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PHAN LAP PUGC VI TAO BIEN DI DUGNG SCHIZOCHYTRIUM
GIAU DHA G VUNG BIEN HUYEN PAO PHU QUOC

PANG DIEM HONG, HOANG LAN ANH, NGO THI HOAI THU

Trong s6 cac loai vi tdo bién di dudng san
sinh ra céac axit béo khong biao hoa da ndi doi
(polyunsaturated fatty acids - PUFAs) w-3 cao,
gom c6 Thraustochytrium aureum, Schizochytrium
spp., Crypthecodinium cohnii, Ulkenia spp.,
Amphidinium carterae va Labyrinthula spp.... thi vi
tao Schizochytrium c6 thé cho san lugng DHA
(docosahexaenoic acid, C22: 6n-3) cao nhét, dat
dén 138 mg/l/h [9]. Vi vay, Schizochytrium hién
dang dugc quan tam nghién cttu, sit dung dé san
xudt thuong mai DHA, lam thic an b6 sung cho
nguoi va dong vat nuoi. Theo khod phan loai ctia
Porter  (1990), Schizochytrium thuéc  ho
Thraustochytriidae (Thraustochytrids), 16p
Labyrinthulea, nganh Heterokontophyta [8]. Caic
t€ bao Schizochytrium c¢6 dang hinh cau, c6 mang
ludi ngoai chat xudt phat tir bé mat t€ bao [3, 4, 7].

Cho dén nay, vi tao Schizochytrium da va
dang dugc san xuat cong nghiép & mot s6 nudc
trén thé gidi. Mot quy trinh cong nghé nudi
trong Schizochytrium da dugc cong ty Martek
Biocience (M¥) thiét 1ap v6i hiéu xuat 20g sinh
khoi tao kho/l sau 48 gio nuoi cay va ham luong
PUFAs -3 chi€m 10% sinh khéi t€ bao. O
Nhat Ban, hiéu xudt 1én men cha ching
Schizochytrium limacinum SR21 dat 48,1 g
trong luong kho (TLK)/1 va 13,3 g DHA/I sau 4
ngay nuoi cay [11].

Sau Labyrinthula [5], Schizochytrium 1a chi
vi tdo bién di dudng tht hai thuoc ho
Thraustochytriidae dugc phat hién va phan lap &
Viét Nam, tai phong Cong nghé tao, Vién Cong
nghé sinh hoc. Tl cdc méu 14 cay troi dat duoc
thu tr viing bién huyén ddo Phi Quéc, chiing toi
da phat hién, phan lap va nuoi cdy 6n dinh trong
diéu kién phong thi nghiém 2 ching vi tao
Schizochytrium ¢6 ham lugng lipit tong sO

Vién Cong nghé sinh hoc

chiém gan 38 - 41% TLK t&€ bao va DHA chiém
38 - 45% lipit téng s0.

I. PHUONG PHAP NGHIEN CUU

1. Vatliéu

- MAu vat: la nhiing 14 cay du6c (Rhizophora
apiculata  Blume, thuoc ho buéc -
Rhizophoraceae) dang trong giai doan phan hiiy va
troi dat & ven bia riing ngap man thudc viing bién
huyén dédo Phd Qudc (gom An Théi, Ham Ninh,
Ganh Dau), tinh Kién Giang vao thang 7/2006.

- Moi trudng phan lap: moi trudng co ban dé
phan lap vi tao Schizochytrium dugc ky hiéu la
GPYc. Moi trudong cé chia glucoza (2 g/l),
polypepton (1 g/), cao nam men (0,5 g/l), thach
(15 g/l), 50% pure salt-ASW (17,5 g/1) - nudc bién
nhan tao ¢6 nong do tuong duong 1,5% NaCl
(Tropic Marine Aquarientechnik, Wartenberg,
Germany) va chloramphenicol (50 mg/l).

- Moi truong nuoi 16ng: sau khi phan lap,
Schizochytrium dugc nuoi cdy trén moi trudng
co ban M1, ¢6 thanh phan nhu sau: glucoza (30
g/1), cao ndm men (10 g/1), ASW (17,5 g/1) trong
binh tam gidc 250 ml & 28°C va lic 200
vong/phtit, trong toi.

- Cac thiét bi dugc st dung trong nghién ctu
gom c6: kinh hién vi quang hoc Olympus CHO2
(Nhat Ban), buong dém s6 lugng t€ bao Burker -
turk (Pc), can phan tich Precisa XT2200A (Thuy
Dién), th nuoi cdy & nhiét do 28°C, may liac IKA
KS260 basic (Diic), may soxhlet, mdy sic ky khi -
long GC - MS - HP - 6890, ghép ndi véi Mass
Selective Detector Aglient 5973; cot HP - SMS
(0,25 cm % 30 m x 0,25 mm); khi mang He; thu
vién ph6 khoi WILEY275.L va NIST 98.L.

Cong trinh duoc hé tro vé kinh phi cia Chuong trinh nghién ciiu co ban.
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2. Phuong phap

- Quy trinh phan lap: vi tao Schizochytrium
duogc phan lap theo phuong phap cua Yokochi va
cs. (1998) [11] c¢6 st dung phan thong (pine-
pollen). Sau khi thu thap, cic mau 14 dudc duoc
rira sach bang nuéc bién, cat ba manh véi kich
thude 0,5 cm % 0,5 cm cho vao cac 6ng nghiém
c6 chita Sml nudc bién nhan tao di khir tring va
b6 xung phén thong. Sau d6, cdc 6ng nghiém
dugc git & 28°C trong tdi. Sau 24 gio, dung que
cdy platin thu 14y phén thong néi trén bé mat
nudc va ria cdy trén dia petri chita moi truong
GPYc. Céac dia nay duogc dat & 28°C, trong toi.
Sau 3-5 ngay, cdc dia nay dugc quan sit duéi
kinh hién vi quang hoc Olympus CHO2 (Nhat
Ban) v6i do phong dai 100 lan. Quan sat dudi
kinh hién vi, céc t€ bao Schizochytrium c6 dang
hinh tron, tip trung thanh ting cum bao quanh
hat phan thong. Viéc cdy chuyén trén moi
trudng GPYc nhi€u 14an cho phép thu duogc cic
khuan lac Schizochytrium sach vi khuan va ndm.

- Xdc dinh t6c¢ do sinh trudng bang phuong
phdp dém s6 lugng t€ bao bing budng dém
Burker Turk va can TLK (sdy & 105°C, 2 gi0) &
cdc thdi diém nuoi cdy khac nhau, trén moi

Pine pollen
.« Schizochytrium

PQ6

truong M1.

- Phan tich ham lugng lipit téng s6 bang
mady soxhlet theo Nguyén Van Mui [6].

- Phan tich thanh phan va ham lugng PUFAs
bang phuong phap sac ky khi 1ong (tai Vién Hod
hoc cac hop chat tu nhién) theo Hoang Lan Anh
va cs., 2005 [5].

IL. KET QUA VA THAO LUAN

1. Phan lap vi tao Schizochytrium

V6i 17 mau 14 cay dude c6 song 14 thu tai
viing ring ngap man ven bién cua huyén dao
Phi Qudc, ching toi da phat hién, phan lap va
nuodi cdy 6n dinh trong diéu kién phong thi
nghiém dugc 2 chiing vi tdo Schizochytrium sp.
PQ6 va PQ7. Hinh 1 minh hoa hinh dang khu4n
lac cua hai chung vi tdo Schizochytrium nay
(chup trén kinh hién vi quang hoc Olympus
CHO2 & do phéng dai 1200 1an). Hinh 1 cho
thdy, cdc t€ bao Schizochytrium bam xung
quanh hat phan thong va cho phép nhan dién va
phan 1ap Schizochytrium mot cach dé dang hon.
2 ching Schizochytrium sp. PQ6 va PQ7 c6 t&€
bao dang hinh ciu dugc trinh bay & hinh 2.

Pine pollen

" Schizochytrium

Hinh 1. Hinh dang khuan lac cta hai ching vi tao Schizochytrium sp. PQ6 va PQ7
sau 3 ngay nudi cdy trén moi truong GPYc
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Hinh 2. Hinh dang t€ bao cta hai chung vi tdo Schizochytrium sp. PQ6 va PQ7
sau 7 ngay nudi cay trén moi truong M1
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2. Toéc do sinh truong cua hai chung vi tao
Schizochytrium sp. PQ6 va PQ7 trén moi
truong M1

Toéc do sinh trudng cua hai chung vi tao
Schizochytrium sp. PQ6 va PQ7 duogc nuoi cdy
trén moi truong M1, duoc chi ra & bang 1 va
hinh 3.

Két qua & bang 1 cho thay, hai chung PQ6 va
PQ7 ¢6 toc do phét trién khac nhau. Ching PQ6
c6 mat do t€ bao, TLK dat cao nhit sau 5 ngay

nuoi trong trén moi trudng M1 1a 35,35 triéu t€
bao/ml va 11,13 g TLK/l, tuong tng. Con véi
chiing PQ7, mat do va TLK dat cao nhat sau 8
ngay nuodi cly véi cac gia tri la 43,6 triéu t€
bao/ml va 11,28 g TLK/], tuong tng. TLK thu
dugc cua hai ching néu trén khac nhau khong
nhi€u, song ham luong lipit lai tuong do6i khéac
nhau. Sau 5 ngay nuoi cdy, chung PQ6 c6 ham
luong lipit dat 4,01 g/1, chi€ém 38,67% TLK. Con
v6i chung PQ7, sau 7 ngay nuoi cdy, cic gia tri
trén dat 4,31 g/l va 40,59% TLK, tuong tng.

Bdng 1
Mat do té bao, trong luong kho (TLK) va ham luong lipit
cua hai chung vi tao Schizochytrium sp. PQ6 va PQ7 trén moéi truong M1
Chung | Ngay Mat do x TLK, Ham luong lipit, | Ham luong lipit (%),
vitdo | nuoi 10° thb/ml (g/h g/l g/sTLK

0 0,24 0,05 - -
2 14,79 5,52 0,86 15,51
4 23,60 10,21 2,25 21,99
PQ6 5 35,35 11,13 4,01 38,67
7 26,50 10,72 3,72 33,36
8 21,34 9,61 2.97 30,91
9 19,42 8,21 2.31 28,14
10 15,23 6,12 1.69 27,61

0 0,22 0,05 - -
2 13,92 4,49 0,68 15,11
4 21,40 8,59 1,74 20,23
5 31,85 9,39 2,43 27,67
PQ7 7 33,65 10,63 4,31 40,59
8 43,60 11,28 4,135 36,64
9 21,47 9,05 2,29 25,31
10 14,92 7,72 1,69 21,88

Ghi chii: (-). khong x4c dinh dugc do mat do t&€ bao va sinh khéi ban dau thi nghiém qud thap.
JHeol
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Hinh 3. T6c do sinh trudng cla hai ching vi tao Schizochytrium sp. PQ6 va PQ7
trén moi truong M1
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Trong

thanh  phan
Schizochytrium, ching to6i quan tam dén ham
luong PUFA, dac biét 1a DHA. Do vay, thanh
phan axit béo bdo hoa va khong bio hoa

lipit cta vi

tao

(PUFAS) ctia chung PQ6 (sau 5 ngay nudi cdy)

va chung PQ7 (sau 7 ngay nuoi cdy) da duoc
phan tich. K&t qua phan tich ham lugng axit béo
6 hai chung PQ6 va PQ7 duoc chi ra & bang 2,
hinh 4 va 5.

Bdng 2
Két qua phan tich thanh phan axit béo bao hoa va khong bao hoa (PUFAs)
cua hai chung vi tao Schizochytrium sp. PQ6 va PQ7
PQG6 PQ7
A N . N Thoi N
STT | Ky hiéu Tén khoa hoc Tenthuong | Thoi | Ham | .~ | Ham
goi gian luu luong Tuu luong
RO | (%) | gy | %
1 C14:0 Tetradecanoic axit Myristic 8,54 2,5 8,52 3,48
2 C15:0 Pentadecanoic axit 9,57 8,41 9,55 7,39
3 C16:1(n-7) 9-Hexadecenoic axit Palmitoleic 10,37 0,25 10,35 0,58
4 C16:0 Hexadecenoic axit Palmitic 10,61 37,71 10,57 36,95
5 C17:0 Heptadecanoic axit Margric 11,53 1,84 11,51 1,80
6 C18:2(n-6) | 9,12-Octadecadienoic axit | Linolelaidic 12,17 0,33
7 C18:1(n-9) Cis 9-Octadecenoic axit Oleic 12,29 0,69 12,22 2,40
8 C18:0 Octadecenoic axit Stearic 12,46 1,27 12,46 1,72
9 C20:4(n-6) | 5,8,11,14-Eicosatetraecnoic | Arachidonic 13,66 0,92
axit AA
10 C20:5(n-3) 5,8,11,14,17- EPA 13,74 0,75
Eicosapentaenoic axit
11 C20:0 Eicosanoic axit Arachidic 14,25 0,28 14,24 0,46
12 | C22:6(n-3) 4,7,10,13,16,19- DHA 15,74 43,52 15,74 38,07
Docosahexaenoic axit
13 Cac loai khac 1,41 6,82
Téng cac axit béo bao hoa 52,46 51,8
Téng cac axit béo khong bao hoa 46,13 41,38
Téng s6 axit béo chiém trén 90% lipit tong s6
Abundance TIC: 07090608.D
‘6000000
5500000+ 10.61
5000000 Palmitic
4500000 16.74
4000000
957 /
2500000:
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Hinh 4. Phé axit béo clia chiing vi tdo Schizochytrium sp. PQ6
sau 5 ngay nuoi cdy trén moi truong M1
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Hinh 5. Phé axit béo clia chiing vi tdo Schizochytrium sp. PQ7
sau 7 ngay nuoi cdy trén moi truong M1

Két qua thu dugc vé thanh phan axit béo cua
hai ching PQ6 va PQ7 dugc chi ra & bang 2 da
cho thdy axit docosahexaenoic (DHA) va
palmitic 12 nhitng thanh phan chinh trong téng
s0 axit béo. Ham lugng DHA cua ca hai ching
PQ6 va PQ7 dat rat cao, chiém dén 43,52 va
38,07% trén téng s6 ham lugng axit béo, tuong
ung. Ham luong axit palmitic dat gia tri 37,71%
va 36,95% trén téng sO axit béo d6i véi céc
ching PQ6 va PQ7, tuong ting. Tong s6 ham
lugng axit béo bdo hoa va khong bao hoa cua
hai chung PQ6 va PQ7 chiém 52,46 va 46,13%;
51,80 va 41,38% trén ham lugng téng so axit
béo, tuong tng. Trong d6, & ca hai chung PQ6
va PQ7 déu c6 ham lugng axit béo téng s6
chiém trén 90% tong so lipit. Dac biét & chiing
PQG6, bén canh DHA, con phat hién thay su c6
mat cua EPA va AA, mac du, gid tri phan tram
cua ching trén téng sO axit béo thap hon rat
nhiéu so v6i ham lugng cia DHA (bang 2). Day
chinh 1a nhitng dic diém uu viét ctia chiing PQ6
vé thanh phén axit béo khong bao hoa (PUFAS),
cung cép nhitng dan liéu khoa hoc quan trong
cho viéc lua chon ching PQ6 dé tién hanh cic
nghién ctiu sau hon vé con dudng sinh tong hop
PUFAs 1a DHA, EPA & doi tugng nay, ciing nhu
nuoi trong ching ndy véi quy mo 1én dé thu
sinh khoi giau cac axit béo khong bao hoa da
ndi doi néu trén lam thic an tuoi séng va nhan
tao cho nuoi trong thuy san va 1am thuc phiam
chiic nang cho nguoi va dong vat nuoi. Trén thé
giGi, cdc nghién ctu vé doc tinh trudong dién va
ban truong dién cha vi tdo giau DHA
Schizochytrium da dugc tién hanh trén chudt va
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thé nham kiém chiing tinh an toan ciing nhu tic
dung cta loai vi tdo bién nay truéc khi con
nguoi str dung [1, 2].

Tir két qua chi ra & hai bang 1 va 2, ching
toi tinh toan dugc ham lugng DHA d6i vé6i hai
chung PQ6 va PQ7 la 1,57 va 1,48 g/l, tuong
ting. So véi loai vi tdo bién mdéi Labyrinthula
ctia Viét Nam vira dugc cong bo, cac ching vi
tao Schizochytrium dugc phan 1ap tai huyén dao
Phi Quoc c6 kha nang sinh téng hop DHA véi
ham lugng cao gap khoang 10 1an. Nhu vay, cac
ching vi tdo bién di dudng thuoc chi
Schizochytrium 1a nhiing d6i tugng tiém nang c6
kha nang sinh tong hop DHA rat cao so véi tat
c4 cac co thé vi tdo va vi sinh vat hién nay &
Viét Nam [5].

Néu so v6i chung Schizochytrium limacinum
SR21 cua Nhat Ban [10, 11] - mot ching da
duoc chon nuoi trong dé thuong mai hoéa san
phdm DHA hién nay, khi dugc nuoi trong céc
binh tam gidc (tuong tu nhu thi nghiém cda
ching to6i) lai c6 TLK va ham luong DHA cao
hon 3 va 2,7 lan (tinh trén 1 lit), so vdi cdc
chung PQ6 va PQ7, tuong tng. Tuy nhién, néu
tinh ham lugng DHA trén gid tri TLK (gr) thu
dugc ctia 2 chiing PQ6 va PQ7 lai dat 14,11% va
13,12% TLK, tuong ting, c6 gid tri cao hon so
v6i chiing Schizochytrium limacinum SR21 néi
trén (11,67%).

Céc s0 liéu dugc trinh bay trén day méi chi 1a
nhiing két qua nghién cdu budc ddu vé ham
lugng DHA «cha 2 ching vi tdo bién
Schizochytrium sp. PQ6 va PQ7 méi duoc phan



lap tai huyén dao Phi Qudc trén moi trudng co TAI LIEU THAM KHAO

ban M1 va la 2 ching méi d6i v6i Viét Nam. _
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SUCCESSFUL ISOLATION OF SCHIZOCHYTRIUM - ANEW HETEROTROPHIC
MARINE MICROALGA CONTAINING HIGH POLYUNSATURATED FATTY
ACID - DHA FROM PHUQUOC DISTRICT COASTS

DANG DIEM HONG, HOANG LAN ANH, NGO THI HOAI THU

SUMMARY

Polyunsaturated fatty acids - PUFAs have known such as essential components of the cell membranes of
various tissues and as precursors of the eicosanoids that are special importance in the brain and blood vessels,
and are considered essential for pre - and post - natal brain and retinal development. In PUFAs -3,
docosahexaenoic acid (DHA) is absolutely necessary for normal development of the fetus and baby. DHA has
some positive effects on human diseases such as hypertension, arthritis, arteriosclerosis, depression and
thrombosis(]. Therefore, DHA has contributed to many kind of worth product such as milk for pregnant
woman and baby, drugs and functional food for human and animals. In this paper, for the first time, we
succeeded in isolating of Schizochytrium sp. PQ6 and PQ7 - a new heterotrophic marine microalga, from Phu
Quoc district coasts. The growth rate, dry weight, concentration of total lipid and the component of PUFAs in
MI media were analyzed in both strains. The DHA content of strains Schizochytrium sp. PQ6 and PQ7 are
about 1.57 and 1.48 g/l, respectively. In comparison with other current marine microalgae in Vietnam,
Schizochytrium sp. PQ6 and PQ7 have the highest concentration of PUFAs, especially content of DHA. That
gives us new prospect for using these Schizochytrium as animal feed (e.g. for rotifer, krills, shrimp’s larvae,
etc.) and functional food for human.

Ngay nhdn bai: 4-1-2007
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