NHUNG VAN DE NGHIEN CUL CO BAN TRONG SINH HOC - 297

TE BAO VI TAO BAT DONG
VA HOAT DONG TRAO DOI CHAT CUA CHUNG

TRAN VAN TUA, LE THU THUY
HOANG THI BAO, DANG DINH KIM
Vién Céng nghé Sinh hoc, Trung tim KHTN&CNQG

1. M3 PAU ,

C6 dinh t¢ bao vi khudn, ndm men... dd duoc sit dung trong codng nghé sinh hoc véi cdc muc dich khic
nhau. Khi (€ bao séng dugc cd dinh, chiing ¢6 mot s6 lgi the so véi 1€ bao dang ty do. Nhiéu cong trinh nghién
ciiu cd dinh t& bao vi tdo di duge cong b nhim vio may huéng sau:

- 8ir dung nhu 1a chit xdc tde sinh hoe dé€ thyce hién viéc bién déi sinh hoc vit 18ng hop méi.

- Trong viée san xudt nang luong (hidro va dién tich).

- Trong h¢ thong ¢& dinh chung dé cung cp 6xy hodc khit NADP cho cic cdu thanh di dudng.

- Cho vigc tich tu cde chat thai.

- Kéo dai thai gian song cha tho. Danh sdch cdc loai vi tho da duge nghién cifu ¢§ dinh 1én dén hang chuc
loai (Mattiasson, B,1983, Chibata ct al., 1983, Bennemann et al., 1986, Robinson, P.K. et al. ,1986 ).

Tir lau, ngudi ta di nghién ciu s dung vi tao d€ 1am sach nude bang bién phép sinh hoc vi tao c6 thé hdp
thu N, P ciing nhu cdc kim loai nang (KLN) tir moi trudmg nwde va lam sach moi trudng. Tuy viy, mot trong
nhiing tres ngai chinh déi véi vén dé ndy 12 viéc loai vi tio ra khoi moi trudng di duoc x(r ly. C& dinh t&€ bao vi tdo
so6ng 14 hudng dé gidi quy€l van dé nay.

Ching toi gidi thiéu trong b bio niy két qua budce ddu nghién ciru ¢6 dinh t€ bao vi tao 1én chdl mang
khdc nhau va xdc dinh mot s6 théng s sinh hoe (rén cdc (€ bao niy.

IL. BOI TUONG VA PHUGNG PHAP

_ béi trong nghién cite ¢d dinh 12 hai loai vi tao (microalgae): Chlorella pyrenoidosa va Spirulina platensis
trong tap doan gidng cla phong Cong nghé tdo, Vién Cong nght Sinh hoc. Tao gidng duge nubi trong méi truding
(MT) dinh dudng thich hop (Chlorelia trong moéi trudng Tamia con Spiruling trong méi trudng Zarrouk). Tdo thi
nghiém thu & giat doan phat trién logarit. V4t lieu ¢6 dinh 13 Polyurethan, agar vA carrageenan (agar va
carrageenan dugc téch chiét tir rong bién cla Viét Nam). K§ thuat ¢8 dinh dua theo phuong phip da duoc mot s6
tac gia st dung cho vi tido va c6 su thay déi cha chiing t6i. Ham lugng Chlorophyll x4c dinh bing chiét rit sic 16
trong axéton Y0%. Hoat tinh quang hop va hé hdp xéc dinh theo su thai va hdp thu 6xy & npoai sdng va trong t6i
béng dién cuc 6xy. Ham lugng NO, va PO, trong nudc xac dinh béng kit chuin cla hing Pharmacia Biotech va
do tréen mdy quang ph6 cling hiing & budc séng 570nm va 490nm tuong ting. Ham lugng Pb, Cr, Ni xdc dinh theo
phuong phap quang phé hip phu nguyén tir trén may Perkin Elmer 3300 USA véi ngon Ilra ciia hén hop axétilen
vii khéng khi.

NI KET QUA VA THAO LUAN
1. Cd dinh tao trén chit mang 1a polyurethane (mit xop)

Dich tao duge bom chiy qua miéng mat xp cé do day 0.5 - lem dat gitta 2 t4m Kinh trong suét. Trong
qud trinh chiy, t€ bao tdo duge gilr lai trong cdc khoang khong bén trong tdm mit cdn moi trudmg thi chdy ra
ngoai (hinh 1). Phuong phdp nay khong chi ¢8 dinh duge cdc loai tdo don bao nhu Chlorella, Spirulina ma ca tio
Scenedesmus, Dunaliella. Uu diém cta phuong phip nay 1a giif duge trang thdi sinh ly t6t cha tho nhung (¢ bao
khong duge cd dinh hoan toan nén khi vén téc dong chay Idn tdo dé bi thodt ra ngodi

2. Co dinh té bao tao trong chdt mang la agar hoic carageenan

Mot trong cdc chat mang duoe st dung nhiéu trong nghién cdu cd dinh t&€ bao tdo 1A alginat. Tuy vay,
alginat khd dit tién nén khong phi hop trong diéu kién Viet Nam. Chiing t6i sif dyng trong nghién ciu nay ha
chat mang 14 agar va carageenan duge san xudt trong nude. Trude tién, chufn bi méi truomg Tamia chita 1.5%
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agar hoac moi trudng Zarrouk chita 2% agar r8i dé nguodi dén 40°C. T€ bao tao tir méi trudng 1ong duge dua vio
trong moi trudmg trén (moi trudmg Tamia ddi véi tae Chlorella, moi trudng Zarruok d6i vdi tao Spirulina),khudy
déu, sau dé tao vién tdo cd kich thude khoang 0,3 - 0,5 mm bang nho giot qua xi lanh vio trong dung dich <&
dinh ta CaCl, 5% dé1 vé&i Chlorella hoac KCl 5% dai véi Spirulina . Giit trong dung dich nay trong khodng 4 gidy
16i chuyén sang méi trudmg dinh dudng binh thudmg (hinh 2). Khi sir dung carageenan 1am chdt mang thi néng
do tang lén 2,0 % d6i vai MT Tamia va 2,5% déi véi MT Zarrouk.

]

i

Hinh 2. So d6 qua trinh cé dinh vi tdo
lén chdt mang agar

Hinh 1. Cé dinh t€ bao vi tao trén polyurethane

Chi thich hinh 2: 1. Dich téo; 2. Khuay déu dich tdo trong méi truding cé agar, 3. Nho giot qua xylanh, tao
vien va ¢d dinh vién tio; 4. Rita va giil vién tio trong moi truding dinh dudng.

Trén thue t&, viéc nho giot qua xilanh chi thich hop khi c6 dinh tao wong alginat vi chét keo nay dong cing
cham. Khi ¢6 dinh tdo trong agar hodc carageenan viéc nho giot phai tién hanh nhanh vi cdc chat nay dong lai
khé nhanh. D¢ khéc phuc nhuge diém ndy ching 161 di tao cdc dang cd dinh khéc nhu: Vién tio c6 kich thude
khic nhau heiic tao 1dp moéng c6 ludi nilon bén wrong lam khung bidm cho tdo vi chat mang (agar hay
carageenan ). Cic bude chudn bi ban ddu nhu dich tdo, MT véi agar hay carageenan vin nhu binh thubng. Sau khi
dua dich tdo viio khudy déu réi trii trén kinh sao cho dich tdo ¢6 d6 diay nhu mong mudn. Dé 30 phdt réi dung
dao nho cét thinh miéng (vién) ¢é kich thuéce tuy y.

3. Gjai phéng té€ bao khoi chit mang &

Giai phéng (€ bio khoi chat mang 14 bude cdn thigt phuc vu cho nhiing phan tich khic. D61 véi chit mang
I alginat, viéc gidi phéng 1€ bio kha dé dang bang EDTA va KHPO,. Dé giai phong tdo khoi chil mang 1a agar
ho#ic carageenan trudc hét cdn ép vién tdo qua cdi ray dé c6 cic kich thude nhé hon sau dé dua vio moi trudng
nude va nang nhiét do len 35 dén 40°C, déng thoi khudy lien tue d€n tan heét.Viée khudy vi ndng nhiét do thuc
hién trén mdy khudy tir cé diéu nhiét..

4. Su thay doi vé hinh thai

Mot thang sau khi ¢6 dinh téo trong agar chiing 161 quan sdt sy thay déi vé hinh thdi va thay ring t€ bao
Chiorellu pyrenoidosa dudng nhu khéng c6 su thay déi vé€ hinh dang va kich thude. Budng kinh 1€ bio dang tu
do 1a 7,473 pm con & bao ¢o dinh ¢6 dudng kinh {a 7,635 pm . Khic véi Chiorella tho Spirilina platensis san
khi ¢ dinh s0i tdo c6 xu hudng din xoén ( d dai budc xodn tang ), gidm s6 vong xodn, dudng kith soi tio tang
1én nhung do dai sgi tho khong thay déi nhiéu. Cic s6 liéu chi tiét trinh biy d bang 1.

| Béng 1. Su thay déi hinh dang va kich thuéc svi tao Spirulina platensis
sau thoi gian c6 dinh trong agar

Bicu kién séng Sa vong Pudmg kinh sqi Dai sgi Butng kinh Pa dai bude xodn
xodn (um) (1um) vong xodn (pm) {(um)
Tu do 445 9,43 388,24 26,56 83,63
Cé dinh 3,19 12,77 374,66 37,72 110,04

5. Sinh trudng, quang hop va ham luong sic to

Sau khi ¢6 dinh trong agar hay carageenan, tho vin quang hop vk ho hip binh thueng. Hoat dong séng nay
con didp ra nhidu ngay sau khi cé dinh i sau 2 théng c& dinh van xdc dinh duge sy trao d6i khi clia t& bao. Cling
vddi quang hop t& bao van phan chia. Sau | thdng ¢6 dinh 8f nhimg 1€ bao don 1€, tdo Chlorella da phat trién thanh
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cde tap doan 1¢ bao ¢ kich thude tir 70 dén 80 um (hinh 4). Khi do quang hop cta tio sOng trong tr moi trudng
khong cé N va P duge chuyén sang moi truimg ddy di thi quang hop lai gidm dén | gi& sau toc do gidi phong
0xy mdi trd lai binh thudng (s liéu khéng din ra day).

Ca (€ bao Chlorella va Spirulina sau thyi gian ¢d dinh déu tang ham lugng chloropyil { & Chiorellu tir

0.92% ting lén 1,2% trong lugng kho, & Spirulina s6 lieu wong (mg la 1,23 va 1,64 ). Nguyén nhan cé 18 lien
quan dé€n s chiéu sdng giam di trong vién tio. ,
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Hinh 6. Su hap thu Nite (A) va Phospho (B) tir méi truong cia tao Chlorella o6 dinh trong agar

Ket qué xdc dinh kha nang hdp thu N vi P clia 1€ bao tio Chlgrelia c6 dinh (hinh A, B) cho théy to cé
the hdp thu mot lugng ding ké N va P tir méi trudmg dinh dudng. Qua trinh hdp thu phy thuoc vio thoi gian va
trang thdi tdo. Trong 4 gi¢ dau tdo hdp thu nhanh sau dé téc d6 cham lai. T€ bao trude dé séng trong diéu kién
déi N vi P ¢6 khd nang hp thu cao hon 1€ bao binh thugng. Sau 4 gi0 tdo dang dot hip thu duge khoang 35 mg
N/t va 17 mg P/L, trong khi dé t& bao tao dang no hép thu duge 17 mgN va 5 mg P/l Sau 72 £id tdo hdp thu duge
tr 40 dén 60 mg N/l vi 20 dén 30 mg P/l Khi nang niy clia cic ¢ bio c6 dinh ¢6 ¥ nghia cd vé mat 1§ luan va
thue tién.

7. Kha nang hap thu KLN tir méi trumg coa tao

Vé khi nang hép thu KLN nhur ¢rom, niken vi chi ciia tio ¢6 dinh hay loai bo cdc tdc nhan ndy khodi moi
truong, két qua (bang 2) cho thdy xu hudng qui trinh cling giéng nhu su hdp thu dinh dung tic 1a ciing phu
thuge vio trang thii tdo. Dang déi dinh dudng c6 kha nang hap thu cao hon. Tuy vay, nhin chung kha nang hip
thu erém, niken vi chi cia (& bao tdo Chiorellu khong cao



300 NHUONG VAN DE NGHIEN CUU CO BAN TRONG SINH HOC

Bang 2. Khi nang hip thu KLN tir méi truéng cia tao

Néng do KLN ( mg/L )
KLN | Ban ddu BDéi chim Dang déi Dang no
' Sau 30 phit | Sau 4 giv | Sau 30 phit Sau 4 gids Sau 30 phiit Sau 4 gio
Ni 4,60 1,22 1,39 2,79 3,20 2,20 2,16
Pb 5,30 0.82 0,87 2.48 3.55 2,10 2,59
Cr 8,26 2,12 2,26 - 392 5,62 3,17 4.08

Tir két qua thu duge trén day ching t6i rit ra may nhén x€t chinh nhir sau:

1. B xay dung duge phuong phdp 6 dinh (€ bio vi tao 1én chat mang khdc nhau nhu Polyurethan, agar va

carageenan.

2. Sau khi ¢ dinh t¢ bio vi tdo vln c6 kha nang hoat dong séng binh thudng trong mot thai gian dai.
3. Tao 6 dinh ¢6 kha nang hip thu t6t N vi P tit méi trudng. Kha nang hdp thu KLN nhu crom, niken va

chi thap.

—
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SUMMARY

IMMOBILIZED CELLS OF MICROALGAE AND IT'S
METABOLIC ACTIVITIES |

TRAN VAN TUA, LE THU THUY

HOANG THI BAO, DANG DINH KIM
!n._\'n'.fme of Biotechnology, NCST

The method for immobhilization of microalgal cells such as Chlorella pyrenoidosa and Spirulina platensis

into agar or carageenan has been realized. The different forms such as beud, cubes, layers were formed.
Morphological changes and metabolic activities as photosynthesis, N and P, heavy metuls uptake of immobilized
cells were examined.





