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TRONG MOI TRUONG NUOC MUA VANUOC BIEN

KET HOP XU LY CO,
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TOM TAT

Nuréc bién va nuréc mua la hai ngudn nuéc doi dao ¢ Viét Nam. Tao Spirulina phét trién manh
trong mdi tredng giau bicarbonat va can rat nhigu nuge dé sinh tredng. Hon nira chling tao nay cd
kha nang chuyén hoa CO, cao gap 10 Ian so vdi thurc vat va tao ra sinh khdi rat giau dinh dudng
nhu: protein, carbohydrate, lipids. Vi vay két hop nudi tao Spirulina trong nudc bién va nudc mua
két hop x Iy CO,, mt khi gay hiéu bng nha kinh mang lai mot y nghia moi truong bén vitng, dong
thoi san xudt sinh khéi tao giau dinh dwdng ¢ng dung cho nhiéu nganh cong nghiép khéc. Két qua
nghién ciiu cho thdy, vi tao Spirulina SP2 va Spirulina SP4 phét trién rét tot trong moi trudng nirdc
mua, tuy nhién nirc bién tiy nhién c6 do mén qué cao nén SP2 va SP4 sinh trudng tot tlr nudc bién
pha lodng hai lan. BG sung dinh dudng cho hai mdi truedng nudi dan dén tang toc do sinh trrdng
clia hai loai tao, dong thoi tang kha nang xi Iy CO, 18n khoang 50 Ian. Sinh khdi san xuét béi SP2 va
SP4 trong hai mdi tredng nudi déu giau dam, véi trén 70% ham lvong protein, ching minh tiém
nang to 6n clia viéc (ing dung SP2 va SP4 trong x Iy khi thai CO, cong nghiép va san xudt sinh khai
giau dinh dutng.

Tlr khod: Spirulina, nurdc bién, nudc mura, hiéu sudt cd dinh CO,.

ABSTRACT

Seawater and rainwater are two abundant water sources in Vietnam. Sprirulina thrives in the
environment rich in bicarbonate and needs a lot of water to grow. Furthermore, this algae is capable
of converting CO, with a rate of ten folds higher than plants and produces highly nutrious biomass
containing proteins, carbohydrates, and lipids. Thus coupling production of Spirulina in seawater and
rainwater with treatment of CO, a greenhouse gas contributes a sustainable environmental
significance, at the same time producing algae rich biomass applied for many other industries. The
results of the research showed that Spirulina SP2 and Spirulina SP4 grew very well in the rain water
medium, however SP2 and SP4 only grew from two-times dilution seawater due to its high salinity.
Nutritional supplements for two media leaded to increased growth of the two algal strains and
increased CO, removal efficiency of appromimately 50 folds. Biomass produced by SP2 and SP4 in the
two media are rich in protein, with content of over 70%, proving enormous potential of the SP2 and
SP4in applications for fixation of industrial CO, emissions and production of nutrient-rich biomass.

Keywords: Spirulina, seawater, rainwater, CO, fixation efficiency.
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1. MG DAU

Ngay nay nganh coéng nghiép s dung
nhién liéu héa thach nhv nhiét dién than,
dau mo, xi mang,... phat trién manh mé da
phat thai ra mot lwgng I6n CO, ra ngoai moi
trwong. CO, la nguyén nhan chinh gay bién
déi khi hau, tinh dén nam 2017 lvgng CO,
phat thai lén t6i 37 ti tan.

Nuwéc bién chiém ti 18 3/4 bé mét trai dat
voi thé tich la 1,35 ty km® ham lugng ion
cao va ti Ié bicarbonat cao gap 2,8 lan nuéc
song. Trong khi nwéc ngot chi chiém 10%
lvgng nuwéc trén bé mat trai dat. Nhiéu vung
bi han han dac biét mién Trung va Tay
Nguyén Viét Nam, khién cho lvgng nuéc
ngot cang tré I1én khan hiém & cac vung nay.
Nudc mua doi dao voi lwgng mua hang ndam
1500-2000 mm/nam, chira nhiéu yéu t6 héa
hoc vi sinh vat da dwgc hap thu subt qua
trinh giao lvu trong khi quyén.

Tao Spirulina sinh trwéng rdt nhanh
théng qua qué trinh quang hgp dung &nh
sang lam nang lvgng véi hiéu suét chuyén
héa CO, cao gép 10 lan so véi thuc vat. Loai
vi khuén lam nay séng trong moi treong
nuéc va do kiém cao [1, 2]. Bac biét, ching
tdo nay rat giau dinh dudng: protein, lipids,
glucids va mot s6 axit amin khac [3]. Mat
khac, nudi tao vira phat trién kinh té vira tan
dung duwgc ngudn nudc bién, nwdc mua
dong thoi con gop phan lam sach moéi
trwong khdng khi. Nghién clru dung
Spirulina dé chuyén hoa CO, tlr khi thai céng
nghiép dé san xuat sinh khéi giau dinh
duwdng trong moi trwvong Zarouk hiéu chinh
da duoc thyc hién & Viét Nam trong nhiing
nam qua bai cac cong trinh clia Bang Pinh
Kim [4, 5], Doan Thi Oanh [6]. Chi phi nuwéc
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sach dung trong nudi tdo chiém dén 1/3 téng chi phi san
xudt tdo bot hodc vién nén thanh pham. Tuy nhién, chua ¢
nghién ctru nao vé st dung nudc mua va nudc bién lam
moi truong nudi Spirulina trong san xudt sinh khoi. Vi vay,
nghién cttu nay dugc tién hanh nham thi nghiém nudi
giéng tao Spirulina trong hai mdi tredng nwdc bién va nwoc
mua, 1a hai tai nguyén san c6 cda Viét Nam nhung khéng
tén kém xi ly trude khi st dung lam méi truong nudi.
Thong qua d6, nghién clru cling danh gia tiém nang cla
hai ngudn nuwéc nay trong nudi trong vi tio Spirulina cling
nhu kha nang chuyén héa CO, trong khong khi va dinh
dwéng ctia Spirulina.

2. THUC NGHIEM

2.1. Nguon tao giéng va nguon nwéc

Gidng tdo gbm 2 chding Spirulina SP2 va Spirulina SP4,
dwoc cung cdp bai GS. TS. Bang Binh Kim, Phong Thay sinh
M6i trwong, Vién Céng nghé Mbi treong, Vién Han 1am
Khoa hoc va Céng nghé Viét Nam. Biéu kién lvu gilr: SP2 va
SP4 dugc nubi gilr trong cac binh tam gidc 250mL chita
200mL méi truong Zarouk hiéu chinh c6 thanh phan nhu
sau: NaHCO, (4,2g/L); K,HPO, (0,5g/L); NaNO, (3,75g/L);
K,SO, (1g/L); NaCl (1g/L); MgSO, . 7H,0 (0,2g/L); CaCl,2H,0
(0,04g/L);, FeSO, 7H,0 (0,01g/L); EDTA (0,08g/L); vi luong A5
(ImL/L) (dung dich vi lugng A5 gom H,BO, (2,86g/L);
MnCl,4H,0 (1,81g/L); ZnSO,4HO (0,222g/L); Na,MoO,
(0,0177g/L); CuSO,5H,0 (0,079g/L)) duéi diéu kién anh
sang chiéu tir dén LED c6 cuwong do 1350 LUX va duogc lac
lién tuc trén may lac véi tdc do 150 vong/pht.

Ngudn nuéc bién ding trong nghién ctu dwgc lay tir
vling bién Cam Pha, Quang Ninh, Viét Nam. Nwdc mua duoc
lay tir hd gia dinh tai 65 Quan Thanh - Ba Binh - Ha NGi
2.2. Qui trinh nudi tdo
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Hinh 1. So d0 thi nghiém nudi tao Spirulina SP2 va Spirulina SP4 trong nudc
mira va nudc bién. Hon hop tao nudc (6) duoc chifa trong binh nhira Sk (5) va
suc khi bdi hé thding may suc khi gom may suc (1), day dan (2), dau loc khi (3),
dau suc bong bdng khi (7). Cwdng dg anh séng cung cép bdi denLED (4)

Trwdc hét, hai ngudn nwéc bién va nudc mua sau khi
van chuyén vé phong thi nghiém duwoc loc qua gidy loc véi
kich thudc 16 loc 0,45um nham loai bé cac hat lo Iing va
phan I&n vi sinh vat. Sau do, nudc loc duoc ldy véi thé tich
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3L va cho vao binh nhya trong su6t loai dwng duwgc 5kg
(Viét Nhat Plastic, Vietnam) va dat 1én hé phan ¢ng voéi so
dd duoc 1ap dat nhu trong hinh 1. Ngoai nuéc loc dung truc
ti€p lam moi trvdng nudi lam thi nghiém ddi ching, nghién
clru con b6 sung dinh dwdng Zarouk vao nwéc mua va nwoc
bién theo céc ty lé thich hop nham tang kha ning sinh
trwdng cla tdo. Bdi vay, pH clia mdi truong nudi c6 khoang
giao déng tr 8 - 11, trong khi nhiét dé6 mdi trwong nubi
bién dong trong khoang 21 - 27°C.

Sau d6, tdo giéng nudi trong mobi trudng Zarouk (muc
2.1) trong 1 - 2 tuan sé dwgc cay (200mL) vao trong binh
phan (rng va thuc hién thao tac mé may xuc khi, va bat anh
sang chi€u bdi 2 - 6 dén LED. Cwong do anh sang dugc diéu
chinh & cac gia tri 1350 LUX va 3090 LUX.

2.3. LAy mau va tinh dong hoc ting trudng clia tdo

Mau duoc Idy 2 ngay mot lan véi lvgng 10 - 20mL dé do
téc do tang truéng sinh khéi, sy bién dong pH va tinh hiéu
sudt hdp thu CO, Nong dd sinh khéi duoc tinh theo
phrong phéap khéi lwvong bang cach loc mau tao (10mL)
qua gidy loc 0,45um sau d6 sdy khd & nhiét dé 105°C trong
24 gio, ti€p theo la can va tinh khéi lvgng tdo sau do chia
cho thé tich mau loc. Ngoai ra, nbng do tao ty |é thuan voi
do mat dd quang clia mau tao nudc trong mot gidi han
nhét dinh (thuong trong khodng mat doé quang nhé hon 1),
nén nghién citu cling do dé hap thu quang clia mau tao tai
butc séng 680nm tuong (ng véi nhitng néng dd tao nhat
dinh. Trén co s& d6, quan hé gitta mat do néng do tao va
mat do quang clia mau tao duoc phat trién lay = 0,2603x +
0,4288 (R? = 0,9988; cho SP2) va y = 0,459x + 0,3333
(R2=0,996; cho SP4). Trong d6, y la ndng do tao (g/L) vax la
mat dé quang (Abs). Nhu vay, déi véi mdi lan do dwoc mat
dd quang clia mau tao, ndng dd tao co thé duoc tinh chinh
x&c théng qua cac phuong trinh trén.

TOc d0 sinh trwdng clia tio duwgc tinh theo cong thirc sau:

Xn
In-—"

X, \
=20 @ 1
M= (1/ngay) 1)

n 0
Trong dé, X, va X, (g/L) l1a nbng d6 tdo do duoc tai cac
thoi diém twong Gng la t, va t, (tinh theo ngay); p la téc do
sinh trwdng riéng clia tdo (1/ngay).
Tinh toan téc nang suat sinh khai tao:
Nang sudt sinh khdi tao trong thiét bi phan (*ng quang
sinh hoc dugc tinh theo cdng thirc nhu sau:

Binh (cdt phan tng): P = X, (g/L.ngay) )

t

Trong d6, P la nang sudt sinh khoi cla tdo (g/L.ngay);
X, 1a ndng do tao (g/L) do duoc tai thoi diém t, (ngay).
2.4. Thu hoach tdo

Cé hai cach dé thu hoach tao: Loc qua gidy loc va loc
qua Vvai. Sinh khdi tdo sau thu hoach duwgc dem di sdy &

105°C trong 24h. Sau dé nghién min thanh bt dé phan
tich c&c thanh phan dinh dwéng trong tao.
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2.5. Phan tich thanh phan héa sinh ctia sinh khoi tdo
2.5.1. Chlorophyll

Chlorophyll trong tao dwgc chiét bang methanol. Can
0,01g tao vao 6ng nhya Falcon 15ml, thém 5ml methanol,
dem siéu am & 50°C trong 60 phut roi dem do quang tai cac
buvéc s6ng 470nm, 652nm, 665nm. Ham lwgng cac loai
Chlorophyll dvgc tinh nhu sau:

C,=16,72A,,, -9,16A,,, (Hg/mL) 3)
C,=34,00A,,,-15.28A,,, (Mg/mL) ()
C...=(1000A, ,-1,63C,-104,96C, /221 (g/mL)  (5)
Mchiorophyi :% (mg) (6)
ChlorophyII:Wx 100 (%) @

tao
Trong dé:

C., C,, Cic lan lwot la 1a chlorophyll a, chlorophyll b va
carotenoids (ug/mL).

Aszo Aaser sz Asssr Aces 12N ot 1a gid tri do quang tai
cac bugc song tuvong ing 470, 646, 652, 663 va 665nm.

M. LroNg tdo can ban dau (g)
2.5.2. Lipids

Lipids la thanh phan chat béo téng c¢é trong tao, duoc
chiét bang hdn hop dung méi hai pha gdm hexane/methanol
theo qui trinh nhw sau:

Can khoang 1 g tdo khd vao 6ng nhwa Falcon 15ml,
thém 4ml hexan va 2ml methanol lac déu, sau dé Vortex 5
phut. Siéu am & 50°C trong 20 phut va Vortex 5 phit lan 2.
Tiép theo, li tam 9000 vong/phut trong 5 phat dé lang. Hat
pha hexan vao dia gidy bac da can trudc (can gidy bac ghi
m, (9)), dé trong t0 hat dén khi bay hoi hét. Pem gidy bac
sdy & 50 - 80°C trong 15 phut. Can gidy bac chia lipids ghi
m, (g). Tinh phan trdm cua lipids trong sinh khéi tdo duoc
tinh bang cong thic:

Lipids="1 "o

x 100 (%) 8)

tao

2.5.3. Carbohydrates

Carbohydrates bao goém: chat xo, tinh bt, cung cap cho
co thé ngudn nadng lvgng can thiét dé hoat dong, trong do
thanh phan chinh la lucose, chiing c6 nhiéu trong tao.
Carbohydrate trong tdo dwgc phan tich theo ham lugng
glucose phan huy cla sinh khdi tdo chira carbohydrate
trong xuc tac acid sulfuric dac (H,SO, 98%), glucose thly
phan sau d6 két hgp véi phenol tao mau vang do sé duoc
do d6 hap thu quang & butc séng 470nm. Qui trinh phan
tich nhw sau:

Trwéc hét, xdy dung duwong chudn glucose trong dai
nong do 0, 50, 100, 150 va 200mg/L. Tiép sau do, thuc hién
phan tich mau that bang céch hoa 5mg tao vao 10ml nwoc
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cat trong 8ng nghiém l&c dé phan tan déu tao trong nuoc.
Sau dé hat 1mL nuéc tdo vao 6ng nghiém, thém 1mL
phenol, 2mL H,SO, lac déu, phan trng 10 phat. Do quang &
buéc séng 470nm, thu dwgc phwong trinh duong chuén
glucose y = 335,52x + 13,033 (R? = 0,98) véi y la ndng do
carbohydrate tinh tvong dvong bang glucose (mg/L); x 1a
mat do quang do dwoc clia mau phan hiy trong H,SO, va
phenol (Abs). Phan tram lwgng carbohydrate c6 trong tao
duoc tinh bang cong thirc:

Cx10
mCarbohydrate = M (g) (9)

m

Carbohydrate= —=222 . 100 (%)

tao

Trong do6, C la néng do cda carbohydrate tinh twong
dwong vai glucose (mg/L).

2.5.4. Proteins

Ham lvgng twong déi clia proteins trong tao duoc tinh
bé&i cong thic:

Proteins (%) = 100% — Chlorophyll (%) — Lipids (%) —
Carbohydrates (%) (11)
2.6. banh gia kha nang xtr ly CO,

Tao duwoc nubi dudi anh sang va suc khi véi toc do
lvvm. Trong khdéng khi chira CO, v&i ham lvgng ty nhién
thuong la 0,04%, hoa tan trong nwéc theo phan tng:

H,0 + CO,—»HCO; + H*

HCO; sé khuéch tan vao mang té bao tao dé phuc vu
cho qué trinh quang hgp, thong qua dé CO, dugc chuyén
héa béi tdo va tao ra cac chat carbohydrate, lipids, protein.

Luvong CO, duoc c6 dinh bai tdo (FA, g) trong thiét bi
phan ¢ng quang sinh hoc dugc tinh theo phuwong trinh
duéi day [7]:

FA = (X; = X)) XM pmXVpX(Mcop/Mc) (12)

Trong dé, X; va X; Ia ndbng do sinh khdi ban dau va cudi
cuing cla qua trinh nudi cay (g/L); My, 1a thanh phan luong
carbon trong sinh khdi tao (g/g), duoc tinh theo cong thic
phan t& phé bi€n clia tao 1a COq45H; 53N 11Pooy; Ve 12 thé tich
lam viéc cla thiét bi phan tng; Mo, la khoi lugng phan t&
cla CO, (44 g/mole); M. la thanh phan khéi lvgng cua
carbon (12g). Hiéu suat c6 dinh CO, dwgc xac dinh theo
phuong trinh sau:

FD (%) = (FA— FA)/(My,,xt)x100 (13)

Trong dé, FD (%) hiéu suét c6 dinh CO, bai tao tinh theo
nong do sinh khdi ban dau va cudi qua trinh nudi cdy. M,,, la
lvgng CO, cung cdp qua thiét bi phan tng quang sinh hoc
(9) trong vong 24 git va t la thoi gian nu6i cdy tao (ngay).

Luvong CO, tiéu thu béi tdo (P, mg/L-ngay) dugc tinh
bdi nang sudt sinh khéi Pys, (Mg/L-ngay) theo phuong trinh
duéi day:

I:)COZ = 1188 x Pténg

Piong = (Xe=X)/(t— 1)

(10)
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3. KET QUA VA THAO LUAN

3.1. Anh huéng clia cwong dd &nh séng dén sinh truéng
clia SP2 va SP4 nudi trong moi trvdng nuéc mua khéng
va co bé sung dinh duwéng Zarouk

Hinh 2 la s6 liéu thi nghiém nu6i SP2 va SP4 trong nuéc
mua khong bo sung dinh dwéng dwéi cwong do anh sang
1350 LUX. Két quéa cho thay, néng do sinh khoi SP2 va SP4
phat trién tang Ién theo tlrng ngay, gia tri ndng do sau 4
ngay nudi clia SP4 = 0,375¢g/L; SP2 = 0,45¢/L va tang lén
cwc dai tai ngay nudi thtr 30 voi SP4 = 0,753g/L; SP2 =
0,754g/L tai ngay nudi thr 26 (hinh 2a). Trong khi do, t6c
d6 tang trvang riéng thay d6i khong déng déu. Véi SP2 tée
do tang trudng riéng tang manh trong 20 ngay nudi dau
sau dé tang nhe cho dén khi néng do sinh khoi dat cuc dai
tai ngay nudi thir 26. Con SP4 t6c do tang trudng riéng tang
trong 30 ngay nudi va giam vao ngay 32 (hinh 2b). Nang
sudt sinh khdi clia tao ti Ié thuan véi ndng do sinh khéi tang
déu theo thoi gian nudi (hinh 2c).

Nhu vay cé thé thay véi méi tredyng nude mwa khéng bé
sung dinh du&ng, tao Spirulina van phat trién, SP2 ¢6 su
tang trudng ndi trdi hon thoi gian phat trién ngan nhung
nong do sinh khéi lai cao hon SP4.

0.8 S 0.03
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Hinh 2. Sy thay d0i cac thdng sG sinh trudng va phat trién clia SP2 va SP4
trong mdi trudng nuc mua khdng bd sung dinh dudng Zarouk: (a) Nong do sinh
khi; (b) T6c d0 tang trudng riéng clia tao; () Nang sudt téng trudng sinh khi.
Cung d6 &nh sdng thi nghiém 1350 LUX

Mat khac khi b6 sung dinh dwdng Zarouk gia tri ndong
dd sau 4 ngay nudi clia SP4 = 0,42g/L; SP2 = 0,48g/L va
tang lén cuc dai tai ngay nudi thir 28 véi SP4 = 0,85g/L;
SP2 = 0,86g/L tai ngay nudi thi 26 (hinh 3a). Toéc do tang
trwdng riéng cé xu huédng giam dan (hinh 3b). Nang suét
sinh khdi tang déu theo thoi gian nudi dat cuc dai véi SP4 =
0,214g/L.ngay tai ngay 28, SP2 = 0,215g/L.ngay tai ngay 26
(hinh 3c).
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Hinh 3. Sy thay d6i cac thng sG sinh trudng va phat trién clia SP2 va SP4
trong mdi truong nirde mua bd sung dinh dudng Zarouk: (a) Nong dd sinh khai;
(b) Téc d0 tang trudng riéng clia tao; (c) Nang suat sinh khdi tao. Cwong do anh
sang thi nghiém 1350 LUX

Két qua thu dugc cho thay véi moi tredng nwdc mua bb
sung dinh dwéng, tao Spirulina SP2 van phat trién wu vuot
hon so v&i SP4. Mt khéac, tuy ca SP2 va SP4 déu phat trién
nhanh hon trong méi tredng nwéc mua bé sung dinh
du&ng va thoi gian nudi ngén hon, néng do sinh khéi dat
duoc la twuong dwong nhau. Biéu do6 cho thdy, nuéc mua céd
thé dwgc dung dé nudi trong Spirulina ma khong can phai
b6 sung thém dinh dudng va cé thé giam gia thanh dau tw
dinh duéng ban dau.
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Hinh 4. Sy thay d6i cac thng sG sinh trudng va phat trién clia SP2 va SP4
trong mdi trudng nuéc mua dinh dubng dudi cudng do anh sang 3090 LUX:
(a) Nong dd sinh khdi; (b) T6c dd tang trudng riéng; (c) Nang sudt tao

S0 liéu biéu thi & hinh 4a cho thay, giai doan tao phat
trién manh ctia SP2 va SP4 la trong vong 16 ngay dau va
phat trién cham dan cho dén ngay thu hoach. Néng d6 sinh
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khoi clia SP2 dat cuc dai ngay th( 23 la 0,976g/L, SP4 dat
cuc dai ngay thr 19 la 0,95¢g/L. Toéc do tadng trudng riéng
cla SP2 va SP4 dao dong trong cac khoang tuong tng la
0,03 - 0,05 (1/ngay); 0,04 - 0,06 (1/ngay). Trong mdi truong
nay SP4 c6 téc do sinh trwdng riéng cao hon SP2 nhung
nang suat sinh khdi to cla SP2 lai cao hon SP4. Nhu vay,
voi cung mot diéu kién nubi cdy, tuy téc do tang truéng
sinh khéi cé thdp hon nhung nang suat va néng doé sinh
khoi ctia SP2 déu vuaot troi hon so vai SP4.

Mat khac, két qua thi nghiém trinh bay & hinh 2 va 3 thé
hién nang suat sinh khoi tdo nubi trong nuéc mua khong
b6 sung dinh dwdng va cé bd sung dinh dudng dudi diéu
kién anh sang 1350 LUX la twong dwong nhau. Nhung khi
tdng cudng dd anh sang 1én 3090 LUX, nang suat sinh khoi
tdo tang lén hon 50%, do toc dd tang trwdng riéng nhanh
hon vi thoi gian nudi cdy ngén hon. Diéu dé la hop Iy vi tao
Spirulina phat trién manh trong maéi tred'ng nhiéu anh sang.
3.2. Sy sinh trvdng clia SP2 va SP4 nudi trong moi truong
nudc bién khdng va cé si pha lodng dinh dutng Zarouk

D06 man ban dau clia nwdc bién 1a 15,76g/L. Sau khi pha
lodng 2 lan véi nuwdc cat dd mudi da giam xubng con
7,53¢/L van rét cao so véi do chiu man cuia tdo. Do do tao
da khong thé sinh trudng va phat trién duoc.

1

= m Sp4
= 0.8 i
<3 m Sp2
=206
=
204
S0 .
Z.

0

nudc bien loang Nude bién loang Nudce bien loang

2 lan 2 lan dd 4 lan dd

Hinh 5. Sy tang trdng sinh khoi clia SP2 va SP4 trong mdi trudng nudc bién
khéng va c6 pha lodng dinh dutng Zarouk dudi crong d anh sang 1350 LUX

Khi van gitr nguyén do pha lodng 2 1an va bé sung thém
dinh dwéng Zarouk, tdo da sinh trwvdng tét hon. Nong do
sinh khoi dat dwoc cho ca SP2 va SP4 > 0,7g/L. Con khi pha
lodng nudc bién 4 lan véi dinh dudng Zarouk, d6 man clia
moi treong nudi da giam xudng gan ngudng téi wu cla tao,
vi vay tao da phét trién t6t hon. Noéng do sinh khéi dat dwoc
> 0,8g/L tang hon 0,1g/L so v6i mdi trvong pha loang hai
lan b6 sung dinh dudng (hinh 5).

Nhu vay, dé san xuéat sinh khoi SP2 va SP4 trong nwéc
bién, thi nwdc bién phai duoc pha lodng véi ty 1€ phu hop
dé giam do muéi. Mat khac, moi truong pha lodng ciing
can phai bd sung dinh dwéng nham ting tdc do phat trién
clia to.

3.3. Tinh toan kha nang xt ly CO,

S0 liéu thé hién trong bang 1 cho thdy, nang suit sinh
khoi khd cua SP2 dat dwgc trong cac moi truong da thi
nghiém la 21,74 - 42,43mg/L.ngay trong khi SP4 chi dat
21,49 - 39,20mg/L.ngay. Lvgng CO, c6 dinh (FA) dugc béi
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SP2 la tir 4,06 - 5,529 cao hon cla SP4 chi dat 4,01 - 5,09g.
Hiéu suéat ¢6 dinh CO, (FD) va tong CO, tiéu thu (P.,) boi
SP2 cling I6n hon SP4.

Bang 1. Kha ndng xi Iy CO, clia tao Spirulina SP2 va Spirulina SP4

Moi truong T6ng nang suét 0 Poo=
nuébi/dieu | Tao sinh khoi FA(g) %) 1,88Py3
kién nuoi (Pysne M/L.NGAY) (mg/L.ngay)

) SP2 23,57 426 15,99 44,30
Nwoc mua
SP4 23,53 425 1598 4423

Nubcmuahd | SP2 30,74 486 | 7,280 51,78

sung dinh
dudng Zarouk, | SP4 30,64 484 17,79 57,60
1350 LUX
Nubcmuahd | SP2 42,43 552 (10,78 79,78
sung dinh
dubng Zarouk, | SP4 39,20 509 |99 73,69
3090 LUX
Nudc bién lodng | SP2 - - - -
2 1an véi nuée
ct, 1350 LU | P4 - ©| - -
Nuéc bién lodng | SP2 21,75 4,06 |553 40,89
21an dinh
dubng Zarouk, | SP4 21,49 401 |5,46 40,40
1350 LUX
Nué bién lodng | SP2 28,81 456 |7,32 54,17
41an dinh
dudng Zarouk, | SP4 28,51 451 | 724 53,60
1350 LUX

Ghi chd: - Mé nudi hdng do tao khdng thich nghi dugc véi méi truong cb
ndng do mén qua cao.

3.4. Thanh phan héa sinh ctia sinh khéi tao SP2 va SP4

S0 liéu tinh toan trong bang 2 cho thdy, vaéi cling thé
tich moi truong nudi la 3L, sinh khéi to khd thu duoc cao
nhat l1a méi tredng nwéc mua bo sung dinh dwdng dwdi
cwong do anh sang 3090 LUX v&i khdi lugng SP4 1a 1,539 va
clia SP2 la 3,53g va thap nhat la sinh khéi thu hoach duoc
tlr moi trvong nwéc mura khong bd sung dinh dudng, véi
lvgng SP4 1a 0,90g va ctia SP2 |a 1,16g. Khi mbi trvong nuwéc
dugc bo sung dinh dudng thi khéi lvgng tao thu dwoc déu
tdng 1én trong ca nwdéc mura va nudc bién, do tao duoc
cung cap day du thikc an dé phat trién trong su6t giai doan
nhan té bao.

V& mét dinh dudng, Spirulina SP2 va Spirulina SP4 déu
giau proteins v&i ham lugng tir 77 - 79% (bang 2). Ngoai ra
sinh khoi tdo con chita cac chat khac bao gbm tong
chlorophyll (chlorophyll a va chlorophyll b) chiém khoang
0,74 - 1,06%; chat béo (lipids) chiém 6,95 - 7,23%; va
carbohydrates chiém 13,00 - 14,90%. Ham lwgng protein
clia SP2 va SP4 con cao hon sinh khéi Spirulina (62,58%)
nudi trong moi truong Zarouk két hop xuc CO, clia nha may
gach tuynen [8]. C6 thé thay lvong protein tvong ddi chiém
ty 1é cao 1a vu diém vuot tréi clia tao Spirulina so véi céc
loai thuc phdm khéac. Hién nay, tao Spirulina da duwoc tng
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dung rat nhiéu trong thuc tham, dugc pham, my pham,...
bdi thanh phan giau dinh dwéng ctia né.
Bang 2. Thanh phan hda sinh clia Spirulina SP2 va Spirulina SP4

N Khoi
Moituong lrgng téo | Chlorophyll | Lipids | Carbohydrate | Protein
nudi/diéu | Tao thu hoach Iy o o :
kién nuéi : 0) | (%) (%) (%)
)

, SP4 0,90 0,97 6,95 14,68 7740
Nuée mua

SP2] 116 090 | 699 14,90 .21
Nudc mua
bosung | 04| L0 09 |69 14,16 7791
dinh dutng
Zarouk,
1oLy |2 198 096 |701| w11 | 7792
Nudc mua
bisung |SP4| 1,53 093 | 722 14,55 7730
dinh dubng
Zarouk,
a0l | 2| 893 106 |73 14,79 76,92
Nudc bién
lodng 2 fan SP4
Vi nurdc cit,
1350LUX | SP2
Nudc bién
lodng2/an | SP4 | 1.27 074 | 704 | 1300 79,22
dinh dutng
Zarouk,
wsoLux | 2 210 060 | 712| 1@ |79
Nudc bién
loang4lan| SP4| 185 0% |71 14,37 77,54
dinh dubng
Zarouk,
oLy | 72| 292 102 | 708 | 1433 7757

Ghi chd: - Mé nudi hdng do tao khdng thich nghi dugc véi méi truong cb
ndng d6 mén qua cao.
4. KET LUAN VA KHUYEN NGHI
4.1. Kétluan

Vi tdo lam Spirulina SP2 va Spirulina SP4 phat trién tot
trong moi truong nwdc mua va khi cé b sung dinh duéng
Zarouk, néng do sinh khéi tang hon 50%. Trong khi do,
nuéc bién can pha lodng it nhét hai lan va tét hon khi b6
sung dinh du&ng dé ho trg sy phat trién clia tao.

Cuwong do anh sang tang tir 1350 dén 3090 LUX anh
huéng tich cwc dén téc do tang trwdng clia SP2 va SP4.

SP2 sinh trwdng nhanh hon, chuyén héa CO, va san xuét
sinh khéi bang 1,2 1an SP4 trong cling diéu kién nudi céy.

Thanh phan dam (proteins) chiém téi hon 70% t6ng
khoi lvgng sinh khéi clia c& SP2 va SP4.
4.2. Khuyén nghi

Vi Spirulina ¢ kha néang c6 dinh va chuyén héa CO,, vi
thé cd thé két hop xuc khi thai cong nghiép chita CO, tlr cac
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nha may nhiét dién, xi mang, gach vao mdi trwdng nudi
thay vi phai bd sung ngudn NaHCO,, tir dé giam gia thanh
dau tv cho dinh dudng clia tdo, dong thoi cé thé xir Iy duoc
CO, thdng qua chuyén hoa sinh hoc té bao tao va san xuat
sinh khoi giau dinh duwéng.

Nhirng nghién ctru két hgp nubi vi tdo Spirulina trong
nwéc mua va nudc bién két hgp cd dinh va chuyén héa CO,
thai tr nha may cong nghiép la tiém nang va bén vitng cho
moi trvdng.

LOICAMON

Nghién ctru nay duoc tai trg bdi Quy Phat trién khoa hoc
va cong nghé Quéc gia (NAFOSTED) trong dé tai ma so
104.99-2017.313.
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