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ANH HUONG CUA MOT SO CHAT TAO BONG PEN
HIEU SUAT KET BONG CUA TAO SILIC Skeletonema costatum

Lé Thi Tuyét Nhan, Pao Thi Mén, Mac H6 Mai Tram, Nguyén Thi Thu Lién"

Vién Céng nghé sinh hoc, Pai hoc Hué, Tinh 16 10, Phti Thuong, Phti Vang, Thita Thién Hué, Viét Nam

Tém tit: Nudi trong vi tao la khau khong thé thiéu trong céc trai giéng nudi trong thiy san
nham tao ra nguon thitc an chu dong. Mot trong nhitng van dé trong san xuét sinh khai vi
tdo quy md 16n la phai c¢é ky thuat thu hoach sinh khoi thich hop véi chi phi thdp. Véi muc
dich tim kiém phuong phap pht hop nhat d€ thu hoi sinh khéi tao Skeletonema costatum khi
nudi & quy md 16n, trong nghién ctru nay ching t6i budc dau da xac dinh anh hudng caa
mot s6 chat tao bong dén hiéu sudt két bong cua chung tao nay. Két qua nghién cttu trong
phong thi nghiém cho thay tao Skeletonema costatum nghién cttu dat hiéu qua thu hoi la 74,15
+ 3,85% & pH 10,5 sau 1 gio. Hiéu suédt t6i wu thu hoi sinh khoi lan luot la 94,66 + 3,26% va
91,01 + 4,65% dat dugc 6 ndng d6 FeCls 200 mg/L va FeSOs 100 mg/L sau 15 phut. Trong thi
nghiém véi AlCls va Al2(SOs)s, hiéu sudt thu hoi 14 95,23 + 2,87% & nong d6 AlCls 50 mg/L va
91,34 £ 3,8% & nong dd Al2(SO4)s100 mg/L sau 30 phut. Trong nghién cttu nay, Al2(SOs)s va
AICls cho hiéu suét két bong cao hon déi véi tao Skeletonema costatum va thoi gian t€ bao bi
ton thuong chdm hon so v6i FeCls, FeSOs hay sy thay d6i pH.

Tw khoa:Skeletonema costatum, chat két bong,hiéu suét, thu hoi sinh khoi

1  DPatvan deé

Nudi trong vi tao 1a khau khong thé thidu trong céc trai gidng nuoi trong thiy san nham
tao ra nguon thiec &n chu dong cho tat ca cac giai doan sinh truong cua dong vat than mém hai
manh vo, cac giai doan du trung ctia mot so loai gidp xac va ca [10]. Tuy nhién, viéc nudi trong vi
tao d€ lam thitc &n nay c6 thé chiém 30% chi phi hoat ddng cua trai giong [4]. San xudt sinh khéi
tao va du trit dudi dang dam dac véi mat do t€ bao cao sé gitp chu dong cung cap thic an véi
chat lwong dam bao va co thé giam chi phi trong qua trinh san xuat giong. Mot trong nhitng van
dé trong san xuét sinh khoi vi tdo quy mo 16n la phai ¢6 ky thuéat thu hoach sinh khoi thich hop
v6i chi phi thdp. C6 nhiéu phwong phap khac nhau dé thu hoach tao nhw ly tam, loc qua ludi va
lang. Ly tam va loc qua ludi doi hoi chi phi cao vi phai dau tu trang thiét bi va thuong khong phu
hop cho viéc thu hoi sinh kh&i véi quy mo 16n [9]. Hiéu qua lang ctia vi tao c6 thé dugc cai thién
béng cach st dung cac loai mudi vo co khac nhau:Alz(SOs)s, AlCls, Fez(SOs)s, FeCls, ZnSOs, ZnCl,
CaS0Os, CaClz, MgSOs, MgClz, (NH4)250s va NH4Cl, chitosan, dung dich dién phan [9]. Trong qua

trinh nay, cac t€ bao vi tdo sé duoc trung hoa bang cach twong tac voi cac ion mang dién tich
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duong lam cho chting két cum lai, ning hon va lang xudng day. Tir lau tao két bong dugc st
dung lam thitc an cho cac loai thiy san: Sandbank 1978 cho ca chép (Cyprinus carpia) an vi tao
nudi trong nudc thai duoc két bong bang Alx(SOs)s véi ché dd dn chita 25% tao trong mdt bita an,
két qua cho thdy khong 6 tac dung c6 hai ctia du lugng nhom dén tdc do tang truong hodc stic
khoe ctia ca [4]. Knuckey R. M.va cs. da stt dung T. pseudonana duoc két bong bang pH cho hau
Théi Binh Duong (Crassostrea gigas) an.Hau tang truong tot hon so véi khi st dung chung tao nay
duoc ly tam bing may ly tam trong phong thi nghiém va tSt hon nhiéu khi cho &n sinh khéi ctia

chuing tao nay dugc tach vang va két bong béng clorua sét [4].

Céc hop chat khac nhau anh huong dén hiéu qua két bong cta cac loai tao la khong nhu
nhau; vi du,Al2(SOs)s va voi c6 thé st dung dé€ két taa C. calcitrans, Skeletonema costatum va
Tetraselmis chuii nhung khong hiéu qua voi Isochrysis sp. [5]. Vi tdo nudc ngot b thé duoc két
bdng bang polymer (hop chat chitosan hodc polyelectrolyte c6 ngudn gdc tlit polyacrylamide),
nhung d6 médn cao e ché su két tu. Vi vay, d6i véi cac loai tao bién, polymer dung dé€ két bong
thuwong duoc st dung két hop véi cac chat vo co nhu Fe3+, phén, voi nhamcai thién hiéu qua két
bong. Su két tua ctia vi tao bién st dung FeCls doi hoi ndéng do cao gap 5 dén 10 lan so véi yéu
cau d6i voi vi tao nudc ngot do cuong do ion cao cia moi treong lam giam hoat dong hda hoc
cuia cac hgp chét tao két bong va che 14p cac vi tri hoat ddng cta né [4]. Do d6, nghién ctru nay
nham tim ra hop chat phit hop d& nang cao hiéu sudt lang ctia Skeletonema costatum d€ dat dwoc

hiéu qua thu hoi sinh khéi cao.

2 Vatliéu va phuwong phap

21  Vatliéu nghién citu

Chung tao Skeletonema costatum da dwoc phan lap ¢ vung bién ven bo Thudn An, Thira

Thién Hué va lvu git tai bd mén Cong nghé t€ bao, Vién Cong nghé sinh hoc, Dai hoc Hué.

2.2 Phwong phap
B4 tri thi nghiém

Sinh khoi vi tao duwgc nudi trong cac binh nhya thé tich 20 L, v6i nude bién duoc xtie ly
chlorine n6ng d6 30 ppm, d¢ man 30%o, mdi truong F/2 [3], suc khi 24/24h, anh sang mat troi ¢6 bd
sung chiéu sang bang dén huynh quang, cuong d6 anh sang 1500-3000 lux, nhiét d6 phong dao
dong trong khoang 20-35 °C, pH ban dau 8,0. Theo déi sinh trudng ctia chung hang ngay, sinh
khoi thu ¢ giai doan phat trién lay thira.
Nghiém thtrc 1: Anh huéng ctia pH dén hiéu suat ling ctia téo S. costatum

Thi nghiém duoc thuc hién trong cac chai duran 1 L; mat d6 ban dau cua dung dich
huyén phu tao duwoc duy tri & 2,5x104¢ bao/mL. Céc thi nghiém duoc bd tri bang cach thém
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NaOH (1N) va HCI (1N) vao dung dich huyén phu tao thi nghiém d€ diéu chinh pH & cac muc:
2: 4: 6; 9; 10; 10,5; 11 va mAu ddi ching ¢ pH 8; khudy déu dung dich huyén phu cho dén khi

quan sat thay cac t& bao tao bat dau két cum [9].

Nghiém thitc 2: Anh hwéng ctia cac hgp chat vé co dén hi¢u suit két bong cta Skeletonema

costatum

Thi nghiém dugc thuc hién trong cac chai duran 1 L; pH dwgc duy tri 6 mitc 8,0; mat do
ban dau cua dung dich huyén phu tao dwoc duy tri ¢ 2,37x10%€ bao/mL. Cac hop chét vd
coFeCls, FeSOs, Al2(SO4)s va AlICls dugce b sung vao dung dich huyén phu tao thi nghiém & cac
nong d6 tir 0 cho dén khi tinh hiéu qua ctia chiing khdng d6i d€ nghién cttru hiéu qua lang cta
Vi tao S. costatum;khuay déu dung dich huyén phtt cho dén khi quan sét thdy céc t& bao tao bat

dau két cum [9].

Xac dinh hiéu suat thu hoéi sinh khéi

Dé danh gia hiéu suat két bong, mau tao dwoc thu & phan nudc bén trén (cdch mét nuwdce 5
cm) sau mdi 5 hogc 10 phut tir e bat dau cho chat két bong vao cho dén khi hiéu qua lang khong
thay d6i hodc t€ bao bi vo.

Chat luong tao trong qua trinh lang duoc danh gia thong qua chi tiéu 1a ty 18 t& bao con
nguyén ven (intact cells). Dém céc t& bao con nguyén ven bang budng dém Sedgewick Rafter & cac
mau tao thu duoc sau mdi khoang thoi gian nhat dinh. T€ bao tao con nguyén ven duoc xac dinh la
t&€bao con day du vach va khong bi v hodc bi bién doi hinh dang.

Hiéu sudt thu hoi dugc xac dinh bang cong thikc [11]:

i—

C.
L 100

Hiéu suit két béng (%) =

L

trong d6 Cila mat do t€ bao trudc khi cho chat tao lrflng; Crla mat dd ctia té bao sau khi léng.

Xt 1y s6 liéu

Céc thi nghiém duoc bé tri ngéu nhién va duoc ldp lai 3 [an. S6 liéu thi nghiém thu duoc
xtt ly thdng ké bang phan mém Excel 2007.
3 K&t qua va thao luan

3.1 Anh huéng cia pH dén hiéu sudt két bong caa tao S. costatum

Anh huong ctia pH dén su két bong ctia vi tao Skeletonema costatum dugc thir nghiém &
khoang pH tit 2 dén 11 (Hinh 1).
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Hinh 1. Anh huéng ctia pH dén hiéu sudt két bong ctia S. costatum

O cac khoang pH thtr nghiém, ching t6i nhan thay pH acid khong lam téng dang ké hiéu
qua keo tu ctia qua trinh két bong.O pH 2 hiéu suét léng chi dat 6,37 + 0,66% va mot s6 t& bao
tim thay bi ton thuong sau 15 phut dau cta qua trinh thi nghiém; hién tuwong nay chi xay ra sau
1 gio d6i véi cac mure pH con lai ctia thi nghiém. Khi bi tén thuong, t&€ bao chuyén thanh mau
xanh do carotenoid bi pha hity 1am 16 ra cac chlorophyll [1]. Hiéu suét ling tang khi diéu chinh
muic pH moi truong tir 10 1én 10,5; hiéu sudt tang thém 0,65 [an, tir 45,23 +1,7% & pH 10 va tang
l1én 74,15 + 3,85 % & pH 10,5. O mtkc pH 4 va 6 hiéu qua keo tu1a 29,7 + 0,3 va 29,61 + 1,51%; hiéu
qua lang & mau ddi chimg pH 8 1a 23,03 + 2,68%. Tiép tuc ting pH 1én 11 khdng cho thay ting
thém hiéu qua trong qua trinh keo tu ctia Skeletonema costatum.Theo Monila va cs.,cation déng
mot vai tro quan trong trong su két bong; cac ion Mg? ¢6 trong moi treong nudi cay da duoc
chuyén thanh magnesium hydroxide Mg(OH)2 & pH cao hon. Magnesium hydroxide vé6i dién
tich duong ctia né c6 thé thu hiat cac bé mat dién tich am ctia vi tao va tao thanh 16p bao quanh
cac t€ bao vi tao. Viéc mat dién tich bé mdt khong cho phép cac t€ bao vi tao day nhau ra va cac
kh&i dugc hinh thanh. Diéu nay dan dén su két bong va do tac dong cua luc hap dan lang
xudng day cua bé mat [6].

Két qua cua chang t6i ciing tuong tw véi két qua cua Zuharlida va cs. trén loai vi tao
Chaetoceros calcitrans: hiéu suat két bong cao nhat d6i véi loai vi tao nay lén dén 98% ¢ pH 10,2
[11]. D81 véi mét s6 loai nhw Nannocloropsis oculata va Isochrysis sp. (T-iso), viéc diéu chinh pH
khong lam tang dang ké hiéu qua két bong, hiéu sudt két bong caa Nannocloropsis oculata va
Isochrysis sp. (T-iso) sau khi diéu chinh pH chi dat dwdi 30% [4].
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3.2 Anh huéng cta cac hop chit vé co dén hiéu suit két bong ctia S. costatum

Su két bong bang cac hop chat vo co dwoc thir nghiém véi tao S. costatum bang cach b
sung FeCls, FeSOs, AICls, Al2(SOx4)s vao dung dich huyén phu tao thi nghiém ¢ cac néng do tir 0
cho dén khi tinh hiéu qua ctia chiing khong doi.

Két bong bang FeCls

Hiéu suat két bong dat 94,66 + 3,26% duoc ghi nhan sau 15 phut ¢ nong dd 200 mg/L
FeCls va 86,42 + 3,48% & 150 mg/L FeCls, trong khi d6 & moi truong ddi chiing khong bs sung
FeCls, hiéu suat két bong chi dat 14,95 + 0,93% (Hinh 2). Khi tang néng d6 FeCls 1én 250 mg/L va
300 mg/L, hiéu qua keo tu la 95,2 + 1,7% va 94,84 + 1,15%.Diéu nay cho thdy hiéu qua keo tu
khong tang khi ting nong d6 FeCls tir 200 mg/L 1én 300 mg/L. O c4c ndng d6 50, 70 va 100 mg/L
hiéu qua keo tu lan lwot la 62 + 1,35%; 70,82 + 3,27% va 78,51 + 2,18% trong 15 phut. Tuy nhién,
sau 15 phut ¢ cac nong d6 FeCls tir 50 mg/L dén 300 mg/L t&€ bao bi ton thwong nhanh chéng
(Hinh 3).
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Hinh 2. Anh huéng ctia néng d6 FeCls dén hiéu suat két bong ctia S. costatum

3y Py

Hinh 3. Tao Skeletonema costatum trude va sau khi bi ton thwong
A —Tao Skeletonema costatum; B — Mot s6 t€ bao tao S. costatum bi ton thwong sau khi xtt ly
két bong boi FeCls
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Két bong bing FeSO

Tt két qua thi nghiém, chiing t6i nhan thdy hiéu suét 1ang ctia Skeletonema costatum chi
15,02 + 1,15 % khi d€ lang tu nhién sau 15 phtt; trong khi & nong dd bd sung thém 100 mg/L
FeSOs, hiéu suat tang gdp 6 lan voi 91,01 + 4,65%. Hiéu suat két bong tang dan ¢ cac nong do
FeSOs tr 10 mg/L dén 70 mg/L lan luot la 32,03 + 2,41%; 61,91 + 1,14 % va 69,58 + 2,27%. O céc
nong dd 150 va 200 mg/L FeSOs, hiéu sudt két bong la 91,58 + 1,95% va 91,66 + 3,75% (Hinh 4).
Tuy nhién, ciing nhu FeClssau 15 phut, cac t€ bao tao S. costatum bi ton thuong nhanh chéng &
cac nong dd FeSOs tir 50 mg/Ldén 200mg/L.

Két bong bang AICI

Chi v6i nong d6 10 mg/L ctia AlCls trong 30 phut, hiéu sudt két bong dat dén 65,18 +
2,34% trong khi hiéu suat cua mau dé&i ching chi 18,59 + 1,31%. O nong dd AlCls 50mg/L, hiéu
sudt két bong dat 95,23 + 2,87%, cao gap 5,1 lan d6i ching. Tiép tuc tang néng dd AICls 70, 100,
150 mg/L khong cho thdy su tang hiéu sudt trong qua trinh két bdong cta Skeletonema costatum
véi hiéu suat Tan luot 1a 95,43 + 3,4%; 94,7 + 3,3%; 95,08 + 1,6% (Hinh 5).

O céc nong do AICL tir 50 mg/L dén 150 mg/L cdu triic ctia cac bong két taa hinh thanh
16n hon va ldng xudng nhanh hon so véi két bong duoc tao ra & nong &6 10 mg/L AlCL. Dic
biét, v6i cac nong dd AlClsda thir nghiém, ching toi nhan thdy cac t€ bao it bi ton thuwong. Cu
thé, sau 5 gid t& bao trong mdi truong c6 nong dd AlCl 150 mg/L bat dau cé dau hiéu tén
thuong, nhung qua trinh ton thuong xay ra cham.
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Hinh 4. Anh hudng cta ndng do FeSOs dén hiéu sudt két bong cua S. costatum
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Hinh 5. Anh hudng cta néng do AlCls dén hiéu sut két bong cta S. costatum

K&t bong bang Al:(SO4)s

Cling nhu AICls, Al2(SOs)sd cac nong do tir 10 mg/L dén 200 mg/L lam ting ro rét hiéu sudt
két bong cua Skeletonema costatum (Hinh 6). O nong dd 10 mg/L, hiéu suat két bong dat 62,85 +
2,85%, trong khi d6 & mau d6i chiing chi dat 18,98 + 0,47% sau 30 phut. Hiéu suat két bong téng dan
khi tang nong d6 Al2(SOs)s tir 10 mg/L dén 100 mg/L v6i hiéu sudt 76,1 + 1,37% 6 50 mg/L; 84,53 +
0,55% ¢ 70mg/L va cao nhat la 91,34 + 3,8% ¢ 100 mg/L Alx(SOs)s. Cac néng d6 150 mg/L va 200
mg/L khong cho thdy sy tang thém hiéu suat két bong d6i voi chiing Skeletonema costatum so voi
noéng d6 100 mg/L; hiéu suat két bong & hai ndong do nay lan luot 91,47 +2,4% va 91,58 + 2,35% trong
30 phut. Céc t& bao bat dau c6 ddu hiéu ton thuong sau 4 gio thi nghiém ¢ nong do 200 mg/L,
nhung sy ton thuong xay ra chadm va roi rac. So véi AlCls thi Al2(SOs)s cho hiéu suat két bong thap
hon khi nong d6 chat két bong duoc st dung cao hon. O nong do 100 mg/L, Al2(SO4)s cho hiéu suat
két bong dat 91,34 + 3,8%; trong khi & nong do 50mg/L, hiéu suat két bong 1én dén 95,23 + 2,87%.
Qua trinh trung hoa dién tich la mot hién tuwong ma cac ion Al** hoac Fe?/Fe phan ting véi nudc dé
tao thanh hydroxyde kim loai. Ion kim loai hoa tan tich dién duong gén v6i bé mat Am cua cac té
bao vi tao tao thanh cac lién két va léng xudng theo trong liec. Cho dén nay, cac mudi kim loai ¢ kha
nang thay phan cho thay c6 hiéu qua két bong trong viéc thu hoach nhiéu loai vi tdo khac nhau nhw
Chlorella sp. [7], N. salina [8], Nannochloropsis sp. [8] va Scenedesmus sp. [2]. Trong nghién cttu nay, cac
hop chat v co nhw FeCls va FeSOu c6 thé trg giap thu hoi sinh khéi Skeletonema costatum voéi hiéu
suat cao trong thoi gian ngan, nhung cac t& bao bj ton thuwong nhanh chéng chi sau 15 phit. Piéu
nay khién cho viéc tach cac chat két bong nay khoi sinh khéi trong giai doan xt ly sau tré nén kho
khan hon. Al2(SOs)s va AlCls cho hiéu suat két bong cao, va thoi gian t& bao bi ton thuong chdm hon
so voi FeCls, FeSOx hay su thay doi pH. Trong d6, hiéu suat két bong cao nhat dat 95,23 + 2,87% &
noéng do AlCl: 50 mg/L.
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Hinh 6. Anh hudng ctia néng dd Alx(SOs)s dén hiéu sudt két bong caa S. costatum
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4  Kétluan

Céc ky thuat két bong duoc thue hién nham thu hoi sinh khéi vi tao Skeletonema costatum
trude khi ching duoc xi ly d€ lam thitc an trong nuodi trong thuy san. Két qua cho thdy trong
cac hop chét dugc thir nghiém qua trinh tao pH do NaOH cho hiéu suét thap nhat trong 1 gio.
Céc hop chat FeCls va FeSOs c6 thé gitip thu hoi sinh khéi voi hiéu sudt cao trong thoi gian
ngan, nhung cac t&€ bao bi ton thuong nhanh chéng. Trong cac ki thuat dwoc tht nghiém,
Alx(SOs)s va AlCls to ra hiéu qua vi cho hiéu suét thu hoi cao véi thoi gian ton thuong ngén va

roi rac.

Loi cam on: Day la két qua cua dé tai khoa hoc va cong nghé cdp tinh duwoc ngan sach
nha nudc tinh Thira Thién Hué dau tu (tén dé tai “Nghién citu quy trinh san xudt sinh khoi tdo silic
Skeletonema costatum tai Thira Thién Hué”, ma sd TTH.2016-KC.05).
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INFLUENCE OF SOME FLOCCULANTS ON FLOCCULATION
EFFICIENCY OF DIATOM Skeletonema costatum

Le Thi Tuyet Nhan, Dao Thi Men, Mac Ho Mai Tram, Nguyen Thi Thu Lien*

Institute of Biotechnology, Hue University, Provincial Road 10, Phu Thuong commune, Phu Vang District,
Thua Thien Hue Province, Vietham

Abstract. Microalgae cultivation is an indispensable step in aquaculture hatcheries to create
a feed source for larval and juvenile aqua-animal species. One of the problems in the pro-
duction of large-scale microalgal biomass is that it requires appropriate low-cost biomass
harvesting techniques. For the purpose of finding the most suitable method for recovering
the biomass of Skeletonema costatum in large-scale cultivation, we have determined the influ-
ence of some flocculants on the flocculation efficiency. The results of laboratory studies
showed that the recovering efficiency of Skeletonema costatum was 74.15 + 3.85% at pH 10.5
after 1 hour. The optimal biomass recovering rate was 94.66 + 3.26% and 91.01 + 4.65% at
FeCls 200 mg/L and FeSOs 100 mg/L after 15 minutes, respectively. In experiments with
AlCIs and Al2(SOs)s, the recovering efficiency was 95.23 + 2.87% at AlClz 50 mg/L and 91.34 +
3.8% at Al2(SO4)s 100mg/L after 30 minutes. In this study, Al2(SO4)s and AICls gave higher
flocculation efficiencies for Skeletonema costatum and slower cell damage compared with
FeClsand FeSOs or pH adjustment.

Keywords: Skeletonema costatum, flocculants, biomass recovering, efficiency
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