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Anh huéng ciia mot 50 yéu to méi truong
dén qua trinh nhan giong Spirulina platensis nwoc lo
phuc vu san xuat sinh khoi tai tinh Thanh Hoa
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Tém tit:

Két qua khao sat mot so yéu t6 anh hwéng dén qua trinh nhan giong ¢ hé théng nudi kin 6 suc khi phuc vu san xuit
cuia hai chiing Spirulina platensis thu thiap tai Thanh Héa (TH) va Binh Thuin (BT2) da cho thfiy, ca hai chiing déu
sinh truéng tét trong méi trwong nwée lo voi pH cao (10 véi chiing TH va 9,5 v6i ching BT2). Nhiét @ thich hop
trong diéu ki¢n phong nhin giéng khoang 30°C cho ci 2 chiing thi nghi¢ém. Véi chu ky chiéu sang:tdi 1a 12:12 giv
thi cwong d9 anh sang thich hop cho chiing TH va BT2 1a 4.000 va 3.000 lux, sinh khoi cuc dai 6 ngay nudi thir 8 véi

méit dj quin thé (OD_) twong img dat 1,42 va 1,33.

Tir khéa: nhan giéng, nwéc lg, sinh khdi, Spirulina, Thanh Héa.

Chi s6 phén loai: 4.5

Pat van de

Spirulina (Arthrospira) 14 vi khuan lam dang soi da bao,
¢6 thé sdng ¢ nhitng méi truong khic nghiét ma khong thich
hop cho céac loai vi tao khac, tao thanh quan thé trong cac
hd nudce ngot, nudc lg va mot s6 moi truong nudc man,
cha yéu 1a ¢ cac hd nude mudi kiém [1]. Mic du da dugc
sir dung tir rat 1au nhung chi dén nhitng nam 70 cia thé ky
trude ngudi ta mai tap trung dau tu nudi trong Spirulina trén
quy md 16n ciing nhu nghién ctru vé thanh phan dinh dudng
va tng dung cta nd. Nghién ciru thanh phan hoa hoc cho
thdy, tao Spirulina c6 chira téi 55-70% protein, giau axit béo
(trong d6 chu yéu 1a axit y-linolenic), vitamin va khoang vi
luong [2, 3] . Chinh vi vy, tir 1au Spirulina da duge sir dung
dé b6 sung cho co thé nhiéu chit dinh dudng can thiét, giup
cai thién tinh trang suy dinh dudng va diéu tri bénh béo phi,
tang cuong strc khoé, ting strc dé khang cho co thé, chong
stress va chdng 130 hoa. Hién nay, cic san pham tir Spirulina
da duoc st dung & nhiéu nudce trén thé gidi, va dugce cac to
chte qubc t& nhu FAO, WHO cong nhén 14 thuc phim bd
dudng va khuyén dung.

Trong san xuét sinh khdi Spirulina, gidng 13 yéu té dau
tién duoc cac nha san xuét lya chon khi tién hanh nudi tréng.
Bén canh d6, viéc xac dinh cac diéu kién thich hop dé nuéi
Spirulina luon dugc cic nha san xuat uru tién quan tim, trong
d6 quan trong nhat 14 cac yéu té vé dinh dudng, nhiét do va
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anh sang [4]. O Viét Nam, viéc nudi Spirulina bang nude
lo hay nu6c bién da duoc trién khai tai Cong ty CP Long
Phu, bude dau mang lai ngudn thu cho doanh nghiép va tao
sinh ké cho nguoi dan trén dia ban xa Quang Thai, huyén
Quang Xuong (Thanh Héa). Chinh vi vay, viéc nghlen cuu
hra chon giong cting nhu cac dleu kién nhan nudi giong so
cép ban dau phuc vu cho san xuét sinh khdi Spirulina nuée
1o s& mo ra mot hudng phat trién nong nghiép bén viing cho
cac ving ven bién Viét Nam.

Doi tuong va phuong phap

Hinh 1. Khu thuc nghiém nhan giong Spirulina tai Cong ty CP
Long Phu.
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Abstract:

The result of investigating some factors affecting the
cultivation of two Spirulina platensis strains collected in
Thanh Hoa (TH) and Binh Thuan (BT2) provinces in
the close system form with aeration showed that both
the strains could grow well in brackish water with high
pH values (10 for TH and 9.5 for BT2). The suitable
temperature in the laboratory condition was about 30°C
for both the strains. With the light:dark cycle of 12:12
h, the appropriate light intensity was 4,000 lux for those
in TH and 3,000 lux for those in BT2, and the maximum
biomass expressed by the optical density at wavelength
of 560 nm reached 1.42 and 1.33 for the two strains in
the 8™ day, respectively.

Keywords: biomass, brackish water, cultivation,

Spirulina, Thanh Hoa.
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Déi twong nghién cuu

Gidng Spirulina platensis dugc thu thap tai Thanh Hoa
va Binh Thuan (ky hi¢u lan lugt 1a TH va BT2). Nghién ctu
duoc thuc hién tai Cong ty CP Long Phu - xa Quang Thai,
huyén Quang Xuong (Thanh Hoa).

Hién tai, Cong ty CP Long Phu dang tién hanh nuoi
thucmg mai Spirulina v6i ngudn nude bién pha loang 5%0,
dé thuan loi cho viée trién khai img dung cac ngudn gidng
moi thu thap trong san xuat tai Cong ty, nhom nghién cuu
cling da str dung nudc bién pha lodng t6i d6 man 5%o , moi
truong dinh dudng bo sung 1a Zarrouk cai tién.

Bé tri thi nghi¢m

Tao S. platensis dugc nhan nudi trong hé thong chai
nhya 1,5 I (dang kin) ¢6 suc khi véi mat do giéng ban dau
c6 mat do quang (Optical Density - OD) dugc do ¢ budc
song 560 nm (0D, ) 12 0,2. Vi mdi yéu 6 anh huong toi
qué trinh sinh truéng va phat trién cua tao, chung t6i b tri
cac cong thire thi nghiém khac nhau, bao gom:

+ Anh huéng cia nhiét do: dugc bd tri 5 cong thirc véi
dai nhiét do 1a 15, 20, 25, 30, 35°C (+1°C).

+ Anh huong ctia pH: dugce bé tri 5 cong thirc véi dai pH
1a8§,8,5,9,9,5, 10.

+ Anh huéng cta cudng do chiéu sang: sir dung dén
huynh quang 4nh sang trang chiéu sang 4 cong thic voi
cuong do anh sang l1a 2.000, 3.000, 4.000 va 5.000 lux.

+ Anh huéng cua thoi gian chiéu sang: dugc bd tri véi 3
cong thirc ¢6 chu ky chiéu sang trong ngay: 8, 10, 12h.

Phuwong phdp thu thip va xir Iy so liéu

+ Danh giad sinh truong cua tao S. platensis dugc xac
dinh dya vao mat d quang hép thu ¢ budc song 560 nm.
Theo dbi téc do sinh truong cua dich nudi cay 1 ngay/lan
lién tuc trong 10 ngay. Mdi nghiém thirc duoc thyuc hién véi
3 1an lap lai.

+ Xu ly s6 liéu: mau thi nghiém dugc phan tich lap lai 3
lan va iy két qua trung binh (trung binh + SD). Qua trinh
xtr ly s0 liéu dugce thuc hién trén phan mém Excel 2007.

Két qua va thao luan
Anh hwéng ciia nhiét dp

Nhiét d¢ anh hudng dén qua trinh sinh truéng cua tao
thong qua tic dong dén qua trinh trao d6i chéat dién ra
trong té bao va n6 1a mot trong nhitng yéu té chinh dicu
khién su phét trién cta Spirulina. Két qua nghién ctru cho
thay, nhiét do c6 anh huong rd nét dén sinh truong cia ca
2 chung TH va BT2: ¢ khoang nhiét d§ 15-20°C, tdo sinh
truong va phat trién cham hodc chét (6 ngudong 15°C).
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Trong khoang 25-35°C tao sinh trudng t6t va sinh khoi cuc
dai déu dat 6 ngay nudi thur 7-8 (hinh 2).
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Hinh 2. Anh huéng nhiét do nuéi cay dén sinh truéng S. platensis.

Tuy nhién, & ngudng 30°C dudng cong sinh trudng cua
ca 2 chung TH va BT2 déu vuot troi hon so véi & mire 25 va
35°C, dat cyc dai ¢ ngay nu6i thir 8 (OD,,, lan luot dat 1,29
va 1,20). Két qua thu duoc trong nghién ctru cting tuong
ddng voi két qua cong bd ciia Hu (2004) cho thiy tao c6 thé
séng 0 dai nhi¢t do tir 20-40°C [5], hay Danesi va cong su
(2001) ciing xac dinh duoc nhiét d6 ti wu cho ting truong
cua Spirulina 1a 30°C [6].

Két qua thu dugc cho thay, & nhiét do thap, hoat tinh
quang hop cua tao thip, dan dén sinh truong va phat trién
cham, khi nhiét d6 ting, cudng d6 quang hop ting din dén
sinh trudng cda tao ting. Tuy nhién, khi nhiét d¢ tang 1én
qué nhiét do t6i thich ciia tao s& lam giam hoat tinh quang
hop va dan dén ngimg han quang hop [7]. Mot nghién ciru
khéc cta Vonshak va cong su (1982) cho thay, khi nhiét do
cao tao sir dung nhiéu ning lwong du trit nhu cacbohydrate
dé ting hoat dong ho hap trong chu ky téi dan dén lam giam
trong lugng cua té bao [8].

Anh hwong ciia pH

Vi chi Spirulina khi pH qua cao hay qua thap s& 1am trc
ché qua trinh diéu hoa ap suat tham thau, quang hop va trao
d6i chat cua tao [9]. Tuy nhién, gia tri pH tdi wu cho ting
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truong cua tao phu thudc vao nhiéu yéu té nhu gidng, didu
kién nhan nuodi. Chinh vi vay, trong nghién ctru ching t6i
tién hanh xac dinh pH thich hop cho tung chung tdo trong
diéu kién nhan nudi tai Céng ty CP Long Phu, tinh Thanh
Hoa (hinh 3).
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Hinh 3. Anh huéng ctia pH méi trudng dén sinh trudng S. platensis.

Két qua trén hinh 3 cho thiy, ciing giéng véi cac loai
thudc chi Spirulina néi chung, ca 2 ching tdo thuc nghiém
déu co thé sinh trudng va phat trién ¢ pH 8-10. Tuy nhién,
v6i ching TH, & ngudng pH 10 tio phat trién tét hon
so voi khoang pH 8-9,5, va mat do quan thé dat cuc dai
(OD,,=1,33 ¢ ngay nu6i thu 8). V6i chung BT2, tao phat
trién tot nhat & pH 9,5, tiép d6 1a pH 9 va thoi gian dat sinh
khdi cuc dai & pH 9,5 (OD,=1,27 ¢ ngay nudi thi 8).

Két qua nay ciing pht hop véi cac cong bd trude day,
nhu nghién clru cua Belkin va cong su (1971) da xac dinh
pH t6i uu cho sinh trudng cua S. platensis nudi trong moi
truong Zarrouk (voi ngudn N bo sung 1a NaNO, 29,4 mM)
tir 9-9,5 [10], hay vé6i ching S. platensis (An D) nudi trong
moi truong Zarrouk ¢4 ham lugng NaHCO, 18 g/l, 0 médn
1%o cho sinh truong tot nhat & pH 9 [10]. Trong khi & do
man cao 15-25%o, chung S. platensis cua Truong Pai hoc
Nha Trang cho két qua sinh truéng tot hon ¢ pH 9-9,5, hay
nhu chang Spirulina sp. (Trudng Pai hoc Can Tho) thi pH
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9 1a diéu kién tot nhat cho su phat trién sinh khoi cling nhu
tich lity chlorophyll va carotenoid cua loai tdo nay... [11,
12].

Anh hwong ciia cwong dp chiéu sing

Ciing nhu céc co thé c6 kha niang quang hop noéi chung,
anh séang 1a ngudn ning luong chinh cho qua trinh san xuét
sinh khdi vi tio. Trong d6, cudng do anh sang 1 yéu t6 c6
anh huong truc tiép dén cuong do quang hop, nhét 13 trong
diéu kién mat do tao dat cao [13].
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Hinh 4. Anh huéng ctia cuong do chiéu sang dén sinh truéng S.
platensis.

Két qua nghién ctru cho thdy, véi chung TH, & cudng
d6 anh sang 4.000 lux, tao sinh trudong va phét trién tot
nhit, mat do quan thé dat cao nhit & ngay nudi thu 8
(OD,,,=1,40), con ¢ ngudng cuong do anh sang 2.000 lux
tao sinh truong va phat trién kém hon. Véi ching BT2, tao
sinh truong t6t nhat & cuong do sang 3.000 lux (dat cao
nhat & ngay nudi thir 8 véi OD, =1,29), tiép d6 1a ¢ cuong
do chiéu sang 4.000 lux, 5.000 lux, con ¢ cuong do 2.000
lux sinh trudng ciia tio phat trién cham nhét (hinh 4). Diéu
nay co thé giai thich 1a do, v&i cuong d6 anh sang thap
(2.000 lux) trc ché sinh truéng cia tao va trd thanh yéu
t6 giGi han, trong khi cuong d anh sang cao (5.000 lux)
va ¢ giai doan ban dau mat do tao con thép, thi anh sang
qua manh s& gy t6n thuong tao, anh huong dén cac sic to
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quang hop nhu chlorophyll, phycocyanin, va bit dau xuét
hién hién twong trc ché quang hop c6 thé 1am tao chét hodc
lam giam nang suat [14].

Anh hwong ciia thoi gian chiéu sang

Bén canh cudng do chiéu sang, thoi gian chiéu séng
ciing anh hudng rat 16n dén qua trinh quang hop. Chinh vi
vay, viéc nghién ciru chu ky chiéu sang thich hop cho nudi
Spirulina ciing 1a dir 1iéu quan trong khi ing dung trong san
xudt & didu kién ngoai troi phai phu thudc hoan toan vao
thoi gian chiéu sang tu nhién.
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Hinh 5. Anh huéng ciia thoi gian chiéu sang dén sinh trudng S.
platensis.

Hinh 5 biéu dién téc do sinh truong cta 2 chung TH
va BT2 & cac chu ky chiéu sang khac nhau. Di voi ca 2
chung TH va BT2, thoi gian chiéu sang 8h/ngdy tao phat
trién chdm hon hin so véi chu ky chiéu sang:tbi 1a 10:14
dén 12:12 gi0, mat do quﬁn thé dat cuc dai & ngay nudi thu 8
v6i chu ky chiéu sang:t6i 1a 10:14 va 12:12 gio, 0D, tuong
ung dat 1,40 va 1,42 (ching TH) va 1,33 (ching BT2). Nhu
vay, ¢ thé thay, khi rat ngin thoi gian chiéu sang da anh
huéng dén qua trinh quang hop ciia tao, ddn dén sinh truong
clia tao bi giam sut. Thoi gian chiéu sing cang dai thi ning
sudt tao Spirulina cang cao, niang suat tao dat cao nhat khi
chiéu sang lién tyc [15].
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Keét luan

Trong diéu kién phong nudi tai Céng ty CP Long Pha
(Quang Xuong, tinh Thanh Hoa), két qua thir nghiém cho
thdy ca 2 ching S. platensis TH va BT2 déu c6 thé sir dung
cho nhan gidng tio nude lg phuc vu san xuét sinh khdi. Dicu
kién nhan giéng thich hop voi ching TH 1a: nhiét do nubi
cdy 30°C, pH moéi truong 10, cuong d6 anh sang 4.000 lux,
chu ky chiéu sang:t6i 1a12:12 gid cho sinh khdi dat cyc dai
0 ngay nudi thr 8 (OD,=1,42). V6i ching BT2 nhigt do
nuoi cay thich hgp 30°C, pH méi truong 9,5, cuong do anh
sang 3.000 lux va thoi gian chiéu sang:tdi 1a 12:12 gio cho
sinh khéi cao nhit & ngay nuéi thtr 8 (0D, =1,33).
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