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MO PAU

Trong nhitng nim gan day, cac chung vi tao bién thudc ho
Thraustochytriaceae, dac biét la cac chi Thraustochytrium va
Aurantiochytrium, da thu hut sy quan tam nho kha nang sinh tong hop
cac hop chat co gia tri sinh hoc nhu DHA, EPA va nhiéu chat chuyén
hoa thir cap c6 tiém ning ung dung trong dugc pham, thuc pham chirc
nang va cong nghé sinh hoc.

Quan dao Truong Sa la khu vuc giau da dang sinh hoc bién, tuy
nhién cac nghién ciu vé thanh phan héa hoc va hoat tinh sinh hoc cua
vi tao bién tai ddy con han ché. Tir dé tai cdp Bo Québc phong chuong
trinh KCB-TS, hai chung Thraustochytrium pachydermum TSL10 va
Aurantiochytrium sp. SC145 duoc lya chon dé nghién ciu nham lam
séng to gié tri hda hoc va tiém ning ung dung cua cac chung vi tao
ban dia.

Muc tiéu caa nghién cau:

- X4c dinh dugc thanh phan héa hoc cua hai chung vi tao bién
Thraustochytrium pachydermum TSL10 va Aurantiochytrium sp.
SC145 duoc phan lap ¢ quan dao Truong Sa, Viét Nam

- Péanh gia hoat tinh khang vi sinh vat kiém dinh ciia cac hop
chat dugc phan lap.

N@i dung nghién cwu:

- Phén lap va xac dinh cau triic cac hop chét tir hai chang vi tao
bién Thraustochytrium pachydermum TSL10 va Aurantiochytrium sp.
SC145 phan lap dwoc tir mau nuéc tai khu vuc quan dao Truong Sa,
Viét Nam.

- Péanh gia hoat tinh khang vi sinh vat kiém dinh cua cac hop
chat dwoc phan lap tir hai chung vi tao bién trén.

Nhitng két qua caa nghién ctru ndy gop phan khing dinh tiém
nang ctia ving bién dao Truong Sa trong linh vyuc nghién ciru, bao ton
va khai thac bén viing tai nguyén sinh vat bién, qua d6 hd tro cho cong
tac bao ton da dang sinh hoc va thic diy phat trién kinh té bién dao.
Bén canh d6, cac két qua nay s& dong gop vao co so dir ligu vi sinh vat
bién Viét Nam, m¢ ra nhiing huéng di méi trong khai thac va ung
dung tai nguyén bién mot cach bén viing.
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CHUONG 1. TONG QUAN NGHIEN CUU

1.1. Giéi thigu vé chi Thraustochytrium
1.1.1. Pdc diem hinh thai va phan logi cac chang thugc chi
Thraustochytrium

Thraustochytrium 1a chi vi sinh vat bién di dudng thuoc 16p
Labyrinthulomycetes, c6 kha niang phan hiy chat hiru co nho céc
enzyme ngoai bao. Nhom nay da trai qua nhiéu thay doi trong phan
loai truée khi duge xac dinh khong thudc nim hay Oomycetes dya
trén phan tich rDNA. Viéc phan loai chu yéu dua trén dac diém hinh
thai va co ché sinh san cua zoospore. Cac nghién ciru phan tir gan day
cho thiy Thraustochytrium khong phai 1a nhom don nganh, nhiéu
chang da dugc chuyén sang cac chi khac nhu Schizochytrium va
Aurantiochytrium.

Bdang 1.1.Cac chung vi tao thugc chi Thraustochytrium

STT | Tén khoa hgc T&c gia, nim phan 1ap
1 T. aureum Goldstein (1963)
2 T. motivum Goldstein (1963)
3 T. rossii Bahnweg va Sparrow (1974)
4 T. kerguelense Bahnweg va Sparrow (1974)
5 T. antarcticum Bahnweg va Sparrow (1974)
6 T. kinnei Gaertner (1967)
7 T. benthicola Raghu Kumar (1980)
8 T. proliferum Sparrow (1943)
9 T. pachydermum Scholz (1958)
10 | T.arudimentale Artemchuk (1972)
11 | T. striatum Schneider (1967)
12 | T. roseum Goldstein (1963)
13 | T.aggregatum Ulken (1965)
14 | T. gaertnerium Bongiorni (2005)
15 | T. caudivorum Schérer (2007)
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112 Think phin hoa hoc cia cic ching vi téio thuje chi

Zhraustochytrium
1.1.2.1. C&c hop chat steroid

Bdng 1.2.  C&c hop chat steroid tir chi Thraustochytrium

TT Tén hop chit Chiing

1 cholesterol Thraustochytrium sp. ATCC 26185/CHN-1

2 24-methyl-cholesta-5,22-dienol Thraustochytrium sp. ATCC 26185

3 24-methylene cholesterol Thraustochytrium sp. ATCC 26185 / CHN-1

4 24-ethyl-cholesta-5,22-dienol Thraustochytrium sp. ATCC 26185

5 24-ethyl-cholesta-5,7,22-trienol | Thraustochytrium sp. ATCC 26185/ CHN-1

6 ergosterol T. aureum

7 7-dehydroporiferasterol T. aureum

8 (22E,24R)-ethylcholesta-7,22- T. aureum
dien-34,5q,64-triol '

9 poriferasterol glucoside T. aureum

6 R=CHj, 22
7 R=C,Hs, 227

Hinh 1.1. Cau trdc hoé hoc céac hop chat steroid tir chi Thraustochytrium




1.1.2.2. Cac hop chat chiza nito
Bdng 1.3. Cac hop chat chiza nito tue chi Thraustochytrium

TT Tén hop chit Chiing
10 | thraustochtroside A T. globosum
11 | thraustochtroside B T. globosum
12 | thraustochtroside C T. globosum
13 pyrrolezanthine-6-methyl ether T. aureum
14 3-(3- aminopropyl)-6-((4- _ o T. aureum
hydroxyphenyl)methyl)-2,5-piperazinedione

15 5-methyluracil T. aureum
16 indole-3-carboxylic acid T. aureum
17 | adenosine T. aureum
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Hinh 1.2. Cau trdc hoé hoc cac hop chdt chiza nito tir chi Thraustochytrium



1.1.2.3. Cac acid béo )
Bang 1.4. Céc hop chat béo tur chi Thraustochytrium

TT | Tén hop chit Chiing

18 lauric acid Thraustochytrium sp. ATCC 26185

19 myristic acid Thraustochytrium sp. ATCC 26185, CHN-1
20 pentadecanoic acid Thraustochytrium sp. ATCC 26185

21 9-pentadecenoic acid Thraustochytrium sp. ATCC 26185

22 palmitic acid Thraustochytrium sp. ATCC 26185, CHN-1
23 palmitoleic acid Thraustochytrium sp. ATCC 26185, CHN-1
24 heptadecanoic acid Thraustochytrium sp. ATCC 26185

25 stearic acid Thraustochytrium sp. ATCC 26185, CHN-1
26 oleic acid Thraustochytrium sp. ATCC 26185, CHN-1
27 linoleic acid Thraustochytrium sp. ATCC 26185

28 linolenic acid Thraustochytrium sp. ATCC 26185

29 stearidonic acid Thraustochytrium sp. ATCC 26185

30 | arachidic acid Thraustochytrium sp. ATCC 26185

31 dihomo-y-linolenic acid Thraustochytrium sp. ATCC 26185

32 arachidonic acid Thraustochytrium sp. ATCC 26185, CHN-1
33 omega-3 arachidonic acid Thraustochytrium sp. ATCC 26185

34 eicosapentaenoic acid Thraustochytrium sp. ATCC 26185, CHN-1
35 behenic acid Thraustochytrium sp. ATCC 26185

36 adrenic acid Thraustochytrium sp. ATCC 26185

37 osbond acid Thraustochytrium sp. ATCC 26185, CHN-1
38 docosapentaenoic acid Thraustochytrium sp. ATCC 26185

39 docosahexaenoic acid Thraustochytrium sp. ATCC 26185, CHN-1
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Hinh 1.3. Cdu tric hoa hoc cac acid béo tir chi Thraustochytrium
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1.1.2.4. Céc dan xuat carotenoid va phosphatidyl
Bang 1.5. Cac hop chat carotenoid ter chi Thraustochytrium

T Tén hop chit Chiing

40 | p-carotene Thraustochytrium sp. CHN-1
41 | echinenone Thraustochytrium sp. CHN-1
42 | canthaxanthin Thraustochytrium sp. CHN-1
43 | phoenicoxanthin Thraustochytrium sp. CHN-1
44 | astaxanthin Thraustochytrium sp. CHN-1
45 | (3S,3'R)-trans astaxanthin Thraustochytrium sp. CHN-1
46 | (3R,3'R)-trans astaxanthin Thraustochytrium sp. CHN-1
47 | (3R,3'R)-cis astaxanthin Thraustochytrium sp. CHN-1
48 | (3S,3'R)-cis astaxanthin Thraustochytrium sp. CHN-1
49 | (3R,3'R)-cis astaxanthin Thraustochytrium sp. CHN-1

Hinh 1.4. Cdu tric hoé hoc céc hep chat carotenoid tir cac ching thugc chi Thraustochytrium
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Bdng 1.6. CA&c hop chdt phosphatidyl tiz chi Thraustochytrium

TT | Tén hop chat Chiing
1-oleoyl-2-palmitoyl-

50 phosphatidylcholine Thraustochytrium sp. ATCC 26185
51 phosphatidylethanolamine Thraustochytrium sp. ATCC 26185
52 phosphatidylinositol Thraustochytrium sp. ATCC 26185
53 phosphatidylglycerol Thraustochytrium sp. ATCC 26185

54 diphosphatidylglycerol Thraustochytrium sp. ATCC 26185
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Hinh 1.5. Cdu trdc hod hoc cac hep chat phosphatidyl tir chi Thraustochytrium

1.1.2.5. Mgt s6 hop chat khac

Bén canh cac nhdm hop chét ké trén, cac nghién ctu tir cac ching
vi tao thugc chi Thraustochytrium con phét hién dugc mot sé hop chat
khac nhu squalene, 1—6-4-D-glucan va p-hydroxybenzoic acid.
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Hinh 1.6. Cdu trdc hoa h,bc cac hop chat khac tir chi Thraustochytrium

1.1.3. Hoat tinh sinh hec ci#a cac ching vi tdo thugc chi
Thraustochytrium

1.1.3.1. Hogt tinh chong oxy héa

Cac chung thudc chi Thraustochytrium thé hién hoat tinh chéng oxy
hoa dang ké nho sy hién dién caa carotenoid, squalene, polysaccharide
ngoai bao (EPS) va cac acid béo khong no da ndi d6i (PUFA). Nhiéu
nghién ciu cho thay céc cao chiét tir chi ndy c6 kha niang quét goc tu
do manh va tiém nang (g dung trong my pham va thyc pham chtic nang.
1.1.3.2. Hoat tinh chdng viém

Céc nghién ctru cho thay Thraustochytrium cé kha ning wc ché sy san
sinh nitric oxide (NO) va cac chét trung gian gay viém. Hoat tinh nay
chi yéu lién quan dén EPS cung cac PUFA nhu DHA va EPA, gop
phan diéu hoa dap tng mién dich va giam phan ung viém.

1.1.3.3. Hogt tinh khang khudn

Nhiéu ching thudc chi Thraustochytrium thé hién hoat tinh khang
khuan trén ca vi khuan Gram duong va Gram am. Cac cao chiét va
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EPS cua chiing c6 kha nang ¢ ché nhiéu chang vi khuan gay bénh,
cho thay tiém ning tng dung trong linh vuc y duoc va cdng nghé sinh hoc.
1.1.3.4. Hoat tinh khang ung thu
Cac hop chét sinh hoc tir Thraustochytrium, dic biét la EPS,
carotenoid, squalene va PUFA, di duoc ghi nhan c6 kha ning tc ché
su phét trién cua nhiéu dong té bao ung thu thong qua co ché chéng
oxy hoa, diéu hda mién dich va tac dong lén chu ky té bao.
1.1.3.5. Mgt sé tac dung sinh hoc khéc
Ngoai cac hoat tinh trén, Thraustochytrium con duogc xem la nguon
cung cap DHA va squalene tiém ning cho cong nghiép dwoc pham,
thuc pham chirc nang va nudi trong thay san. Mot s ching con ¢6 kha
ning tham gia xr Iy méi truong thong qua chuyén hoa cac chét thai
hitu co va tich lily cac hop chat cd gid tri sinh hoc.
1.2. Giéi thiéu vé chi Aurantiochytrium
1.2.1. Pdc diém hinh thai va phan logi cac ching thugc chi

Aurantiochytrium

Trude déy, chi Aurantiochytrium duoc xép chung véi cac chi
Oblongichytrium va Schizochytrium. Cac té bao thudc chi nay sinh
trueéng théng qua qué trinh phan chia nhi phan lién tiép va dic trung boi
tan ¢6 dang hinh cau véi thanh té bao mong. Bao tir dong dugc giai
phong c6 hinh thai twong tu nhu & Schizochytrium, trong khi cac té bao
sinh dudng thuong ton tai dudi dang céc té bao don 1&. Hién nay,
Schizochytrium limacinum va S. mangrovei da dugc ddi tén lan luot
thanh Aurantiochytrium limacinum va A. mangrovei. O cac ching nay,
trong mot sb diéu kién nhat dinh, hién twong phong dién cia té bao amip
da duogc quan sét thiy truoc khi cac bao tir dong phan chia . Chi
Aurantiochytrium da phat hién dugc khoang 11 chung.

Bang 1.7. Cac chung vi tao thugc chi Aurantiochytrium

STT | Tén khoa hoc T&c gia (nim phin l4p)

Aurantiochytrium limacinum

1 (Schizochytrium limacinum) Honda (1998)
Aurantiochytrium mangrovei

2 (Schizochytrium mangrovei) Raghukumar (1988)

3 | Aurantiochytrium acetophilum Ganuza (2019)

4 | Aurantiochytrium minutum Ganuza (2019)

5 | Aurantiochytrium sp. KRS101 Ryu (2013)

6 | Aurantiochytrium sp. KH105 Arafiles (2014)

7 | Aurantiochytrium sp. TC20 Lee Chang (2013a)




8 | Aurantiochytrium sp. t66

Jakobsen (2008)

9 | Aurantiochytrium sp. TC22

Lee Chang (2014)

10 | Aurantiochytrium sp. 6-2

Chi-Hei Ip (2024)

11 | Aurantiochytrium sp. ICTFD5

V.P. Bagul (2021)

1.2.2.

1.2.2.1. Céc hop chat steroid
Bang 1.8.  Céc hop chat steroid tur chi Aurantiochytrium

Thanh phan héa hec ciia chi Aurantiochytrium

KH | Tén hop chat Chiing

1 | cholesterol Aurantiochytrium spp.

4,4-dimethyl-5a-cholest-8-en-3p-ol (4,4- . .
55 dimethylzymosterol) Aurantiochytrium spp.
) . Aurantiochytrium spp.

56 | 4-methylchondrillasterol A. mangrovei BT3
57 | chondrillasterol Aurantiochytrium spp.
58 poriferasterol Aurantiochytrium spp.
59 poriferasterol acetate Aurantiochytrium spp.
60 lathosterol Aurantiochytrium spp.
61 lanosterol Aurantiochytrium spp.
62 | 3-O-p-D-glucopyranosyl-stigmasta-5,7,22-triene | A. limacinum mh0186
63 3-0-p-D-glucopyranosyl-4o-methylstigmasta-7,22- A limacinum mho186
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Hinh 1.7. Cdu tric hod hoc cac hep chat steroid tir chi Aurantiochytrium

1.2.2.2. Céc hop chdt chita nito
Bang 1.9. Céc hop chat chiza nito tir chi Aurantiochytrium

T Tén hop chat Chiing

64 tetradecanenitrile Aurantiochytrium sp. KRS101
65 pentadecanenitrile Aurantiochytrium sp. KRS101
66 octadecanenitrile Aurantiochytrium sp. KRS101
67 hexadecanamide Aurantiochytrium sp. KRS101
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68 N,N-dimethylpalmitamide Aurantiochytrium sp. KRS101
69 O-methyloxime hexanal Aurantiochytrium sp. KRS101
70 acetylated m-glyceride Aurantiochytrium sp. SYLR6#3
71 Aurantiochytrium sp. SYLR6#3

acetylated m-glyceride-hydrate
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Hinh 1.8. Cdu tric hod hoc céc hep chdt chiza nito tir chi Aurantiochytrium

1.2.2.3. C4c dan xudt cua acid béo va carotenoid
Bang 1.10.  Cé&c acid béo ter chi Aurantiochytrium

1T Tén hop chat

Chiing

72 o-linolenic acid

Aurantiochytrium sp. T7

73 stearidonic acid

Aurantiochytrium sp. T7

74 omega-3 arachidonic acid

Aurantiochytrium sp. T7

75 eicosapentaenoic acid

Aurantiochytrium sp. T7

76 docosapentaenoic acid Aurantiochytrium sp. T7
77 docosahexaenoic acid Aurantiochytrium sp. T7
78 methyl palmitate Aurantiochytrium sp. KRS101
79 2-propenyl octadecanoate Aurantiochytrium sp. KRS101
80 tridecanedioic acid Aurantiochytrium sp. KRS101
o ~——— =~
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Hinh 1.9. Cdu tric hod hoc cac acid béo va ester tir chi Aurantiochytrium

Bén canh cac acid béo, mot s hop chit carotenoid nhu f-
carotene (40), echinenone (41), canthaxanthin (42) va astaxanthin (44)
da dugc phén 1ap chang Aurantiochytrium Ch25 thudc chi

Aurantiochytrium.
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1.2.2.4. Mgt s6 hop chat khac

Ngoai c4c nhdm hop chat ké trén, cac nghién ciu da phan 1ap duoc
mot s6 hop chat khac nhu 2-phenyl-2-tipyl-acenapthenone (84), 2-
pentanone (85), 1,2-dimethyl-cyclohexane (86), phenol (87) va 4-
methyl-phenol (88) tir cac chung vi tao thudc chi Aurantiochytrium.

Srn
5 o ot oo

84 85 86 87 88

Hinh 1.10. Cdu tric hoé hoc mét sé hop chat khéc tir chi Aurantiochytrium

1.2.3. Hoat tinh sinh hgc caa chi Aurantiochytrium

1.2.3.1. Hogt tinh khang khudn

Céc chung thugc chi Aurantiochytrium dugc ghi nhan c6 hoat tinh
khang khuan ddi voi nhiéu chung vi khuan gay bénh. Hoat tinh nay
phu thudc vao dung méi chiét va thanh phan hop chat sinh hoc c6 trong
vi tao.

1.2.3.2. Hogt tinh chang oxy hoa

Céc cao chiét tir Aurantiochytrium thé hién hoat tinh chéng oxy hoa
dang ké thdng qua kha nang quét goc tu do va ac ché qua trinh oxy
héa lipid. Hoat tinh nay chu yéu lién quan dén carotenoid, phenolic,
sterol va cac acid béo khong no da ndi déi

1.2.3.3. Hoat tinh khang viém

Mot sé chiing thude chi Aurantiochytrium cé kha ning e ché sy san
sinh nitric oxide (NO) va cac cytokine tién viém nhu TNF-a, IL-1B va
IL-6, cho thdy tiém ning ¢ng dung trong nghién ctu cac tac nhan
khang viém tu nhién.

1.2.3.4. Hogt tinh chong ung thir

Dau va cac hop chat giau DHA tir Aurantiochytrium da dwgc chung
minh c6 kha ning wrc ché su phét trién cua mot sé dong té bao ung thu.
Hoat tinh nay dugc cho 1a lién quan dén DHA va céc hop chit lipid
sinh hoc khéc.

1.2.3.5. Hoat tinh tang cuong mién dich

Sinh khéi va dau tir Aurantiochytrium cd khd nang tang cuong mién
dich va cai thién strc d& khang & nhiéu déi tuong nudi trong thiy san
nho ham lugng cao DHA va EPA.
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1.2.3.6. M4t sé tac dung sinh hoc khac

Ngoai cac hoat tinh trén, Aurantiochytrium con dwgc xem |a ngudn

cung cap DHA, squalene va carotenoid tiém ning cho cong nghiép

dugc phim, my pham, thuc pham chirc nang va san xuit biodiesel.

Mot s6 chang con c6 kha nang tan dung chét thai hiru co dé tao sinh

khdi va céac hop chét c6 gia tri sinh hoc.

1.3. Céc nghién ciru trong nwéc lién quan dén hai chiing vi tao bién
Thraustochytrium pachydermum TSL10 va Aurantiochytrium
sp. SC145

Céc nghién ciru trong nude vé hai ching vi tao bién Thraustochytrium
pachydermum TSL10 va Aurantiochytrium sp. SC145 chu yéu tap
trung vao phan lap, dinh danh, téi vu hoa diéu kién nudi cay va danh
gid kha nang tich liiy lipid, PUFA. Tuy nhién, cac nghién ciru chuyén
sau vé thanh phan hoa hoc, phan 1ap hop chat thir cip va danh gia hoat
tinh sinh hoc cua hai chung nay van con han ché, cho thay can tiép tuc
nghién ciru dé khai thac hiéu qua tiém nang sinh hoc cuaia ching.
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~ CHUONG 2. THUC NGHIEM VA KET QUA

2.1. Poi twgng nghién cau:
2.1.1. Chang vi tdgo Thraustochytrium sp. TSL10

Mau nudc bién thu tir dao Truong Sa Lén (quan dao Truong
Sa) ngay 26/05/2021 tai toa d6 08°38'30"N-111°55'55"E. Sau d6 nuoi
cdy trong 5 ngay thu dwgc ching vi tao TSL10 c6 mat do té bao cao
12103,3 + 1,2 x10° TB/mL.
2.1.2. Chang vi tdo Aurantiochytrium sp. SC145

M3u nudc bién thu tir dao Son Ca (quan dao Trudng Sa) ngay
05/06/2021 tai toa d6 10°22'42"N-114"28'33"E. Sau d6 nudi cay trong
5 ngay thu duoc chung vi tao SC145 c6 mat do té bao 12 108,1 + 1,6
X108 TB/mL.
2.2. Phuong phap nghién ctiru
2.2.1. Phwong phdp phén lap céc hep chat
Céc hop chat duoc phan Iap bang cac phuong phap sic ky nhu sic ky ban
mong (TLC), sic ky cot (CC) va sac ky long hiéu ning cao (HPLC).
2.2.2. Phwong phdp xdc dinh cdu tric cac hep chat phan ldp duwec
Cau trdc cac hop chat dugc xac dinh bang cac phuong phap phd hién
dai nhw ECD, HR-ESI-MS va NMR.
2.2.3. Phwong phdp thir hoat tinh khang vi sinh vt kiém dinh
Hoat tinh khéng vi sinh vét cua cac hop chat duoc danh gia bang
phuong phap xac dinh ndng do tc ché téi thiéu (MIC) trén cac chung
vi khuan Gram duong, Gram 4m va ndm men.



2.3. Phan lap cac hep chit

Sinh khéi khd ching vi tao Thraustochytrium pachydermum TSL10
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Hinh 2.1. So' @6 phan ldp céc hop chat tir sinh khéi khd chiing vi téo bién T.
pachydermum TSL10
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Hinh 2.2. So' d@é phan ldp cac hop chdt tir sinh khdi khd chuing vi tdo bién
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Xac dinh cau trdc héa hec caa cac hgp chat tir hai chung vi tao
bién
3.1.1. Cac hep chat tir ching vi téo T. pachydermum TSL10

"
HO OH|

TP11 R=
G\ o

OH
Hinh 3.1. Cdu trdc cac hop chat phan Idp ti vi tdo T. pachydermum

Tir chung vi tao bién T. pachydermum da phan lap va xac dinh
cau tric héa hoc 12 hop chét . Trong d6 1 hop chat méi la ergosta-
7(8),22(23)-diene-34,5a,9a-triol (TP1) va 11 hop chit di biét la
ergosta-7(8),22(23)-diene-34,5a-diol (TP2), cerevisterol
(TP3=AS15), 5a,6 a-epoxy-(22E)-ergosta-8,22-diene-34,7 a-diol
(TP4), ergosterol (TP5), 5a,8a-epi-dioxyergosta-6,22-dien-34-ol
(TP6=AS12), linoleic acid (TP7), 4-((9Z,12Z)-octadeca-9,12-
dienoyloxy)butanoic  acid  (TP8),  1-linoleoyl-sn-glycero-3-
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phosphocholine (TP9), cibotiglycerol (TP10), gingerglycolipid B
(TP11) va 6’-O-linoleylsucrose (TP12).

3.1.2. Cac hep chat tir chiing vi tdo Aurantiochytrium sp. SC145

Tir chung vi tao bién Aurantiochytrium sp. da phan lap va xac
dinh cau trGc héa hoc 23 hop chat tir chung vi tao bién
Aurantiochytrium sp.. Trong d6 hai hop chat méi la N-
methoxymethyltryptophol (AS1) va 4-hydroxyphenylethyl 2-
hydroxy-3-phenylpropanoate (AS2), va 21 hop chat da biét la 3-
hydroxy-4-(4-hydrophenyl)-2-butanone (AS3), 3-indoleacetic acid
(AS4), tryptophol (AS5), indole-3-carbaldehyde (AS6), methyl
indole-3-acetate (AS7), (erythro)-2-hydroxy-3-methylpentanoic acid
(AS8), 2-hydroxy-3-phenylpropanoic acid (AS9), methyl 2-hydroxy-
3-phenylpropanoate (AS10), tyrosol (AS11), 5a,8a-epi-dioxyergosta-
6,22-dien-3p-ol (AS12), 5a,8a-epi-dioxyergosta-6,9(11),22-trien-3/-
ol (AS13), chaxine C (AS14), cerevisterol (AS15), ergosta-5,7,22-
trien-34-ol (AS16), fungisterol (AS17), cyclo-(L-Pro-L-Leu) (AS18),
adenosine (AS19), (9Z,122)-octadeca-9,12-dienoic acid (AS20), (s)-
2,3-dihydroxypropyl  (9Z,12Z)-octadeca-9,12-diencate ~ (AS21),
cibotiglycerol (AS22) va tyrosyl linoleate (AS23).



ASI13

AS14 ASIS AS16

w 12 O
!
>
AS19
on on
2
Ho 1 18
3 9 w0 o1 13
o
3 —on AS20
2—on
» , . It
2 4
tb—o 2 g
3 5 7 9 1o
o
oit AS21

As22

Hinh 3.2. Cdu tric hoa hoc céc hop chdt phan ldp tir chiing vi tdo
Aurantiochytrium sp. SC145
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3.2. Hoat tinh sinh hec ciia cac hep chit

Céc hop chit da phan 1ap dugce danh gia hoat tinh khang vi sinh vat
kiém dinh trén sau chung vi khuan, bao gébm vi khuian Gram duong
(Enterococcus faecalis, Staphylococcus aureus, Bacillus cereus), vi
khuan Gram am (Escherichia coli, Pseudomonas aeruginosa,
Salmonella enterica) va nAim men Candida albicans.

3.2.1. Hogt tinh khang vi sinh vgt kiém dinh ciia cac hep chat tie
chiing T. pachydermum

Streptomycin va cycloheximide duoc st dung lam chat doi
ching duong. Streptomycin ¢ ché cac chung vi khuan Gram (+) (E.
faecalis, S. aureus, B. cereus) va Gram (-) (E. coli, P. aeruginosa, S.
enterica) voi gia tri MIC lan luot 1a 256, 256, 128, 32, 256 va 128
pg/mL. Cycloheximide wc ché nAim men Candida albicans véi gia tri
MIC 12 32 pg/mL.

Déi véi nhém hop chét chi yéu tac dung trén Gram (+), ¢6 6
hop chit sterol TP1-TP6 thé hién hoat tinh trén ca 3 chung Gram (+)
véi MIC trong khoang 64 - 256 ug/mL. Trong do, TP3 c6 hoat tinh
t6t nhat trén S. aureus (32 pg/mL), TP6 thé hién hoat tinh dong déu
trén ca 3 chang Gram (+) (MIC 64 - 128 pg/mL), manh hon
streptomycin (MIC 256 ug/mL trén E. faecalis va S. aureus). Nguoc
lai, TP1, TP2, TP4 va TP5 c6 hoat tinh yéu hon (MIC > 64 pg/mL)
va khong thé hién tac dung trén Gram (-).

V& hoat tinh khang nim, c6 6 hop chit (TP1-TP6) uc ché
Candida albicans véi MIC c6 gia tri 1a 64 va 256 pg/mL. Tuy nhién,
phan 16n cac hop chat c6 hoat tinh yéu hon di ching cycloheximide
(MIC 32 pg/mL).

Céc hop chét lipid TP7-TP12 khong thé hién hoat tinh khang
vi sinh vat, tuy nhién 16p chat nay lai c6 mot sé hoat tinh khac nhu
hoat tinh khang viém [99, 100], hoat tinh chéng oxy héa [101], hoat
tinh chdng ung thu [102] va hoat tinh bao vé tim mach [103]. Tir cac
két qua trén cho thay cac hop chét phan lap dugc co xu huéng wu tién
tac dung trén vi khuan Gram (+) hon Gram (-), cu thé nhu sau: Céac
hop chat TP1-TP6 chu yéu c6 hoat tinh trén Gram (+), phu hop dinh
huéng phét trién cac tac nhan khang khuan chon loc. Céc hop chét
sterol thé hoat hoat tinh khang vi sinh vat kiém dinh tét hon cac hop
chat lipid c6 trong ching T. pachydermum.
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3.2.2. Hogt tinh khéng vi sinh vdt kiém dinh ciia cac hep chdt tir
chiing vi tdo bién Aurantiochytrium sp. SC145

Hoat tinh khang vi sinh vét kiém dinh cua cac hop chat da phan lap
dugc thir nghiém trén cac chung vi khuan Gram (+): Enterococcus
faecalis ATCC299212, Staphylococcus aureus ATCC25923, Bacillus
cereus ATCC14579; chang vi khuan Gram (-): Escherichia coli
ATCC25922, Pseudomonas aeruginosaATCC27853, Salmonella
enterica  ATCC13076 va chung nim men: Candida albicans
ATCC10231. Streptomycin dugc sir dung lam chét d6i ching dwong
trong thir nghiém te ché cac chiing vi khuan Gram (+) (E. faecalis, S.
aureus va B. cereus) va Gram (-) (E. coli, P. aeruginosava S. enterica)
Vvéi gid tri MIC lan luot 14 256, 256, 128, 32, 256 va 128 pg/mL, trong
khi cycloheximide duoc str dung lam chét d6i ching duong trong thir
nghiém wc ché nim men Candida albicans voi gia tri MIC 1a 32
pg/mL. Két qua nghién ctu cho thay, 4 hop chat (AS2, AS3, AS11
va AS23) thé hién hoat tinh trén ca vi khuan Gram (+) va Gram (-) V6i
MIC trong khoang 64 - 256 ug/mL. Trong d6, AS2 cho thay hoat tinh
rc ché manh trén 3 chung Gram (+) véi gia tri MIC déu 1a 64 pg/mL
nhung thé hién hoat tinh ¢ ché yéu trén 2 chiing Gram (-) (E. coli, P.
aeruginosa) véi gia tri MIC 128 pg/mL va ndm men S. enterica (MIC
256 pg/mL). AS3 thé hién hoat tinh trc ché manh trén ching Gram (+)
E. faecalis ATCC299212 v&i gia tri MIC tir 64 pg/mL va thé hién hoat
tinh e ché yéu véi céc ching vi sinh vat con lai. AS11 thé hién hoat
tinh trong ddi dong déu trén ca hai nhém vi khuan véi MIC trong
khoang 64—128 pg/mL. Trong khi d6, AS23 c6 hoat tinh yéu hon véi
MIC dao dong tir 128-256 pg/mL, cho thay kha ning &c ché con han
ché so véi cac hop chit c6 MIC thap hon. Tuy nhién, hop chat nay van
thé hién hiéu qua dang chi y khi wc ché E. faecalis voi MIC 128
pg/mL, manh hon so véi streptomycin (256 pug/mL).

Dbi voi nhdm hop chét chia yéu tac dung trén Gram (+), hop
chat AS13 thé hién hoat tinh trén ca 3 ching Gram (+) véi MIC trong
khoang 64 - 256 pg/mL. Trong d6, AS13 thé hién hoat tinh dong déu
trén ca 3 chung Gram (+) (MIC 64 - 128 pg/mL), manh hon
streptomycin (MIC 256 pg/mL trén E. faecalis va S. aureus). Dang
cha'y, hai hop chat streol AS15 va AS17 1a hop chét c6 hoat tinh manh
nhét trén vi khuan Gram (+) voi cing gié tri MIC thap nhat dat 32
pg/mL. Cu thé AS15 c6 hoat tinh véi S. aureus va AS17 c6 hoat tinh
trén E. faecalis va B. cereus, thip hon dang ké so véi déi chimng
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streptomycin, cho thay tiém ning phat trién theo hudéng khang khuan
chon loc Gram (+).

Vé hoat tinh khang nam, c6 8 hop chat (AS2, AS3, AS11,
AS13, AS14, AS16, AS17 va AS23) tic ché Candida albicans voi
MIC tir 32 - 256 pg/mL. Tuy nhién, phan 16n cac hop chat c6 hoat tinh
yéu hon d6i chung cycloheximide (MIC 32 pg/mL), ngoai trir AS2,
AS3 va AS11 c6 MIC bang 32 pg/mL, tuong duong ddi ching, cho
thy tiém ning khang nam rd rét.

Tir cac két qua trén cho thiy cac hop chat phan lap duoc c6
xu huéng wu tién tac dung trén vi khuan Gram (+) hon Gram (-), cu
thé nhu sau:

Cac hop chat AS2, AS3 va AS11 thé hién phé hoat tinh rong,
¢6 kha ning trc ché ca vi khuan Gram (+), Gram (-) v ndm men. Dang
chd y, AS2 va AS11 cho hiéu lyc khang vi sinh vat ndi bat hon, thé
hién qua gia tri MIC thap hon so v&i AS3. AS23 thé hién pho hoat tinh
rong trén vi khuan nhung kha niang khang vi sinh vat con han ché.
Hop chat AS17 thé hién hoat tinh manh trén cac chiung Gram (+). Hop
chat AS13 chii yéu c6 hoat tinh trén Gram (+), phu hop dinh huéng
phat trién cac tac nhan khang khuan chon loc.

Céc hop chét chira khung indol nhu AS1, AS4 - AS7 khéng
thé hién hoat tinh khang vi sinh vat.

Nhu vay, cic hop chat phan lap dugc tir chung vi tao
Aurantochytrium sp. SC145, dic biét 1a AS15 va AS17 la nhiing hop chét
tiém ning cho cc nghién ctru sdu hon vé hoat tinh khang vi sinh vat.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Tur sinh khéi khd ching vi tao bién T. pachydermum TSL10
va sinh khéi kho chang vi tao bién Aurantiochytrium sp. SC145 phan
1ap tir mau nuéc bién thu duoc & quan dao Truong Sa sau khi xu ly
ngam, chiét va phan lap bang cac phuong phép sac ky va cac phuong
phap phd hién dai, két hop so sanh sb lidu phd véi cac hop chét trong
tu, chiing t6i da:

e Phan lap va xac dinh ciu tric héa hoc 12 hop chat tir ching
vi tao bién T. pachydermum TSL10. Trong d6 1 hop chat mai la
ergosta-7(8),22(23)-diene-34,5a,9a-triol (TP1) va 11 hop chat di biét
la ergosta-7(8),22(23)-diene-38,5a-diol (TP2), cerevisterol (TP3),
5a,6 a-epoxy-(22E)-ergosta-8,22-diene-34,7 a-diol (TP4), ergosterol
(TP5), (22E,24R)-5a,8a-epi-dioxyergosta-6,22-dien-35-ol  (TP6),
linoleic acid (TP7), 4-((9Z,12Z)-octadeca-9,12-dienoyloxy)butanoic
acid  (TP8), 1-linoleoyl-sn-glycero-3-phosphocholine  (TP9),
cibotiglycerol  (TP10), gingerglycolipid B (TP11), 6 -O-
linoleylsucrose (TP12).

e Phan lap va xac dinh ciu tric hoa hoc 23 hop chét tir chang vi
tao bién Aurantiochytrium sp. SC145. Trong d6 hai hop chat méi Ia N-
methoxymethyltryptophol (AS1) va 4-hydroxyphenylethyl 2-hydroxy-3-
phenylpropanoate (AS2), va 21 hop chat di biét a 3-hydroxy-4-(4-
hydrophenyl)-2-butanone (AS3), 3-indoleacetic acid (AS4), tryptophol
(AS5), indole-3-carbaldehyde (AS6), methyl indole-3-acetate (AS7),
(erythro)-2-hydroxy-3-methylpentanoic acid (AS8), 2-hydroxy-3-
phenylpropanoic acid (AS9), methyl 2-hydroxy-3-phenylpropanoate
(AS10), tyrosol (AS11), (22E,24R)-5a,8a-epi-dioxyergosta-6,22-dien-
3p-0l (AS12=TP6), 5a,8a-epi-dioxyergosta-6,9(11),22-trien-34-ol
(AS13), chaxine C (AS14), cerevisterol (AS15=TP3), ergosta-5,7,22-
trien-34-ol (AS16), fungisterol (AS17), cyclo-(L-Pro-L-Leu) (AS18),
adenosine (AS19), (92,127)-octadeca-9,12-dienoic acid (AS20), (s)-2,3-
dihydroxypropyl (92,127)-octadeca-9,12-dienoate (AS21),
cibotiglycerol (AS22) va tyrosyl linoleate (AS23).

2. i danh gia hoat tinh khang vi sinh vét kiém dinh ciia céc hop
chat phan lap tir sinh khdi khd hai chung vi tao bién T. pachydermum
TSL10 va Aurantiochytrium sp. SC145. Két qua cho thay:
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e Doi véi chiing T. pachydermum TSL10, tam hop chat TP1 -
TP6, TP9 va TP10 thé hién hoat tinh trén mot sé vi khuan kiém dinh
va nam men. Trong d6 hop chat TP3 thé hién hoat tinh manh nhét (voi
chang S. aureus, MIC 32 pg/ml). Céc hop chat TP1, TP4 va TP6 thé
hién hoat tinh manh trén hai chung vi khuin Gram (+) (S. aureus va
B. cereus) vai gid tri MIC 1a 64 pg/ml.

e Di voi chang Aurantiochytrium sp. SC145, muoi hop chat
AS2, AS3, AS11-AS17 va AS23 thé hi¢n hoat tinh ic ché trén mot s6
vi khuén kiém dinh va nAm men. Trong d6 hai hop chét thé hién hoat
tinh manh nhat 1a AS15 (véi chung S. aureus, MIC 32 pg/mL) AS17
(v6i chung E. faecalis va B. cereus, MIC 32 pg/mL). Cac hop chat
AS2, AS3va AS11 va AS12 thé hién hoat tinh manh trén ba chung vi
khuan Gram (+) véi gia tri MIC 64 pg/mL va manh hon véi chét ddi
ching duong streptomycin (MIC 256 va 128 pg/mL). Cac hop chat
cua chung Aurantiochytrium sp. SC145 thé hién hoat tinh chon loc
cao, chii yéu véi chung vi khuan Gram (+). Bi vai ching nim men
C. albicans (MIC 32 pg/mL) c6 ba hop chat AS2, AS3 va AS11 thé
hién hoat tinh tot voi gia tri MIC 64 pg/mL tuong duong vai chat doi
chirg duong cyclohexamide.

KIEN NGHI

Céc nghién ctru vé thanh phﬁn hoa hoc va hoat tinh sinh hoc cta
hai ching vi tao bién Aurantiochytrium sp. SC145 va
Thraustochytrium pachydermum TSL10 da gop phan bo sung cac hop
chit m&i vao danh muc thanh phﬁn héa hoc cua ching. Pic biét, thir
nghi€m hoat tinh sinh hoc ctia cac hop chit AS2, AS3, AS11, AS12,
AS13, AS15, AS17, TP1 va TP4 cho thiy tac dung khang vi sinh vat
kiém dinh tuong duong chét di chimg dwong. Do dé, c6 thé tién hanh
cac thr nghiém thém cac hoat tinh khac dé danh gia sau hon, tr d6
dinh hudng tiém ning ing dung cua cac hop chat nay.
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NHUNG PONG GOP MOI CUA LUAN AN

1. Tur sinh khéi khé chung vi tao bién T. pachydermum TSL10
phan lap va xac dinh duoc mot hop chat méi 1a ergosta-7(8),22(23)-
diene-38,5a,9a-triol (TP1) cung 11 hop chat da biét. Trong 11 hop
chat da biét tir chung Thraustochytrium pachydermum TSL10 c6 09
hop chat lan ddu dwoc phan lap tr vi tao bién thuoc chi
Thraustochytrium bao gom: ergosta-7(8),22(23)-diene-34,5a-diol
(TP2), cerevisterol (TP3), 5,6-epoxy-(22E)-ergosta-8,22-diene-3,7-
diol (TP4), (22E,24R)-50¢,8a-epidioxyergosta-6,22-dien-34-ol (TP6),
4-((9Z,122)-octadeca-9,12-dienoyloxy)butanoic acid (TP8), 1-
linoleoyl-sn-glycero-3-phosphocholine (TP9), cibotiglycerol (TP10),
gingerglycolipid B (TP11), 6'-O-linoleylsucrose (TP12).

Dic biét, hop chat méi TP1 thé hién hoat tinh khang vi sinh
vat kiém dinh manh d6i voi chung vi khuan Gram (+) S. aureus V6i
gia tri MIC = 64 pg/mL cao hon chit d6i chimg duong streptomycin
(MIC = 256 pg/mL).

2. Ttr sinh khéi kho chang vi tao bién Aurantiochytrium sp.
SC145 phan lap duoc hai hop chat méi: N-methoxymethyltryptophol
(AS1) va 4-hydroxyphenylethyl 2-hydroxy-3-phenylpropanoate
(AS2) clng véi hai muoi mbt hop chat d biét. Trong hai muoi mot
hop chét da biét, 16 hop chat lan dau duoc phan Iap tir vi tao bién thudc
chi Aurantiochytrium bao gém: 3-hydroxy-4-(4-hydroxyphenyl)-2-
butanone (AS3), 3-indoleacetic acid (AS4), tryptophol (AS5), indole-
3-carbaldehyde (AS6), methyl indole-3-acetate (AS7), (erythro)-2-
hydroxy-3-methylpentanoic acid (AS8), 2-hydroxy-3-
phenylpropanoic acid (AS9), methyl 2-hydroxy-3-phenylpropanoate
(AS10), tyrosol (AS11), 5a,8a-epidioxyergosta-6,9(11),22E-trien-3/-
ol (AS13), chaxine C (AS14), fungisterol (AS17), cyclo-(L-Pro-L-
Leu) (AS18), (S)-2,3-dihydroxypropyl (9Z,12Z7)-octadeca-9,12-
dienoate (AS21), cibotiglycerol (AS22) va tyrosyl linoleate (AS23).

Hop chat AS2 thé hién kha ning tic ché manh trén ca ba chung vi
khuan Gram (+) (E. faecalis, S. aureus va B. cereus ciing véi gié tri MIC
la 64 pg/mL), va ba ching vi khuan Gram - (E. coli, P.aeruginosa va S.
enterica vai gié tri MIC tuong tng la 128, 128, va 256 pg/mL) cling nhu
kha nang tic ché nim men C. albicans véi gié tri MIC 1a 32 pg/mL, manh
twong duong vé6i chat déi chimg dwong cycloheximide (gia tri MIC 13 32
pg/mL).
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