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Linh vwe k§ thuit dwoe dé cap

Sang ché thudc Iinh vuc cdng nghé sinh hoc, cu thé 1a dé cap dén chiing vi tao bién
di dudng Aurantiochytrium mangrovei KG145 dugc phan 1ap c6 kha ning san xuit
polysacarit ngoai bao (EPS) va axit béo khong bao hoa da ndi d6i nhu DHA, EPA, DPA
ddng thoi con ¢ kha nang tdng hop squalen va carotenoit dé phat trién 1am thuc phdm
bao vé strc khoe cho ngudi, m§ phdm, dwoc phim, nhién liéu sinh hoc va thirc #n cho

dong vt nudi.
Tinh trang k¥ thuit ciia sang ché

Hién nay, dau c4 1a ngudn cung cép axit béo docosahexaenoic (DHA, C22:6, n-3)
chinh cho cAc ting dung thirc pham va thire dn chin nudi, nhung ngudn cé ty nhién ngay
cang bi bj han ché (Naylor RL et al., Feeding aquaculture in an era of finite resources.
PNAS. 106: 15103-15110). Su gia ting dan sb, nhu cau vé thirc an nudi tréng thily san
ngdy cang ting va ngudn cung tir danh bat thily san qua muc da thic ddy tim kiém cac
ngudn cung cdp DHA méi dé thu hep khoang cach gifra cung va ciu vé céc axit béo
khong bdo hoa da nbi d6i (Polyunsaturated fatty acids - PUFA) nay (Tocher DR et al.,
Betancor MB, Sprague M, Olsen RE, Napier JA (2019) Omega-3 long-chain
polyunsaturated fatty acids, EPA and DHA: Bridging the gap between supply and
demand. Nutrients. 11: 1-20, 2019). Chinh vi vay, viéc tim kiém nguén sinh vat ¢6 kha
ning tong hop DHA cao thay thé ngudn dau c4 1a vin d& da duoc dit ra cin phai giai
quyét tir vai thap ky nay. Gan déy, vi tao bién di dudng dwoc xem 12 dbi twong rét tidm
ning cho viéc thay thé diu ca trong viéc cung cip cac n-3 PUFAs (Aasen et al.,
Thraustochytrids as production organisms for docosahexaenoic acid (DHA), squalen,
and carotenoids. Applied microbiology and biotechnology. 100(10): 4309-4221, 2016;
Marchan LF et al., Taxonomy, ecology and biotechnological applications of
thraustochytrids: a review. Biotechnol. Adv. 36:26-46, 2018). Viéc san xuét o-3 PUFAs
tir dbi tuong nay so vdi cac loai vi tao bién quang tir dudng truyén théng khac ¢6 nhidu
thudn loi hon: ¢6 thé duy tri cc diéu kién nudi trong tdi wu va giam tap nhidm, qua trinh

san xuét c6 thé kéo dai quanh nam, khong phu thuéc muia vu hay khi hau; c6 thé d& dang
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kiém soat dugc cac didu kién nudi trdng, dam bao dugc chit lugng san phim theo mong
mubn, mat d6 t& bao (MDTB) tao cao (Bumbak et al., Best practices in heterotrophic
high-cell-density microalgal processes: achievements, potential and possible
limitations. Applied microbiology and biotechnology. 91(1): 31-46, 2011). Sinh khéi
Aurantiochytrium sp. chira t&i 50 ~ 77% lipit, trong d6 30 - 70% la DHA (Huang TY et
al., A fermentation strategy for producing docosahexaenoic acid in Aurantiochytrium
limacinum SR21 and increasing C22: 6 proportions in total fatty acid. Bioresource
technology. 123:8-14; Li J et al., A strategy for the highly efficient production of
docosahexaenoic acid by Aurantiochytrium limacinum SR21 using glucose and
glycerol as the mixed carbon sources. Bioresour. Technol. 177:51-57), 25% carbohydrat
va 10% protein (Ramos-Vega A et al., Prospects on the use bf Schizochytrium sp. to
develop oral vaccines. Front Microbiol . 9:02506) va terpenoit bao gdm astaxanthin,
phoenicoxanthin, canthaxanthin va p-carotene (Xie et al., Mining terpenoids production
and biosynthetic pathway in thraustochytrids. Bioresource Technol. 244:1269-1280).
Ngoai ra, chiing con c6 thanh phin axit béo don gian chu yéu bao gdm axit myristic,
axit palmitic, DHA va axit docosapentaenoic (DPA, C22:5, w-6) (Jiang Y et al., Fatty
acid composition and squalen content of the marine microalga Schizochytrium
mangrovei. J. Agric. Food Chem. 52: 1196-1200). Hién nay, Aurantiochytrium sp. da
dugc nguoi ti€u dung don nhan nhu mot nguén bd sung DHA ty nhién, ddc biét 1a thuan
chay (Ratledge C, Omega-3 biotechnology: errors and omissions. Biofechnol Adv.
30:1746-1747, 2012) va try thanh san phim thuong mai 16n nhét cung cip DHA tir vi
sinh vat do dugc Cuc Quan ly Thuc phém va Duoc phdm Hoa Ky (FDA) chép thuin
(Subhash GV et al., Carbon streaming in microalgae: extraction and analysis methods

for high value com- pounds. Bioresource Technol. 244:1304-1316, 2017).

Bén canh cac chi vi tdo c6 thé nudi theo phuong thic di dudng nhu
Crypthecodinium, Nitzschia, con c¢6 nhoém vi tdo bién di dudng thudc nganh
Labyrinthulomycota (Pang Diém Hong va cdng su, Vi tao bién di dudng Labyrinthula,
Schizochytrium, Thraustochytrium méi & Viét Nam: Tiém nang va thach thtrc. Nha xudt
bén khoa hoc tw nhién va cong nghé.). Thraustochytrids truge day duge xép vao nhom
nim bién nhung tir nhitng nim 2020 tré lai day, ching dugc Xép vao nhém vi tao bién
di dudng dua trén cac két qua nghién ctru vé gen va ptotein ciing nhu cc bang ching

nghién ciru d4 chi ra td tién ctia nhém nay c6 chira lap thé sau d6 lap thé mat di chitc
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ning quang hop clia né va trd thanh noi du tru céc axit béo ciia co thé (Leyland B et
al., Are thraustochytrids algae? Fungal Biol. 121: 835-840, 2017). Giéng nhu cc co thé
sinh vat c6 dau khac, cac thraustochytrids tich liiy lipit khi thiéu mét yéu t6 ting truéng
thiét yéu va huu trit cac axit béo dugce tao ra dudi dang triacylglycerol trong cac thé lipit
noi bao (Watanabe T et al.,Regulation of TG accumulation and lipid droplet
morphology by the novel TLDP1 in Aurantiochytrium limacinum F26-b. J. Lipid Res.
58: 2334-2347, 2017). Cac axit béo c6 mach cacbon ngén hon duoc tdng hop theo con
duong téng hop axit béo binh thudng (qué trinh gin 2 céc bon va tiép theo 1a khir bio
hoa) trong khi PUFAs duoc tdng hop thong qua con dudng polyketit (PKS). Con duong
PKS 13 mot qu4 trinh hiéu qua hon vé nhu ciu oxy va ning luong so véi con dudng khir
bao hoa twong tu cho qua trinh sinh tdng hop PUFA dugc tim thiy & cac vi khudn sinh
diu khac (Napier JA, Plumbing the depths of PUFA biosynthesis: A novel polyketide
synthase-like pathway from marine organisms. Trends Plant Sci. 7: 51-54, 2002). Pidu
ndy 1a mdt thudn loi 16n cho viéc sén xuit DHA & dbi tuong thraustochytrids khi st
dung céac hé théng binh 1én men thong thudng dé vi tio bién di dudng nay c6 thé dat
duge mat do té bao (MDTB) rét cao, trong d6 suc khi thuong 12 mot yéu t6 han ché cho
qué trinh tich lfly sinh khéi ¢6 ham lwong DHA cao (Stanbury PF et al., Aeration and
agitation Principles Ferment. Technol. 243-275, 1995).

Hang loat céc vi sinh vét di dudng c6 kha ning phan giai cac chét hitu co, dong
g0p vai trd quan trong trong qua trinh tai tao cac chét dinh dudng c6 trong hé sinh théi
(Thompson CE et al., A potential source for cellulolytic enzyme discovery and
environmental aspects revealed through metagenomics of Brazilian mangroves. AMB
Express. 3:65). EPSs dugc tiét ra rong rai bdi céc sinh vat bién khac nhau nhu thyuc vat,
dong vat, vi tao va vi khudn (Philippis RD et al., Exocellular polysaccharide from
cyanobacteria and their possible applications. FEMS Microbiol Rev. 22:151-175). Céac
EPSs duoc tao ra & co thé nay c6 hoat tinh sinh hoc cao nhu chéng ung thu, chit chéng
dong mau (chét trong tu heparin) va ding trong bang b6 cac vét thuong cho phiu thuit
mit va khép (Jain R et al., Extracellular polysaccharide production by thraustochytrid
protists. Marine Biotechnology. 7: 184-92, 2005). Ngoai cic ing dung trong y té, cac
EPS ciing con ¢6 vai trd rat quan trong 1am chét 6n dinh nhii tvong (trong thuc phim),
chét keo tu (trong 1am sach nuéc va khai thic quing), chét 6n dinh bot (trong bia va chit

16ng chita chay), chit keo (trong cong nghé enzym va thuc pham), chit dudng 4m (trong
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m§ phim va duoc phim) va 14 chét tic ché sy hinh thanh tinh thé trong thuc phdm dong
lanh va xi-r6 dudng (Sutherland IW, Novel and established applications of microbial
polysaccharides. Trends Biotechnol. 16, 41-46, 1998). Cho dén nay, trén cac dbi tugng
12 vi sinh vat bién néi chung va vi to bién di dudng néi riéng, chua c6 céng bd nao vé
kha ning tao ra cdc EPSs m&i va hitu ich. O vi khuén dj dudng va vi khuén lam, céc
EPS c6 thé tdn tai du6i dang vién nang bao quanh té bao hoic duéi dang chit nhon phén
tan. Cac EPS mang lai mot sb loi ich cho céc té bao tao ra no. Trong céc cot nude ndi,
EPS gitip cho viéc ling dong thuc vat phit du n& hoa va céc chét lo lung khac. Chiing
cling anh hudéng dén viéc chuyén cac kim loai ndng va cac hop chit doc hai khac tir cac
cot nude sang phan trdm tich. Trong hé théng sinh vét ddy, ching gitp lién két va on
dinh trdm tich va didu chinh sy bam dinh ctia mdt s6 du tring dong vat khéng xuong
sdng 1én bé mit. Cac EPS déng vai trd chinh trong viéc hinh'thénh mang sinh hoc va
tao mang sinh hoc. Chung ciing dung lam thtrc dn cho gidp xac chén chéo harpacticoid,
giun tron, trung banh xe va nhiéu loai dong vat phil du khac nhau (Bhosle NB et al.,
Isolation and partial chemical analysis of exopolysaccharides from the marine fouling
diatoms Navicula subinflata. Bot Mar: 38: 103—-110, 1995; Decho, 1990). Do 46, cac
sinh vat san xuit EPS (khi EPS dat s6 luong dang ké) s& c6 vai trd sinh thai quan trong.
Trong sb céc sinh vét bién d6 phai ké dén vai trd ctia nhém thraustochytrids, ching
thudng dugc tim thdy trong moi truong sdng clia rimg ngdp min, bién va cira sdng va
da dugc chirmg minh 13 san sinh ra mot loat cc enzym ngoai bao ¢6 thé phén hity va céc
khoéang vi lugng hitu co trong moi truong. O céc moi trudng nudi cdy ciia cac loai khac
nhau c6 thé hién cdc hoat dong ctia nhidu enzym phan giai khac nhau nhu cellulaza,
lipaza, proteaza, amylaza va glucosidaza (Liu Y et al., Culturable diversity and
biochemical features of thraustochytrids from coastal waters of Southern China. App!/
Microbiol Biotechnol. 98:3241-3255, 2014; Taoka Y et al., Influences of culture
temperature on the growth, lipid content and fatty acid composition of Aurantiochytrium
sp. strain mh0186. Marine biotechnology. 11(3):368-374, 2009). Cac EPS bién dbi trong
sudt qua trinh hinh thanh té bao, trong qua trinh sinh trudng, phat trién cua té bao, tuong
tac gitra té bao véi té bao ciing nhu gifra té bao v6i mdi trudong (Pogorelko G et al.,
Arabidopsis and Brachypodium distachyon transgenic plants expressing Aspergillus
nidulans acetylesterases have decreased degree of polysaccharide acetylation and

increased resistance to pathogens. Plant Physiology. 162(1):9-23, 2013). Tuy nhién,
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nguoc lai chinh viéc san xuét EPS c6 thé mang lai mot s6 loi ich sinh hoc cho c6 thé
thraustochytrid. DAu tién, cic ching vi tao bién di dudng thraustochytrid duoc phan 1ap
tir c4c ving rimg ngap min - noi trai qua qua trinh phoi nhiém va ngap nuéc dinh ky
theo thity triéu nhung nhd ¢6 EPS, céc té bao vi sinh vat sdng & didu kién néu trén (trong
d6 c6 thraustochytrid) c6 kha nang gitr 4m khi tiép xtic v6i khong khi (lac thiy tridu
xudng). Do phirc tap ciia polysacharit trong thanh t€ bao va su hinh thanh mang luéi
polysacharit quyét dinh d9 bén, tinh linh hoat va chirc ning ciia thanh té bao so cép.

Aurantiochytrium 13 vi tao bién di dudng dugc xem 13 ngudn san xut cac axit
béo khong bdo hoa cao nhit, ham lwong lipit chiém 70% sinh khéi kho (SKK) va DHA
chiém 30 - 70% so véi cac axit béo tong sb (total fatty acids - TFA) va né khong c6 doc
t6 tho (Manikan V et al., A new strain of docosahexaenoic acid producing microalga
from Malaysian coastal waters. Algal Research. 9: 40-7, 2015). Ching
Aurantiochytrium sp. ATCC PRA-276 c6 SKK dat 23,9 g/L sau 96 gid nudi cdy trong
hé théng 1én men sir dung ndng dd nito ban dau 13 0,22 g/L va glucose 14 30 g/L. Trong
cac didu kién nay, ham lugng DHA va DPA ®-6 lan luot 12 2,54 va 0,80 g/L.
Aurantiochytrium sp. MA20 c6 sinh khéi, lipit vA DHA 1an luot 12 29,1 £ 0,13, 16,2 +
0,31 va 9,47 + 0,26 g/LL (Wang Q et al., Enhancement of DHA production from
Aurantiochytrium sp. by atmospheric and room temperature plasma mutagenesis aided
with microbial microdroplet culture screening. Biomass Conversion and Biorefinery.
6:1-2, 2022). Theo Wang va cong su, bang cach két hop gifta cdc qua trinh chuyén hoa
axit béo thi ching Aurantiochytrium sp. SD116 c6 ham luong DHA dat 61% so véi TFA
va 331 mg/g sinh khéi khd. Nuoi chy theo mé ching 4. limacinum SR21 trong didu kién
str dung glucoza 90g/L, cao nim men 10g/L va mubi bién 17,5 g/L, sinh truéng cua té
bao dat 55 g SKK/L, ham lugng axit béo dat 44% SKK va san luong DHA 1a 12,5 g/L.
Do d6, ham lugng DHA, EPA va DPA phu thudc rAt nhiéu vao diéu kién nubi céy nhu
nhiét do, nguff)n nito, nguén carbon, d0 man.

Céc PUFA c¢6 rét nhidu vai trd dbi véi sirc khoe con nguoi nhu: tham gia vao sy
diu hoa qua trinh trao ddi lipit, van chuyén va huéng t6i cac mo. Do PUFA tham gia
vao thanh phin cdu trac thanh té bao nén sy c6 mit cia ching trong thanh phan
phospholipit gop phén tao nén tinh linh dong ctia mang té bao, gop phin quan trong
trong viéc didu chinh hoat dong ctia céc protein mang. Thanh phén quan trong trong ciu

tao t& bao ndo, dic biét ndo ctia tré nhod tir 0 - 2 tudi 12 PUFA. Chting c6 anh huéng tich
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cwc va quan trong dén hoat dong ctia hé théng than kinh trung wong, cAn thiét cho su
phat trién chuc néng ndo b va thi gidc & tré nhd. Can nhin manh rﬁng ndo bd khong thé
duy tri hoat dong néu nhu khong cé nhiing axit béo quan trong niy (Nagy K et al.,
Importance of fatty acids in physiopathology of human body. InFatty acids. IntechOpen,
2017). Ngay nay, vai trd cua PUFA gbp phén cai thién hiéu qua bénh tim mach: gidm
nguy co loan nhip tim; c6 hiéu qua r6 rét trong diéu tri suy nhugc; gidm nguy co hinh
thanh khéi u tuyén tién liét; 1am cham téc do tdng trudng cua mang xo vita dong mach;
cai thién chitc nang ndi mo; ha huyét ap (nhe) va giam phan Urng viém da dugc c6ng bo.
So vé6i cac co quan khac, ham lugng DHA trong ndo va mét cao hon, dic biét tap trung
vao chit xam ctia nio va vong mac. Khi ham luong DHA thip d& 1am giam sy phat trién
nhén thirc va chirc ning thi gidc (Calder PC, Docosahexaenoic acid. Annals of Nutrition
and Metabolism. 69(1): 8-21, 2016). Viéc st dung céc axit béo ® - 3 dé cai thién tinh
trang bénh tiéu duong thai k¥, ¢6 loi trong viéc diéu hoa chirc ning trao dbi chét ctia me
va thai nhi ciing d3 dugc cong bb (Elshani B et al., Role of emega-3 polyunsaturated
fatty acids in gestational diabetes, maternal and fetal insights: current use and future
directions. The Journal of Maternal-Fetal & Neonatal Medicine. 34(1):124-36, 2019).
Mot sb cac axit béo dang o - 6 nhu linoleic va DPA ¢6 tac dung chéng viém day than
kinh trong co thé ngudi & cdc md hinh in vitro v& bénh Alzheimer. Chét chuyén hoa
DPA -6 trong ndo s& dugc ting 1én, c6 tidc dung thuc dy qua trinh chéng viém day
thin knh dan dén 1am giam bénh Alzheimer khi axit linoleic ® - 6 ¢ trong khiu phan
an. Trong d6, khi két hop DHA v6i DPA @ - 6, chiing ting cudng téc dung chéng viém,
giam phu né (Nauroth JM et al., Docosahexaenoic acid (DHA) and docosapentaenoic
acid (DPAn-6) algal oils reduce inflammatory mediators in human peripheral
mononuclear cells in vitro and paw edema in vivo. Lipids. 45(5):375-384, 2010), giam
co thit mach méu va két tu tiu ciu. Awrantiochytrium sp. dang duge nghién ciru nhu
mot ngudn méi ciia axit béo DHA bd sung vao thuc phdm, di dugce ching minh 13 khong
ddc va an toan cho sirc khde con nguoi va dong vat nudi (Bell AN et al., Identity and
Safety of a Novel Aurantiochytrium sp. for Terrestrial Heterotrophic Docosahexaenoic

Acid Production. Advances in Bioscience and Biotechnology. 11(12): 489-509, 2020).

Céc axit béo EPA, ARA (Arachidonic cid; C20 :4 o - 6) va DHA (PUFAs) rat cin
thiét cho su phét trién va bién thai cia du tring tém, c4, cua va dong vat than mém hai

ménh vo. Trong d6, cin nhin manh ring ty 1é gifta cac axit béo DHA, EPA va ARA con
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quan trong hon rAt nhidu so v6i ham lugng ciia chiing. Cac loai vi tao c6 ham luong dinh
dudng rht cao, dic biét 13 cac axit béo (Becker W, Microalgae for aquaculture. The
nutritional value of microalgae for aquaculture, In Richmond, A. (ed.), Handbook of
microalgal culture, 380-391, 2004). Tai céc trai sdn xuét gidng thiy san ctia Ai Cép, sir
dung sinh khdi Tetraselmis chuii (c6 PUFAs v6i ham lugng ARA dat 5,50%; EPA -
4.80% va DHA - 5,00% so véi TFA) lam giau ludn trung Brachionus plicatilis va 4u
trung Artemia salina da lam tang tdc do sinh trudng va kha ning sdng sét, ting kha ning
chéng chiu véi céc didu kién bét loi ciia ngoai canh, ning cao gid tri dinh dudng ciia
luén trung va Artemia. Tiép theo st dung luan tring va Artemia dugc 1am gidu néu trén
1am thitc #n cho c4, tdm, cua d3 lam ting kha ning sdng sét va gitp cho 4u tring nudi
phat trién tot nhét. Him luong axit béo ARA, ALA (Alpha linolenic acid, C18:3 o - 3),
DHA va EPA trong thit c4 da ting lén dang ké sau khi bd sung Aurantiochytrium sp.
vio thiic an. Trong d6, ARA ting tir 0,97 dén 1,24%, ALA ting tlr 0,59 dén 0,81%,
DHA tang tir 14,63 1én 14,82% va EPA ting tir 4,58 - 5,19%. O giai doan non cua tom,
cua va c4 cac loai, khi thie an cia chung thiéu DHA va EPA d4 gy ra ty 1é chét cao,

tbc do sinh truéng cham.

Hién nay, nhién li€u sinh hoc dugc phén thanh thé hé thir nhét, th hai, thi ba va
thir tr nhim dap tng nhu ciu ning luong toan cau ddng thoi giam thiéu tac dong dén
moi truong. Nhién li€u sinh hoc thé hé dAu tién 1a 14y ngudn nguyén lidu chit yéu 13 tir
thuc vat nhu céc cay co dau: cdy co, dau tuong, mia, ngod. Nhién liéu sinh hoc thé hé tht
hai da ra doi va cha yéu duge san xudt tir cdc phu phdm néng nghiép (rom, ngii cbe, ba
mia) chét thai (diu m& dong vét, thanh phan hitu co tir chit thai ran cia do thi). Nhién
liéu sinh hoc thé hé thit ba 12 st dung sinh khéi vi tao. Nhién li¢u sinh hoc thé hé th tu
str dung céc vi sinh vat bién dbi gen nhu vi tao, ndm men va vi khudn lam duoc st dung
d8 ting cuong san xuét nhién liéu sinh hoc (Joshi G et al., Challenges and opportunities
for the application of biofuel. Renewable and Sustainable Energy Reviews. 719: 850-866,
2017).

Ning lugng tai tao va hoa chét dya trén tao da ngay cang thu hit dugc sy chu y
trong vai thap ky qua, chu yéu 1a do ching c6 tiém ning giam phét thai khi nha kinh va
giam su phy thudc cta ching ta vao nhién li¢u hoa thach. Tuy nhién, cdc nganh cong
nghiép dwa trén tao van khong c6 kha ning san xuAt nhién liéu sinh hoc bén vitng va ré

tién. Viéc san xuat nhién liéu sinh hoc tir vi tdo chi ¢6 thé thyc hién dugc néu n6 duge
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két hop vdi vide dbng san xuét cc san pham phu c6 gia tri cao cho nganh cong nghiép
héa diu hodc dugc pham (Lam GP et al., Multiproduct microalgae biorefneries: from
concept towards reality. Trends Biotechnol. 36:216-27, 2018). Chi mot s6 loai vi tao
cho phép ddng sén xuét cac san phim c6 gia tri. Vi tdo c6 thé duoc st dung cho nhiéu
tng dung khac nhau, ching han nhu ning lugng tai tao (etanol sinh hoc, dau diesel sinh
hoc va khi sinh hoc), thuc phim (axit béo omega-3 va omega-6 nhu EPA, DPA, DHA

va protein), dugc phim va m§ pham (B-carotene, squalene va astaxanthin).

Vi tao c6 ty 16 san xudt lipit cao gép 7-31 14n so v&i cac loai cay c6 dau khac. Him
lwong dau trong vi tdo dao dong tlr 20-50% va c6 thé 1én dén 80% SKK nén vi to phi
hop lam nguyén li¢éu phu hgp cho san xuét nhién liéu sinh hoc. Mot sb vi tio ciing c6
thé tbng hop mot luong 16n axit béo khong bao hoa da ndi d6i nhu C22:6 (42 %) &
Aurantiochytrium sp., C22:5 + C22:6 (39,4 %) & Schizochytrium limacinum... (Sajjadi
B et al., Microalgae lipid and biomass for biofuel production: A comprehensive review
on lipid enhancement strategies and their effects on fatty acid composition. Renewable
and Sustainable Energy Reviews. 97: p. 200-232, 2018). Nhién liéu sinh hoc vi tdo
khong ddc hai, c6 kha nang phén hiy sinh hoc cao va khong ¢6 ham lugng luu huynh.
Viéc tao sit dung CO; trong qué trinh phat trién khién né tré thanh tac nhan gidm thiéu
CO; kha thi tir cdc nha may. Vi tdo dya vao qua trinh quang hop dé san xuét niang lugng
hoéa hoc tir ning lwong mat troi. Nang luong héa hoc do vi tao téng hop dugc luu trit
trong lipit, protein va carbohydrate. Khi xem xét nhién li¢u sinh hoc, sén lugng lipit tir
mdt loai cu thé anh hudng 16n dén hidu qua san xut ctia n6. Ngoai ra, Vi tao c6 tdc do
sinh trudng cao hon, hiéu qua quang hop cao, thich nghi véi diéu kién stress moi truong
khic nghiét va co thé phat trién trong diéu kién nudc thai voi kha nang hap thu dinh
dudng cao. Ngoai ra, cu triic té bao va thanh phan axit béo don gian gitip don gidn hoa
c4c k¥ thuét cla qua trinh tach chiét va thu hoi san phim (Udayan A et al., Production
of microalgae with high lipid content and their potential as sources of nutraceuticals.

Phytochemistry Reviews. 22(4):833-60, 2023).

Squalen 1a mot chét long dang dau thudc nhém triterpene, né dugc hinh thanh boi
sau don vi isoprene, do d6, né 1a mot hop chét isoprenoid 30 carbon véi su lién két doi
(cong thire cuia squalene 1a C3oHso). Su tich lily squalen, mot tién chét hydrocarbon trong
con dudng téng hop sterol, cling da dugc nghién ctiru & thraustochytrids. Squalen chu

yéu dugc str dung nhu mot chét gitt 4m vi dic tinh chong oxy hoa ty nhién cta n6. N6
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¢6 nhidu tng dung dugc phdm va y t€ v6i chirc ning @c ché khéi u, khang khuén va
khang ndm (Nakazawa A et al., Optimization of culture conditions of the thraustochytrid
Aurantiochytrium sp. strain 18W-13a for squalen production. Bioresource Technology.
109: 287-291, 2012). Gan day, ching thraustochytrid Aurantiochytrium sp. 18W-13a,
duge phat hién 13 tao ra mdt luong 16n squalen (c6 ham ham luong 171 mg/g SKK véi
ning suft tao squalen 12 0,9 g/L) trong didu kién moi trudong t6i wu c6 nhiét do 1a 25°C,
¢6 chtra 25-50 % nudce bién (v/v) va c6 2-6 % glucoza (w/v). Két qua nghién ctru ciia
Nakazawa va cong su (Nakazawa A et al., TLC screening of thraustochytrid strains for
squalene production. J Appl Phycol: 26:29-41, 2014) da cho thay loai Aurantiochytrium
sp. 18W-13a tich lity lugng squalen cao hon céc loai khic. Ching Aurantiochytrium sp.
BR-MP4-A1 duoc phat hién 1a tao ra ham luong squalen cao nhét (2,46 g/L) sau 72 gio
trong s tit ca cac dong phan 18p dugc thir nghiém. C6 thé dugc nang cao va cai thién
ham lrong squalene & nhiu loai vi sinh vét bang cach; (1) sit dung qué trinh 1én men
v6i céc didu kién bd sung cac chit da dugc t8i wu hoa, (2) Str dung k¥ thuét di truyén dé
lam thay ddi hoat dong ctia cac gen tham gia trong qué trinh tbng hop squalen, va (3) bd
sung chét trc ché (vi du: terbinafin 13 chét rc ché enzym monooxygenaza trong con

dudng tong hop sterol dan dén tich lily squalen).

Ketocarotenoit nhu astaxanthin, canthaxanthin, phoenicoxanthin, echinenon, va
khong phai ketocarotenoit nhu B-caroten va zeaxanthin la céc thanh phan chinh cta
carotenoit & thrausstochytrids. Carotenoit ciia vi tdo bién c6 vai trd quan trong trong viée
bao vé céc té bao chéng lai cac didu kién bt lgi clia mdi trudng (Leyton A et al,,
Antarctic thraustochytrids as sources of carotenoids and high-{/alue fatty acids. Marine

drugs. 19(7): 386, 2021).

Viét Nam ¢6 mirc d6 da dang sinh hoc va giau dong thuc vat va vi sinh vat co kha
ning phat trién véi nhiéu dic tinh quy. Dic biét 1a cac cac loai vi tdo bién di dudng gidu
cac PUFA dugc phan 14p tai vung rimg ngdp mén Viét Nam ¢ tiém nang tng dung rat
16n: tot cho strc khoe tim mach, 13 thanh phﬁn cAu nén té bao thin kinh va vong mac nén
t6t cho su phat trién ctia ndo bd va mit, cin thiét cho su phét trién coa 4u trung tom, cua,
¢4 va nhuyan thé hai manh vé. Chi Aurantiochytrium c6 wu diém dé dang nudi cdy trong
céc hé théng 1én men, khong phy thudc vao mua vu, khong canh tranh véi dat cho san
xuét ndng nghiép va ning xuét cao. Do d6, cin phat trién c4c lodi vi sinh c6 kha nang

san xuit cac EPS ngoai bao, téng hop céc axit béo khong bao hoa da nbi doi PUFA,
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squalen va carotenoit. Trong d6 thanh phén axit béo clia chiing don gian va d& dang tach
chiét ra khoi hdn hop axit béo. Bén canh d6 n6 con c6 san xuét mot sb hop chét thir cip
¢6 hoat tinh sinh hoc nhim phat tridn thyc phdm bao vé sitc khde cho ngudi, m§ phém,

duoc phém, nhién liéu sinh hoc ciing nhu thire an bd sung cho dong vat nudi.
Ban chit ky thuit ciia sang ché

Sang ché nhim khéc phuc nhitng vAn d2 néu trén, cu thé bing cach phan lap tir 14
dudc Rhizophora apiculate dang trong giai doan phan hiy tai ring ngép mén An Thoi,
Phu Qudc, Kién Giang, Viét Nam thu dugc ching vi tao bién di Aduc”mg Aurantiochytrium
mangrovei KG145 khong chi c6 kha ning tong hop axit béo khong bao hoa da ndi doi
nhu DHA, EPA, DPA ma con c6 khé nang tdng hop squalen va carotenoit/astaxanthin
hiéu qua ¢6 kha nang ung dung lam thuc phim chirc ning, m¥ phém, dugc pham, nhién
liéu sinh hoc va thirc &n cho dong vat nudi.

Séang ché dé cap dén chung vi tao bién di dudng Aurantiochytrium mangrovei
KG145 dugc phan lap, trong d6 ching nay:

- chira trinh tu 18S rARN néu trong SEQ ID NO.1 c6 kich thu6c 1714bp va duge
lwu gift tai Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam
v6i s6 luu gitt KG145; '

- ¢6 kha niing san xuét polysacarit ngoai bao v6i protein dat 21,21 + 0,43%, lipit
dat 15,76 + 0,76% va cacbohydrat dat 28,03 = 1,25% (theo trong Iwong) so véi téng
polysacarit ngoai bao;

- ¢6 kha niing tong hop axit béo khong bdo hoa da néi doi so véi axit béo tong sb
bao gbdm axit docosahexaenoic (DHA) dat 32,34%, axit eicosapentaenoic (EPA) dat
0,79% va axit docosapentaenoic (DPA) dat 5,77% (theo trong lugng); va

- ¢6 kha nang sinh tong hop squalen 1én t6i 85,15 = 0,43 mg/g sinh khéi kho,
carotenoit 1én t6i 32,15 + 0,62 pg/g sinh khdi khd va axtasanthin 1én t6i 8,52 + 0,39 pg/g
sinh khéi khd & diéu kién 25 °C, 46 man 15%o, glucoza 9%, cao ndm men 1%.

M6 ta viin tit cac hinh vé
Hinh 1 13 4nh chup thé hién hinh thai khuin lac duéi kinh hién vi quang hoc ctia

chiing vi tao bién Aurantiochytrium mangrovei KG145; (A) hinh thai khuén lac trén moi

10



trudng GPY ¢ thach; (B) hinh théi khuén lac & do phong dai 400 Ian; (C) hinh théi khuén
lac & d6 phong dai 12.000 lan;

Hinh 2 13 anh chup hinh théi t& bao ciia ching vi tdo bién Aurantiochytrium
mangrovei KG145 dugc nudi trdng trén moi trudng GPYc 16ng; (A) hinh théi t& bao véi

d6 phong dai 1.200 1an; (B) hinh théi t& bao v6i do phong dai 20.000 Ian;

Hinh 3 12 4nh chup két qua dién di két qua gen 18S trén gel agaroza 0,8% cua
ching vi tao bién Aurantiochytrium mangrovei KG145 véi; (A) ADN tbng sb; (B) gen
18S nhan bang cip mdi FAlv a RA3; (C) gen 18S rARN tinh sach.

Hinh 4 13 hinh 4nh thé hién két qua cdy phat sinh loai khi xac dinh loai ddi véi
ching vi tao bién Aurantiochytrium mangrovei KG145 theo trinh tu gen 18S rARN;

Hinh 5 12 anh chup két qua phan tich thanh phén axit béo trong sinh khdi ching
Aurantiochytrium mangrovei KG145 khi nudi cdy trong moi trudong M2.

M6 ta chi tiét sang ché

Sau day, sang ché dugc md ta chi tiét véi cac phuong 4n thue hién cu thé, tuy nhién

cac phuong an thuc hiéc cu thé nay chi ndm 12 rd ban chét cua sang ché chtr khong nhim

giéi han pham vi yéu cau bao ho cla sang che.

Sang ché d& cap dén chung vi tao bién di dudng Aurantiochytrium mangrovei
KG145 duge phan 1ap, trong d6 chung nay dwoc phén lap tir 1a dudc Rhizophora
apiculate dang trong giai doan phén hiy tai ring ngp man An Théi, Pha Qubc, Kién
Giang, Viét Nam. Trong do, cac mau 14 cdy dudc Rhizophora apiculate, thude ho Dude
Rhizophoraceae dang trong giai doan phan hily va tr6i dat & ven bia rirng ngdp médn An
Thé1i, Phi Quéc, Kién Giang, Viét Nam dugc thu thap, ria béng nuéc bién, cho vao ti

nilon, b4do quan mau 14 & nhiét do mat dé€ 1am mau phan lap.

MBoi truong ding cho phén 14p 12 mdi truong GPYe bao gbm glucoza: 2 g/L,
polypepton: 1 g/L, cao ndm men: 0,5 g/L, aga: 15 g/L, mudi bién nhan tao: 17,5 g/L
(tvong duong 1,5% NaCl), chloramphenicol: 50 mg/L. Sau khi phan 14p thu cac khuén
lac va tinh sach dugc cac ching sach, cac khuén lac dugc nudi céy trén moi truong co
ban M1 ¢6 thanh phan bao gbm: glucoza: 30 g/L, cao ndm men: 10 g/L, mudi bién nhan

tao: 17,5 g/L.
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Qua trinh nuoi dugce thuc tién hanh véi cac binh tam giéc 250 mL, nhiét @6 nuoi
dugc duy tri tir 25 dén 28°C trong diéu kién t6i va va 1ac 200 vong/phut. Céc ching phan
1ap dwoc nudi cdy trong hé théng 1én men tu tao 30 lit chita mdi trudng M2 bao gbm
glucoza: 90 g/L, cao ndm men: 10 g/L, MgCl2.6H20: 9,47 g/L, CaCla: 1 g/L, NasSOq:
3,50 g/L, KCI: 0,59 g/L, NaHCOs: 1,7 g/L, NaCl: 20,47 g/L, KBr: 0,085 g/L,
Na;B407.10H20: 0,034 g/L, SrCl..6HO: 0,02 g/L, NaF: 0,003 g/L va LiC1.H,0: 0,001
g/L.

Két qua phan 1ap va chon loc ching vi tao bién di dudng theo hiéu quéa san xuét
polysacarit ngoai bao, tbng hop axit béo khong bdo hoa da nbi d6i bao gdm axit
docosahexaenoic (DHA), axit eicosapentaenoic (EPA) va axit docosapentaenoic (DPA)
ciling nhu kha ning sinh tdng hop squalen, carotenoit va axtasanthin. Két qua thu duoc
ching vi tado bién di dudng ky hiéu KG145 véi céc khuén lac c¢6 dang hinh tron, tip
trung thanh timg cum, khuén lac mau tring, tron, mang luéi ngoai chét rét phat trién,
khuén lac sinh dudng 16n. Thanh té bao c6 chira sulphat polysacharit v6i thanh phén chu
yéu 12 galactoza hodc fructoza va protein. Hé théng mang ludi ngoai chét (EN) duogc
sinh ra tir mdt hodc nhidu diém trén thanh té bao. EN hinh thanh nén mot mang ludi
nhénh cta mang sinh chit kéo dai, lién quan dén mot bao quan goi 1a bothrosom hodc
sagenogenetosom (sagenogen) & phia bé mit ngoai té bao. Dua vao cac dic diém hinh
thai khun lac c6 thé xép ching nay vao chi Aurantiochytrium.

Tién hanh dinh danh tén khoa hoc chinh x4c chung KG145 trén co s& giai trinh tu
gen 18S rARN voi cap mdi dic hiéu gdm mdi xudi FA1 néu trong SEQ ID NO.2 va moi
ngugc RA3 ¢6 trinh tu néu trong SEQ ID NO.3 sau:

FA1l: 5’>-AAAGATTAAGCCATGCATGT-3’ SEQ ID NO.2
RA3: 5’-CAATCGGTAGGTGCGACGGGCGG-3’ SEQ ID NO.3

Két qua PCR thu dugc c6 mot bang ADN c6 kich thude khoang 1,7 kb. San phém
ndy duogc tinh sach va thu bang Gene JET Purification Kit ctia hang Thermo Fisher
Scientific. Sau tinh sach, san phém PCR duoc dién di kiém tra chét luong va hiéu suét
qua trinh thoi gel trén gel agaroza 0,8%.

Két qua gen 18S rARN cua ching ky hiéu KG145 dugc khuéch dai bang cap mdi
dic hiu FA1 va RA3 néu trén c6 kich thude 1714 bp néu trong SEQ ID NO.1. Két qua

so sanh trén Ngan hang gen (genbank) v6i cac lodi Phaeodactylum tricornutum (ma s6
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dang ky FR865506.1), Saccharomyces cerevisiae (Z275578.1) da dugc st dung lam
nhém ngoai cho chi Aurantiochytrium c6 ti 1€ tuong ddng so voi cac loai thude chi
Aurantiochytrium dao dong tir 76,4 dén 81,5% (Hinh 4). MAau Aurantiochytrium sp.
KG145 c¢6 ti 18 phin trim tuwong ddng cao nhéit v6i loai Aurantiochytrium mangrovei
(DQ367049.1) dat 99,3%, tiép theo 1 loai Aurantiochytrium limacinum (AB810940.1)
dat 98,9% va thip nhét 1a loai Aurantiochytrium sp. OH4(AB900161.1) dat 98,1%. Do
vy, dua trén cac dic diém hinh thai, ty 16 phan trdm twong ddng va cy phat sinh chiing

loai cta céc lodi thude chi Aurantiochytrium (Hinh 4).

Két qua phan loai cho thdy ching Aurantiochytrium sp. KG145 thudc vé loai
Aurantiochytrium mangrovei ¢6 40 tuong ddng dat 99,3% so v6i loai Aurantiochytrium
mangrovei (DQ367049.1). Trinh ty 18S rARN (SEQ ID NO.1) dugc dang ky trén Ngéan
hang gen (Genbank) véi ma ddng ky OR047929.

Chting vi tdo bidn di dudng Aurantiochytrium mangrovei KG145 duge phan 1ép
theo sang ché chira trinh tu 18S rARN néu trong SEQ ID NO.1 ¢6 kich thudc 1714bp
va dugce luu gift tai Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong nghé

Viét Nam vé6i sd luu gitt KG145.

Két qua danh gid cho thdy, vi tao bién di dudng Aurantiochytrium mangrovei
KG145 dugce phan lap theo sang ché c6 kha ning san xuét polysacarit ngoai bao vdi
protein dat 21,21 + 0,43%, lipit dat 15,76 + 0,76% va cacbohydrat dat 28,03 + 1,25%

(theo trong lugng) so voi tdng polysacarit ngoai bao.

Ngoai ra, vi tdo vi tao bién di dudng Aurantiochytrium mangrovei KG145 dugc
phén 1ap theo sang ché ¢6 kha ning tong hop axit béo khong bao hoa da ndi d6i so véi
axit béo tbng sd bao gdbm axit docosahexaenoic (DHA) dat 32,34%, axit
eicosapentaenoic (EPA) dat 0,79% va axit docosapentaenoic (DPA) dat 5,77% (theo

trong lugng); va

Ching vi tao bién di dudng Aurantiochytrium mangrovei KG145 duge phén 1ap
theo sang ché con c6 kha nang sinh tbng hop squalen 1én t6i 85,15 + 0,43 mg/g sinh
khéi kho, carotenoit 1én t6i 32,15 = 0,62 pg/g sinh khdi kho va axtasanthin 1én t6i 8,52
+ 0,39 pg/g sinh khéi kho & diéu kién 25 °C, 46 man 15%o, glucoza 9%, cao nim men
1%.
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V6i kha nang sinh san xuét tong hop polysacarit ngoai bao, tbng hop axit béo
khéng bdo hoa da nbi d6i so v6i axit béo tdng sb bao gdbm axit docosahexaenoic (DHA)
dat 32,34%, axit eicosapentaenoic (EPA) dat 0,79% va axit docosapentaenoic (DPA)
dat 5,77% (theo trong luong) Chiing vi tao theo sang ché thich hop nudi ciy thu sinh
khéi tng dung 1am thuc phim chiic ning, m§ phim, dugc phim, nhién liéu sinh hoc

cling nhu thirc dn bd sung cho ddng vét nudi.
Vi du thwe hién sang ché

Vi du 1. Phin ldp vi tdo sin xudt polysacarit ngogi bao va axit béo khong bio hoa da
néi doi

Mau 14 du6e Rhizophora apiculate dang trong giai doan phan huy va trdi dat & ven
bia rimg ngip min rung ngdp min An Théi, Pha Quéc, Kién Giang, Viét Nam duge thu
thap, sau khi rira sach cac mAu 14 bing nude bién, cat 3 manh 14 véi kich thude dai x
rong 12 0,5 cm x 0,5 cm. Mau dugc cho vao 6ng nghiém c6 chtta 5 mL nudc bién nhan

tao khir trung da duoc bd sung phén théng (pine-pollen).

Céc 6ng nghiém dugce gift 28°C trong t8i, sau 24 gio, dung que cly platin thu 14y
phén thong ndi trén bé mit nudce va cdy ria trén dia chira méi truong GPYc. Cac dia nay
dugce dit ¢ 28°C, trong t8i. Sau 5 ngdy, quan st dudi kinh hién vi quang hoc vé&i do
phong dai 100 14n. Quan sat dudi kinh hién vi, cac t& bao Aurantiochytrium c6 dang
hinh tron, tip trung thanh ting cym xung quanh hat phén thong, khuén lac mau tring,
tron. Viéc cdy chuyén trén mdi truong GPYc nhiéu 14n cho phép thu dugc cac khuén lac
sach vi khuén va ndm @8 chon loc cac chung vi nim c6 kha ning sinh san xuét polysacait
ngoai bao, khd ning tdng hop axit béo khong bdo hoa da nbi ddi bao gdm axit
docosahexaenoic (DHA), axit eicosapentaenoic (EPA) va axit docosapentaenoic (DPA)

cling nhu kha néang sinh tdng hop squalen, carotenoit va axtasanthin.

Két qua da phan 1ap va chon loc duge ching vi tao bién di dudng ky higu KG145.
Anh chup khuan lac du6i kinh hién vi quang hoc clia chung vi téo bidn KG145 thé hién
trén Hinh 1; (A) hinh thai khuén lac trén mdi truong GPYc thach; (B) hinh thai khudn
lac & d6 phong dai 400 14n; (C) hinh thai khuén lac & d6 phong dai 12.000 lan. Hinh 2
1 4nh chup hinh thai té bao ciia ching vi tdo bién KG145 dugc nudi trdng trén moi
trudng GPYc long; (A) hinh théi t& bao v6i dd phong dai 1.200 lan; (B) hinh thai té bao
véi d6 phong dai 20.000 1an.

14



4046

15/36

Tién hanh phan 1ap ADN tbng s6 va dinh danh tén khoa hoc chinh x4c chiing vi
th0 bién K G145 bing cach giai trinh tw gen 18S rARN véi cdp mdi dic hiéu gdm moi
xudi FA1 néu trong SEQ ID NO.2 va mdi nguge RA3 ¢6 trinh ty néu trong SEQ ID
NO.3 sau:

FAl: 5°-AAAGATTAAGCCATGCATGT-3’ SEQ ID NO.2
RA3: 5>-CAATCGGTAGGTGCGACGGGCGG-3’ SEQ ID NO.3

Két qua dugc thé hién trén Hinh 3 14 anh chup két qua dién di két qua gen 18S trén
gel agaroza 0,8% cua ching vi tao bién KG145 véi; (A) ADN tbng s6; (B) gen 18S nhén
bang cip mdi FAlv 2 RA3; (C) gen 18S rARN tinh sach.

Két qua PCR thu dugc c6 mdt bang ADN c6 kich thuec khoang 1,7 kb. San phim
ndy dugc tinh sach va thu bing Gene JET Purification Kit cia hang Thermo Fisher
Scientific. Sau tinh sach, san phém PCR dugc dién di kiém tra chit luong va hiéu suét
qué trinh thoi gel trén gel agaroza 0,8% (Hinh 3). Két qua gen 18S rARN ctia chung vi
ta0 bidn ky hidu KG145 dugc khuéch dai bang cap mdi dac hidu FA1 va RA3 néu trén
¢6 kich thuéc 1714 bp (Hinh 3C) néu trong SEQ ID NO.1, dang ky trén ngan hang gen
v6i ma s6 OR047929.

Tién hanh so sanh trén Ngan hang gen (genbank) voi cac loai Phaeodactylum
tricornutum (m sb6 dang ky FR865506.1), Saccharomyces cerevisiae (275578.1) da
duoc st dung lam nhom ngoai cho chi Aurantiochytrium c6 ti 1€ tuong ddng so v6i cac
loai thudc chi Aurantiochytrium dao dong tur 76,4 dén 81,5% (Hinh 4). Mau
Aurantiochytrium sp. KG145 c6 ti 18 phin trdim tuwong dbng cao nhét vé6i loai
Aurantiochytrium —mangrovei (DQ367049.1) dat 99,3%, tiép theo la loai
Aurantiochytrium limacinum (AB810940.1) dat 98,9% va thAp nhit 1a loai
Aurantiochytrium sp. OH4(AB900161.1) dat 98,1%. Do vy, dua trén céac dac diém hinh
thai, ty 1€ phén tram tuong ddng va ciy phat sinh ching loai cia cac loai thudc chi

Aurantiochytrium (Hinh 4).

Nhu vay chung vi tao bién di dudng ky hiéu KG145 thude loai Aurantiochytrium
mangrovei c6 tén 1a Aurantiochytrium mangrovei KG145 chua trinh tu 18S rARN néu
trong SEQ ID NO.1 ¢6 kich thudce 1714bp. Chiing nay duoc luu gill tai Vién Cong ngh¢
sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam voi sb luu gitt KG145, con
duge goi tat 1a chung KG145.
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Vi du 2. Ddnh gid khd ning tong hop polysacarit ngogi bao (EPS)

Thit nghiém vé kha ning tbng hop polysacarit ngoai bao, tién hanh nudi cdy ching
Aurantiochytrium mangrovei KG145 trong mdi truong M1 trong cac binh tam giac 1 lit
c6 chtra 350 mL moi trudng. Sau 5 ngdy nudi cdy, tién hanh ly tim 6.000 vong/phit
trong 5 phut. Loai sinh khéi va thu dich méi trudng, dich nudi céy tiép tuc dugc tha b%mg
cdn, hoa tan mau trong nude cAt, dém glycin, pH=4,0, dém phosphat pH 7,0, dém borat
pH 9,0 va dung dich dém bicacbonat pH 10,5. Két qua x4c dinh ham luong céc thanh
phén chinh trong EPS bao gbm protein, lipit va cacbohydrat dat 21,21 + 0,43%, 15,76 +
0,76% va 28,03 = 1,25% EPSs) dugc thé hién trong Bang 1.

Bang 1. Thanh phin polysacarit ngoai bao (EPS) dugc san xuét bdi ching KG145

Thanh phan Ham lugng
EPS (g/L dich nudi) 1,02 + 0,06
Protein (% EPS) 21,211 0,43
Lipit (% EPS) 15,76 + 0,76
Cacbohydrat (% EPS) 28,03 £1,25
Két qua thé hién trén

Bang 1 cho thdy polysacarit ngoai bao (EPS) cua ching KG145 tiét ra moi truong dat
1,02 g/L. Trong d6, ham lwong céc thanh phan chinh trong EPS nay bao gbn protein,
lipit va cacbohydrat dat lan luot 21,21 £ 0,43%, 15,76 £ 0,76% va 28,03 £+ 1,25% (theo
khéi luong). Mic du thanh t& bao chira ham luong galactoza cao hon nhidu so véi
glucoza, nhung EPS lai chira nhiéu glucoza hon nhiéu 14n so véi galactoza. Ngoai ra,
EPS khong chtra xyloza, chit @3 duoc chimg minh 14 c6 trong thanh té bao. Cac gbc
khong dudng ciia EPS dugc xem la quan trong dbi vé6i cAu trac bac ba va tinh chét vat
ly cia EPS. Céc thanh phan nay thudng ¢ dang du lugng va cac nhém bén ctia chudi
polysacarit va chira nhidu loai nhém cacboxyl, amino, va sulfat. Nhu vy, kha nang san
xuit EPS cta ching KG145 cho phép mé ra mot huong nghién ctru vé khéa ning két

dinh, kha nang gitt am, chat chong dong mau va cac hop chat chong virut.

Vi du 2. Ddnh gid khd ning téng hop axit béo khong bio hoa da ndi dbi (EPA, DPA,
DHA)
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Thir nghiém danh gi4 kha nang tbng hop axit béo khéng bdo hoa da ndi d6i nhur
EPA, DPA va DHA duge tién hanh véi chiing 4. mangrovei KG145 bing cach nudi céy
trén moi trudng M1 trong mo s6 diéu kién mdi trudng nhu ngudn cacbon, ngudn nito,
nhiét 40, d6 man, ché do lic khac nhau trong 5 ngdy. Trong d6 anh huong cia cac diéu
kién ngudn cacbon (saccaroza, glucoza, maltoza, glycerol), ngudn nito bao gbm
((NH4)2SO04, CH3COONH4, cao nim men, NaNOs va phén N-P-K), nhiét do bao gdm
(15, 20, 25, 30 va 35°C), d6 man bao gbm (0, 5, 10, 15 va 20 %o), ché d6 lic bao gdm
(tinh, 100, 200 va 300 vong/phut). Két qua dugc thé hién trén Bang 2.

Bang 2. Kha ning sinh trudng va tich liy chit béo & ching 4. mangrovei KG145 nudi

cdy & cac diéu kién nuoi khac nhau sau 5 ngay

Yéu td 4nh Cong thirc Sinh khdi kho | Ham lugng chit béo (%
huéng (g/L) SKK)
Ngudn cacbon Sacaroza 4,15+0,37° 7,34 + 0,054
Glucoza 11,21 + 0,422 38,23 + 0,27°
Maltoza 4,01 +0,11¢ 8, 21+0,34¢
Glycerol 8,73 + 0,65° 25,16 + 1,02°
Ngudn nito (NH4)2S04 3,04 +0,10° 12,24 +0,53¢
CH3COONH;4 521+0,18¢ 19,87 +0,19°
Cao nim men 12,05 £ 0,17 38,76 + 1,38°
NaNOs 8,64 +0,32° 23,02 + 0,15
phan N-P-K 6,18 £ 0,294 15,31+ 0,674
Nhiét do 15°C 4,23 +0,18¢ 17,73 £0,15°
20°C 7,31 +0,05° 19,01 +0,51°
25°C 12,54 +1,38° 39,14 + 0,06
30°C 10,13 +0,21° 29,22 +1,27°
35°C 3,15+ 0,23 12,01 + 0,034
Nodng d6 mudi 0,00 2,18 +£0,71¢ 15,32 + 0,68°
(%o0) 5 8,34 +0,28° 26,75 + 1,834
10 10,05 + 0,81 34,17 + 1,38
15 12,67 + 0,122 40,04 + 0,152
20 9,14 + 0,65 30,11+ 1,15°
Ché 46 lac Tinh 1,53 £0,37° 5,08 +0,61°
100 vong/phit 7,68 £0,21° 25,06 + 1,24°
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200 vong/phut | 13,42 + 0,33 40,16 = 1,35°
300 vong/phtt | 13,46+ 0,142 39,67 + 1,13

Ghi chii- Cdc chik cdi khdc nhau a, b, ¢, d, e trong ciing mot cgt chi sy sai khdc co y nghia thong

ké (p < 0,05)

Két qua thé hién trén Bang 2 cho thdy, sau 5 ngay nudi ciy luong sinh khéi khd
(SKK) va ham luong axit béo tbng sb dat cao nhét khi st dung glucoza lam ngudn
cacbon, twong tmg 1a 11,21 + 0,42 g/L, 38,23 + 0,27 % trong lwgng sinh khdi kho.
Nghién ctru danh gia tac dong d6i v6i cac ngudn cacbon khac nhu sacaroza, maltoza,
glycerol ddi véi su sinh trudng va ham luong chit béo ctia ching KG145 da cho thy
sinh khéi kho gidm rd rét dao dong tlr 4,01 £ 0,11 dén 8,73 + 0,65 g/L va ham luong
lipit chi dat 7,34 + 0,05 dén 25,16 + 1,02% trong lugng sinh khéi kho. Do dé, glucoza

duoc lua chon cho céc thir nghiém tiép theo.

Péi v6i ngudn nito, tién hanh khao sit ngudn nito bao gbm (NH4)2SOq,
CH3COONHy4, cao nAm men, NaNO3 va phan N-P-K dbi voi su sinh trudng va tich lity
chit béo cita chiing KG145. K&t qua trén Bang 2 cho thdy sinh khdi kho, ham luong chét
béo tdng sb dat cao nhét khi st dung cao ndm men 1am nguén.nitor, twong tng 1a 12,05
1+0,17 g/L, 38,76 + 1,38 % sinh khéi kho. C4c ngudn nito khac lam gidm dang ké kha
ning sinh tredng va ham luong chét béo ctia ching KG145 so véi sinh khéi khd va ham
lwgng chit béo chi dao dong trong khoang 3,04 £ 0,10 dén 8,64 £ 0,32 g/L va 12,24 +
0,53 dén 23,02 + 0,15 % trong luong sinh khoi kho, twong tng.

DPéanh gi4 anh hudng cuia nhiét do dbi voi kha nang sinh trudng va tich 1y chét béo
ciia ching 4. mangrovei KG145 cling dugc khao sat. Chung nay sinh truéng t6t nhét &
25°C v6i sinh khdi kho, ham lugng chét béo téng sb dat cao nhit 12,54 + 1,38 g/L va
39,14 + 0,06 % trong luwgng sinh khéi kho, trong Gmg, sau 5 ngdy nudi (Bang 2). Sy sai
khéc vé sinh trudng va ham luong chét béo c6 y nghia théng ké giita nhiét o 28°C va
cdc nhidt do khao sat. Khi nuéi trdng ¢ nhiét do qué thp (15°C) hodc qud cao (35°C),
kha ning sinh trudng va ham luong chit béo ctia ching nay déu giam manh. Do do,

nhiét d6 25°C 1a nhiét do t6i wu dé cho ching 4. mangrovei KG145 phat trién.

Khao sat 6 min trong moi trudng nudi cy tir 0%o dén 20%o dén sinh trudng, ham
luong chit béo tdng s ciia chung KG145 dugce thé hién trong Bang 2. Két qua Bang 2

cho thdy mic du ching KG145 c6 thé sdng trong méi trudong c6 4o mdn 0%, nhung sinh
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khéi khd (2,18 + 0,71 g/L) va lipit tong s6 (15,32 % 0,68 % trong luong sinh khdi khd)
c6 gié tri rit thip. Sinh khéi kho va ham luong chét béo tong sb dat cao nhit & o min
15%o 14n lwot 1a 12,67 + 0,12 g/L va 40,04 £ 0,15 % trong 1uc,}ng sinh khéi khd, trrong
rng, sau 5 ngay nudi cdy. Su sai khic c6 y nghia théng ké gitta @6 man 15%o véi cac dd
min thir nghiém khac (p < 0,05). Nhu véy, do man 15%o 12 thich hop nhit cho sinh
trudng va tich liy chét béo cta chung KG145.

Khao sét anh huéng ciia ché d6 Iic (tinh va nusi lic 100, 200, 300 vong/phut) dén
sinh trudng va tich liiy chit béo cta ching KG145 dugc thé hién trén Bang 2. Két qua
Béng 2 da cho thdy diéu kién Iic c6 anh huéng rit 16n dén sinh trudng va tich Iiy lipit
ctia ching KG145. Khi nudi tinh, ching KG145 sinh trudng rit chim sau 5 ngay nudi
SKK chi dat 1,53 + 0,37 g/L va ham lugng lipit dat 5,08 + 0,61 % trong luong sinh khdi
kho. Trong khi d6, khi nuéi lic véi toe dd 100, 200 va 300 vong/phit thi sinh trudng va
ham lwong chit béo dat 14n Iugt 12 7,68 + 0,21; 13,42 £ 0,33; 13,46 + 0,14 g/L va 25,06
+1,24; 40,16 + 1,35; 39,67 + 1,13% trong lugng sinh khdi khé, twong tng. Khong c6
su khac nhau c6 ¥ nghia théng ké (p < 0,05) gifra 2 toc do 1ic 200 va 300 vong/pht.
Khong ¢6 su khac nhau nay vi sinh khéi va ham lugng chét béo con phu thudc vao moi
truong dinh dudng va thé tich nudi. Do d6, viéc nudi lac 200 vong/phut @8 nuoi ciy
ching KG145 trong binh tam giac va 14¢ 300 vong/phut khi nudi cdy trong binh 1én men

dugce dé xuat.

Tir cac két qua thu duge & trén cho thiy ching A. mangrovei KG145 c6 kha néang
sinh truéng t6t nhét trong céc didu kién ngudn cacbon 1a glucoza, ngudn nito 12 cao nim
men, nhiét d6 25°C, do mdn 15%o va ché d9 nudi lic 200 vong/phit. Sinh khdi kho va
ham luong chét béo cao nhét dat 13,42 = 0,33 g/L va 40,16 & 1,35 % trong luong sinh

khdi khd, twong tng, sau 5 ngay nudi cay.

Danh gi4 kha ning sinh truong cla chung KG145 trong hé théng 1én men 30 Lit,
méi truong M2 c6 ndng do glucoza 9%, cao nAm men 1% va ché do khudy suc 300
vong/phut. Két qua sinh truéng va ham lugng chit béo cua chung KG145 sau 5 ngay

nudi cay dugc thé hién & Bang 3.

Bang 3. Kha ning sinh trudng va tich Iy chét béo & chiing 4. mangrovei KG145 khi

nudi cdy trong hé théng 1én men 30 Lit sau 6 ngay

Ngay | MBTB (x10°TB/mL) SKK (g/L) Ham lwgng chit béo (% SKK)
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1 24,27 £0,02 4,34+0,17 7,85 10,01
2 48,96 £ 0,37 10,96 £ 0,51 12,84 +0,09
3 112,04 £ 1,25 24,81+0,34 30,69+0,18
4 138,15+ 1,63 30,75%0,39 45,70+0,54
5 160,24 £0,51 33,16 £0,72 72,06+ 0,08
6 152,26+ 1,28 30,15+ 0,07 66,33 +0,15

Két qua Bang 3 cho thiy kha nang sinh truéng va ham lugng chit béo ting dan
qua cac ngay nudi ciy va dat cao nhét sau 5 ngdy nudi céy. Mat do té bao, sinh khbi
kho va ham lugng chét béo ctia ching KG145 cao nhit dat 160,24 + 0,51 x10°TB/mL,
33,16 £0,72 g/L va 72,06 £ 0,08 % trong lugng sinh khéi kho, tuong Gng.

Sinh khéi thu dugc sau 5 ngay nudi cdy dwgc giri di phan tich thanh phan axit béo
tai Trung tim UPSCIENCE VIETNAM (Khu phd 1B, Phuong An Phu, Thanh phd
Thuan An, Tinh Binh Duong, Viét Nam). Phu luc két qua phan tich s6: UVN2302781.
Két qua dugc trinh bay ¢ Bang 4.

Bang 4. Thanh phan axit béo ciia chiing 4. mangrovei KG145 sau 5 ngay

STT Axit béo Ham luwgng axit Ham lugng axit
béo (% TFA) béo (mg/100g)

1 C12:0 0,19 87,45

2 C14:0 5,07 2280,29

3 C15:0 4,14 1844,62

4 Cl6:0 47,28 20892,31

5 C16: 1 w-9 0,13 56,99

6 C16: 1 w-7 0,42 184,13

7 Cl6:4 0,04 17,12

8 C17:0 1,13 495,66

9 C18:0 0,16 69,72

10 C18:1Cis 0,53 229,32

11 C18: 2 trans 0,07 30,07

12 C18: 2 w-6 0,07 30,07

13 C18:3 w-6 0,04 17,06

14 C18:2 w-3 0,08 34,12

15 C18:4 w-3 0,18 76,21

16 C20:0 0,19 81,86
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17 C20: 3 w-6 0,17 71,83
18 C20: 4 w-6 0,13 54,57
19 C20: 4 w-3 0,65 272,83
20 C20: 5 w-3 (EPA) 0,79 _ 329,40
21 C22:0 0,11 46,95
22 C22:1 w-7 0,22 93,35
23 C22:5 w-6 (DPA) 5,62 2327,88
24 C22:5 w-3 (DPA) 0,15 62,13
25 C22: 6 w-3 (DHA) 32,34 13313,97
26 C24:0 0,10 42,35
Téng axit béo omega - 3 34,19 14088,66
Téng axit béo omega - 6 6,03 2501,41
Téng axit béo omega -9 0,27 117,57
Téng axit béo dang trans 0,07 30,07
Tong axit béo bdo hoa 58,37 . 25841,23
Téng axit béo bdo hoa 1,30 563,79
mot ndi d6i (MUFA)
Tong axit béo khong bdo 40,33 16637,26
hoa da ndi déi (PUFA)
Téng céc axit béo 100,00 43042,28

Két qua Bang 4 cho thdy sinh khéi ciia ching KG145 giau cac axit béo khong bado
hoa da néi doi (PUFA) chiém 40,33 % so véi TFA. Ham luong céc axit béo omega 3, 6
va 9 14n Iuot chiém 34,19; 6,03 va 0,27 % so véi TFA, tuong tng. Trong do, thanh phin
axit béo cb chira chu yéu 1a cac axit béo C16:0 (47,28 % so v6i TFA), DHA (32,34 %
so v6i TFA), EPA (0,79 % so v6i TFA), DPA (5,77% so v6i TFA).

Vi du 3. Ddnh gid kha ndng tong hop squalen, carotenoit va astaxathin

DPé danh gia kha ning tdng hop squalen, carotenoit va astaxanthin, tién hanh nudi
ciy ching 4. mangrovei KG145 trong hé théng 1én men 30 lit, moi trudng M2. Két qué

duoc thé hién trén Bang 5.

Bang 5. Ham lugng squalen, carotenoit va astaxanthin trong sinh khdi cta ching 4.

mangrovei KG145 & hé théng 1én men 30 Lit

1 ngay 3 ngay 5 ngay 6 ngay
Squalen (mg/g SKK) | 85,15+0,43 62,76 + 1,53 | 45,27+ 0,28 | 30,01 + 1,08

21

21/36



4046

Carotenoit (ug/g SKK) | 12,06 £ 0,35 | 23,87 + 0,69 32,15+ 0,62 | 30,09 = 1,01
Astaxanthin (p/g SKK) | 1,22+0,06 | 2,98+0,75 8,52+0,39 | 5,57+0,32

Két qua trén Bang 5 cho thiy ham lugng squalen ¢ xu hudng giam dan qua cic
ngady nudi cy, trong khi d6 ham lugng carotenoit va astaxanthin lai ting dan ti 1& thun
v6i sinh khéi. Ham lugng squalen cao nhét dat 85,15 £ 0,43 mg/g sinh khéi khd sau 1
ngay nudi céy. Ham luong carotenoit va astaxanthin cao nhét dat 32,15 £ 0,62 va 8,52
+ 0,39 p/g sinh khdi kho, twong g, sau 5 ngay nudi chy va giam din & cac ngay tiép
theo. Nhu vay, chung KG145 ¢6 tiém ning cho san xuét squalen, carotenoit va

astaxathin véi ham lugng tich ity cao.
Vi du 4. Ddnh gid dpc tinh cip va bdn truong dibn chiing ngudi

Sinh khéi ching KG145 c6 chira cac axit béo omega — 3, nhu DHA, EPA va DPA
thu duoc tr qua trinh nudi ciy dugc thir nghiém doc tinh cAp va bén trudng dién trén
mo hinh dong vat.

+ Ddnh gid djc tinh cap:

Dénh gi4 vé tinh an toan cla sinh khéi ching A. mangrovei KG145 dugc tién hanh
d4nh gia doc tinh cAp bing cach tién hanh thir nghiém v6i chugt nhét tring. Chudt nhit
tring khée manh dugc chia ngiu nhién thanh 7 16 va cho sir dyng sinh khéi 4. mangrovei
KG145 & lidu cao 50 g/kg thé trong bang cach cho chudt dn sinh khdi va theo ddi trong
72 gitr dé tim LDso. Két qua thé hién trén bang 6. '

Bing 6. Két qua danh gia doc tinh cép ctia sinh khéi ching KG145 trén chudt

Lo S6 chuot thu Téng khoi luong sinh | S6 chudt séng/chét
chudt nghiém khoi/1kg thé trong sau 72 gio
Lo1 12 20 12/0
Lo2 12 25 12/0
Lo63 12 30 12/0
Lo4 12 35 12/0
L5 12 40 12/0
Lo6 12 45 - 12/0
Lo7 12 50 12/0

Két qua thé hién trén Bang 6 cho thdy, chua tim duoc lidu LDso. Didu ndy chimg

t6 sinh khdi ching KG145 an toan va khong gdy doc cho dong vat.
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+ Pdnh gia dpc tinh bdn truong dién:

23/36

Tién hanh danh gia doc tinh ban truong din cta sinh khéi ching KG145, thi

nghiém dugc thuc hién trén dbi twong 1a tho. Tho nha duge phan thanh céc 16 thir

nghiém, m3i 16 6 con bao gdm 16 BC (ubng nuéc cat), 16 TN1 va 16 TN2 duogc ubng

sinh khéi ching KG145 v6i 2 mic liéu 300 mg/kg thé trong (TN1) va 600 mg/kg thé

trong (TN2) lién tyc trong 30 ngay. Sau 6, céc thong sb nhu khéi lugng co thé, chi sb

huyét hoc, chitc ning gan, than va tim tho thir nghiém da dugc xac dinh. Két qua tht

nghiém dugc thé hién trén Bang 7.

Bang 7. Anh hudng ciia sinh khéi chung KG145 1én trong lugng co thé thé

Thé trong (g)
Thoi diém xét nghiém Pso sinh g
Lo DC (1) Lo TN 1(2) L6 TN 2 (3) ,S°lf gitia

Trudc thit nghiém (a) | 2,08+0,11 2,03+ 0,21 2052042 | 5, > 0,05
Sau 2 tudn (b) 2,23 +0,14 2,32 + 0,34 2,24 +0,51 psr> 0,05
Sau 4 tudn (c) 2274025 | 2,36+0,51 239+024 | P37 0,05

Pso sanh trong cing 18 Db, ca <0,01; Pe-b < 0,01
S6 lugng hdng cau thd (x10'2g/L)

Tru6c thir nghiém (a) | 4,41£0,31 5,57 + 0,45 5162027 |, 1> 0,05
Sau 2 tudn (b) 4,38 + 0,62 5,64+ 0,20 530025 |ps32>0,05
Sau 4 tuln (c) 4,59 + 0,38 5,85 + 0,38 5474039 |p31> 005

Pso sénh trong cling 10 Db, c-a” 0,05, pc-b> 0,05 -
Ham luong bach cau (10%/L)
Tru6c thir nghiém (a) | 9,46 = 1,17 9,13+ 1,22 6,41+10,20 |pzr> 0,05
Sau 2 tun (b) 724 +1,19 8,61 + 1,44 6,75 +1031 |P32> 0.03
\ ' p3-1> 0,05
Sau 4 tuén (c) 7,42+ 0,57 7,40 +1,78 7,79 + 11,35
Pso sanh trong cling 10 Db, c-a > 0,05, Pc-b > 0,05 -
Hb (g/L)
Truée thir nghiém (a) | 106,01 12,58 | 11820+8,09 | 126,30+ 8,22 | p2s> 0,05
Sau 2 tudn (b) 110,32+ 12,91 | 115,77 +6,08 | 123,28+7,68 p3-2> 0,05
\ > 0,05
Sau 4 tuén (c) 12526 £6,01 | 126,38+5,76 | 125,10+6,01 psl
Pso sanh trong cing 10 Db, c-a” 0,05, Pe-b > 0,05 -
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S lugng tiéu cau (10°/L)

Trudc thir nghiém (a) | 358,42 +£38,71 | 346,37 + 63,84 | 309,32+ 61,28 | p2-1> 0,05

Sau 2 tuén (b) 41639 +3821 | 377235025 | 312,51+ 84,53 |P32> 0,07

5 >
Sau 4 tuan (c) 291,62 35,50 | 284,21 +43,45 | 392,89 £31,35 p3-1> 0,05

Pso sénh trong ciing 16 Db, c-a> 0,05; Pe-b > 0,05

S lugng tiéu cau (g/L)

Trude tht nghiém (a) | 364,25+ 50,39 | 339,46 + 61,15 381,24 £ 41,19 | p2-1> 0,05

Sau 2 tudn (b) 41321 40,10 | 398,12+ 54,51 | 398,81 £ 56,13 | P32~ 0,05

5 >
Sau 4 tuan (c) 287,35+ 48,57 | 276,35+ 51,45 | 301,45+ 62,56 p3-1> 0,05

Pso sénh trong cing 16 Db, c-a” 0,05; De-b > 0,05 -

K&t qua trén Bang 7 cho thiy khdi luong co the thé gifta céc 10 dung sinh khéi
chiing KG145 (lidu 1: 300 mg/kg TLCT, liéu 2: 600 mg/kg TLCT) va nhém dbi ching
(ubng nudc cét 1idu 0,5 mL/kg TLCT/ngdy) trong 30 ngay lién tuc da khong c6 su khac
biét c6 y nghia théng ké khi so sanh tai cing thoi diém (p> 0,05). Nhu véy, viéc dung
sinh khdi chung KG145 lién tuc trong 30 ngay khong gy anh hudng dén su phat trién

binh thudng vé khéi luong co thé ctia tho.

Khi thé ubng sinh khéi ching KG145 v6i cdc mirc lieu 300 va 600 mg/ke
TLCT/ngay lién tuc trong 30 ngay, cac chi tiéu chirc nang tao mau (sb luong hdng ciu,
bach cu, hemoglobin) khéc biét khong c6 y nghia théng ké so voi 16 di chung (p>
0,05) (Bang 7). Nhu vy, sinh khéi ching KG145 giau DHA dugc st dung 6 cac muc
lidu 300 va 600 mg/kg TLCT/ngay lién tuc trong 30 ngay khong lam thay d6i cac chi

tiéu chtrc nang tao méau cia tho thi nghiém.

Két qua nghién ciru anh huéng ciia sinh khoi chiing KG145 dén hoat d6 ctia cac
enzym aspartate transaminaza (AST) va alanine transaminaza (ALT), creatinin cua tho
trong thi nghiém thu dugc duoc thé hién ¢ Bang 8. Két qua cho théy hoat do cua AST,
ALT va creatinin ctia thd sau khi dung sinh khéi chung KG145 & cac mic lidu trong thi
nghiém khong 6 su khac biét c6 y nghia théng ké (p> 0,05). Do @6, ¢6 thé két ludn sinh
khéi chiing KG145 khong gdy anh huéng dén chirc nang gan, thén cia tho.
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Bang 8. Anh huong cua ching KG145 1én céc chi sb6 hoat @ AST, ALT, creatinin
trong mau tho
Thoi dlél’n xét A A A Pso sénh giira céc
nghiém LoDC (1) LOTN 1 (2) LOTN 2 (3) s
Hoat d6 AST (UI/L)
Trude thinghiém | 570344 19,05 | 27485 £ 21,11 | 285.75+1637 | P! 0,05
(2) p32> 0,05
Sau4 tudn (c) | 305,65+22,31 | 31524£21,15 | 318,54 £21,15 | pss> 0,05
Pso sanh trong cung 16 Db-a> 0,05 -
Hoat 6 ALT (UI/L)
Trude thinghiém | 1g) 431 19,87 | 213,48+ 1127 | 22545+ 1934 | P~ 0,05
(a) p3-2> 0,05
Sau 4 tudn (c) 198,71 + 20,04 | 216,39 + 10,96 227,57+ 12,57 | p3-1> 0,05
Pso sanh trong cing 16 Db-a”> 0,05 -
Creatinin (umol/L)
Trubethinghiém | 53404588 | 6143£978 | 63051001 | 27 0,05
(a) p32> 0,05
Sau 4 tudn (c) 56,37 + 5,69 60,28 + 9,17 65,43+ 11,54 | p31r> 0,05
Pso sénh trong cting 10 Pb-a”> 0,05 -

Nhu vy,

thé cho ubng sinh khéi ching KG145 giau DHA, EPA, DPA, squalen,

carotennoit va astaxanthin & cic murc lidu 300 mg va 600 g/kg TLCT/ngay trong 30 ngay
lién tuc dam béo an toan, khong 1am thay ddi cac chi sb huyét hoc, khong lam ton thwong
té bao gan, chirc nang gan va than 6 thé thi nghiém.

Vi du 5. Ddnh gid tdc dung cdi thién tri nhé, kha ndng hoc 1@p ctia chuot nhit tring

khi stk dung sinh khéi KG145

Pé danh gid hidu qua cai thién tri nho, kha ning hoc tip trén chudt khi sir dung
sinh khéi chang KG145. Céc thit nghiém dwoc danh gia trén kha ndng xu ly thong tin,
tap tinh phan xa tim kiém thirc an trong mé 16 clia chudt nhét tring. Su hinh thanh phan
xa bén vitng va dap tat cac phan xa & chudt nhit tring dugc hinh thanh trong qua trinh

tim kiém thirc an trong mé 10.

Chudt duoc phéan thanh céc 16 voi 0 PC cho ubng nudce cAt lidu 0,5 mL/kg thé

trong/ngay; Lo TN 1: udng sinh khéi tao lidu 1250 mg/kg thé trong/ngay; Lo TN 2: ubng

25



4046

sinh khéi tao liéu 5000 mg/kg thé trong/ngay. Két qua thir nghiém dugc thé hién trén
Bang 9.

Bang 9. Két qua do phéan xa tim kém thtrc 4n trong mé 19 trén chudt nhit tring

Lo S6 1an tap dé c6 Sé, 15{1 tap khong cing | Thoi gian thuc hién
phan xa bén viing | c0 dé dap tat phén xa phan xa (gidy)
bC 19,20 + 2,58 20,01 £2,15 38,21 +2,18
Lo TN1 11,75 £2,65 14,35+ 2,41 21,09+1,15 .
Lo TN2 11,81 +2,43 14,14 + 1,43 21,67 2,34

Két qua dugc danh gia bang thoi gian d& chudt nhét tring chay dén dich (noi c6
thirc &n) ma khong dimg & doc duong sau khi chudt duge udng sinh khdi ching KG145
lién tuc trong 30 ngay véi 2 mitc lidu 1250 va 5.000 mg/kg thé trong. Khi so sdnh vé su
hinh thanh phan xa bén viing va dap tét phan xa & chudt nhét tréing & 16 TN1 va 16 TN2
¢6 sb 1an tap dé c6 phan xa bén vitng nhanh hon so v6i 16 dbi chung, sy khéc biét nay
12 c6 y nghia théng ké& (p<0,05). Khi khao sat s 14n tap dé dap t4t phan xa khi cit bo
tin hiéu c6 diéu kién, su khac biét gitta cac 16 nghién ctru c¢6 y nghia théng ké so voi 16
d6i chimg. Thoi gian cAn thiét dé thuc hién phan xa c 2 16 thi nghi¢m duge ubng sinh
khéi chiing KG145 ddu nhanh hon so v6i dbi ching khi thir trong cung diéu kién va sy
khéc biét c6 y nghia théng ké (p<0,05). Nhu vdy, sinh khdi ching KG145 giau DPA,
DHA, squalen, carotenoit va astaxanthin c6 tac dung cai thién tri nhé, kha nang hoc tép
trén dong vat thtr nghiém (chuot nhét tring), cung cép co s& khoa hoc cho vi€e st dung

sinh khdi ching KG145 lam thue phim bao vé sirc khde cho nguol.

Nhu viy, cac két qua thu duge da cho thdy st dung sinh khéi tao ching KG145
lién tuc trong 30 ngdy 1a an toan va co tac dung tt cho trao dbi lipit mau, co tac dung
cai thién tri nh¢, kha ning hoc tép. Cac két qua nay cho phép khéng dinh c6 thé sir dung
sinh khéi tao ching KG145 theo dinh huéng lam nguyén li¢u cho dugc pham.

Vi du 6. Ddnh gid tdc dung gidm lipit mau

Tir sinh khéi nudi ciy ching KG145, tién hanh phan 1ap squalen bing phuong
phap sfc ky cot dé thu squalen v6i d tinh sach >90%. Thir nghiém dénh gié anh huéng
ctia squalen 1én ham luong lipit ndi bao (cholesterol va triglycerit) trén dong té bao
HepG2 dugc thuc hién. Té bao HepG2 duoc nudi chy trong dia 6 giéng trong thoi gian

24 giyy va sau do dugc G voi squalen & cac ndng d khac nhau (50 dén 100 pM),
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fenofibrat (10 pM), 0,1 % DMSO trong vong tlr 24 dén 72 gi(‘y; Ham lugng lipit ndi bao
(cholesterol va triglycerit) dugc xac dinh bing phwong phép enzym va do trén may phan
tich ty dong Olympus AU400 (Olympus Analyzers, Tokyo, Japan). Két qua dugc trinh
bay & Bang 10.
Bang 10. Anh hudng ciia squalen thu dugce tir ching KG145 dbi véi su tich liiy ham
luong cholesterol (A); triglycerit (B) trong té bao HepG2.
Mdrc d6 biéu hién (%)

Cholesterol Triglycerit
D6i chirng (-) (0,01% DMSO) 100 100
P& chirng (+) (fenofibrat 10 pM) 80 | 70
Squalen - 50 pM 70 83
Squalen - 100 uM 78 65

Két qua thé hién trén bang 10 cho thy, ndng do cholesterol ndi bao giam trong
céc té bao dugc U voi squalen hodc fenofibrat (chit chudn diéu trj gidm 161 loan lipit
méau) khi so sanh voi d6i ching. Té bao duge G véi 100 uM squalen c6 tac dung giam
mirc d6 bidu hién cua cholesterol xudng con 88% khi so sanh voi d6i ching. Khi té bao
dugc G voi 50 va 100 pM squalen cling lam giam muc do biéu hién cta TG ndi bao
tuong tng xudng 83 va 65% khi so sanh véi dbi chimg (p < 0,05). Do d6, squalen thu
duoc tir sinh khéi KG145 c6 tac dung giam cholesterol va TG trong té bao gan HepG2.
Do d6, chuing KG145 ¢6 thé nudi cdy sinh khéi dé thu squalen dé cung cép nguyén liéu

cho dugc phdm trong diéu tri giam lipit mau.
Vi du 7. Ddnh gid khd nang phat trién nhién ligu sinh hoc

Theo két qua phan tich thanh phan axit béo ciia ching 4. mangrovei KG145 trong
hé théng 1&n men 30 lit sau 5 ngdy (Bang 4) cho thiy trong sinh khoi ching KG145 ¢4
chira lvong 16n céc axit béo khong bao hoa chidm 40,33% TFA. Bén canh d6, ching
cling c6 chira céc axit béo bdo hoa chiém 58,37% TFA. Vi vdy, tién hanh tach chiét cac
axit béo khong bdo hoa (PUFA) ra khoi cac axit béo bdo hoa (SFA) bang cac phuong
phap hoa hoc. Sinh khoi ching KG145 duogc tién hanh phéan ung chuyén vi este v6i dung
mdi metanol va chit xuc tc axit, ti 1& dung moi: sinh khéi 14 10:1 (v/w), phan tng &
didu kién 70 °C, 3 gid. Loc bo ba sinh khoi va tich chiét axit béo tong sb (TFA) bang
dung mdi n-hexan. Két qua d thu duge ham luong TFA chiém 45% sinh khéi kho.
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Tién hanh 1am phan tng tao phtrc TFA v6i hdn hop uré hoa tan trong metanol, ti 1€ TFA:
uré: dung méi 13 1:4: 20 (w/w/v), phan tmg & 4°C, 12 gi®, hdn hop phan thanh 2 pha.
Loc tach pha, thu pha rén 13 hdn hop uré c6 SFAs va PUFAs, pha 1ong chtra hdn hop
PUFAs. Hoa tan pha rén trong nu6c va tich chiét SFA.

Két qua da thu dugc hdn hop SFAs (chiém 63% TFA) va hdn hop PUFAs (chiém
31% TFA). Két qua phan tich thanh phén axit béo ctia hdn hop SFAs dugc trinh bay &

Béng 11.
Bang 11. Thanh phan axit béo ctia hdn hgp SFAs sau qué trinh tao phirc véi uré
STT Axit béo Ham luvgng axit
béo (% TFA)
1 C7:0 0,42
2 C14:0 8,12
3 C15:1n-5 6,53
4 Cie: 0 68,75
5 |C17:0 2,13
6 C18:0 3,48
7 C18:1n-9 3,54
8 C18: 2 w-6-t 1,75
9 C19:0 0,39
10 C20: 4 w-6 1,76
11 C22: 6 w-3 3,06
Téng axit béo b3o hoa 83,29
Téng axit béo b3o hoa mét ndi doi 10,07
Téng axit béo khdng bdo hoa da ndi doi 6,57
Mtrc do khong bao hoa 0,39

Ghi chii: Mitc do khéng bédo hoa = [1 x (% monene) + 2 x (% diene) + 3 x (% Triene)....J/100
Két qua Bang 11 cho thiy, hdn hop SFA c6 chira chit yéu 1a céc axit béo bio hoa
chiém 83,29% TFA. Ham lugng céc axit béo khong bdo hoa 1 ndi doi va da ndi doi
chiém 14n luot 12 10,07 va 6,57% TFA, tuong tmg. Tir d6, d3 xac dinh dugc céac chi tiéu
chit luong ctia san phdm diesel.
K&t qua chi tiéu chat luong diesel sinh hoc tir Bang 12 cho thdy, sin xuit biodiesel
tir sinh khéi ching KG145 dat 5/5 chi tiéu chinh déu dat tiéu chuan ctia Hoa Ky va chau
28
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Au dbi v6i diu diesel sinh hoc (B100). Cac SFA c6 chira chit yéu céc axit béo bdo hoa

c6 tiem nang st dung dé san xuat nhién li€u sinh hoc.

Bang 12. Két qua xac dinh chi tiéu chét lvong cia san phém diesel sinh hoc

STT | Cacchitiéucta | Phwong trinh ly thuyét Diesel sinh | Mrc cho phép

diesel sinh hoc hoc tw (theo US va EP)
KG145 B100

1 Trong lugng Y =0,0055X + 0,8726; 875 860 - 900
riéng & 15 °C (R?=0,6644)
(kg/m*

2 D6 nhét dong Y =-0,631X + 5,2065; (R? 4,96 1,9-6,0
hoc & 40 °C = 0,6704)

3 Diém chdp chdy |Y=31,598X + 118,71; 131,03 Min 130
céc kin (R?=0,6364)

4 Chisdiot (g Y =74,373X + 12,71; (R? 41,72 Max 120
/100 g) = 0,9484) «

5 Tri so xetan Y =-6,6684X + 62,876; 65,477 Min 47

(R2 = 0,8049)

Ghi chii: X: mikc d§ khong bdo hoa ciia cdc axit béo chita san pham FAME. Y: chi tiéu dic

trung cho tinh chdt ciia san pham diesel sinh hoc.
Hiéu qua dat dwgc ciia sang ché

Chung vi tao bién di dudng Aurantiochytrium mangrovei KG145 duge phan 1ap
theo sang ché c6 kha ning san xuét polysacarit ngoai bao, tdng hop céc axit béo khong
bao hoa da nbi d6i DHA, EPA, DPA, squalen, carotenoit va astaxanthin cao ngay trong
qué trinh ting truéng vé sinh khéi. Chiing nay c6 wu diém 13 c6 thé san xuét sinh khéi
tdo nay quanh nam, khong phu thudc vao mua vu va nhiét do trong ndm vi khong st
dung 4nh sang mit trdi. Qud trinh nudi vi tao dé dang kidm so4t cac thong sb can thiét
trong sudt qua trinh nhan nudi sinh khéi, tir 46 chti ddng cho viéc phat trién cac san phidm

sinh hoc cAn thiét.

Sinh khdi tao Aurantiochytrium mangrovei KG145 ¢6 ham lugng axit béo don
gian, nhan nudi sinh khdi dé dang trong céc hé théng 1én men, c6 tiém ning cho san xuat
sinh khdi giau cac axit béo khong bado hoa da ndi d6i, dic biét 1a cac axit béo nhu DHA,
EPA va DPA trén quy m6 cong nghiép. Céc axit béo DHA, EPA va DPA 1a céc axit béo
omega - 3 va omega - 6 quan trong can thiét su phat trién cua tri ndo, hé than kinh, hé

tim mach ctia con nguoi, can thiét lam thirc &n cho nudi trong thuy san, gia sic gia cam
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nén cho phép phét trién cc ngudn dudng chét cho ngudi va dong vat, dé 1am thyc phdm

chirc nang va thirc an bo sung.

Trong qué trinh nubi ciy thir nghiém, chiing Aurantiochytrium mangrovei KG145
¢6 nang san suit sinh khéi, ham lugng chét béo dat 33,16 + 0,72 g/L, 72,06 + 0,08 %
sinh khdi khd, trong tng. Him luong EPS (bao gom protein, lipit va cacbohydrat dat
21,21 + 0,43%, 15,76 + 0,76% va 28,03 + 1,25% trong luong EPS, twong Gng). Ham
lugng DHA, EPA, DPA, squalen, carotenoit va astaxanthin cao nhét dat 32,34 % so véi
TFA, 0,79 % so v&i TFA, 5,77% so voi trong lugng TFA, 85,15 + 0,43 mg/g sinh khéi
kho, 32,15 + 0,62 va 8,52 + 0,39 pg/g sinh khéi kho. Nhu vy, ching ndy c6 hiéu qua
vuot trdi trong viée tdng hop cac chét béo, axit béo khong bio hoa da nbi dbi so vé6i cac
chiing tiém ning sn xuét axit béo PUFA dugc cong bd.

Sinh khéi cta ching Aurantiochytrium mangrovei KG145 c6 thé tng dung 1am
thuc phém bao vé suc khée cho ngudi, m§ phém, dugc phém, nhién liéu sinh hoc va

thirc dn cho dong vat nudi.
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YEU CAU BAO HQ
1. Chung vi tao bién di dudng Aurantiochytrium mangrovei KG145 dugc phan 13p, trong
dé ching nay:
- chira trinh tu 18S rARN néu trong SEQ ID NO.1 c6 kich thuéc 1714bp va dugc luu
giit tai Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam véi
s6 luu gitt KG145;
- ¢6 kha ning san xuit polysacarit ngoai bao v6i protein dat 21,21 + 0,43%, lipit dat
15,76 £ 0,76% va cacbohydrat dat 28,03 + 1,25% (theo trong luong) so vdi téng
polysacarit ngoai bao;
- ¢6 kha ning tdng hop axit béo khong bio hoa da nbi d6i so vé6i axit béo tong sb bao
gdm axit docosahexaenoic (DHA) dat 32,34%, axit eicosapentaenoic (EPA) dat 0,79%
va axit docosapentaenoic (DPA) dat 5,77% (theo trong lugng); va
- ¢6 kha nang sinh tdng hop squalen 1én t6i 85,15 + 0,43 mg/g sinh khéi khd, carotenoit
1én t6i 32,15 + 0,62 pg/g sinh khdi kho va axtasanthin 1én téi 8,52 + 0,39 pg/g sinh khéi

khd & diéu kién 25 °C, 6 man 15%o, glucoza 9%, cao nAm men 1%.
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HINH 3

HINH 4

- A. mangrovei KG148
gg| 4 mangrovei DQ367049.1
Aurantiochvevium spih0186 AB362211.1
A, lmacinn ABR10940.1
Aurantiochytrinon sp RCCS93 AB973563.1
100 60 L Awrantiochytrium sp.OH4 AB900161.1
e Agiraritiochytrinm sp AR-4a AB810943.1
Schizochytrium sp. ATCC20888 DQ367050.1

180 ‘| I T T 2 ATINLILLE
100 Awantiochytrivm sp KH105 AB0S2555.1
qq || Awantiochytriton sp. SEK217 AB290572.1
s3 93 L Awantiochytrinm sp. 18W-16a ABS11030.1

5 miniron AB022108.1
Thraustochytrium sp.caudivorson EF114355.1
7. pachydermuon AB022113.1

Monorhizochytrinon globoswn LC171448.1

1001 E Sacharomyces cevevisae L15578.1
47 Phaeodactylum tricornutun FR865506.1
i
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<110> Vién Céng nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam

<120> Chung vi tdo bién di dudng Aurantiochytrium mangrovei KG145 dugc phan

lap cb6 khad nang san xudt polysacarit ngoai bao va axit béo khdng béo

hoa da nbéi ds6i

<130>
<1l60> 3
<170>

<210> 1
<211>
<212>
<213>
<220>
<223>

ADN

18S

<400> 1

gtctcaaaga
ggctcatgat
tctggaaata
gattttattg
gtttctgccc
cggagagtta
tagcagcagg
atgcgaagcg
atcaactgga
gctaaagttg
ttcecectgaat
tatgagatct
tttattatgg
aatggttaat
atttccgaaa
cgaaagtctg
gacttgcgat
tttgggttcc
accaccagga
gacataggta
gccgttctta
cctactaaat

tccggtttac
gggccgcacg

1714

ttaagccatg
atcagtaata
atacatgctg
gtgaatcatg
catcagtggt
gggctcgact
cgcgtaaatt
tgtatgcgtt
gggcaagtct
ttgcagttaa
gggattgatt
ttcactgtaa
gatgataaga
aggaacagtt
gacgaactag
gggatcgaag
tgttgggtgc
ggggggagta
gtggagctgce
gggttgacag
gttggtggag
agtgcgtggt
gggcaggaag
cgcgctacac

Aurantiochytrium mangrovei

catgtgtaag
tttctteggt
taagagccct
ataattgagc
cgacggtagt
ccggagaggg
acccactgtg
ttgctatcgg
ggtgccagca
aaagctcgta
gtctgtgttg
tcaaagcaga
taggacttgg
gggggtattc
agcgaaggca
atgattagat
ttttatgggc
tggtcgcaag
ggcttaattt
attgagagct
tgatttgtct
atggcaacat
ttcgaggcaa
tgatgggttc

tataagcgat
agtttctttt
gtatggggct
agattgactt
gtattggact
agcctgagag
gactccacga
aatgagagca
gccgcggtaa
gttgaatttc
ccttggccat
gtgttccaag
gtgctatttt
gtatttagga
tttaccaagc
accatcgtag
ctcagcagca
gctgaaactt
gactcaacac
ctttcatgat
ggttaattcc
agtacgtttt
taacaggtct
atcgggtttt

tgtactgtga
atatggatac
gcacttatta
tttggtcgat
acggtgacta
acggctacca
ggtagtgacg
atgtaaaacc
ttccagctcc
tggcatgggc
ctttctcatg
cgggtcgtat
gttggtttgce
gctagaggtg
atgttttcgt
tctagaccgt
gcacatgaga
aaaggaattg
gggaaaactt
tctattgttg
gttaacgaac
taacttctta
gtgatgccct
aatttcaatt

tactgcgaac
ctgcagtaat
gattgaagcc
gatcgtttga
taacgggtga
tatccaagga
agaaatatcg
ctcatcgagt
agaagcatat
gaccggtgct
ctgttattgg
gaccggtatg
acgcctgagt
aaattcttgg
taatcaagaa
aaacgatgcc
aatcaaagtc
acggaagggc
accaggtcca
gtggtgcatg
gagacctcgg
gagggacatg
tagatgttct
tttggaattg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



agtgcttggt
ttgcaatttt
tatacgtccce
aaaccatggg
ttattgttta

<210> 2
<211> 20
<212> Nhéan
<213>
<220>

Doan

<400> 2
AAAGATTAAG

<210> 3
<211> 23
<212> Nhén
<213>
<220>

Poan

<400> 1
CAATCGGTAG

gggaaggcct
taatctccaa

tgccctttgt
atgtttctgt
gaggaagtaa

tao

mdi

CCATGCATGT

tao

moi

ggctaatcct
cgaggaattc
acacaccgcc
ttggattaat

aagtcgtaac

GTGCGACGGG CGG

4046

tggaacgctc
ctagtaaacg
cgtcgcacct
tttaggacag
aagg

atcgtgctgg
caagtcatca
accgattgaa

aggcagaact

ggctagattt
gcttgcattg
cggtccgatg
cgggtgaatc

1500
1560
1620
1680
1714

20

23

36/36





