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TOM TAT

Tao xoén Spirulina sp. chira ham lugng protein 60 - 70%, carbohydrate 13 - 16%, lipid 7 - 8% va nhiéu amino
acid khong thay thé. Hién nay, Spirulina dugc Gng dung rong rai trong nhiéu linh vuc cua doi séng: lam thuc
pham, thudc chita bénh, my pham, thirc n chan nudi va xir Iy nudc thai. Nghién ciru dwoc thyc hién véi muc
tiéu khai thac ngudn gen ban dia ciia vi tio phan bd ¢ sudi nudc nong Kim Boi — Hoa Binh, tir d¢6 chon dugce
chiing tio c6 ning suét cao, chit lugng tét. Két qua phan lap duge 3 ching vi tao thudc chi Spirulina. Trong 5
mbi truong Hoagland, BBM, % Chu-10, BG11 va Zarrouk, 3 chiing tao sinh truéng t6t trén moi truong BBM va
Zarrouk. Cac két qua ciing cho thay, trong s6 3 chung tao xoan, dd xac dinh dugc 2 chung c6 tiém ning lam
gidng phuc vu nghién ctru va san xuat quy mo cong nghiép: ching KB1 tao 0,5 g sinh khdi kho trong 1 lit dich
nudi, cd ham lugng protein 74,5 g/100 g tdo khd; chung KB2 cho nang suét 0,45 g sinh khéi kho/1 1t dich nuéi,

ham lugng protetin dat 75,3 g/100 g tao kho.

Tir khéa: Ham lwgng protein, moéi trwong, phan 1ap, Spirulina sp., suoi nwée néng Kim Boi.

1. PAT VAN PE

Tao xodn (tén khoa hoc Arthrospira
platensis hoac Spirulina platensis) chita ham
lugng protein 60 - 70%, carbohydrate 13 - 16%,
lipid 7 - 8%, nhiéu loai amino acid thiét yéu
(lysine, methionine, phenylalanine,
tryptophan...), vitamin (E, B6, B12...) va chat
khoang (Cu, Zn, Mg, K, Fe...). Spirulina duogc
{mg dung rong rii trong cong nghiép thuc pham,
duoc phém va hoa my phém, tham chi con duogc
goi la mot loai si€u thuc phém. Cac thuc phém
dugc san xuat tir nguyén liéu tao Spirulina sp.
rit giau dinh dudng, giau sic tb, co tic dung
ting cudng strc dé khang, ning cao kha ning
mién dich, ting san Xuét héng cau va bach cau,
boi bd stre khoe, tc ché su phat trién cta té bao
ung thu (Tang et al., 2011; Belay et al., 2022).

Spirulina (Arthrospira) 1la mot chi thude
nhoém vi khuan lam (Cyanobacteria), ciu tric
dang soi xodn, da bao, phan bd rong (xufit hién
& hau hét cac thuy vuc trén thé gii). Hién nay,
cO hai loai thudc chi Arthrospira dugc nudi
trdng trén quy mé 16n & nhiéu quéc gia trén thé
gioi 1a A. maxima va A. platensis (Sanchez et
al., 2003; Goksan et al., 2007). Tén goi tdo X04n

Spirulina 1a tén chung cua 2 loai A. maxima va
A. platensis.

Theo Lee va cong su (2014), cac nude ¢ khu
vuc nhiét doi1 hoac can nhiét d6i nhan duoc
luong birc xa mat troi 1on nén ¢6 su phan bd phé
bién cta vi khuan lam ¢ cac vung thuy vuc. Bén
canh d0, qué trinh nudi tréng tao & qui mo 1én
nén st dung cac chung tao ban dia (phan lap tur
moi trudong tu nhién ¢ dia phuong) da thich ung
tt voi diéu kién thoi tiét cua dia phuong.

Subi nudc nong Kim Boi 1a mot sudi khoang
nong tu nhién (nhiét do nudc 34 - 36°C), thudc
x6m M¢é D4, xa Ha Bi, huyén Kim B6i, tinh Hoa
Binh. Sudi nudc néng Kim Boi & mién Bic Viét
Nam, c6 khi hau cin nhiét déi, nén c6 sy xuit
hién phd bién cta vi khuan lam. Nghién ctu
dugc thuc hién véi muc ti€u phan 1ap va chon
loc chuing tao xodn Spirulina sp. c6 ning suit va
ham luong protein cao (st dung lam ngudn
gidng trong san xuit protein vi tao, tng dung
trong cong nghé thuc pham) tir sudi nuwdc noéng
Kim Béi, Hoa Binh.

2. PHUONG PHAP NGHIEN CUU
2.1. Moi trwong st dung trong nghién ctru
Cac moi truong st dung trong nghién cuu
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phan 1ap va nudi tao Spirulina gdbm: méi truong  Béang 1 (Rajasekaran et al., 2016; Nguyén Duc
Hoagland, BBM, ' Chu-10, BG11 va Zarrouk. ~ Béch et al., 2021). Mbi trudng thach bd sung

Thoéng tin vé thanh phan va ham lugng chit dinh  agar véi ham lugng 15 g/1.
dudng ctia cac moi truong dugc tong hop trong

Bang 1. Cong thirc mdi trudng phan lap va nudi tdo xoin Spirulina sp.

Ham lwgng trong méi trwong (mg/L)

Thanh phin
Hoagland BBM ¥ Chu-10 BG11 Zarrouk

KNOs - - - - -
Ca(NO3)2.4H20 20 - - - -
CaCl - 18,87 - - -
Fe (chelate) 22,5 - - - -
FeS0O4.7H,O - 4,98 - - 10
NaNO; - 250 - 1.5 2.5
K>HPO4.3H,O0 - 75 250 40 660
KH2PO4 136 175 - - -
K2SOq4 - - - - 1
CaClL.2HO - 25 - 36 30
CsHsO7.H2O - - - 6 -
MgS04.7H,O - 36,63 1,25 75 -
MgCl, 240 - - - -
MnSO4 - - 0,147 1,81 -
NaCl - - - - 1000
NaHCO3 - - - - 17
Na,COs - - - 20 -
Na,EDTA - 63,61 0,05 1 80
KOH - 31 - - -
CoCl..6H,O - - 0,01 - -
Co(NOs).6H.0 - 0,49 - 0,0494 0,044
CuS04.5H,0 - 1,57 0,01 - 0,079
Fex(CsH4O6)3 5 - - - -
FeCl;.6H.0 - - 40 - -
FC(NH4)3(C6H507)2 - - - - -
H;BOs 3 11,42 0,124 2,86 2,86
K>Cry(S04)4.24H,0 - - - - 0,096
MnCl,.4H,0O 0,016 1,44 - - 1,81
MoO; - 0,71 - - -
Na;Mo04.2H>0 - 1,19 0,006 0,39 0,39
(NH4)2NO; 15 - - - -
NH4VO; - - - - 0,023
NiSO4.7H,O - - - - 0,048
N32WO4.H20 - - - - 0,0 18
Ti(SO4); - - - - 0,04
ZnS04.7TH,O 0,22 8,82 22 - 0,222
Vitamin B1 - - 50ug - -
Vitamin B7 - - 2,5ug - -
Vitamin B12 - - 2,5ug - -
Biotin - - 2,5ug - -
pH 6,8-7,0 6,6 - 6,7 8,3-8,5 7,5 9,0
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2.2. Phuong phap nghién ciru
2.2.1. Thu thdp mdu nwéc chira tio Spirulina

Cac mau nuéc chia vi tao duge thu thap ¢
tang nudc mit sudi nude nong Kim Boi - Hoa
Binh, bang cach str dung luéi (kich thude 16 50
um) vot tao. Thoi diém thu mau 1a 9 - 10 gio
sang. Mau tdo sau khi thu thip duoc quan sat
dudi kinh hién vi quang hoc ¢ d6 khuéch dai
100 va 400 1an (twong tmg vat kinh 10x va 40x)
dé xéc dinh ddc diém hinh thai va lya chon cac
mau chtra tdo co cdu tric dang soi xodn dic
trung cua chi Spirulina 1lam nguyén li¢u cho
phan 1ap tao xoan.
2.2.2. Phdn lip tio xodn va xdc dinh méi
truwong dinh dwong thich hop

Céac mau c6 kha ning chira tao xodn sau khi
thu thap dugc pha lodng va cdy trai 1én dia petri
chtra moéi truong Zarrouk agar. Cac dia tao duoc
nudi cdy & nhiét o 25 - 28°C, chiéu sang bang
den huynh quang - cuong dé 1500 Lux, chu ky
sang : t6i = 16h : 8h. Trong qué trinh nudi ciy,
cac khuan lac vi tao xuat hién trén moi truong
phan lap dugc phan bi¢t dua vao hinh thai khuén
lac va hinh dang soi xodn (quan sat truc tiép
bang kinh hién vi quang hoc). Cac chiing tao c¢6
dic diém dic trung cua tao xoan Spirulina sp.
duogc phan 1ap riéng 1& va lam thuan bang cach
su dung micropipette tach sgi tdo don khi quan
sat dudi kinh hién vi soi ndi. Sgi tao don sau do
duogc cay 1én moi truong Zarrouk agar va cay
truyén dinh ky dén khi chung tao 1a thuan khiét.

Pé xac dinh méi truong dinh dudng thich
hop cho nudi cdy chung tao xodn phéan lap tir
sudi nudc noéng Kim Boi - Hoa Binh, cac ching
tao tiép tuc duoc pha lodng va cdy trai 1én 5 loai
mdi truong (Hoagland, BBM, 2 Chu-10, BG11
va Zarrouk) trong dia petri voi thanh phan dinh
dudng trinh bay ¢ Bang 1. Diéu kién nudi cy
cac dia tdo dugc duy tri nhu qua trinh phan lap,
theo doi trong 40 ngay. Pinh ky quan sat, xac
dinh dic diém sinh trudng cua timg chung tao
trong cac moi truong dinh dudng khac nhau,
thong ké céc chi tiéu: thoi gian bat dau xuét hién
khuén lac vi tao; hinh thai soi tao; hinh dang, )
vong xodn cua soi tao dudi kinh hién vi.
2.2.3. Khdo sdt khdi néng tao sinh khéi ciia
chiing tio xodn

Xac dinh kha ndng sinh trudng cua cac chung
tao xodn trong moi trudng dinh dudng long
(cong thirc moi truong da dugce xac dinh 1a thich
hop cho tao sinh khéi ching tao), dung trong
cac binh tam giac 500 ml, & nhiét d§ phong (25
+ 3°C), suc méi trudng bang khi nén (loc vo
khuan qua mang loc 0,25 um) véi ti 1& khi suc
10 - 15%. Tbc do sinh truong ciia chung tio
xodn duoc xac dinh sau cac khoang thoi gian
nudi cdy khac nhau (1 ngay, 3 ngay, 5 ngay, 7
ngdy va 10 ngay) bang phuong phap do mat do
quang trén may Vis Sectrophotometer 722N &
budc song 560 nm (Melinda et al., 2011).

2.2.4. Xdc dinh ham luwgng protein cua chiing
tdo xoin

Céac ching tao xodn dugc nudi trong trong
diéu kién dinh dudng thich hop. Sau 10 ngay,
tién hanh thu hoach sinh khdi tao tuoi bang luéi
thu tao, sau d6 dem sinh sinh khdi tao sdy ddi
luu & nhi¢t d6 50°C trong 24 - 30 gio.

Cac mau tao xoan kho twong tmg voi timg
ching duogc gfIi vé Vién kiém nghiém an toan
vé sinh thue pham quéc gia (Cau Glay, Ha Noi)
dé xac dinh ham luong protein tong s cua timg
chung.
3.KET QUA VA THAO LUAN
3.1. Phén lap tio xoin Spirulina sp.

Tir cac mau nude thu thap & mot s6 dia diém
ctia sudi nude nong Kim B6i - Hoa Binh, da
phan 1ap duoc 3 chung tdo xodn moc tao khuan
lac trén moi trudong Zarrouk, c6 mau xanh va
hinh dang hién vi véi ciu tric xodn dic trung
cua tdo Spirulina. Cac ching tdo sau khi phan
1ap duoc 1am thuan, pha lodng va cdy 1én 5 loai
moi trudong thuong dugc st dung trong nghién
ctru nudi cdy vi khuan lam, gébm: Hoagland,
BBM, /2 Chu-10, BG11 va Zarrouk.

Két qua nhan dugc cho thiy ca 3 chung tao
déu chi tao sinh khéi trén 2 méi truong BBM va
Zarrouk, va khong sinh truéng trén cac moi
tru:(‘)'ng BG11, Hoagland va %2 Chu-10 (khong c6
khuan lac tao tao thanh trén bé mat moi tru(mg)
bac dlem sinh trudng, hinh thai soi va dang cau
triic xodn ciia 3 chung tio trén moi trudng BBM
va Zarrouk trinh bay & Bang 2.
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Bang 2. Dic diém sinh truéng cia cic chiing Spirulina sp. phan 1ap tir sudi nuwéc néng
Kim Béi - Hoa Binh trén moi truong BBM va Zarrouk

Ki hi¢u Méi truomg 1ol gian bat dau So

ching han 14 xuat hi¢n Hinh thai soi tao vong

tdo xodn P P khuan lac (ngay) x04n

KBI BBM 30 -35 Soi map; dai 0,5 - 2 mm; sgi x0dn 6-15
Zarrouk 20-25 lugn s6ng; mau xanh luc

KB2 BBM 30-35 Soi manh; dai 0,01-0.2mm; xoan o |,
Zarrouk 20-25 Iugn s6ng, mau xanh luc

KB3 BBM 30-35 Soi map, dai 0,1 - 0,6 mm, soi 2.6
Zarrouk 20-25 gian xoan, mau xanh luc

So sanh tdc d6 sinh trudng cua 3 ching tao
xodn (KB1, KB2 va KB3) phén 1ap tir sudi nudc
néng Kim Boi - Hoa Binh khi nudi cdy trén moi
truong BBM va Zarrouk cho két qua: ca 3 chung
tao déu tao sinh khéi va sinh trudng nhanh hon
0 moi truong Zarrouk, thé hién & sy xut hién
khuan lac trén moéi trudng Zarrouk 13 sau 20 -
25 ngay, trong khi d6 trén moi truong BBM sau
30 - 35 ngdy nudi cidy moi xuét hién khuan lac
vi tao trén bé mit moi truong.

Ca 3 chung vi tao di phan 1ap déu c6 mau
xanh lam (Hinh 1A, 1B va 1C) va c4u tric dang
soi xodn dic trung cua tao Spirulina sp. Hinh

dang cua cac chung tdo khi quan sat dudi kinh
hién vi ¢6 dic diém: soi tio KB1 map va dai (0,5
- 2 mm); s¢i chung KB2 manh, ngén (0,01 -0,2
mm); ching tao KB3 c6 soi map nhung ngin
(0,1 - 0,6 mm) (Hinh 1D, 1E va 1F).

Sy xudt hién vi tao & khu vurc thiry vire ¢ Viét
Nam d3 dugc khang dinh trong mot sé nghién
ctru (Lé Bich Tuyén et al., 2018; Nguyén Puc
Bach et al., 2021). Bén canh do, nghién ctru cua
Nguyén Puc Bach va cong su (2021) ciing chi
ra moi truong BBM 1a thich hop cho qua trinh
nudi cdy chung vi khuan lam phén lap tir hd Vin
Quan (Ha Noi).

Hinh 1. Phén lap va quan sat cac chung tao xoin dwéi kinh hién vi quang hoc
(4, B, C: Cdc chung tao xoan ky hieu KBI, KB2 va KB3 (twong ung) sinh truong, phat trién trén moi truong
Zarrouk ; D, E, F: Hinh dang soi xodn ciia ching KBI, KB2 va KB3 (twong iimg) quan sdt dwdi kinh hién vi
quang hoc ¢ do phong dai 10X)
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3.2. Khao sat kha niing tao sinh khéi ciia cac
chiing tao xodn

Céac chung tao xoan KB1, KB2 va KB3 c¢6
kha nang tao khuén lac trén 2 méi truong 1a
BBM agar va Zarrouk agar. Tuy nhién, qua trinh
nudi cdy dé san xut sinh khdi vi tao & qui mo
16n thuong stt dung mdi truong dinh dudng
long. Do vay, nghién ctru da khao sat kha nang
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Hinh 2. Kha ning tao sinh khdi ciia cac chiing tio Spirulina sp.
khi nuoi trong moi treong BBM (A) va Zarrouk (B) sau cac khoang thoi gian khac nhau

Téc d6 ting truong va ham luong sinh khoi
cua 3 chung Spirulina sp. trong moi trudng
BBM (Hinh 2A) va Zarrouk (Hinh 2B) thé hién
thong qua tri s6 ODseonm cho thiy: O ca 2 loai
mdi truong, ching KB1 déu cho mét do sinh
khéi cao nhét, tiép theo 1a ching KB3 va thip
nhat 1 ching KB2. Méi trudong BBM cho mat
d6 sinh khéi (ODseonm) ching KB1, KB2 va
KB3 sau 10 ngay nudi cdy tuong tng la 0,89;
0,65 va 0,69. Huyén phu tio cua cac ching
KB1, KB2 va KB3 khi nuoi cdy trong moi
truong Zarrouk c6 mat d6 quang (ODseonm) 1an
luot 12 0,87; 0,64 va 0,69.

Khi sinh truong trong moéi truong BBM va
Zarrouk, ca 3 chung tao Spirulina sp. déu lam
d61 mau moi truong tir mau tring dén mau xanh
luc, va thoi gian nudi cdy cang dai thi mau xanh
cang duoc ting cudng. Két qua trinh bay & Hinh
3 thé hién mau sic cua cac binh nudi cdy ching
KB1, KB2 va KB3 trén moi truong Zarrouk la
khac nhau & cac khoang thoi gian nudi cy khac
nhau. So sanh vé& mau sic binh nuéi cta 3 chung
KB1, KB2 va KB3 trong mbi thoi diém cua qua
trinh nudi cdy cho thdy ching KBI tao nhiéu
sinh khéi hon ca thé hién & cuong do mau xanh
dam cua binh nudi cay chung KB1 13 cao hon so
véi 2 ching KB2 va KB3.
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Sau 3 ngay nudi

KB2

Sau 7 ngay nubi

KB3 |

Sau 10 ngay nudi
Hinh 3. Cac chiing tio xoin Spirulina sp. sinh truéng tao huyén phit mau xanh luc
trong méi trwong Zarrouk
(KB1, KB2 va KB3: Ky hiéu ciia 3 ching tdo xodn KBI, KB2 va KB3 twong irng)

3.3. Xac dinh ham lwgng protein cua cac
chiing tao xoin

Céac ching tao dd phan lap dwoc nudi ciy
trong méi truong dinh dudng 16ng (thé tich binh
nudi 8 lit, trong 10 ngay) dé thu nhan sinh khéi,
sdy va xac dinh khdi lugng sinh khdi kho/1 lit
dich nuéi. Bén canh d6, do gia tri dinh dudng
cta tao Spirulina dugc danh gia chu yéu qua

ham lugng protein, nén sinh khdi kho ciia cac
chang Spirulina sp. duoc giri dén Vién Kiém
nghiém an toan vé sinh thuc phim Qudc gia
(Cau Gidy, Ha Noi) dé xac dinh ham luong
protein c6 trong tao. Két qua xac dinh khdi
luong khd cia cac chung tiao xoan thu nhan
duogc trong 1 1it dich nu6i va ham lugng protein
trong tdo trinh bay ¢ Bang 3.

Bang 3. Ning suit thu hoach va ham lwong protein ciia cac chiing Spirulina sp.
phan lap tir sudi nwéc nong Kim Boi - Hoa Binh

Ky hi¢gu Khdi lugng tio kho Ham luwgng protein
chiing tdo xoin trung binh/1 lit dich nuéi (g/L) (g/100 g)
KBI1 0,50+0,2 74,5
KB2 0,38+0,3 59,7
KB3 0,45+0,2 75,3
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Trong 3 chiing tao xoan da phan lap, ching
KB1 va KB3 khéng nhimng cho ning suit thu
hoach cao hon so v&i ching KB2, ma két qua
xac dinh ham lugng protein cling chi ra 2 chung
nay c6 ham lugng protein cao hon. Cu thé,
ching KB1 va KB3 cho khdi lugng tao kho
tuong tmg 1a 0,5 g/L va 0,45 g/L, trong khi do6
chung KB2 chi dat 0,38 g/L. Ham lugng protein
cta chung KB1 va KB3 tuong tng 1a 74,5 g/100
g (74,5%) va 75,3 g/100 g (75,3%), la cao hon
so voi chung KB2 (59,7 g/100 g).

Trén thé giéi da c6 nhidu cong bd khoa hoc
xac dinh ham luong protein cua tao xodn. S6
liéu vé& ham luong protein trung binh cua
Spirulina 1a 62,84 g/100 g (Sharoba et al.,
2014); 54,47 g/100 g (Aleksandrovna et al.,
2019). So sanh ham lugng protein cta 3 chung
Spirulina sp. da phan 1ap véi cac chung phan 1ap
tir cac thity vuc trén thé gioi cho két qua: ham
luong protein cia chung KB1 va KB3 1a vuot
trd1 va ham lugng protein cia chung KB2 &
ngudng trung binh. Bén canh do, chung KB1 va
KB3 déu c6 hinh dang soi to nén c6 uu diém 1a
d& thu hoach, ¢6 tiém ning sir dung lam gidng
phuc vu san xuit & qui méd coéng nghiép.

4. KET LUAN

Ba chung Spirulina sp. (ky hiéu KB1, KB2
va KB3) di duoc phan lap tir cac mau nude thu
thap ¢ sudi nudc nong Kim Boi - Hoa Binh. Két
qud nghién ctru xac dinh moéi truong thich hop
cho phan lap va nudi cdy cac chung tao cho thiy
ca 3 chung Spirulina sp. da phan 1ap déu c6 kha
ning tao khuan lac va sinh truéng trén moi
truong BBM va méi trudng Zarrouk. Trong s6
3 chung tao xodn, chung KB1 va KB3 c6 ning
suét va chat lugng cao: khdi lugng tao kho trung
binh thu nhan dugc khi nuéi cay chung KB1 va
KB3 trong moi truong BBM 1éng tuwong ung 1a
0,5 g/L va 0,45 g/L; ham lugng protein cua
chung KB1 1a 74,5 g/100 g tdo khd va chung
KB31a 75,3 g/100 g tao kho.
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SCREENING SPIRULINA STRAINS WITH HIGH YIELD AND
QUALITY FROM KIM BOI HOT SPRING - HOA BINH

Pham Van Nha!, Nguyen Thi Thu Hang'!, Do Quang Trung?
"Vietnam National University of Forestry
*Vietnam National University Hanoi

SUMMARY

Spirulina (scientific name Arthrospira platensis or Spirulina platensis) contains 60 - 70% protein, 13 - 16%
carbohydrate, 7 - 8% lipid, many essential amino acids (lysine, methionine, phenylalanine, tryptophan...),
vitamins (E, B6, B12...), and minerals (Cu, Zn, Mg, K, Fe...). Currently, Spirulina is widely applied in many
areas of life; making functional foods, essential nutritional supplements, medicines, cosmetics, animal feed and
wastewater treatment. The research was carried out with the goal of exploiting the native gene source of
microalgae distributed in Kim Boi hot spring — Hoa Binh, thereby selecting algae strains with high yield and
good quality. The results indicated that in 5 medium Hoagland, BBM, ' Chu-10, BG11 and Zarrouk, 3 strains
of Spirulina sp. were isolated and grow well on BBM and Zarrouk medium. Among the 3 strains of Spirulina,
two strains KB1 and KB2 have been identified with the potential to breed for research and production on an
industrial scale. The strain KB1 created 0.5 g of dry biomass per liter of culture fluid, the protein content was
74.5 g/100 g of dried algae. The strain KB2 had a yield of 0.45 g of dry biomass per liter, and the protein content
was 75.3 g/100 g dry biomass.

Keywords: Isolated, Kim Boi hot spring, medium, protein content, Spirulina sp.
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