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(54) QUY TRINH SAN XUAT SINH KHOI TAO

(57) Sang ché d& cap dén quy trinh san xuat sinh khdi tao, ché pham chira tio c6 ham
lugng lipit cao, phuong phap san xudt va sir dung chiing. Cu thé, sang ché dé cap dén sinh
khéi tao c6 ham lugng lipit cao va nguyén li¢u lipit cua tao c6 ngudn gbc tir sinh khéi, quy
trinh san xuét sinh khdi tao ndy, cling nhu nhién liéu sinh hoc (vi dy, diezel sinh hoc) va
ché pham dinh dudng (vi du, thtic dn cho dong vat) chira sinh khéi tao hodc dugc tao ra tir
d6. Ché pham va phuong phap theo sang ché duoc sir dung trong nhiéu tng dung bao gdm
nhién liéu sinh hoc, ché do dinh dudng (vi dy, dinh dudng cho nguodi va dong vat), tri licu
cling nhu c4c ung dung dung cho nghién ctru.
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Linh vie k§ thuét dwec dé cip

Séng ché dé cap dén ché pham chiratao co ham luong lipit cao, phuong phép
san xudt va st dung ching. Cu thé, sang ché @& cap dén sinh khéi tao c6 ham lwong
lipit cao va nguyén liéu lipit ctia tao c6 ngudn gbc tir sinh khéi ndy, phuong phap san
xuét sinh khéi nay, cling nhu dé cap dén nhién lidu sinh hoc (vi du, diezel sinh hoc) va
ché phim dinh dudng (vi dy, thirc &n cho déng v4t) chira sinh khéi nay hodc duge tao
ra tir 6. Ché phim va phuong phép theo sang ché duogc st dung trong nhiéu tng dung
bao gdm nhién liéu sinh hoc, ché d6 dinh dudng (vi dy, dinh dudng cho ngudi va dong
vat), tri liéu cling nhu cac rng dung dung cho nghién ctru.

Tinh trang k§ thuit cia sang ché

Trong mdt vai ndm trude day, viéc san xuét nhién lidu sinh hoc (vi du, diezel
sinh hoc) tir tdo 1 linh vuc dugc quan tm. Didu ndy mét phan 13 do dat nong nghiép
chét lugng cao khong can cho su sinh trudng cla tao (sinh khéi tao). Tuy nhién, viéc
san xuit thuong mai cua nhién li¢u sinh hoc (vi dy, diezel sinh hoc) tur tdo van con cé

cac thach thiec.

Ngoai ra, trong nim muoi ndm trudc ddy, cac phuong phip huéng dén viéc
cung cap dinh dudng cho dong vat da thay ddi. Cac ddng vét khong con duge cho &n
bt ci thitc #in cho stic vat ndo hodc nguyén liéu khic ma cé thé c6 sdn. Thay vao do,
ché d6 thic in cia cac dong vat duoc theo ddi k§ ludng vé gia tri dinh dudng tong va
chi phi. Cac dong vat véi ché dé thuc &n dic trung thudng xuyén dugc kiém tra vé cic
dic tinh chat luong va ning sudt véi cac thanh phin dinh dudng ctia thic in cho stic
vat duoc didu chinh dé t6i da héa gia tri dinh dudng cua thirc &n cho stic vat va tdi uu

héa dac tinh néng sut cta dong vat.

Tuy nhién, gia thanh la yéu t6 quyét dinh. Do d6, van c6 nhu clu ddi vai cac
nguén thitc &n cho déng vat c6 hi¢u qua kinh té, khong nhitng duy tri cac dong vat, ma
trong nhiéu trudng hop con ting cudng sy sinh trudng va gid tri.

Ban chit k§ thuat cia sang ché
Séng ché dé cap dén ché phdm chira tdo c6 ham lugng lipit cao, phuong phép

san xuat va st dung chiing. Cu thé, sang ché d€ cdp dén sinh khoi tdo c6 ham luong
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lipit cao va nguyén liéu lipit ctia tao c6 ngudn gdc tir sinh khdi ndy, phuong phap san
xuit sinh khdi nay, cling nhu dén nhién lidu sinh hoc (vi dy, diezel sinh hoc) va ché
phém dinh dudng (vi dy, thic dn cho dong vat) chira sinh khéi nay hoac dugc tao ra tir
d6. Ché phdm va phuong phap theo séng ché duogc sir dung trong nhidu img dung bao
gdm nhién lidu sinh hoc, ché d6 dinh dudng (vi du, dinh dudng cho ngudi va dong

vat), tri li€u cling nhu cac g dung dung cho nghién ctru.

Do d6, sang ché @ xudt quy trinh san xuét sinh khéi tao chira ham lugng chit
béo cao, mong mudn (vi dy, it nhat 67% tdng lwong chit béo), trong d6 quy trinh nay
bao gdm budc nudi cy tao trong cac diéu kién nudi cdy du dé tao ra sinh khdi tao
chira ham luong chét béo cao, mong mudn. Sing ché di xac dinh duge céc diéu kién
nudi céy ma duéi cac diéu kién nay co thé thu duge sinh khdi tao chira téng lugng chét
béo mong mubn (vi duy, it nhit 67% tdng luong chét béo). Sang ché khéng bi gii han
& tdng ham lugng chit béo (vi du, theo khdi lwong) ciia sinh khéi tio duoc tao thanh
theo séng ché. Theo phuong an wu ti€n, sinh khéi tdo duge tao thanh va/hoic dugc st
dung theo sang ché chira ham lugng chét béo it nhit 67% khéi lugng. Tuy nhién, sing
ché con dé xuit ché phim va phuong phap tao thanh sinh khdi tio chira nhiéu hon (vi
dy, nhiu hon 68%, nhiéu hon 69%, nhiéu hon 70%, nhiéu hon 71%, nhidu hon 72%,
nhiéu hon 73%, nhidu hon 74%, nhiéu hon 75%, nhiéu hon 76%, nhiéu hon 77%,
nhiéu hon 78%, nhiéu hon 79%, nhiéu hon 80%, nhidu hon 81%, nhiéu hon 82%,
nhidu hon 85%, hodc nhiéu hon) hodc nhoé hon (vi du, khoang 66%, khoang 65%,
khoang 64%, khoang 63%, khoang 62%, khoang 61%, khoang 60%, khoang 59%,
khoang 58%, khoang 57%, khoang 56%, khoang 55%, khoang 54%, hodc nhé hon)
tdng lugng chét béo. Cu thé, phuong phap va ché phdm duge mo ta trong ban mé ta
nay ¢6 thd duoc st dung dé tao ra sinh khéi tao chira mirc mong muén bét ky ctia tong
ham lugng chit béo. Theo mdt sb phwong an, sinh khéi tao duge nudi cdy trong hai
hodc nhiéu loai mdi trudng nubi céy theo cach lién tuc. Vi dy, theo mot sb phuong 4n,
mdt méi trudng nudi cdy trong sé hai hodc nhidu méi trudng nudi cdy chira 50g/1
ngudn cacbon, khoang 7,5g/1 chiét xudt nAm men, khoang 0,15g/l magie sulfat, khoang
0,15g/1 canxi clorua va 0,15g/l magie clorua. Sang ché khong bi gii han béi ngudn
cacbon. Thyc vdy, nhidu ngudn cacbon c6 thé dugc sir dung bao gbm, nhung khong
gidi han &, cac hydrat cacbon nhu glucoza, fructoza, xyloza, sacaroza, maltoza hodc

tinh bot hoa tan cling nhu axit oleic, céac chét béo nhu diu dau teong, ri dudng,
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glyxerol, manitol va natri axetat, bdt hat bong, glyxerol, ri dudng va dich ngdm ng0.
Theo mdt s6 phuong 4n, mot moi truong nudi cdy khac trong sb hai hojc nhidu méi
trudng nudi cdy chira 50g/1 ngudn cacbon, khoang 7,5g/1 chiét xudt nAm men, khoéng
4,0g/1 magie sulfat, khoang 1g/l ure, khoang 2g/l canxi clorua, khoang 2g/l magie
clorua va khoang 0,25g/l monokali phosphat. Theo mét s6 phuong 4n, méi trudng nudi
cdy trong s hai hodc nhidu méi trudng nudi ciy chira ngudn cacbon, chiét xuét ndm
men va mudi bién. Theo mot sb phuong 4n, va nhu duge mé ta trong ban md ta nay,
tao dugc nudi cy trong méi trudng nudi cdy thir nhit (vi dy, chira glucoza, chiét xut
nim men va mudi bién); dugc chuyén vao va dwoc 0 trong méi trudng nudi cdy thi hai
(vi du, chira glucoza, chiét xut ndm men, magie sulfat, canxi clorua va magie clorua);
va duoe chuyén vao va dugc 0 trong mdi trudng nudi cdy thir ba (vi dy, chira glucoza,
chiét xult ndm men, magie sulfat, ure, canxi clorua, magie clorua va monokali
phosphat). Theo mdt sb phwong 4n, mot trong s& cic méi trudng nudi cdy dugc bd
sung thirc an d& nudi cdy mé cé cung cép dinh dudng. Theo phuong 4n wu tién, mdi
trudmg nudi cdy thir ba dugc bd sung thirc in dé nudi cdy mé c6 cung cép dinh dudng.
Sang ché khong bi giéi han béi loai, hodc thdi gian, cia thirc dn dé nubi cdy mé c6
cung cip dinh dudng dugc sir dung. Theo mot s& phuong 4n, thirc #n d8 nubi cdy mé
¢6 cung cép dinh dudng chira ure va monokali phosphat. Sang ché khong bi giéi han
bdi lugng va/hodc ty 1€ cta céc thanh ph?ln moi truong duge st dung trong cac modi
truong nuéi cdy. Vi du ma c6 thé duoc sir dung 1am céc thanh phin clia mdt trong sd
cac moi trudng khac nhau (vi dy, moi trudng nudi cdy thir nhét, m6i trudng nudi cly
thi hai, moi trudng theo mé va méi trudng theo mé ¢6 cung cép dinh dudng) duge mod
ta chi tiét trong ban md ta nay. Theo mdt s§ phuwong 4n, sinh khéi tao duge thu hoach
tir mdi trudng nudi cly (vi du, tir mdi trudong nudi cdy thir ba) trong 12-24 gidy sau khi
nglmg quy trinh nudi cdy theo mé ¢6 cung cip dinh dudng. Theo mot s6 phuong 4n,
sinh khéi tio dugc thu hoach tir méi trudng nudi cdy thir ba sau khi tat ca cac dudng
chét da dugc loai bo/tidu thu tir moi trudng. Sang ché khong bi gidi han béi cach trong
d6 sinh khdi tao duge thu hoach. Thuc vy, nhiéu cach c6 thé dugc sir dung dé thu
hoach sinh khdi bao gdm, nhung khong gi6i han &, cac phuong phip duge md ta trong
ban mé t& nay. Theo mot sb phuong 4n, sinh khéi tdo dugc thu hoach bang céch ly
tdm. Theo mdt s phuong 4n, méi trudng nudi cy chira sinh khéi tao dugc 1am lanh

trude khi thu hoach sinh khdi tdo. Sang ché khéng bi giéi han boi nhiét d6 ma méi
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trudmg nudi cdy chira sinh khdi tao dugce lam lanh trude khi thu hoach. Thyc véy, nhiét
d6 khac nhau co thé duoc st dung bao gém, nhung khong gi6i han ¢, cac nhiét dd
dugc mé ta trong ban md ta nay. Theo mét sé phuong 4n, mdi truong nudi cdy chira
sinh khéi tio dugc 1am lanh xubng nhiét d§ nim trong khoang tir 5 d&én 25°C. Sang
ché khong bi gidi han béi loai tao duoc sir dung trong sang ché. Thyc vdy, céc loai téo
khac nhau c6 thé dugc st dung (vi dy, mdt cach riéng r& hodc trong hdn hop) bao gém,
nhung khong gi6i han &, cac loai tdo duge mo ta trong ban mo ta nay. Theo mot 56
phuong 4n, tao 1a ching hodc loai tur gibng Chiorella, gibng Schizochytrium hodc
gibng Crypthecodinium. Theo phuong 4n uu tién, tao 1a Schizochytrium limacinum.
Theo mot sb phuong 4n, mdi trudng nudi cay thir nhét chira khoang 50g/1 glucoza,
khoang 10g/1 chiét xudt ndim men va khoang 4g/1 mubi bién. Theo mdt sd phuong an,
mbi trudng nudi ciy thit hai chira khoang 50g/1 glucoza, khoang 7,5g/1 chiét xuét nim
men, khoéng 0,15g/l magie sulfat, khoang 0,15g/1 canxi clorua va 0,15g/l magie
clorua. Theo mot s phuong 4n, méi truong nudi cdy thir ba chira khoang 50g/1
glucoza, khoang 7,5g/1 chiét xudt ndm men, khoang 4,0g/l magie sulfat, khoing 1g/1
ure, khoang 2g/1 canxi clorua, khoang 2g/l magie clorua va khoang 0,25g/1 monokali
phosphat. Theo mot s6 phuong an, cac diéu kién nubi céy bao gém viéc thuc hién nubi
cdy tao & nhiét d6 30°C trong dong khi va céac didu kién khudy dé duy tri mirc oxy hoa
tan & khoang 10%. Theo mét sd phuong 4n, méi truong nudi cay thtt ba (vi dy, mbi
trudng nudi cly c6 mit tai thoi diém nudi cdy cta binh 1&n men chinh (vi dy, binh
dung tich 70.0001, 120.0001, 256.0001) chira mdi trudong vai ty 1€ ban diu cla nito
(N):phospho (P):kali (K) bng 46:13:8,5. Theo phuong 4n wu tién, ty 16 N:P:K 1a gidng
nhau trong cdc cach thic nudi cy theo mé va nudi ciy theo mé c6 cung cép dinh
dudng. Theo mot s6 phuong 4n, ty 1é cla magie (Mg):canxi (Ca) 1a 3:1 trong mdi
truong nudi cdy duge sir dung theo ca céach thire theo mé va theo mé c6 cung cép dinh
dudng, méc du cd thé str dung céc ty 1€ cao hon (vi dy, 4:1, 4,5:1, hodc 16n hon) va
thip hon (vi du 2,5:1, 2:1, 1,5:1, hogc thdp hon). Theo phuong én khéc, ty 16 cta
clorua (CI2):sulfat (SO4)) bang 1:1 duge sir dung trong mdi truong nuéi cdy dugc st
dung theo c4 céch thirc theo mé va meé c6 cung cép dinh dudng, mic du c6 thé str dung
cac ty 1€ cao hon (vi dy, 2:1, 3:1, 4:1, 5:1 ho#c 16n hon) va thép hon (vi dy, 1:2, 1:3,
1:4, 1:5 hodc thip hon). Theo mdt s6 phuong 4n, ty 1& cta sulfat (SO4):phosphat (POy)

trong moi trudng tai thdi diém nudi cdy clia binh 1én men chinh (vi dy, binh dung tich
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70.0001, 120.0001, 256.0001) 1a 16:1, mic di c6 thé sir dung céc ty 1& cao hon (vi du,
20:1, 25:1, 30:1, 32:1 hodic 16n hon) va thip hon (vi dy, 10:1, 8:1, 5:1, 3:1 hogc thdp
hon). Theo mdt s§ phuong 4n, tbng ty 1é cta sulfat (SO4):phosphat (POs) ma c6 thé
dugc st dung theo mé va duogc st dung vao cubi qua trinh nudi céy hoan toan (vi du,
bao gdm nguyén lidu nudi cy, giai doan nhan giéng thtr nhit, giai doan nhén gidng
thir hai v& qué trinh nudi cdy ciia binh 1én men chinh) ma tao ra sinh khéi tao chira
ham lugng chét béo mong muébn (vi dy, nhidu hon 67% chat béo) 14 5,3:1, mgc dit c6
thé st dung céc t§ 18 cao hon (vi dy, 5,5:1, 5,7:1. 6:1, 7:1, 8:1 hogic cao hon) v thép
hon (vi du 5:1, 4,5:1, 4:1. 3:1, hodc thap hon). Theo mot s6 phuong 4n, ty 1& cta clorua
(Cly):phosphat (PO4) trong modi truong tai thoi didm nudi cdy cia binh 1én men chinh
(vi dy, binh dung tich 70.0001, 120.0001, 256.0001) 14 16:1, mdc du c6 thé sir dung céc
ty 18 cao hon (vi dy, 20:1, 25:1, 30:1, 32:1 hodc 16n hon) va thép hon (vi dy, 10:1, 8:1,
5:1, 3:1 hodc thip hon). Theo mot s& phuong 4n, tbng ty 1& ctia clorua (Clz):phosphat
(PO4) ma cé thé duoc sir dung theo mé va dugc sir dung vao cudi qué trinh nudi céy
hoan toan (vi dy, bao gdm nguyén liu nudi cdy, giai doan nhan gibng thir nhét, giai
doan nhén gidng tha hai va qua trinh nubi cAy ctia binh 1én men chinh) ma tao ra sinh
khdi tio chita ham luong chit béo mong muén (vi dy, nhiéu hon 67% chét béo) 14
5,3:1, mac du co thé sir dung céc ty 1é cao hon (vi dy, 5,5:1, 5,7:1, 6:1, 7:1, 8:1 hoac
cao hon) va thép hon (vi du 5:1, 4,5:1, 4:1, 3:1 hodc thép hon).

Séng ché con @& xuét sinh khéi tdo c6 ham lugng chit béo cao, mong mubn (vi
du, tbng ham luong chit béo it nhit 67% khéi lugng). Theo mot sd phuong 4n, sinh
khbi chira khoang 170-250mg/g axit docosahexaenoic (DHA) va/hodc khoang 150-
400mg/g axit palmitic. Theo mét s6 phuong &n, sang ché d& xuét ché phém lipit, san
phim thye phdm hodc nguyén liéu khéc chira sinh khéi tao (vi dy, sinh khdi tao duge
1am khd) hodc thanh phan ctia ching (vi dy, thanh phén axit béo cta ching). Theo mot
s6 phuong &n, sinh khéi tao (vi du, sinh khéi tao duge lam kho (vi dy, dugc tao thanh
theo phuong phap duge mé ta trong ban md ta nay)) chira lugng mong mudn cia tbng
luong chét béo va/hodc cac thanh phan khic (vi dy, 16n hon khoang 68% tdng lwong
chét béo, 16n hon khoang 69% tdng lugng chéit béo, 16n hon khoang 70% téng luong
chét béo, 16n hon khoang 71% tdng lugng chéit béo, 16n hon khoang 72% téng luong
chét béo, 16n hon khoang 73% tdng lugng chét béo, 16n hon khoang 74% tng luong
chéit béo, 16n hon khoang 75% tdng luong chit béo, 16n hon khoang 76% tong luong
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chit béo, 16n hon khoang 77% téng lugng chit béo hodic 16n hon khoang 78% tdng
lugng chét béo). Theo mét sb phuong én, sinh khéi tao theo sang ché (vi dy, chira
nhidu hon 67% tdng lugng chit béo) dugc 1am khd sao cho sinh khdi chira d6 4m nho
hon 5% (vi dy, d 4m nhé hon 4,5%, d6 4m nhé hon 4%, d 4m nhé hon 3,5%, d6 4m
nhé hon 3%, d6 4m nhd hon 2,5%, d6 4m nhé hon 2% hoic d6 4m nhé hon 1,5%).
Theo mot s& phuong 4n, sinh khéi to theo sang ché (vi du, sinh khdi dwgc 1am kho
chita @ 4m nho hon 5%) chira khoang 170-250mg/g axit docosahexaenoic (DHA)
hoic 16n hon (vi du, khoang 170-180mg/g DHA, khoang 180-190mg/g DHA, khoang
190-200mg/g DHA, khoang 200-210mg/g DHA, khoang 210-220mg/g DHA, khoang
220-230mg/g DHA, khoang 230-240mg/g DHA, khoang 240-250mg/g DHA hoic 16n
hon 250mg/g DHA). Theo mdt s phuong én, sinh khéi tao theo sang ché (vi dy, sinh
khéi dugc 1am kho chira @ 4m nhé hon 5%) chita khoang 150-400mg/g axit palmitic
hoiic 16n hon (tén IUPAC: axit hexadecanoic (vi du, khoang 150-200mg/g, khoang
200-225mg/g, khoang 225-250mg/g, khoang 250-275mg/g, khoang 275-300mg/g,
khoang 300-325mg/g, khoang 325-350mg/g, khoang 350-375mg/g, khoang 375-
400mg/g hodc 16n hon 400mg/g). Theo mot s6 phuong 4n, sinh khéi tao theo sang ché
(vi dy, sinh khéi duoc 1am khé chéra d6 4m nho hon 5%) chia khoang 300-600mg/g
tbng luong axit béo hogc 16n hon (vi dy, khoang 300-350mg/g, khoang 350-400mg/g,
khoang 400-450mg/g, khoang 450-500mg/g, khoang 500-550mg/g, khoang 550-
600mg/g hodc 16n hon 600mg/g axit béo). Theo mot s6 phuong 4n, sinh khéi tao theo
sang ché (vi dy, sinh khdi dugc 1am khd chira d 4m nho hon 5%) chira nho hon
khoang 15% protein (vi dy, nho hon khoang 14% protein, nho hon khoang 13%
protein, nho hon khoang 12% protein, nhd hon khoang 11% protein, nho hon khoéang
10% protein, nhé hon khoang 9% protein, hodc nhé hon khoang 8% protein). Theo
mot sb phuong 4n, sinh khdi tao hodc thanh phén cla ching theo sang ché dugc sir
dung dé didu ché nhién liéu sinh hoc (vi dy, diezel sinh hoc). Theo mdt s6 phuong 4n,
sinh khdi tdo hogc thanh phan ctia chung theo sang ché duoc st dung @ didu ché san

phim thue phém (vi dy, thirc &n dong vat hogc thanh phan thirc &n).
M6 ta vén tit cac hinh vé
Fig.1 mo ta sb6 liéu duoc tao thanh trong qué trinh san xuét sinh khéi tao di

dudng, quy mo 16n theo cac khia canh clia sang che.
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Fig.2 thé hién profin axit béo cua sinh khéi tao duge thu hoach tir mot vai moi

trudmg nubi cdy tio quy mé 16n, doc 14p.
Fig.3 thé hién profin axit béo hdn hop cuia sinh khdi da dugc thu hoach st dung
nguyén liéu va phuong phéap dugc md ta trong ban mo ta nay.
MO ta chi tiét sang ché
Céc dinh nghia

Trong ban md ta nay, "phospholipit" chi hop chit hitu co ¢6 céu triic chung sau:

0
mo---wlc-n-a! t
‘

a

trong d6 R1 la géc axit béo, R2 1a géc axit béo hodc -OH, va R3 14 -H hodc hop
chit chira nito cholin (HOCH>CH,N*(CHz);0H), etanolamin (HOCH2CH:NHDy),
inositol hoic serin. R1 v R2 khong thé dong thoi 1a OH. Néu R3 1a -OH, thi hop chit
la diaxylglyxerophosphat, trong khi néu R3 1a hop chét chira nito, thi hop chét 1a
phosphatit nhu lexitin, xephalin, phosphatidy] serin hodc plasmalogen.

"Ete phospholipit" trong ban md ta nay chi phospholipit c6 li€n két ete & vi tri 1
ctia mach chinh glyxerol. Vi du vé ete phospholipit bao gbm, nhung khong gi6i han 6,
alkylaxylphosphatidylcholin (AAPC), lyso-alkylaxylphosphatidylcholin (LAAPC), va
alkylaxylphosphatidyletanolamin (AAPE). "Phospholipit khong ete" 1a phospholipit

ma khéng c6 lién két ete & vi tri 1 cia mach chinh glyxerol.

Trong ban mé ta ndy, thuat ngit "axit béo omega-3" chi axit béo chua no nhidu
13n ¢4 lién két d6i cudi cung trong mach hydrocacbon gitta nguyén tir cacbon thir ba va
thir tu tir ddu metyl ctia phén tir. Vi du vé axit béo omega-3 bao gbm, nhung khong
gié6i han 0, axit 58,1 1,14,17-eicosapentaenoic (EPA), axit 4,7,10,13,16,19-
docosahexanoic (DHA) va axit 7,10,13,16,19-docosapentanoic (DPA).

Trong ban mbé ta nay, thudt ngi "triaxylglyxerit", "triglyxerit" va
"triaxylglyxerol" va "TAG" chi este dugc tao ra tir glyxerol va ba axit béo, trong do
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"axit béo" chi axit carboxylic v6i dudi (mach) béo khong phin nhénh dai, no hodc
khéng no. Axit palmitic 12 mdt vi du vé triaxylglyxerit, tuy nhién sing ché khong bi
gidi han & axit nay.

Trong ban md ta ndy, thuat ngit "% khéi lugng (khoi lwong/khdi lwgng)" va "%
khdi luong/khdi lugng" va céc thudt ngit twong duong vé mit ngit phap chi luong
(phan trim) ctia chét cy thé trong ché pham trén co s& khéi lugng:khdi lugng. Vi du,
ché phdm chira 50% khéi lugng phospholipit nghia 1a khéi lugng ctia phospholipit 12
50% cua tdng khdi lugng clia ché phdm (tic 13, 50 gam phospholipit trong 100 gam
ché phim, nhu dau).

Trong ban m6 t& ndy, thudt ngit "tao" chi sinh vat don bao hodc da bao trude
day dugc phén loai 1a thuc vat, c6 mat trong nude ngot hodc nude bién, tu dudng hodc
di dudng, nhung khong c6 than, 18, va 14 thyc. Trong ban mo ta nay, thuat ngtt "di
dudng" chi sinh vat ma khong thé tdng hop thirc &n cuia chinh né va phu thudc vao céac
chit hitu co (vi duy, phirc chit va/hodic céc chét hitu co don gian) dé dinh dudng. Do
véy, thuat ngir "tdo di dudng" chi tao ma khong thé tdng hop thirc n ctia chinh né va
phu thudc vao cac chét hitu co d& dinh dudmg. Trong bin mé ta ndy, thudt ngit "tu
dudng" chi co thé c6 kha nang tong hop thuc &n cla chinh no tir céc chét vo co, st
dung ne‘mgr luong 4nh sang hodc hoéa hoc. Thuét ngit "tao" con dugc dung dé dé cap
dén vi tao va do d6 bao gdm nghia "vi tao". Thudt ngit "ché pham tao" chi hén hop
thanh phin bAt ky ma chira to, nhw hdn hep thanh phan chita nuéc, va khong gi6i han
& thé nude holic méi trudng nudi cy, trong d6 tao dugc trong. Ché phém tao c6 thé 1a
moi trudng nudi céy tao, sinh khéi tdo, mdi trudng nudi céy tao dugc cd, hodc khéi tao
duoc loai nude, va ¢ thé & dang long, ban rn, hoic rin. Ché phém tao khong phai
dang long cé thé dugc md ta lién quan d&n mirc hoi 4m hogc phén tram khdi luong ctia
céc chét rin. "Méi truong nudi cdy tao" 1a ché phdm tao ma chira tdo séng. Thuat ngit

"tio" bao gbm tdo 16n (thudng duoc goi la tao bién) va vi tdo.

Trong ban md ta nay, thuét ngir "sinh khéi tao" ho#c "sinh khdi" chi sy thu gom
hoac Kkh&i ctia céc t8 bio tio dugc sinh trudng trong ving hodc hé sinh théi cu thé tai
thori didm cu ths. Ving hodc hé sinh théi nay c6 thé 14 moi trudng 6 trong ty nhién (vi
du, thé nudc) hodc mdi truong téng hop (vi dy, trong binh bén men hoéc thiét bi phan

{mg sinh hoc (vi dy, m& hogc kin)).
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Trong ban mo6 ta ndy, thuit ngi "tbng lugng chit béo" chi tng cta cic
triglyxerit, phospholipit, sap este, va sterol c6 mit trong nguyén li¢u. Vi dy, ham luong
"tdng lwong chit béo" clia sinh khéi tao chi tdng ctia cac triglyxerit, phospholipit, sap
este, va sterol c6 mit trong sinh khéi. Ngoai ra, tdng lwong chét béo bao gbm ca chit

béo no va khong no.

Trong ban md t& nay, thut ngit "chét bao quan" chi chit ma kéo dai thoi gian
bio quan ctia san phim thuc phdm hodc khong phai thuc phim béng cach lam chim
hodc ngén nglra sy thodi bién huong vi, mui, mau sic, két chu, vé bé ngoai, gia tri dinh
dudng, hodc do an toan. Chat bao quan cn khong tao ra tic ddng doc hai, khong thé
d4o nguoc din dén sy thoai bién hodc lam mét kha ning mot phf?m hodc hoan toan cta
t bao vi khudn. Chit gy vo sinh, chit khir tring, chit tiy ué, thudc diét bao tir, thube
diét virut va chét diét truc khuén lao tao ra cach thirc tic dong khong thé ddo nguoc
nhu vy, doi khi duge goi 1a tac dung “diét vi khuén”. Trai lai, chét bao quan c6 thé
tao ra tac dung uc ché hodc kim ham vi khudn ma c6 thé dao nguogc, & chd cac vi
khuén dich c6 thé hdi phuc lai theo cép s6 nhan néu chét bao quan dugc loai bo. Sy
khac biét chi yéu giita chit bio quan va chit khtr trung cha yéu lién quan dén cach
thirc tac dong (chit bao quan ngin ngira sy sinh trudng chit khong tiéu diét vi sinh vat)
va thoi gian tiép xtc (cht bao quan c6 thdi gian tic dong tir nhiéu ngay dén nhiéu
thang, trong khi d6 chét khir tring c6 t6i da mot vai phut dé tic dong).

Trong ban mo ta nay, thuét ngit "ndm men" va "t& bio ndm men" chi vi sinh vt
¢6 nhén dién hinh duge phan loai trong gi6i Nm, c6 thanh té bao, mang t& bao va céc
thanh ph?m ndi bao. N4m men khéng tao thanh nhém phén loai hodc phat sinh loai dac
trung. Hién nay, khoang 1500 loai 1a d& biét; u6c tinh ring chi 1% trong s6 tit ca cdc
lodi ndm men di dugc md ta. Thuat ngi "nidm men” thudng dugc hiéu 13 tir d(‘A)ng
nghia véi S. cerevisiae, nhung tinh da dang phét sinh loai cia nim men duoc thé hién
béi vi tri ctia chiing trong ca hai nganh Ascomycota va Basidiomycota. N4m men niy
chdi ("ndm men thuc") duge phan loai thude bo Saccharomycetales. HAu hét cac loai
nim men sinh san vo tinh bang cach nay chdi, mic du mot s6 sinh san bang sy sinh
san phéan d6i nhi nguyén. NAm men 1a don bao, mic du mot sb loai trd thanh da bao
thong qua sy tao thanh chudi dugc ndi cac té bao nay chdi da biét 1a pseudohyphae,

hodc false hyphae. Kich thudc nidm men c6 thé thay dbi nhiéu tuy thudc vao loai,
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thong thuong duong kinh xac dinh 13 3-4 um, mac du mot s6 ndm men c6 thé dat @én

hon 40 pm.

Trong ban md ta ndy, thuit ngit "ndm men dugc lam gidu selen" va "nédm men
duoc selen héa" chi nAm men bét ky (vi dy, Saccharomyces cerevisiae) ma dugc nudi
cdy trong méi trudng chira cac mubdi selen vo co. Sang ché khong bi gii han boi mubi
selen dugc st dung. Thyc vy, nhiéu mudi selen duge xem 13 hitu dung trong sang ché
bao gdm, nhung khong giéi han &, natri selenit, natri selenat, coban selenit hoic coban
selenat. Selenometionin ty do (vi dy, khéng cé lién quan dén t& bao hodc nim men)
cling c¢6 thé dwoc ding 1am ngudn selen cho nAm men dugc 1am gidu selen vi ndm men
két hop dang selen nay. Trong qua trinh nudi cdy, vi tinh tuong ddng héa hoc gitta
selen va luu huynh, ndm men két hop selen thay vi lwu huynh trong nhitng hop chit
ma thudng 13 hop chét hitu co chtra lwu huynh trong té bao. Hop cht chira selen trong
ché phdm nim men nay 13 selenometionin ma s& c¢6 mit & dang dugc két hop vao trong
polypeptit/protein. Lugng selen tbng cong trong té bao c6 mit & dang selenometionin
trong ché phidm nay s& thay ddi, nhung c6 thé nim trong khoang tir 10 dén 100%, 20-
60%, 50-75% va tir 60 dén 75%. Phin con lai cua selen hitu co trong ché phdm nim
men duge selen héa chi yéu duge tao nén boi cac hop chét trung gian trong con dudng
sinh téng hop selenometionin. Cc hop chét ndy bao gom, nhung khong gi6i han &,
selenoxystein, selenoxystathionin, selenohomoxystein va seleno-
adenosylselenometionin. Lwong mudi selen v& co con lai trong thanh phim thudng
kha thép (< 2%). Tuy nhién, sang ché khong bi gidi han bai t 18 phin trim ndy, vi ché
ph&m chtra nhidu hon (vi du, tir 2 dn 70%) hodc nho hon (vi dy, tir 0,1 dén 2%) so véi

ty 1€ phan trim nay ciing nam trong pham vi clia sang che.

Trong ban md ta nay, thuat ngtt "SEL-PLEX" chi nidm men duoc 1am gidu selen
duoc lam kho, khong séng (vi dy, Sacchoromyces cerevisiae ¢ ma sb nhan biét dic
hiéu CNCM 1-3060, Collection Nationale De Cultures De Microorganismes (CNCM),
Institut Pasteur, Paris, France) dugc nudi cdy trong qua trinh 1én men mé cé cung clp
dinh dudng ma tao ra luong gia ting ciia ri dudng mia va cic mudi selen theo cach lam
giam dén murc i thidu céc tac dong bét lgi clia cdc mubi selen dén t6c do sinh trudng
clia nAm men va cho phép két hop tSi wu selen v6 co vao nguyén liéu hitu co cua té
bao. Selen vd co con lai duoc loai bd (vi du, bing cach str dung quy trinh rira manh) va

khong vuot qua 2% cia ham lugng selen tong.
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Trong ban md ta ndy, thuft ngfr "selen hiru co" chi hop chét hitu co bit ky trong
d6 selen thay thé luu huynh. Do vdy, selen hitu co c6 thé chi hop chét bét ky nay duoc
sinh téng hop boi ndm men, hodc né c6 thé chi hop chét seleno hitu co tu do dugc tong
hop theo cach hoa hoc. Vi dy vé hop chét seleno hitu co tu do duge tbng hop theo cach

hoéa hoc 13 selenometionin tu do.

Trong ban md ta nay, thudt ngit "selen v6 co" nhin chung chi mudi selen bét ky
(vi dy, natri selenit, natri selenat, coban selenit va coban selenat). Ciing ¢6 nhiéu
ngudn selen vd co khic (Xem, vi du, céc ngudn duge liét ké trong bang chu dan

Merck).

NAm men duoc selen hoa co thé duoc tao thanh béng cach sir dung nguén selen
v6 co bao gdm, nhung khong giéi han &, natri selenit, natri selenat, coban selenit,
coban selenat, axit selenic, axit seleno, selen bromua, selen clorua, selen hexaflorua,
selen oxit, selen oxybromua, selen oxyclorua, selen oxyflorua, selen sulfua, selen

tetrabromua, selen tetraclorua va selen tetraflorua.

Trong ban mod t& ndy, thuat ngit "thanh t& bio ndm men" con dugc goi 1a
"YCW" chi thanh té bao ca sinh vét nidm men ma bao quanh mang huyét tuong va
c4c thanh phén ndi bao cua nAm men. Thanh té bao ndm men bao gdm ca 16p ngoai
(chit yéu 12 mannan) va 16p trong (chi yéu 12 glucan va chitin) cta thanh t& bao ndm
men. Chirc ning ctia thanh té bao latao ra cAu tric va bao vé bao chét c6 hoat tinh trao
ddi chét. Céc con duong truyén tin hiéu va nhan biét xay ra trong thanh t& bao nim
men. Hop phén ctia thanh t& bao nim inen thay ddi theo ching va theo cac didu kién

sinh truéng clia nam men.

Trong ban md ta niy, thudt ngit "duogc tinh ché" hoc "tinh ché" chi viéc loai bd
céc hop phan ra khoi mAu. Vi dy, thanh t& bao nAm men holic céc phin chiét thanh té
bao ném men duoc tinh ché bing viéc loai bo céc thanh phan khong phéi thanh té bao
ndm men (vi dy, mang huyét twong va/hodc cac thanh phin ndi bao ndm men); chung
ciling dugc tinh ché bang cach loai bo cic chit nhiém tap hodc cac chit khac khong
phai 1a thanh té bao nim men. Viéc loai bo cac thanh phin khong phai thanh & bao
nédm men vi/hodic c4c chit nhiém tap khong phai thanh t& bao ndm men 1am ting ty 1€

phan trim cta thanh te bao nam men hodc cac thanh phan cta ching trong mau.
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Trong ban md ta ndy, thuat ngit "in vivo" chi cac nghién ctru va/hodc cac thir
nghiém duoc tién hanh trong co thé séng, xay ra trong co thé sinh hoc.

Trong ban md ta ndy, thudt ngi "in vitro" chi moi trudong nhén tao bén ngoai co
thé séng va cac quy trinh hodc phan ung sinh hoc ma s& thudng xay ra trong co thé
nhung duoc 1am cho xay ra trong mdi trudng nhén tao. Cac mdi trudng in vitro c6 thé

bao gdm, nhung khong gidi han &, ong nghiém va mbi trudng nubdi ciy té bao.

Trong ban md ta nay, thult ngit "sic ky 1ong hiéu ning cao" va thudt ngit
"HPLC" chi dang sic ky long d& tach céc hop cht. Céc hop chat duge hoa tan trong
dung dich. Hop chit dugc tach bang cach phun diu voi mau hdn hgp 1én trén cot.
Thiét bi HPLC bao gém éng chira pha dong, bom, thit bi phun, cot phéan tach, va by
do. Sw c6 mit chia céc chit phan tich trong dong chay cot dugc ghi lai bing cach phat
hién dinh lugng su thay di trong chi s6 khic xa, mtc do hép thu UV-VIS & budc
song da duoc thiét 14p, su phat huynh quang sau khi kich thich vé&i budc séng thich

hop, hodc dap ung dién hoa.

Trong ban md t& nay, thuat ngit "kinh hién vi quét dién ti" va thuét ngit "SEM"
chi viéc str dung loai kinh hién vi dién tir ma chyp anh bé mit miu bang cach quét n6
véi chim ning lugng cao ciia cic electron trong mAu quét ctia trudng quét. Cac dién tir
tuong tac vdi nguyén tlr cAu thanh mAu, tao ra cac tin hiéu chira thong tin vé sy dinh vi
b3 mit ciia mAu, hop phin va céc tinh chit khac nhwr o dén dién. |

Trong ban md ta nay, thut ngi "chit cd dinh" chi hoa chét ma c6 kha ning cb
dinh mot chit v6i chét khac d& "c6 dinh", lam bn dinh, hodc theo céch khac bao quan
chit & dang hién tai ctia n6 dé ngan cho chét khéng phan 13 hodc theo cach khac thay
dbi. Thong thudng, chét ¢ dinh duoc st dung trong kinh hién vi quét dién tir (SEM)
48 didu ché mAu. Chét ¢ dinh bac mot: Trong ban md ta nay, thudt ngir "chét c¢b dinh
bac mot" chi chit ¢b dinh thir nhét duge st dung dé "¢ dinh" chat. Chit c§ dinh bac
hai: Trong ban md ta ndy, thut ngit "chat ¢ dinh bac hai" chi chét cb dinh thi hai
duogc st dung dé “cb dinh” chét. Chét ¢ dinh bac ba: Trong ban md ta nay, thuat nglt
"chat cb dinh béc ba" chi chét ¢d dinh thir ba duge st dung d8 “cé dinh” chét.

Trong ban md ta ndy, thuat ngit "chit phén tich" chi nguyén tir, phén tir, nhom
nguyén tir va/hodic phéan tir, chét, hogc thanh phin hoa hoc. Chét phan tich, tw né va
chinh n6 khong thé duoc xéc dinh; ding hon 13, céc khia canh hogc céc tinh chit (vat
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ly, héa hoc, sinh hoc, v.v.) ctia chét phan tich c6 thé dugc xé4c dinh bing céch sir dung
quy trinh phan tich, nhu HPLC. Vi du, khong thé x4c dinh "ghé" (chit phén tich-thanh
ph?m) t né va chinh nd, nhung, chiéu cao, chidu day, v.v. cla ghé c6 thé duge xac
dinh. Tuong tw, khong thé x4c dinh doc t6 ndm nhung cé thé xdc dinh dwoc su phat

huynh quang ctia ddc t6 nam ma c6 lién quan dén ndng dd cta nod.

Trong ban mo ta nay, thudt ngit "tin hi€u" dugc st dung nhin chung li€én quan
dén quy trinh bit ky c6 thé phat hién dwoc ma chi ra ring phén ung d4 xay ra (vi du, su
lién két khang thé voi khang nguyén). Tin hiéu ¢ thé duge danh gia dinh tinh cling
nhu dinh lugng. Vi du vé loai "tin hiéu" bao gdm, nhung khong giéi han &, tin hiéu
phéng xa, tin hiu cta phép xac dinh ham luong flo hodc tin hidu chit phan {mg/san

pham so mau.

Trong ban m6 ta nay, thudt ngtt "do sinh kha dung" chi phan doan clia phan ti
hoac thanh ph?m ma ¢6 s&n véi co thé hodc dat dn hé tudn hoan toan than. Khi phan
tir hodc thanh phén duoc st dung trong tinh mach, dg sinh kha dung cua n6 lé 100%.
Tuy nhién, khi phan tir hoic thinh phin dugc sir dung thong qua céc con dudng khac
(nhu qua dudng miéng), d sinh kha dung ctia né gidm (do mirc d6 hép thu khong diy
d0 va chuyén hoa 14n diu qua gan). Trong md hinh dinh dudng, 6 sinh kha dung chi
tbc d6 hip thu va st dung dudng chit. Cac dang khac nhau cla cing dudng chit,
chéng han, c6 thé c6 d0 sinh kha dung khac nhau.

Trong ban md ta nay, thuit nglt "luvong hiru hiéu" chi lugng ché phim du dé tao
ra cac két qua c6 loi hodc mong mudn. Luong hitu hiéu co thé dugce sir dung va/hodc
két hop v&i nguyén liéu khéc trong mot hoc nhidu ing dung, 4p dung hogc 1iéu lwong
va khong dugc xem 14 bi gidi han & ché phdm hosc duwong ding cu thé.

Trong ban mé ta nay, thult ngit "tiéu hoa" chi su chuyén hoa thuc pham, thirc
an, hodc cac hop chét hitu co khéc thanh dang hép thu duoc; dé 1am mém, phan huy,
hodc pha v boi tic dong cia nhiét va hoi 4m hodc héa chét.

Trong ban md ta nay, "hé ti€u hdéa" chi hé¢ (bao gdm hé dudng da day-rudt non)
trong d6 sy tiéu hoéa c6 thé xay ra hodc s& xay ra.

Trong ban mo ta ndy, thudt ngit "thirc an" chi (cac) nguyén liéu ma dugc ticu
thu boi dong vat c¢6 va (vi du, ngudi va ddng vat) va dong gop ning lugng va/hodc

dudng chét cho ché do an cua dong vat c6 vu. Vidu v& thirc 3n bao gém, nhung khong
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gi6i han ¢, khéu phén hdn hop hoan chinh (TMR), thitc &n cho stc vét, vién tron, san
phim c¢6, hdn hop trdn so bo, ddng san pham, hat, hat phu phim qua trinh chung cét
ngii cbe, ri dudng, soi, cd khd (cho stic vat dn), cd, co khd, hat, 14, bot, chit hoa tan, va

chét bd sung.

Trong ban md ta nay, thuit ngit "chat b sung cho thuc phim", "chit bd sung
dinh dudng", "ché phim chit bd sung dinh dudng" va céc thuat ngit twong tur chi san
phdm thyc phdm duoc bao ché duéi dang chit bd sung dinh dudng hogic chit bd sung
cho kh4u phan #n dugc st dung & dang mot phin ctia khiu phan an. Ché phim chit bd
sung dinh dudng Iy 1am vi du dugc md ta trong ban md ta ndy.

Trong ban md ta ndy, thudt ngfr "ddng vat" chi cac dong vt thude gi6i ddng vat
(Animalia). Thudt ngit ndy bao gbm, nhung khdng gi6i han &, vét nudi, dong vét néng
trai, dong vat trong nha, dong vat nubi kiéng, dong vat bién va dong vat nudc ngot, va

cac dong vat hoang da.

Trong ban md ta ndy, thudt ngit "sir dung" va thudt ngi "dung" chi hoat dong
dua chét, bao gébm thude, tien dugc chat, hodc chat khéac, hodc di€u tri tri liéu cho doi
twong (vi du, doi twong hodic cac t& bao, cac md, va cac co quan in vivo, in vitro, hodc

ex vivo).

Céc dudng dung liy 1am vi du c6 thé 13 théng qua mét (& mét), miéng (qua
dudng miéng), da (tai chd hozc qua da), mili (¢ miii), phéi (x6ng hit), niém mac miéng
(ma4), tai, tryc trang, &m dao, b%mg cach tiém (vi dy, trong tinh mach, dudi da, trong

khéi u, trong mang bung, v.v.) va cac dudng dung twong tu.

Trong ban md ta nay, thuit ngit "viéc ddng sir dung" va thudt ngi "ddng sit
dung" chi viée sir dung it nhét hai chét hofic hai phuong phép diéu trj cho dbi tuong
va/hodic nguyén liéu (vi dy, thic &n). Viec déng sir dung hai hodc nhiéu chat hoic
phuong phép didu tri c6 thé 1a ddng thoi, hogc chit/tri lidu thit nhat c6 the duge su

dung trude khi 4p dung chit/trj lidu th hai.

Trong ban md ta nay, thuit nglr "diéu tri" chi cac bién phap duge thyc hién ma
tao diéu kién d& dang cho sy cai thién va/hodc ddo nguoc céac tri€u ching cua bénh.
Thudt ngit "didu tri" chi ca cac bién phap diéu tri tri liéu va phong bénh hodc ngin
ngira. Vi du, cac dbi tugng ma c6 thé c6 lgi tir viéc didu tri bang ché pham va phuong

phap theo sang ché bao gdm céc dbi tugng da c6 bénh va/hodc rdi loan ciing nhu céc
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dbi tuong trong d6 bénh va/hodc r6i loan can dugce ngan ngura (vi du, b%mg cach st

dung diéu tri phong ngira theo sang ché).

Trong ban mé ta nay, thuit ngit "c6 nguy co méc bénh" chi dbi twong c6 kha
nang méc bénh cu thé. Kha ning méc bénh nay c6 thé 1a di truyén (vi dy, xu huéng di
truyén cu thé aé truyén bénh, nhu céc 161 loan di truyén), ho#c do céc yéu td khac (vi
du, d6 tudi, khéi luong, céc didu kién méi trudng, tiép xtc véi cac hop chét ¢6 hai c6

mit trong modi trudng, v.v.).

Trong ban md ta nay, thudt ngit "bénh", thuat ngir "nhidm khuén" va thuat ngit
"tinh trang hodc ddp ung bénh ly" chi trang thai, dAu hiéu, va/hoic triéu ching co lién
quan dén sy suy yéu cia trang thai binh thudong cta dong vt song hoic cta bét ky
trong s6 cac co quan hodc mo cta né ma phd v hodc bién ddi dic tinh cta céc chirc
ning binh thuong, va co thé 13 dap tmg voi cac yéu t6 moi truong (nhu sy kém dinh
dudng, cac mbi nguy hiém cta nganh coéng nghiép, hodc khi hau, bao gbm ching
nhiém doc ném), cac chét lay nhiém dic trung (nhu siu, vi khudn, hoic virut), véi
khuyét tat ¢b hitu ctia co thé (nhu cac di tat di truyén khéc nhau), hodc td hop cia cac
yéu t6 nay va céac yéu t6 khac.

Trong ban md ta nay, thut ngi "méic bénh" chi d6i tugng (vi dy, dong vét hodc
d6i tuong 13 ngudi) mic bénh cu thé va khong gidi han & cac dAu hiéu hoic céc triéu
ching, hodc bénh cu thé bat ky.

Trong ban md ta ndy, thuit ngt "doc" chi tac dong c6 hai, bét loi, gdy hai bét
k¥, hoc theo cach khéc (c4c) thc dong tidu cuc dén dbi tuong, té bao, hodc md so véi
cling t& bao hogc md trude khi tiép xtic hogc str dung doc t6/chét doc.

Trong ban md ta nay, thudt ngit "dugc phim" chi sy két hop cua hoat chit voi
chét mang, tro hodc hoat dong, 1am cho dugc phdm dic biét thich hop dé sir dung

trong chan doan hodc tri ligu in vitro, in vivo hoac ex vivo.

Trong ban md ta nay, thuat ngir "dugc dung" va thuit ngit "chép nhan dugc vé
mit duoc Iy" chi ché phim ma vé co ban khong gly ra cac phan Ung bat loi da biét
hon so véi phan tmg c6 loi da biét.

Trong ban md ta nay, thuat ngi "nudi céy" chi hoat dong dua vi sinh vat hodc

hdn dich ctia cac vi sinh vét (vi dy, to, ndm men, nam, vi khuan, v.v.) vao moi trudng
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nudi cdy. Nudi cdy 1a hoat dong hodc quy trinh dua mot sO thir vao moi trudng trong
do6 né sé& sinh trudng hodc sinh san.

Trong ban md ti ndy, thudt nglt "nguyén liéu nudi cdy" va thuat ngit "tién
nguyén liéu nudi cy" chi c4c té bao dugc sir dung trong qu trinh nudi cdy, nhu cac té

bao duge bd sung dé bat dau nudi cay.

Trong ban md ta nay, thut ngit "sy ly tdm" chi sy phan tach cac phén tir theo
kich thudc hoac mat béang cach sir dung luc ly tdm dugc tao ra bai roto quay ma dat
d6i twong quay xung quanh truc c¢b dinh, 4p dung luc vudng goc voi tryc. Thiét bi ly
tdm hoat dong bang cach sir dung nguyén ly ling dong, trong d6 gia tbc hudng tim
duoc st dung dé phéan phéi dff)ng ddu céac chét c6 mat d6 16n hon va nho hon vao céc

16p c6 méat d6 khéc nhau.

Trong ban md ta nay, thuit ngi "ndng d6" chi lugng chét cho mdi khoang
khong xac dinh. Nong d6 thudng duoc biéu hién dudi dang khéi lugng cho mdi don vi
thé tich. D& pha loding dung dich, phai bd dung nhidu dung méi hon, hodc lam giam
lugng chét tan (vi du, bang cach 1am bay hoi chon loc, séy phun, séy kho, vi dy, chiét
xudt thanh t& bio nAm men duge cd hodc chiét xuét thanh t& bao ndm men dugc cai
bién duoc c6). Trai lai, dé cb dic dung dich, phai bd sung nhidu chét tan hon, ho#c lam
giam lugng dung moi.

Trong ban mo t& ndy, thudt ngft "16p" chi chét ling pht thudng 1a theo chiéu
nam ngang dugc sap xép trong tAng nguyén liéu tao thanh phin hodc phan doan phi
1én thu duoc sau khi tach bang cach ly tAm c6 lién quan dén cac tinh chét vé mat do

cua nguyén li¢u.

Trong ban md ta ndy, thuit ngit "thu hoach" chi hoat dong thu gom hodc thu cac
nguyén li¢u da duoc san xut cling véi nhau (vi dy, thu cac nguyén ligu da dugc san
xuét trong qua trinh san xuét ndm men cling v6i nhau).

Trong ban md ta ndy, thuat ngit "lam kh6" chi su say phun, sdy kho, 1am kho
bing khéng khi, 1am kho chén khong hodc loai bét ky khac clia quy trinh ma 1am giam
hoic loai b chit 16ng trong VAt chét.

Trong ban md ta nay, thut ngt "shy phun" chi phuong phap thuong dugc sir
dung dé 1am kho vét chét chira chit 16ng bang cach st dung khi néng dé 1am bay hoi

chét 16ng d& 1am giam hodc loai bo chét 1ong trong vat chit. Theo cach khac, nguyén
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liéu duge 1am khd bang cach phun hodc phun byi thanh dong khi cta khong khi kho da
dugc gia nhiét.

Trong ban md ta nay, thuét ngi "shy kho" va thuat ngit "lam dong khd nhanh"
va thuat ngt "sdy thang hoa" chi viéc loai bé dung mdi khoi chit & trang thai dugc 1am
dong lanh bing céch thing hoa. Diéu ndy dugc thyc hién bing cach lam déng lanh
nguyén li€u cAn dugc 1am khd duéi diém otecti clia né va sau d6 cung cép 4n nhiét
thang hoa. Viéc kidm soét chinh x4c nhiét diu vao cho phép lam kho tir trang thai
duoc lam dong lanh ma khong lam tan chdy nguoc san phim. Trong tng dung thyc
tién, quy trinh nay duoc ting tbc va duogc kiém soat mdt cach chinh xac dudi cac diéu
kién 4p sut giam.

Trong ban mb ta ndy, thuat ngit "bdt kho chay tu do" chi bdt chay tu do khd, vi
du, bdt ma c6 thé duoc 1ot tir db chira, thi, binh, v.v., ma khong c6 sy can tré ciia cac

cuc 1on.

Trong ban md ta nay, thudt ngi "nghién" chi viéc 1am giam c& hat bang cach

nén, cit, hodc mai mon.

Trong ban md ta ndy, thudt ngt "miu" duoc sir dung theo nghia rong bao gbm
mAu xét nghiém hodc mdi trudng nudi cay thu duge tir ngudn bét ky, ciing nhu mau
sinh hoc va mAu moéi trudong. Mau sinh hoc ¢6 thé thu duge tir cée dong vét (bao gdm
ngudi) va bao gdm cac chit 1ong, cht rin, md, va chét khi. M3u sinh hoc bao gdm san
phim méu, nhu huyét tuong, huyét thanh va céc dang tuong tu. MAu mdi trudng bao

gdm nguyén liéu mdi trudmg nhu chit bé mat, d4t, nude, tinh thé va mau cong nghiép.

Séng ché & cap dén ché phdm chira tdo c6 ham lugng lipit cao va phuong phéap
san xudt va sir dung ching. Cu thé, sang ché d& cép dén sinh khdi tao c6 ham lugng
lipit cao va nguyén liéu lipit cua tao 6 ngudn gbc tir sinh khéi nay, phuong phap san
xufit sinh khéi tao ndy, cling nhu dén nhién lidu sinh hoc (vi dy, diezel sinh hoc) va ché
phém dinh dudng (vi dy, thic &n cho ddng vat) chira sinh khéi tao nay hoic duge tao
ra tir 6. Ché phdm va phuong phép theo sang ché dugc st dung trong nhiéu tmg dung
bao gdm nhién lidu sinh hoc, ché 49 dinh dudng (v dy, dinh dudng cho ngudi va dong

vat), tri lidu cling nhu céc ing dung dung cho nghién clru.

Do d6, theo mdt khia canh, sang ché d& xuit quy trinh didu ché sinh khdi tao

chira luong cao (vi du tinh theo khéi lugng) ctia tdng lugng chét béo. Vi dy, nhu duge
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m6 ta trong ban mo ta nay, theo mot s6 phuong 4n, sang ché d& xu4t phuwong phap tao
thanh sinh khéi tao chira mic cao, mong mudn ctia ham luong tbng luong chét béo (vi
du, 16n hon 60% téng lugng chét béo, tréi véi cac phuong phép thong thuong ma tgo
ra sinh khéi tio chira mirc thip hon mdt cach dang k& ctia ham lugng tong lugng chat
béo (vi du, 60% hoiic nhd hon tong lugng chét béo)). Thach thitc 16n cia nhién li¢u
sinh hoc trén co s& tao (vi dy, diezel sinh hoc) 1a dam bao rz"mg sinh khéi khong duge
tao ra v6i chi phi niing lugng cao hon so v6i thu dugc trong san phém nhién lidu cubi
cung. Do d06, theo mot sd phuong 4n, sang ché d xuét phuong phap tao thanh sinh
khéi tao chira nhidu hon 65% tong lugng chit béo. Theo mdt sb phuong an, sang ché
dé xuét phuong phap tao thanh sinh khéi téo chira nhidu hon 66% tong lugng chit béo.
Theo mot sb phuong an, sang ché dé xuat phuong phép tao thanh sinh khéi tao chira
nhiéu hon 67% tong lugng chit béo. Theo mdt sb phuong an, sang ché d8 xuét phuong
phap tao thanh sinh khéi tao chira nhiéu hon 68% tong lugng chét béo. Theo mdt sb
phuong an, sang ché d& xuét phuong phap tao thanh sinh khdi tio chira nhiéu hon 69%
tbng lugng chit béo. Theo mdt s6 phuong 4n, sang ché d@ xuit phuong phap tao thanh
sinh khéi tao chira nhiéu hon 70% tdng luong chét béo. Theo mdt sd phuong én, sang
ché d& xuft phuong phép tao thanh sinh khoi tio chira nhidu hon 70% (vi dy, nhidu
hon 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90% hoac
hon) téng lugng chét béo tinh theo khéi lugng.

Theo mdt sb phwong 4n, phuong phép theo sang ché str dung hé thiét bi phan
{ing sinh hoc kin (vi dy, binh bén men), méc du sang ché khéng bi gi6i han & hé thiét
bi nay (vi dy, theo mot sb phuong an, thiét bi phan Ung sinh hoc m& ¢6 thé dugc st
dung). Theo phuong 4n uu tién, su sinh trudng cta sinh khéi tao theo sang ché dugc
tién hanh trong c4c didu kién v6 tring. Theo phuong an dugc wu tién khéc, tao duoc
sinh trudong (vi dy, dé tao ra sinh khéi tao chira ham luong chéit béo cao (vi dy, nhiéu

hon 67% chét béo)) trong quy trinh nudi cdy mé c6 cung cap dinh dudng.

Theo mdt sb phuong 4n, sang ché d& xuét phuong phap nudi chy tao dé tao ra
sinh khdi tao chira ham lugng chét béo tong cao, mong mudn (vi du 67% hodc nhiéu
hon tdng lugng chét béo) nhu dugc mo ta trong cac Vi du 1 va 2. Vi dy, theo mét sb
phuong 4n, sang ché d& xuét phuong phap nudi cly tao bao gdm budc nubi cly tao
theo timg budc d8 san xuét sinh khéi tao chira ham luong chét béo tdng cao, mong

mudn (vi du 67% hozc nhiéu hon tong lugng chét béo). Theo mot s6 phuong é4n, quy
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trinh theo timg budc dé nudi cdy tao bao gdm budc lam tan déng chung tao da dugc
ct gift va bd sung (vi dy, theo cach vo triing) tio da dugc lam tan déng vao binh cau
lic dung tich 1L chira moi trudng chita ngudn cacbon (vi dy, dudng (vi dy, glucoza)),
chiét xuét nAm men va mudi bidn. Theo mot s§ phuong 4n, ngudn cacbon cé mit &
ndng dd bang 50 g/L, chiét xuét ndm men c6 mit & ndng d6 bang 10 g/L vi/hosic mudi
bin c6 mit & ndng dd bing 4 g/L. Theo mdt s& phuong &n, binh cdu lac dung tich 1L
chira tdo va mdi trudong dugc duy tri & nhiét 4§ 30°C va l4c (vi dy, & khoang 100-400
vong/phiit) cho dén thoi diém sao cho tio di vao pha sinh trudng theo ham mii nhung
khong ti€éu thu hoan toan ngudn cacbon (vi du, dudng (vi dy, glucoza)). Cac thir
nghiém dugc tién hanh trong qué trinh phét trién cac phuong 4n cua sang ché di xac
dinh ring tao di vao pha sinh trudng theo ham mil nhung khéng ti€u thy hoan toan
ngudn cacbon (vi dy, dudng (vi du, glucoza)) & khoang thoi gian nim trong khoang
72-144 gio. Do vay, theo mot s6 phuong 4n, tdo dugc nudi cly trong binh cAu nudi cdy
dung tich 1L & nhiét d§ 30°C trong 72-144 gio & khodng 100-400 vong/phut (vi duy,
250 vong/phit) trong mdi trudng chira ngudn cacbon (vi dy, duong (vi dy, glucoza)),
chiét xuit nAm men va mubi bién dugc st dung d8 thyuc hién viéc nudi cz?'ty giai doan
nhan gidng thir nhét (vi dy, trong binh 16n hon (vi dy, binh dung tich 40, 27 hogc 18
L)). Theo mét s6 phuong 4n, mdi trudng nudi cdy duoc st dung trong giai doan nhén
gibng thir nhit chira ngudn cacbon (vi dy, dudng (vi dy, glucoza)), chiét xuit nim
men, magie sulfat, canxi clorua va/hogc magie clorua. Theo phuong 4n wu tién, moi
trudng nudi cdy duoc st dung trong giai doan nhan gibng thir nhét chira khoang 50 g/L
ngudn cacbon (vi dy, dudng (vi dy, glucoza)), khoang 7,5 g/L chiét xuit ndm men,
khoang 0,15 g/L magie sulfat, khoang 0,15 g/L canxi clorua va/hodc 0,15 g/L magie
clorua. Theo mdt s§ phuong 4n, qué trinh nudi cdy giai doan nhin gibng thir nhat dugc
thue hién & nhiét d§ 30°C trong dong khi va cac didu kién khudy ¢ duy tri mirc oxy
hoa tan & khoang 7-15% (vi dy, 8, 9, 10, 11, 12, 13, 14%), m3c du cac didu kién mirc
oxy hoa tan thdp hon va cao hon ¢6 thé dugc stt dung. Theo phuong 4n uu tién, qua
trinh nuoi céy giai doan nhan giéng thir nhit dugce thuc hién & nhiét d6 30°C trong
dong khi va céc didu kién khudy dé duy tri mtc oxy hoa tan & khoang 10%. Theo mot
s6 phuong 4n, qui trinh nuéi cdy giai doan nhan gibng thir nhat chira tdo va moéi
truong dugc duy tri & nhiét ¢ 30°C va duge nudi céy cho dén thoi dim sao cho tao di

vao pha sinh trudng theo ham mi va it nhét 20 g/L ngudn cacbon (vi dy, dudng (vi dy,
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glucoza)) da duoc tiéu thy nhung ngudn cacbon khong bi tiéu thy hoan toan. Cac thir
nghiém dugc tién hanh trong qua trinh phat trién cac phuong 4n cua sang ché a3 xéac
dinh dugc ring tio di vao pha sinh trudng theo ham mi, tidu thy it nhét 20 g/L ngudn
cacbon (vi du, dudng (vi dy, glucoza)) nhung khong tiéu thu hoan toan ngudn cacbon
(vi dy, duong (vi dy, glucoza)) & khoang thoi gian ndm trong khoéng 24-48 gio sau
qua trinh nuoi cdy giai doan nhin gibng thir nhit. Theo mdt sd phuong é4n, tao duge
nudi ciy trong qué trinh nubi cdy giai doan nhén giéng thir nhét & nhiét @ 30°C trong
24-48 gid trong moi trudng chira ngudn cacbon (vi dy, duong (vi dy, glucoza)), chiét
xult nAm men, magie sulfat, canxi clorua va magie clorua dugc st dung dé ciy qua
trinh nuoi ciy giai doan nhin giéng thit hai trong binh 16n hon nfra (vi dy, binh dung
tich 2000 L). Theo mot s6 phuong 4n, mdi trudong nudi ciy dugc st dung trong qué
trinh nudi cdy giai doan nhin gidng tht hai chira ngudn cacbon (vi du, dudng (vi dy,
glucoza)), chiét xudt nAm men, magie sulfat, canxi clorua va/hodc magie clorua. Theo
phuong 4n vu tién, méi truong nudi cdy dugc st dung trong qua trinh nubi cly giai
doan nhan giéng thi hai chira khoing 50 g/L ngudn cacbon (vi dy, dudng (vi du,
glucoza)), khoang 7,5 g/L chiét xuit ndm men, khoang 0,15 g/L magie sulfat, khoang
0,15 g/L canxi clorua va/hodc 0,15 g/L magie clorua. Theo mdt s phuong an, qua
trinh nu6i Céy giai doan nhin giéng thit hai dugc thuc hién & nhiét 4o 30°C trong dong
khi va céc didu kién khudy dé duy tri mc oxy hoa tan & khoang 7-15% (vi dy, 8, 9,
10, 11, 12, 13, 14%), méc du céc diéu kién mirc oxy hoa tan thép hon va cao hon c6
thé duoc st dung. Theo phuong 4n uu tién, qua trinh nudi ciy giai doan nhan gibng
thtt hai duoc thuc hién & nhiét do 30°C trong dong khi va cac didu kién khudy dé duy
tri mic oxy hoa tan & khoang 10%. Theo mét sb phuong 4n, qué trinh nudi cly giai
doan nhan giéng thit hai chira tdo va mdi trudong duge duy tri ¢ nhigt d6 30°C va dugc
nudi cdy cho dén thoi diém sao cho tao di vao pha sinh trudng theo ham mi, va it nhét
20 g/L ngudn cacbon (vi du, dudng (vi du, glucoza)) da dugc tiéu thu, nhung ngudn
cacbon khong bi tiéu thy hoan toan. Céc thir nghiém dugc tién hanh trong qua trinh
phét trién cac phuong 4n cla sang ché da xac dinh duoc rang tao di vao pha sinh
truong theo ham mii, tiéu thy it nhit 20 g/L ngudn cacbon (vi dy, duong (vi du,
glucoza)) nhung khong ti€u thu hoan toan ngudn cacbon (vi du, dudng (vi du,
glucoza)) & khoang thdi gian nim trong khoang 24-48 gid sau qua trinh nubi cly giai

doan nhan gidng tht hai. Theo mdt s6 phuong é4n, tao dugc nudi cdy trong qua trinh
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nudi cdy giai doan nhén gidng tht hai & nhiét 6 30°C trong 24-48 git trong mbi
truong chura ngudn cacbon (vi dy, dudng (vi dy, glucoza)), chiét xuit nAm men, magie
sulfat, canxi clorua va magie clorua duoc st dung d& cAy binh quy mé 16n (vi du, binh
dung tich 70.000 L, 120.000 L, 220.000 L hozc binh 16n hon (vi du, binh 1én men
chinh)) chira méi trudng duoc st dung dé nudi cAy/lén men tiép tio. Theo mdt sb
phuong an, trong qua trinh chuyén méi trudng nudi cly giai doan nhan gibng thit hai
dén binh quy mé 16n (vi dy, binh 1én men chinh), moi truong nudi céy (vi dy, moi
truomg theo mé) c6 mit trong binh quy mé 16n (vi dy, binh 1én men chinh) chtra nguén
cacbon (vi du, duong (vi du, glucoza)), chiét xuAt ndm men, magie sulfat, ure, canxi
clorua, magie clorua va/hoic monokali phosphat. Theo phwong 4n uu tién, moi truong
nudi cdy dugc sir dung trong binh quy mé 16n (vi dy, binh dung tich 70.000 L, 120.000
L, 220.000 L ho#c binh 16n hon (vi dy, binh 1én men chinh)) 12 mdi truong nudi chy
bao gdm khoang 50 g/L ngudn cacbon (vi dy, dudng (vi dy, glucoza)), khoang 7,5 g/L
chiét xu4t ndm men,r khoang 4,0 g/L. magie sulfat, khoang 1 g/L ure, khoang 2 g/L
canxi clorua, khoang 2 g/L magie clorua va/hodc khoang 0,25 g/L monokali phosphat.
Theo mot sb phuong an, qua trinh nubi céy quy md 16n duge thuc higén & nhiét d6 30°C
trong dong khi va cac didu kién khudy dé duy tri mitc oxy hoa tan & khoang 7-15% (vi
du, 8,9, 10, 11, 12, 13, 14%), mic du céc didu kién mirc oxy hoa tan thip hon va cao
hon ¢6 thé duogc st dung. Theo phuong 4n uu tién, qué trinh nudi cay quy mo 16n duge
thyc hién & nhiét d§ 30°C trong dong khi va cac didu kién khudy dé duy tri muc oxy
hoa tan & khoang 10%. Theo phuong 4n uu tién, ngudn cacbon (vi du, dudng (vi dy,
glucoza)) dugc duy tri & 10 g/L trong khoang thoi gian (vi dy, 1 ngdy hodc 1au hon (vi
du, 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14 ngay hodc 14u hon (vi dy, bz‘”mg cach str dung
quy trinh nudi cy mé c6 cung cép dinh dudng)). Vi du, theo mot s6 phuong &n, sau
khi lugng mong mudn cua glucoza duge tiéu thu boi tho trong binh quy mé 16n (vi du,
sau khi khoang 20-30 g/L glucoza dugc tiéu thy boi tao trong binh quy md 16n (vi dy,
sau khi 30 g/L glucoza da dugc tiéu thy)), glucoza va thirc in d& nudi ciy mé c6 cung
cdp dinh dudng dugc bat ddu. Cac thir nghiém duoc tién hanh trong qua trinh phét
trién cac phuong an cla sang ché di xac dinh dwoc ring thic an d& nubdi cy mé c6
cung cp dinh dudng duoc bd sung trong khodng 34 gio, mic du cac khoang thoi gian
ngén hon (vi dy, khoang 32, 28, 24, 20 gi® hodc nho6 hon) va lau hon (vi dy, 36, 38, 42,
46, 60, 72, 84, 96, 108, 120, 132, 144, 156, 168 gi& hodc 1au hon) c6 thé dugc sir dung.
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Theo cac phuong 4n wu tién khéc, khi hoan thanh quy trinh nudi ciy mé cé cung cép
dinh dudng, viéc nudi cdy tao dugc thyc hién lién tuc trong binh quy md 16n cho dén
khi tit ca cac dudng chat ddu duoc loai bo/dugce tiéu thu tir mdi truong. Cac thu
nghiém dugc tién hanh trong qua trinh phat trién céc phuong an cla sang ché da xé4c
dinh dugc ring dudng chit duge tiéu thu tir mdi trudng trong khoang 12 dén 24 gio
sau khi ngirng quy trinh nudi cy mé c6 cung c4p dinh dudng. Theo mét s6 phuong é4n,
sinh khéi tao dugc thu hoach tir méi truong nudi chy/nude xuyt quy mo 16n va duge su
dung nhu dugc md ta trong bin mo ta nay. Theo mdt s& phuong 4n, nudc xuyt nudi
cy quy md 16n dugc ly tim d8 thu duge sinh khdi tao. Theo mot sd phuong &n, nudc
xuyt nudi cdy quy mé 16n duge 1am ngudi trude khi ly tim. Mic di vice hiéu co ché
khong cin thiét @é thuc hién séng ché, va sang ché khong bi gidi han & co ché tac dung
cu thé bét ky, theo mot s6 phuong 4n, viéc 1am lanh nudc xuyt nudi cdy lam ting mét
d6 sinh khéi tio chira mirc cao clia tdng lugng chét béo (vi dy, lipit/dau) va cho phép
thu hdi sinh khdi 16n hon so véi dat duge khi khong 1am lanh nuéce xuyt nubi chy
(Xem, ching han, Vi du 3). Sang ché khong bi gi6i han béi nhiét do ma mdi trudng
nudi cdy quy md 16n duoc lam lanh trude khi ly tim. Theo mdt sd phuong 4n, moi
truong nudi cdy quy md 16n dugc lam lanh xubng nhiét do nam trong khoang 0-50°C,

ndm trong khoang 5-40°C, 5-25°C, 5-15°C hoic 5-10°C.

Do vay, sang ché str dung ca céch thirc theo mé va mé c6 cung cép dinh duc”mg
dé nudi cly tao (vi dy, mdt cich riéng 18 va/hogc tiép theo giai doan nhan gibng thtt
nhét va/hodc thir hai) dé tao ra sinh khi tao chira ham luong chét béo mong mudn (vi
dy, him luong chit béo nhidu hon 67%). Séng ché khong bi gi6i han boi céc thanh
phin riéng 1& c6 mat trong mdi truong duoc st dung trong cach thic theo mé hodc meé
¢6 cung cAp dinh dudng. Theo mdt s6 phuong 4n, moi truong nubi chy c6 mit tai thoi
diém nudi cdy cta binh 1én men chinh (vi du, binh dung tich 70.000 L, 120.000 L,
220.000 L) chira mdi trudng voi ty 1€ ban dau cta nito (N):phospho (P):kali (K) béng
46:13:8,5. Theo phuong an wu tién, ty 1§ N:P:K 1a gibng nhau trong céc cach thirc nudi
cly mé va nudi cdy mé c6 cung cip dinh dudng. Theo mét sb phuong én, ty 1€ cua
magie (Mg):canxi (Ca) la 3:1 trong mdi truong nudi cdy duoc st dung theo ca cach
thirc theo mé va mé c6 cung cip dinh dudng. Theo phuong an khac, ty 1& cua clorua
(Clp):sulfat (SO4)) 13 1:1 trong m6i truong nudi cdy dugc st dung theo ca céach thic

theo mé va mé c6 cung cdp dinh dudng. Theo mét s6 phuong 4n, ty 1¢ cla sulfat
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(SO4):phosphat (PO4) trong méi trrdng tai thdi diém nudi cdy cia binh 1én men chinh
(vi dy, binh dung tich 70.000 L, 120.000 L, 220.000 L) 14 16:1. Theo mét s& phwong
&n, tbng ty 16 cta sulfat (SO4):phosphat (POs) ma c6 thé duge st dung theo mé va
dugc sir dung vao cubi qua trinh nudi ciy hoan toan (vi dy, bao gdm nguyén liéu nudi
cdy, giai doan nhén gidng thir nhét, giai doan nhan giéng thir hai va qué trinh nuéi ciy
ctia binh 1én men chinh) ma tao ra sinh khéi tdo chira ham luong chit béo mong mubn
(vi du, nhiéu hon 67% chit béo) 14 5,3:1. Theo mot sb phuong an, ty 1€ cua clorua
(Cly):phosphat (PO4) trong méi truong tai thoi diém nubi cdy clia binh 1én men chinh
(vi dy, binh dung tich 70.000 L, 120.000 L, 220.000 L) 1a 16:1. Theo mét sb phuong
an, tdng ty 18 ctia clorua (Clo):phosphat (POs) ma c6 thé dugc sir dung theo mé va
duoc sir dung vao cudi qua trinh nudi cdy hoan toan (vi du, bao gdm nguyén liéu nudi
cdy, giai doan nhéan giéng thir nhét, giai doan nhén giéng thi hai va qué trinh nubi ciy
ctia binh 16n men chinh) ma tao ra sinh khéi tao chira ham lugng chét béo mong mubn
(vi dy, nhiéu hon 67% chét béo) 13 5,3: 1.

Nhu dugc mé ta trong Vi du 2 dudi ddy, sang ché con dé xult ché phdm chira
sinh khéi tao (vi dy, sinh khéi tdo duge 1am khé (vi du, duoc tao thanh theo phuong
phép dugc m6 ta trong ban mo ta nay)) chira lugng mong muén cua téng hwgng chat
béo va/hoidc céc thanh phin khéc. Vi dy, theo mét s6 phuong 4n, sang ché dé xuét sjnh
khdi tao (vi du, sinh khdi duoc 1am kho) chira nhiéu hon 67% tdng luong chit béo (vi
dy, nhiéu hon khoang 68% téng luong chit béo, nhidu hon khoang 69% tbng luong
chit béo, nhidu hon khoang 70% tdng luong chét béo, nhiéu hon khoang 71% téng
lugng chét béo, nhidu hon khoang 72% tdng lugng chét béo, nhiéu hon khoang 73%
tdng luong chét béo, nhidu hon khoang 74% tdng lugng chét béo, nhiéu hon khoang
75% tbng lugng chit béo, nhiéu hon khoang 76% téng lugng chit béo, nhiéu hon
khoang 77% tdng lugng chit béo, nhidu hon khoang 78% téng lugng chit béo hodc
~ cao hon luong cia téng luong chét béo). Theo mot sb phuong an, sinh khéi tao (vi du,
chira nhiéu hon 67% téng luong chét béo) duogc 1am kho sao cho sinh khéi chira d6 4m
nho hon 5% (vi dy, @ 4m nhé hon 4,5%, d6 4m nho hon 4%, d6 4m nhé hon 3,5%, d6
4m nho hon 3%, 6 4m nho hon 2,5%, d6 4m nho hon 2%, hodc d6 4m nhé hon 1,5%).
Theo mét sb phwong an, sinh khi tao theo sang ché (vi dy, sinh khdi duge lam kho
chira 0 4m nho hon 5%) chita khoang 170-250 mg/g axit docosahexaenoic (DHA)
hodc 16n hon (vi dy, khoang 170-180 mg/g DHA, khoang 180-190 mg/g DHA, khoang
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190-200 mg/g DHA, khoang 200-210 mg/g DHA, khoang 210-220 mg/g DHA,
khoang 220-230 mg/g DHA, khoang 230-240 mg/g DHA, khoang 240-250 mg/g
DHA, hodc 16n hon 250 mg/g DHA). Theo mét s6 phuong én, sinh khdi tao theo sang
ché (vi du, sinh khéi dugc 1am khé chira ¢ 4m nhé hon 5%) chita khoang 150-400
mg/g axit palmitic hodic 16n hon (t€n IUPAC: axit hexadecanoic (vi dy, khoang 150-
200 mg/g, khoang 200-225 mg/g, khoang 225-250 mg/g, khoang 250-275 mg/g,
khoang 275-300 mg/g, khoang 300-325 mg/g, khoang 325-350 mg/g, khoang 350-375
mg/g, khoang 375-400 mg/g, hodc 16n hon 400 mg/g)). Theo mot s6 phuong 4n, sinh
khéi tao theo sang ché (vi du, sinh khéi dwoc 1am kho chira dd 4m nhé hon 5%) chua
khoang 300-600 mg/g axit béo tdng cong hodc 16n hon (vi dy, khoang 300-350 mg/g,
khoang 350-400 mg/g, khoang 400-450 mg/g, khoang 450-500 mg/g, khoidng 500-550
mg/g, khoang 550-600 mg/g, hodc 16n hon 600 mg/g axit béo)). Theo mot s6 phuong
4n, sinh khéi tao theo sang ché (vi dy, sinh khéi dugc 1am kho chira d6 4m nhé hon
5%) chita nho hon khoang 15% protein (vi dy, nhé hon khoang 14% protein, nho hon
khoang 13% protein, nhd hon khoang 12% protein, nhé hon khoang 11% protein, nho
hon khoang 10% protein, nhd hon khoang 9% protein, hodc nhé hon khoang 8%

protein).

Séang ché khong bi gii han béi chiing hodc loai tdo dugc sir dung trong phurong
phéap va ché phém duoc mo ta trong ban md ta nay. Thuc vay, nhidu tao duoc st dung
theo sang ché bao gdm, nhung khong giéi han &, mdt hogc nhidu loai thudc gidng
Thraustochytrium. Theo mdt s§ phuong 4n, tio 1a loai thudc gibng Chlorella. Theo
mdt s& phuong én, tao 13 loai thude gidng Schizochytrium. Theo mét s6 phuong 4n, tao
13 loai thudc gibng Crypthecodinium. Theo mot s6 phuong an, tao 1a Thraustochytrium
striatum, Thraustochytrium roseum, Thraustochytrium aureum, Crypthecodinium
cohnii, va/hoic ‘Aurantiochytrium sp. Theo phuong 4n wu tién, Schizochytrium
limacinum dugc st dung trong phuong phap va ché phim dugc mo ta trong ban mo ta
nay. Sang ché khong bi gidi han bdi loai cta lipit dugc san xuét boi quy trinh dé tao ra
sinh khéi tdo v&i mirc cao cua lipit dugc boc 16 trong ban md ta nay. Theo mdt sd
phuong 4n, lipit dugc tao thanh boi quy trinh theo sing ché bao gdm, nhung khong
giéi han &, axit myristic, axit palmitic, axit oleic, axit linoleic, axit docosapentaenoic
(DPA), axit docosahexaenoic (DHA), va axit stearic. Céc lipit nay la hitu ich cho ca

, 5 5 A A N e A - ~ , A , A .
strc khoe ciia dong vat va ngudi, dé ngan nglra cac bénh khéc nhau nhu bénh tim mach
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va cac bénh viém va trong dinh dudng cua tré so sinh dbi v6i sy phat trién thich hop
cua ndo va thi gidc vong mac & tré.

Theo phuong an khéc, sang ché @& xuét quy trinh san xuét sinh khéi tao chira
mirc cao (vi du, nhidu hon 67%) cua téng luong chat béo tir loai tio (Vi du,
Schizochytrium limacinum), trong d6 quy trinh nay bao gdm budc nudi cly tao trong
binh nudi cdy theo mé c6 cung clp dinh dudng thir nhét chira mdi trudng (vi dy, chira
khoang 50 g/L ngudn cacbon (vi dy, dudng (vi du, glucoza)), khoang 7,5 g/L chiét
xuAt ndm men, khoang 0,15 g/L magie sulfat, khoang 0,15 g/L canxi clorua va/hodc
0,15 g/L magie clorua), chuyén (vi dy, theo cach vd tring) mdi trudng nubi cy mé c6
cung cAp dinh dudng thit nhét dén moi trudng nudi cdy mé nhan gibng thir hai (vi dy,
chira khoang 50 g/L ngudn cacbon (vi du, duong (vi dy, glucoza)), khoang 7,5 g/L
chiét xuét nim men, khoang 0,15 g/L magie sulfat, khoang 0,15 g/L canxi clorua
va/hoic 0,15 g/L magie clorua), chuyén (vi dy, theo c4ch vo tring) mdi trudng nudi
cAy mé nhan giéng thi hai dén binh nudi cdy quy md 16n chira méi trudng (vi dy, binh
16n men chinh (vi dy, binh dung tich 70.000 L, 120.000 L, 220.000 L, chtra, vi du, mdi
trudng chira khoang 50 g/L ngudn cacbon (vi dy, dudng (vi dy, glucoza)), khoang 7,5
g/L chiét xuét nAm men, khoang 4,0 g/L magie sulfat, khoang 1 g/L ure, khoang 2 g/L
canxi clorua, khoang 2 g/L magie clorua va/hodc khoang 0,25 g/L monokali phosphat),
trong d6 mirc glucoza cla binh nudi cdy quy mo 16n duge duy tri & 10 g/L sir dung
quy trinh nudi cdy mé c6 cung cép dinh dudng, trong do6 cac t& bao tao dugc thu hoach
tr quy md 16n mdi truong nudi cdy trong 12-24 gid sau khi ngimg quy trinh nudi chy
mé ¢6 cung cip dinh dudng sau khi tAt ca cac dudng chit da dugc loai bo/tiéu thy tir
mdi truong.

Phuong an khéac cta sang ché d& xut quy trinh san xuét sinh khéi tao chira mirc
cao (vi du, nhiéu hon 67%) cla tbng luong chit béo tir loai tao (vi du, Schizochytrium
limacinum), trong d6 méi truong nudi cdy (vi dy, trong mbi giai doan 1én men (vi dy,
giai doan nhan gibng thir nhét, giai doan nhan giéng thit hai va/hodc giai doan nudi chy
(mé ¢6 cung cép dinh dudng) theo mé)) chira ngudn cacbon (vi dy, dudng), chiét xuét
ndm men, ngudn phosphat (vi dy, monokali phosphat, magie sulfat va/hodc kém
sulfat), ngudn nito (vi dy, ure), magie clorua, va/hodc canxi clorua. Theo phuong 4an
wu tién, séng ché dé xuit quy trinh san xuét sinh khdi tao chira mirc cao (vi dy, nhiéu

hon 67%) cia tong luong chét béo tir chiing tao, trong d6 mdi trudng nubdi chy (vi dy,
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trong mdi giai doan 1én men (vi du, giai doan nu6i céy (vi du, giai doan nhan giéng thi
nhét, giai doan nhén gidng thir hai va/hodc giai doan nudi cdy (mé c6 cung cip dinh
dudng) theo mé)) chira dwong, chiét xut nAm men, monokali phosphat, magie sulfat,
kém sulfat), ure, magie clorua, va/hoéc canxi clorua. Tuy nhién, sing ché khong bi
gidi han boi loai dudng chét duge st dung trong mdi trudong nudi ciy trong d6 tao
duoc sinh trudng. Theo mot sb phuong an, mot hodc nhiu nguén cacbon dugc bd
sung vao mdi trudng. Vi du vé ngudn cacbon bao gdm, nhung khéng giéi han &, cac
hydrat cacbon nhu glucoza, fructoza, xyloza, sacaroza, maltoza hodc tinh bot hoa tan
cling nhu axit oleic, cac chit béo nhu dau dau tuong, ri duong, glyxerol, manitol, va
natri axetat, bot hat bong, glyxerol, ri dudng va dich ngdm ngd. Theo mét sé phuong
4n, mot hodc nhiéu nguén nito duge bd sung vao moi trudong. Vi du vé nguén nito bao
gém, nhung khong gidi han 6, nguén nito ty nhién nhu pepton, chiét xudt nAm men,
chiét xudt mach nha, chiét xut thit, axit casamino va dich ngam ngo, nguén nito hitu
co nhu natri glutamat va ure, hodc ngudn nito v6 co nhu amoni axetat, amoni sulfat,
amoni clorua, amoni nitrat va natri sulfat. Theo mdt sb phuong an, mdt hodc nhidu
ngudn phosphat dugc bd sung vao mdi truong. Vi du vé ngudn phosphat bao gbm,
nhung khong gidi han &, kali phosphat va kali dihydro phosphat, mudi vé co, nhu
amoni sulfat, natri sulfat, magie sulfat, st sulfat, kém sulfat, va df“mg sulfat. Theo mot
s6 phuong 4n, magie clorua, canxi clorua, va/hodc vitamin dugc bd sung vao trong
moi trudng nudi cdy.

Séng ché khéng bi giéi han bdi lugng (vi du, néng dd) ctia mdi trong sb cac
thanh phin trong méi trudng nudi cdy. Theo mdt s phuong 4n, lugng duge sit dung
khong c¢6 hai cho sy sinh trudng cua tao. Theo phuong én wu tién, luong (vi dy, nong
d6 va/hodic ty 18) cia mdi thanh phin méi trudng dugce diéu chinh & mirc (vi dy, trong
mdi giai doan 1én men (vi duy, giai doan nhan gidng thir nhit, giai doan nhan gidng thi
hai va/hodc giai doan nudi cdy (mé cé cung cdp dinh dudng) theo mé) ma thic day su
tao thanh tao ¢6 ham lugng chét béo cao (vi dy, sinh khéi tao chira 67% hoic 16n hon
ham lugng chét béo). Theo mdt sb phuong én, ngu@)n cacbon (vi dy, dudng) c6 mit
trong moi trudng nudi cdy & khoang 20 dn 120 gam cho mdi lit moi trudng. Theo céac
phuong 4n khéc, ngudn cacbon (vi du, dwong) c6 mit trong mdi trudng nudi chy &
khoang 30-70 gam cho mdi lit moi trudng. Theo cac phuong an khic, ngudn cacbon

(vi dy, dudng) cé mit trong moi truong nudi cly & khoang 40 dén 60 gam cho mdi lit

-27-



25171

mdi trudng. Theo phuong 4n wu tién, ngudn cacbon (vi dy, dudng) cé mit trong moi
truong nudi cdy & khoang 50 gam cho mdi lit mdi trudng. Theo mdt sb phuong an, ty
1& ctia ure so v&i monokali phosphat (ure:KH,POs) ndm trong khoang 5:0,1 (vi du,
l;hoéng 4,5:0,1; 4:0,25; 3:0,25; 4:0,3; 5:0,3; 5:0,5; 4:0,5; 3:0,5; 2:0,5; ho#c 1:0,5); méc
du céc ty 1€ cao hon va thép hon ¢6 thé dugc sir dung (vi du 1:1, 1:2, 1:3 v.v.). Theo
phuong 4n wu tién, ty 18 ctia ure so véi monokali phosphat trong mdi trudng nudi ciy
13 4:1. Theo médt s& phuong 4n, mdi trudng nudi cdy khéng chira natri clorua. Theo céc
phuong 4n khac, mdi trudng nudi ciy chira natri clorua. Theo mdt s6 phuong an, ty 16
ctia magie sulfat (MgSOs):canxi clorua (CaCly) 1a 1:1. Theo mét s§ phuong an, ty 18
clia magie sulfat (MgSOs):canxi clorua (CaCly) 1a 1:2. Thyc vdy, nhiéu ty 1€ clia magie
sulfat (MgSOs):canxi clorua (CaCl) c6 thé dugc sir dung bao gbm, nhung khéng gidi
han ¢, 1:1; 1:1,125; 1:1,5; 1:1,75; 1:2; 1:2,125; 1:2,25; 1:2,5; 2,5:1; 2,25: 1; 2,125:1;
2:1; 1,75:1; 1,5:1; 1,25:1 hodc 1,125:1. Theo phuong an wu tién, ty 1§ cua magie sulfat
(MgSO4):canxi clorua (CaCly) mdi trudong nudi ciy nhan gidng thir nhét 13 1:1. Theo
phuong an dugce wu tién khdc, ty 1& cia magie sulfat (MgSO4):canxi clorua (CaClz)
trong mdi trudng nudi ciy nhan giéng thir hai 14 1:1. Theo phuong 4n wu tién khéc, ty
1€ ctia magie sulfat (MgSQs):canxi clorua (CaClz) trong mdi trudng nudi ciy quy mé
16m (vi dy, binh 1én men chinh (vi dy, binh dung tich 70.000 L, 120.000 L, 220.000 L)

con duge goi 13 méi trudng nudi cdy thir ba & day) 1a 1:2.

Theo phuong 4n uu tién khac, sau khi didu ché méi trudng, 6 pH coa moéi
&ubng khong cén duoc diéu chinh. Vi dy, trong quy trinh 1én men theo timg budc theo
sang ché, d6 pH clia moi trudong nudi cdy trong d6 tao dugc sinh truéng khong can
dugc didu chinh. Mic du viée hiéu co ché khong cin thiét d8 thyuc hién sang ché v
sang ché khong bi gidi han & co ché tac dung cu thé bat ky, theo mot sb phuong an,
cac didu kién v6 trang va/hoic vo khudn cla quy trinh 1én men theo timng budc theo
sang ché gitp loai bd nhu cdu didu chinh d6 pH cta méi trudng nudi cly trong quéa
trinh 1én men. Theo mét sb phuong 4n, d6 pH ctia méi trudng nudi cdy nam trong
khoang tir 4,0 dn 6,5. Viéc nudi cdy tao trong quy trinh 1én men theo timg budc theo
sang ché 6 thé duge tién hanh & nhiét d6 ndm trong khoang tir 10 dén 40°C, tbt hon
néu ndm trong khoang tir 17 dén 35°C, va t6t nhit néu xung quanh 30°C. Viéc nuéi cdy

c6 thé dugce tién hanh bang cach nudi cay théng khi-khuay, lic moi trudng nudi cay,
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nudi cdy tinh hoic cic dang tuwong tw. Theo phuong 4n wu tién, tio dugc nudi ciy

trong céc diéu kién sao cho mirc oxy hoa tan dugc duy tri & hogic trén 10% mdt chut.

Theo mdt sb phuong an, sang ché d& xuit thuc phém, thirc 3n cho stc vat, chét
bd sung dinh dudng hodc chét bd sung cho tri li€u chira tAt ca hodc mot phén cua sinh
khéi tao (vi dy, sinh khéi tao dugc lam kho dugc mo ta trong ban mo ta nay va/hodc
dugc tao thanh theo phuong phap va ché phim duge mé ta trong ban md ta ndy) chira
mirc cao (vi dy, nhidu hon 67%) cua téng luong chét béo. Vi dy, theo mot s6 phuong
an, sang ché dé xuit thyc phém, thire 3n cho stc vat, chat bd sung dinh dudng hodc
chét bd sung cho trj li€u chira sinh khéi tao duge séy phun chra mirc cao (vi duy, nhiéu
hon 67%) ciia tdng lugng chét béo. Theo cic phuong an khéc, sang ché d& xuét thuc
phém, thitc an cho stc vat, chét bd sung dinh dudng hodc chét bd sung cho tri li€u
chua lipit dugce chiét va/hodic duoc tach ra tir sinh khéi tio chira mirc cao (vi du 16n
hon 67%) cua tdng luong chét béo. Sang ché khong bi gidi han boi loai ciia lipit duoc
chiét va/hodc duoc tach ra tir sinh khéi tao chira mirc cao (vi du 16n hon 67%) cia tng
lwong chét béo. Theo mot s§ phurong an, lipit bao gém axit myristic, axit palmitic, axit
oleic, axit linoleic, axit alpha-linolenic (ALA), axit stearidonic (SDA), axit
eicosatrienoic, axit eicosatetraenoic, axit eicosapentaenoic (EPA), axit
docosapenfaenoic (DPA), axit clupanodonic, axit docosahexaenoic (DHA), axit
tetracosapentaenoic, va’/hodc axit tetracosahexaenoic. Theo phuong an wu tién, lipit

chirta DHA va/hodc axit palmitic.

Theo mét sé phuong 4n, sang ché d& xudt quy trinh didu ché lipit (vi dy, cac
lipit duge bdc 16 trong ban md ta nay (vi du, axit docosahexaenoic)) bao gdm céc
bude: nudi cdy ching tao (vi du, Schizochytrium limacinum) trong méi trudng nudi
cdy thi nhit (vi du, chira 50 g/L ngudn cacbon (vi dy, duong (vi dy, glucoza)), 10 g/L
chiét xuit ndm men va 4 g/L mudi bién) va & méi trudng nuédi cdy & nhiét do nam
trong khoang tir 25-35°C trong khoang thoi gian khoang 72-144 gid; chuyén mdi
truomg nudi cdy nay sang mdi trudong nudi ciy thi hai (vi du, chita 50 g/L ngudn
cacbon (vi dy, dudng (vi dy, glucoza)), khoang 7,5 g/L chiét xuét nAm men, khoang
0,15 g/L magie sulfat, khoang 0,15 g/L canxi clorua va/hodc 0,15 g/L magie clorua) va
U moi trudng nudi cdy & nhiét d6 nim trong khoang tir 25-35°C trong khoang thoi gian
khoang 24-48 gid; chuyén méi trudng nudi cdy ndy sang moi trudng nudi cly tht ba

(vi dy, chira 50 g/L ngudn cacbon (vi du, dudng (vi du, glucoza)), khoang 7,5 g/L chiét
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xuét nAm men, khoang 0,15 g/L magie sulfat, khoang 0,15 g/L canxi clorua va/hodc
0,15 g/L. magie clorua) va & méi trudng nudi cdy & nhiét d6 nim trong khoang tir 25-
35°C trong khoéang thoi gian khoang 24-48 gio; chuyén méi truong nudi ciy ndy sang
mdi trudng nudi cdy thﬁ tu (vi dy, chtra 50 g/L ngu(%n cacbon (vi dy, duong (vi du,
glucoza)), khoang 7,5 g/L chiét xuét ndm men, khoang 4,0 g/L magie sulfat, khoang 1
g/L ure, khoang 2 g/L canxi clorua, khoang 2 g/I. magie clorua va/hodc khoang 0,25
g/L monokali phosphat) va & mdi trudng nudi ciy & nhiét d6 nim trong khoang tir 25-
35°C (vi du 30°C) trong khoang thoi gian khoang 24-192 gi¢ (vi du, khoang 36,
khoang 38, khoang 42, khodng 46, khoang 60, khodng 72, khoang 84, khoang 96,
khoang 108, khoang 120, khoang 132, khoang 144, khoang 156, khoang 168, khoang
180 hoic khoang 192 gid); tach sinh khdi t& bao ra khoi méi trudng nudi cly; va chiét
lipit tir sinh khéi nay.

Theo mdt s& phwong 4n, mdi trudng nudi cy tio (vi du, dugc sinh trudng dé
tao ra sinh khdi tao) dugc phat trién trong cac thé tich va binh thich hop, nim trong
khoang tir 100 ml dén hang trdm hozc hang nghin lit, trong binh cAu hodc binh 1én men
16n, st dung cac mdi truong dinh dudng khac nhau nhu dugc mé ta trong ban mo ta
nay.

Theo khia canh khéc, viéc phan tach sinh khbi t& bao chira lipit thu dugc bang
cach st dung k¥ thuét ly tdm, loc va/hodc keo tu hodc cac k¥ thudt tuong ty. Theo
phuong 4n wu tién, sinh khéi tio thu dwoc tir méi trudng nubi cdy bang cach ly tim.
Theo phuong an uu tién khac, viéc ly tdim dugc thyuc hién sau khi mdi truong nudbi céy
té bao duge 1am ngudi (vi dy, d cho phép thu hdi cac té bao chira mirc cao ciia lipit).
Theo mot sb phuong an, sinh khéi tao thu duge duge séy phun va dugc stt dung (vi du,
duoc st dung truc tiép trong thirc d@n cho dong véat hodc dé san xuit nhién lidu sinh

hoc).

Theo mdt phuong 4n, tao 13 hdn hop cla céc loai tao khac nhau (vi du, mét
hodc nhiéu loai tdo duoc mé ta trong ban md ta nay). Theo mot s6 phuong 4n, sinh
khéi téo chira murc cao cta tdng lwong chit béo va/hoic lipit duge chiét tir sinh khéi
tho chira mirc cao cua tng lwong chit béo dugc bd sung lipit (vi dy, axit béo chua no

nhiéu 14n) tir cac ngudn khac bao gdm, nhung khong giéi han &, ngudn thuc vat.
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Theo mdt s6 phuong 4n, sinh khdi tao chita mic cao ciia tdng lugng chét béo
chtra lipit & ndng d6 (khdi luwong/khdi lugng) trong khoang tir khoang 60-90% (vi duy,
khoang 65-90%, khoang 66-89%, khoang 67-88%, khoang 68-87%, khoang 68-86%,
khoang 69-85%, ho#c khoang 70-80%). Do v4y, sinh khéi tao chira murc cao cia lipit
c6 thé chira lipit & ndng d¢ bang 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%,
70%, 71%, 72%, 73%, T4%, 75%, 76%, T7%, 78%, 79%, 80%, 81%, 82%, 83%, 84%,
85%, 86%, 87%, 88%, 89%, 90% va cac néng do tuong tu. Theo mot phuong 4n, sinh

khéi tao chira miic cao cia tdng lugng chit béo chira lipit & ndng d9 it nhét 13 67%.

Theo mét s6 phuong 4n, DHA c6 mit trong ché phdm sinh khdi tao theo sang
ché trong khoang tir 1% dén 75% cia lipit/axit béo tdng. Do vay, DHA c6 thé dugc
cung cép trong ché phém Vo1 téng lugng axit béo b%lng 1%, 2%, 3%, 4%, 5%, 6%, 7%,
8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%,
23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, khoang 35%, khoang 40%, khoang
45%, khoang 50%, khoang 55%, khoang 60%, khoang 65%, khoidng 70%, khoang
75%, va céac lugng twong tu. Theo cac phuong an khac, DHA c6 thé c6 mit trong ché
phim véi tdng luong axit béo trong khoang tir 1% dén 5%, 1% dén 10%, 1% dén 15%,
1% dén 20%, 1% dén 25%, 1% dén 30%, 5% dén 10%, 5% dén 15%, 5% dén 20%,
5% dén 25%, 5% dén 30%, 10% dén 15%, 10% dén 20%, 10% dén 25%, 10% dén
30%, 15% dén 20%, 15% dén 25%, 15% dén 30%, 20% dén 25%, 20% dén 30%, 25%
dén 30%, 30% dén 35%, 35% dén 40%, 40% dén 45%, 45% dén 50%, 50% dén 55%,
55% dén 60%, 60% dén 65%, 65% dén 70%, 70% dén 75%, va cac lugng tuong tu.

Theo mét s6 phuong 4n, axit palmitic ¢6 mit trong ché phdm sinh khdi tao theo
sang ché trong khoang tir 1% dén 75% cia lipit/axit béo tdng. Do vdy, axit palmitic ¢6
thé dugc cung cép trong ché phém voi téng luong axit béo béng 1%, 2%, 3%, 4%, 5%,
6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%,
21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, khoang 35%, khoang 40%,
khoang 45%, khoang 50%, khoang 55%, khoang 60%, khoang 65%, khoang 70%,
khoang 75%, va cac lugng tuong tw. Theo cdc phwong én khéc, axit palmitic c6 thé c6
mit trong ché phim véi tng luong axit béo trong khoang tir 1% dén 5%, 1% dén
10%, 1% dén 15%, 1% dén 20%, 1% dén 25%, 1% dén 30%, 5% dén 10%, 5% dén
15%, 5% dén 20%, 5% dén 25%, 5% dén 30%, 10% dén 15%, 10% dén 20%, 10%
dén 25%, 10% dén 30%, 15% dén 20%, 15% dén 25%, 15% dén 30%, 20% dén 25%,
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20% dén 30%, 25% dén 30%, 30% dén 35%, 35% dén 40%, 40% dén 45%, 45% dén
50%, 50% dén 55%, 55% dén 60%, 60% dén 65%, 65% dén 70%, 70% dén 75%, vi

cac luong tuong tu.

Céc phuong 4n bd sung ctia sang ché bao gdm cac quy trinh san xudt céc chat
phu gia cho thirc dn dong vat. Do viy, theo mot khia canh, sang ché d& xut quy trinh
san xut chét phu gia cho thirc &n dong vat chira lipit tir to (vi du, sinh khdi tao), quy
trinh ndy bao gém c4c budc: nubi cy tao @& tao ra sinh khdi tao chira muc cao, mong
mudn cta tdng luong chit béo (vi du, nhidu hon 67% tdng luong chét béo); va chibt
lipit tdo tir sinh khéi tao dé tao ra diu tao; va/hodc loai nude tir sinh khdi téo dé tao ra
sinh khéi to véi ham lugng chit rin ndm trong khoéng tir khoang 5% dén 100% khéi
lugng; trong d6 chét phu gia cho thitc an dong vat chira lipit tir tdo. Theo mot )
phuong an, axit béo dugc thu gom tir tdo 1a axit béo omega-3 mach ngén, mach trung
binh hodc mach dai. Theo céc phwong 4n khac, lipit tao dugc chiét tir sinh khéi tao
dugc két hop véi sinh khi tdo v6i ham hegng chét rin nim trong khoang tir khoang
5% dén 100% khéi luong.

Chét phu gia cho thirc 4n cho stc vét theo sang ché c6 thé dugc két hop véi cac
thanh phﬁn thue phém khéc dé tao ra san phﬁm thire an cho stc vat hodc thuc phém da
duge xtr Iy (vi du, san phdm thic 4n cho déng vét va/hodic ngudi). Céc thanh phén
thuce phém k‘héc‘ne‘iy bao gém mcf)t hodc nhiéu chét bb sung enzym, chét phu gia thuc
phim vitamin va chét phu gia thuc phdm khoang chét. Chét phu gia cho thirc &n cho
stic vét (két hop) thu duge c6 thé dugc tron véi lugng thich hop véi cac thanh phén
thyc phim khéc nhu céc protein ngii cdc va thuc vat dé tao ra san phim thuc phim da
duoc xir Iy. Viée xir 1y céc thanh phin nay thanh san pham thuc phim da dugc xtr ly
6 thd duogc tién hanh bing cach st dung céc thiét bj xir ly thudng dugc sit dung. Chét
phu gia cho thuc phdm/thirc &n cho stc vAt theo sang ché c6 thé duge ding lam chét
bd sung trong thuc phdm/thirc &n cho stc vat mot cach riéng ré, ngoai vitamin, khoang
chit, céc enzym thic in cho sic vat khac, dong san phdm néng nghiép (vi dy, cdm mi

hozc bt gluten ngd), hodc hdn hop véi ching.

Theo khia canh khac, sang ché @ xult quy trinh tao ra dong vat vi/hodic ngudi
¢6 ham lugng axit béo omega-3 trong md ting, quy trinh nay bao gdm budc cho dong

vét/ngudi dn chét phu gia cho thirc 3n cho stic vat chira lipit/axit béo dugce thu gom tir
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t4o, chit phu gia cho thirc an cho stc vat ndy con chira: (a) lipit tdo dugc chiét tir sinh
khéi tao da dwoc nudi ciy va/hoic (b) sinh khéi téo tir tho d3 duoc nudi cdy, trong d6
nudc dugc loai bo khoi sinh khdi tao dé dat dugc hiam lwong chét rin nim trong
khoang tir khoang 5 dén 100% khéi luong, trong d6 dong vat/ngudi cho thdy ham
lugng axit béo omega-3 trong md ting. Sang ché khéng bj gidi han & dong vat ¢ vi
cu thé bat ky (vi du, dong vat hodc ngudi) ma c6 thé duge 1oi tir ché phim theo sang
ché. Thyc vay, cic dong vt theo sang ché bao gdm, nhung khong giéi han &, dong vét
bét ky ma trimg, thit, stta hodc cac san phém khac cuia né dugc ti€u thu boi nguoi hodc
cac dong vat khac. Do vay, cac dong vét theo sang ché bao gém, nhung khong gidi

han &, c4, gia cam (ga, ga tay, vit, v.v.), lon, ctru, dé€, tho, bo va bo sita.

Theo mot sb phuong 4n, sang ché @ xuit phwong phap didu tri bénh & dong vt
cd va & ddi tuong can diéu tri bf?mg cach cho d6i twong ding luong hitu higu tri lidu
ctia ché pham theo séng ché. Theo mot sb phuong an, bénh & ddng vat cd vii ma dugce
diéu tri bao gém, nhung khong gidi han ¢, bénh tim mach, bénh viém, va cac bénh ung
thu khac nhau. Theo cac phuong an khac, bénh tim mach can dugc didu tri bao gém,
nhung khong gidi han &, chimg ting triglyxerit huyét, bénh tim hinh vanh, d6t quy,
Bénh nhdi méu co tim cép va bénh xo vita dong mach. Theo céc phuong an khac, bénh
viém cin duoc didu tri bao gdm, nhung khong giéi han &, bénh hen, bénh khép, bénh
viém mi di Gng, bénh vAy nén, bénh vé da di ung, bénh viém rudt, bénh Crohn, va
viém giac rﬁac di img. Theo céc phuorng an khéc, bénh uhg thu can dugc didu tri bao
gbm, nhung khong gidi han &, ung thu tuyén tién liét, ung thu vi va ung thu rudt két.
Theo cac phuong an bd sung, bénh & dong vat c6 vi cAn dugc diéu tri bao gém cac roi
loan tdm than. C4c réi loan tAm thin bao gdm, nhung khéng giéi han &, bénh trAm
cam, bénh ludng cuc, bénh tAm thin phén liét. Ngoai ra, ché phdm theo sang ché c6

thé dwoc sir dung dé duy tri vi/hoic ting cudng chirc ndng nhan thirc.

Theo mdt s§ phuong 4n, sang ché d& xudt phuong phép didu tri bénh & dong vat
c6 vt & dbi tuong cin didu tri bing cach cho dbi twong ding lugng hitu higu tri liéu
ctia ché phém lipit dugc tao ra bdi va/hodc thu duge tir sinh khdi tao chira mirc cao cia
tbng lugng chét béo (vi dy, nhidu hon 67% tdng luong chét béo). Cac d6i tugng ma c6
thé ¢6 loi tir viée didu tri bao g{‘im, nhung khong gidi han &, cac dbi twong chim va
dong vat c6 vi. Pong vat ¢6 va theo sang ché bao gdm, nhung khéng giéi han &, ché,

méo, bo, dé, ngyua, ctru, lon, loai gdm nham (vi dy, chudt va chudt nhat), dong vat gam

-33-



25171

nhdm, dong vit linh trudng (bao gdm dong vét linh truong khong phai nguoi), nguoi,
va céc loai tuong tw, va déng vat c6 va trude khi sinh. Déi tugng dong vat c6 va bét ky
can duge diéu tri theo sang ché 14 thich hop. POng vt c6 vi theo sang ché bao g(“)m,
nhung khdng gidi han &, chd, meéo, bo, dé, ngyua, cru, lon, lodi gdm nhim (vi dy, chudt
va chudt nhit), dong vat gim nhim, dong vat linh truéng (bao gdm ddng vat linh
truong khong phai nguoi), nguoi, va cac dong vat tuong tu, va ddng vat cd va trude
khi sinh. Theo mot s6 phuong an theo sang ché, dong vat cé vu la dong vat cé va
khong phai ngudi. Theo mdt sb phwong 4n, dong vét c6 vi 1a dbi tuong 13 ngudi. Cac
dbi tuong dong vat c6 va thudc ca hai giéng va & giai doan phat trién bat ky (vi dy,
moi sinh, tré tho, vi thanh nién, thanh thiéu nién, thanh nién) c6 thé dugc diéu tri theo
sang ché. Céc loai chim 1iy lam vi du theo sdng ché bao gbm g3, vit, ga tdy, ngdng,
chim ct, ga 16i, loai chim chay (vi dy, da diéu chau Phi), cac loai chim dugc thuln
hoéa (vi dy, vet va chim hoang yén), va chim trong trimg.

Téo

Tao bt ky c6 kha ning san xuét, st dung céc quy trinh dwgc md ti trong ban
md ta ndy, mic cao cua tdng lwong chit béo hodc sinh khdi tao chira mic cao clia tbng
lugng chit béo ¢ thé duoc sir dung trong cic quy trinh, ché phdm, chét b sung dinh
dudng, nhién li¢u sinh hoc va/hodc tién chét nhién liéu sinh hoc va/hodc cac chét phu
gia cho thic an cho stc vat theo sang ché. Do viy, theo mot s& phwong 4n, tao theo
sang ché dugc chon tir Thraustochytrium, Dinophyceae, Cryptophyceae,
Trebouxiophyceae, Pinguiophyceae, va hdn hop clia ching. Theo cac phuong an khéc,
tao theo sang ché duoc chon tir Thraustochytrium striatum, Thraustochytrium roseum,
Thraustochytrium aureum, Crypthecodinium cohnii, Parietochloris spp., Rhodomonas
spp., Cryptomonas spp., Parietochloris spp., Hemisehnis spp., Porphyridium spp.,
Glossomastix spp., va hdn hop ctia ching. Theo cic phwong 4n khac, tao theo sang ché
dugc chon tir Parietochloris incise, Rhodomonas salina, Hemiselmis brunescens,
Porphyridium cruentum va Glossomastix chrysoplasta, va hdn hop cua ching. Theo

céc phuong 4n khéc, tio theo sang ché 1a Schizochytrium limacinum.

Theo mét s6 phuwong 4n ciia sang ché, tao 1a hdn hop ctia cac loai tao khac nhau.
Theo c4c phuong an khac, tdo 1a loai tdo don. Theo mdt sO phuong an clia sang che,

lipit/axit béo tao duge tao ra dudi dang dau tao. Theo cac phuwong 4n khéc, lipit/axit
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béo tio dugc tao ra dudi dang sinh khdi tao (vi dy, sinh khéi duge lam khod (vi du,

duoc nghién thanh bot)).

Hon nita, tao theo sang ché bao gdm, nhung khong gi6i han &, téo kidu dai, dot
bién (tw nhién hodc duoc kich thich) hodc dugc tao ra bing k¥ thuat di truyén. Theo
phuong 4n uu tién, tao dugce sir dung trong cac quy trinh, ché phdm, chit b sung dinh
dudng, nhién li¢u sinh hoc hodc tién chit nhién lidu sinh hoc va/hodc cac chét phu gia
cho thirc #n cho sic vat theo sang ché 13 vi sinh vat khong dugc cai bién vé mat di
truyén. Trong ban mb ta ndy, thuit ngit "bién thé duoc cai bién vé mit di truyén," va
"vi sinh vat duge cai bién v& mat di truyén" chi ching tdo ma c6 hé gen dugc cai bién
(vi du, dugc 1am d6t bién, duoc thay dbi) tir dang binh thudng cta né (vi duy, kiéu dai,

c6 trong tu nhién) sao cho dat dugc két qua mong mudn.

Ngoai ra, tio theo sang ché bao gdm tao c6 cac té bao véi thanh té bao c6 do
day dugc 1am giam so véi cac té bao cua tao kidu dai, nhd d6 thanh té bao c6 d6 day
duoc lam giam cai thién kha néng chiét va/hodc do sinh kha dung cta phan doan lipit
tao (vi dy, ci thién d6 d& tiéu héa clia tdo va kha ning d& chiét cta lipit/axit béo tao tir
céc t& bao cua sinh khéi t4o). Téo ¢ céc t& bao vai thanh t& bao c6 d6 day duge lam
giam so voéi cac t& bao cla tao kibu dai c6 thé 1a ¢6 trong tu nhién, dugc lam dot bién
va/hodc duogc tao ra bﬁng ky thuat di truyén dé c6 thanh té bao c6 @6 day duoc lam
giam so vé&i ching kiéu dai. Do viy, theo mot phuwong 4n clia sang ché, tao 1a tao co
thanh té bao c6 do day duge 1am giam so voi tho kidu dai, nhd d6 thanh té bao c6 do
day dugc lam gidm cai thién kha néng chiét va/hoic d6 sinh kha dung phan doan lipit
tdo. Phuong phép san xuit tio c6 thanh t& bao dugc lam giam bao gdm céc phuong
phéap dugc md ta trong WO 2006/107736 Al, tai li¢u nay duoc dua vao ban moé ta nay
bing cach vién din. Do vdy, tao c6 thé duoc lam dot bién vai céc chit gdy dot bién da
biét v6i ngudi c6 hibu biét trung binh trong linh vuc k§ thuat ndy bao gdm, nhung
khong gi6i han &, hoa chit hodc chiéu xa. Theo céc phuwong 4n cu thé, cac cht gy dot
bién héa hoc bao gdm, nhung khéng giéi han &, etyl metansulfonat (EMS),
metylmetan sulfonat (MMS), N-etyl-N-nitrosoure (ENU), trietylmelamin (TEM), N-
metyl-N-nitrosoure (MNU), procarbazin, clorambuxil, xyclophosphamit, dietyl sulfat,
acrylamit monome, melphalan, mu tac nito, vincristin, dimetylnitrosamin, N-metyl-N'-
nitro-Nitrosoguanidin (MNNG), nitrosoguanidin, 2-aminopurin, 7,12 dimetyl-

benz(a)antraxen (DMBA), etylen oxit, hexametylphosphoramit, bisulfan, diepoxyalkan
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(diepoxyoctan (DEQ), diepoxybutan (BEB), va céc chét tuong ty), 2-metoxy-6-clo-
9(3-(etyl-2-chlor-o-etypaminopropylamino)acridin dihydroclorua (ICR-170),
formaldehyt, va cac chét tuong tu.

Phuong phap phét sinh dot bién bing chiéu xa bao gbm, nhung khong gi6i han

&, tia X, chiéu xa gama, 4nh séng tia cyc tim, va céc phuong phap tuong tu.

Céc thé @6t bién thanh t& bao c6 thé dugc chon trén co s& d6 nhay ting dbi véi
céc chit tAy rira hodc nhd sy quan sat Bﬁng kinh hién vi cdc bién d6i trong d6 day
thanh t& bao (xem, vi dy, WO 2006/107736 A1) hodc phuong phap bét ky khac da biét
trong linh vyc k¥ thuat nay dé phat hién d¢ day thanh té bao duoc lam gidm hodc tinh

toan ven cua thanh t€ bao dugc lam giam.

Tao0 theo sang ché ¢ thé dugc nudi cdy theo k§ thuat dwge mo ta trong cac Vi

du 1-3.

Do d6, theo mét s6 phuong an, tdo dugc nudi ca“'ly & nhiét d6 trong khoang tir
10°C dén 35°C. Do vy, tdo c6 thé dugc nudi cdy & nhiét d6 10°C, 11°C, 12°C, 13°C,
14°C, 15°C, 16°C, 17°C, 18°C, 19°C, 20°C, 21°C, 22°C, 23°C, 24°C, 25°C, 26°C,
27°C, 28°C, 29°C, 30°C, 31°C, 32°C, 33°C, 34°C, va céc nhi¢t do turong tu. Theo cic
phuong an khéc, tio ¢6 thé dugc sinh truong & nhiét do nim trong khoang tir 20°C dén
35°C, mic du nhiét d6 lanh hon (vi dy, nhé hon 20°C) va 4m hon (vi dy, 16n hon
35°C) ¢cb thé duge st dung. Theo phuong 4n wu tién, tdo dugc sinh trudng & nhiét 4o
khoang 30°C.

Theo mot sb phuong an, sau khi nudi céy, tdo duoc thu hoach. Theo mdt sb
phuong an, viéc thu hoach tdo dugc thyc hi¢n béng cach str dung cac phuong phap
thong thudng da biét di véi nguoi c6 hiéu biét trung binh trong linh vye k¥ thuét nay
bao gbém, nhung khéng gidi han &, phuong phap ly tdm, keo tu hogc loc. Theo phuong
an wu tién, trudc khi thu hoach, mdi trudng nudi céy tao duoc lam lanh, nho d6 cho
phép cac té bao tao chira mirc cao clia tdng lwgng chit béo dugc thu hoach thanh cong.
Céc t& bao tao hodc sinh khdi téo d3 dugc thu hoach sau d6 co thé duogc str dung truc
tiép dudi dang ngudn lipit/axit béo hoic dugc chiét dé thu dugc déu tao chira lipit/axit
béo. Theo mot sb phuong an trong d6 sinh khéi tao duge sir dung truc tiép, nudc dugce
loai bd khéi sinh khéi tao dé dat dugc ham luong chét rin ndm trong khoing tir

khoang 5 dn 100 phan trim khdi lugng. Theo cic phuong 4n bd sung, sinh khdi tao
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ma dugc st dung tryc tiép dugc tao ra tir cac & bao tao con bao gdm thanh té bao ma
duoc pha v it nhit mot phén dé lam tang kha nang chiét va/hodc d6 sinh kha dung ctia
dau tao trong cac té bao. Su phé v& céc té bao tao c6 thé duge tién hanh theo k¥ thuat
d3 biét bao gbm, nhung khong gidi han &, xtr 1y cac t& bao bang nude sbi hodc bing
cach pha v& co hoc nhu nghién, tan thanh bot, khqu am, nén French, hodc phuong
phap bt ky khac da bit dbi véi ngudi c6 hiéu biét trung binh trong linh vurc k§ thuat
nay. \

Khi sinh khéi tao duge sir dung truc tiép, nude duge loai bo ra khéi sinh khdi
tao dé dat dugc ham lugng chét rin ndm trong khoang tir khoang 5 dén 100%. Do d6,
theo mot sb phuong an, nudc dugce loai bo ra khoi sinh khéi tao dé dat dugc ham
lwong chit rin khoang 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 66%, 67%, 68%, 69%, 10%, 71%, 2%, 13%, T4%, 15%, 16%, 11%, 18%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, 99%, 100%, va cac ham lugng tuong ty. Cac phuong an
bd sung, nudc dugce loai bd ra khdi sinh khéi tao dé dat dugc ham luwong chét rin ndm
trong khoang tir khoang 5% dén 50%, 5% dén 60%, 5% dén 70%, 5% dén 80%, 5%
dén 90%, 5% dén 95%, 10% dén 30%, 10% dén 40%, 10% dén 50%, 10% dén 60%
10% dén 65%, 10% dén 70%, 10% dén 75%, 10% dén 80%, 10% dén 85%, 10% dén
90%, 10% dén 95%, 10% dén 100%, 15% dén 40%, 15% dén 50%, 15% dén 60%,
15% dén 65%, 15% dén 70%, 15% dén 75%, 15% dén 80%, 15% dén 85%, 15% dén
90%, 15% dén 95%, 15% dén 100%, 20% dén 50%, 20% dén 60%, 20% dén 65%,
20% dén 70%, 20% dén 75%, 20% dén 80%, 20% dén 85%, 20% dén 90%, 20% dén
95%, 20% dén 100%, 25% dén 50%, 25% dén 60%, 25% dén 70%, 25% dén 75%,
25% dén 80%, 25% dén 85%, 25% dén 90%, 25% dén 95%, 25% dén 100%, 30% dén
50%, 30% dén 60%, 30% dén 70%, 30% dén 75%, 30% dén 80%, 30% dén 85%, 30%
d&n 90%, 30% dén 95%, 45% dén 100%, 50% dén 70%, 50% dén 75%, 50% dén 80%,
50% dén 85%, 50% dén 90%, 50% dén 95%, 50% dén 100%, 55% dén 75%, 55% dén
80%, 55% dén 85%, 55% dén 90%, 55% dén 95%, 55% dén 100%, 60% dén 75%,
60% dén 80%, 60% dén 85%, 60% dén 90%, 60% dén 95%, 60% dén 100%, 70% dén
80%, 70% dén 85%, 70% dén 90%, 70% dén 95%, 70% dén 100%, 75% dén 85%,
75% dén 90%, 75% dén 95%, 75% dén 100%, 80% dén 85%, 80% dén 90%, 80% dén
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95%, 80% dén 100%, 85% dén 90%, 85% dén 95%, 85% dén 100%, 90% dén 95%,
95% dén 100%, va cdc ham lugng tuong ty.

Theo mdt sb phuong an, cac t& bao tdo cua sinh khéi duge phé v& hodc dugc
1am tan va lipit tdo duoc chiét. Cac té bao tao c6 thé dugc chiét u6t hoic kho theo k§
thuat thong thuong dé tao ra ché phim chira lipit/axit béo. Viéc pha v& hoic 1am tan
céc t& bao tao c6 thé dugc tién hanh theo k§ thudt thong thudng bao gdm, nhung
khong gi6i han &, xir 1y cac té bao bang nudc sbi hodc bang cach pha v& co hoc nhu
nghién, tn thanh bot, khudy a4m, nén French, hodc phuong phép bét ky di biét khac.
Viéce chibt lipit/axit béo tir cac té bao d& dwoc 1am tan theo cic phuong phap chudn
duoc sir dung véi téao va céc sinh vat khac ma da dugc biét bao gdm, nhung khéng giéi
han &, tach pha 16ng khoi pha rin sau khi 1am tan t& bao, chiét lipit/axit béo trong pha
16ng bing cach bd sung dung mdi, 1am bay hoi dung méi, va thu hdi lipit/axit béo thu

duoc tir pha 16ng ciia cac té bao dd dwgc 1am tan,

Sang ché khong bi gi6i han & dung méi cu thé bit ky dugc sir dung dé chiét.
Dung moéi bao gém, nhung khong gidi han &, hexan, clorofom, etanol, metanol,
isopropanol, dietyl ete, dioxan, isopropyl ete, diclometan, tetrahydrofuran, ete dau mo

va hon hop clia chiing.

Theo mdt s6 phuong én, lipit/axit béo duge tao ra tir sinh khbi tao theo sang ché
dugc cung cép & dang axit béo tu do, cholesterol este, mudi este, este cua axit béo,
monoglyxerit, diglyxerit, triglyxerit, diaxylglyxerol, monoglyxerol,
sphingophospholipit, sphingoglycolipit, hogc hén hop bat ky ctia ching (vi dy, dé st
dung trong cic quy trinh, ché phim, nhién li¢u sinh hoc, san phém thuc phém, chit bd
sung dinh dudng, cac chét phu gia cho thirc n cho stc vat hodic cac ché phdm khac
dugc mo ta trong ban mo ta nay).

Phuong phép diéu ché sinh khdi tao

Theo mdt sé phuong an, sang ché dé xult phwong phép diéu ché sinh khdi tao
chira muc cao cua tdng lwong chit béo (vi du, nhiéu hon 67% lipit), bao gbm budc:
nudi cdy tao trong diéu kién nudi cdy du @ tao ra sinh khéi tao chita mirc cao cua tong
lugng chét béo (vi dy, nhidu hon 67% lipit), trong d6 sinh khéi tao dugc thu hoach khi
két thic pha sinh truong 16garit cia tdo (Xem, chéng han, Vi du 1 va 2). Trong bin md

ta nay, thuit ngtt "pha sinh truéng 16garit" chi giai doan ctia viéc nudi cdy, dic trung &
y gu 'p g 10g g y g

-38-



25171

chd, s luong t& bao tao ting theo theo ham mii. Nhin chung, trong hé nudi cdy, c6
kiéu sinh truong dic trung sau qué trinh nudi cdy ma bao gdm pha lag, pha sinh truéng
theo ham mii hojc "pha sinh truéng 16garit", pha ting t6¢ sinh truéng 4m tinh, va trang
thai binh 6n hodc "pha tinh." Vi du, trong pha sinh trudng 16garit, vi su sinh truéng
ctia tao difn ra lién tuc, céc t& bao c6 thé dat dén tde do phén chia t& bao cuc dai cia
ching va sb lugng t& bio ting trong mbi quan hé log véi thoi gian. Trong khoang thoi
gian sau khi bt d4u pha log, tdc d6 phan chia t& bao c6 thé bat dau gidm va mot sb té
bao c6 thé bit diu chét. Pidu ndy dwoc phan 4nh trén dudng cong sinh trudng boi sy
trai phing dan din cta dudng. Cudi cling, ty 16 clia cac t& bao chét vé co ban bang ty 18
cua cac té bao phén chia, va toan b quén thé séng s6t ¢6 thé duy tri dugc trang thai
ndy trong mot khoang thoi gian. Dy duoc biét 1a pha tinh hogic pha trang thai binh bn
va dugc bidu thi trén dudng cong sinh truéng dudi dang su trai phing cta dudng trong
d6 hé sb goc tién dén khong. Theo phuong 4n wu tién, sinh khéi tao dugc nubdi ciy
trong cac didu kién V6‘tr£1ng (vi dy, dé ngin nglra sy nhiém tap vi/hoic sy sinh truéng
clia céc vi sinh vét 1am nhidm bin (vi du, ndm men, vi khudn, virut, v.v.) trong moi
truong nudi chy).

Theo mot sb phuong an, didu kién nudi céy 1a du cho tao tao ra mic cao cua
tdng luong chit béo (vi du, nhidu hon 67% tinh theo khéi lugng). Cac didu kién nuodi
cly bao gdm moéi trudong nudi ciy thich hop cho su sinh truéng ciia tdo nhd d6 tao ra
sinh khéi tao bao gbm mirc cao cha tdng lugng chét béo (vi dy, nhiéu hon 67% tinh
theo khéi luong). M6i trudng nudi cdy thich hgp dwge mé ta trong ban mé ta nay. Moi
trudng cling c6 thé bao gdm mudi, vitamin, khoang chét, kim loai, va cic dudng chét
khéc. Tt hon 13, didu kién nudi cdy 1a di d cung cép lugng thich hop ciia dudng chat
va nhiét d6 cho tao sinh trudng trong cac diéu kién ma tao ra sinh khéi tao chira mirc

cao cta tbng lwong chét béo.

Theo mdt sb phuong an, viéc nudi céy bao gém viéc han ché dudng chét (vidu
nito, phospho) trong thoi gian thich hop dé 1am ting tdng lugng chat béo. Vi du, mdi
trudng nudi cdy c6 thé duoc lam thiéu hut mot s dudng chét nhét dinh hoic dugc
chuyén t6i méi truong nudi cdy riéng r& khong c6 dudng chit dic hidu (vi dy, moi
truong khong c6 phospho hodc khoéng cd nito, hodc moi trudng nudi cdy chira mirc
thip hon cta dudng chét). Theo mdt s6 phuong 4n, méi trudng nudi cdy chira ham

lugng ban d4u ctia dudng chit sao cho dudng chit d6 duoc tiéu thy tai thoi diém sau
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d6 trong qué trinh sinh truéng theo ham mii nhung trude khi tidu thu céc dudng chét
khac. Theo mdt s6 phuong 4n, viéc nudi cdy khong bao gém viée han ché dudng chat
(vi dy, nito, phospho) trong qua trinh nubi cdy. Theo mét s§ phwong 4n, viée nubi ciy
sinh khéi tao don xay ra trong hai hodc nhiéu loai méi trudng theo cach lién tuc. Theo
mdt s6 phuong 4n, viéc nudi cdy sinh khdi tdo don x4y ra trong ba hozc nhiéu hon ba
loai méi trudmg theo céch lién tuc. Theo céch tuong tur, viée nudi cdy sinh khdi tao don
c6 thé xay ra trong hai hodc nhiéu binh, trong d6 binh tha nhét dugc sir dung dé nuoi
cdy binh tiép theo, binh tiép theo dugc sir dung dé nudi cdy binh tiép theo khéc nita, va
cu tiép tuc nhu vay. Méc du viéc hiéu co ché khong can thiét dé thuc hién séng ché, va
sang ché khong bi gi6i han & co ché tac dung cu thé bat ky, theo mot s6 phuong 4n,
viéc nubi cdy lién tuc sinh khdi tdo don trong nhidu binh chira nhiéu loai méi trudng
cho phép sinh khéi tao sinh truéng theo cach sao cho téng luong chét béo clia sinh
khdi 1a cao so véi su sinh truéng cua sinh khéi tao (vi dy, ctia cing loai tdo) duge sinh

trudng trong mot binh va/hoic mdt mébi trudng phat trién.

Viéc nudi cdy tao cé thé duge thuc hién trong thiét bi phan mg sinh hoc thong
thudng thich hop cho viée nudi cdy tio d& cung cip sinh khdi tdo. Vi dy, tdo c6 thé
dugc nudi cdy boi quy trinh bao gdm, nhung khéng giéi han &, theo mé, mé cé cung
cép dinh dudng, tudn hoan té bao, va 1én men lién tyc. Theo phuong 4n uu tién, tao

dugc nudi cdy trong quy trinh nudi cdy mé cé cung cdp dinh dudng.

Séng ché khong bi gi6i han & cach hodc phuong phap cu thé bat ky ¢ thu
hoach t4o tir mdi truong nudi cdy. Nhidu phuong phap ¢ thé dugc sit dung dé thu
hoach céc té bao tao tir mébi truong nubi céy. Theo mot phuong an, viéc thu hoach bao
gdm thu hdi sinh khdi tio tir mdi trudng nudi cdy bang céch phén tach, vi du bang
cach loc (vi dy, loc dai ngang, loc thung quay) va/hodc ly tam. Néu cén, céc té bio tao
da duoc thu hoach sau d6 c6 thé duge rira, duoc 1am déng lanh, dugc 1am déng kho
nhanh, dugc siy phun, va/hodc dugc bio quan trong moi trudng khi khong oxy héa (vi
dy, CO2, N») & lam giam hodc loai bd su c6 mit cta O2. Tuy y, chit chdng oxy hoéa
tbng hc_yp‘ va/hodc ty nhién bao gbém, nhung khong giéi han &, hydroxytoluen duge
butyl héa (BHT), hydroxyanisol dugc butyl héa (BHA), tert-butylhydroquinon
(TBHQ), etoxyquin, beta-caroten, vitamin E, va vitamin C cling c6 thé dugc bd sung

vao céc té bao di duge thu hoach.
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Theo mdt sb phuong 4n, sang ché d& xudt phuong phap diu ché sinh khdi tao
chita muic cao clia tong lwong chét béo, phuong phép nay bao gdm cac bude: nudi cly
tao trong dicu ki€n nudi cay du dé tao ra sinh khéi tdo chira muc cao cua téng luong
chét béo va thu hoach sinh khéi tao.

Sinh khéi vi tao

Theo mét s phuong 4n, sing ché dé xuét sinh khdi tdo vi/hodc phan doan
va/hodc chiét xult ctia ching (vi dy, dé sir dung trong san xuét nhién liéu sinh hoc

va/hodc @& 1am san phim thuc phdm hoic thirc #n cho stc vat).

Theo mdt s& phuong 4n, sinh khéi tao chira chita ham lugng axit béo omega-3
1a it nhit 10% khdi lwong khé cia sinh khdi, vi du, khoang 10% dén khoang 50%,
khoang 10% dén khoang 40%, khoang 10% dén khoang 30%, khoang 10% dén
khoang 20% khéi luong khé cua sinh khdi. Theo mét phwong én, sinh khéi tio duge
didu ché theo phuong phap theo sang ché. Vi dy, theo mét sé phuong én, sinh khéi tao
duoc didu ché bing phuong phap bao gdm bude: nudi cy tio trong diéu kién nudi ciy
dt dé tao ra sinh khéi tao chira murc tdng luong chét béo cao (vi dy, nhiéu hon 67%
khdi lwong), trong d6 sinh khdi tao dugc thu hoach & pha ting tdc sinh trudng am tinh
hodc pha tinh. Theo phuong 4n khéc, sinh khdi tdo dugc thu hoach tir méi trudmg nudi

cly trong pha sinh trudng 16garit, theo ham mdi.
Ché phém lipit dugc diéu ché tir sinh khéi tao

Theo mot sb phuong 4n, séng ché d& xult phuong phép diéu ché chiét xuét
lipit/axit béo (vi du, ché phim lipit/axit béo) tir sinh khéi tio dugc sinh trudng trong
céc didu kién @8 chtra mirc cao cua tdng lwong chét béo, phuong phap niy bao gdm thu
duoc lipit tir sinh khdi tao duge nudi céy trong diéu kién nudi céy du @ tao ra sinh
khdi tao véi ham luong tdng luong chét béo cao (vi dy, ham lugng tong lwong chét
béo nhidu hon 67% cta sinh khéi), trong d6 sinh khéi tao dwgc thu hoach & pha ting
tbc sinh trudng 4m tinh hodc pha tinh ctia tio. Theo phuong 4n khic, sinh khéi tao
duogc thu hoach trong pha sinh trudng 16garit cta tao.

Phuong phép dé thu dugc ché phdm lipit tir sinh khéi tao theo sang ché bao
gdm, nhung khong giti han &, chiét, nhiét, 4p sudt, xa phong héa, khudy am, 1am dong
lanh, nghién, trao d6i ion, sic ky, phan tach mang, dién thAm tich, thAm thiu nguoc,

chung cit, tao dan xuét héa hoc, két tinh, v.v.. Vi du, lipit tdo c6 thé dugc chiét tir cac
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t& bao tao bang phuong phép thich hop bét ky bao gdm, nhung khong gidi han &, chiét
bang dung moi bao gdm, nhung khéng gidi han &, etanol, etyl axetat, rugu isopropylic,
metanol, etyl axetat, hexan, metylen clorua, metanol, dau mo, clorofom, va cac chét
tuong tw, hodc bang céc hydrocacbon long da dugc téng ap nhu butan, pentan, propan,
hoic cac chét khac (c6 hodc khong co chét ddng dung moi), hogc thong qua viée chiét
bing chit léng siéu t6i han (c6 hodc khong cé chit dong dung mdi). Tly y, dau
lipit/axit béo dd dugc chiét dugc 1am bay hoi dudi ap sudt giam dé 1am giam hodc loai
bo dung mdi va/hodc tao ra mau cta nguyén ligu lipit d& dugc co. Theo céac phuong an
khac, cac té bao dugc pha v& hodc dugc lam tan dé thu duge ché phém lipit, vi du,
thanh dang diu (vi du, d sir dung 1am nhién liéu sinh hoc hodc tién chét nhién liéu
sinh hoc). Theo mot s6 phuong 4n, cac diu d3 duge chiét dugc tinh ché. Séng ché
khong bi gi6i han boi cach tinh ché. Theo mot sb phuong an, cic dau d3 duogc chiét
duogc tinh ché theo cach hoéa hoc. Theo mot ) phuong én, cac dau da duoc chiét duoc
tinh ché theo cach vat ly. Theo mét s6 phuong én, cac dau d3 dugc chiét duoc tinh ché
c4 theo céch héa hoc va theo cach vat ly. Céc diu da duge chiét (vi dy, tir sinh khdi tao
duoc sinh trudng trong cac didu kién dé 1am ting tong lugng cht béo cua té bao tao
(vi dy, trén 67%)) c6 thé dugc tinh ché bang céch sir dung phwong phép tinh ché thong
thudng bt ky. Quy trinh tinh ché cé thé loai bd mot sb hoyc tAt ca céc tap chét tir
lipit/axit béo/dAu d duoc chiét. Theo mét s6 phuong én, quy trinh tinh ché bao gbm
mot hodc nhidu budc dé khir keo, téy tréng, loc, khir mui va/hodc lam boéng lipit/axit
béo/dAu da duge chiét.

Theo mdt sb phuong én, lipit/axit béo/dAu c6 mit trong ché phim lipit da dwoc
chiét duoc cb bing cach thuy phan lipit @ c6 déc phan doan lipit bing céach st dung
phuong phép nhu, vi dy, tao san phim cdng ure, chung cAt phan doan, séc ky cot,
va/hodc cét phéan doan chét 16ng siéu t6i han.

Do d6, theo mdt phuong 4n, budc thu duge ché phim lipit tir sinh khdi tao theo
sang ché bao gdm buéc chiét ché pham lipit tir sinh khéi. Theo phuong én khéc, bude
thu duge ché pham lipit tir sinh khéi téo theo sang ché bao gbm buéc cho sinh khéi
tiép xtic v6i dung mdi phan cyc.

Vi du, theo mot s& phuong 4n, lipit/axit béo/dau dugc chiét tir sinh khéi tao dé

tao ra ché phim lipit bing céch sit dung dung mdi trong diéu kién chiét du @& chiét
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lipit va/hodc axit béo nhung khong du @2 chiét hop chit ma khong tan trong dung méi.
Theo mot phuong éan, ché phim lipit/axit béo dugc chiét tir sinh khi tio theo séng
ché, trong d6 manh vyn té bao va/hodc hop chét khong tan d3 dugc két taa dugc tach
ra khoi phén doan chira lipit/axit béo va dung mdi. Theo phuong an khac, phuong
phép nay con bao gdm budc tich pha manh vyn € bao va hop chit da duoc két tha sir
dung phuong phap tach nhu loc, ly tdm, va/hodc su két hop ctia cac phuong phap nay.
Theo mot s6 phuong 4n, manh vyun t& bao vi/hoic hgp chét khong tan di duoc két tha
(vidu, phﬁ?ln sinh khdi tao khong tan trong dung méi (vi dy, cac protein, s¢i, v.v.) dugc

thu hdi va dugc st dung (vi du, trong san phém thuc phém hod#c thirc an cho suc vét).

Theo mét s§ phuong 4n, dung méi 12 dung méi phén cye. Vi du v& dung moi
phén cuc bao gdm, nhung khong gidi han 6, etanol, etyl axetat, rugu isopropylic,
metanol, etyl axetat, va hdn hop cua ching. Theo mdt phuong an, dung mdi phén cuc
I3 etanol. Viéc chiét ché phdm lipit véi dung moi c6 thé dugc tién hanh theo nhiéu
céch. Vi dy, viéc chiét c6 thé 1a quy trinh theo mé, quy trinh lién tuc, hodc quy trinh
da0 dong lién tuc. Trong quy trinh ddo dong lién tuc, viéc cho dung moi tiép xtc véi vi
tao s& chiét ddu vao dung mdi nay, tao ra phan doan dung moéi-diu cang ngly cang

nhiéu hon.

Sau khi chiét, dung mdi c6 thé duoc loai bo bang cach st dung phuong phap da
biét trong linh vyc k§ thudt ndy. Vi dy, chung cét, lam bay hoi kidu quay, hodc thiét bi
lam bay hoi kiéu mang ning va c4t phan nhe bang hoi nude hodc thiét bi tich dung
mdi thich hop bat k¥ c6 thé duge sir dung dé loai bo dung mdi.

Theo mdt phuong 4n, lipit/axit béo da dugc chiét dugc cho tiép xtic véi quy
trinh hip thu (vi dy, tAy tring) dé loai bo mdt hodc nhidu hop chit khong mong mudn
nhu, vi duy, cac thé mau va/hoic phosphatit ma c6 thé c6 mit. Theo mot s6 phuong an,
quy trinh hip thy 12 quy trinh ty trdng bao gdm viéc cho phan chiét lipit/axit béo tiép
xuc voi nguyén liu tAy trang (vi dy, d4t trung tinh (vi du, d4t sét tur nhién hodc dat tay
mau), d4t duogc hoat héa bdi axit, than hoat tinh, dAt sét duge hoat hoa, silicat, va hodc
hdn hop clia ching). Sang ché khong bi gi6i han bdi lugng nguyén lidu tay tring duoc

st dung.

Theo mdt phuong 4n, lipit/axit béo da dugc chiét dugc khir keo. Phuong phap

khit keo 14 da biét trong linh vuc nay va bao gdm, vi dy, khir keo bing nudc, khir keo
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bang axit, khir keo béng enzym, va khir keo bang mang. Theo mot sé phwong én, chiét
xudt lipit/axit béo duge khir keo (vi dy, sau quy trinh hép thy), trong d6 viéc khir keo
bao gbém viéc cho chiét xuét lipit/axit béo tiép xtic v6i hdén hop cta dung dich axit
trong nude ma & lugng hitu hiéu dé két tia gdm va/hodc hop chét kidu chit diép luc
ma c6 thé c6 mit trong ché phdm chiét xuét lipit/axit béo. Sang ché khong bi giéi han
béi loai hodic lugng cia dung dich axit trong nuée duoc sir dung. Theo mot phuong éan,
hdn hop ciia cic dung dich axit trong nudc bao gdm axit sulfuric va/hodc axit
phosphoric. Theo phuong én khac, cac lugng bing nhau cta céc dung dich axit trong
nude duge tron véi ché phim lipit. Theo phuong én uu tién, khi dugc tron voi dau,
dung dich axit trong nuéc & luong du dé tao ra @6 pH axit. Céc chét két tha tao thanh
sau khi tron axit co thé dugc loai ra khoi ché phém lipit, vi du bang cach st dung
phuong phép ly tdm va/hodc loc (vi dy, loc mang). Theo mdt sd phuong 4n, ché phim
chiét xuét lipit/axit béo da duoc khir keo duge 1am khé (vi dy, dé 1am giam ham luong
hoi 4m ciia ché phim). Sang ché khong bi gi6i han bdi didu kién 1am kho (vi dy, thoi
gian, nhiét d9, va/hodc didu kién chan khong). Nhu duge mo ta trong ban moé ta nay,
theo mot sé phuong an, ham lugng hoi 4m cta ché pham lipit/axit béo d& dugc lam
kho 14 nho hon khoang 10% khéi lugng (vi dy, nhé hon khoang 9,8,7,6,5,4,3,2, 1,
0,9, 0,8, 0,7, 0,6, 0,5, 0,4, 0,3, 0,2, 0,1, 0,05, hoic 0,01% khdi luong).

Ché phém lipit

Theo mot sb phuong 4n, séng ché d& xut ché phém lipit duoc didu ché tr sinh
khdi tao theo sang ché. Theo mét s6 phuong éan, ché phim lipit dugc didu ché theo
phuong phap theo sang ché. Vi dy, theo mot s6 phuong 4n, ché phim lipit 13 sinh khéi
tao hodc phin/phan doan clia chung tir tao thudc gidng Thraustochytrium. Theo mot sd
phuong 4n, sinh khéi tao chira tdo dugc chon tir Dinophyceae, Cryptophyceae,
Trebouxiophyceae, Pinguiophyceae, va/hodc hén hop ctia ching. Theo cic phuong an
khac, sinh khdi tao chira tao dugec chon tr T hraustochytrium  striatum,
Thraustochytrium  roseum, Thraustochyrium aureum, Crypthecodinium  cohnii,
Parietochloris spp., Rhodomonas spp., Cryptomonas spp., Parietochloris spp.,
Hemisebnis spp,; Porphyridium spp., Glossomastix spp., va/hodc hdn hop cua ching.
Theo cac phuong an khac, sinh Kkhdi tao chira tao duoc chon tit Parietochloris incise,

Rhodomonas saiina, Hemisebnis brimescens, Porphyridium cruentum va Glossomastix
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chrysoplasta, va hdn hop cta chung. Theo phwong 4n uu tién, sinh khdi tao chira

Schizochytrium limacinum.
San phim thuc pham va cic chét phu gia cho thirc &n dong vat

Theo mot sb phuong an, sinh khéi tao té bao hoan chinh, phin doan, va/hodc
chiét xut ctia chung duoc sir dung @& tidu thu (vi dy, boi dong vat c6 v (vi dy, su tiéu
thy boi ngudi hodc dong vat)) hosc dé 1am chét phu gia cho thye phdm (vi dy, dé 1am
tang ham luong lipit vi/hodc céc thanh phan dinh dudng ctia thye phim). Vi dy, theo
mot sd phuong 4n, khi duge dung lam thirc &n dong vat (vi dy, thirc an cho gia suc,
thic an cho béy bo sita, thirc an cho nuoi tréng thily san, thirc &n cho gia cam, v.v.),
lipit/axit béo dugc san xufit béi sinh khéi tao theo sang ché duge dua vao san phim
thuc phdm (vi dy, thic an dong vét). Theo mot sd phuong &n, sinh khdi tao té bao
hoan chinh, phan doan, va/hodc chiét xuit ctia chiing duge st dung cho cac muc dich

dugc phdm hodc dinh dudng va/hodc cac ing dung cong nghiép.

Sinh khéi tao t& bao hoan chinh, phin doan, va/hodc chiét xuét ctia chiing c6 thé
duoc cung cip & bit ky mot trong sb cac dang/ché phdm khac nhau thich hop cho mg
dung hoac str dung cu thé. Theo mot sb phuong 4n, sinh khdi tao t& bao hoan chinh,
phén doan, va/hodc chiét xuét cia chiing dugc tao ra. Theo phuong dn khéc, sinh khéi
tao t& bao hoan chinh, phin doan, va/hodc chiét xuét cta ching dugc tao ra & dang
dugc nghidn thanh bdt hoic dudi dang dau tw do dugc tao ra & dang 16ng (vi dy, ché
pham lipit hosic phan doan hogc sin phdm c6 cla ching). Sinh khdi tao té bao hoan
chinh, phan doan, va/hodc chiét xuét cta chung cé thé duoc st dung cho sy tiéu thu
ctia ngudi va/hodc dong vat. Vi du, theo mot s6 phuong an, sinh khéi tao té bao hoan
chinh, phan doan, va/hoéc chiét xuét ctia chiing dugc tao ra dudi dang hodc duge két
hgp vao thirc an cho suc vét, chét bd sung dinh dudng, thuc phém, dugc phém, san

pham sita, va/hodc sita cong thirc dung cho tré em.

Vi dy, theo mot phuong 4n, sinh khdi tao t& bao hoan chinh, phén doan, va/hodc
chiét xuét cua ching dugc lam kho (vi dy, sdy phun, 1am kho kiéu tunen, lam kho chén
khong) va dugce dung lam chét bd sung cho thirc &n cho stic vét hodc thyc phdm cho
dong vat bét ky hoc sinh vat nudi tréng thay san (vi dy, c4, tom, cua, tom him, v.v.)
ma thit va/hodc san phém ciia né duoc tidu thu béi ngudi hodc dong vat (vi dy, vat

nuéi kidng, vét nuéi). Theo phuong 4n khéc, sinh khéi tao t€ bao hoan chinh, phén
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doan, va/hodc chict xudt ciia ching dugc tron voi chat khir 4m kho (vi dy, hat da duge

nghién nhu bt ngd).

Ché phim dugc mo ta trong ban mé ta ndy c6 thé dugc dung lam san phim thyc
phim hoan chinh, 1am thanh phin cta sin phdm thyuc phim, 1am chét bd sung dinh
dudng hodc 1am mdt phén ctia chét bd sung dinh dudng, lam chét phu gia cho thirc &n
cho stic vét va c6 thé & dang 16ng, ban rén hodc rén. Ngoai ra, ché phém theo séng ché
c6 thé & dang dugc pham. Ché phim, chét b sung dinh dudng, sin phim thyc phém,
san phém thuc phém cho tré em, cac chét phu gia cho thirc @n cho suc vét, va/hoac
duoc phdm theo sang ché c6 thé dugc st dung trong phuong phap dé ting cudng suc
khoe ciia c thé. Ché phdm c6 thé 12 & dang long, ban rén hogc rn. Vi dy, ché phdm ¢6
thé dugc st dung dudi dang vién nén, gbi gel, vién nang, vién nang gelatin, thirc ubng
duoc tao huong, dudi dang bt ma co thé dugc hoan nguyén thanh thirc ubng nay, déu
an, dau salat ho#ic dd gia vi, nuéce x0t, xi-rd, nude s6t mayonne, macgarin hodc dang
tuong ty. Hon nita, san phdm thyc phim, chét bd sung dinh dudng, va cdc dang tuong
tu, theo séng ché c6 th bao gdbm, nhung khong gidi han &, san phém sita, thyc phim
cho tré em, sita cdng thirc cho tre, dd ubng, thanh, bt, thuc phém c6 16p boc, thirc
ubng, ngii cbe, kem, keo, hdn hop an nhanh, san phim thyc phim dugc nuéng va sin
pham thyc phdm dugc ran. Dd ubng theo séng ché bao gdm, nhung khong gi6i han 9,
thire udng ning lugng, thirc ubng dudng dugc, dd ubng 1am tir hoa qua tuoi, thirc ubng
thé thao, nuéc cam va cac thic ubng trai cdy khac. Thanh theo sang ché bao gdm,
nhung khong giéi han &, db thay thé thirc &n, thanh dinh dudng, thanh ding dn nhanh
va thanh cung cAp ning lugng, thanh dugc ép, va cac dang tuong tu. San phém stta
theo sang ché bao gdm, nhung khong gi6i han ¢, sita chua, thitc ubng sita chua, pho
mét va sita. Ché phdm duge dy dinh d8 chp qua duong miéng c6 thé duoc didu ché
theo phuong phép bat ky da biét dé san xuét chit bd sung dinh dudng hodc dugc
phim, va céc ché phim nay c6 thé bao gdm it nhit mot chéat phu gia dugc chon tir
nhom bao gém céc chét cai thién mui vi, nhu chét 1am ngot hodc huong li¢u, chét 1am
4n dinh, chét nhii ho4, chit tao mau va chit bao quan dé tao ra ché phém d& chiu vé
mit dinh dudng hodc dugc phdm. Vitamin, khoang chit va yéu tb vét tir ngudn chit

nhan dugc vé mit sinh ly bét ky ciing c6 thé c6 mat trong ché phdm theo sang ché.

Theo mdt s6 phuong an, dugc phém theo séang ché bao gdm ché phim theo séng

ché voi luong hitu hiéu tri li¢u. Che pham theo séng ché c6 thé dugc bao che de su
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dung theo céc ky thuat dugc da biét. Xem, vi dy, Remington, The Science and Practice
of Pharmacy (9th Ed. 1995). Trong san xuét dugc phdm theo sang ché, ché pham lipit
(bao gém mudi chép nhin duoc vé mit sinh 1y cta ching) thudng dugc trdn véi,
khong k& nhitng thanh phan khéc, chit mang chép nhan dugc. Chét mang nay s& tuong
thich v6i céc thanh phin bét k khac trong ché phim va phai khong c6 hai déi véi doi
tugng.

Nhién liéu sinh hoc

Nhidu cong nghé hién c6 dé san xuAt nhién liéu sinh hoc tir tao la dét tién,
khong hiéu qua va khong bn dinh duoc khi duge thyc hién ¢ quy m6 ma can phai thay
thé dugc phan doan c6 y nghia bét ky cia diezel dAu mo trén thi trudng. Ngudn cung
cép va phi ton ning lugng dé thu hoach va xir ly tdo thudng duoc dénh gia thap. Dé
san xuft diezel sinh hoc tir tao thong thudng, tio thudng duoc thu hoach tir mdi trudng
nudi céy o nff)ng d6 khoang 0,2 g/L trong nudc. Tao dd dugc thu hoach sau d6 duoc
loai nudc, diéu nay lam ting ndng d6 tao dé tao thanh dang bt nhio cla tao c6 ham
lugng chét rén khoang 15%. Dang bt nhio nay sau d6 duoc ]am khd hoan toan bing
cach 1am bay hoi nuéc. DAu sau d6 duge chiét tir tao d& duge 1am kho béng dung mdi
hitu co, nhu hexan, ma duoc loai bd béng cach chung cAt tir ddu tao. Phuong phap

thong thudng nay dé tao ra diezel sinh hoc ti tao 14 rat ddt.

Vi du, khi tio sinh truéng trong thé nuéc ty nhién, sinh khoi téo 1 tuong d6i
loding xét theo thé tich ctia nuéc. Viée san xuit mot galong du can xtr ly khoang
20.000 dn 40.000 galong nude. Chi phi ning lugng van chuyén va xir Iy thé tich nuée
16n nay 13 cao. Vi dy, 2500 galong ddwmAu Anh/nam c6 thé duge san xuét néu tao véi
25% khéi luong ciia né dudi dang lipit ¢6 thé duoc san xudt & 25 g/m.sup.2/ngdy. Dbi
vé6i vi du nay, 50 tridu galdng nudc phai duge xit ly dé tao ra 2500 galdng dau. Phuong
phép chuin dé bom nudc dén nha mdy trung tdm dé loai nuéc 1a qua tén ning luong
va tbén chi phi. Vi dy, nha may diu tao tuong dbi nhd ma san xuét 20 tridu gal/nam s&
tidu tén ning luong d& bom nude tir bé dén nha mdy trung tAm nhiéu hon so véi ning

lugng dugc chira trong san phdm dau, din dén can bang ning lugng thyc 4m tinh.

Do d6, theo mdt s6 phuong 4n, sing ché d& xuét phuong phap didu ché sinh
khdi tao va/hotic chibt xult lipit/axit béo (vi du, ché pham lipit/axit béo) tir sinh khdi

tao, dugc sinh trudng trong cac didu kién @ chira muc cao cua tong luong chat béo,
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phuong phap nay bao gdm bude tao ra lipit tir sinh khéi tao duge nudi cdy trong diéu
kién nudi cdy dii dé tao ra sinh khi tao v6i ham lugng tdng lugng chat béo cao (vi dy,
ham luong tong lugng chét béo nhiéu hon 67% cta sinh khéi), trong d6 sinh khéi tao
duoc thu hoach & pha ting tc sinh trudng Am tinh hodc pha tinh clia tho. Theo phuong
4n khac, sinh khéi tao dugc thu hoach trong pha sinh trudng 16garit cta to. Phuong
phap d& thu dugc ché pham lipit tir sinh khoi tao theo sing ché duoc mo ta trong ban
mo ta nay.

Do dé, theo mdt s6 phuong an, sang ché d xuit nguyén lidu nhién liéu sinh hoc
hodc nhién liéu sinh hoc chira lipit, hydrocacbon, hodc ca hai, dugc tao ra tr moi
truong nudi cAy tao va/hodc sinh khdi tao duogc tao thanh theo phuong phép theo sang
ché. Theo mot sb phuong 4n, lipit hodc ché phim tao chira chung dugc phén chia theo
d6 phan cyc: lipit trung tinh va lipit phan cuec. Lipit trung tinh chu yéu 13 cac
triglyxerit va axit béo ty do no va chua no. Lipit phén cyc chinh 13 axyl lipit, nhu
glycolipit va phospholipit. Theo mét s6 phwong an, ché phim chira lipit va céc
hydrocacbon theo sang ché dugc mo ta va duge phan biét boi loai va lugng twong abi
ciia axit béo va/hoic cac hydrocacbon c6 mét trong ché phdm. Theo mét s6 phuong 4n,
c4c hydrocacbon ¢6 mat trong ché phém tao theo sing ché chi yéu 1a alken va alken
mach thing, va c6 th bao gdm parafin va cac chét tuong tu c6 1én dén 36 nguyén tir

cacbon.

Theo mot sé phuong 4n, sang ché @ xuit phuong phap san xuét nhién liéu
16ng, phuong phép nay bao gdm budc xit ly lipit duge tao ra tir moi trudng nudi chy
tao va/hodc sinh khdi tao hojc phan doan lipit clia ching duoc md ta trong ban mo ta
ndy. San phim theo sang ché duoc tao ra bing cach xir Iy nguyén li¢u nhién liéu sinh
hoc co nguff)n géc tlr tao c6 thé dugc két hop hodc duge sir dung trong nhiéu nhién liéu
long bao gdm, nhung khong gi6i han &, diezel, diezel sinh hoc, du hoa, nhién liéu
phan lyc, xang, JP-1, JP-4, JP-5, JP-6, JP-7, JP-8, nhién liéu phan lyuc &n nhiét (Jet
Propellant Thermally Stable - JPTS), cac chét 16ng Fischer-Tropsch, nhién liéu gbc
rugu bao gém nhién liéu van chuyén chira etanol, cac nhién li¢u long géc sinh khdi

khac bao gdm nhién liéu vén chuyén goc sinh khoi xenluloza.

Theo mot sb phwong én, triaxylglyxerit trong diu tao dugc chuyén héa thanh

metyl este cua axit béo (FAME hodc diezel sinh hoc), vi dy, béng cach st dung quy
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trinh chuyén hda este dugc xdc tac boi bazo (téng quan, xem, vi dy, K. Shaine Tyson,
Joseph Bozell, Robert Wallace, Eugene Petersen, va Luc Moens, "Biomass Oil
Analysis: Research Needs and Recommendations, NREL/TP-510-34796, June 2004,
tai liéu niy duge dua vio ban md ta ndy bing cach vién din). Theo mdt sé phuong 4n,
triaxylglyxerit dugc phan ung véi metanol trong su c6 mit cta NaOH & nhiét d§ 60°C
trong 2 gid dé tao ra metyl este clia axit béo (diezel sinh hoc) va glyxerol. Theo cac
phuong 4n khac, ddng san phdm diezel sinh hoc va glyxerol 1a khong tron 13n duoc va
thudong dugce tach & phia dudi bing cach ling gan hogc ly tAm, tiép d6 1a rira va tinh
ché. Axit béo tu do (FFA) 1a sén phim thity phéan ty nhién cta triglyxerit va dugc tao
thanh bing cach cho phan ung triaxylglyxerit va nudc. Theo mdt s6 phuong 4n,
phuong phép theo sing ché con bao gdm bude lam khd nhanh va phdn 16n diu tao
bing k§ thuat da biét trong linh vuc nay dé han ché sy tao thanh céc axit béo tu do, tbt
hon néu & mitc nhd hon 1%. Theo phuong 4n khic clia sang ché, phuong phap nay co6
thd con bao gdm budc chuyén héa hojc loai bo axit béo tw do bdi ky thudt da biét

trong linh vuc k¥ thuit nay.

Theo mot s& phuong én, triaxylglyxerit trong diu tio duge chuyén hoéa thanh
metyl este cta axit béo (FAME hodc diezel sinh hoc) bang su chuyén hoa este dugce
xtc téc bai axit, sy chuyén hoéa este duge xdc tac bdi enzym, hodc su chuyén hoéa este
metanol siéu t6i han. Sy chuyén héa este metanol siéu téi han khong can dung chét
xuc tac (Xem, vi du, Kusdiana, D. and Saka, S., "Effects of water on biodiesel fuel
production by supercritical methanol treatmen ," Bioresource Technology 91 (2004),
289-295; Kusdiana, D. and Saka, S., "Kinetics of transesterification in rapeseed oil to
biodiesel as treated in supercritical methanol," Fuel 80 (2001), 693-698; Saka, S., va
Kusdiana, D., "Biodiesel fuel from rapeseed oil as prepared in supercritical methanol,"
Fuel 80 (2001), 225-231). Phan tmg trong metanol siéu t6i han lam giam thoi gian
phan Ung tir 2 gio xudng 5 phit. Ngoai ra, viéc khong co mat chét xuc tic bazo NaOH
Jam don gian héa mot cach dang ké viéc tinh ché vé sau, 1am giam chi phi nguyén licu
tho, va gitp loai bo vén d& véi xa phong tir axit béo tw do. Thay vi lam phat sinh vin
8, axit béo ty do tré thanh nguyén liu c6 gid tri ma dugc chuyén héa thanh diezel

sinh hoc trong metanol siéu téi han nhu sau.

Theo mdt sb phuong 4n, triaxylglyxerit duge khir bang hydro dé tao ra parafin,

propan, cacbon dioxit va nudc, san phim nhin chung duoc biét 1a diezel xanh. Parafin
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c6 thé duogc déng phén hoa d8 tao ra diezel hodc dugc tron truc tiép voi diezel. Theo
mbt sé phuong 4n, viée hydro héa c6 cac wu diém hon so véi viéc chuyén hoéa este
duogc xuc tac béng bazo théng thudng. Vi dy, quy trinh hydro héa (con dugce goi la
cracking bang hydro) 12 nhiét héa va do d6 x4y ra manh hon nhidu déi vé6i céc tap chét
thitc an cho stc vét so v6i cc quy trinh hoéa sinh (vi duy, cracking béng hydro 13 tuong
d6i khong nhay véi axit béo ty do va nude). Axit béo twr do duge chuyén héa mét cich
dé dang thanh parafin, va nudc chi don thudn 1am giam hiéu suét nhiét tbng ctia quy
trinh nhung khong 1am bién dbi mot cach ding ké v& héa hoc. Trong vi du khic ma
khong 1am gidi han pham vi cla sang ché, san phdm parafin 1 hydrocacbon tinh khiét,
va do d6 khong thé phéan biét dugc v6i cac hydrocacbon gbc ddu mo. Khong giéng nhur
diezel sinh hoc ma c6 muc tich ty ning lugng thip hon 15% va c6 thé dong lanh trong
thoi tiét lanh, diezel xanh c6 mitc tich tu ndng lugng va dic tinh chay (vi du, @9 nhot)
tuong tu vai diezel gbc diu mo. Theo cac phuong 4n khac nhau, phuong phap theo
sang ché bao gdm cac budc cracking bing hydro va ddng phan hoa, ma di duoc biét
trong 1inh vuc k§ thuat nay dé tao ra nhién liéu 16ng, nhu nhién li¢u phan luc, diezel,
diu hoa, xang, JP-1, JP-4, JP-5, JP-6, JP-7, JP-8, va JPTS.
Vi du thwe hién sang ché

Céc vi du sau dugc md ta dé ching minh va minh hoa thém mét ) phuong an
va khia canh nhit dinh duge wu tién theo sang ché va khdng dugc hiéu 12 1am gi6i han
pham vi cla sang ché.
Vidul
Sy sinh trudng cta sinh khéi tao c6 ham lugng chét béo cao

Céc thir nghiém duoc tién hanh trong qué trinh phat trién cac phuong 4n cia
sang ché dé x4c dinh dac didm va thiét 14p phuong phéap san xuét tao di dudng, va cu
thé, phuong phap nudi cdy tao dé tao ra sinh khi tio chira mirc chit béo/lipit cao. Mot
loat cac nghién ctru san xuét tao di dudng thong thudng dugc thuc hién va vén hanh
theo mé.

Chting Schizochytrium limacinum thu dugc va dugc bao quan trong lo lanh sdu
dung tich 1,5mL & nhiét do -80°C. Ddi véi mdi thir nghiém, quy trinh duge bét dau
biing céch 1dm tan dong lo lanh sau va dugc bd sung theo cach vd tring vao binh lic

dung tich 1,0L chira méi trudong. M6i truong trong binh cAu dung tich 1 L chtra 50 g/L.
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dudmg, 10 g/L chibt xudt nim men, va 4 g/L mudi bién. Ba lit ching binh lic 3 dén 6
ngay tudi dugc sir dung @ cAy binh dung tich 250 L chira méi trudng, duoc sinh
truéng trong 24-48 gid, va sau d6 dugc chuyén t6i binh chinh (17.000 dén 28.000L) va
duoc thuc hién dudi dang quy trinh theo mé trong 36 dén 72 gio. Nhiét d6 cta cac mé
duoc duy tri nim trong khoang tir 25 dén 30°C. Khoang nhiét d6 1a lén do thiéu sy
kiém soat hé mot cach chinh x4c. M6i trudng duoc sir dung trong céac mé thuc hién

nhan giéng (250L) va theo mé (17.000 dén 28.000L) 1a nhu sau:

Nguyén liéu thd Theo mé
Duodng 50 g/LL
Chiét xudt nAm men | 7,5 g/L
MgSO4 0,1538 |g/L
Ure 2 g/L
CaCl 0,1538 | g/L
MgCl, 0,1538 | g/L
Chat chdng tao bot | 0,3 ml

Bang 1A. Mbi trudng duge sir dung trong qua trinh nhan giéng va nudi cy

theo mé truyén théng

Téng lugng chét béo ciia sinh khéi tao cita cée qua trinh nubi cly theo mé duge
xéc dinh bing sic ky khi (Xem, AOAC gravimetric method 922.06), su thiy phan
bang axit (Xem, Total Fat by Acid Hydrolysis Ankom Technology Method 1, 02-10-
09), va chiét bing dung moi nhiét d6 cao (Xem, Ankom Technology Method 2, 01-30-
09 va AOCS Method 5-04). N6i mdt céch ngn gon, quy trinh phan tich tiéu biéu a6i
voi nude xuyt 1én men 1a nhu sau: Cac mau nudce xuyt duge cd bing cach ly tAm. Sau
khi léng gan, mdu dugc sdy dong kho trong 24 git véi luong hoi 4m tao ra nho hon
mot phan trim. Cic mau duoc can trude khi thiy phan bang axit, dugc rira va dugc
1am kho trong 1. Tiép d6 1a quy trinh chiét trong céc diéu kién gradien nhiét voi ete
diu mé. Quy trinh thity phén va chiét thuc hién bang cach st dung cac thiét bi tw dong
hoa. Sau khi lam kho tidp, céc két qua duge xéc dinh dya trén co s sy ton thét khéi

luong.

Nhu dugc thé hién trong bang 1B dudi day, tdng luong chét béo/lipit (khbi
luqng/khéi luong) dat duge trong cac quy trinh san xuat theo mé & nhiét do ndm trong
khoang 25-30°C la 8-38%.
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Mé sb Tdng luong chit béo (%)
A-1-10 33,75

A-2-10 38,59

A-3-10 27,30

A-4-10 38,51

A-5-10 7,82

A-7-10 33,33

A-8-10 34,85

A-9-10 27,21

Bang 1B. Ham luong tdng luong chit béo cta sinh khéi tio dugc sinh trudng
trong quy trinh thuc hién theo mé & nhiét do ndm trong khoang 25-30°C.

Cac nd lue d duge thue hién dé lam ting lugng clia mirc chit béo/lipit vi cac
luong niy duoc xem 13 c6 gid tri qua thdp va céc thir nghiém bd sung da dugc tién

hanh @& c¢b ging 1am ting mirc lipit duge san xuat boi tao d3 dugce nuodi cay.

Trong qué trinh phat trién cac phuong én cia sang ché, cac thir nghiém dugc
tién hanh dé xac dinh xem céc thay dbi trong thanh phan va/hodc luong hodc ty 18 cla
céc thanh phin trong méi trudng cé tao ra cac dac tinh sinh trudng khac nhau cua tao
hay khong. Ngoai ra, cc thir nghiém duoc tién hanh dé x4c dinh xem viéc thiét k& quy
mb 16n hé nudi ciy tao s& thay dbi cac dic tinh sinh trudng cua tio hay khong. Cu thé,
lugng va t 1§ ciia MgSOs, Ure, CaClz, MgCla va KHaPO, duge cai bién @& nd lyc lam

tang muc lipit duge san xuat boi tao da dugce nudi cay.

Céac két qua 1én men dugc tao ra trong thé tich ctia mé bang 10L dugc md ta

trong bang dudi day:

Cac mé thur
nghiém phong
thi nghiém -
10L

Céc thanh
phéan/so ghi
nhan

NB4-
030311

NB6-
030311

NB4-
032311

NB6-
032311

NB3-
032811

NB4-
032811

(g/L)

Puong

50

50

50

50

50

Chiét xuat
nam men

7,5

7,5

7,5

7,5

7,5

MgSO4

0,1538

0,1538

0,1538

0,1538

NaCl

0

0

O -
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Ure 2 2 2 2 1 1
ZnSO4 0,1538 0,1538 0,1538 | 0,1538 0,1538 0,1538
CaCly 0,1538 0,1538 0,1538 | 0,1538 1 2
MgCl, 0,1538 0,1538 0,1538 | 0,1538 0,5 1
KH2PO4 - - 1,5 1,5 0,5 1
Yéu td vét 10 10 10 10 20 20
(16ng)- ml
S&t(111) Clorua
Zn sulfat
Mn sulfat
Axit boric
Dong sulfat
Thirc dn cho
sac vat
Ure:KH2POs | ure ure 2:1 2:1,5 2:0,5 2:0,5
200g/L 200g/L
Diém diéu 30 30 30 30 30 30
chinh nhiét d¢
% chat béo 8,13 6,89 88,98 84,28 56,1 64,3
Luuy mui NH; | mui NH3
manh manh
C6 van C6 van
dé pH dé pH
ndi bot ndi bot
Bang 2: Cac diéu kién 1én men dung tich 10L va két qua.
Thanh ph'?m/sé NB6- NB3- NB4- NB6- | NB3- NB40 | NB660
ghi nhén 032811 | 040711 | 040711 |040711 | 041911 |41911 41911
(g/L)
Puong 50 50 50 50 50 50 50
Chiét xuit 7,5 7,5 7,5 7,5 75| 75| 6,25
ndm men
MgSO4 2 2 2 2 2 2 2
NaCl 0 0 0 0 0 0 0
Ure 1 1 1 1 1 1 1
ZnSO4 0,1538 | 0,1538 0,1538 | 0,1538 0 0 0
CaClz 4 4 4 4 4 4 4
MgCla 2 2 2 2 2 2 2
KH2PO4 2 0,25 0,25 0,25 0,25| 0,25 0,25
Yéu tb vét 20 20 20 20 20 20 20
(16ng) - ml
S&t(11I) Clorua
Zn sulfat
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Axit boric

Pong sulfat

Thirc an cho
suc vat

Ure:KH2PO4

2:0,5

2:0,5

2:0,5

2:0,5

Piém diéu
chinh nhiét do

30

30

30

30

30

30

30

% chat béo

73,7

71,16

73,49

73,88

68,69 | 76,56 | 72,56

Bang 3: Cac diéu kién 1én men dung tich 10L b sung va két qua.

gﬁ; n/sghagrg; NB306 | NB4061 | NB606 | NB3062 | NB406 | NB603 | NB30 | NB406 | NB60

nhén 1411 411 1411 111 2111 2111 62811 | 2811 | 32811

(g/L)

Puong 50 50 50 50 50 50 50 50 50

Chiét xuét 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5 7,5

ndm men

MgSO; - 0,1538 2 2 2 2 21 0,1538 2 2

NaCl 0 0 0 4 8 0 0 0 0

Ure 2 1 1 1 1 1 1 1 1

ZnSO4 0,1538 0,1538 0 0 0 0 0 0 0

CaCl, 0,1538 4 4 4 4 4 41 0,1538 4

MgCl2 0,1538 2 2 2 2 2 2 20,1538

KH2POq4 2 0,25 0,25 0,25 0,25 0,25 0,25 0,25 0,25

Yéu to vét 10 10 0 0 0 0 0 0 0

(16ng) - ml

Sat(I1I)

Clorua

Zn sulfat

Mn sulfat

Axit boric

Podng sulfat

Thirc in

cho stic vat

Ure: 2:05 2:05 2:05 2:05 2:05 2:05 2:05 2:05 2:05

KH>PO4

Piém diéu 30 30

chinh nhiét

do

% chat béo 46,52 65,04 67,61 61,28 62,95 68,53 | 49,25 54,41 64,97
Xéc nhan cong thirc Anh hudng ctia NaCl Anh huong cua ty 1& mudi

Béng 4: Cac didu kién 1én men dung tich 10L bd sung va két qua.

Céc thir nghiém ndy, ma duoc tién hanh trong qué trinh phat trién cac phuong

an cua sang ché, cho thiy ring cac lugng/ty 1€ nhat dinh ctia co chat c6 mit trong moi
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trudng ¢ anh hudng truc tiép dén cac dic tinh sinh trudng cta tio (vi dy, tong sinh
khéi dat dugc ciing nhu lugng cla chit béo va/hoic ham luong clia cac thanh phén
khéc trong chinh sinh khdi). Cac théng sb ma tao ra sinh khdi c6 ham lwong chét béo
cao trong c4ac mé van hanh 10L, sau d6 duoc sir dung dé xac dinh xem liéu chung c6
thé dugc san xuit quy md 16n sinh khbi c6 ham lugng chit béo cao.

Vidu2

Su san xuét quy md 16n sinh khéi tao c6 ham lugng chét béo cao

Céc nd lyc ban diu dé tao ra sinh khéi tao di dudng dugc md ta trong Vidu 1
trén day sir dung cic phuong phap dua trén co s& cac quy trinh 1€n men ndm men. Céc
quy trinh ndy dugc thuc hién theo mé do cac han ché trong nha méy san xut
(Nicholasville, KY) va nhiét d6 ma c6 thé chi dugc kiém soat nim trong khoang tir 25
dn 30°C. Khoang nhiét do 12 16n do thiéu sy kiém soat hé mot cach chinh xdc. Nhu
duoc md ta trong bang 1 trén day, mirc chit béo dat dugc & nha méay Nicholasville,
KY nam trong khoang 8-38%. Tuy nhién, nhu néu trén, céc thit nghiém bd sung duge
tién hanh trong qué trinh phat trién c4c phuong 4n ctia séng ché ma gitip nhén dién mot
sb ty 18/lugng nhét dinh cta co chit ma c6 thé dugc sir dung trong qué trinh san Xuét
sinh khdi tao di dudng dé thay ddi su sinh trudng cia tdo va céc tinh chit/sy tao ra
sinh khéi. Su cai bién cac mirc va ty 1¢ clia méi trudng (vi du, MgSOs, Ure, CaCly,
MgClp, va KH2PO4) trong qué trinh 1én men duge nhéan dién va dugc xac dinh dic
didm d& thay dbi su sinh truéng cla tao, va dé tao ra sinh khéi véi cac tinh chét khic
nhau mot cach dang ké (vi du sinh khéi c6 ham luong chét béo cao hon mdt cach dang
ké&). Nhu dugc md t& dudi dy, quy trinh (bao gém mdi trudng chia ty 1&/luong co
chét da duoc xac dinh hitu hiéu trong viée tao ra sinh khéi tao c6 him lugng chét béo
cao (vi du, ham luong chét béo 16n hon 67%)) duoc thir nghiém tiép va duge thuc hién
trén quy md 16n va ca dudi dang mé c6 cung cép dinh dudng (nhd d6 cho phép bién
dbi va kidm soét luong nito, phospho, kali, va cacbon trong qua trinh thyc hién).

Chting Schizochytrium limacinum thu dugc va duge bdo quan trong lo lanh sau
dung tich 1,5mL & nhiét d¢ -80°C. DSi v6i mbi qua trinh nuéi cy, lo lanh siu duge
lam tan va dugc bd sung theo cach vo trung vao binh lic dung tich 1,0L chira mdi
trudmg. Moi trudng trong binh cAu dung tich 1 L chira c4c thanh phan nhu dugc thé
hién trong bang 5:
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Thanh phan Theo mé Nha sén xuét
__Dudng 50 g/l Cargill - Hammond, IN, USA
Chiét xuét nam men 10 g/L Sensient — Indianapolis, IN, USA
Mubi bién 4 g/L Sigma —Aldrich- St.Louis, MO USA

Bang 5. Méi truong dugc sit dung cho nudi cdy dung tich 1,0L.

Nhiét d6 cua binh lic chira Schizochytrium limacinum trong moi trudng dugc
duy tri & nhiét d6 30°C va lc & tbc dd 250 vong/phut cho dén thdi diém sao cho to da
di vao pha sinh trudng theo ham mi/16garit nhung truéc khi tiéu thu glucoza trong mdi
trudng (thuong 1a 72-144 gio).

Céc thanh phén ctia binh cAu nudi cdy dung tich 1 L sau d6 duge chuyén theo
cach v6 tring vao céc chai hut dung tich 2,0L v6i cac bd phan nbi vo tring ma duge
sit dung d& ndi voi cac binh 16n hon (binh dung tich 40L hogc 27 L hodc 18 L). Do
vy, cac qua trinh nuoi cAy binh nudi cdy dung tich 1 L dugc sir dung 1am nguyén liéu
nudi cdy va duoc bd sung theo céch vd trung vao binh nhén gibng (40L hogc 27L hodc

18L) chira mdi trudng dugc mo ta trong Bang 6 dudi déy:

Thanh phan g/L Nha san xuat

Duong 50 Cargill - Hammond, IN, USA

Chiét xuit nAm men | 7,5 Sensient - Indianapolis, IN, USA

MgSO4 0,1538 | Norkem Limited - Kutahya, Turkey

CaCly 0,1538 | Occidental Chemical Company - Dallas, TX

MgCl, 0,1538 | North American Salt Company - Overland Park, KS

Béang 6. Moi trudng dugce sir dung cho céc qua trinh nhén gidng d4u tién, 18L
hodc 27L.

Giai doan nhan giéng thir nhit (40/18/27L) dugc thuc hién & nhiét d6 30°C,
trong dong khi va cac diéu kién khudy dé duy tri mic oxy hoa tan & 10% hodc trén
10%, v cho dén khi it nhit 20 g/L glucoza dugc tiéu thy. Khi dugc sinh truéng trong
cac didu kién vo tring, khong can kiém soat d6 pH. Dtng hon 13, 46 pH nam trong
khoang c6 loi trong sudt qua trinh 1én men. Giai doan nhén gidng thtt nhét (40/18/27L)
duoc xem 13 hoan thanh khi sy sinh trudng cta tdo 1a trong giai doan sinh truéng theo
ham log/theo him mil, glucoza khong bi tiéu thu hét tir m6i trudng, nhung it nhét 20
g/L glucoza dd dugc ti€u thy (nhin chung, didu nay xay ra trong khoang 24-48 gio).
Binh 16n hon (4000/2000L) dugc chudn bi sin cho qué trinh nudi cdy giai doan nhén
gibng thir nhit (vi dy, binh duge nap ddy moi truong va duoc dua dén nhiét @9 30°C

trong cac diéu kién vo trung).
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Khi hoan thanh qué trinh nuéi ciy nhan giéng thir nhit, c4c thinh phén cta binh
nuéi cdy giai doan nhan giéng thir nhit (40/18/27L) dugc chuyén t6i binh véi it nhét
2000L mdi trudng dugc md ta trong Bang 7 dudi day:

Thanh phan g/L Nha san xuét

Puong 50 Cargill - Hammond, IN, USA

Chiét xuit nAm men | 7,5 Senient — Indianapolis, IN, USA

MgSO4 0,1538 | Norkem Limited — Kutahy, Turkey

CaClz 0,1538 | Occidental Chemical Company — Dallas, TX

MgClz 0,1538 | North American Salt Company — Overland Park, KS

Bang 7. Mbi trudng duge sit dung cho qué trinh nubi cdy nhan giéng tht hai
4000/2000L.

Qu4 trinh nudi cdy giai doan nhan gidng thir hai (4000/2000L) ndy dugc thyc
hién & nhiét d6 30°C, trong dong khi va cdc diéu kién khudy dé duy tri méc oxy hoa
tan & 10% ho#c trén 10%, va cho dén khi it nhat 20 g/L glucoza duogc tiéu thy. Khi
duoc sinh truong trong cac didu kién v6 tring, khong can kiém soét 46 pH. Ding hon
13, @6 pH nim trong khoang c6 loi trong sudt qua trinh 1én men. Giai doan nhén gibng
thir hai (4000/2000L) dugc xem 1a hoan thanh khi sy sinh trudng cuia tao la trong giai
doan sinh truéng theo ham log/theo ham md, glucoza khong bi ti€u thy hét tir moi
truong, nhung it nhit 20 g/L glucoza da duoc tiéu thy (nhin chung, didu nay xay ra
trong khoang 24-48 gio).

Khi hoan thanh qué trinh nu6i cAy nhan gidng thir hai (4000/2000L), cac thanh
phin ciia qué trinh nudi cdy nhan giéng thi hai dugc chuyén theo cach vo tring vao
binh nudi ciy thi ba v6i thé tich ndm trong khoang tir 70.000 L dén 220.000 L mdi

trudong vO tring & nhigt do 30°C nhu duge md ta trong Bang 8 dudi day:

Theo mé
Nguyén liéu thd | VAn hanh | Nha san xuat
theo mé
Duong 50 g/L Cargill - Hammond, IN, USA
Chiét xudt nAm | 7,5 g/L Sensient — Indianapolis, IN, USA
men
MgSO4 4 g/L Norkem Limited — Kutahya, Turkey
Ure 1g/LL PSC Sales — Northbrook, IL
CaCl 2 g/L Occidental Chemical Company — Dallas, TX
MgCl2 2 g/L North American Salt Company — Overland Park, KS
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| Lidochem — Hazlet, NJ |

| KH2PO4 [ 0,25 g/L

Khi 30 g/L glucoza di dugc tiéu thu béi to c6 mét trong binh nudi cdy thir ba
(binh dung tich 70.000-220.000 L), glucoza va nguyén liéu cép dé nudi cdy mé co
cung cip dinh dudng dugc bt dAu. Glucoza dugce duy tri & 10 g/L trong qué trinh nu6i
cy tao trén quy md 16n trong binh nu6i cdy thit ba (binh dung tich 70.000-220.000 L).
Nhu duge md ta trong Bang 9 dudi ddy, nguyén lidu cép dugce st dung cho quy trinh

nudi cdy mé cé cung cap dinh dudng chua:

Thitc dn cho stc vt

Thanh phan g/L Nha san xuat

Ure 2 g/L PCS Sales — Northbrook, IL
KH,PO4 0,5 g/L Lidochem — Hazlet, NJ

Bang 9. Nguyén liéu cép dugc st dung cho quy trinh nudi cy mé c6 cung cép dinh
dudng.

Nguyén li¢u cAp dé nudi cdy theo mé ¢ cung cAp dinh dudng dugc bb sung
trong khoang thoi gian 34 git. Mic du viée hidu co ché khong cén thiét dé thue hién
sang ché, va mic du séng ché khong bi giéi han & co ché tac dung cu thé bit ky, theo
mot sb phuong 4n, khoang thoi gian nay dugc xac dinh dua trén quan sat rang mat
khoang 20 gio dé nguyén liéu cép bét dau (dbi v6i 30 g/L glucoza duoc tiéu thu boi
tao c6 mit trong binh nudi cdy thir ba). Sau d6, qué trinh nap liéu két thac (vi dy, &
khoang thoi gian ghi nhén 1a gid 54) d4 cho phép tat ca cac dudng chét déu dugc loai
b6 (duoc tiéu thy) tir moi trudng. Viée thu hoach sinh khéi tao duge thuc hién khi két
thiic sy sinh trudng theo ham mi, ma xay ra nhin chung giita c4c khoang thoi gian ghi
nhén la gio 66-76.

Nuéc xuyt nudi cdy dugc ly tAm khir huyén phtl trong cac didu kién dé dat dugc
ham Iuong chét rin 14 15-30%, v6i san pham cb dugc sy phun 8 loai bd nude dén
ham luong hoi 4m cudi nhd hon 5%.

Két qua ctia mot s6 qua trinh nudi chy quy mé 16n, doc 1ap dugce thé hién trong

Fig. 1 va Bang 10-12 dudi day:

SEmé 1% chat | sinhkhdi | % thu hdi | % chét béo | % protein | % d6 am
béo (mAu | duge didu | tir thiét bi | (san phdm | (san clia san
thu chinh thé | ly tAm duge sdy | phim phim
hoach) tich (g/L) phun) dugce sy | duge sdy

-58-




25171

phun) phun
F1-2-11 | 60,7* 86,2 75,7 11,66 1,47
F1-3-11 | 69,64 86,4 55 70,25 16,47 1,37
F1-4-11 | 74,76 66,5 67 71,56 15,92 2,11
F1-5-11 |73,12 70,8 68 65,65 17,14 2,43
F1-6-11 | 62,77** | 45,7 89 54,8 13,35 2,14
F2-1-11 | 72,59 50,9 87 65,89 17,64 2,72
F2-2-11 |70,81 59,5 52 66,49 15,29 2,15

Bang 10. Két qua nudi cdy san xuit quy mé 16n
*mAu thu hoach tbi
** c4c van d& kiém soét quy trinh véi mé néy
oF1-2-11
x (6 thé tich mé bing 70.000 L va thé tich thu hoach bing 93.700 L
o F1-3-11
= (6 thé tich mé bing 70.000 L va thé tich thu hoach béng 84.000 L.
o F1-4-11
= (6 thé tich mé bing 70.000 L va thé tich thu hoach bang 92.300 L
o F1-5-11
= (6 thé tich mé bing 70.000 L va thé tich thu hoach bang 82.300 L
o F1-6-11
= (6 thé tich mé bing 80.000 L va thé tich thu hoach bang 83.600 L
o F2-2-11
= C6 thé tich mé bing 110.000 L va thé tich thu hoach béng 113.000L
o F2-2-11
= C6 thé tich mé bing 110.000 L va thé tich thu hoach bang 125.600L

Sinh khéi duoc tao thanh tir mi méi trudng nudi cdy mé c6 cung cép dinh
dudng, quy md 1én dugc xic dinh dac diém, bao gém phan tich tbng luong chét béo
(chét béo no va khong no); hoi 4m, ham luong axit docosahexaenoic (DHA), ham
lugng axit palmitic, ham lugng protein tho va ham lugng tro (Xem, vi du ham luong
chét béo va/hoi 4m - AOCS Am 5-04 “Rapid Determination of Oil/Fat Utilizing High
Temperature Solvent Extraction” v. 3/31/10; DHA/Palmitic - AOCS Method Ce 1b-89
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and AOAC Method of Analysis 991.39; Protein - AOAC 990.03; Tro - AOAC 942.05
Vol adjusted Biomass (g/L) - Stone, et. al. Dry Weight Measurement of Microbial

Biomass and Measurement Variablity Analysis. Biotechnology Techniques. Vol 6:

207-212
Bang 11
S mé/Chi | tong luong chit | Hoi am DHA Palmitic | Proteinthd | Tro cyc
thich béo% (thu (%) (mg/g) (mg/g) (%) dai 10%
hoach cubi cuc dai 6% ghi nhén khi
cing) giai phéng
SL-F1-1-11 72,70 1,39 191,8 379 14,96 3,5
SL-F1-3-11 69,64 1,37 181,1 366,2 16,47 3,08
SL-F1-4-11 73,71 2,11 185,8 373,8 15,92 3,11
SL-F1-5-11 73,12 2,43 176,8 351,3 17,14 0,0373
SL-F2-1-11 72,59 2,72 252,4 360,9 17,64 0,0363
SL-F2-2-11 70,81 2,15 247,2 365 15,29 0,041
SL-F2-3-11 72,86 2,50 197,36 269,4 11,58 3,29
SL-F2-4-11 69,03 3,07 177,9 133,65 18,23 3,9
SL-F2-5-11 70,10 2,12% 203,24 193,99 10,93 0,0342
SL-F2-6-11 73,55 2,61 203,99 206,67 12,01 3,34
SL-F2-8-11 70,86 1,91 190,31 287,79 12,71 33
SL-F2-9-11 76,89 1,68 191,69 227,52 9,62 3
SL-F1-8-11 76,31 1,55 191,41 318 10,71 3,8
SL-F2-10-11 72,15 1,75 186,24 256,13 13,37 4,81
SL-F2-11-11 73,64 2,49 184,34 299,77 11,45 4,42
SL-F1-9-11 75,57 1,28 202,51 250,01 10,02 3,48
SL-F2-13-11 70,95 1,66 182,82 326,94 12,39 4,59
SL-F2-14-11 69,13 1,42 196 253,11 14,79 3,65
SL-F1-13-11 67,56 1,73 184,66 212,92 15,1 3,97
SL-F1-14-11 68,57 1,23 170,16 89,35 11,86 4,22
SL-F3-4-11 68,8 1,56 203,25 183,65 15,31 3,84
SL-F1-15-11 70,58% 1,14 175,58 14737 9,8 3,56
SL-F1-16-11 72,72 1,31 175,28 91,4 10,43 4,06
SL-F3-8-11 71,75 1,8 207,95 138,37 14,32 3,65
SL-F5-5-11 68,7 1,23 189,07 119,72 11,68 3,42
SL-F1-25-11 74,80 1,54 9,16 3,68
SL-F3-14-11 76,24 1,90 8,41 3,08
SL-F3-15-11 75,80 1,08 13 3,26
SL-F1-1-12 70,24 8,3 3,51
Bang 11. X4c dinh dic diém céc qua trinh nudi cdy trén quy mé 16n
Bang 12
S&mé/Chu | % tdng lugng | Hoi dm DHA Palmitic | Proteinthd | Tro cuc
thich chét béo (thu (%) (mg/g) (mg/g) (%) dai 10%
hoach cudi cuc dai ghi nhan khi
cling) 6% giai phéng
SL-F1-25-11 74,80 1,54 170,63 355,6 9,16 3,68
SL-F3-14-11 76,24 1,90 179,85 346,41 8,41 3,08
SL-F3-15-11 75,80 1,08 182,81 367,01 7.3 3,26
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SL-F1-1-12 70,24 1,81 160,84 336,77 8,3 dugc giai
phéng
SL-F4-1-12 68,53 1,71 189,06 332,29 10,26 3,56
SL-F6-2-12 69,13 1,73 169,44 351,39 7,75 3,11
SL-F5-2-12 75,00 1,84 175,05 371,57 6,89 3,5
SL-F4-2-12 69,10 1,84 198,24 341,94 8,85 3,88
SL-F6-3-12 69,34 1,80 175,42 340,86 10,44 3,62
SL-F5-3-12 67,28 3,61 176,61 360,01 10,19 3,56
SL-F1-2-12 71,09 1,72 154,22 371,31 12,56 3,78
SL-F1-4-12 68,42 1,66 159,54 375,98 12,88 3,81
SL-F4-5-12 70,89 1,88 171,73 397,13 12,38 3,1
SL-F6-6-12 70,38 1,8 155,05 377,11 12,56 3,71
SL-F5-6-12 68,17 1,75 155,73 389,31 10,56 3,8
SL-F3-3-12 73,64 1,94% 156,25 393,08 12,13 3,52
SL-F1-7-12 71,97 1,58 164,05 362,4 8,75 3,98
SL-F3-4-12 70,93 2,37 183,88 366,83 10,13 2,23
SL-F6-7-12 70,95 2,66 176,68 366,29 10,56 4,31
SL-F1-8-12 72,08 1,94 172,91 407,2 9 3,62
SL-F3-6-12 72,15 - 1,85 10,56 7,56
SL-F3-7-12 69,63 2,42 10,57 3,67
SL-F3-8-12 71,77 1,78 '
SL-F3-9-12 69,18 1,74

Bang 12. Xéc dinh dic diém céc qua trinh nuéi cdy trén quy mo én

Ngoai ra, profin axit béo cta sinh khéi cling dugc xac dinh dic trung. Nhu
duogc thé hién trén Fig. 2, profin axit béo cua mai sinh khdi tdo dugc tao thanh 13 tuong
tw/phtt hop cao, doc 14p voi tdng lwong chét béo cia sinh khdi. Profin axit béo hdn
hop, so véi profin chung cta tAt ca cac mau dugc phén tich, duge thé hién trén Fig. 3.

Profin glyxerit cling dugc xac dinh b1 v6i mbi sinh khéi tao. Trong tong ham
luong glyxerit ctia sinh khéi, khoang 4-8% la diglyxerit, nhé hon 1% glyxerol, khoang
3-7% monoglyxerit va khoang 84-88% triglyxerit.
Vidu3
Thu hoach sinh khdi

Céc thr nghiém dugc tién hanh trong qua trinh phat trién céc phuong 4n cia
sang ché da xac dinh duoc rang tong luong chét béo trong sinh khéi ting gdy ra cac
vén d déng ké dbi vei viée ly tm sinh khéi tao. Vi thu hoi ham luong sinh khéi sau
khi ly tAm chi nam trong khoang tir khoang 45-85% tdng khdi lwgng sinh khéi. Diéu
ndy duoc thé hién, vi dy, trong Bang 13 duéi day:
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S6mé | %chat | Sinh % %thu | % chét % % d0
béo khdi protein | hoitir | béo (san | protein 4m san

(mdu | duoc (mBu | thiétbi | phim (san phim

thu diéu thu lytim | dugc | phim duoc

hoach) | chinh | hoach) sy duoc sy

thé tich phun) say phun

(glL) phun)

F1-2-11 | 60,7* 86,2 NA NA 75,7 11,66 1,47
F1-3-11 | 69,64 86,4 NA 55 70,25 16,47 1,37
F1-4-11 | 74,76 66,5 NA 67 71,56 15,92 2,11
F1-5-11 | 73,12 70,8 16,14 68 65,65 17,14 2,43
F1-6-11 | 62,77** | 45,7 NA 89 54,8 13,35 2,14
F2-1-11 | 72,59 50,9 16,29 87 65,89 17,64 2,72
F2-2-11 | 70,81 59,5 12,58 52 66,49 15,29 2,15

Bang 13. So sanh hiéu sudt chit béo va protein tir mau thu hoach truc tiép SO
véi san phim duoc sdy phun.

*mAu thu hoach tdi** c4c van @& kiém soét quy trinh véi mé nay F1-2-11

. C6 thé tich mé bing 70.000 L va thé tich thu hoach bang 93.700 L

F1-3-11

. C6 thé tich mé bing 70.000 L va thé tich thu hoach bang 84.000 L

F1-4-11

. Cé thé tich mé bing 70.000 L va thé tich thu hoach bing 92.300 L

F1-5-11

. C6 thé tich mé bing 70.000 L va thé tich thu hoach bing 82.300 L

F1-6-11

. C6 thé tich mé bing 80.000 L va thé tich thu hoach béng 83.600 L

F2-1-11

= C6 thd tich mé bing 110.000 L va thé tich thu hoach bang 113.000L

F2-2-11

. C6 thé tich mé bing 110.000 L va thé tich thu hoach bing 125.600L
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Céc van @& vé viéc thu hdi duoc x4c dinh c6 thé 13 do sy ting lugng lipit/déu ty
trong thp trong sinh khdi. Do viy, cac thir nghiém dugc tién hanh trong cic phuong

an ctia sang che dé c6 gang khac phuc van d€ nay.

Mot phuong phép ma cho thdy kha ning ting cudng viéc thu hoi sinh khéi 1a
Jam lanh méi truomg nudi cly chira sinh khéi téo trude khi ly tdm. Mac du vige hiéu co
ché khong can thiét d& thuc hién sang ché, va sang ché khong bi gi6i han & co ché tac
dung cu thé bét ky, theo mot s& phuong 4n, viéc lam lanh méi truong nudi chy lam
tang mat do lipit/dAu va cho phép thu hdi sinh khéi 16n hon.

Céc thir nghiém dugc tién hanh dé xéc dinh anh huong cia viée lam lanh sinh
khéi trudce khi ly tam.

Thit nghiém trong phong thi nghiém 1: 2 galong nudc xuyt duoc thu gom va
duoc bao quan & nhiét do 7-8°C trong hon 16 gio. Tam 6ng ly tAm dung tich 50 ml
duoc thu gom va dugc dat trong bé @4 dé dat dén nhiét 6 dich duge md ta trong bang
14 dudi day. T4t ca cac mAu déu duogc ly tm & toe d6 5000 vong/phut trong 5 phut.

Nhiét @6 (°C) | Quan sat tryc quan

10 Phén tach tuyet voi khong ch té bao ndi. Dich ndi bé mit trong sudt
20 Phan tach t6t khong c6 t& bao noi. Van duc hon 10°C

25 Két qua tuong tu d6i voi & 20°C van duc hon

30 Phén tach tot khong cé te bao n01 van duc

35 Phan tach tot khong co 18 bao ndi; rat van duc

40 Vin phén téch; céc % bao ndi; dich ndi bé mit trang duc nhu sita
45 Phén tach kém

50 Hau nhu khdng c6 sy phén tich voi nhiéu té bao no6i

Bang 14. Nhiét d6 nubi cdy va két qua ly tAm cta thir nghiém 1.
Thir nghiém trong phong thi nghiém 2: Cac maiu nudce xuyt moi duge thu gom
va duoc thir nghiém trong khoang nhiét do 10-30°C. Ching khong duoc lam lanh qua
dém nhu trong thir nghiém 1. Tét ¢4 cac mAu déu dugc dé yén trong bé nudc da dén

nhiét do dich. Céac mau duge ly tim & tdc d6 5000 vong/phut trong 5 phut.

Nhiét d6 | Quan sat tryc quan Mait d6 (g/ml)
C)
10 Phan tach tuyét voi khong c6 t& bao ndi. Dich ndi bé | 1,01967
mit trong suot
15 Phén tach t6t khong c6 t& bao ndi. Dich ndi trén bé
mit rat vén duc.
20 MAu van phan tich; nhin thiy dugc sy keo tu.
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25 Két qua rat tuong ty ddi voi & 20°C; sy van duc ting
30 Van phén tach tot; su van duc ting 1,02915

Béang 13. Nhiét d6 nudi cdy va két qua ly tdm cua thir nghiém 2.

Nhu duwoc md ta trong Vi du 2 va Fig. 1, trong qud trinh san xuét trén quy md
16m, viéc 1am lanh sinh khéi tru6e khi thu hdi (ly tim) 1am ting dang ké tong ty 1& thu
hdi sinh khdi. Nhiéu mé quy md 16n da duoc hoan thanh véi tdng ty 18 thu hdi x4p xi
95%.

TAt c& céc tai liéu cong bd va patent néu trong ban mo ta nay déu dugc dua vao
ban mo ta nay bang cach vién din. R& rang 12 ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuét nay c6 thé thuc hién céc cai bién va bién ddi khac nhau déi véi ché phdm
va phuong phap da duge mo ta theo sdng ché ma khdéng ndm ngoai pham vi va nguyén
Iy cua sang ché. Mic di sang ché di dugc md ta thong qua cac phwong an duge uu
tién cy thé, tuy nhién cin phai hiéu ring sang ché nhu dugc yéu ciu bio ho khong bi
gi6i han & cac phuong 4n cu thé niy. Do d6, céc cai bién khéac nhau vé céc cach thirc
thyc hién sang ché di dugec mo td ma rd rang d6i voi ngudi ¢6 hiéu biét trung binh

trong cé4c linh vuc ¢6 lién quan dugc xem la nam trong pham vi cta sang che.
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YEU CAUBAO HQ
1. Quy trinh san xuét sinh khdi tao chira it nhét 67% tdng lugng chit béo, trong d6 quy
trinh nay bao gbm budc nudi cdy tao trong hai hogc nhidu loai méi trudng nudi cdy

theo céch lién tuc, va trong d6 budc nudi cay nay bao gom:

nudi cdy tao trong mdi trudng nudi cly chira ngudn cacbon, chiét xuét ndm
men, ngudn magie va ngudn canxi; va sau d6, nudi cAy tao trong mdi trudng
nudi cdy chira ngudn cacbon, chiét xuAt nAm men, ngudn nito, ngudn phosphat,
ngudn magie, ngudn canxi, va 4g/l natri clorua hodc nhé hon, trong d6 nito va
phosphat ¢6 ty 16 nim trong khoang tir 50:1 dén 4:1, va trong d6 loai tao dugc
chon tr nhém bao gdm Thraustochytrium, Schizochytrium va

Aurantiochytrium.

2. Quy trinh theo diém 1, trong d6 mdt mdi trudng nudi cly trong sb hai hogc nhiéu
loai méi trudng nudi cdy chira 50 g/l ngudn cacbon, 7,5 g/l chiét xu4t ndm men, 0,15

g/l magie sulfat, 0,15 g/l canxi clorua va 0,15 g/l magie clorua.

3. Quy trinh theo diém 2, trong d6 ngudn cacbon 13 dudng.

4. Quy trinh theo diém 3, trong d6 dudng 1a glucoza.

5. Quy trinh theo diém 1, trong 6 mdt moi trudong nudi cdy trong s6 hai hozc nhiéu
moi truong nudi cly chira 50 g/l ngudn cacbon, 7,5 g/l chiét xuit nAm men, 4,0 g/l
magie sulfat, 1 g/l ure, 2 g/l canxi clorua, 2 g/l magie clorua va 0,25 g/l monokali
phosphat.

6. Quy trinh theo diém 5, trong d6 ngudn cacbon 13 dudng.

7. Quy trinh theo diém 1, trong 6 mdt moi truong nudi cdy trong sb hai hodc nhiéu
moi truong nudi cAy chira ngudn cacbon, chiét xudt nAm men va mudi bién.

8. Quy trinh theo diém 7, trong d6 ngudn cacbon 13 dudng.

9. Quy trinh theo diém 8, trong d6 dudng 1a glucoza.

10. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdm budc nudi chy tao
trong moi truong nudi cdy chira glucoza, chiét xuAt ndm men va mudi bién trudc khi
nudi ciy trong mdi truong nudi cly chira ngudn cacbon, chiét xudt ndm men, ngudn

magie va nguon canxi.
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11. Quy trinh theo diém 1, trong d6 méi trudng nudi cdy chira ngudn cacbon, chiét
xuAt ndm men, ngudn nito, ngudn phosphat, ngudn magie, ngudn canxi va 4 g/l natri
clorua hodc nhd hon, trong d6 nito va phosphat c6 ty 1& nam trong khoang tir 50:1 dén
4:1 duge bd sung véi nguyén liéu nap dé nudi cdy theo mé c6 cung cAp dinh dudng.

12. Quy trinh theo diém 11, trong d6 nguyén li¢u nap d8 nubi cdy theo mé c6 cung cép
dinh dudng chira ure va monokali phosphat.

13. Quy trinh theo diém 11, trong d6 sinh khdi tdo dugc thu hoach tir méi trudng nudi
cdy trong thoi gian tir 12 dén 24 gio sau khi ngimg quy trinh nu6i cly theo mé c6 cung
cép dinh dudng.

14. Quy trinh theo diém 13, trong d6 sinh khdi tao duoc thu hoach tir méi trudng nudi
cdy sau khi tit ca cac dudng chét da duoc loai bo/ti€u thy tir mdi truong. ‘

15. Quy trinh theo diém 13, trong d6 sinh khéi tao dwoc thu hoach béng céch ly tim
moi trudng nudi cy chira sinh khdi tao.

16. Quy trinh theo diém 15, trong d6 moi trudng nudi cdy dugc 1am lanh trude khi thu
hoach sinh khéi tao.

17. Quy trinh theo diém 16, trong d6 méi trudmg nudi chy duoc 1am lanh xubng nhiét
d6 ndm trong khoang tir khoang 5 dén 25°C.

18. Quy trinh theo diém 1, trong d6 tao 1a Schizochytrium limacinum.

19. Quy trinh theo diém 10, trong d6 m6i truong nudi cly chira 50 g/l glucoza, khoéng
10 g/I chiét xuét nAm men va khoéang 4 g/l mudi bién.

20. Quy trinh theo diém 1, trong @6 céc diéu kién nudi ciy bao gbm viéc thuc hién qua
trinh nudi cdy tio & nhiét do 30°C trong dong khi va céc diéu kién khudy dé duy tri
mirc oxy hoa tan ¢ 10%.

21. Quy trinh theo diém 1, trong d6 tdo dugc nudi cy trong diéu kién vo tring.

22. Quy trinh theo diém 1, trong d6 moi trudng nudi cdy ma chira ngudn cacbon, chiét
xuAt nAm men, ngudn nito, ngudn phosphat, ngudn magie, ngudn canxi va 4 g/l natri
clorua hogc nhé hon, trong d6 nito va phosphat c6 ty 1¢ nam trong khoang tir 50:1 dén

4:1, ¢6 magie va canxi voi ty 1€ nam trong khoang tir 4,5:1 dén 1:1.
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23. Quy trinh theo diém 1, trong d6 ngudn nito 13 it nhét mot trong sb cac chit ure,
pepton, chiét xudt mach nha, chiét xuit thit, axit casamino, dich ngdm ng0, natri

glutamat, amoni axetat, amoni sulfat, amoni clorua hodc amoni nitrat.
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FIG. 2
a) F1-2-11
F1-2-11
PROFIN AXIT BEO

THU NGHIEM KET QUA
C 06:0 (Axit Caproic) <0,10%
C 07:0 (Axit Heptanoic) <0,10%
C 08:0 (Axit Caprylic) <0,10%
C 09:0 (Axit Nonanoic) <0,10%
C 10:0 (Axit Capric) <0,10%
C 11:0 (Axit Undecanoic) <0,10%
C 12:0 (Axit Lauric) <0,10%
C 13:0 (Axit Tridecanoic) <0,10%
C 14:0 (Axit Myristic) 4,01%
C 14:1 (Axit Myristoleic) 1,35%
C 15:0 (Axit Pentadecanoic) <0,10%
C 15:1 (Axit Pentadecenoic) <0,10%
C 16:0 (Axit Palmitic) 54,42%
C 16:1 (Axit Palmitoleic) <0,10%
C 17:0 (Axit Margaric) 0,51%
C 17:1 (Axit Margaroleic) <0,10%
C 18:0 (Axit Stearic) 1,81%
C 18:1n7 (Axit Vaccenic) <0,10%
C 18:1n9 (Axit Oleic) <0,10%
C 18:1n9t (Axit Elaidic) <0,10%
C 18:2n6 (Axit Linoleic) <0,10%
C 18:2n6t (Axit Linolelaidic) <0,10%
C 18:3n3 (alpha-Linolenic) _ <0,10%
C 18:3n6 (gama-Linolenic) <0,10%
C 19:0 (Axit Nonadecanoic) <0,10%
C 20:0 (Axit Arachidic) 0,31%
C 20:1 (Axit Eicosenoic) <0,10%
C 20:2n6 (Axit Eicosadienoic) <0,10%
C 20:3n3 (Axit Eicosatrienoic) <0,10%
C 20:3n6 (Axit homo-gama-Linolenic) <0,10%
C 20:4n6 (Axit Arachidonic) <0,10%
C 20:5n3 (Axit Eicosapentaenoic) 0,37%
C 21:0 (Axit Heneicosanoic) <0,10%
C 22:0 (Axit Behenic) 0,18%
C 22:1 (Axit Erucic) 0,63%
C 22:2n6 (Axit Docosadienoic) 0,45%

-82-



25171

FIG. 2 TIEP
C 22:5n3 (Axit Docosapentaenoic) <0,10%
C 22:6n3 (Axit Docosahexaenoic) 27,22%
C 23:0 (Axit Tricosanoic) <0,10%
C 24:0 (Axit Lignoceric) <0,10%
C 24:1 (Axit Nervonic) <0,10%
Céc thanh phan chua biét 0,95%
b) F1-9-11
F1-9-11
PROFIN AXIT BEO

THU NGHIEM KET QUA
C 06:0 (Axit Caproic) <0,10%
C 07:0 (Axit Heptanoic) <0,10%
C 08:0 (Axit Caprylic) <0,10%
C 09:0 (Axit Nonanoic) ' <0,10%
C 10:0 (Axit Capric) <0,10%
C 11:0 (Axit Undecanoic) <0,10%
C 12:0 (Axit Lauric) <0,10%
C 13:0 (Axit Tridecanoic) <0,10%
C 14:0 (Axit Myristic) 4,15%
C 14:1 (Axit Myristoleic) 1,51%
C 15:0 (Axit Pentadecanoic) <0,10%
C 15:1 (Axit Pentadecenoic) <0,10%
C 16:0 (Axit Palmitic) 55,50%
C 16:1 (Axit Palmitoleic) <0,10%
C 17:0 (Axit Margaric) 0,53%
C 17:1 (Axit Margaroleic) <0,10%
C 18:0 (Axit Stearic) 1,77%
C 18:1n7 (Axit Vaccenic) <0,10%
C 18:1n9 (Axit Oleic) <0,10%
C 18:1n9t (Axit Elaidic) <0,10%
C 18:2n6 (Axit Linoleic) <0,10%
C 18:2n6t (Axit Linolelaidic) <0,10%
C 18:3n3 (alpha-Linolenic) <0,10%
C 18:3n6 (gama-Linolenic) <0,10%
C 19:0 (Axit Nonadecanoic) <0,10%
C 20:0 (Axit Arachidic) 0,30%
C 20:1 (Axit Eicosenoic) <0,10%
C 20:2n6 (Axit Eicosadienoic) <0,10%
C 20:3n3 (Axit Eicosatrienoic) <0,10%
C 20:3n6 (Axit homo-gama-Linolenic) <0,10%
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FIG. 2 TIEP
C 20:4n6 (Axit Arachidonic) <0,10%
C 20:5n3 (Axit Eicosapentaenoic) 0,13%
C 21:0 (Axit Heneicosanoic) <0,10%
C 22:0 (Axit Behenic) <0,10%
C 22:1 (Axit Erucic) 0,58%
C 22:2n6 (Axit Docosadienoic) 0,43%
C 22:5n3 (Axit Docosapentaenoic) <0,10%
C 22:6n3 (Axit Docosahexaenoic) 27,03%
C 23:0 (Axit Tricosanoic) <0,10%
C 24:0 (Axit Lignoxeric) ' <0,10%
C 24:1 (Axit Nervonic) <0,10%
Céc thanh phan chua biét 0,57%
¢) F1-5-11
F1-5-11
PROFIN AXIT BEO

THU NGHIEM KET QUA
C 06:0 (Axit Caproic) <0,10%
C 07:0 (Axit Heptanoic) <0,10%
C 08:0 (Axit Caprylic) <0,10%
C 09:0 (Axit Nonanoic) <0,10%
C 10:0 (Axit Capric) <0,10%
C 11:0 (Axit Undecanoic) <0,10%
C 12:0 (Axit Lauric) <0,10%
C 13:0 (Axit Tridecanoic) <0,10%
C 14:0 (Axit Myristic) 3,42%
C 14:1 (Axit Myristoleic) 1,92%
C 15:0 (Axit Pentadecanoic) <0,10%
C 15:1 (Axit Pentadecenoic) <0,10%
C 16:0 (Axit Palmitic) 54,15%
C 16:1 (Axit Palmitoleic) <0,10%
C 17:0 (Axit Margaric) 0,85%
C 17:1 (Axit Margaroleic) <0,10%
C 18:0 (Axit Stearic) 1,80%
C 18:1n7 (Axit Vaccenic) <0,10%
C 18:1n9 (Axit Oleic) <0,10%
C 18:1n9t (Axit Elaidic) <0,10%
C 18:2n6 (Axit Linoleic) <0,10%
C 18:2n6t (Axit Linolelaidic) <0,10%
C 18:3n3 (alpha-Linolenic) <0,10%
C 18:3n6 (gama-Linolenic) <0,10%
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FIG. 2 TIEP
C 19:0 (Axit Nonadecanoic) <0,10%
C 20:0 (Axit Arachidic) 0,23%
C 20:1 (Axit Eicosenoic) <0,10%
C 20:2n6 (Axit Eicosadienoic) <0,10%
C 20:3n3 (Axit Eicosatrienoic) <0,10%
C 20:3n6 (Axit homo-gama-Linolenic) <0,10%
C 20:4n6 (Axit Arachidonic) <0,10%
C 20:5n3 (Axit Eicosapentaenoic) 0,33%
C 21:0 (Axit Heneicosanoic) <0,10%
C 22:0 (Axit Behenic) <0,10%
C 22:1 (Axit Erucic) 0,38%
C 22:2n6 (Axit Docosadienoic) 0,42%
C 22:5n3 (Axit Docosapentaenoic) <0,10%
C 22:6n3 (Axit Docosahexaenoic) 27,34%
C 23:0 (Axit Tricosanoic) <0,10%
C 24:0 (Axit Lignoxeric) <0,10%
C 24:1 (Axit Nervonic) <0,10%
Céc thanh phén chua biét 0,62%
d) F1-14-11
F1-14-11
PROFIN AXIT BEO

THU NGHIEM KET QUA
C 06:0 (Axit Caproic) <0,10%
C 07:0 (Axit Heptanoic) <0,10%
C 08:0 (Axit Caprylic) <0,10%
C 09:0 (Axit Nonanoic) <0,10%
C 10:0 (Axit Capric) <0,10%
C 11:0 (Axit Undecanoic) <0,10%
C 12:0 (Axit Lauric) 0,17%
C 13:0 (Axit Tridecanoic) <0,10%
C 14:0 (Axit Myristic) 4,57%
C 14:1 (Axit Myristoleic) <0,10%
C 15:0 (Axit Pentadecanoic) 1,44%
C 15:1 (Axit Pentadecenoic) <0,10%
C 16:0 (Axit Palmitic) 53,49%
C 16:1 (Axit Palmitoleic) 0,14%
C 17:0 (Axit Margaric) 0,45%
C 17:1 (Axit Margaroleic) <0,10%
C 18:0 (Axit Stearic) 1,67%
C 18:1n7 (Axit Vaccenic) <0,10%
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FIG. 2 TIEP
C 18:1n9 (Axit Oleic) 0,11%
C 18:1n9t (Axit Elaidic) <0,10%
C 18:2n6 (Axit Linoleic) <0,10%
C 18:2n6t (Axit Linolelaidic) <0,10%
C 18:3n3 (alpha-Linolenic) <0,10%
C 18:3n6 (gama-Linolenic) <0,10%
C 19:0 (Axit Nonadecanoic) <0,10%
C 20:0 (Axit Arachidic) 0,31%
C 20:1 (Axit Eicosenoic) <0,10%
C 20:2n6 (Axit Eicosadienoic) <0,10%
C 20:3n3 (Axit Eicosatrienoic) <0,10%
C 20:3n6 (Axit homo-gama-Linolenic) 0,15%
C 20:4n6 (Axit Arachidonic) 0,86%
C 20:5n3 (Axit Eicosapentaenoic) 0,31%
C 21:0 (Axit Heneicosanoic) <0,10%
C 22:0 (Axit Behenic) 0,17%
C 22:1 (Axit Erucic) <0,10%
C 22:2n6 (Axit Docosadienoic) <0,10%
C 22:5n3 (Axit Docosapentaenoic) <0,10%
C 22:6n3 (Axit Docosahexaenoic) 27,33%
C 23:0 (Axit Tricosanoic) <0,10%
C 24:0 (Axit Lignoxeric) 0,14%
C 24:1 (Axit Nervonic) 0,22%
Céc thanh phan chua biét 1,42%
e) F1-15-11
F1-15-11
PROFIN AXIT BEO

THU NGHIEM KET QUA
C 06:0 (Axit Caproic) - <0,10%
.C 07:0 (Axit Heptanoic) <0,10%
C 08:0 (Axit Caprylic) <0,10%
C 09:0 (Axit Nonanoic) <0,10%
C 10:0 (Axit Capric) <0,10%
C 11:0 (Axit Undecanoic) <0,10%
C 12:0 (Axit Lauric) 0,16%
C 13:0 (Axit Tridecanoic) <0,10%
C 14:0 (Axit Myristic) 4,43%
C 14:1 (Axit Myristoleic) 0,18%
C 15:0 (Axit Pentadecanoic) 1,17%
C 15:1 (Axit Pentadecenoic) <0,10%
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FIG. 2 TIEP

C 16:0 (Axit Palmitic) 55,87%
C 16:1 (Axit Palmitoleic) 0,13%
C 17:0 (Axit Margaric) 0,40%
C 17:1 (Axit Margaroleic) <0,10%
C 18:0 (Axit Stearic) 1,67%
C 18:1n7 (Axit Vaccenic) <0,10%
C 18:1n9 (Axit Oleic) <0,10%
C 18:1n9t (Axit Elaidic) <0,10%
C 18:2n6 (Axit Linoleic) <0,10%
C 18:2n6t (Axit Linolelaidic) <0,10%
C 18:3n3 (alpha-Linolenic) <0,10%
C 18:3n6 (gama-Linolenic) <0,10%
C 19:0 (Axit Nonadecanoic) <0,10%
C 20:0 (Axit Arachidic) 0,28%
C 20:1 (Axit Eicosenoic) <0,10%
C 20:2n6 (Axit Eicosadienoic) <0,10%
C 20:3n3 (Axit Eicosatrienoic) 0,90%
C 20:3n6 (Axit homo-gama-Linolenic) 0,13%
C 20:4n6 (Axit Arachidonic) <0,10%
C 20:5n3 (Axit Eicosapentaenoic) 0,29%
C 21:0 (Axit Heneicosanoic) <0,10%
C 22:0 (Axit Behenic) 0,15%
C 22:1 (Axit Erucic) <0,10%
C 22:2n6 (Axit Docosadienoic) 0,43%
C 22:5n3 (Axit Docosapentaenoic) <0,10%
C 22:6n3 (Axit Docosahexaenoic) 26,92%
C 23:0 (Axit Tricosanoic) <0,10%
C 24:0 (Axit Lignoxeric) <0,10%
C 24:1 (Axit Nervonic) 0,22%
Céc thanh phan chua biét 0,65%
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FIG. 3
CAC PHONG THI NGHIEM BAM BAO CHAT LUONG CUA ALLTECH
Profin Axit Béo Tiéu Biéu Cua Bot Algae-S

Axit Béo Ham lwong chit béo (%)
Axit Caproic <0,10%
Axit Heptanoic <0,10%
Axit Caprylic <0,10%
Axit Nonanoic <0,10%
Axit Capric <0,10%
Axit Undecanoic <0,10%
Axit Lauric <0,10%
Axit Tridecanoic <0,10%
Axit Myristic 3,86%
Axit Myristoleic 1,60%
Axit Pentadecanoic <0,10%
Axit Palmitic 54,69%
Axit Palmitoleic <0,10%
Axit Margaric 0,63%
Axit Margaroleic <0,10%
Axit Stearic 1,80%
Axit Vaccenic <0,10%
Axit Oleic <0,10%
Axit Elaidic <0,10%
Axit Linoleic <0,10%
Axit Linolelaidic <0,10%
Axit alpha-Linoleic <0,10%
Axit gama-Linoleic <0,10%
Axit Nonadecanoic <0,10%
Axit Arachidic 0,28%
Axit Eicosenoic <0,10%
Axit Eicosadienoic <0,10%
Axit Eicosatrienoic <0,10%
Axit homo-gama-Linoleic <0,10%
Axit Arachidonic <0,10%
Axit Eicosapentaenoic 0,28%
Axit Heneicosanoic <0,10%
Axit Behenic <0,10%
Axit Erucic 0,53%
Axit Docosadienoic 0,43%
Axit Docosapentaenoic <0,10%
Axit Docosahexaenoic 27,20%
Axit Tricosanoic <0,10%
Axit Lignoxeric <0,10%
Axit Nervonic <0,10%
Céc thanh phin chua biét 0,71%
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