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TOM TAT

Fucoxanthin 12 séc t6 thuéc nhém carotenoid hién dién trong nhidu ching tao silic. Loai sic tb nay duoc xem la
mot ngudn chat ty nhién c6 kha nang chdng oxi hoa manh. Nghién ctru nay da khao sat dac diém hinh thai cta
nam chung tao silic dwoc phan lap tir rimg ngdp min Can Giod. Puong cong ting truéng va sinh khéi kho cua
mdi chung tao dugc xac dinh dé lam co s sang loc ham luong fucoxanthin bang phuwong phap quang phd. Ham
luwong fucoxanthin trong cac chung tao silic nay dao dong trong khoang 0,23 - 3,49 mg/L trong d6 ching
Nitzschia spl. ¢6 gia tri trung binh cao nhét 1a 3 mg/L. Chung Nitzschia spl. duge danh gia la mot dbi tugng
tiém ning trong cong nghé sinh hoc vé vi tao theo hudng san xuat fucoxanthin.

Tir khéa: Fucoxanthin, Nitzschia, rimg ngap man Can Gio, tao silic.

MO PAU

Tao silic (Bacﬂlarlophyceae) dong gop phan I&n vao néng suét so cap cla ving bién va chiém khoang 25% tong
lwong cacbon dwoc co dinh trén Trai dat (Leblanc et al., 2012). Tao silic con la dbi twong nghién ctru lam ngudn
cung cép thirc &n trong nudi trdng thdy san va nhién liéu sinh hoc (Merz, Main, 2014). Hién nay, tao silic con
dwoc ng dung trong cdng nghé nano (Jamali et al., 2012) va cong nghé my phém (Gugi et al., 2015). Nghién
ctru sang loc va (’ng dung cac chang vi tdo silic phu hep cho cac muc dich céng nghé sinh hoc vé vi tao la rat
can thiét.

Fucoxanthin la mot loai séc t& thu nhan anh sang, cé trong luc lap ctia cac sinh vat nhan thuc, bao gdm ca tao
nau (Phaeophyceae), va trong cac loai vi tdo don bao nhw téo silic (Peng et al., 2011). Gén day vai tro cla loai
sac t6 nay duoc chd y quan tam vi ¢ cac dic tinh chong oxy héa manh, tac déng chéng ung thw, chong béo phi
(Guo et al., 2016; Abu-Ghannam, Shannon, 2017). Vi vay, fucoxanthin cé th& dwgc xem nhuw |4 mét loai “thubc tir
blen c6 tiém nang (ng dung cao trong linh y dwoc va chdm séc strc khde. Téo silic ¢ nhiéu wu diém vuwot troi
vé kha nang téng trwéng cling nhw ham lwgng fucoxanthin cao hon so véi tdo ndu nén nhom vi tdo nay dang
dwoc wu tién sang loc dé tuyen chon nhirng chiing cé thé &ng dung trong san xuét fucoxanthin vOi quy mé I&n
(Xia et al., 2013). Ngudn giéng tao silic thich nghi véi diéu kién dia phuong va cé kha néng cung cép nang suét
sinh khéi cao ludn 1a nhitng loi thé d&c biét trong phat trién cong nghé sinh hoc vé& vi tdo. Vi vay, nghién ctu
phan Iap va sang loc cac chiing téo silic c6 ham lwgng fucoxanthin cao tr méi trwdng rirng ngap man Can Gio
duwoc thwe hién.

VAT LIEU VA PHUONG PHAP
Phan 1ap va phan tich hinh thai té bao

Mot s6 diém thu mau thudc pham vi ving 16i ctia risng phong hd Can Gid nhw sdng Dan Xay, séng Lo Vaéi. Mau tao
dang trdi ndi dwoc thu nhan bang Iwéi phiéu sinh voi mét lwdi 20 um khi triéu cao, mau tao dang sdng bam va séng
day dwoc thu bang cach chai va riva cac ré cay, hoac thu 16p bun mong trén bé& mat ltic triéu thap. Cac mau duoc lwu
gil trong chai nhwa, trong diéu kién anh sang tw nhién va duwa vé phong thi nghlem trong ngay. Phéan lap cac chang vi
tao silic theo phwong phap té bao don bang pipet Pasteur. Phan tich cac dac didm hinh thai cla t& bao séng duéi
kinh hién vi quang hoc (Model BB1125, Euromex - Ha Lan) va dwa vao hinh anh SEM (Scanlng Electron
Mlcroscopy) clia cau trdc manh vo. D& chup anh SEM, cac manh vé cua tao silic dwoc tién hanh rira bang HCI

10% va H202 3%, U mau trong 12 gi&, sau d6 dun s6i cho dén khi dung dich khong con mau. MAu tiép tuc dwoc
riva lai bang nwéc cét téi thidu 1a 6 1an, d& kho & nhiét dd phong sau d6 tién hanh chup anh SEM (Karthick et al.,
2010) theo dich vu tai Vién Han 1am Khoa hoc va Cong nghé Viét Nam (01 Mac Binh Chi, Q1, TP. HCM) Binh Ioal
tao silic ngoal viéc dwa vao hinh dang, kich thwéc thi xem xét cac cAu tric déc biét trén manh vo nhw rénh, chu
tric 16, cau truc ong dac trung va so van/10um (Round et al., 1990). Cac phép do kich thwéc va sb van/10um
dwa vao anh SEM va dworc thwe hién bang phan mém ImageJ phlen ban 1.52 a.

Diéu kién nudi cay va khao sat dwong cong tiang trwdng
Cac chiing tao sau khi phan I1ap thanh cac dong thuan sé dwoc nudi cay trong didu kién c6 kiém soat (nhiét do
24 + 1°C, chu ki sang t6i 12:12, cwdng dd anh sang dén huynh quang trong khodng 1000 - 1200 lux) tai phong

250



HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

nudi tdo cta Khu thi nghiém thwc hanh Sinh - Hoéa - Méi trwdng, Trwdng Dai hoc Sai Gon. Méi trwéng dung dé
nudi tao silic la nwdc bién tw nhién cé bd sung cac thanh phan khoang va vitamin theo cong thire F/2 (Guillard,
1975), pH méi trwéng khodng 7.4 - 8.3, dd mén trung binh 25 - 30 %.. Céc ching tao silic dwoc nudi cly theo
hinh thirc nudi cdy mé (Batch) trong cac binh tam giac 250 mL khéng suc khi, lwgng méi trwéng F/2 st dung dé
nudi cay la 150 mL. St dung budng dém hdng cau Neubauer cai tién va kinh hién vi quang hoc dé& xac dinh mat
do té bao (té bao/mL) méi ngay trong qua trinh tang trwédng cla cac ching tdo. Puwéng cong tang trwdng dwoc
xay dung dwa vao mdi quan hé gitva mat do (t& bao/mL) va thoi gian tang trwéng (ngay). Sinh khéi khd ctia méi
chiing tao & cubi pha Ity thira dwoc xac dinh bang cach loc 10 mL dich tdo qua gidy loc (Whatman GF/F, dwéng
kinh 47 mm, kich thuwéc 16 0,7 pm). Lam khé gidy loc co vi tdo & 95°C dén khéi lwgng khéng ddi, lam mat trong
binh hat &m chan khéng. Can lai gidy loc va xac dinh trong lwgng kho (g/L).

Xac dinh ham lwgng fucoxanthin

Dwa vao dwdng cong tang trudng déc trung ctia mdi chiing vi tao silic d& xac dinh thei diém thu nhan sinh khéi
phu hop cho viéc khdo sat ham lweng fucoxanthin, tbt nhat Ia khi dat mat do ti da hay cudi pha Idy thira. Ham
lweng fucoxanthin trong cac ching vi téo silic dwoc xac dinh bang phwong phap quang phd. Phuwong phap do
quang phd nay nay co thé dwoc ap dung cho céc tao silic, véi sai s6 chuan la 3-14,6% khi so sanh véi két qua
theo phwong phap sac ky 16ng hiéu ndng cao (HPLC) va dwoc xem la mot phwong phap sang loc hiéu qua cac
chuing vi tao silic c6 tiém ndng san xuét fucoxanthin (Wang et al. 2018a). Ham lwong fucoxanthin duoc tinh theo
cbng thire nhw sau:

C

e = 639 Ays = 5.18x gy +0.312x Ays —5.27.

Trong do: Cfuc : ham lwgng fucoxanthin (mg/L), A: 86 hap thu quang & bwéc séng twong tng.

Xep li s6 liéu

Mbi thi’nghiém dwoec lap lai 3 1an, gia tri trung binh va dé léch chuan dwoc tinh bang Microspft Exce! 2013. Ngbén
nglr théng ké R (phién ban 3.5.2) duwgc st dung dé kiém dinh sw khac biét c6 y nghia thong ké vé ham lwvong
fucoxanthin gilra cac chiing tao silic v&i cac chiv cai thé hién sw khac biét cé y nghia théng ké p <0,05.

KET QUA

Béc diém hinh thai cta 5 ching tao silic

Sau qua trinh phan 18p, ching t6i thu nhan dwoc 3 ching tao silic thuan séng dang sbng troi ndi, khong co kha
néng di chuyén, t& bao dinh v&i nhau thanh dang tap doan: dang soi xoan |a Asterionella sp., va dang soi thang
la Skeletonema sp.1 va Skelefonema sp.2. Ngoai ra con phan lap duoc thém 2 chling tao silic thuéc dang
sOng day, cd kha nang di chuyén va cac té bao & dang don 1é tach roi nhau la Nitzschia sp.1 va Nitzschia sp.2

o ©® 'd
\a@@ .
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Asterionella sp. Skeielonemaspl Skefetonema sp.2 Mtzsch!asplmtm:hiasp.z
{A, B, C: thanh 1§ 12 1a 5 ym; D, E: thanh t7 18 1a 10 prm)

Hinh 1. Anh dwéi kinh hién vi quang hoc (400X) ctia 5 chiing tao silic
Dwa vao anh SEM gl’Ja cac manh vd da loai b chét hGu co (Hinh 2), cac dac diém dac hinh thai dic trung cla
moi chung duoc thé hién trong Bang 1. Nhing déc diém hinh thai nay khang dinh day la 5 chung tao silic khac
nhau. Tuy nhién, can phai phan tich thém moét s6 thong tin di truyén dé cé thé dinh danh chinh xac 1én loai cua
cac chidng nay.
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Asterionella sp. Skeletonemasp.1 Skeletonema sp.2  Nitzschia sp.1 Nitzschia sp.2
(A, B, C: thanh ty I& Id 2pm; D, E: thanh ty |& la 10 pm)

Hinh 2. Anh SEM cau tric vé cua 5 chiing tao silic

Cac nghién ctru vé& chi Asterionella thuwdng tap trung vao kha néng khang khuan ctia mot sb loai trong chi nay
chang han nhw loai A. japonica. Nhiéu loai Skeletonema dwoc nghién ctru va st dung trong nudi tréng cac loai
hai manh v, viéc s& dung tdo nay trong sang loc fucoxanthin con it dwoc biét dén. Ngwoc lai, gin day cac chiing
Nitzschia sp. dwoc coi la mét dbi twong tiém nang phu hop cho san xuét fucoxanthin va dau sinh hoc (Sahin et
al., 2019 ; Lu et al., 2019).

Bang 1. Mot sé dac diém hinh thai co’ ban ctia ndm chiing tao silic

Chung Dai (um) Rong (um) S6van/10um  S&616/10um  Di chuyén
Asterionella sp. 18-20 46-5 50 - khéng
Skeletonema sp.1 - 4,4-6,5 - 40 khéng
Skeletonema sp.2 - 49-57 - 60 khéng
Nitzschia sp.1 41 -42 3,1-3,8 34 - 36 - co
Nitzschia sp.2 156 - 158 48-7,6 40 - co

Bwong cong tang trwdng va sinh khéi kho

Déi v&i ba chiing Asterionella sp., Nitzschia sp.1 va Nitzschia sp.2 V&i, mat do xuat phat ban dau clia 1a 104 (té
bao/mL). Tuy nhién, dbi véi chiing Skeletonema sp.1 va Skeletonema sp.2, do ¢6 kich thuwéc té bao rat nhd nén
dé dam bao du lwong sinh khéi phi hop dé& phan tich fucoxanthin, mat d6 xuat phat ban dau phu hop la 10° (t&
bao/mL). Dwa theo mat d9 té bao, chiing cé mat d cao nhét 1a Skeletonema sp.2 v&i 105,41 (.10* t& bao/mL)
vao ngay thir 11, chiing c6 mat do thap nhat 1a Nitzschia sp.2 dat 4,52 (.10* té bao/mL) ngay tht 9. Ba chiing
con lai c6 mat téi da lan luot la Asterionella sp. 1a 8,99 (.10* té bao/mL) vao ngay thir 6, Skeletonema sp.1 la
99,63 (.10% té bao/mL) va ngay ther ngay 11 va Nitzschia sp.1 1a 18,72 (.10 té bao/mL) ngay thir 9 (Hinh 3).
Lwong sinh khéi trong don vi thé tich cling 1a mot yeu té anh huong dén ham lwgng fucoxanthin, vOi s didu
chinh mat dd ban dau ctia nhdm Skeletonema 1a 10° (te bao/mL) nham han ché s khac biét dang ké vé sinh khdi
gitra cac nhom tao Asterionella, Skeletonema, va Nitzschia. Két qua ham Ilwong sinh khdi khé clia cac ching vi
tdo dao dong trong khoang tir 0,24 dén 1,22 (g/L), trong d6 Skeletonema sp.1 cé sinh khéi trung binh cao nhét &
0,87 (g/L) va Nitzschia sp.2 cé sinh khéi trung binh thdp nhét 0,33 (g/L) (Hinh 4). Ham lwong sinh khéi kho trung
binh clia mdi chiing tdo & thoi didm dat mat d6 cao nhat ddm bao diéu kien dé& co thé khdo sat ham luwong
fucoxanthin theo phwong phap do quang phd (Wang et al., 2018).
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Hinh 3. Pwdng cong tang tridng cia nam chung tao silic
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Hinh 4. Ham lwong sinh khéi khé cta nam ching tao silic

Trong nghién cu nay, thoi diém thu nhan sinh khéi d& khao sat ham lwong fucoxanthin 1& khi mat d& cao nhét
hay cudi pha Iy thira cla tirng ching tao riéng 1&. Tuy nhién, & nhitng pha tang trwéng khac nhau, t& bao cua
mdi chling c6 thé khac nhau vé kich thwéc, thanh phan té bao, thanh phan séc t6 ké ca ham luong fucoxanthin.
O loai tao silic Chaetoceros muelleri, tiy thudc vao giai doan ting trwdng ma ham lweng fucoxanhtin cé thé dao
dong trong khoang 2,2 - 9,24 mg/L (Wang et al., 2018). Do dé, s tich Ily fucoxanthin clia cac chiing tao silic
trong nghién ctu nay can dwoc nghién clru ddy dd hon, cé thé 1a gitva pha Idy thira, cudi pha liy thiva va gitra
pha can bang trong trinh ting trwdng cla tirng ching tdo riéng 1&.

Ham lwong fucoxanthin

Ham lwong fucoxanthin cGia ndm chiing tao silic phan Iap t& rirng ngdp mén Can Gi dao déng trong khodng
0,23 - 3,49 mg/L, trong d6 ching Nitzschia sp.1 c¢6 ham Iwong trung binh cao nhét 1a 3 mg/L va ching
Asterionella sp. c6 ham lwong trung binh thdp nhét 1a 0,46 mg/L (Hinh 5), sw khac biét nay la c6 y nghia théng
ké. Su tich Iy fucoxanthin phu thudc vao nhiéu diéu kién nuéi cdy khac nhau. Nghién ctru t6i wu hoa cac diéu
kién anh sang co6 kha nang tao ra néng suét fucoxanthin t6i da & loai tao silic Cylindrothyca closterium (Wang et
al., 2018) hoac khi nudi céy Nitzschia Sp- trong diéu kién dinh dwéng khac nhau nhw méi truong F/2 giau nitrogen
va moi trwong F/2 giau séat déu cé thé tang cuwdng sy tich Iuy ham lwong fucoxanthin (Sahin et al., 2019). Diéu
nay cho thay ching Nitzschia sp.1 trong nghlen clru nay cé thé dwoc coi la mot déi twong nghién clru tiém nang
trong nghé sinh hoc v& vi tdo theo hwéng san xuét fucoxanthin béng cach cai thién cac bién phap k§ thuat, didu
kién nuéi cdy khac nhau.

g

[=2

E

E:

-

g b b

o

S

: |

(%}

=]

w b
b [

Nitzschi sp.1  Asteri sp. Nit hia sp.2 Skel Inqsp.1 : sp.2

Hinh 5. Ham lwong fucoxanthin ctia 5 chiing tao silic

KET LUAN

Nam chding tao silic da dwoc phan lap, gitr gibng va pha ting trwdng sinh trwéng tét trong mai trwéng F/2 & diéu
kién phong thi nghiém. Nhitng d&c diém hinh thai nay khing dinh day 1a 5 chdng tao silic khac nhau. Pwdng
cong ting trwdng va sinh khdi khd clia ndm chiing tdo dwoc xac dinh dé& 1am co s& phu hop cho viéc khdo sat
ham lwong fucoxanthin bang phwong phap quang phd. Két qua bwéc dau sang loc ham lwong fucoxanthin cla
nam chlng tao silic phan lap tir rivng ngap man Can Gid dao déng trong khoang 0,23 - 3,49 mg/L, trong d6
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chiing Nitzschia sp.1 c6 ham lwgng trung binh cao nhét 1a 3 mg/L.Trong ndm chiing nay, Nitzschia sp.1 1a chiing
duoc lwa chon phu hep cho nhiéu nghién clru séu hon vé cong nghé sinh hoc vi to, dac biét co tiém n&ng &ng
dung sén xuét fucoxanthin. Do ¢6 nhiéu yéu t4 anh huang dén kha nang tich Ity fucoxanthin cla tao silic, vi vay
can tiép tuc nghién ctu nhitng bién phap ky thuat dé tang cwong kha néng tich iy fucoxanthin ctia Nitzschia
sp.1 trong qua trinh sinh trwdng cta cac chiing tdo silic nay.

Léi cam on: Nghién ciru nay dwoc 1di tro kinh phi tiv @é tai co s6 ma s6: CS2019 - 11 ciia Trwong Pai hoc Sai Gon.
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CONTENT OF FUCOXANTHIN IN FIVE DIATOM STRAINS ISOLATED
FROM CAN GIO MANGROVE

Nguyen Van Duy', Nguyen Van Tu', Le Dinh Long?, Nguyen Duc Hung""

" Saigon University
2 Management board of Can Gio Mangrove Biosphere Reserve

SUMMARY

Fucoxanthin is a pigment belonging to the carotenoid that presents in many diatom strains. This pigment is
considered a natural product with a strong antioxidant capacity. This study investigated the morphological
characteristics of five diatom strains isolated from Can Gio mangrove. Growth curve and dry biomass of each
strain were determined as a basis for screening the content of fucoxanthin by spectrophotometric method. The
content of fucoxanthin in these strains ranged from 0.23 to 3.49 mg/L, of which strain Nitzschia spl. has the
highest average value of 3 mg/L. Nitzschia spl. strain is assessed as a potential model in microalgae
biotechnology towards fucoxanthin production.

Keywords: Fucoxanthin, Nitzschia, Can Gio mangrove, diatom.
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