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Linh vwe k§ thuat dwec dé cap

Séang ché dé cap dén cac ching méi thudc chi Schizochytrium (Schizochytrium

sp.) va phuong phép san xuit cac axit béo da bat bdo hoa bang viéc st dung ching nay.
Tinh trang ky thuit ciia sang ché

Cac axit béo bat bdo hoa 1a cic axit béo ¢6 mot hogc nhidu lién két doi trong
chudi axit béo, va c4c axit béo bét bio hoa bao gém hai hoac nhiéu lién két doi dugc goi
13 céc axit béo da bit bdo hoa (PUFA). Trong sb cac axit béo da bit bdo hoa, axit
docosahexaenoic (DHA) va axit eicosapentaenoic (EPA) la céc axit béo omega-3 dién
hinh, ma la thiét yéu cho ndo, md méat, va hé than kinh. Ngoai ra, chung duoc biét 1a
déng vai trd quan trong trong su phat trién ciia hé than kinh, chéng han nhu thi lyc va
kha nang than kinh van dong & tré so sinh, va ngan ngira cac bénh tim mach, va la thanh

phan phong pht nhét trong céc lipit cAu tric clia no.

Hau hét cac sinh vat bac cao, bao gdm con ngudi, khong thé tu tong hop céc axit
béo da bét bio hoa, vi vy cc axit béo da bat bio hoa phai duoc tiéu thy nhw céc chit
dinh dudng thiét yéu, va chu yéu dugc cung cp tir c4 bién sau, ma chiém cac thir bac
cao trong moi trudng sinh thai bién, ching han nhu ca ngir va ca hdi. Ngudn cong nghiép
chinh ctia céc axit béo da bit bdo hoa duge xéac dinh cho dén nay 1a dau ca dugc chibt
xudt tir ddu cua ca xanh chéng han nhu c4 thu, ca thu dao, ca nglr, ca thu ngua, ca moi,
va ¢4 trich, ma ciing 1a nhiing loai thitc an chdn nudi r4t hitu ich cho c4 ching han nhu
thttc 3n chin nudi ban dau cho c4 nudc min. Tuy nhién, chét luong dau ca khac nhau
tily thudc vao loai, mua vu va dia diém danh bét, va c6 khé khin trong viéc cung cap
dAu c4 lién tuc, va do cac vén dé 6 nhidm dau cé boi cac kim loai nang va cac héa chét
hitu co, mui tanh ddc trung clua dau c4, va viéc san xudt han ché do su oxy hoa cta cac
lién két doi trong céc qua trinh xir 1y, nhu cAu vé cac ngudn axit béo da bét bdo hoa thay

thé dang ndi 1én.

Pé giai quyét cac van de nay, nghién ctru v€ cac phuong phép san xuat cac axit

béo da bt bio hoa bao gdm axit docosahexaenoic bang nudi cay vi sinh hién dang duogc
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tién hanh. Cu thé 13, vi tao c6 thé san xuét cac lipit va dugce nudi cdy dé dang, cho phép
san xuét sinh khéi c6 thanh phan héa sinh tuong d6i khong do6i. Ngoai ra, céc lipit duge
san xuat boi vi tao khong ¢6 mui khoé chiu nhu diu c4, va c6 thanh phan axit béo don
gian hon so véi dau ca, do do co thé d& dang phan tach céc axit béo cu thé. Theo do, vi
tdo médi c6 kha ndng cung cAp On dinh axit béo cu thé & mac do cao co gia tri 1én vé mit

cong nghiép, va do do, can phat trién vi tdo nay.
Bin chit k§ thuét ciia sing ché
Vén dé ky thuat

Muc dich cua sang ché 1a d& xuit vi tdo thudc chi Schizochytrium
(Schizochytrium sp.) ma dugc ndp bao lwu v6i sd dang ky 1a KCTC14344BP hodc
KCTC14345BP; va c¢6 kha nang san xuat axit docosahexaenoic (DHA), axit

eicosapentaenoic (EPA), va axit palmitic (PA).

Mot muc dich khac cta sang ché la dé xuat sinh khoi c6 ngudn goc tr vi tao

thudc chi Schizochytrium va che pham thirc an chin nudi bao gdm sinh khoi nay.

Mot muc dich khéc nita cua sang ché 1a d& xuit phuong phap diéu ché sinh khéi
hodc dau sinh hoc ¢6 ngudn gbc tlr vi tao thudc chi Schizochytrium.
Giai phap k¥ thuét

M&i phan md ta va phuong dn duge boc 10 trong sang ché nay ciing 6 thé duoc
ap dung cho cac phin mo ta va cac phuong dn khac. Nghia 13, tAt ca su két hop cta cac
yéu td khac nhau duge boc 19 trong sang ché déu nam trong pham vi cua sdng ché. Ngoai
ra, khong nén coi rang pham vi bao hd cla séng ché bi gi¢i han & phan mo ta chi tiét
dugc mo ta dudi day. Ngoai ra, nguoi co trinh d6 trung binh trong linh vuc s€ nhan ra,
hodc xac nhan nhiéu diém twong duong voi cac khia canh cu thé cua sang ché dugc md
t4 & day, bang cach st dung chi cac thi nghiém da biét trong linh vuc. Ngoai ra, cac
tuong duong nhu vay du dinh 1a dugc bao gbm trong sang ché.

Mot khia canh d2 xuét vi tao thudc chi Schizochytrium c6 kha nang san Xut axit

docosahexaenoic, axit eicosapentaenoic, va axit palmitic; va dugc ndp bao luu vdi so

ding ky 1a KCTC14344BP hodc KCTC14345BP.

Thuét ngt “Thraustochytrid”, dugc st dung ¢ day, dung dé chi vi tao tir bd
Thraustochytriales. Ngoai ra, thudt ngir “chi Schizochytrium (Schizochytrium sp.)”,
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dugc st dung & ddy, 1a mot trong céc tén goi chi thude vé ho Thraustochytriaceae cua
bo Thraustochytriales, va ¢ thé duoc st dung thay thé cho nhau véi thuat ngit “chi
Schizochytrium”. Ngoai ra, thudt nglt “vi tdo” dung dé chi cac sinh vat ma quang hop
v6i chét diép luc, ma sbng troi ndi ty do trong nude, ma khong thé nhin thiy bing mit
thuong ma chi co thé nhin théy qua kinh hién vi, va vi tdo con dugc goi 1a thuc vat phu

du.

Thuét ngit “axit docosahexaenoic (DHA)”, dugc sir dung ¢ day, dung dé chi mot
trong céc axit béo da bét bio hoa c6 cong thirc 12 C22H3202, va 1a mot trong cac axit béo
omega-3 clng v6i axit alpha-linolenic (ALA) va axit eicosapentaenoic (EPA), tén thong

thuong ctia nd 1a axit cervonic, va cling ¢6 thé duoc viét dudi dang 22:6 n-3 nhu viét tat.

Thuét ngit “axit eicosapentaenoic (EPA)”, dugc str dung ¢ day, dung dé chi mot
trong céc axit béo da bét bdo hoa co6 cong thire 1a C2H3002, va la mot trong cac axit béo
omega-3 ciing v6i ALA va DHA, va ciing ¢6 thé dugc viét dudsi dang 20:5 n-3 nhu viét

tAt.

Thuét ngir “axit palmitic (PA)”, dugc sir dung & day, dung dé chi mot trong cac

axit béo bat bdo hoa cé cdng thure 1a CieHz202.

Vi tho thudc chi Schizochytrium c6 thé 1a vi tao kiéu dai méi CD01-5000 thude
chi Schizochytrium duge ndp bao luu véi so dang ky 1a KCTC14344BP hodc bién thé
ctia né, vi tao CDO01-5004 thudce chi Schizochytrium duoc ndp bao luu véi s6 dang ky 1a

KCTC14345BP.

Vi tao thudc chi Schizochytrium co thé ¢6 trinh tu nucleotit 18S rARN c6 SEQ
ID NO: 1, nhung khong bi gii han ¢ d6. Vi dy, vi tao thudc chi Schizochytrium co thé
¢6 18S rARN chtra trinh tu nucleotit thé hién do twong ddng trinh ty v6i trinh tur nucleotit
¢6 SEQ ID NO: 1 1a 80% hodc lon hon, 85% hodc 16n hon, 90% hodc 1on hon, 95%
hodc 16n hon, 98% hodc 16n hon, hoic 99% hodc 16n hon, nhung khong bi giéi han ¢
do.

Vi tao thudc chi Schizochytrium c6 thé san xuat 35% theo khdi luong dén 60%
theo khéi luong DHA, trén co s& tong khéi lwong clia céc axit béo. Vi du, vi tao thudc
chi Schizochytrium c6 thé san xuét 40% theo khdi lugng dén 60% theo khbi luong, 45%
theo khdi luong dén 60% theo khoi lugng, 50% theo khéi lugng dén 60% theo khéi

lrong, 35% theo khéi lrong dén 58% theo khéi lwong, 40% theo khdi lugng dén 58%
. |



52499

4/31

theo khdi lugng, 45% theo khéi lugng dén 58% theo khéi lugng, hodc 50% theo khoi
luong dén 58% theo khdi lwong DNA, trén co so tbng khéi lugng cla cac axit béo.
Ngodi ra, Vi tao thuc chi Schizochytrium c6 thé bao gom 35% theo khdi lugng dén 60%

theo khéi lugng DHA, trén co s& tdng khdi lugng cta cac axit béo.

Vi tao thudc chi Schizochytrium co thé san xuét 0,5% theo khdi lugng dén 10%
theo khdi lugng EPA, trén co sO téng khéi lwong cta céc axit béo. Vi du, vi tao thudc
chi Schizochytrium c6 thé san xuét 0,5% theo khdi lugng dén 8% theo khéi lugng, 0,5%
theo khéi lugng dén 5% theo khdi lugng, 0,5% theo khéi lugng dén 3% theo khéi luong,
0.8% theo khdi lugng dén 10% theo khdi lugng, 0,8% theo khdi luong dén 8% theo khoi
lwong, 0,8% theo khéi lugng dén 5% theo khéi lugng, 0,8% theo khéi luong dén 3%
theo khéi lugng, 1% theo khéi lugng dén 10% theo khéi luong, 1% theo khdi luong dén
8% theo khéi luong, 1% theo khdi lugng dén 5% theo khoi lugng, hodc 1% theo khéi
luong dén 3% theo khéi luong EPA, trén co s& tong khéi luong ctia céc axit béo. Ngoai
ra, vi tdo thudc chi Schizochytrium c6 thé bao gém 0,5% theo khdi luong dén 10% theo

khdi luong EPA, trén co s& tdng khéi lugng cla cac axit béo.

Vi tao thudc chi Schizochytrium co thé san xuét 10% theo khdi lugng dén 30%
theo khdi lugng PA, trén co s tong khéi lugng ciia céc axit béo. Vi du, vi tao thudc chi
Schizochytrium 6 thé san xuét 15% theo khéi lwgng dén 30% theo khéi lwong, hodc 20%
theo khéi lwong dén 30% theo khdi luong PA, trén co s tdng khdi lugng cla céc axit
béo. Ngoai ra, vi tao thudc chi Schizochytrium co thé bao gdbm 10% theo khdi luong dén

30% theo khdi lugng PA, trén co s& tdng khbi lugng cua cac axit béo.

Vi tao thudc chi Schizochytrium ¢ thé c6 kha ning san xuét carotenoid. Vi du,
vi tao thudc chi Schizochytrium co th& san xuét it nhit mot trong s6 céc chét dugc lua
chon tir nhém gém c6 B-caroten, lutein, astaxanthin, capsanthin, annatto, canthaxanthin,

lycopen, B-apo-8-carotenal, zeaxanthin, va B-apo-8-carotenal-este.

Thuat ngit “carotenoid”, dugc st dung ¢ day, dung dé chi sic tb cua terpenoid
duge tbng hop tir phytoene bao gdm 40 nguyén tir carbon, va dugc san xudt tir c4c vi
sinh vat chéng han nhu vi tao va vi khuén, hodc nim chéng han nhu mbc va nm, va cic
sinh vat bac cao hon. Céc carotenoid dugc st dung rong rai lam thirc an chén nudi hodc
cac phu gia thuc pham vi mau sic doc ddo ctia ching, va c6 tac dung chéng oxy héa

manh do chudi lién Kkét doi dai va nhém xeton (C=0) hodc nhém hydroxyl (-OH) cia
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chung, do do, ciing dugc nghién ciru 1am céac thudce va cc thye pham sirc khoe. Céc
carotenoid bao gom B-caroten, lutein, astaxanthin, capsanthin, annatto, canthaxanthin,

lycopen, B-apo-8-carotenal, zeaxanthin, hodc B-apo-8-carotenal-este, v.v..

Céc khia canh khéac d& xuét: vi tao thudc chi Schizochytrium dugc ndp bao luu
v6i sb dang ky 1a KCTC14344BP hoac KCTC14345BP, va c6 kha néng san xuét axit
docosahexaenoic, axit eicosapentaenoic, va axit palmitic; va sinh khdi c6 ngudn goe tir
vi tdo thudc chi Schizochytrium bao gbdm cac mé nudi cdy ca vi tao, cac san phim khb

clia cac mé nudi cay, hoic cac dang ly giai cua cac san pham kho.
Vi tao thudc chi Schizochytrium la nhu duge mo ta & trén.

Thuét ngli “sinh khéi”, duge st dung & day, dung dé chi cac sinh vat chéng han
nhu cac thuc vat, cac dong vat va cc vi sinh vat ma ¢ thé duoc s dung lam nang luong
héa hoc, nghia 13, ngudn ning lugng cta nang lugng sinh hoc, va vé& mit sinh thai dung
dé chi khéi luong hodc lugng ning lugng cia sinh vat cu thé ma tdn tai trong mot don
vi thoi gian va khong gian. Ngoai ra, sinh khéi bao gdm, nhung khong dugc gidi han &,
cac hop chat dugc tiét boi cac té bao, va c6 thé chira cac té bao va/hodc cac thanh phin
ndi bao cling nhu cac nguyén liéu ngoai bao. Theo sang ché, sinh khéi ¢6 thé 1 chinh
vi tao thudc chi Schizochytrium, mé nudi ciy cia no, san pham khd ctia n6, dang ly giai
cua nd, hoac san phém duoc san xuét bﬁmg viéc nudi céy ho#c 1én men vi tdo, hodc ¢o

thé 13 dich ¢6 hoic san phdm kho cia sinh khdi, nhung khong bi giéi han ¢ do.

Thuat ngit “mé nudi cAy” cua vi tao thudc chi Schizochytrium ding dé chi san
phém duoc san XuAt bf?mg viéc nuoi céy vi tao, cu thé 13, thuat ngit c6 thé dung dé chi
moi truong nudi ciy bao gbm vi tao hogc dich loc nudi cly trong d6 vi to dugc loai bo
khéi moi trudng nudi cdy, nhung khong bi gioi han ¢ do. “San pham kho” ctia moi
truong nudi cdy cta vi tao thudc chi Schizochytrium co thé 12 san pham trong d6 do am
da dugc loai bo khoi moi truong nudi céiy cua vi tao vi du, dudi dang cac té bao kho cta
vi tao, nhung khong bi giéi han & do. Ngoai ra, “dang ly giai” cia san pham kho 1a thuét
ngtt chung dé chi céc san phdm tao thanh tir viéc nghién nguyén liéu kho trong d6 do
4m duoc loai bo khoi moi treong nuoi céy cua vi tdo, va co thé 1a, vi dy, bot ctia céc té
bao kho, nhung khong bi gidi han ¢ d6. Mé nudi cAy ctia vi tao thudc chi Schizochytrium
¢6 thé dugc didu ché bang viec cdy vi tdo trong moi trudng nuodi cAy vi tdo va nudi chy

theo cac phuong phap nudi cay da biét trong linh vuc, va cac san pham kho ctia mé nudi
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cAy va cac dang ly gidi ctia n6 c6 thé duoc diéu ché bang cac phuong phép xtr 1y, hodc

lam khd vi tdo ho#ic mdi trudng nudi cay da biét trong linh vuc.

Sinh khéi c6 ngudn gdc tir vi tao thudc chi Schizochytrium co thé bao gdm 35%
theo khéi lwong dén 60% theo khdi lwgng DHA, trén co so tbng khdi luong cla cac axit
béo, co thé bao g(‘)m 0,5% theo khdi lugng dén 10% theo khdi luong EPA, trén co s&
tbng khdi lwong ciia cac axit béo, va co thé bao gdbm 10% theo khéi luong dén 30% theo

khéi lugng PA, trén co s& tdng khdi lugng clia céc axit béo.

Ngoai ra, sinh khdi c6 ngudn gbe tir vi tao thudc chi Schizochytrium cb thé bao
gém cac carotenoid, vi du, it nhat mot trong sb cac chat duge lua chon tir nhém gém co
B-caroten, lutein, astaxanthin, capsanthin, annatto, canthaxanthin, lycopen, p-apo-8-

carotenal, zeaxanthin, va [3-apo-8-carotenal-este.

Sinh khdi c6 thé duge san xuét bang phuong phép san xuAt sinh khéi c6 ngudn

géc tr vi tao thudc chi Schizochytrium theo mot khia canh.

Mt khia canh khéc dé xuét ché pham bao gdm vi téo thudc chi Schizochytrium,
cdc mé nudi cdy cua vi tdo, cac san pham kho ctia cidc mé nudi cdy, hoic cac dang ly
giai cla cic san pham khd, vi tao dugc ndp bao luu véi s6 ding ky 1a KCTC14344BP
hodc KCTC14345BP, va c6 kha ndng san xuat axit docosahexaenoic, axit
eicosapentaenoic, va axit palmitic. Ché phdm c6 thé bao gdm sinh khdi hogc dau sinh
hoc ¢6 ngudn gde tir vi tao thudc chi Schizochytrium.

Mbt khia canh khéac dé xuét ché pham thirc an chan nudi bao gbm sinh khéi co
ngudn gde tir vi tao thudce chi Schizochytrium, hodc cac dich co hodc cac san pham kh
cua sinh khéi, vi tho dwoc nop bao luu véi sé dang ky 1a KCTC14344BP hodc
KCTC14345BP, va c6 kha nang san xuit axit docosahexaenoic, axit eicosapentaenoic,
va axit palmitic.

Vi tao thudc chi Schizochytrium, sinh khéi, mé nudi céy cua vi tao, san phém
kho clia mé nuoi cdy, va dang ly giai ciia sin pham kho 1a nhw duge md ta ¢ trén.

Dich ¢6 hodc san phém kho ctia sinh khi c6 thé duoc diéu ché theo cac phuong
phap xt 1y, c6, hodc 1am kho sinh khéi vi sinh da biét trong linh vuc.

Thuat ngt “dau sinh hoc”, duogc sir dung & day, dung dé chi dau thu duoc tir sinh

khéi bang cac quy trinh chiét xuét sinh hoc, nhiét hoa hoc va héa ly, va dau sinh hoc
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dugc diéu che theo sang ché c6 thé chira cac axit béo da bat bao hoa, cu the 1a, co6 the

chira DHA va EPA, nhung khong bi giéi han & do.

Ché pham c6 thé c6 dang dung dich, bot, hodc huyén phu, nhung khong bi gidi
han & d6. Ché phém c6 thé 13, vi duy, ché phém thuc phém, ché phém thirc an chan nuoi,

hodc cheé pham phu gia thirc an chan nudi.

Thuét ngi “ché phém thirc dn chan nu6i”, dugc st dung & day, dung dé chi thuc
an chan nudi dugc cip cho cac dong vét. Ché pham thic an chin nudi dung dé chi
nguyén lidu cung cép céc chét dinh dudng hitu co hodc vo co cin thiét dé duy tri su séng
cta dong vat, hodc san xuét thit, sita, va tuong tu. Ché phém thtrc 3n chan nudi c6 thé
ngoai ra bao gdm chit dinh dudng can thiét dé duy tri sy séng cta dong vat hoic san
xuét thit, sita, va twong ty. Ché phim thirc an chin nudi ¢ thé duge didu ché lam cac
thirc an chdn nudi dudi cac dang khac nhau da biét trong linh vuc, va cu thé 13, cac dang
c¢6 thé bao gém cac thic dn chin nudi ¢b dic, cac thirc dn chin nudi thd, va/hodc cac
thirc an chan nuoi dac biét.

Thuét nglr “phu gia thirc dn chan nudi”, duge su dung & day, bao gdm hop chit
duoc thém vao thirc an chan nu6i cho cac muc dich khac nhau, chéng han nhu bd sung
chét dinh dudng, ngin ngira giam can, ting ty 1& tiéu héa chét xo trong thirc an chin
nudi, cai thién chat lvong diu, ngan ngira rdi loan sinh san, cai thién ty 1¢é dau thai, ngin
ngira cing thang do nhiét do cao trong mua he v.v..Phu gia thtrc dn chdn nudi cla sing
ché twong tmg vai thire n chin nudi bd sung theo Pao luat quan 1y thirc &n chin nudi
va c6 thé ngoai ra bao gdm cac ché phdm khodng ching han nhu natri bicarbonat,
bentonit, magie oxit, cac khoang phtc, v.v., cic ché pham khoang dang vét chang han
nhu kém, déng, cOban, selen, v.v., cac ché phém vitamin chéng han nhu caroten, vitamin
E, cac vitamin A, D, E, axit nicotinic, phtrc vitamin B, v.v., cac ché phém axit amin
duoc bao vé chéng han nhu methionin va lysin, v.v., cac axit béo dugc bao v¢ chéng
han nhu cac mudi canxi axit béo, v.v., vi khuin séng chéng han nhu loi khuén (probiotic)
(vi khudn axit lactic), cac mé nudi céy ndm men, c4c san phém 1én men ndm moc, v.v.,
c4c nAm men, v.v.

Thuat ngit “ché pham thuc pham”, duge st dung & ddy, bao gdm tht ca cac dang
thuc phém chirc nang, thuc phém bd sung dinh dudng, thuc phém bao vé stc khoe, va

phu gia thuc phém, v.v., va cac loai ché phém thuc phém khéc c6 thé dugc diéu ché
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trong cac dang khéac nhau theo phuong phap thong thuong da biét trong linh vuc.

Céc ché phim ctia séng ché c6 thé ngoai ra con bao gdm cac hat chang han nhu
lia mi, yén mach, lia mach, ng6 va gao xay hodc nghién; cac thirc an chan nudi protein
thuc vat ching han nhu céc thirc &n chan nudi ¢6 dau nanh va huéng duong la cac nguyén
liéu chinh; thirc an chdn nudi protein dong vt chéng han nhu bdt mau, bot thit, bot
xuong va bt cd; duong va cac san pham tir sita, vi du, cac nguyén liéu khd bao gbm
nhiéu loai sita bdt va bot whey khac nhau, v.v., va cé thé ngoai ra con bao gdm céc chat
bd sung dinh dudng, céc chét tang cuodng tiéu hoa va hép thu, cic chét kich thich ting

truéng, v.v..

Ché pham theo sang ché ¢6 thé dugc dung riéng cho dong vat hodc két hop véi
céc chét phu gia thirc dn chin nudi khéc trong chit mang in dugc. Ngoai ra, ché phim
¢6 thé dugc dung dé dang cho dong vét dudi dang ric 1én hodc bang cach tron truc tiép
vao thtrc n chin nudi, hodc dudi dang cong thirc dung qua dudong migng tach biét voi
thitc an chin nudi. Khi ché phdm dugc dung riéng biét v6i thirc an chén nudi, ché phim
¢6 thé dugc didu ché & dang cong thirc giai phong tirc thoi hode gidi phéng kéo dai bang
céich két hop véi chit mang &n duge duge dung nhu da biét trong linh vue. Chét mang
an duoc nhu vay co thé c6 dang ran hodc 1ong, va ¢ thé 1a vi du, tinh bot ngd, lactoza,
sucroza, cac vay dau nanh, diu dau phong, dau 6 liu, dau me va propylen glycol. Khi
chét mang rén duge st dung, ché phém ¢6 thé 1a vién nén, vién nang, bot, vién tron nho,
hodc vién nén chira dudng, hodc 16p phu trén cting & dang vi phan tan. Khi chit mang
dang l6ng dugc su dung, ché phém c6 thé & dang vién nang mém gelatin, hodc xird,

huyén pht,, nhii twong hodc dung dich.

Ché phim theo sang ché co thé chira, vi du, chat bao quan, chét én dinh, chat
lam w6t hodc chét nhii héa, chét bao vé dong lanh hodc t dugc, v.v.. Chét bao vé dong
lanh co6 thé 1a it nhit mot chat duoc lya chon tir nhom bao gém glyxerol, trehaloza,

maltodextrin, sita bot gay va tinh bot.

Chét bao quén, chat &n dinh hodc ta dugc c6 thé dugc bao gém trong ché phém
v6i lugng hitu hiéu du dé lam giam sy hu hong cua vi tao thude chi Schizochytrium dugc
bao gém trong ché phim. Ngoai ra, chéit bao vé dong lanh c6 thé dugc bao gom trong
ché phdm véi lugng hitu hidu du dé lam giam sy hu hong cia vi tio thudc chi

Schizochytrium dugc bao gdm trong ché pham khi ché phim & trang thai kho.
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Ché phim c6 thé dugc bd sung vao thitc &n chin nudi bang cach nhé giot, phun

hodc trdn, va dugc stir dung.

Ché phdm theo sang ché c6 thé dugc 4p dung cho ché d6 an ctia mot s loai dong
vat bao gém dong vat ¢6 vu, chim, c4, dong vat gidp xac, dong vat chan dau, bo sat, va
ludng cu, nhung khong bi gigi han & d6. Vi du, cidc dong vat co va cd thé bao lon, bo,
ctru, dé, dong vat gam nhim trong phong thi nghiém, vat nuéi, v.v., chim ¢6 thé bao
gbm gia cam, va gia cAm c6 thé bao gdm g, ga tay, vit, ngdng, ga 16i hodc chim cut,
v.v., nhung khong bi gidi han ¢ d6. Ngoai ra, ca ¢ thé bao gdm c4 nuoi thuong phim
va ca con, ca canh, va tuong tu, va giap xac co thé bao gém tom, hau, va tuong ty, nhung
khong bi gidi han & d6. Ngoai ra, ché phdm nay c6 thé dugc ap dung cho ché d6 an coa

luan trung, ma la dong vat phu du.

Mot khia canh khac dé xuét phwong phap didu ché sinh khéi c6 ngudn gbe tir vi
tdo thudc chi Schizochytrium, bao g@)m: nuoi céy vi tdo; va thu hdi sinh khdi tir vi tao,
céc mé nudi cdy cia vi tdo, cac san pham kho clia mé nudi ciy, hodc cic dang ly giai
cta cac san phim kho, trong d6 vi tao thudc chi Schizochytrium dugc ndp bao luu véi
s6 dang ky 1a KCTC14344BP hogc KCTC14345BP, va c6 kha ndng san xuat axit

docosahexaenoic, axit eicosapentaenoic, va axit palmitic.

Vi tao thudc chi Schizochytrium, sinh khdi, mé nudi cay cia vi tdo, san pham
kho cua mé nudi cdy, va dang ly giai cia san pham khd 1a nhu duge md ta ¢ trén.

&, 66

Thuét ngit “nudi cdy”, duge str dung & day, c6 nghia 12 nudi vi tdo trong cac didu
kién mdi trudng dugc kiém soat thich hgp. Céc quy trinh nudi céy theo sang ché c6 thé
duoc thue hién theo cac didu kién nudi cdy va moi truong thich hop da biét trong linh
vuc. Cac quy trinh nudi cdy nay c6 thé d& dang dugc diéu chinh va st dung boi nguoi

¢6 trinh d6 trung binh trong linh vyc theo vi tdo dugc lwa chon.

Cu thé 13, viéc nudi céy vi tdo thudc chi Schizochytrium theo sang ché co thé

duoc thuc hién trong cac diéu kién di dudng, nhung khong bi giéi han ¢ do.

Thuat ngit “di dudng”, dugc stir dung & déy, dung dé chi ché do dinh dudng dua
vao cac chit hitu co thu duoc tir bén ngoai co thé nhu ngudn ning luong hodc ngudn
dinh dudng, va 1a thudt ngit tréi nguoc voi “ty dudng”, va c6 thé dugc si dung thay thé

cho nhau véi thuat ngit 'nudi cay toi'.
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Viéc nudi céy vi tdo thudc chi Schizochytrium co thé dugc thuc hién béng
phwong phéap nudi cdy theo mé da biét, phwong phap nudi cdy lién tuc, phwong phap
nuoi céy theo mé, hoac tuong tu, nhung khdng bi gidi han cu thé & do. Pbi v6i moi
trudng va cac diéu kién nudi céy khac dugce st dung dé nuoi céy vi tdo theo sang ché,
mdi trudng bt ky duoc sit dung dé nudi ciy vi tao trong linh vuc c6 thé duoc st dung
ma khong c6 gi6i han cu thé. Cu thé 13, vi tao theo sang ché ¢6 thé duoc nudi cdy trong
mdi trudng trong linh vyc chita cic ngudn cacbon, cac ngudn nito, cic ngudn phospho,
cac hop chat vo co, cc axit amin, va/hodc cac vitamin, v.v., déng thoi kiém soat nhiét

do, dd pH, v.v., trong céac dicu kién hi¢u khi.

Cu thé 13, d pH thich hop (vi du, 6 pH 5 dén 9, cu thé 14 d6 pH 6 dén 8, cu thé
nhét 14 d6 pH 6,8) c¢6 thé duoc diéu chinh bang viéc sir dung hop chét bazo (vi du, natri
hydroxit, kali hydroxit, hodc amoni) hodc hop chét axit (vi du, axit phosphoric, hoic

axit sulfuric), nhung khong bi gidi han & do.

Ngoai ra, dé duy tri diéu kién hiéu khi cia mé nuodi cay, oxy hodc khi chra oxy
¢6 thé duoc bom vao mé nudi cay, hoac dé duy tri trang thai ky khi va vi hiéu khi, khi
¢6 thé khong dugc bom vao, hodc khi nito, hydro, hodc cacbon dioxit c¢6 thé dugc bom

vao, nhung khdng gidi han.

Ngoai ra, mé nudi cdy co thé duge duy tri & nhiét d6 20°C dén 45°C, hoic 25°C
dén 40°C, va c6 thé duge nudi cdy trong khoang 10 gio dén 160 gid, nhung khong bi
gidi han & d6. Ngoai ra, trong khi nudi céy, viéc tao bot co thé duoc ngan chan béng
viée st dung chét chbng tao bot chiang han nhu polyglycol este cua axit béo, nhung
khong bi giéi han ¢ do.

Ngudn cacbon duge bao gdm trong moi truong duge st dung trong viéc nudi
céy vi tdo thudc chi Schizochytrium co thé 12 it nhat mot trong s6 cac chit dugc lva chon
tr nhom gém c6 glucoza, fructoza, maltoza, galactoza, mannoza, sucroza, arabinoza,
xyloza, va glyxerol, nhung khong bi gidi han ¢ do, va ngudn cacbon bat ky dé nuoi chy
vi to c6 thé dugc str dung.

Ngubn nito dugc bao gdm trong moi trudng dugce st dung trong viée nudi chy
vi tao thudc chi Schizochytrium co thé 1a: 1) it nhét mot nguén nito hitu co duoc lva chon
tir nhom gdm c6 dich chiét nAm men, dich chiét thit bo, pepton, va trypton, hodc ii) it
nhat mot nguén nito v co duoc lua chon tir nhom gém cO amoni axetat, amoni nitrat,
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amoni clorua, amoni sulfat, natri nitrat, ure, va mononatri glutamat (MSG), nhung khong
bi giéi han & d6, va nguon nito bat ky duge st dung dé nudi cay vi tdo c6 thé duoc su

dung.

Trong modi truong dugc st dung trong viéc nudi cdy vi tao thudc chi
Schizochytrium, 1am ngudn phospho, kali dihydro phosphat, dikali hydro phosphat, cac
mudi chira natri tuong rng véi ching co6 thé duogc bao gé)m mot cach tach biét hoac duoc
tron 1an , nhung khong bi gii han & d6.

Viéc thu hdi sinh khéi tir vi tao, mé nudi céy cua vi tao, san phém kho ctia mé
nudi cdy, hodc dang ly giai clia san pham khé c6 thé 1a viéc thu thap sinh khdi mong
mudn bing viéc st dung phuong phéap thich hgp da biét trong linh vuc. Vi du, ly tAm,
loc, séc ky trao ddi anion, két tinh, va sic ky 16ng hiéu qua cao (HPLC), v.v. c6 thé duoc

sit dung, va quy trinh tinh sach c6 thé dugc bao gbm thém.

Mot khia canh khdc dé& xuét phuong phap diéu ché dau sinh hoc ¢6 ngudn goc
tir vi tdo thudc chi Schizochytrium, bao gdm: nudi ciy vi tao thudc chi Schizochytrium,
va thu hdi cac lipit tir vi tao, cc mé nudi cdy cia vi tao, cAc san pham kho ctia mé nudi
cdy, hodc cac dang ly giai clia cic sin phdm kho, trong d6 vi tdo thudc chi
Schizochytrium dugc ndp bao luu véi s6 dang ky la KCTC14344BP hoic
KCTC14345BP, va c6 kha nang san xudt axit docosahexaenoic, axit eicosapentaenoic,

va axit palmitic.

Vi tao thudc chi Schizochytrium, dau sinh hoc, mé nudi céy cda vi tdo, san phém
kho ctia mé nudi céy, va dang ly gidi cua san phém kho, va viéc nuoi céy vi tao la nhu
duoc mo ta & trén.

Viée thu hdi céc lipit tir vi tho, mé nudi cdy ciia vi tao, san pham khd ctia mé
nudi cdy, hodc dang ly gidi cia san pham kho c6 thé 1a viéc thu thap céc lipit mong
mudn bang viée st dung phuong phép thich hop da biét trong linh vuc. Vi du, ly tAm,
loc, sic ky trao ddi anion, két tinh, va HPLC, v.v. ¢6 thé dugc st dung, va quy trinh tinh

sach c6 thé dugc bao gém thém.

Vi du, cac lipit va cac din xuét lipit chang han nhu cac aldehyt béo, cac rugu
béo va cac hydrocacbon (vi dy, cac alkan) co thé duoc chiét véi dung méi ky nude ching
han nhu hexan. Céc lipit va c4c dan xudt lipit cling ¢6 thé dugc chiét bang viéc sir dung
cac phuong phap ching han nhu héa 16ng, héa long diu mo va chiét xudt CO; siéu téi

11
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han, v.v. Ngoai ra, phuong phap d biét dé thu hdi cac lipit vi tho bao gdm, vi du, i) thu
gom céc t& bao bang cach ly tAm, rira bing nudc cét, va lam kho bang phuong phap
dong kho, va ii) nghién bot t& bao thu dugc, va sau do chiét cac lipit bang n-hexan (Miao,

X and Wu, Q, Biosource Technology (2006) 97:841-846).
Céc hiéu qua cua sang ché

Vi tdo méi thudc chi Schizochytrium (Schizochytrium sp.) theo mdt khia canh c6
ham luong cao ctia chat béo trong sinh khéi, va cu thé 13, ham luong cao cua cic axit
béo da bit bdo hoa ching han nhur axit docosahexaenoic (DHA) va axit eicosapentaenoic
(EPA), vi do d6, vi tao, va sinh khéi hotic du sinh hoc dugc didu ché tir d6 c6 thé hitu

ich nhu nguodn thic an chan nudi, v.v..
M0 ta van tat cac hinh vé

Hinh 1 13 anh chup cta chung Schizochytrium sp. CD01-5000 dugc quan sat

duéi kinh hién vi quang hoc.

Hinh 2 12 biéu dd cac dudng cong sinh truéng cua cac ching Schizochytrium sp.

CDO01-5000 va CD01-5004.

Hinh 3 1a biéu dd dudong cong sinh truéng cua chung Schizochytrium sp. CD01-
5004.

M3 ta chi tiét sang ché
Sau ddy, sang ché s& dugc mo ta chi tiét hon thong qua cac vi du. Tuy nhién,
nhitng vi du nay nhim minh hoa it nhat mot vi du cu thé, va pham vi ciia sing ché khong

gidi han ¢ nhitng vi du nay.
Vi du 1. Phan 14p vi tho ma 1a Thraustochytrids

Dé phan 1ap vi tao ma 1a Thraustochytrids, céc mau moi trudong & dang nude
bién, dat va trAm tich dugc thu thap tur téng s& 50 khu vuc ven bién & Taean,
Chungcheongnam-do va Gunsan, Jeollabuk-do, Han Qubc. Cac miu moi truong thu
thap dugc duoc van chuyén dén moi truong phong thi nghiém, va céc chét gy 6 nhiém
chéng han nhu ndm, cac vi sinh vat vi khuén khac va dong vat nguyén sinh, v.v. duoc
loai bd trong vong 7 ngay, trong khi viéc trai truc tiép va mdi phén hoa thong dugc st
dung dé phan 1ap vi tdo ma 1a Thraustochytrids. Trong qua trinh loai bé lién tuc céc chat

gy & nhiém va phan 14p vi téo, cac mau ma thé hién cac dang tuong tu nhu céc t€ bao
12
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ma hinh thanh cac dong bao tir va bao gdm chiing, ma 13 cic dic trung cia vi tdo ma la
Thraustochytrids, dugc phan 13p, va dugce boi 1én moi truong pepton dich chiét nAm men
(YEP) dugc cai bién (1 g/L dich chiét nAm men, 1 g/L pepton, 2 g/L. MgSOq4-7H,0, 20
g/L mudi bién, 5,0 mg/L H3BOs, 3,0 mg/L MnCly, 0,2 mg/L CuSOs, 0,05 mg/L
NaMos-2H,0, 0,05 mg/L CoSOs, 0,7 mg/L ZnSO4 TH20, va 15 g/L thach), moi truong
@& phan 14p vi tao bién. Céc khudn lac thu dugc dugc phan Iap tinh khiét bang cach nuéi
cdy truyén vai 1an. Cac khudn lac bi 6 nhidm dai dang dugc tiép xtc v6i dung dich hdon
hop pha tron khang sinh (0 mg/L dén 100 mg/L streptomycin sulfat, 0 mg/L dén 100
mg/L ampicillin, 0 mg/L dén 100 mg/L penicillin G, va 0 mg/L dén 100 mg/L
kanamycin sulfat) dé kiém soat va loai bo cac chét gdy 6 nhiém. Thong qua quy trinh

néu trén, khoang 50 khuén lac dugc phan 1ap va dugc thu.

Cac khuan lac dugc phan 1ap tinh khiét dugc nudi céy trong binh 250 mL trong
cac didu kién 10°C dén 35°C va 100 rpm dén 200 rpm trong khoang 7 ngay, bang viéc
st dung moéi trudng pepton dich chiét ndm men glucoza (GYEP) dugc cai bién (10 g/L
glucoza, 1 g/L dich chiét nAm men, 1 g/L pepton, 2 g/L MgSO4-7H,0, 20 g/L mudi bién,
5,0 mg/L H3;BOs3, 3,0 mg/L MnCly, 0,2 mg/L CuSOs, 0,05 mg/L NaMos 2H>0, 0,05
mg/L CoSO4, va 0,7 mg/L ZnSO4-7H,0). Trong 36 céac khudn lac, mot loai vi tao c6 kha
nang phét trién & nhiét d6 25°C hoic cao hon, co tdc do sinh truong tuyét voi, va tu do
6 thé bao dam du sb luong té bao cubi ciing da duge chon va duoc dit tén 1a CDO1-
5000. Hinh thai ctia ching dugc lua chon dugc quan sat béng cach s dung kinh hién vi

quang hoc (Hinh 1).
Vi du 2. Nhan dang chung Schizochytrium sp. méi CD01-5000

Cho viéc nhan dang sinh hoc phan t ctia chung vi tdo CD01-5000 dugc phéan
lap va duge lua chon trong vi du 1, trinh ty gen 18S rARN duoc phén tich.

Cu thé 13, sau khi chiét va phan tach gADN tur céc khuan lac cta vi tao dugc
phan 1ap tinh khiét CD01-5000, phan tng PCR duoc thuc hién bing cach st dung cac
doan mdi dugc trinh bay trong bang 1 duéi day 1am cac doan mdi dé khuéch dai gen clia

vung 18S rARN.

Bang 1

Trinh tu sb [Poan mo6i |Trinh tu (5'- 3")
2 18s-001F |AACCTGGTTGATCCTGCCAGTA
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[ 3 [i8s-013R [CCTTGTTACGACTTCACCTTCCTCT |
Déi vé6i phan Gng PCR, bién tinh & 95°C trong 5 phut, tiép theo 13 bién tinh &

95°C trong 30 gidy, u ¢ 55°C trong 30 gidy, va trung hop & 72°C trong 1 phut 30 gidy,
duoc 13p lai 38 14n, va sau do tring hop dugc thuc hién ¢ 72°C trong 5 phut, béng cach
st dung dung dich phéan (ng chitra cac taq polymeraza. Dung dich phan tmg duoc khuéch
dai thong qua quy trinh PCR dugc dién di trén gel agarose 1% dé x4c nhan rang cac
doan ADN c6 kich thuéc khoang 1600 bp dén 2000 bp dugc khuéch dai, va viéc phan
tich trinh tu dugc thuc hién. Theo két qua phan tich, trinh tu nucleotit ¢6 kich thudc
khoang 1800 bp (SEQ ID NO: 1) dugc thu, va trinh tu tuong ung dugc xac nhan la thé
hién d6 twong ddng 13 99,3% vdi trinh tw nucleotit 18S rARN ctia chungSchizochytrium
limacinum OUC192 (NCBI sé diang ky: HMO042913.2) thudc vé vi tho ma la
Thraustochytrids, va do twong dong 14 99,3% i trinh tw nucleotit 18S rARN cta chung
Schizochytrium sp. SH104 (NCBI s6 ding ky: KX379459.1) thong qua céc tim kiém
NCBI BLAST. Qua d6, dugc xac nhan rang vi tio CD01-5000 dwgc phan 1ap 1a ching
m&i thudc chi Schizochytrium, va ching dugce dat tén 1a Schizochytrium sp. CD01-5000,
va vao 26/10/2020, dugc luu mau & Bo swu tap nudi cdy loai Han Qubc (KCTC), t6 chirc

luu mAu quéc té theo hiép uéc Budapest, va dugc cap sb dang ky 14 KCTC14344BP.
Vi du 3. Phat trién cac chung vi tao dot bién
Vi du 3-1. Do ty 1& tir vong theo chiéu xa c4c tia gamma

Dé phat trién chiing d6t bién nhan tao tir vi tdo méi CD01-5000 dugce nhéan dang
trong vi du 2, cac diéu kién chiéu gamma dugc lya chon béng cach do céac ty I¢ tr vong

theo cac licu lugng cla cic tia gamma.

Cu thé 13, vi tao méi CD01-5000 duoc nudi céy trong moi truong GYEP dugce
cai bién chtra 3% glucoza trong khoang 20 gid hodc 1au hon dé dat duoc pha cap sb
nhan. Mau moi truong nudi cdy té bao dugc nuodi cdy dugc ly tim & 4000 rpm trong 15
phut d& thu hoach cac té bao, va miu mdi truong nudi cdy vi tao dwoc tao huyén phu
trong PBS t6i 10° té bao/mL duoc dit trong 6ng hinh nén 50 mL va dugc st dung cho
cac thi nghiém chiéu gamma. Céc thi nghiém chiéu gamma dugc tién hanh tai Trung
tdm Nghién ctru Bac xa Tién tién cua Vién Nghién ctru Nang lugng Nguyén tir Han
Qubc, va cac tia gamma 2000 Gy, 2500 Gy, 3000 Gy, 3500 Gy, 4000 Gy, 4500 Gy,
5000 Gy, 5500 Gy, 6000 Gy, 7000 Gy, hodc 8000 Gy dugc chiéu vao mau mdi trudong
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nudi cdy vi tdo. Sau khi loai bd dich ndi bang cach ly tim mau méi trudng nudi cdy vi
tao dwgc chiéu véi cac tia gamma, miu dugce cdy vao méi truong GCBS chira 1%
glucoza (10 g/L glucoza, 5 g/L ruou ngam ngd, 5 g/L dich chiét thit bo, 5 g/L
MgSO4:7H,0, 15 g/L mudi bién, 20,08 mg/L axit xitric, 5,3 mg/L. FeSO4-7H,0, 0,5
mg/L. ZnSO4-7H,0, 1,0 mg/LL MnCly, 0,1 mg/L. CuSOs4, 0,1 mg/L. NaMos-2H>0, 0,1
mg/L. CoSOs, 1,0 mg/L biotin, 1,0 mg/LL thiamin hydroclorua, 1,0 mg/I. CAPA, va 0,1
mg/L vitamin B12) va dugc nudi cdy ¢ 30°C trong khoang 48 gio. Sau d6, moi trudng
nudi cdy dugc cdy va boi 1én moi truong GYEP chira 2% (20 g/L) thach, va duoc nudi
cdy & 30°C trong 48 gid, va sau d6 sb luong cac khudn lac moc duge dém va céc ty 16

ttr vong theo cac lidu lwong cua céc tia gamma dugc tinh todn theo Cong thirc 1 sau day.
Cong thuce 1

Ty 1é tir vong (%) = [{(S6 lwong cac khuén lac trong nhém khdng dugc xir 1y) -
(S6 lwong cac khuén lac trong nhém duge xtr 1) /(SO lwong cac khuan lac trong nhém

khoéng dugc x1r ly)] X 100

Béang 2
Liéu luong tia gamma (Gy) |S6 lwong cac khuan lac moc (EA) | TV 18 i vong (%)
2000 > 90 -
2500 >90 -
3000 > 90 -
3500 >90 -
4000 <10 90,5
4500 <5 95,5
5000 <3 98,89
5500 <1 99,99
6000 0 100
7000 0 100
8000 0 100
Nhom khong dugc xir ly >90 0
(Di chung) |

Két qua 13, khi cdc tia gamma dugc chiéu véi lidu lugng 6000 Gy trd 1én, tat ca
vi tao déu bi tiéu diét va céc khudn lac khong thé duge dam béo, va diéu kién liéu luong

tia gamma 1a 5500 Gy duoc lua chon, ma cho thay ty 1é tir vong 12 99,99%.
Vi du 3-2. Phén 18p céc chung vi tdo dot bién

Sau khi chiéu céc tia gamma ¢ lidu Iugng 5000 Gy 1én chung vi tao méi CDO1-

5000 theo cung cach nhu duge mo ta trong vi du 3-1, cdc mau nudi cdy vi tao duge cdy
15
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va duoc bodi 1én mdi truong rin GYEP va mdi trudng rin GYEP dugc bd sung butanol
va isoniazid, twong g, va dugc nudi cly & 30°C. Céc khudn lac vi tio moc trén mdi
dia rin trong khoang 4 tudn dwgc lya chon va dugc phén tich bang cach nudi cly truyén
trong cung cac didu kién nudi cdy va mdi truong. M3i khuén lac duge phan tach bang
nuoi céy truyén duoc danh gia 1a mot chung dot bién khac nhau, va cac khudn lac va céc

ching c6 kha ning sinh trudng lién tuc dugc lya chon bd sung.
Vi du 3-3. Lua chon cac ching vi tdo dot bién xuét sic

Viéc danh gia nuéi cdy duoc thuc hién trén thang binh déi véi cc ching dot
bién duoc lya chon trong vi du 3-2, va ching dot bién xuit sic dugc lua chon thong qua

cac phan tich chét béo thd va céc axit béo.

Cu thé 13, @ nudi cdy vi tao kiéu dai méi CD01-5000 duge xac nhan trong vi du
2 va vi tao dot bién duoc lwa chon trong vi du 3-2 trén thang binh, thé tich 1am viéc duoc
thiét dt thanh 50 mL trong binh 500 mL va trong mdi truong GYEP bao gom 3% (30
g/L) glucoza, vi tdo duoc nudi ciy & 30°C va 180 rpm trong 24 gio dé thu duoc s6 luong
té bao nhat dinh ma c6 thé duoc phén tich. Sau d6, méi truong nudi cdy dugc ly tAm
béng cach sir dung 6ng hinh nén 50 mL, sau d6 dich ndi duoc loai bd, va cac té bao
duoc thu thap va dugc rira ba lan béng PBS ¢6 do pH 7.5, va sau do dugc séy kho trong

tu say kho & 60°C qua dém dé thu dugc mdi nhém cta cac té bao khd.

8,3 M cua dung dich axit hydroclorua duogc bd sung vao 2 g mdi nhom cia cac
t& bao kho thu duoc dé thiy phan cac thanh té bio cua cac té bao vi tao ¢ 80°C, va sau
do6 cac quy trinh bd sung 30 mL etyl ete va 20 mL ete dau hda, tron 1an trong 30 gidy,
va sau do6 ly tAm, duoc ldp lai ba 14n hodc nhiéu hon. Lép dung mdi dugc phén tach
dugc thu gom, dugce chuyén vao binh cau tron dugc can trude, va sau d6 dung moi duoc
loai bd bang cach suc nito va dugce sdy kho trong binh hut 4m cho dén khi khéi luong
tr&r nén khong déi. Khéi lwong ciia du kho duge do bang cach lay khéi lugng clia binh
sau khi sdy kho trir di khéi lugng cta binh rdng. Ngoai ra, dau kho thu dugce duge xu ly
trude bang 0,5N ctia NaOH metanol va 14% trifloboran metanol (BF3), va sau do cac
ham luwong cua axit palmitic (PA), axit eicosapentaenoic (EPA), va axit
docosahexaenoic (DHA) dugc bao gbm trong dau dugc do bang viéc st dung sdc ky khi,
va ham luong dugc tinh toan dudi dang phan tram so v6i tdng luong dAu, nghia 13, khbi

luwong cua chét béo tho.
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Bang 3

Chting Ham luong axit béo trén co so chit béo tho (khoi
lwong/khdi luong%)

PA EPA DHA
Kiéu dai (CD01-5000) 26,3 1,1 52,7
Bién thé 1 23,4 0,5 17,6
Bién thé 2 25,9 0,9 26,5
Bién thé 3 (CD01-5004) 26,2 1,4 56,3
Bién thé 4 28,3 1,3 22,7
Bién thé 5 28,1 1,5 252
Bién thé 6 28,2 1,2 21,4
Bién thé 7 29,0 1,5 22,9
Bién thé 8 25,1 1,1 34,8
Bién thé 9 11,8 0,6 11,5
Bién thé 10 25,1 1,1 20,7
Bién thé 11 24 4 0,7 33,0
Bién thé 12 29,7 0,8 18,0
Bién thé 13 29,6 1,2 21,4
Bién thé 14 24,7 1,5 20,4
Bién thé 15 28,7 0,6 16,9
Bién thé 16 24,8 1,5 19,7
Bién thé 17 24,8 1,5 21,4
Bién thé 18 28,2 0,7 17,8
Bién thé 19 29,9 0,6 17,9
Bién thé 20 24.9 0,7 21,6
Bién thé 21 22.4 1,6 19,5
Bién thé 22 12,4 0,4 7.4

(Trong bang 3, PA biéu thi axit palmitic, EPA biéu thi axit eicosapentaenoic, va

DHA biéu thi axit docosahexaenoic)

Két qua 13, nhu duoc thé hién trong bang 3, ching Schizochytrium sp. Méi
CDO01-5000 thé hién ham luong DHA rat cao 1a 50% hoic cao hon, va cac ham lugng
cha axit palmitic va EPA ciing dwoc thé hién 1a cao hon cac bién thé khac. Ngoai ra,
'Bién thé 3' ma thé hién ham lwong DHA cao hon chiing kiéu dai, va cling thé hién cac
ham luong axit palmitic va EPA cao hon so véi cac bién thé khac, duogc lya chon 1a bién
thé xuét sic trong sb cac bién thé thi nghiém, dugc dat tén 1a Schizochytrium sp. CDO1-
5004, va vao 26/10/2020, dugc lvu miu & Bo suu tap nudi cdy loai Han Qudc (KCTC),
td chuc luu miu qubc té theo hiép wSc Budapest, va duge cip sb dang ky la

KCTC14345BP.
Vi du 4. X4c nhan cc dic tinh nuoi cAy cta ching Schizochytrium sp. kiéu dai CDO1-
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5000, va ching Schizochytrium sp. dot bién CD01-5004

Céc dic tinh nudi cdy bd sung ctia ching Schizochytrium sp. kiéu dai méi CDO1-

5000, va dot bién cta nd, chiing Schizochytrium sp. CD01-5004, dugc xac nhén.
Vi du 4-1. Phan tich sinh khdi va ham luong axit béo

Ching CD01-5000, chung CDO01-5004 va ching Schizochytrium sp.
ATCC20888, ma 13 nhém dbi chiing, dugc nudi cdy trong thiét bi 1én men 5 L, cho dén
khi téng thé tich dat 3 L. Cac ching dugc nudi cy trong cac diéu kién tir 20°C dén 35°C,
100 rpm dén 500 rpm va 0,5 vvm dén 1,5 vvm, trong moi truong GYEP bao gdm 5 g/L
dich chiét nAm men va 10 g/L pepton lam céc ngudn nito, va cac té bao kho duge thu tur
mdi trudng nudi ciy theo cling cdch nhu duge md ta trong vi du 3-3, va cac ham luong

cia chat béo thd ndi bao va cac axit béo dugc phan tich.

Bang 4
Chung Khdi lugng ctia | Céc axit béo trong s6 chat béo tho
cac té bao kho (khdi lwong/khdi lugng%)
(g/L) EPA DHA
Schizochytrium sp. ATCC20888 49,70 0,86 22,40
Schizochytrium sp. CD01-5000 45,80 2,95 47,00
Schizochytrium sp. CD01-5004 53,00 4,25 42,90

(Trong bang 4, EPA biéu thi axit eicosapentaenoic, va DHA biéu thi axit
docosahexaenoic)

Két qua, nhu thé hién trong bang 4, cac chung CD01-5000 va CD01-5004 dugc
xéc nhan 1a thé hién su sinh truéng sinh khéi twong tw nhu chung Schizochytrium sp.
ATCC20888, ma dugc nudi cdy 1am nhém d6i ching, trong khi san xuét va tich Iy cac
mttc cao cia EPA va DHA trong cic té bao.

Vi du 4-2. Phan tich cdc ham lugng cua cac protein va cac axit amin

Céac thtr nghiém nudi cdy bd sung duoc tién hanh trén ching CD01-5004, ma
cho thay ham lugng sinh khéi va ham luong EPA cao nht, dé phan tich cdc ham lugng
cua céc protein va céc axit amin ni bao.

Cu thé 14, chung dugc nudi cly trong tbng cong 63 gid trong ciing cac diéu kién
nuoi céy nhu duge md ta trong vi du 4-1, ngoai trir viéc moi truong GYEP bao gé)m 10

g/L. dich xuét nAm men va 10 g/L amoni clorua lam céc nguodn nito dugc s dung. Sau
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khi viéc nudi cdy két thuc, cac té bao kho duge thu tir moi treong nudi cdy theo cung

cach nhu dugc mo ta trong vi du 3-3.

D& phan tich cac ham lugng protein, cac ham lugng nito ¢6 trong mau dugc dinh
luong bing cach sit dung méy phén tich nguyén td cho0,5gdn 1,0 g té bao kho, mot
cach twong tng. TY 18 khdi lugng (% TN) cta nito ¢6 mét trong mdi mau dugc nhan voi

6,25 dé tinh toan ham luong clia cac protein tho trong mau.

Dé phan tich ham lugng axit amin, 0,5 g dén 1 g mdi nhém té bao khd duoc thity
phén axit, va sau do sic ky léng duoc thue hién cho chung. Ty 1¢ thanh phan (%) cia
mbi axit amin dugc tinh toan dudi dang phén tram cia mdi axit amin so vi tbng ndng

d6 axit amin trong mau.

Bang 5
Khéi lugng cua cac té bao khd (g/L) (60,5
Protein tho (%) 74,38
Thanh phan axit amin (%)
Axit aspartic 4,55
Serin 2,97
Glutamat 23,31
Glycin 3,65
Alanin 7,73
Valin 7,35
Methionin 5,03
Isoleucin 3,10
Leucin 3,53
Phenylalanin 20,51
Histidin 11,85
Prolin 6,42

Két qua 13, nhu duge thé hién trong bang 5, tdng san lugng cla cac té bao 12 60,5
g/ va ham lugng protein tho trong cac té bao khd duoc x4c nhén 1a 74,38%. Cac axit
amin ndi bao duoc cAu thanh chu yéu tr glutamat & 23,31% va phenylalanin ¢ 20,51%,
duogc tiép theo sau béi histidin, alanin, valin, prolin, methionin, axit aspartic, glycin,
leucin, isoleucin, va serin.
Vi du 5. Xéc nhdn téc do sinh trudng ctia ching Schizochytrium sp. kiéu dai CDO1-5000,
va chung Schizochytrium sp. dot bién CD01-5004

Céc tbc do sinh trudng cta chung Schizochytrium sp. kiéu dai mgi CD01-5000,
va dot bién ctia né, ching Schizochytrium sp. CD01-5004, dugc do va dugc so sanh.
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Cu thé 13, mdi ching CD01-5000 va CD01-5004 dugc cdy vao mdi truong
GYEP chtra 3% glucoza sao cho thé tich 1am viéc cudi cung 1a 50 mL trong binh 500
mL, va dugc nudi cdy trong ti u lic & cac diéu kién 30°C va 180 rpm. Trong qua trinh
nudi cdy, do hip thu duge do dudi dang gid tri mat do quang hoc (OD) ¢ bude song 1a
680 nm bang cach str dung méy do quang phé UV/Visible dé do cac mirc do sinh trudng
té bao & mdi giai doan.

Két qua 13, nhu dugc thé hién trong Hinh 2, bién thé CD01-5004 duge x4c nhan
2 thé hién téc do tiéu thu dudng va tée do sinh truéng té bao bang hodc cao hon so véi
ching kiéu dai CD01-5000 va dat dén pha cdp s6 nhan nhanh hon khoang 5 gid so vdi

chang kiéu dai.

Vi du 6. X4c nhan c4c dic tinh sinh trudng cia ching Schizochytrium sp. kiéu dai CDO1-
5000, va ching Schizochytrium sp. ot bién CD01-5004

Pugc xac nhin xem viéc sinh trudng la co thé hay khong trong khoang d6 pH
rong khi nuéi cy ching Schizochytrium sp. kiéu dai méi CD01-5000, va dot bién cia

no, chung Schizochytrium sp. CD01-5004.

Cu thé 13, cac chung CD01-5000 va CD01-5004 dugc ciy vao moi truong GYEP
codopHl1a2,3,3,5,4,6,8, 8,5 9hodc 9,5 mdi loai trong binh 500 mL, va dugc nudi
cdy theo cling cach nhu dugc mo ta trong vi du 4, va sau do6 dd hép thu ctia mdi loai &

0, 24, 40 va 48 giv sau khi bat dAu vide nudi cdy duge do dé danh gia cic mic sinh

trudng té bao.
Bang 6

Thoi gian nudi cay (gio) 0 24 40 48

Do pH 2 1,29 | 0,81 | 0,77 | 0,74
Do pH 3 031 | 039 | 343 | 3,94
Do pH 3,5 031 | 18,60 | 20,05 | 20,00
Do pH 4 1,29 | 16,08 | 17,70 | 19,30
Do pH 6 1,29 | 13,52 | 19,30 | 15,75
D6 pH 8 1,29 | 13,78 | 18,15 | 16,05
D6 pH 8,5 031 | 14,05 | 14,55 | 14,20
Do pH 9 031 | 4,95 |15,35[12,95
Do pH 9,5 031 | 2,35 | 0,30 | 0,64

(Mbi gia tri 12 d6 hép thu cta ting thoi gian nudi cy theo céc didu kién pH)
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Két qué 13, nhu dugce thé hién trong bang 6 va Hinh 3, dugc x4c nhén réng ching
CDO01-5004 1a ¢6 kha nang sinh trudng trong khoang rong cuia 4o pH tur do pH 3,5 dén
d6 pH 9, va chung CD01-5000 ciing thé hién cac dic tinh sinh trudng tuong tu nhu céc

dac tinh trén.

Ngoai ra, xét dén thuc té ring moi trudng nuodi cdy thé hién mau do ddm khi nuoi
cy céc ching CD01-5000 va CD01-5004, cac ching dugc phat hién 14 san xuit céc sic
t6 chéng oxy hoa thudc ho caroten, ching han nhu B-caroten, lutein, astaxanthin,
capsanthin, annatto, canthaxanthin, lycopen, p-apo-8-carotenal, zeaxanthin, f3-apo-8-

carotenal-este, v.v..

Tir phan mo ta & trén, ngudi c6 trinh d) trung binh trong linh vuc ma sang ché
thudc vé s& c6 thé hiéu ring sang ché co thé dugc thé hién trong cac hinh thirc cu thé
khac ma khong 1am thay ddi y twong k§ thuat hodc cac dic diém co ban ciia né. Do do,
can hiéu réng cac vi du néu trén khong phai 1a gi¢i han, ma chi nham minh hoa & tat ca
cac khia canh. Pham vi clia sdng ché nén dugc hiéu 1a bao gém tat ca cac thay ddi hoac
cac stra dbi xudt phat tir y nghia va pham vi ctlia cac yéu cau bao hd s& duge md ta sau

day va cac khai niém tuong duong, thay vi phan mé ta chi tiét & trén.
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YEU CAU BAO HQ
1. Vi tao thudc chi Schizochytrium (Schizochytrium sp.), duge ndp bao luu véi s6 dang
ky 1a KCTC14344BP hoic KCTC14345BP, va c6 khd nang san Xuét axit
docosahexaenoic (DHA), axit eicosapentaenoic (EPA) trong khoang tir 1% theo khéi
lwong dén 10% theo khéi luong dua trén tdng khdi luong clia axit béo, va axit palmitic

(PA).

2. Vi tao theo didm 1, trong do vi tao san xuit 35% theo khdi luong dén 60% theo khoi

luong axit docosahexaenoic trén co s¢ tong khoi lugng cta cac axit béo.

3. Vi tao theo diém 1, trong d6 vi tao san xuét 10% theo khéi lugng dén 30% theo khoi

lugng axit palmitic trén co s¢ tong khoi lugng cuia cdc axit béo.
4. Vi tao theo diém 1, trong d6 vi tdo c6 kha nang san xuat cic carotenoid.

5. Vi tao theo diém 4, trong do6 cac carotenoid la it nhit mét trong s6 cac chét dugc lua
chon tir nhom gém ¢ B-caroten, lutein, astaxanthin, capsanthin, annatto, canthaxanthin,

lycopen, B-apo-8-carotenal, zeaxanthin, va p-apo-8-carotenal-este.

6. Sinh khdi c6 ngudn gbc tir vi tao thude chi Schizochytrium, bao gom: vi tao thude chi
Schizochytrium theo diém 1, cac mé nudi cdy cua vi tdo, céc san phdm kho cia cac mé

nudi cdy, hodc cac dang ly giai ciia cac san pham kho.

7. Ché phadm thiic dn chin nudi, bao gobm sinh khdi c6 nguén goc tur vi tao thudc chi

Schizochytrium theo di€m 6, hodc cac dich c6 hodc cac san pham kho cua sinh khoi.

8. Phuong phép didu ché sinh khdi c6 ngudn gde tir vi tao thudc chi Schizochytrium, bao
gbdm: nuodi cly vi tao thudc chi Schizochytrium, ma duge ndp bao luu voi s6 dang ky 1a
KCTC14344BP hoic KCTC14345BP, va c6 kha ning san xuét axit docosahexaenoic,
axit eicosapentaenoic trong khoang tir 1% theo khéi lwong dén 10% theo khéi luong dua
trén téng khdi luong cia axit béo, va axit palmitic; va thu hdi sinh khdi tir vi tdo, cdc mé
nuoi céy cua vi tao, cac san phém kho cta cadc mé nudi céy, hodc cac dang ly giai cua
cac san pham kho.

9. Phuong phép theo diém 8, trong d6 viéc nudi ciy dugc thyc hién trong cac diéu kién
di dudng.

10. Phuong phéap theo diém 8, trong d6 viéc nudi cdy dugc thuc hién bang viéc stt dung

méi truong bao gdm ngudn cacbon va ngudn nito.
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11. Phuong phap theo diém 10, trong d6 nguén cacbon 13 it nhat mdt loai duoc lya chon
tir nhém gém c6 glucoza, fructoza, maltoza, galactoza, mannoza, sucroza, arabinoza,

xyloza, va glyxerol

12. Phuong phép theo diém 10, trong d6 ngudn nito 1a: 1) it nhét mot ngudn nito hitu co
duogc lya chon tr nhém gém co dich chiét nAm men, dich chiét thit bo, pepton, va trypton,
hodc ii) it nhét mot ngudn nito vd co duge lya chon tir nhom gbdm c6 amoni axetat,

amoni nitrat, amoni clorua, amoni sulfat, natri nitrat, ure, va mononatri glutamat (MSG).

13. Phuong phép diéu ché diu sinh hoc ¢6 ngudn gdc tlr vi tao thudc chi Schizochytrium,
bao gbém: nudi cly Vi tdo thudc chi Schizochytrium, ma duoc ndp bao luu voi sb dang
ky la KCTC14344BP hoic KCTCI14345BP, va c6 kha ndng san xuét axit
docosahexaenoic, axit eicosapentaenoic trong khoang tir 1% theo khéi luong dén 10%
theo khdi luong dya trén tdng khébi lugng cia axit béo, va axit palmitic; va thu hi cac
lipit tir vi tdo, cac mé nudi chy cua vi téo, cac san phim kho ctia cac mé nudi cdy, hoic

cac dang ly giai cta cac san pham kho.
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Cac tinh nang Vi tri/Cac dinh tinh:
- ngudn, 1..1784

Du:

atctggttga
agtataagcg
ggtagtttct
cctgtatggg
agcagattga
tagtgtattg
agggagcctg
tgtggactcc
tcggaatgag
agcagcecgeg
cgtagttgaa
tgttgecttg
gcagagtgtt
cttgggtgcet

> mol_type, rARN

> sinh vat, khoéng dugc

tcctgecagt
attgtactgt
tttatatgga
gctgcactta
ctatttggtc
gactacggtg
agagacggct
acgaggtagt
agcaatgtaa
gtaattccag
tttctggcat
gccatctttt
ccaagcaggt
attttgttgg

agtcatatgc
gagactgcga
tacctgcagt
ttagattgaa
gatgaatcgt
actataacgg
accatatcca
gacgagaaat
aaccctcatc
ctccagaagc
gggcgaccgg
tcttttettt
cgtatgaccg
tttgcacgcc

xac dinh

tcgtctcaaa
acggctcatt
aattctggaa
gccgatttta
ttgagtttct
gtgacggaga
aggatagcag
atcgatgcga
gaggatcaac
atatgctaaa
tgctttccect
ataggggaga
gtatgtttat
tgagtaatgg

nhat / Co quan s& hiru tri tué: Han Quéc
nhdt / S6 don: 10-2020-0169850
nhat / Ngay ndp don: 2020-12-07

gattaagcca
atatcagtaa
ataatacatg
ttggtgaatc
gccccatcag
gttagggctc
caggcgegta
agcgtgtatg
tggagggcaa
gttgttgcag
gaatggggat
aatctttcac
tatgggatga
ttaataggaa

tgcatgtgta
taatttcttc
ctgtaagagc
atgataattg
ttgtcgacgg
gactccggag
aattacccac
cgttttgcta
gtctggtgec
ttaaaaagct
tgattgtctg
tgtaatcaaa
taagatagga

cagttggges

26/31

séng ché: VI TAO THUOC CHI SCHIZOCHYTRIUM, SINH KHOI CO NGUON GOC TU VI
TAO THUOC CHI SCHIZOCHYTRIUM, VA PHUONG PHAP DIEU CHE CHUNG ( tiéng Anh )
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tattcgtatt taggagctag aggtgaaatt cttggatttc cgaaagacga actagagcga 900
aggcatttac caagcatgtt ttcattaatc aagaacgaaa gtctggggat cgaagatgat 966
tagataccat cgtagtctag accgtaaacg atgccgactt gcgattgttg ggtgettttt
tatgggcctc agcagcagca catgagaaat caaagtcttt gggttccggsg gggagtatgg
tcgcaaggct gaaacttaaa ggaattgacg gaagggcacc accaggagtg gagcctgegg
cttaatttga ctcaacacgg gaaaacttac caggtccaga cataggtagg attgacagat
tgagagctct ttcatgattc tatgggtggt ggtgcatggc cgttcttagt tggtggagtyg
atttgtctgg ttaattccgt taacgaacga gacctcggcc tactaaatag tgecgtggtat
ggcaacatag tacgttttaa cttcttagag ggacatgtcc ggtttacggg caggaagttc
gaggcaataa caggtctgtg atgcccttag atgttctggsg ccgcacgegc gctacactga
tgggttcatc gggttttaat tctgttttta tggaattgag tgcttggtcg gaaggcctgg
Cctaatccttg gaacgctcat cgtgectgggg ctagattttt gcaattatta atctccaacg
aggaattcct agtaaacgca agtcatcagc ttgcattgaa tacgtccctg ccctttgtac
acaccgcccg tcgcacctac cgattgaacg gtccgatgaa accatgggat gtttctgttt
ggattaattt ttggacagag gcagaactcg ggtgaatctt attgtttaga ggaaggtgaa
gtcgtaacaa ggtttccgta ggtgaacctg cggaaggatc atta
S8 trinh tu (ID): 2
Do dai: 22
Loai phan tl: ADN
Cac tinh nang Vi tri/Cdc dinh tinh:
- nguon, 1..22
> mol_type, ADN khac
> sinh vat, k&t cdu téng hop
Du:
aacctggttg atcctgccag ta 22
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S6 trinh ty (ID): 3
po dai: 25
Loai phan tu: ADN
Cac tinh nang Vi tri/Cac dinh tinh:
- nguodn, 1..25

> mol_type, ADN khac

> sinh vat, k&t cdu téng hop
Du:
ccttgttacg acttcacctt cctct 25
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Mat do quang (680 nm)
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HINH 2
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