirc ¥ nghia 0=0,05
cho thay su sai khac khong c6 y nghia thong ké. Nhu
viy c6 thé thiy rang, ham lugng lipid ctia trimg hau
nhu khong thay d6i & tit ca cac cong thirc thi nghiém
va dbi chig.

Bang 8. Thanh phan cac acid béo trong ldng db trisng ga khi cho &n véi cac khau phan khac nhau.

Thanh phan acid béo

Ham lwong (% so véi téng sé acid béo)

3 tudn 6 tudn 9 tudn
KPCS
14:0 0,17 £ 0,01 - 0,45+0,23
16:1w-9 0,26 + 0,03 0,22 £ 0,01 -
16:1w-7 3,16 £ 0,14 2,96 £ 0,25 3,37 £ 0,17
16:0 27,60 + 1,59 27,17 £ 2,01 33,09 + 1,98
18:2w-6 15,17 £ 0,97 15,71+ 1,18 14,62 + 1,21
18:1w-9 39,31+ 1,63 38,65 + 2,07 34,50 + 4,39
18:1w-7 2,45+ 0,31 1,97 £ 0,02 1,63 £ 0,07
18:0 9,90 £ 1,71 10,42 + 0,05 10,00 + 2,01
20: 4w-6 0,45+ 0,03 1,95+ 0,07 1,17 £ 0,87
22:5w-3 - 0,33 +£0,02 -
22:6w-3 - 0,62 £ 0,05 0,78 + 0,56
KP1
14:0 0,23 £ 0,01 0,37 £ 0,01 0,09 £ 0,02
16:1w-9 0,33 £ 0,02 0,48 £ 0,01 0,98 + 0,09
16:1w-7 2,58+0,13 3,27 £0,14 -
16:0 26,62 + 3,01 25,21 + 1,47 32,27 + 1,61
17:0 - 0,15+ 0,00 -
18: 2w-6 16,71 £ 1,54 18,56 + 2,09 8,23 + 0,20
18: 1w-9 39,99 + 4,26 39,20 + 1,36 45,20 £ 2,78
18:1w-7 2,13+ 0,31 1,97 £ 0,08 1,97 £ 0,08
18:0 9,66 £ 0,75 7,36 +1,13 9,41+ 2,46
20: 4w-6 1,30 £ 0,03 1,88 £ 0,01 0,55 + 0,01
22:5w-3 - 0,41 +£0,04 0,23 + 0,02
22: 6w-3 0,46 + 0,01 1,14 £ 0,07 1,08 £ 0,31
KP2
14:0 0,38 £ 0,04 0,35+ 0,02 0,27 £ 0,02
15:0 0,17 £ 0,02 0,18 £ 0,01 -
16:1w-9 0,43 £ 0,01 0,31+ 0,01 -
16:1w-7 3,59 + 0,93 2,70 £ 0,06 1,63 £ 0,01
16:0 21,60 + 2,01 28,34 + 2,31 39,98 + 3,26
17:0 - 0,27 £ 0,00 -
18:2w-6 31,36 + 2,01 14,82 + 1,34 7,24 +1,36
18: 1w-9 34,03 + 1,59 36,89 + 2,69 33,53 + 3,27
18:1w-7 1,64 £ 0,06 1,66 £ 0,02 1,07 £ 0,02
18:0 3,01+£0,14 9,78 £ 1,71 11,36 + 2,01
20: 4w-6 2,72 + 0,31 1,06 £ 0,04 0,34 + 0,09
22:5w-3 - 0,40 £ 0,04 -
22: 6w-3 1,07 £ 0,02 3,25+ 0,61 4,58 £ 0,35

Ghi chii: KPCS- khau phan co s&, KP1- khdu phan co s& bb sung 1% tao, KP2- khdu phan co s& bb sung 5% tao.
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Su thay déi ham lwgng va thanh phin acid béo
trong long dé trirng

Su thay d6i thanh phan acid béo trong long do
trimg dugc chi ra trén bang 8. Két qua cho thay, sau
3 tuan thi nghiém, DHA da bit ddu dwgc chuyén tir
sinh khéi tao sang long d6 trimg tir 0% lén 0,46%
(KP1) va 1,07% so véi tong s acid béo- TFA (KP2).
Sau 6 tuan thi nghiém, DHA bét diu xuét hién &
KPCS. Piéu niy c6 thé giai thich 1a do khdu phan
thirc dn co sd cua ga cd chira mot s6 loai dau thuc
vat nén co thé da cung cép tién chét dé ga co thé tu
tong hop DHA méc du hiéu qua tong hop 1a rat thp.
Dbi vai cac cong thie ¢ bd sung tao thi ham lugng
DHA phét hién dugc 1a cao hon (1,14% va 3,25% so
v6éi TFA & cong thuc KP1 va KP2, tuong tng). So
v6i tuan thi nghiém th 3 thi ham lvgng DHA c6 su
tang 1én dang ké & KP1 con dbi voi KP2 thi ham
luong chat nay lai c6 phan giam nhe. Sau 9 tuan thi
nghiém, DHA 16n nhit & KP2 dat gia tri 4,58% TFA
va & cac cong thuc con lai véi lugng nho hon
(1,02% va 1,07% so voi TFA, tuong ung & KPCS va
KP1). Bén canh DHA, chung t6i con thdy xudt hién
®-3 DPA (acid docosahexaenoic) & tit ca cac
nghiém thirc sau 6 tuan thi nghiém véi ham lugng
dao dong tur 0,33-0,41% so vdi TFA.
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Ham lugng DHA chinh xac c6 trong long do
tring dugc phan tich tai Trung tdm chirng nhan phu
hop (QUACERT), Téng Cuyc tiéu chuin do ludong
chat lwong, B6 KH va CN. Két qua dugc chi ra trén
bang 9 di cho thiy ham lugng DHA & KPCS c6 su
tang 1én theo thoi gian thi nghiém cu thé 1a tir mic
<0,1 mg/g 1én dén 4,49 mg/g sau 6 tuan thi nghiém,
sau d6 giam xudng 3,12 mg/g. DPbi v6i cong thic
KP1 va KP2, ham lugng DHA thu dugc cao hon
nhiéu ¢ 3 tudn dau thi nghiém. DSi véi KP2, ham
luong DHA tiép tyc ting 1én 14,51 mg/g sau 9 tun
thi nghiém. Trong khi d6, di véi KP1 thi ham lugng
DHA giam khoang mot nira ¢ tuan thi nghiém thtr 6
va thtr 9. Ngoai ra, ching toi ciing tinh toan ham
lwong DHA trén khdi lwong toan long do trimg & cac
nghiém thirc thi nghiém va két qua duoc chi ra trén
bang 9. Két qua cho thdy, khi an thirc dn c6 bd sung
5% tao, sau 9 tudn thi nghiém ham lugng DHA dat
cao nhat 1a 234,10 mg/ trimg. Mic du ham lugng
DHA & trimg trong nghién ctru nay chwa phai la rat
cao do bi chi phbi béi nhiéu yéu té nhu tudi ga st
dung, phuong phap phdi tron tio vao thtre an..
nhung cling da phan nao cho thdy tiém ning trong
viée cai thién chat luong trimg ga dac biét 1a ham
luong DHA khi bd sung vi tio bién S.mangrovei
PQ6 vao khéu phan thirc n cho ga dé.

Bang 9. Ham lwong DHA trong long dé trirng & cac cong thire thi nghiém.

Thei gian Ham Iwong DHA (mg/g long dé trirng)

thu mau KPCS KP1 KP2

3 tuan <0,1 7,95 0,47 8,05+ 0,43

6 tuan 4,49 +£0,18 3,70 £ 0,06 11,27 £ 0,24

9 tudn 3,12+0,12 3,31+0,22 14,51 + 0,31
Ham lwong DHA (mg/trirng)

3 tudn <0,1 128,55 + 2,81 131,61 +£2,25

6 tuan 74,62 £ 2,01 57,83 £ 1,31 171,07 + 3,61

9 tudn 52,85 + 3,01 54,15+ 1,75 234,19 £ 1,37

Ghi chii: KPCS- khau phan co s&, KP1- khdu phan co s& bb sung 1% tao, KP2- khdu phan co s& bb sung 5% tao.

KET LUAN

B6 sung vi tdo bién Schizochytrium mangrovei
PQ6 vio khau phan an cho ga mai & mirc 1% va 5%
khong anh hudng téi ty 1¢ dé, ning suat trimg va mot
sO chi tiéu chét lugng trimg thong thuong (khéi
luong trimg; ty 1€ long do, long trang; chi s Haugh
va mau sdac long do). Mac du ham luong lipid cua
tring khong c6 khic biét dang ké nhung viée bd
sung vi tao bién S. mangrovei PQ6 vao khiu phan
thirc an cho ga mai & mtrc 5% da cai thién 15 rét ham
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luong DHA (dat gia tri 234,19 mg/trimg) trong trimg
s0 v6i murc bd sung 0% va 1% sau 9 tuan thi nghiém
(52,85; 54,15 mg/trimg).

Loi cam on: Cong trinh duoc hé tro kinh phi cua dé
tai thuoc chwong trinh hé tro can bé tré nam 2015
cua Vién Han lam Khoa hoc va Cong nghé Viét
Nam “Su dung sinh khéi vi tdo bién di dudng
Schizochytrium @é ndng cao ham lwgng axit béo
omega-3 (DHA, DPA) trong tring ga’’ do TS.
Hoang Thi Lan Anh lam chu nhiém.
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USING BIOMASS OF HETEROTROPHIC MARINE MICROALGA SCHIZOCHYTRIUM
FOR IMPROVING DOCOSAHEXAENOIC ACID (DHA, C22:6w-3) IN CHICKEN EGGS

Hoang Thi Lan Anh'™®, Hoang thi Huong Quynh', Tran Quoc Viet’, Nguyen Thi Hong’, Ninh Thi

Huyen’, Dang Diem Hong'

!Institute of Biotechnology, Vietnam Academy of Science and Technology

’National Institute of Animal Sciences

SUMMARY

The consumers’ demand for food products of superior health quality are growing. Many researches have
been conducted to enhance nutritional value of foods as meat, eggs, and milk. Eggs are considered the most
convenient way to supply bioactive nutrients. While protein and total lipid concentrations of eggs are not
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readity altered, fatty acid composition, mineral and vitamin contents can be modified by feeding the hens with
certain dietary ingredients. In this study, we investigated the effect of adding microalga Schizochytrium
mangrovei PQ6 biomass in basal diet on egg production and egg quality parameters, especially
docosahexaenoic acid content (DHA, C22:6w-3) of laying hens. Total number of 60 line G3 laying hens (mix
between line HA and Hungary, 51-60 weeks of age) were randomly allotted into one of three groups by 20
hens each (KPCS, KP1 and KP2). All groups of hens were fed basal diets of standard ingredients while feed of
KP1 and KP2 group of hens was supplemented with S. mangrovei PQ6 biomass as a source of w-3 fatty acid in
amount of 1 and 5 % respectively. The obtained results have shown that, after trial 10 weeks, addional
microalgal biomass in the diet of hens did not effect on egg production and normal egg quality parameters (egg
weight, ratio of yolk and albumen, Haugh unit, yolk color). However, adding 5% microalga biomass in diet
improved markedly DHA content in egg (reached up to 234.19 mg/egg) compared to that in control (52.85
mg/egg) and 1% level of microalgal biomass in basal diet (54.15 mg/egg).

Keywords: Docosahexaenoic acid, lipid, omega-3 fatty acid, omega-3 egg, Schizochytrium mangrovei PQ6
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