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Tom tat

Nghién ciru da dé xudt mét phwong phdp méi “phicong phdp thiy canh cdi tién” trong nudi
trong vi khudn lam Spirulina platensis siz dung niweéc thdi chdn nuéi heo sau biogas. Két qud cho
thdy cuong d¢ anh sang va ty |é gidng ban dau cb danh hiong dén sw gan két va ting trwéng cua Vi
khuan lam S. platensis trén bé mdt vat liéu hé tre. Sau 7 ngay nuéi nang sudt sinh khéi cao nhat
trén vat lieu ho tro dat duwoc 3,48 g/m?/ngay, ty 16 bam dinh 1&n bé mat vat liéu hé tror 42,79 %, hiéu
suat xir ly PO,*, NOg, NH," lan liot 12 87,02; 94,99; 97,55%.
Tir khoa: Spirulina platensis, qua trinh san xuat vi tdo, ndng sudt sinh khai, ty 1 bam dinh.
Abstract

THE INFLUENCE OF FACTORS ON THE CULTIVATION OF CYANOBACTERIA
SPIRULINA PLATENSIS USING ANAEROBIC DIGESTED PIG EFFLUENT BY THE
MODIFIED HYDROPONIC SYSTEM

For this study, a new technique “modified hydroponic system” in cyanobacteria Spirulina
platensis cultivation system used anaerobic digested pig effluent. The results indicated that the light
intensity and the initial microalgae biomass have impact on both the adhesion rate and the
adhesion biomass productivity of cyanobacteria S. platensis. After 7 days of culture at 100% of
effluent and 20% of algae, the highest efficiency was achieved: NO5 (94,99%), PO, (87,02%),
NH,*(97,55%), the adhesion biomass productivity of 3,48 g/m?/day and adhesion rate of 42,79%.

1. Pit van dé

Hién nay chét thai tir hoat dong chan nudi heo dugc xem la nguén gdy 6 nhiém lén dén moi
truong, udc tinh trong phan heo c6 chira khoang 5,4-6,3 kg N/tin phan va 2,23 kg P/tin phan
(Olguin va cs., 2003).Thanh phan dinh dudng trong nudc thai chin nudi heo twong ty nhu thanh
phan cta méi trudng nudi ciy vi tdo va néd hd trg tot cho sy ting truong cua mot sb ching vi tao
(Zhou va cs., 2014). Nudc thai sau biogas chi loai bo duoc phan 16n cac hop chat hitu co, nhung
khong loai bo duge nito (N) va phét pho (P) (Nguyén Thi Hong va Pham Khic Liéu, 2012; Vii
Dinh Tén va cs., 2008). Phuong phap sir dung vi tao dé xir 1y cac chat 6 nhiém tir nude thai chin
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nuoi dac biét 1a xr Iy N va P, dang dugc ap dung rong rai trén thé gidi, dat hiéu qua cao, chi phi
thap nhung lai an toan véi moi trudong (Christenson va Sims, 2011; Hoffmann va cs., 1998).

Spirulina platensis thuong goi 14 vi khuan lam (truéc con dugc goi 1a tao lam, blue- green algae,
cyanobacteria). Vi khuan lam S. platensis dugc xem Ia ngudn dinh dudng cua thién nhién véi day du cac
thanh phan thiét yéu nhu protein, lipid, carbohydrate ciing nhiéu loai khoang da va vi luong, vitamin va
nhiéu loai acid amin khdng thé thay thé nhu: lysine, methionine, tryptophan (Enzing va cs., 2014). N6 da
duoc chiang minh 13 ngudn thyc pham bd sung phd bién trén toan thé gigi va bd dudng nhat cho con
ngudi (Sajilata va ctv, 2008; Ogbonda Vva cs., 2007; Konstantinos, 2008). Hi¢n nay, vi khuan lam S.
platensis con lam nguon nguyén liéu tiém ning khong chi cho qué trinh trich ly cac hop chat co gia tri
sinh hoc nhu p-caroten va phycocyanin, nguén thirc an cho nganh chin nuédi ma con 1a nguon nguyén
liéu cho qua trinh san xuét nhién ligu sinh hoc (Konstantinos, 2008). Trudc nhiing gié tri ma vi khuan
lam S. platensis mang lai thi cc nghién ctu vé xay dung nhitng md hinh nudi trong, ché bién va chiét
Xuét cac chat c6 hoat tinh sinh hoc tir vi khuan lam nay nham phuc vu cho con ngudi ngay cang duoc
quan tam. Hau hét nhitng md hinh nudi trong tao hién nay déu str dung phuong phap thay canh truyén
thdng. Tuy nhién, nhugc diém cua cac hé thdng nay 1a ning suat sinh khéi thip va dé thu hoach vi tao tir
céc hé théng nay thi chi phi cho qué trinh loai nu6c kha cao chiém tir 21-30% trén tong chi phi san pham
va ton nhiéu thoi gian (Davis va cs., 2011).

Xuit phat tir thuc té néu trén ma nghién ctru “Khao sat mot s6 yéu té anh huong dén qua
trinh nudi trong vi khuan lam Spirulina platensis s dung nudc thai chin nuéi heo sau biogas theo
phuong phap thay canh cai tién” duoc thuc hién. M6 hinh nudi nay duoc xem la mot lya chon hop
ly, mot huéng mai khiac phuc duoc nhitng han ché cia phuong phap thay canh truyén théng hira
hen mang lai hiéu qua cao.

2. N§i dung va phuwong phap nghién ciu

2.1. Dia diém nghién ciru.

Dé tai dugc thuc hién tai Phong thi nghiém Truong Pai hoc Thu Dau Mét.

2.2.Vat liéu va phwong phap.

Vat liéu: Vi khuan lam (VKL) S. platensis duoc cung cap tir Vién Nuéi trong Thay San 2
Tp.H6 Chi Minh. Mau nuéc thai chin nudi heo sau biogas dugc léy tai Tp. Thu Dau Mot. Vit liéu
hd tro (VLHT): vai cotton+ polystyrene foam (xdp) (Johnson va Wen, 2010; Gross va cs., 2013).
Moi trudong Zarrouk dugc sir dung dé nudi cdy va ting sinh ching vi khuan lam S.platensis
(Vonshak va cs., 1982; Zarrouk, 1996)

Phirong phdp: Xac dinh ham luong 4m bang phuong phap siy kho dén khéi lugng khong doi
theo TCVN 1867:2001. X4c dinh ham lugng NH," theo TCVN6179-1 : 1996. Xac dinh ham luong
PO,* theo phuong phap SMEWW 4500-P E:2012. Xac dinh ham lugng NO; theo phuwong phap
SMEWW 4500- NO;” E:2012

Phuong phap xir ly s6 liéu: Céc thi nghiém déu dugc lap lai 3 lan dé d¢am bao do tin cay. St
dung phin mém Statgraphics plus 3.0 dé phan tich théng ké s6 liéu thi nghiém va danh gia su khac
biét gitta cac mau. Tién hanh b tri thi nghiém cua 2 phwong phap thay canh truyén théng (TCTT)
va thay canh cai tién (TCCT) dugc thiét ké theo nhu hinh 1.
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Hinh 1. M6 hinh nuéi VKL S. platensis theo phwong phap TCCT (a) va TCTT (b)

Nuée thai chin nudi heo sau biogas s& dugc loc dé loai bo cac hat va vat chat ran sau do tién
hanh hip khir tring trude khi duoc sir dung dé nudi VKL S. platensis. Két qua can dat: Xac dinh
nang suit sinh khéi thu duoc, ty 16 bam dinh trén VLHT va hiéu suét xir ly PO, NOs, NH," cua
VKL S. platensis

Thi nghiém 1: Khdo sdt ciong d¢ anh sang pht hop cho nudi VKL S. platensis: Thong sé
nudi cb dinh: ty 16 nudc thai 100%, ty 1& gidng ban dau 20%, thoi gian nudi 7 ngay, nhiét do 25-
27°C, tc do suc khi 2-5 lit/phat va VLHT la vai cotton+ polystyrene foam (xp). Thong sé khao
sat: Cudng d6 anh sang thay di lan luogt 12 3000, 4000, 5000, 6000, 7000 Lux

Thi nghiém 2: Khao sét ty 1é giong ban dau phi hop cho nudi VKL S. platensis: Thong sé
nudi ¢ dinh: ty 1& nudc thai 100%, thoi gian nudi 7 ngdy, cuong do chiéu sang (két qua tir thi
nghiém 1), nhiét 6 25-27°C, téc do suc khi 2-5 lit/phat va vat liéu hd tro 1a vai cotton+ polystyrene
foam (x6p). Thong sé khao sét: Ty I¢ gidng ban dau thay doi lan luot 14 5, 10, 15, 20, 25, 30%

3. Két qua va thao luan

3.1. Thi nghigm 1: Khdo sdt cwong dp anh sang phu hgp cho nudi VKL S. platensis

Trong thi nghiém nay, cuong d6 anh sang thay déi lan luot 1 3000, 4000, 5000, 6000, 7000
Lux. Két qua thi nghiém duoc trinh bay trong bang 1.

Cuong d6 anh sang c6 anh huong truc tiép dén su phat trién va quang hop cua vi tao. Viéc st
dung cuong d6 4nh sang qué cao trong qua trinh nudi vi khuan lam S. platensis c6 thé dan dén nhiing
tac hai chinh sau: wc ché qué trinh quang hop, giam téc do tang truong cua té bao, gay ton thuong té
bao nghiém trong va trong trudng hop nang lam giam hiéu suét nudi (Vonshak va cs., 1994). Anh
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sang can cho qua trinh quang hoa dé san xuat Adenosine triphosphate (ATP). B¢ cho vi tao phat
trién can mot cuong do anh sang nhat dinh, tuy nhién, khi cuong d¢ 4nh sang qué cao thi lam ton
thuong bd may quang hop din dén hién twong quang wc ché ‘photoinhibition’(Brody va Vatter,
1959; Al-Qasmi va cs., 2012). Ngoai khi cuong do anh sang qua cao ciing la nguyén nhan gy ra sy
bat hoat cac enzyme lién quan dén qua trinh c¢6 dinh carbon dioxide (Igbal va Zafar, 1993). Theo
Gordillo va cong su, toc do tang truong cua Dunaliella viridis giam xudng 63% khi ting cudong do
anh sang tir 700 dén 1500 pmol m?s™,
Bdng 1. Anh hwéng ciia cieong dé anh sang 18n sy ting treeng va gan két
Ién VLHT cua VKL S. platensis

Cuong dd Ty 1é bam Ning suit sinh khoi Higu suit xir I (%)
anhsang | dinh VKL trén VKL trén VLHT ’
(Lux) VLHT (%) (g/m?/ngay)
PO~ NOy NH,"
3000 33,99+5,04° 1,15+0,262 70,53+0,02%| 76,43+0,003° | 97,65+0,002"
4000 46,00+0,92° 3,46+0,13° 88,66+0,01°| 94,79+0,001° | 98,43+0,002°
98,27+0,000
5000 39,01+1,69° 2,74+0,20° 71,69+0,06%|  88,60+0,02° o
97,91+0,004°
6000 37,73+2,88° 1,58+0,20° 72,00+£0,02%|  79,94+0,01¢ .
7000 37,86+1,22° 0,80+0,04° 63,73+0,02°| 72,85+0,01° 96,14+0,002°

* Trong cung mot cot, cac gia tri duwoc danh déu bdi cac chik cdi gi(fng nhau thi sy khdac biét
khéng co y nghia vé mdt thong ké theo phan tich ANOVA (o = 0,05).

Trong thi nghiém nay thi cuong d6 anh sang 4000 Lux la cho ty 1¢ bam dinh, nang suét sinh
khéi ciing nhu hidu qua loai bo N, P cao nhat.

3.2. Thi nghigm 2: Khao sét ty Ié giong ban dau phi hop cho nudi VKL S. platensis

Tiép tuc thuc hién khao sat anh huéng cua ty 1& gidng ban dau lén sy gan két Ién VLHT va
tang truong VKL S. platensis. Két qua thi nghiém duoc trinh bay trong bang 2

Bdng 2. Anh hwong cua ty |é giong ban dau |18n sw gan két 1én VLHT
va tang truong VKL S. platensis

Ty lé Ty I¢ bam Ning suit sinh khoi Higu suit xir Iy (%)
giéng ban | dinh VKL trén VKL trén VLHT
diu (%) | VLHT (%) (g/m?ingay) PO,” NO3 NH,’
5 23,67+1,06° 0,11+0,007° 58,36+0,013° | 77,74+0,008° | 73,35+0,007°
10 26,34+1,42" 0,46+0,03° 63,76+0,01° | 79,57+0,004° | 76,68+0,014
15 39,41+1,53° 2,01+0,13° 69,04+0,012° | 85,11+0,006° | 89,230,003
20 42,79+1,59° 3,48+0,23° 87,02+0,013° | 94,99+0,005% | 97,55+0,004°
25 42,71+0,08° 3,31+0,01° 77,50+0,011% | 94,12+0,01° | 95,98+0,013°
30 42,04%0,12° 3,42+0,02° 78,46+0,016” | 94,00+0,005% | 96,24+0,007°

* Trong cung mot cot, cac gia tri dwoc danh déu béi cdc chir cdi giéng nhau thi sw khac biét
khéng c6 y nghia vé mdt thong ké theo phan tich ANOVA (a. = 0,05).
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Hinh 2. Sy phat trién cia VKL S. platensis trén bé mat VLHT
Két qua thi nghiém cho thay ty Ié bam dinh va ning suét sinh khéi ting khi ty 1¢ gibng ban
dau tang tir 5% dén 20%. Néu tiép tuc tang ty 1& giéng thi ndng do sinh khdi VKL S. platensis thu
duogc s& giam, didu ndy co thé giai thich 1a do cing mét ham lwong chit dinh dudng, mot thé tich
mdi truong nudi néu tiép tuc tang ty 1& gidng thi ngudn dinh dudng s& bi han ché. Sinh khéi VKL S.
platensis thap dan dén hiéu qua loai bo N, P giam. Nhu vay, o ty I8 gidng ban dau 20% thi cho ning
suét sinh khéi dat cao nhit la 3,48 g/m°/ngay, ty & bam dinh 42,79%. Két qua nay cao hon so véi
nghién ctru caa Shen va cs. (2013) khi nudi Chlorococcum sp. st dung nudc thai theo phuong phap
str dung VLHT thi nang sut sinh khéi dat dwoc thip hon 3 g/m’/ngay. Shen va cs. (2014) ciing da
nudi Nannochloropsis oculata theo phuong phap sit dung VLHT bang méi truong c6 bd sung
nitrate & cac ndong do khac nhau 0,372; 0,744; 1,116; 1,488 g/l. Két qua thu duoc niang suat sinh
khéi thu duoc dao dong tir 1,77 dén 3,87 g/m’/ngdy — ning suét sinh khdi nay tuong dwong véi két
qua cua thi nghiém (3,48 g/m?ngay), tuy nhién ty 1& bam dinh chi dao dong tir 20,02 dén 35,85% -
ty 1& nay thap hon nhiéu so véi két qua cua thi nghiém (42,79%).

Vi vy, dbi voi thi nghiém nay thi ty 1é gidng ban ddu 20% la cho ty 1& bam dinh, ning suat
sinh khdi cling nhu hiéu qua loai bo N, P cao nhat.

4. Két luan

- Cudng do anh sang 4000 Lux cho hiéu qua cao nhét: ty 1& bam dinh 46,00%, ning suét sinh
khéi 3,46 g/m?/ngay, hiéu suat xir Iy PO,>, NOy,, NH," 1an luot 12 88,66; 94,79; 98,43%:

- Ty 18 giéng ban dau 20% cho két qua téi wu: ty 18 bam dinh 42,79%, ning suat sinh khéi
3,48 g/m?/ngay, hiéu suat xu Iy PO,>, NO3', NH," 1an luot 1a 87,02; 94,99; 97,55%;
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