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Tém tat. Nghién ctru nay khao sat cdc phuong phap thu hoi sinh khéi chung vi khuan lam Planktothrix
spiroides (PHO), mot ngudn tiém nang cho san xudt phan bon sinh hoc nho kha nédng sinh tong hop IAA.
Cac phuong phép két bong khac nhau da dugc thie nghiém, bao gom thay d6i pH, stt dung FeCls va chitosan.
Két qua cho thdy pH = 8 la diéu kién ly tudng d€ két bong sinh khoéi PHO (hiéu suat dat 83% sau 1 gio). St
dung FeCls ¢ ndng d6 200 mg/L dat hiéu suét thu hoi sinh kho6i 95% chi sau 15 phut. Phuong phap st dung
chitosan mot chat két bong tw nhién, than thién véi moi treong - mang lai hiéu qua cao, 93,33% sinh khéi
duoc thu hoi chi sau 10 phut ¢ téc dd khudy 40 rpm véi ndng d6 chitosan 25 mg/L. Phuong phap st dung
chitosan khong chi dam bao hiéu sut két béng cao ma khong lam thét thoat qua nhiéu ham lugng IAA
trong dich nuéi ciing nhu trong sinh khéi PHO. Ti 1& hao hut wéce tinh vao khoang dwdi 1% trong dich nubi
va 6% trong sinh khoi.

Tw khoa: chitosan, Plantothrix spiroides, két bong sinh khéi, thu héi sinh khoi
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Abstract. This study investigates methods for recovering the cyanobacterium Planktothrix spiroides (PHO)
biomass, a potential source for biofertilizer production due to its ability to biosynthesize IAA. Various
flocculation methods were tested, including pH adjustment and the use of FeCls and chitosan. The results
indicate that pH 8 is the optimal condition for flocculating PHO biomass, achieving an efficiency of 83%
after 1 hour. Using FeCls at a concentration of 200 mg/L resulted in a 95% biomass recovery within 15
minutes. The use of chitosan—a natural and environmentally friendly flocculant—also yielded high
efficiency, with 93.33% of biomass recovered after 10 minutes at a stirring speed of 40 rpm and a chitosan
concentration of 25 mg/L. The chitosan-based method not only ensures high flocculation efficiency but also
minimizes the loss of IAA content in the culture medium as well as in the PHO biomass. The loss rate is

estimated to be less than 1% in the culture medium and 6% in the biomass.
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1 Pit van dé

Vi tao ndi chung va vi khuan lam (VKL) néi riéng dang n6i 1én nhu mot nguon tai nguyén
quy gia véi nhiéu ting dung tiém nang, dac biét 1a trong san xuat phan bén sinh hoc [1]. Tuy nhién,
do kich thuée qua nho, viéc thu hdi sinh khoi nhém sinh vat nay gép nhiéu thach thiee, doi hoi phai
c6 cac phuong phap hiéu qua, chi phi thap va phtu hop cho san xuat quy mé 16n. Hién nay, cac
phuong phap thu héi sinh khdi nhuw ly tam, loc qua ludi va lang dang duoc ap dung, nhung céc
phuong phap nay thuong doi hoi chi phi cao do yéu cau vé thiét bi chuyén dung, hoac hiéu suat
thap. D€ cai thién hiéu qua lang, viéc stt dung cac chat két bong da duoc dé xuét, bao gdm cac
loai mu6i vo co khac nhau nhu Al2(SOs)s, AICls, Fex(SOs)s, FeCls, ... va cac polymer tu nhién nhuw
chitosan [2, 3]. Trong qua trinh nay, cac t&€ bao vi tao sé tuwong tac voi cac ion mang dién tich
duong dan dén hién tugng két cum, gitip chiing nang hon va dé dang lang xudng day. Viéc lua
chon chat két bong 1a rat quan trong vi né anh huwong dén hiéu qua ctia qua trinh lang va chat
luwong cta san pham sau thu hoach. Chat két bong dang polymer ty nhién duoc wa chuéng hon
so v6i chat keo tu tong hop [4] Trong d6, chitosan va cac dan xuat ctia né da tro thanh nhing

chat két bong tiém nang trong cac tng dung doi hoi su an toan va bén vitng nho nhitng wu diém
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vuot trdi nhw tinh sdn ¢d, than thién véi moi treong, khong doc hai, kha nang phan huay sinh hoc
va tuong thich sinh hoc [5]. Chitosan c6 kha nang keo tu tot, nho vao mat do dién tich cation cao

va chudi polymer dai, gitip hinh thanh két ttia trong diéu kién trung tinh va kiém [6, 7].

Trudce bdi canh nhu cau lwong thuc toan cau ngay cang tang va nhitng tac dong tiéu cuc
cua phan bon hda hoc d6i voi moi trieong, viéc phét trién chat kich thich sinh hoc va phan bén
sinh hoc dang duoc xem la giai phép tiém nang cho nong nghiép bén virng. Cac chat kich thich
sinh hoc khi duoc sit dung ¢ liu thap trong san xuat ndng nghiép (d6i voi hat giong, cay trong
hodc dat) sé c6 kha nang diéu chinh va tang cuong cac qua trinh sinh ly cta cay trong. Cac chat
kich thich sinh hoc tdc dong dén sinh ly cua thuc vat thong qua cac con duong khac nhau, cai
thién sy tang truong, nang suat, chat lugng, sw hap thu chat dinh dudng, va kha nang chiu dung
cac yéu to bat loi. Phan sinh hoc chtra vi sinh vat song hodc cac chat tw nhién c6 kha nang cai
thién tinh chat hoa hoc va sinh hoc cta dat, kich thich sy phat trién cua cdy va phuc hoi do phi
nhiéu cua dat. Hién nay, sit dung cac chat kich thich sinh hoc va phéan boén sinh hoc trong san

xudt nong nghiép va déc biét la ndéng nghiép hitu co rat duoc chi y, quan tam [8, 9].

Viéc stt dung VKL lam ngu6n phan bén sinh hoc da dugc st dung ¢ nhiéu noi trén thé gidi
nham giai quyét cac van dé moi treong phat sinh tit lam dung cac hod chat trong san xudt nong
nghiép [10]... Nhiéu loai VKL c6 kha nang sinh tong hop cac hormone tang treong thuc vat nhw
gibberellins, cytokinin, auxin hodc acid abscisic ¢é thé k& tén nhw Nostoc, Chlorogloeopsis, Calothrix,
Plectonema, Gloeothece, Anabaena, Cylindrospermu, Anabaenopsis, Oscillatoria, Phormidium,
Lymmnothrix, Pseudoanabaena Chroococcidiopsis, Synechocystis... [11, 12]. Gan day, hai chung VKL
phan 14p tir cac thuy viee nede ngot Thira Thién Hué, Arthrospira sp. (ARH) (nay dinh danh thanh
Planktothrix spiroides) va Oscillatoria sp. (OSK), duwgc xac dinh c6 kha néng tong hop indole-3-
acetic acid (IAA), mot phytohormone quan trong thiic day suw phat trién cta thuc vat, cho thay
tiém nang trong san xudt phan bon sinh hoc [13]. Nghién cttu nay tap trung vao viéc khao sat st
cac diéu kién khac nhau d€ thu hoi sinh khoi VKL Planktothrix spiroides, dwoc phan lap tir thay
viee nude ngot O tinh Thira Thién Hué, nham xac dinh c4c diéu kién thu hoi hiéu qua sinh khoi
VKL nay cho muc dich dénh gia kha nang sinh IAA, gép phan vao phat trién phan bon sinh hoc.

2 Vatliéu va phuwong phap
21 Vatliéu nghién ctitu

Chung VKL Planktothrix spiroides Wang & Li 2013 (ky hiéu PHO; Hinh 1) dwoc phan lap tt
thiy viec nede ngot 6 tinh Thira Thién Hué'va hién dang luu gitt tai phong thi nghiém Cong nghé
hoa sinh mo6i treong, Vién Nghién ctru va Ung dung khoa hoc cong nghé, Truong Dai hoc Khoa
hoc, Pai hoc Hué.
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Hinh 1. Hinh thai chang VKL Planktothrix spiroides (PHO) dwoc phan lap tit thay viee nuede ngot
0 Thtra Thién Hué

22 Phuwong phap
Nudi cdy vi khuan lam

VKL duoc nhan sinh khoi trong moi truong Z8 [14] long c6 b6 sung L-tryptophan
(500 pg/mL) véi pH = 6,5-7,0, chiéu sang bang dén huynh quang véi cwong d6 anh sang tir
1500-2500 Lux, chu ky chiéu sang 1a 12 gio sang:12 gio t6i. Nhiét d6 dugc diéu chinh bang may
diéu hoa nhiét d6 tir 25-30 °C. Sinh trudng ctia VKL va su sach tao duoc kiém tra hang tuan bé“mg
phuong phap d8m mat do t&'bao st dung budng dém Sedgewik- Rafter [15] va kiém tra sy nhiém
cac t& bao tao la bang quan sat dudi kinh hién vi quang hoc. VKL dwoc nudi trong binh 500 mL
(giong) - 5000 mL (sinh khoi) véi thé tich nu6i 250 mL-2500 mL. Sinh khoi dat mat d6 105-106 t&
bao/mL dugc sit dung d€ tién hanh thi nghiém thu hoi sinh khoi.

B tri thi nghiém khao sat cac diéu kién thu hai sinh khdéi vi khuin lam
Thu héi bang ling tw nhién

Sinh khdi VKL trong cac binh nhya dung tich 5000 mL dwoc thu hdi bang cach dé lang. Tién
hanh 14y mau tao & phan nudc bén trén (cach mit nude 5 cm) dé xac dinh hidu suét lang. Sau khi xac
dinh thoi gian lang dat hiéu suat thich hop, gan nudc trong va tiéh hanh loc t&€'bao tao qua ludi loc
v6i kich thuede mat ludi < 10 um.

Két bong bang thay déi pH

Dénh gia anh hudng cia pH dén su két bong khi diéu chinh pH bang cach st dung HCI
0,5 N hodc NaOH 0,5 N. Anh huong cua pH dén hiéu qua két bong duoc kiém tra 6 mot khoang
pH tir 5 dén 10.

Két bong bang cach st dung cac hop chit FeCls

Pha ché dung dich goc FeCls 6 nong d¢ 10 g/L. Tién hanh thi nghiém véi nong d6 dao dong
ttr 0, 10, 50, 70, 100, 150, 200, 250 va 300 mg/L FeCls. Ly mau tio ¢ phan nudc bén trén (cach mat
nuée 5 cm) sau mbi khoang thoi gian nhat dinh tir ltc bat dau cho chat két bong vao binh chira tao
cho dén khi hiéu suét ldng dat > 90% (hodic t&'bao bj vd).

Két bong bang cach st dung chitosan

Chitosan thuong mai (90% dang bot) cé ngudn goc tir vo cua (san phdm ctia Jiangsu Gubei

Biological Technology Co., Ltd.). Dung dich chitosan gdc dugc pha bang cach hoa tan bot chitosan
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(90%) trong acid acetic (4%) véi ti 1& 1 g/L, 1ac cho dén khi tan hét. Thi nghiém dwoc tién hanh &
cac ndong do chitosan 25, 50, 75, 100 mg/L.

Sau khi cho chitosan vao dich nudi, mau dwoc khuay véi cac tdc do 10, 20, 30, 40, 50 rpm,
16i d€ lang va xac dinh hiéu sut thu hoi sit dung may khuay tir. Thé tich thi nghiém 200 mL str
dung cdc 250 mL.

Xac dinh hiéu suat thu hoi sinh khéi

— Thu mau dich nudi triede va sau khi thu hoi sinh khi: Ly mau tao & phan nude bén trén
(cAch mat nude 5 cm) sau mdi khoang thoi gian nhét dinh tir e bat dau cho chat két bong vao binh
chtta to cho dén khi hiéu suat lang dat > 90% (hodc t¢'bao bi vo).

— Chat lugng tao trong qua trinh ldng dugc danh gia thong qua chi tiéu la ty 1é t& bao con
nguyén ven (intact cells). Mau tao lang thu duoc sau mdi khoang thoi gian nhat dinh dwoc pha loang
v6i nude sach d& dat mat d6 phit hop va d&m cac t&bao con nguyén ven bang budng dém Sedgewick
Rafter (dung tich 1 mL véi 1000 6 dém) ¢ vat kinh x10 dwdi kinh hién vi quang hoc hiéu Olympus.
Tébao tao con nguyén ven duoc xac dinh la t&’bao con day du vach va khong bi v hodc bi bién d6i
hinh dang.

Hiéu suat thu hoi dwoc xac dinh theo cong thitc cia Harith va cs. [16]:

o . (Ci — Cf)
Hiéu sut thu hoi (%) = —a x 100 1)
trong d6: Ci: mat do té'bao trudce khi cho chat két bong; Cf: mat do cua t€ bao sau khi léng.

Pénh gia kha niang sinh tong hgp IAA

Ham luong IAA trong mdi truong dich nudi va sinh khoi ctia chung P. spiroides (PHO)
dwoc do truede va sau khi stt dung chitosan nh3m xéc dinh kha nang bao toan IAA tao ra béi
chung VKL nay sau khi st dung chitosan két bong sinh khoi. Quy trinh xac dinh IAA dua trén
phuong phap so mau st dung thudc thtr Salkowski, do d6 hap thu quang (OD) & bude séng 530
nm trén may quang phd (Evolution 60S) [17, 18].

Trude khi stt dung chitosan, sinh khai PHO dwoc thu bang cach ly tam ¢ 10.000 rpm trong
10 phut. Sau khi str dung chitosan dé két bong, dich nudi ciing dwgc ly tam dé'loai bo toan bo t&
bao PHO. Mau dich néi (1 ml) sau ly tam duoc tron véi 2 ml thudc thie Salkowski (2% FeCls 0,5
M trong dung dich HCIO: dac) va dwoc G trong 30 phut trong bong t6i ¢ nhiét d6 phong va do
dd hap thu quang. D&i véi sinh khéi PHO, sau khi thu hoi, mau duoc nghién nat dé pha vo t&
bao, thém nudc cat theo ty 1& 1:1, ly tim hdn hop chiét xuat ¢ 10.000 rpm trong 10 phut dé thu
dich chiét. Dich chiét nay tiép tuc dwoc xtr Iy voi thude thir Salkowski va do d6 hap thu quang.
Gia tri OD ctia cdc mau dugc so sanh va ddi chiéu véi d6 thi chudn d€ dinh tinh va dinh lugng
IAA theo don vi ug IAA/mL. D6 thi chuan duoc xay dung dua trén két qua do pho OD ctia IAA
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tinh khiét & cadc ndng do tir 0 dén 40 pg/mL. Sau d6 vé thanh d6 thi duong chudn IAA trén Excel
trong hé truc toa d6 Oxy véi truc tung 1a phd OD c6 gid tri tit 0 dén 1, truc hoanh la ndong d6 IAA
<6 gié tri tir 0 dén 1 pg/mL [18].

Xt 1y s6 lieu
Céc thi nghiém duoc 13p lai 3 1an. Cac tinh toén va thong ké duogc xt ly bang phan mém
Excel 2021, phéan tich sy tdc dong cac yéu t6 thi nghiém dén hiéu suét két bong bang ANOVA

mot nhan t& va danh gia sw khac biét hiéu suat két bong trung binh sau phan tich ANOVA bang
phan tich Duncan, mttc y nghia dwoc chon p <0,05.

3 K&t qua va thio luan
Anh huwéng ctia pH dén hiéu qua két bong

Str dung phuong phép két bong béng thay ddi pH la c6 loi vi cac t& bao két bong gay ra
boi pH giong hét véi cac t& bao vi tao khong két bong. Bén canh d6 ky thuat thu hoach nay don
gian va chi phi thap. Boi vay ching t6i da thtt nghiém anh huong cua pH dén sy két bong ctia
chung PHO. D6i véi cac thir nghiém pH acid 2, 3, 4 cac t€ bao bi pha v, khong con nguyén ven,
vi vdy, trong nghién cttu nay chung t6i danh gid anh hudng ctia pH dén su két bong cua chiing
PHO duoc thit nghiém ¢ khoang pH tir 5 dén 10. Két qua anh huong cua pH duoc ghi nhéan sau
1 gio thi nghiém thé hién & Hinh 2.

Két qua cho thay pH acid va trung tinh cho hiéu suat két bong thap, cu thé la o pH 5 -7
hiéu suat két bong chi dat hon 50%. Hiéu suat két bong tang vuot troi khi pH mdi truong & cac

muc 8 va 9, 1an luot dat 83% va 81%, khac biét rd so v6i cac miee con lai (p < 0,05). Tiép tuc tang
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Hinh 2. Anh hudng cua pH dén hiéu suat két bong ctia chung PHO (cac chit cai khac nhau thé hién su
khac biét c6 y nghia théng ké, p <0,05)
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pH 1én 10 khong cho thdy tang thém hiéu qua trong qua trinh keo tu ctia chung PHO ma con suy
giam dang k& (p < 0,05) xudng mutc 79% so voi pH muc 8 va 9 (Hinh 2). Phuong phap nay da
duoc mot s6 tac gia nghién cttu nhu: Wu va cs. da quan sat thay pH 10,5 cho két qua két bong
90% cho cac loai nwedc ngot Chlorella vulgaris, Scenedesmus sp. va Chlorococcum sp. va pH 9,0 - 9,3
cho két qua két bong 90% cho cac loai tao bién Nannochloropsis sp. va Phaeodactylum tricornutum
[19]. Horiuchi va cs. ghi nhan hiéu qua két bong 96% trong cac loai tao bién Dunaliella
tertiolecta khi pH dwoc diéu chinh dén 8,6 [20]. Theo Monila va cs., cation déng mot vai tro quan
trong trong su két bong [21]. Viéc mat dién tich bé mat khong cho phép cac té'bao vi tao day nhau
ra va cac khdi duoc hinh thanh dan déh su két bong va do tac dong ctia lec hdp dan sé lang xudng
day ctia bé mat. D6i voi chung PHO ¢ diéu kién pH 8 - 9 la diéu kién phu hop dé€ thu sinh khoi
két bong.

Anh hudng cta cac hop chit vé co (FeCls) dén hiéu suat két bong ctia PHO

Su két bong bang cac hop chat vo co dwoc thie nghiém véi chiing tao PHO bang cach bo
sung FeCls, FeSOs, AICls, Al2(SOs)s vao dung dich huyén phu tao thi nghiém ¢ cac nong do tir 0
cho dén khi tinh hiéu qua ctia chung khoéng déi (S6 liéu chwa cong bd). Két qua cho thay PHO c6
hiéu sudt két bong tot nhat doi voi FeCls (ndng do 150 mg/L). Véi cac loai mudi con lai, té'bao bi
vO phan 16n khi xt¢ ly hodc c6 hiéu qua két tu thap. Vi vay trong phan nay chung toi chi trinh bay
két qua thit nghiém do6i véi cac nong do FeCls khac nhau (véi khoang lwa chon thi nghiém tte
0 - 300 mg/L) d€ chon ra ndong d¢ phu hop.

Két qua thtt nghiém cho thdy hiéu suat két bong cao nhat dat 95% duoc ghi nhén sau 15
phut khi st dung nong d6 200 mg/L FeCls (p < 0,05). Trong khi d6, 6 mau d6i chiing khong bd
sung FeCls, hiéu suat két bong chi dat 10%. Khi tang nong d6 FeCls 1én 250 mg/L va 300 mg/L,
hiéu suat két bong giam xudng lan luot la 81,7% va 79%. Diéu nay cho thdy hiéu suat két bong
giam khi ndng d6 FeCls virot qua 200 mg/L. O cac ndng do 50, 70 va 100 mg/L, hiéu suat két bong
déu thap hon 60% (Hinh 3).

Mot s6 nghién cttu triede day nguoi ta cling da ghi nhan hiéu qua cao ctia FeCls trong viéc
két bong sinh khéi vi tao. Cu thé, Godos va cs. da sit dung FeCls dé€ két tu sinh khéi vi tao Chlorella
nudi trong moéi truong nudc thai, dat hiéu sudt thu hoi sinh khoi trén 90% ¢ nong d6 250 mg/L
[22]. Koley va cs. cling tién hanh thi nghiém véi Scenedesmus obliquus, cho thay hiéu suat két bong
dat 80,2% sau 1 gio ¢ nong d6 200 mg/L va 65,3% & 150 mg/L, cao hon nhiéu so véi hiéu suét chi
17% & mau déi ching khong bd sung FeCls. Twong tw véi C. vulgaris, hiéu suat két bong 1an luot
dat 77,2 va 79,2% khi cho 150 va 200 mg/L FeCls [23]. Chatsungnoen va Chisti béo céo rang, khi
b6 sung 200 mg/L FeClshiéu suat két bong caa C. vulgaris dat mic 6n dinh 60%, va tang lén trén
90% khi tang liéu két bong dén 300 - 500 mg/L d6i véi sinh khoi nong d6 1 g/L. ) nong do sinh
khoi thap hon 0,54 g/L, hiéu suat két bong cao hon (> 90%) da duoc ghi nhan déi véi Scenedesmus

sp. trong vong 1 gio voi liéu lwong 150 mg/L FeCls [24]. V6i wu diém khi st dung cac mudi kim
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Hinh 3. Anh hudng ctia ndng d6 FeCls dén hiéu sudt thu hdi caa chiing PHO (c4c chit cai khac nhau thé
hién su khac biét cé y nghia thong ké, Duncan’s test, P < 0,05).

loai d€ két bong sinh khéi trong qua trinh thu hoi la nong d6 sit dung thap nén chung da duoc

ung dung nhiéu trong thu hoi sinh khdi vi tao cho cac muc dich ngoai thye phadm, nhu lam phan
bén [16].
Anh hwéng cta chitosan dén kha ning két bong

Nghién cttu da khao sat hiéu suat két bong sinh khoi cua chitosan khi duoc bd sung vao
dich nudi cay d€ cai thién qua trinh thu hoach sinh khéi. Qua trinh khuay duoc dp dung nham
giup day nhanh tiép xtc gitta chitosan va t& bao tao. Hiéu suat két bong dugc khao sat o toc do
khuay 10, 20, 30, 40 va 50 rpm véi cadc ham lwgng chitosan khac nhau (25, 50, 75 va 100 mg/L),
dwoc trinh bay ¢ Bang 1.

Bang 1. Anh hwdng ctia ham luong chitosan va téc d6 khuay dén hiéu suat két bong

Hiéu suit két bong (%)

Ham luong i i
chitosan (mg/L) Toc d6 khuay trung binh (vong/pht - rpm)
10 20 30 40 50
25 47,67 + 2,522 80,00 + 1,00° 84,67 +0,58¢ 91,33 £1,534 48,67 + 3,212
50 44,33 + 5,132 73,67 +1,53° 91,67 +2,08¢ 93,33 £3,79¢ 48,67 + 3,212
75 42,33 + 6,437 80,00 + 1,00° 83,67 +1,53" 90,00 + 1,00¢ 32,00 +2,00¢
100 44,33 + 6,032 80,00 £ 1,00 84,67 + 0,58 86,67 + 2,084 32,00 + 3,00¢

Ghi chii: Céc chir cai khac nhau thé hién s khéc biét gia tri trung binh c6 y nghia thong ké & m&i ham

luong chitosan khac nhau khi dwgc khudy & cac toc d6 10 — 50 vong/phat, Duncan’s test, p < 0,05.
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Két qua cho thdy, sau 10 phut khudy, hiéu suat két bong cao nhat dat duoc ¢ toc d6 khuay 40
rpm, véi hiéu sudt thu hoi sinh khoi 1a 91,33% v6i ham luong chitosan bd sung 25 mg/L va cao
nhat dat 93,33% v6i ham luwgng chitosan bd sung 50 mg/L (p < 0,05). Tuy nhién, khi ting ham
luwong chitosan 1én thi hiéu suat thu hoi lai giam dan. Tiép theo, & cac toc d¢ 20 va 30 vong/phut
kha nang keo tu cling dat kha cao, véi toc d6 30 vong/phut hiéu suat thu hoi dao dong tir 83,67%
dén 91,67%, con voi tdc d6 20 rpm hiéu suét thu hoi thap hon dao dong ttr 73,67% dén 80%.

Nguoc lai, ¢ toc do khudy qua cham (10 rpm) va qua nhanh (50 rpm), hiéu suat két bong
giam ro rét. O téc d6 cham (10 rpm) hiéu suét thu hoi thap nhat dao dong tir 42,33% dén 47,67%,
hiéu suat thu hdi cao nhat khi ham lueong chitosan bé sung vao 25 mg/L. Con ¢ tdc dd nhanh (50
rpm), hiéu suat giam o tat ca ndng do chitosan (dao dong tir 32% dén 48,67%), do cac khoi két tu
lai bi phan tach khi khudy qua nhanh. Trong khi d6, khudy qua cham cé thé lam giam nang luong
cung cap cho qud trinh két tu, khién cac khdi két bong khong dat dwoc kich thude t6i wu d€ lang
xudng [25]. Khudy cham gitp rtt ngan khoang cach giita cac hat va tang sw két hop ctia cac hat
ran trong dung dich d€ tao thanh cac khdi két tu, phét trién thanh khéi c6 kich thudc 16n. Sau khi
khéi luong va kich thude khdi bong dat mic t6i da, qué trinh 1ang dong xay hinh thanh 2 16p
trong thung chtra, d6 la 16p nude trong ¢ trén va 16p bong sinh khoi ¢ dwdi [6, 26]. Ham luong
chitosan c6 anh hudng dén hiéu qua két bong doi voi ting loai vi tdo khac nhau va ting diéu
kién khac nhau. Trong nghién ctru véi Chlorella vulgaris, sinh khoi phuc hoi cao nhat (99,1%) duoc
xac dinh & diéu kién ham lwong chitosan 10 mg/L [27]. D61 voi Scenedesmus obliquus hiéu suat két
bong dat 91% d6i véi ham luwong chitosan 20 mg/L [23]. Trong mot nghién ctru gan day cing da
bdo cao ham luong tir 10-50 mg/L chitosan la t6i wu d6i véi tao Chlorella vulgaris [28]. Mot s6
nghién cttu khac ciing da phdi hop t6i wu diéu kién két bong bang chitosan véi thay d6i pH, thoi
gian [27] hay dién phan [29]. Trong nghién cttu nay diéu kién t6i uwu la bd sung ham luong
chitosan 25 mg/L, toc d6 khuay 40 rpm d€ thu hoi sinh khéi chung PHO. Diéu kién nay duoc lua
chon d¢ thu hoi sinh khéi chting VKL PHO cho nhitng nghién cttu tiép theo nhdm tach chiét IAA
dé€lam phéan boén sinh hoc.

Hinh 4. Sinh khéi tao truedc va sau khi keo tu bang chitosan
(ham lwong chitosan = 25mg/L; mat d6 VKL = 10° t& bao/mL)
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Hinh 5. Hinh anh hién vi sgi VKL trude (A) va sau (B) khi két bong: soi con nguyén ven

va mau sic khong bién d6i
K&t qua phan tich ham lugng IAA trong dich nudi cay va sinh khdi

D¢ danh gid kha nang bao toan IAA ctia phuong phap két bong bing chitosan nham phuc
vu thu héi sinh kh6i VKL cho muc dich lam phén bén, ham lwong IAA trong dich nudi va sinh
khoi cia PHO duoc do trude va sau khi st sung chitosan (Bang 2). Két qua phan tich ham lwong
TIAA cho thay rang ham lwong IAA trong mau dich nudi cay truedc va sau khi xtt Iy bang chitosan
khong c6 sw chénh 1éch dang ké (Paired T-test, P = 0,98), v6i ty 1é hao hut dudi 1%. Trong sinh
khoi, ham luong IAA clng khong thay d6i dang ké sau khi sit dung chitosan (Paired T-test,
P =0,19) (ttr 46,86 + 1,56 xudng 44,09 + 0,96, ty 1é hao hut dudi 6%), cho thdy phuong phap két
bdng bang chitosan khong chi cho hiéu suét két bong cao trong thoi gian ngan ma con ¢ kha

nang bao toan ham lwgng IAA.

Cac polymer sinh hoc dé duoc stt dung trong cac tng dung khac nhau trong y sinh hoc,
ché'bién thuc phdm va xt ly nudce thai [30]. Ddc biét trong thu hoi sinh khoi vi tao, chitosan da
duoc ing dung rong rai nhu mot hop chat khong doc hai va c6 thé phan hay sinh hoc, hoat dong
déng thoi nhu mot chat keo tu va chat tao bong, vi trong diéu kién pH thich hop, cdc nhém amino
cua n6 duoc proton hda, tao ra dién tich dwong trung hoa dién tich &m cia mang té'bao [31]. Duwa
vao hiéu suat phuc hoi ma chitosan duoc dé€ xuat 1a ing vién tiéu biéu cho qua trinh thu héi sinh
khoi vi tao khong nhitng d6i v6i nudi cady o nudc ngot ma con & moi truong nuede man [32]. Khong
thay su khéc biét dang ké gitra ham lwgng carbohydrate, chlorophyll-a va B-caroten gitra sinh
kh6i thu héi bang lang tw nhién va lang véi chitosan d&i véi 2 loai vi tao Nanochloropsis oculata va
Chlorella minutissima [33]. Nghién cttu ctia Zhu va cs. cling cho thay viéc sit dung chitosan cling

Béng 2. Két qua phan tich ham luong TAA trudc va sau khi xtt 1y két bong bang chitosan
(ham lwgng chitosan = 25mg/L; mat d6 VKL = 10° t& bao/mL)

~ IAA (ug/mL)
Mau Paired T-test
Trudce Sau

. N tstat= 0,029 < terit. = 4,303,
Dich nubi cay 21,89 +1,54 21,84 +1,58 b=0,98>0,05

g tstat= ,1, <tcriA=4, ),

Sinh khdi tuoi 4686+1,56  44,09+0,96 t=0,1,936 < teri = 4,303
p=0,19>0,05
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khong anh hudng dén ham luong lipid chiét dwoc caa vi tao Chlorella vulgaris [34]. Viéc st dung
chitosan nhu mét chat két bong sinh hoc con cho thdy khong gay ra bat ky tac dong co hai nao
d6i v6i bon loai vi tao (Scenedesmus sp., Chlorella sp., Chlorococcum sp. va Teraselimus sp., ngay ca
khi duoc sit dung ¢ nong do cao va da dan dén su phuc hoi dang ké nhat duoc ghi nhan [33].
Mic du chua c6 nhi€u nghién cttu phéan tich ham lwgng chat kich thich sinh treong truede va sau
xtt Iy bang chitosan dwoc ghi nhan, két qua nghién cttu ban dau ctia nghién ctru nay da bd sung
thém tiém nang tng dung chitosan trong viéc thu hoi sinh khéi tao tao dich phan bén long, dac

biét d6i loai Planktothrix spiroides.

4  Kétluan

Chung VKL Planktothrix spiroides (PHO) dat hiéu suat két bong sinh khoi tdi wu ¢ pH = 8
(hiéu suét dat 83% sau 1 gio). Viéc sit dung FeCls & ndng d6 200 mg/L cho két qua thu hoi sinh
khéi hiéu qua nhat, dat 95% sau 15 phut. Két bong bang chitosan ciing cho hiéu qua cao, dat
93,33% sau 10 phut véi tong do khudy 40 rpm 6 ham luong chitosan bé sung 25 mg/L. Dac biét,
két bong bang chitosan khong chi cho hiéu qua thu hoi sinh khdi cao ma con bao toan duoc ham
luong IAA trong ca dich nu6i va sinh khoi. Ti 1€ hao hut wdc tinh vao khoang duéi 1% trong dich
nudi va 6% trong sinh khéi. Diéu nay cho thay phwong phap két bong bang chitosan 1a lya chon
tot cho qua trinh thu hai sinh khoi vi tao dé€ san xuat phan boén sinh hoc.

Loi cam on
Cong trinh nay la mot phan két qua cua dé tai khoa hoc va cong nghé cap nha nudc. Tén
dé tai “Nghién cttu tuyén chon vi khudn lam sinh chat kich thich sinh tredng thwe vat (KTSTTV)
dung cho san xuat phan bon, Ma s6 DT: DPTDL.CN-46/21. Cac tac gia chan thanh cdm on Bo khoa

hoc va cdng nghé da cap kinh phi va tao diéu kién d€ thuc hién dé tai.
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