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Linh vie ky thuét dwoe dé cap
Sang ché dé cip dén phwong phap san xuét sinh khéi chira protein va axit béo

omega-3 tir vi tdo don, va sinh khdi duge san xuit bing phuong phap nay.

Tinh trang k§ thuit cha sang ché

Céc axit béo chwa bdo hoa 14 cdc axit béo b6 mot hozc nhiéu lién két doi trong mach
axit béo, va khi cac axit béo bao gém hai hodc nhiéu lién két doi, chung duoc goi 1a céac
axit béo da bio hoa (polyunsaturated fatty acid - PUFA). Trong s d6, axit docosahexaenoic
(docosahexaenoic acid - DHA) va axit eicosapentaenoic (eicosapentaenoic acid - EPA) 1a
cac axit béo omega-3 dai dién, ching la cac axit béo cAn thiét cho ndo, md mat va hé than
kinh. Ngoai ra, chung duoc biét 1a déng vai trd quan trong trong sw phét trién ctia hé than
kinh, nhu thi lyc va kha ning van dong cua té bao than kinh & tré so sinh, va ngin ngira
bénh tim mach, va 1a cac thanh phin phong pha nhat trong lipit ciu tric ctia nio.

V& mit cong nghiép, ngudn cung cip chinh céc axit béo da bio hoa nhu axit béo
omega-3 1 dau ca duoc chiét xuét tir diu cla ca lung xanh, va bot ca ciing dugce st dung
rong rai 1am ngudn protein trong thyc pham hodc thirc in chin nudi. Tuy nhién, do khé
khan trong viéc cung cép lién tuc diu ca va bot c4, 1a cic san pham khai thac han ché, v.v.,
nén can phai phét trién ngudn thay thé axit béo omega-3 va protein ma c6 thé thay thé dau
ca va bot ca.

Gan day, cac nghién ctru vé viéc san xuét axit béo da bdo hoa béng cach nudi cay
vi tao dang duoc tién hanh. Tuy nhién, do cdc nghién ciru tdp trung vao viéc nghién ciru
nhim san xuit diu nhu céc axit béo nén nghién ctru vé phurong phap c6 kha ning san xuat

protein ¢6 ham lugng cao tlr vi tao 1a khong du. Theo d6, cac tac gia sang ché da hoan thanh
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sang ché bang cach dua ra phuong phap san xuit sinh khéi chira axit béo omega-3 va ham

lugng cao cua protein tir vi tao don.

Tai li€u cua tinh trang k¥ thuat
Tai lidu sang ché

(Tai liéu sang ché 1) Cong bd don ding ky sang ché My s6 US 2016/0208297 Al
Ban chit k§ thuit ciia sang ché

Vén dé k¥ thuat

Muc dich ctia séng ché 1a dé xuit phuong phap san xuét sinh khdi c6 ngudn goc tir
vi tao Thraustochytrid, phuong phap nay bao gdm budc nuéi ciy, trong mdi trudng, ching
don cua vi tao Thraustochytrid; va cung cAp lién tuc ngudn nito trong qué trinh nudi cay,
va sinh khéi c¢6 ngudn gdc tir vi tao Thraustochytrid don, dugc san xuét bang phuong phép

nay.
Giai phap k¥ thuat

M&bi phan moé ta va phwong an dugc bdc 19 trong sdng ché ciing ¢6 thé dugc ap dung
cho mdi phan mé ta va phwong 4n khac. Néi cach khac, tat ca cac két hop cia cic yéu t6
khéc nhau duge boc 16 trong sang ché déu ndm trong pham vi cta sang ché. Ngoai ra, pham
vi cia séng ché khong duoc hiéu 13 bi giéi han & phin mé ta cu thé duge md ta dudi day.
Ngoai ra, nguoi cé hiéu biét trung binh trong linh vyc k§ thuat nay s€ nhan ra hoac xac
nhan nhiéu dang twong duwong véi cac khia canh cu thé clia sang ché duoc mé ta trong sang
ché chi bang cach sir dung thi nghiém thong thudng. Hon nita, cdc dang twong duong nhu

vay dugc dy dinh s€ dugce bao gém trong sang ché.
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MBS ta chi tiét séhg ché

Theo mdt khia canh, sang ché d& xuit phwong phép san xut sinh khdi ¢6 ngudn
gbc tir vi tao Thraustochytrid, phuong phap niy bao gdm bude nudi ciy, trong mdi trudng,
ching don cta vi tao Thraustochytrid; va cung cip lién tuc ngudn nito trong qu trinh nudi
céy.

Nhu dugce st dung ¢ day, thuat ngit “Thraustochytrid”’ dung dé chi vi tao thudc bd
Thraustochytriales. Vi tao Thraustochytrid c6 thé 13 vi tao thudc Thraustochytrium sp.,
Schizochytrium sp., Aurantiochytrium sp., hoac Thraustochytriidae sp.

Nhu duoc st dung & day, thudt nglt “Thraustochytrium sp.”, “Schizochytrium sp.”,
“Aurantiochytrium sp.”, hoac “Thraustochytriidae sp.” la mot frong cac chi thudc bo
Thraustochytriales, ho Thraustochytriaceae, va c6 thé duge su dung thay thé cho 1an luot
cac thuat ngit “chi Thraustochytrium”, “chi Schizochytrium”, “‘chi Aurantiochytrium”, hodc
“chi Thraustochytriidae”.

Hon nita, thuft ngit “vi tao” dung dé chi cac sinh vt séng chi ¢6 thé nhin thiy qua
kinh hién vi vi chiing kh6ng thé nhin thiy bang mat thuong, trong s6 cac loai thuc vat quang
hop bang chét diép luc, va sdng trdi ndi trong nude va con duge goi la thye vét phu du.

Theo mdt phuong an cu thé, vi tao T hraustochytrid c6 thé 1a, vi du, vi tao cua
Thraustochytriidae sp. CD01-6003, dugc luu giit véi sb truy cdp KCTC14346BP, hodc vi

tdo clia Schizochytrium sp. CD01-5004, dugc luu gilt voi sb truy cap KCTC14345BP,

nhung khong gidi han & do.
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Nhu duge sit dung & day, thuét ngir “sinh khdi” ding dé chi sinh vat, nhu thyc vat,
dong vat, vi sinh vat, v.v., ma co thé dugc su dung lam nang lugng hoéa hoc, tirc 1a nguén
nang lwgng gdm ning lwong sinh hoc. Sinh khdi v& mit sinh thai ciing d& cap dén khdi
lugng hoac lugng nang lugng cua sinh vat séng cu thé thoat ra trong mot don vi thoi gian
va khong gian. Hon nfta, mic du sinh khéi chira hop chit duogc tiét ra bai té bao, né ciing
¢6 thé bao gom, nhung khéng gidi han &, t& bao va/hodc cic thanh phan ndi bao ciing nhur
cac nguyén liéu ngoai bao. Theo sang ché, sinh khdi c¢6 thé 1 chinh vi tao Thraustochytrid,
san phdm nudi cly cta n6, san phdm khod cta nd, san phim nghin bt cua nd, san pham
dugc san xuat bing cach nudi cdy hodc 1én men vi tao, hodc ¢ thé 13 san phadm ngung tu
ctia sinh khéi hodc san phdm khé cua sinh khéi, nhung sinh khéi khong gi6i han & dé.

“San phdm nudi cy” cta vi tao Thraustochytrid ding dé chi san phdm thu dugc
bing cach nudi cdy vi tao, va cu thé, c6 thé 1a méi trudong nudi cdy chira vi tao hodc moi
truong nudi cdy ma tir d6 vi tao dugce loai bo, nhung khong gisi han & dé. “Sén pham kho”
clia san phim nuéi cdy cta vi tdo Thraustochytrid dung dé chi san pham thu dwgc bing
cach loai bd hoi 4m ra khoi san phdm nudi cdy cua vi tao, vi dy, & dang than té bao kho cta
vi to, nhung khong gi6i han & d6. Hon nita, “san pham nghién bot” clia sin pham kho
ding d& chi chung san phdm thu duoc bing cach nghién hanh tinh san pham khé ma thu
duogc béng céch loai bo hoi 4m ra khoi san phém nuoi céy cua vi tao, vi du, & dang bdt cua
than té bao kho, nhung khong gi6i han & do.

San phim nudi cdy cua vi tao Thraustochytrid c6 thé duoc san xuat theo phuong

phap nudi cay bao gom budc cay vi tao trong vi tdo moi trudng nudi cdy, va cung cap lién
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tuc ngudn nito trong qua trinh nuéi cdy. San pham kho ciia san phidm nudi cly va san phim
nghién bot ctia n6 c6 thé duge san xuat theo phwong phép xtr Iy hodc 1lam kho vi tdo hodc
méi trudng nudi ciy, 1 da biét trong linh vuc k¥ thuat nay.

Déi v6i phuong phap san xudt sinh khdi, ngudn nito ¢6 thé duge cung cap tir ngay
sau khi cdy vi tio vao moéi trudng dén cudi qua trinh nudi céy.

Hon nita, ngudn nito ¢6 thé duge cung cap lién tuc sao cho tong ndng do nito trong
mdi trudng nudi cdy 14 300 ppm hodc cao hon. Vi dy, ngudn nito cé thé dwgc cung cép lién
tuc sao cho téng ndng do nito trong méi trwong nudi cdy duoc duy tri trong khoang tir 300
ppm dén 10.000 ppm, tir 300 ppm dén 8.000 ppm, tir 300 ppm dén 5.000 ppm, tir 300 ppm
dén 3.000 ppm, tir 300 ppm dén 2.000 ppm, tir 300 ppm dén 1.500 ppm, tir 350 ppm dén
10.000 ppm, tir 350 ppm dén 8.000 ppm, tir 350 ppm dén 5.000 ppm, tir 350 ppm dén 3.000
ppm, tir 350 ppm dén 2.000 ppm, hodc tir 350 ppm dén 1.500 ppm.

Déi v6i phwong phap san xuét sinh khdi, méi truong c6 thé chira ngudn cacbon va
ngudn nito.

Déi v6i phuong phap san xuét sinh khéi, ngudn nito dé cung cAp lién tuc ngudn
nito va ngudn nito chtra trong méi trudng nay cé thé 1a i) mot hodc nhidu ngudn nito hiru
co bét ky dugc chon tir nhém bao gdm chiét pham ndm men, chiét pham thit bo, pepton, va
trypton, hodc ii) mét hodc nhiéu ngudn nito v co bat ky duoc chon tir nhém bao gém
amoni axetat, amoni nitrat, amoni clorua, amoni sulfat, natri nitrat, ure, mononatri glutamat
(monosodium glutamate - MSG), va amoniac, nhung ngudn nito khong gidi han & d6, mién

14 n6 duge sir dung trong nudi cdy vi tdo Thraustochytrid.
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Viéc cung cép lién tuc nguén nito ¢6 thé duge thue hién béng cach, vi du, cung cép
1ién tuc méi truedng chira ngudn nito vao méi trudng nudi cdy, hodc cung cap lién tuc khi
amoniac vao thiét bi 1én men, noi vi tao duge nudi cdy, nhung khong giéi han & d6. Viée
cung cip lién tuc méi truong chira ngudn nito vao mdi truong nudi cdy c6 thé duogc thuc
hién bang, vi du, phuong phap nudi céy nap li€u theo me, trong d6 moi truong duge cung
cap gian doan, hoic phuong phap nudi cdy lién tuc, trong d6 mdi truong dugc cung cap
lién tuc.

Phuong phéap ¢6 thé con bao gdm bude cung cip lién tuc ngudn cacbon trong qué
trinh nuoi céy. Viéc cung cép lién tuc nguén cacbon ¢6 thé duge thuc hién béng cach, vi
du, cung cip lién tuc méi trudong chira ngudn cacbon vao moi trudong nudi ciy, nhung khong
gidi han & d6. Viée cung cép lién tuc méi trrong chira ngudn cacbon vao méi trudng nudi
céy 6 thé duge thuc hién bang, vi du, phwong phap nudi céy nap li¢u theo mé, hoac phuong
phap nudi cy lién tuc. Viée cung cép lién tuc ngudn cacbon cé thé dugc thuc hién trong
khi duy tri ndng dé ctia ngudn cacbon & 5% (khdi lrgng/thé tich) hogc thap hon trong mdi
truomg nudi cay.

Ngudn cacbon dé cung cap lién tuc ngudn cacbon va ngudn cacbon chira trong moi
trudng nay c6 thé 1a mot hodc nhiéu ngudn bat ky dugc chon tir nhém bao gdm glucoza,
fructoza, maltoza, galactoza, mannoza, sucroza, arabinoza, xyloza, va glyxerol, nhung
ngudn cacbon khéng gidi han & do, mién 12 né duge st dung trong nudi ciy Vi tao

Thraustochytrid.
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MBoi truong c6 thé con chtra ngudn phospho, cac hgp chat v co, axit amin va/hoic
vitamin thich hgp, v.v., dugc st dung dé nuoi céy vi tdo Thraustochytrid. Vi du, cic ngudn
phospho ¢6 thé bao gém kali dihydro phosphat, dikali hydro phosphat, mudi chira natri
twong Gng, v.v., riéng 1& hodc trong hdn hop, nhung khong gidi han & do.

Viéc nudi céy ¢6 thé duge thuc hién trong 95 gio hoic thap hon. Vi du, viéc nubi
cdy c6 thé dugc thue hién trong 30 gidy dén 95 gidy, 35 gidr dén 95 giv, 40 gid dén 95 giv, 45
gidy dén 95 gid, 30 gid dén 90 giv, 35 giv dén 90 gid, 40 gid dén 90 gid, hoic 45 giv dén
90 gio.

Viée nuéi cdy c6 thé duoc thue hién ¢ 20°C dén 35°C. Vi du, viéc nudi ciy c6 thé
dugce thuc hién ¢ 25°C dén 35°C, 20°C dén 30°C, hoic 25°C dén 30°C, nhung khong gi6i
han & do.

Hon nita, trong qua trinh nudi cdy, dé duy tri trang thai hiéu khi ctia san pham nuéi
cdy, oxy hodc khi chira oxy c6 thé duge bom vao san pham nudi cdy, hodc dé duy tri trang
thai ky khi hodc khong hiéu khi, khi c6 thé khong dugc bom vao, hodc khi nito, hydro, hodc
cacbon dioxit ¢6 thé dwge bom vao, nhung sang ché khong gidi han & do.

Viée nudi ciy c6 thé duge thue hién trong khi diéu chinh do pH, vi du, thuc hién
viéc diéu chinh d¢ pH dé duy tri d6 pH ndm trong khoang tir 3,5 dén 9,0, d6 pH nim trong
khoang tir 4,0 dén 9,0, do pH nam trong khoang tur 4,5 dén 9,0, do pH nam trong khoang tir
5,0 dén 9,0, do pH nam trong khoang tur 3,5 dén 8,0, @6 pH nam trong khoang tir 4,0 dén

8,0, d6 pH nam trong khoang tur 4,5 dén 8,0, hodc do pH nam trong khoang tir 5,0 dén 8,0
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bang cach st dung hop chit bazo (vi du, natri hydroxit, kali hydroxit, hoic amoniac) hoic
hop chét axit (vi du, axit phosphoric hodc axit sulfuric), nhung khong gidi han & dé.

Phuong phép san xuat sinh khdi c6 thé con bao gdm budc thu hoi sinh khéi tir chung,
san phim nudi cdy ctia ching, san phém kho cta san phﬁm nudi cdy, hodc san pham nghién
bdt ctia san pham kho.

Viéc thu hdi sinh khdi ¢6 thé thu nhép sinh khdi mong mudn bang cich sir dung
phwong phap thich hop da biét trong linh vuc k¥ thuat ndy. Vi du, phuong phép ly tam, loc,
s&c ky trao ddi anion, két tinh, HPLC, v.v., c6 thé duoc sir dung. Qua trinh tinh ché ciing
¢6 thé bao gom.

Sinh khdi duge san xudt bing phuong phap san xuit néu trén co thé chira 50% khdi
lugng hoac cao hon cua protein va 37% khdi legng hodc thép hon cua chét béo, tinh theo
tdng khdi lugng cua sinh khéi. Sinh khéi ¢6 thé chira, vi du, tir 50% khdi luong dén 80%
khéi luong, tr 50% khdi lvong dén 75% khéi lugng, tir 50% khéi lwong dén 70% khdi
lugng, tir 55% khéi luong dén 80% khdi lugng, tir 55% khdi lwgng dén 75% khéi luong,
hodc tir 55% khdi luong dén 70% khéi lwong cua protein; va tir 5% khéi lwong dén 37%
khdi lwong, tr 5% khéi lugng dén 35% khdi lwong, tir 5% khdi lugng dén 30% khéi luqng;
tir 5% khéi luong dén 25% khéi luong, tir 10% khdi lugng dén 37% khdi luong, tir 10%
khéi luong dén 35% khdi lugng, tir 10% khéi lwong dén 30% khéi lugng, tir 10% khoi
lugng dén 25% khéi luong, tr 15% khéi lwong dén 37% khdi lwong, tir 15% khoi luong
dén 35% khéi luong, tir 15% khéi lugng dén 30% khdi lwgng, hodc tir 15% khdi lugng dén

25% khdi lwong cta chét béo.
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Sinh khéi duge san xuit bang phwong phap san xuét néu trén c6 thé chira 50% khéi
luong hoidc cao hon cua protein va axit béo omega-3, tinh theo tong khdi lugng cua sinh
khéi. Axit béo omega-3 c6 thé chira mot hoic nhidu axit docosahexaenoic (DHA) va axit
eicosapentaenoic (EPA) bat ky.

Nhu duoc st dung & day, thuat ngit “DHA” 13 chit bao gém céc axit béo da bio
hoa, dugc dai dién bdi Cong thirc C22H320:, va thude axit béo omega-3, cung véi axit a-
linolenic (a-linolenic acid - ALA) va EPA, va tén thudng goi cia n6 1a axit xervonic, va né
cling c6 thé duoc viét tit 1a 22:6 n-3.

Nhu duoc st dung & day, thuat ngit “EPA” 1a chét bao gdm céc axit béo da bdo hoa,
dugc dai dién bdi Cong thirc C20H3002, va thude axit béo omega-3, cung véi ALA va DHA,
va cling c6 thé duoc viét tat 1a 20:5 n-3.

D61 véi sinh khéi chira 50% khéi lugng hoidc cao hon ciia protein va axit béo omega-
3, sinh khdi ¢6 thé chira tir 3% khéi lvong dén 30% khdi lwong, tir 3% khéi lwong dén 25%
khdi lwong, tir 3% khdi lwong dén 20% khdi lwong, hodc tir 3% khdi lwgng dén 15% khéi
lwong cua axit béo omega-3, tinh theo tong khdi lwgng cua sinh khéi. Hon nita, sinh khdi
c6 thé chua tir 15% khéi lwong dén 60% khdi luong, tir 15% khdi lwong dén 55% khéi
lwong, hodc tir 15% khéi lugng dén 50% khéi Iugng cua axit béo omega-3, tinh theo khi
lwgng cla tong axit béo.

CAc khia canh khéc @& xuét sinh khéi ¢6 ngudn gde tlr vi tho Thraustochytrid don,

dwoc san xuét bing phuong phap san xuat sinh khéi, phuong phap nay bao gdm budc nudi
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céy, trong moi trudong, ching vi tdo Thraustochytrid don; va cung cAp lién tuc ngudn nito
trong qua trinh nudi cdy.

Phuong phap san xuét sinh khéi 1 gidng nhu dwge mo ta trén day.

Sinh khéi ¢6 thé chira 50% khdi lugng hodc cao hon ciia protein va 37% khéi lwong
hodc thap hon ctia chét béo, tinh theo tdng khéi lugng ctia sinh khdi. Sinh khéi c6 thé chira,
vi du, tir 50% khéi lwong dén 80% khdi lugng, tir 50% khéi lwong dén 75% khdi lwong, tir
50% khdi lugng dén 70% khéi luong, tir 55% khéi lwong dén 80% khéi lugng, tir 55% khoi
lugng dén 75% khdi luong, hodc tir 55% khdi lugng dén 70% khdi luong cua protein; va
tir 5% khdi lwgng dén 37% khéi luong, tir 5% khéi Iwong dén 35% khdi lugng, tir 5% khdi
lwong dén 30% khdi lugng, tir 5% khéi lwong dén 25% khdi lugng, tir 10% khdi lugng dén
37% khdi luong, tir 10% khéi luong dén 35% khéi lugng, tir 10% khéi lugng dén 30% khéi
lwong, tr 10% khéi lwong dén 25% khéi lwong, tir 15% khéi lugng dén 37% khéi lugng, tir
15% khdi lvong dén 35% khdi luong, tir 15% khdi lugng dén 30% khdi lugng, hode tir 15%
khéi lwong dén 25% khéi lugng cia chét béo.

Sinh khéi c¢6 thé chia, vi du, 50% khéi lwrong hodc cao hon cia protein va axit béo
omega-3, tinh theo tong khéi lwgng cta sinh khdi, trong d6 axit béo omega-3 c6 thé chira
mdt hodc nhidu DHA va EPA bt ky.

Déi vé6i sinh khdi chira 50% khéi lvgng hodc cao hon ctia protein va axit béo omega-
3, sinh khéi c6 thé chira tir 3% khdi luong dén 30% khéi lwong, tir 3% khdi lwong dén 25%
khéi luong, tir 3% khdi luong dén 20% khéi lwgng, hodc tir 3% khi lugng dén 15% khéi

lwong cia axit béo omega-3, tinh theo tong khoi lwgng cua sinh khoi. Hon nita, sinh khoi

10
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¢6 thé chua tir 15% khdi lwong dén 60% khdi luong, tir 15% khéi lwong dén 55% khéi
lwong, hodc tir 15% khéi lwong dén 50% khéi lwong cia axit béo omega-3, tinh theo khoi
luong ctia tong axit béo.

Céc khia canh khéc nita d& xudt ché phim chira sinh khdi c6 ngudn gbc tir vi tao
Thraustochytrid don, hodc san phAm ngung ty hodc san phdm khé cia sinh khdi, duoc san
xuét bing phuong phap san xuét sinh khéi, phwong phap nay bao gdm budc nudi ciy, trong
mdi trudng, ching vi tao Thraustochytrid don; va cung cip lién tuc ngudn nito trong qué
trinh nubi cay.

Phuong phép san xudt sinh khéi va sinh khdi c6 ngudn gbc tir vi tao Thraustochytrid
don 1 gibng nhu dwge mo ta trén day.

Chéat ¢b dic hodc san phdm kho cua sinh khéi c6 thé duge san xuét theo phwong
phap xit ly, ¢6 dic, hodc lam kho sinh khdi vi sinh, 13 da biét trong linh vuc k¥ thuat nay.

Ché phim c6 thé & dang dung dich, bot, hoic huyén phu, nhung khong gidi han &
d6. Ché phdm c6 thé 13, vi du, ché phdm thuc phdm, ché phim thirc 4n chin nuoi, hoic ché
pham phu gia thic dn chan nudi.

Nhu duge st dung & dy, thuat ngit “ché pham thirc dn chin nudi” dung dé chi thire
an chan nudi dung cho dong vét. Ché pham thirc dn chin nudi dung dé chi nguyén liéu cung
cAp chét dinh dudng hitu co hodc v6 co can thiét dé duy tri doi séng ctia dong vat, hodc san
xuét thit, sita, v.v. Ché phdm thirc &n chin nudi ¢ thé con bao gdm céc chat dinh dudng
can thiét dé duy tri doi sdng cua dong vat, hodc san xuét thit, sita, v.v. Ché pham thic an

chin nuéi c6 thé dugc ché bién thanh nhiéu loai thirc dn chan nudi khac nhau di biét trong
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linh vyc k¥ thudt nay, va cu thé 13, c¢6 thé bao gém thire an chan nuoi ¢6 dic, thirc an chan
nudi tho, va/hodc thirc an chan nuoi chuyén dung.

Nhu dugce st dung ¢ day, thuat ngit “chat phu gia thirc an chan nuéi" dung dé chi
nguyén licu dugc bd sung vao thirc an chin nudi nhdm muc dich tao ra cac hiéu qua khac
nhau nhu bd sung chit dinh dudng, ngin ngira giam cin, cdi thién kha ning st dung
xenluloza ti€u hoa trong thirc an, cai thién chét lugng sira, ngan ngra su roi loan sinh séan,
cai thién ty 16 thu thai, va ngin ngira cing thing do nhiét do cao trong muia hé. Chat phu
gia thirc dn chin nuéi theo sang ché twong Gng v6i thirc in chin nudi bd sung theo lut quan
ly thirc &n chin nuéi, va ¢ thé con bao gdm ché phim khoang, nhu natri hydro cacbonat,
bentonit, magie oxit, khoang chit phtrc hop, v.v., ché pham khoang 1a khoang vi lugng, nhu
kém, dé)ng, coban, selen, v.v., ché phém vitamin, nhu caroten, vitamin A, vitamin D,
vitamin E, axit nicotinic, phttc hgp vitamin B, v.v., ché phém axit amin dugc bao vé, nhu
methionin, lysin, v.v., ché phém axit béo dugc bao vé¢, nhu mudi canxi cia axit béo, v.v.,
ché phém vi khuan séng, nhu vi khuén ¢6 loi (vi khuan axit lactic), méi trudng nudi cAy
nam men, hodc cc san phém 1én men ndm mdc, v.v., ché phém nim men, v.v.

Nhu dugce st dung ¢ day, thuat ngft “ché phém thuc pham” bao gém tat ca céc loai
thuc phdm nhu thyc pham chirc niang, thuc pham bd sung dinh dudng, thuc phdm cé lgi
cho st khoe va chit phy gia thuc phdm. Ché phAm thie pham néu trén co thé duoc didu
ché & nhidu dang khac nhau theo cac phwong phép thong thudng da biét trong linh vuc k¥

thudt nay.
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Ché phim theo sang ché c6 thé con bao gdm cac loai ciy trong, nhu lda mi nghién
hodc nghién nho, yén mach, lia mach, ngd va gao; thirc an chan nudi chira protein thuc vat,
vi du, thtrc dan chdn nuoi chu yéu chira dau nanh va hoa hudng duong; thitc an chan nudi
chira protein dong vat, nhu bot mau, bt thit, bdt xwong va bdt cd; dudong va cac san phém
tir stra, vi du, cac thanh phan khé khac nhau bao gdm bot sira va bot whey, va c6 thé con
bao gdm chét bd sung dinh dudng, chét ting cudng tiéu hoa va hap thu, chét thiic diy sinh
trudng, v.v.

Ché pham theo sang ché c6 thé duoc ding cho dong vat mot minh hoidc két hop véi
céc chét phu gia thire an chin nudi khac trong chit mang an duge. Hon nita, ché pham c6
thé 13 chét bon thuc, c¢6 thé duge tron truc tiép v6i thite dn chan nudi, hodc ¢6 thé duoc
dung d& dang cho dong vat nhu cac dang lidu lugng dung qua duong miéng riéng biét vaoi
thitc dn chin nudi. Khi duge ding riéng biét vdi thire dn chin nudi, ché phim c6 thé duoc
két hop v6i chit mang 4n duoc duoc dung va duge didu ché thanh ché pham giai phong
ngay hodc ché phim giai phong kéo dai, 12 da biét trong linh vuc k¥ thuat nay. Chét mang
an duoc co thé 1a dang ran hodc long, vi dy, tinh bot ngd, dudng sita, sucroza, vay dau nanh,
diu dau phong, dau 6 liu, ddu me, va propylen glycol. Khi chéat mang ran duoc st dung,
ché phém c6 thé & dang vién nén, vién nang, bdt, vién ngdm dep hodc vién ngdm hinh thoi,
hoic c6 thé 1a chit bén thiic khong phén tan. Khi chit mang long dugc sir dung, ché pham
c6 thé ¢6 dang vién nang gelatin mém, xi-rd, hon dich, nhii twong hodc dung dich.

Ché phém theo sang ché c6 thé chira, vi du, chit bao quan, chit 1am 6n dinh, chét

thAm wét, chét nhii héa, chat bao quan lanh, t& dugc, v.v. Chét bao quan lanh c6 thé 14 mét
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ho#c nhidu chit duoc chon tir nhém bao gdm glyxerol, trehaloza, maltodextrin, sita bot gdy
va tinh bot.

Chét bao quan, chit 1am én dinh, hodc t4 duoc c6 thé chira trong ché pham véi
lwong hiru hidu da dé 1am giam su hu hong cta vi tao Thraustochytrid chira trong ché pham.
Hon nita, chit bao quan lanh c6 thé chta trong ché phim véi lugng hitu higu du dé lam
giam su hu hong cua vi tao Thraustochytrid chlta trong ché pham khi ché pham 6 trang thai
kho.

Ché phdm c6 thé duoc bd sung vao thirc 4n chin nudi bang cdch nhing, phun hoic
tron dé su dung.

Ché phim theo sang ché c6 thé dugc 4p dung cho ché do an udng cua céc dong vit
khac nhau nhu dong vat c6 vu, chim, ca, dong vat giap xac, dong vat chan dau, bo sat va
luong cu. Vi dy, dong vat c6 vu co thé bao gém lon, bo, ctru, dé, dong vat gam nhim trong
phong thi nghiém, ddng vat nudi, v.v., chim co thé bao gdm gia cdm, c6 thé bao gdm ga,
ga tay, vit, ngbng, ga 16i, chim cit, v.v., nhung khong gi¢i han ¢ d6. Hon nita, ¢4 cb thé
bao gdm céa nudi thwong pham va ca gidng, ca canh, v.v., va cac loai gidp xéac c6 thé bao
gdm tém, hau, v.v., nhung khong gidi han & do. Ché phim ciing c¢6 thé dugc ap dung dé
lam thac dn cho luén trung, 1a mot loai dong vat phu du.

Hi¢u qua c6 loi

Theo phuong phép san xuat sinh khdi theo mét khia canh, c6 thé san xuét sinh khoi

¢6 ngudn gdc tir vi tao don, chira ham lugng cao cua protein va axit béo omega-3, bang

cach cung cap lién tuc nguon nito trong quy trinh nu6i cay. Sinh khoi duge san xuat bang
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phuong phap nay cé thé duge sir dung 1am ngudn vi sinh vat duy nhat ciia protein va axit
béo omega-3.
Vi du thue hién sang ché

Sau déy, sang ché s& duge mo ta chi tiét hon c6 dua vao cac phuong an duoc lay
lam vi dy. Tuy nhién, cic phuong 4n duoc ldy 1am vi du nay chi nhim minh hoa cho mot
hodic nhidu phwong an cu thé, va pham vi cta sang ché duoc gidi han & cac phwong 4n duge
liy 1am vi du nay.

Vi du 1. Kiém tra lvong san xudt cia chit béo va protein theo phuwong phap nudi
cay vi tao ctia Thraustochytriidae sp.

1-1. Chuan bi va gico mam méi trudng nudi cay chira vi tao

Vi tao cta Thraustochytriidae sp. CD01-6003 (S5 truy cap: KCTC14346BP) duoc
gieo mam trong mdi trudng MIWO1 vo tring (30 g/L glucoza, 3,0 g/l. MgSO4-7H20, 10
g/L NaySOs, 1,0 g/L NaCl, 9,0 g/L chiét pham ndm men, 1,0 g/. MSG-1H;0, 1,0 g/L
NaNOs, 0,1 g/ KH,POs4, 0,5 g/L KoHPO4, 0,5 g/L CaCla, va 10 mL/L dung dich phéi tron
vitamin), va dugc nudi cdy trong binh dung tich 250 mL trong cc didu kién tir 20°C dén
35°C va tir 100 vong/phat dén 300 vong/phut trong 10 gior dén 30 gio.

1-2. Mbi tredng nudi cdy chinh

1-2-1. Vi du so sénh (1)

Mbi trudng nudi cdy mam dwge chuan bi trong Vi du 1-1 duge phan tén trong thiét
bi Ién men dung tich 5 L chita mdéi truong MIWO1 vo6 trung dugce bd sung 6 g/L. amoni

sulfat (NHa4)2-SO4) va 5 g/L chiét phdm nidm men lam ngudn nito, va dugc nudi cdy trong
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céc didu kién tir 20°C dén 35°C, tir 100 vong/phut dén 500 vong/phit, va tir 0,5 vvm dén
1,5 vvm trong tong 101 gid cho dén khi thé tich ctia méi trudng nudi ciy trong thiét bi 1én
men dat dén 2.8 L. Ngay sau khi bit dau nuéi cy vai ngudn nito bd sung, khi amoniac
duge cung cap lién tuc vao thiét bi 1én men trong 14 gid sao cho tong ndng do nito trong
moi trudng nudi cdy 1 300 ppm hoidc cao hon, va sau dé viéc cung cép khi amoniac duoc
ding lai. Trong toan bd quy trinh nuéi ciy, nguyén liéu chira ngudn cacbon duge cung cap
lién tuc sao cho ndng d6 ctia ngudn cacbon trong méi trudng nudi cly duge duy tri dudi
5%.

1-2-2. Vidu (1)

Viée nudi cdy duogc thuc hién theo cach gidng nhu trong muc 1-2-1 trong tong 86
gid, chi khac 12 trong toan bd quy trinh nudi ciy, khi amoniac dugc cung cap lién tuc vao
thiét bi 1én men sao cho téng ndng dd nito trong moi trudng nuodi cdy 12 300 ppm hodc cao
hon.

1-2-3. Vidu (2)

Viée nudi cdy dugc thuc hién theo cach gidng nhu trong myc 1-2-1 trong tong 75
gi0, chi khéc 1a trong toan bg quy trinh nud1 cdy, khi amoniac dugc cung cap lién tuc vao
thiét bi 1én men sao cho téng ndng dd nito trong moi trudng nudi cdy 1a 300 ppm hoic cao
hon, va chi c6 18 g/L amoni sulfat du6i dang ngudn nito duge bd sung vao moi trudng
MIJWOI vé trung.

1-2-4. Vi du (3)
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Viée nuéi cay duge thuc hién theo cach gidng nhu trong muc 1-2-1 trong tong 55
gid, chi khac 13 trong toan bd quy trinh nudi cdy, khi amoniac duge cung cip lién tuc vao
thiét bi 1én men sao cho tong ndng do nito trong méi truong nudi cdy 1a 300 ppm hodc cao
hon, va 10 g/L amoni sulfat dudi dang ngudn nito dugc b sung tiép vao thirc an chan nudi
chtra ngudn cacbon.

1-2-5. Vidu (4)

Viéc nudi cdy dugc thuc hién theo cach gidng nhu trong muc 1-2-1 trong tong 92
gidy, chi khac 13 trong toan bd quy trinh nudi ciy, khi amoniac duoc cung cap lién tuc vao
thiét bi 1én men sao cho tdng ndng do nito trong mdi trwdng nudi cay la 300 ppm hoic cao
hon, chi ¢6 6 g/L amoni sulfat dudi dang ngudn nito dwoc bd sung vao moi trudng MIWO1
v0 tring, va 12 g/L amoni sulfat dudi dang ngudn nito duge bo sung tiép vao thirc n chin
nuéi chira ngudn cacbon.

1-3. Phan tich ham lwong chit béo

M3i méi trudng nudi cdy vi tdo di nudi cdy trong muc 1-2-1 dén 1-2-5 dugc thu
thap va ly tdm. Sau do, céc té bao thu duoc dugce rira bﬁng PBS ba lan, va lam khé & 60°C
trong 16 gid. Phan Gng thuy phin dwoc dé & 80°C bing cach bd sung dung dich axit
clohydric 8,3 M vao 2 g té bao kho. Sau d6, 30 mL etyl ete va 20 mL ete dau mo duge bd
sung vao san phém phén rng, va tron trong 30 gidy va viéc ly tam dugc thyc hién lap lai ba
1An hodc nhidu hon. Lép dung méi da tach dugc chuyén vao binh day tron da dwgce can
trude, va sau d6 dugc lam kho trong dd chira ma tir @6 dung moi va hoi am con lai duoc

loai bo, thong qua viée thdi khi nito (N2). Tong ham lwgng diu dugc tinh toén bing cach
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do khéi lwgng cta dau con lai sau khi 1am khé dung méi. Ham lugng cua axit béo omega-
3 (DHA va EPA) trong dau duge do bang sic ky khi sau khi duge xtt Iy so bd bang NaOH

metanol 0,5 N va trifloboran metanol 14% (BF3-MeOH).

Bang 1
Tong
) 2 2 Omega- Omega-
. t | EPA/tdne | DHA/ q . . .
Diéu béz)/(;inh it b(;r;g it bzgg 3/tong | EPA/sinh | DHA/sinh | 3/sinh
kién 3 axit béo | khéi (%) | khéi (%) | khoi
khoi (%) (%) %) %)
(%) ( ()
Vidu
N VW) 0,49 10,06 | 10,55 0.21 437 4,58
sanh
(1)
V(ll‘;u 28,90 2.96 2439 | 2735 0.86 7.05 7.90
\/(1;)11,1 14,97 2,54 26,58 | 29.12 0,38 3,98 436
V(l;)lu 26.13 0,86 16,75 17.61 0,22 438 4.60
V(lzl‘)i"‘ 17,91 271 36,12 | 3883 0,49 6,47 6.95

Két qua 13, nhu dugc thé hién trong Bang 1, ham luong sinh khéi ciia tong axit béo
(TFA) dugc giam nhidu hon trong cac Vi du (1) dén (4), trong d6 viéc nuéi cay duoc thuc
hién trong khi cung cip lién tuc ngudn nito, khi so sanh véi Vi du so sanh (1). Tuy nhién,
ham luwong EPA, DHA, va omega-3 trong tong axit béo trong cac Viduy (1) dén (4) 1a twong
duong hodc cao hon so véi ham lugng nay cua Vi du so sanh (1).

1-4. Phéan tich ham luwgng protein

P&ivéimbin,5gdénl g t€ bao khé thu dugce theo cach giéng nhu trong muc 1-3,
ham luong nito trong mau duge phan tich dinh lugng bang céch sir dung thiét bi phén tich
nguyén t6. Ty 18 khdi lvong (% TN) clia nito ¢6 mit trong mdi mau dugce nhan véi 6,25 va

duoce tinh 14 tong ham lwong protein trong miu.
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Bang 2
Piéu kién Téng protein/sinh khdi (%)
Vi du so sanh (1) Lén dén khoang 43,58
Viduy (1) Lén dén khoang 58,10 *
Vidu (2) 55,7
Vidu (3) 58,0
Vi du (4) 57,5

(": w6c tinh)

Két qua 13, nhu dugce thé hién trong Bang 2, tit ca cac Vi du (2) dén (4) d cho thiy
tdng ham lugng protein 14 55% hodc cao hon, va Vi dy (1) d4 cho thy tong ham luwong axit
béo 14 28,9%, nhu dugc do trong muc 1-3. Xem xét réng sinh khéi vi tdo néi chung c6 ham
lwong hydrat cacbon nim trong khoang tir 2% dén khoang 3%, va ham lugng tro nam trong
khoang tir 8% dén khoang 10%, ¢6 thé ude tinh duoc ring tong ham lwgng protein c¢6 thé
dat 1én dén khoang 58,10%. Ngoai ra, Vi du so sanh (1) da cho thay tong ham luong axit
béo 1a 43,42%, nhu duge do trong muc 1-3, wée tinh ring tong ham luong protein t6i da
chi 1a khoang 43,58%. Céc két qua nay da xéac nhan ring khi vi tio dwgc nudi ciy trong
didu kién cung cAp lién tuc ngudn nito, protein ¢é thé duge tao ra véi ham luong cao 1a 55%

hodac cao hon.

Vi du 2. Kiém tra lugng san xuit ciia chat béo va protein theo phwong phép nudi
céy vi tao cua Schizochytrium sp.

2-1. Chuén bi va gieo mim moéi trudng nudi cdy cia vi tio

Gieo mam moi trudong nudi ciy cua vi tao ctia Schizochytrium sp. CD01-5004 (S6
truy cap: KCTC14345BP) dugc thuc hién theo cach gidng nhu trong Vi du 1-1.

2-2. Mbi truong nudi cay chinh

2-2-1. Vi du so sanh (2)

MBoi trudong nudi cdy mam duoc chuén bi trong Vi du 2-1 dugc phén tan trong thiét
bi 1én men dung tich 5 L chita méi trudng MIWO1 v6 trung, va dugc nudi cAy trong céac
didu kién tir 20°C dén 35°C, 100 vong/phut dén 500 vong/phiit, va 0,5 vvm dén 1,5 vwvm

trong tdng 105 gid cho dén khi thé tich ciia méi trudng nudi cdy trong thiét bi 1én men dat
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dén 2,8 L. Ngay sau khi bit ddu nudi cdy voi ngudn nito bd sung, khi amoniac duge cung
cAp lién tyc vao thiét bi 1én men trong 10 gid sao cho tong néng do nito trong mdi truong
nudi cdy 1a 300 ppm hodc cao hon, va sau d6 viéc cung cip khi amoniac duge dimng lai.
Trong toan bd quy trinh nudi cdy, nguyén liéu chira ngudn cacbon duge cung cép lién tuc
sao cho ndng d6 ctia ngudn cacbon trong moi trudng nudi cdy dugce duy tri dudi 5%.

2-2-2.Vidu (5)

Viéc nudi céy dugc thuc hién theo cach giéng nhu trong muc 2-2-1 trong tong 84
gidy, chi khéc 1a trong toan bd quy trinh nudi cdy, khi amoniac duge cung cép lién tuc vao
thiét bi 1én men sao cho tong ndng do nito trong méi truong nudi cdy 13 300 ppm hoic cao
hon, va 6 g/L amoni sulfat va 10 g/L chiét pham nim men lam ngudn nito dugc bd sung
tiép vao moi trudng MIWOI1 v tring.

2-2-3.Vidu (6)

Viéc nubi cay duge thie hién theo cach giéng nhu trong muc 2-2-2, chi khac la viéc
nudi cay duoc thuc hién trong tdng 53 gio.

2-2-4. Vidu (7) va (8)

Viée nudi cdy duge thuc hién theo cach gidéng nhu trong muc 2-2-2, chi khéc 1 viée
nudi cdy duoc thue hién trong tong 50 gid.

2-2-5.Vidu (9)

Viéc nudi céy dugc thuc hién theo cach giéng nhu trong muc 2-2-2, chi khac 1a viéc
nudi cdy duoc thuc hién trong téng 47 gio.

2-2-6. Vidu (10)

Viéc nuéi cdy duoc thuc hién theo cach giéng nhu trong muc 2-2-2 trong tong 47
gid, chi khéac 1a 5 g/L MSG lam ngudn nito duge bd sung tiép vao mdi truomg MIWO1 vo
trung.

2-3. Phén tich ham luong chét béo

M&i méi trudng nudi cy vi tao dd nubi cdy trong muc 2-2-1 dén 2-2-6 dugc thu
thap, va ham luong chat béo cua chiing dugc phan tich theo cach gidng nhu trong Vi du 1-

3.
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Bang 3

Téng : | Omega- Omega-
Pidu | axit Eaiﬁ/ one Diﬁ/gggg 3/téng | EPA/sinh | DHA/sinh | 3/sinh
kien | béossinh | %, (o | axitbéo | khdi (%) | khéi(%) | khdi

khéi (%) ° ° (%) (%)
Vidu
50 41,91 2,53 39,18 | 41,71 1,06 16,42 17,48
sanh
(2)
\’(15‘)1‘-‘ 2439 | 425 | 4292 | 47,17 | 1,04 | 1047 | 11,50
\’(16‘)1‘-1 20,12 | 3,90 3781 | 41,70 | 0,78 760 | 839
\’(1731‘-1 2095 | 3,68 39,54 | 4322 | 0,77 8,28 9,05
V(18c)1u 19,99 4,50 38,84 43,34 0,90 7,76 8,66
\/(19‘)“-‘ 24,90 3,98 39,27 | 43,25 0,99 9.78 10,77
‘(’i g)‘-l 2504 | 5,07 42,02 | 47,09 | 127 1052 | 11,79

Két qua 13, nhu duge thé hién trong Bang 3, ham lugng sinh khoi clia tong axit béo

(TFA) duoge giam nhidu hon trong cac Vi du (5) dén (10), trong d6 viéc nudi cdy dwoc thuc

hién trong khi cung cép lién tuc ngudn nito, khi so sanh v&i Vi du so sanh (2). Tuy nhién,

ham luwong EPA, DHA, va omega-3 trong tng axit béo trong cac Vi du (5) dén (10) 1a

tuong duong hoac cao hon so véi ham lugng nay cua Vi du so sénh (2).

2-4. Phan tich ham lugng protein

M&i méi trudng nudi cdy vi tao da nudi cdy trong muc 2-2-1 dén 2-2-6 dwgc thu

thap, va ham lugng protein ciia chung duwge phan tich theo cach gidng nhu trong Vi du 1-4.

Bang 4
Diéu kién Tbdng protein/sinh khoi (%)
Vi du so sanh (2) Lén dén khoang 45,1"
Vi du (5) 62,4
Vi du (6) 64,9
Vi du (7) 65,6
Vi du (8) 66,3
Vi du (9) 60,7
Vi du (10) 58,7

(*: w6c tinh)
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Két qua 13, nhu duoc thé hién trong Bang 4, tit ca cac Vi du (5) dén (10) di cho
thay tong ham lwong protein 12 58% hodc cao hon, va Vi du so sanh (2) di cho thiy tong
ham lugng axit béo 1a 41,91%, nhu duge do trong muc 2-3. Xem xét rﬁng sinh khéi vi tao
n6i chung c6 ham luong hydrat cacbon niam trong khoang tir 2% dén khoang 3%, va ham
lwong tro nam trong khoang tir 8% dén khoang 10%, c6 thé wéc tinh dwgc ring tong ham
luong protein c6 thé dat 1én dén khoang 45,1%. Cac két qua nay di xac nhan rang khi vi
tao dugc nudi cdy trong didu kién cung cap lién tuc ngudn nito, protein c6 thé duoc tao ra
v61 ham lugng cao 1a 58% hodc cao hon.

2-5. Phén tich ham lwong axit amin va ché phdm

Moi trudng nudi cdy vi tao ctia Vi du (10) dd nudi cdy trong muc 2-2-6 dwgc thu
thap, va té bao khé thu duoc theo cach tuong ty nhu trong muc 1-3,va 0,5 g dén 1 g té bao
kho dwogc dua vao thuy phan bing axit. Sau d6, chat thu dugc dwoc dua vao sic ky long, va
tdng ham luong axit amin va ham luong clia cac axit amin riéng 1& duoc phan tich. Nong
dd ctia cac axit amin riéng 1 trong mau duoc chuin hoa dén luvong té bao kho duoc st dung
dé tinh toan ham lugng (%) cla c4c axit amin riéng 1 tinh theo téng khdi lwong ctia té bao
kho, va tdng ham luong axit amin (%) tinh theo téng khdi luong cua té bao khd dugc tinh

toan bang cach tinh tong ham lugng cla tit ca cac axit amin dugc phat hién.

Bang 5
Ham luong Ham luong Ham luong
trong sinh trong sinh trong sinh
khéi (%) khéi (%) khéi (%)
Téng axit amin 43,09 Alanin 2,50 Tyrosin 1,24
Axit aspartic 3,62 Xystein 0,56 Phenylalanin 1,63
Threonin 1,80 Valin 2,06 Lysin 2,27
Serin 2,02 Methionin 0,82 Histidin 0,78
Glutamat 12,47 IsoLeuxin 1,36 Arginin 6,11
Glyxin 0,00 Leuxin 2,77 Prolin 1,07
Bang 6
Ham lugng Ham luong Itlam lu? g
A 2 rong tong
trong tong trong tong axit amin
axit amin (%) axit amin (%) (%)
Tong axit 100,00 Alanin 5.81 Tyrosin 2.88
amin
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Axit 8,39 Xystein 1,30 Phenylalanin | 3,79
aspartic
Threonin 4,18 Valin 4,78 Lysin 5,27
Serin 4,69 Methionin 1,90 Histidin 1,82
Glutamat 28,93 IsoLeuxin 3,15 Arginin 14,19
Glyxin 0,00 Leuxin 6,43 Prolin 2,48

K&t qua 13, nhu duge thé hién trong cac Bang 5 va 6, Vi du (10), trong d6 vi tao
dugc nudi cay trong cac didu kién cung cép lién tuc ngudn nito, da cho thay tong ham lugng
protein 13 43,09% trong sinh khdi, va c¢6 ham lwong glutamat cao nhét giita cac axit amin
riéng 1¢, va ty 1€ ham luong gitta glutamat va arginin ctia n6 1a 2,04.

Can hiéu ring cac phwong an duwgc md ta & ddy chi nén dugc xem xét theo nghia
mo ta va khong nhim muc dich giéi han. Cac phan md ta vé cac du hiéu hoic khia canh
trong mdi phuong an thuong duge xem 13 c6 s&n cho céc diu hiéu hoic khia canh trong tu
khac trong cac phuwong an khac. Mac du mot hodc nhiéu phuong 4an da duge md ta c6 dua
vao céc hinh v&, nhung ngudi ¢6 hidu biét trung binh trong linh vuc k§ thuit nay sé hiéu
rdng cdc thay ddi khac nhau v& hinh thirc va chi tiét c6 thé duoc thuc hién trong d6 ma
khoéng di chéch khoi tinh than va pham vi ciia ban mo6 ta nhu duge xac dinh boi cac diém

yéu cau bao hd sau day.
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YEU CAUBAO HOQ

1. Phuong phap san xuét sinh khdi ¢6 ngudn gde tix vi tao Thraustochytrid, trong d6 phuong
phap nay bao gdm cac budc:

nudi ciy, chung vi tao Thraustochytrid don trong moi trudong chira ngudn cacbon
va ngudn nito; va

cung c4p lién tuc ngudn nito bd sung trong qué trinh nudi cdy sao cho tong ndng do
nito trong mdi tredmg nudi cdy 1a 300 ppm hodc cao hon,

trong d6 ngudn nito duge cung cap tir ngay sau khi cay vi tdo vao moi truong den
cuoi qua trinh nudi cay.

2. Phuong phap theo diém 1, trong d6 ngudn nito 1a i) mot hodc nhiéu ngudn nito hitu co
bat ky dugc chon tr nhom bao gém chiét phém ndm men, chiét phém thit bo, pepton, va
trypton, hodc ii) mot hodc nhiéu nguén nito vo co bat ky dugc chon tr nhom bao gém
amoni axetat, amoni nitrat, amoni clorua, amoni sulfat, natri nitrat, ure, mononatri glutamat

(MSG), va amoniac.

3. Phuong phap theo diém 1, trong d6 nguon cacbon la m¢t hodc nhiéu nguon bat ky duoc
chon tir nhom bao gom glucoza, fructoza, maltoza, galactoza, mannoza, sucroza, arabinoza,

xyloza, va glyxerol.

4. Phuong phap theo diém 1, trong d6 vi tho Thraustochytrid 14 vi tao cha Thraustochytrium

sp., Schizochytrium sp., Aurantiochytrium sp., hodc Thraustochytriidae sp.

5. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gdm budce thu hoi sinh
khéi tir chung, san phdm nuéi cy ctia chiing, san pham kho cua san pham nudi cdy, hoac

san pham nghién bdt cia san pham kho.

6. Phuong phép theo diém 1, trong d6 sinh khdi chira 50% khdi lwong hodc cao hon cla
protein va 37% khdi luong hodc thép hon ctia chit béo, tinh theo tong khéi lugng cia sinh
khéi.
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7. Phuong phap theo diém 1, trong d6 sinh khéi chira 50% khéi Iugng hodc cao hon cua

protein, va axit béo omega-3, tinh theo tong khdi lwgng ctia sinh khdi.

8. Phuong phap theo diém 7, trong dé axit béo omega-3 bao gdbm mét hoic nhiéu axit

docosahexaenoic (DHA) va axit eicosapentaenoic (EPA) bt ky.

9. Phuong phép theo diém 7, trong do6 sinh khéi chira trong khoang tir 15% khdi lugng dén

60% khdi lwong ciia axit béo omega-3, tinh theo khdi lwong ciia tong axit béo.

10. Sinh khéi c6 ngudn gbc tix vi tao Thraustochytrid don, duge san xuat bang phwong phap

san xuét sinh khéi theo diém 1.
11. Sinh khéi theo diém 10, trong dé sinh khdi chira 50% khdi hwrong hodc cao hon cia
protein va 37% khéi lwong hoic thap hon ciia chét béo, tinh theo tong khdi lwgng ctia sinh

khoi.

12. Sinh khdi theo diém 10, trong do6 sinh khdi chtra 50% khdi lwgng hodc cao hon cua

protein va axit béo omega-3, tinh theo tong khéi lrgng ctia sinh khéi.

13. Sinh khéi theo diém 12, trong d6 axit béo omega-3 bao gdm mot hoic nhidu axit

docosahexaenoic va axit eicosapentaenoic bat ky.

14. Sinh khéi theo diém 12, trong d6 sinh khéi chita trong khoang tir 15% khdi lugng dén

60% khdi lugng cua axit béo omega-3, tinh theo khéi lugng ctia téng axit béo.
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