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PHAN | : MO DAU

1.1 Pit van dé

Ngay nay, v6i su bung nd ciia cudc cach mang khoa hoc k¥ thuat, viéc tim ra
ngudn nguyén liéu vira ré tién ma chat luong khong con 13 trd ngai 16n nita. Ciing nhur
vay, thyc pham danh cho nguoi dan duge thay thé béi thue phdm chire ning. C6 thé néi
trong nhitng nim gan dy, viéc nghién ctru tim va khai thac cac loai nguyén liéu ning
cao gia tri dinh dudng bd sung vao thuc phdm ngay cang duoc quan tim nhiéu hon.
Spirulina platensis ciing 1a mot trong nhitng mdi quan tdm d6. Nguoi ta nghién ciu vé
Spirulina platensis rat nhiéu, khong nhitng vi chung c6 gié tri dinh dudng cao ma con
boi ching c6 nhiéu tic dung trong ca y 1an sinh hoc.

Theo Prescott, Gorrunov va cong su (1969) cho rang, trong twong lai y duoc va
nhitng sy tim kiém trong y dugc, bao gom ca viéc nghién ciru va thi nghiém cac tao co
thé ké ra nhu viéc tim kiém thudc chita ung thu, di tng, tao tiét chit khang sinh c6 thé
thay thé cho Penixilin. Trong twong lai s& c6 mon chita bénh dung tao (Algotherapia hay
Phycotherapia) (trich dan boi Nguyén Vin Tuyén, 2003).

Viéc tang sinh khéi tdo ma van gitr dugc chat lugng t6t qui mo phong thi nghiém
s& 12 huéng mo ap dung cho qui mo san xuit cong nghiép, ddng thoi cé thé xac dinh
duoc anh hudng cta cac thanh phan dinh dudng cho su phat trién tét hon cua tao.

Xuat phat tir nhimng yéu cau do, chung toi thuc hién dé tai :” Khao sat mot sd
phuong phap ting sinh khéi giéng tao Spirulina platensis qui mo phong thi nghiém”.

1.2 Muc dich nghién ciru

Str dung mét sé phuong phap khac nhau nham ting sinh khéi tdo ma van giir
dugc chat lugng tot. Tir d6, tim ra phuwong phap tt nhat dé co thé tmg dung qui mo san
xuét cong nghiép.

Thay d6i ty 1é cac thanh phan trong mdi truong nudi cay, khao sat anh huong cua
nong do cac thanh phan d6 téi sy tang sinh tao.

Lua chon phuong phap thich hgp nhit cho kha ning thu hoach tao cao.
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Mo ta nguyén tic cdu tao va nguyén ly hoat dong ctia may khudy tir viéc thiét ké

may khudy tdo dung tich nho.

1.3 Yéu cau

Khao sat anh huéng ctia mot sb thanh phan méi tredng nudi ciy.

Khao sat dugc anh hudng cia diéu kién nudi cay t6i viée tang sinh tao.
Khao sat phuong phéap thu hoach tao.

Khao sat &nh hudng cua ty 1€ nudi céy ban dau téi viée thu hoach tao.

Dé xuét dua ra mé hinh mdy khudy tao dung tich nh.



PHAN Il : TONG QUAN TAI LIEU

2.1 Tao Spirulina platensis
2.1.1 Lich sir phat trién va cac cong trinh giy nudi tio Spirulina trong va ngai
nwoc

Con ngudi tir xua da dung rong tao 1am thyc phdm, nhu ngudi Trung hoa biét an
tao bién tir 600 nam trudc cong nguyén. Twong tr nguoi ddn & cac quan dao thudc Nam
Thai Binh Duong va & Nhat Ban di dung nhiéu giéng tao lam thuc pham, nhu Porphyra,
Ulva, Alaria v.v...C6 1& d6 1 nhitng dan toc str dung rong tio sém nhét trén thé giéi nay,
ho thu hai rong tdo ty nhién va ding lam rau in hay ngudn thuc phim bd dudng.

Véi tao Spirulina dugc coi nhu cua troi phi cho 2 sac dan, Aztec — Mexico (Chau
My¥) va Kanembu, mot bo toc thudc Tchad (Chau Phi). Tur thoi c6 xua, 2 bd tdc trén da
biét thu giéng rong séng tu nhién ndy séng trong cac hd nudc khoang giau kiém dé ché
bién thirc an rat bd dudng nhu : banh bao, nudc cham, ndu canh soup. Trong giGi khoa
hoc, c6 1€ tdo nay dugc mo ta va dat tén la Spirulina do hinh dang xoan 10 so lan dau
tién nam 1827. Viéc phat hién va phat trién tao ra khip thé giéi gin lién vai lich sir tim
ra Tan Thé Giéi — Chau My cua Christophe Colomb, nim 1492. Tiép theo sy kién nay,
cac bai viét vé cac loai thirc an tir Spirulina ctia ngudi Aztec, nhu moén banh Techuilatl
duoc truyén ba & Chau Au. (Lé Pinh Lang, 1999).

Nam 1931, Rich tham quan cac ho trong thung liing Rift & ving Pong Chau Phi
nhan xét thdy méi truong sinh thai ciia hong hac véi thirc an tu nhién 1a téo.

Niam 1940, Dangeard nhan ra rang cac banh tao xanh dung 1am nuéc chidm hang
ngay ctia dan cac hd canh ving Chad véi thirc an ctia hong hac ¢ thung liing Rift 13 mot,
do6 chinh 1a tdo Spirulina.

Nam 1960, ong Duran — Chastel gip khé khan trong viéc san xuat Soude cua
cong ty Sosa Texcoco, ngﬁu nhién phat hién ra mot loai vi sinh vat lam cham co ché két
tinh ctia mudi carbonate trong cac bé bdc hoi, d6 chinh 1 tao Spirulina. (Nguyén Thanh
Bich Ngoc, Nguyén Hong Hanh, 1997).
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Tuy vay, méi dén nim 1960 khi Leonard & Comperé nguoi Bi phan tich cong bd
gia tr1 dinh dudng cua banh Dihe, thirc dn cua nguol Kanembu lam tir Spirulina chira
ham lugng protein rat cao, thi gi¢i khoa hoc méi quan tAm nhiéu hon.

Nam 1963, gido su Clement thuéc Vién nghién ctru dau hoa qubc gia Phap 1a
ngudi du tién nghién ciru thanh cong viée nudi tio Spirulina qui md cong nghiép. Theo
nghién ctru nay, gidng tao Spirulina tir Tchad dugc st dung trong nudi cdy véi ¥ dinh
dung CO, rat dbi dao tai cic mé khai thac dau hoa. Vay nguoi Phap da di tién phong
trong viéc nudi nhan tao Spirulina va thuong mai hoa san phim nay. Dic biét nim 1967,
nhiing nguoi tién phong d6 lai c¢6 dip trién khai nhitng nghién ctru ctia minh, do bao cao
cua Clement duoc trinh bay tai Hoi nghi quéc té vé dau hoa tai Mexico dugc cong ty
Sosa Texcoco thich thu. Lién doanh san xudt cong nghiép tdo Spirulina st dung ngudn
nudc khoang bicarbonat giita Vién nghién ctru dau hoa Phép va cong ty Sosa Texcoco
dugc thanh 1ap. Tir d6 dén nay, lién doanh nay luon dan dau thé gisi vé luong tao
Spirulina & quy mé cong nghiép. K§ nghé nudi trong Spirulina va mot s6 vi tao khac
(Chlorella, Klamath,...) hoic nim sgi da tr¢ thanh mot linh vuc duoc dau tu phat trién
trong cong nghé sinh hoc dé tao sinh khdi protein.

Thuc ra, Spirulina khéng phai 1a thir tao duoc nghién ctru du tién, ma 1a tao
Chlorella. Nhu tai Hoa Ky, nhing nim 1948 — 1952 nhiéu nghién ctru nudi tao
Chlorella dugc trién khai. Pén nam 1970, gia tri cia tdo Spirulina dugc cong nhan, véi
wu thé nhiéu mat, thi su phat trién nudi tréng & quy mo cong nghiép giéng tao nay nd ro
& nhiéu quéc gia.

Tai Nhat Ban, dugc sy hd trg ki thuat tir Hoa Ky tién sy Nakamura tién hanh
nhirng nghién ctru sém nhat vao nim 1968, véi gidng tao me tir Tchad. Phuong phap
nudi trong cong nghiép Spirulina ctia 6ng duoc trién khai ¢ vai ving ctia Nhat Ban, Thai
Lan va Han Qudc. Vi dau tu ciia nhiéu cong ty kinh doanh, cc dy 4n nay da phat trién
thanh nhimng xi nghiép chuyén san xuét tao Spirulina.

Tai An D9, nghién ctru nudi cac gidng tao ciing dugc trién khai tir nhitng nam
1960, dic biét mo hinh nudi Spirulina & quy mé cong dong nho (lang, xi), do Ripley D.

Fox khoi xudng phat trién kha tét & mot s6 ving nhu Karla Schechardy. R.D. fox, nguoi
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Phép day cong nghién ctiru sudt 15 nam (1968 — 1983), va di xay dung duoc mot phong
thi nghiém nghién ctru Spirulina & Phap. Pong thoi sing tao dwoc mo hinh nudi tio
Spirulina, cung cép tai chd cho viéc phong chéng dinh dudng tré em. M6 hinh nay duoc
nhiéu nudc nghéo, dang phat trién nghién ctru 4p dung nhu Peru, Togd... va Viét Nam.

Ngoai cac nudc néu trén, tao Spirulina con duoc phat trién ¢ nhidu qudc gia va
vung lanh thd Trung Quéc, Singapore, Pai Loan, Bulgarie, Ukraina, Ha Lan, Italia, Tay
Ban Nha, Czech, Nam Phi, Chi L¢, Isarel, Maroc, Iran, Cuba, Héng Kong, v.v...

O nuéc ta, tao Spirulina dugc di thuc nhap gidng luu giit tai Vién Pateur Paris
Cong Hoa Phap, vé nghién ctru tr nam 1972 ¢ Vién Sinh Vat (Vién Khoa Hoc Viét
Nam). Nghién ctru quy trinh k¥ thuat nuéi trong do Vién nay chu tri, ciing véi su tham
gia nghién ctru vé hod hoc va gia tri dinh dudng tri bénh cua Vién y hoc quan su, vé tac
dung 1am sang cua Vién quan y 108 Ha Noi. Dé tai nay & mic d6 phong thi nghiém, da
cho mot két qua tién lugng tot vé kha ning nudi trong ndy ¢ nudc ta theo mo hinh ngoai
troi, khong mai che, co suc khi carbonic (CO,), dong thoi khiang dinh gia tri dinh dudng
va chita bénh ciia Spirulina, mé hudng tién phong cho cac nghién ciru vé Spirulina.

Téi nam 1977, Vién sinh vat — noi tién phong cua ky nghé tao Spirulina & Viét
Nam, lai trién khai két qua trén & mitc do 16n hon, khi dé tai nay duoc su dau tu ciia nha
nudc va cac bd co lién quan, va dac biét noi don nhan d6 1a xi nghiép nudc subi Vinh
Hao (Binh Thuan).

Tai ddy da sir dung nguon nude sudi khoang giau bicarbonat, natricarbonat thién
nhién, mot loi thé cua dia phuong. Ngoai ra, con st dung nang lugng suc gid dé van
hanh hé thong may khudy tron mdi truong nudi tao. Tham gia nghién ciru ¢6 truong Pai
hoc Bach Khoa Ha Noi (ché tao cac thiét bi nudi tao), Vién y hoc quan su, xi ngiép duoc
pham TW 24 — Mekophar (bao ché cic duge pham), bénh vién Thong Nhat TP.HCM,
bénh vién phu san T Dii TP.HCM (nghién ciru 1am sang cac dang thudc...). Ngoai ra
mot s& nghién ctru khac vé ing dung cua Spirulina trong chin nudi gia cam va thuy san,
tam to ciing dugc trién khai tai truong Pai hoc tong hop Ha Noi, Uy ban khoa hoc ky
thuat nha nudc va S& nong nghiép Ha Noi, Ha Bic, Thai Binh, Lam Dong, TP.HCM...
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Nhém tac gia trén do ¢b gido su Nguyén Hiru Thude (Uy ban khoa hoc k§ thuat
nha nudc) va cac cong su Tran Vin Tya, Phan Phuong Lan, Bang Pinh Kim (Vién sinh
vat) con nghién ctru st dung ngudn dinh dudng khac dé nuéi tao nhu nudc thai vom to
tdm tai Dan Hoai (Ha Tay), Bao Loc (Lam Ddng), nudc subi khoang Dicmin (Budén Ma
Thudt). Nhu vay véi dé tai cAp nha nudc (Mi sb 48.01.02.03) tong két thang 4 nim
1986, da danh ddu budc tién bo dua két qua nghién ciu tir phong thi nghiém ra tng
dung & quy mé cong nghiép, hira hen nhiéu trién vong cua giéng tio quy nay & nudc ta.

Tai thanh phd Hd Chi Minh nhiéu nghién ctru vé Spirulina ciing dugc tién hanh
tai :

+ Sy té TP.HCM, tir naim 1985 da tiép nhan gidng tio Spirulina dau tién do ong
ba R.D. Fox ting thanh phd, va giao cho Tram nghién ctru dugc lidu giit gidong, nghién
cuiru nuoi tréng. Céc nghién ctru sau d6 duoc hoc tap, trién khai theo mo hinh st dung
Biogas va bo sung hoa chat. Hién Trung tam dinh dudng tré em dang san xuat & dién
tich khoang 170 m’ theo phuong phap hoa chit.

+ Vién sinh hoc nhiét déi TP.HCM (thudc Trung tam Khoa hoc tu nhién va Cong
nghé quéc gia), tr nam 1989 da trién khai nghién ctru k¥ thuat véi su hd tro cta Cong
hoa Phap. Cac nghién ctru nay & mirc dd phong thi nghiém, véi cac khao ctru nudi tao
theo mo hinh biogas tir An D9..., va nudi bang hoa chat, nham tim mét quy trinh thich
hop 6 thé tmg dung vao thyuc té. Pic biét cac nghién ctru con tim quy trinh chiét xuat
mot sd hoat chit sinh hoc tir Spirulina ing dung trong sinh hoa, y dugc... Co 18 trong
tuong lai dé tai nay s& duoc Gmg dung trong mot du an 16n vé cong nghé sinh hoc cua
Vién.

+ Co s& nudi trong va phat trién san pham tao Spirulina (tén giao dich Labo.
HELVINAM), tai huyén Binh Chanh TP.HCM, dugc thanh 1dp nam 1994. Duéi su
khuyén khich ciia S¢'y té Tp.HCM, Uy ban nhan dan huyén Binh Chanh va su nhiét tinh
cuia nhom can bg nghién ctru va mét s6 nha hao tim, co s6 nay budc dau da thanh cong.
Quy trinh lién hoan nudi tréng va san xuat, str dung mot s ché pham tao Spirulina trong

dinh dudng va lam thudc phong, chita bénh duoc thiét 1ap. Quy mé trong tuong lai co
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thé 1a mét trong nhitng xi nghiép chuyén san xuét tao 1én ¢ Viét Nam, voi hd nudi tao
kiéu nha kinh trén 2000 m? hién c6 va kha nang mo rong.
Ngoai ra, con nhiéu nhém nghién ctru nhitng van dé khac nhau cua Spirulina &
cac truong Pai hoc, cac trung tAm nghién ctru, cac hd gia dinh,...trong nudc.
2.2.1 Phan loai
Spirulina tén goi cua vi sinh vat nay do nha tdo hoc ngudi Puc Deurben dat nam
1927, trén co so hinh thai dic trung nhét 1 dang soi xoan (spiralis).
Sau ndy cac chuyén gia phan loai hoc théng nhit tén khoa hoc day du :
Nganh : Cyanophyta
Lép : Oscillatoriales
Ho : Oscillatoriaceae
Chi : Spirulina
Loai : Spirulina platensis
Vi ¢6 cdu tao va chtrc ning khac cac loai thong thudng nén Spirulina con co tén
1a vi khuan lam hay phiéu sinh thuc vat.
2.2.2 Phan bb
Trude hét cac ving nude kiém (pH 8-11) c6 thé co Spirulina sdng ty nhién, nhét
1a cac ho, sudi khoang, am ap. Vé dia 1y tao nay dugc tim thdy & pham vi rat rong :
Chau Phi (Tchad, Congo, Ethiopia, Kenya, Nam Phi, Ai Cép, Tanzania, Zambia), Chau
My (Hoa ky, Peru, Uruguay, Mexico), Chau A (An Do, Pakistan, Srilanka, Viét Nam),
Chau Au (Nga, Ukraina, Hungarie,...). Ting ving c6 thé c6 timg loai, giéng Spirulina
khac nhau, hoic mot loai nhu S.platensis lai dugc tim thiy ¢ nhiéu nuée, c6 khi rat xa
nhau téi nira vung trai dat. Su phan bd nay co thé do chon loc tu nhién, khong ké do con
ngudi chit dong di thuc nudi trong. Ciing ¢ thé duge di thuc theo mot sé loai chim di
tr, ma loai hong lac (Phoenicoraiasmiror), thudng an Spirulina & Chau My 1a mét s6 vi
du.
Tao Spirulina thudng bam vao 16ng vii va theo chim phan b téi nhimg noi ma

héng lac cu tra theo mua. Nhu vay sb luong cac giéng, loai ciia Spirulina c6 hang chuc



10

& nhiéu ving trén thé gi6i, tirc 1 hé gen hay tinh da dang sinh hoc (biodiversity) cia
ching that phong phu.(L€ Pinh Lang, 1999).
2.2.3. Hinh thai va ciu tao

Theo Frémy (1930) co thé hién vi c6 dang xodn 16 xo véi 5-7 vong xodn déu
nhau. Trichom khong phan nhanh, khong c6 bao, khong chia thanh cac té bao co vach
ngin ngang. Trong té bao co nhitng hat nho phin bd sat mang t& bao va ¢ nhirng loai
tréi ndi trén bé mat nudc thuong cé khong bao khi. Chiéu dai cua Trichom toi 151
micron (gan bang 1,5 mm); chiéu rong 5,5 - 6,5 micron, dau soi hoi thun lai. Cac vong
xoan déu nhau, duong kinh 43 micron, khoang cach giira cac vong xoan 2,6 micron.
Chiéu dai té bao 16n hon 2 micron va bang mot nira chiéu ngang. Chd vach ngin ngang
giita cac té bao hoi that lai. Song trong cac thuy vuc nudc dimg, hién nay S.platensis 1a
d6i twong nudi trong cong nghé vi sinh khdi ciia chung giau chat dinh dudng va protein
(trich din boi Duong Tién Pirc, 1996).

Tao lam phat trién thanh sinh khdi 16n ¢ hd Ba mau (Ha Noi). (Duong Tién Puc,
1996).
2.2.4. Pic diém dinh dudng clia Spirulina platensis

Tao Spirulina 14 vi sinh vat quang ty dudng bat budc, khong thé sdng hoan toan
trong toi, quang hop nho anh sang mit troi va c6 kha ning c¢d dinh dam rat cao. Pay la
mot trong khoang 2500 loai cyanophyta ¢6 nhét, ty dudng don gian, c6 kha ning tong
hop cac chat can thiét cho co thé, ké ca cac dai phan ttr phirc tap.

Moi truong dinh dudng cta Spirulina gom :

+ Cac dudng chat : trong moi truong nudc Spirulina can da ngudn dinh dudng
carbon, nito, cic chit khoang da luong va vi luong... Ngoai ra ching con cam tng voi
mot s6 chit nhu 1a chit tre ché hodc chat kich thich sinh truéng.

+ Cac diéu kién 1y hoa thich hop : pH, 4p suat tham thau, anh sang, nhiét do,
diéu kién khuéy tron, v.v...

+ C6 rat nhidu dic diém dinh dudng cta tdo ndy, nham trién khai cac quy trinh
san xudt sinh khdi kinh té nhat. D6 13 cac khao ctru méi truong ty nhién cta spirulina

sinh song, dén pha ché cdc mdi truong nhan tao, hodc nira nhan tao bang bo sung cac
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chat vao ngudn tai nguyén thién nhién : nuée bién, nude sudi khoang, nude khoang
ngam, giéng khoan..., ¢6 thé tom luoc nhu sau :

+ Dinh dudng carbon :

Tao Spirulina ddng hod carbon chu yéu ¢ dang v6 co, tot nhit 1a
bicarbonat (HCO"), thong qua quéa trinh quang hop. Phan ung quang tong hop
hidratcacbon (dudng) va mot sb chat khéc :

HCO3 + 2H,0 — (CH,0) +0, + H,0 + OH"

Carbon dang khi CO; ciing c6 thé duoc st dung nhung phai dam bao cho
moi truong & viung pH kiém thich hop. Do vy nhiéu tac gia ddng ¥ ngudn cacbon dé
nudi Spirulina & khoang 1,2 — 16,89 NaHCO4/lit. O méi truong bicarbonat nay, cé thé
suc hodc khudy tron khong khi thuong (chtra 0,03% CO,), hoidc ngudn khi c6 1-2%
CO,, nham dé diéu chinh pH, hodc dao moi truong giup té bao tron déu, tiép xuc duoc
v6i anh sang. Tao Spirulina ty dudng thong qua qua trinh quang hop, dung carbon vo co
nén thuong dugc nudi trong kiéu quang tir dudng (Autotrophic culture). Cac nghién ciru
ciia Ogawa T., Terui G. (1972), va Crance J.M (1975) cho thay Spirulina c6 thé sir dung
glucose, mubi acetat nhung phai str dung anh sang hay quang ty dudng bat budc. Cac
ngudn carbon hiru co ndy duge danh ddu (**C ) @ nghién ctiru sy phan bé trong té bao
va theo ddi sy phat trién. Cac cong trinh nghién ciru ciia Chen F, Zhang Y, Guo S.
(1996), cho thiy c6 thé nudi Spirulina trong diéu kién quang tu dudng (Phototrophic
culture), véi nguodn carbonglucose-acetat. Nong do glucose 1,81 — 2,66g/1 va acetat
0,246 —0,322¢/1, voi 4nh sang 2 — 4 Klux. Kiéu nudi nay cho sinh khdi va ham lugng
phycocyanin cao, ning suat sinh khdi dat 5g/1.

+ Dinh dudng nito :

Tao Spirulina va nhiéu vi sinh vat c6 dinh nito, dong hoa nito theo phan
ng khir nhd enzyme nitrogenase xtic tic khi c6 ATP. Két qua nito dugc tong hop thanh
protein cua chung. Kha nang ¢6 dinh dam cua Spirulina rat cao, cho ham lugng nito =
10% trong lugng khd, hay thuong trén 50% protein. Nhung Spirulina khong c6 kha
ning stt dung nito dang khi N, ma sir dung dudi dang nitrat (NO®), véi ngudng 30 —

70mg N/L, trung binh 4 — 12mg N/L (theo méi trudng Zarrouk C). Ngoai ra c6 thé dung
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ngudn nito khac : nito amoniac (NH;) dang nay thudng cé trong cac loai nudc thai
Biogas, nito amon : (NH4),SO, (Amonisulphat- AS), (NH,),HPO, (Diamoniphotphat-
DAP) 1a cac loai phan bén hay dung trong nong nghiép, hoic uré (NH,),CO. Néu sir
dung cc ngudn nito khac nitrat, can khdng ché ndng do vi dé gy séc 1am giam ning
suat sinh khoéi, tham chi c6 thé gay chét tao.Theo kinh nghiém nén khdng ché nong do
nito tinh theo NHj tir 30-70 mg/L hodc dudi 100mg/L. VAy ngudn thirc in cho Spirulina
c6 thé chuyén doi theo céach :
Uré (NH,CONH,) = Amoniac (NH3)— Amonium (NH,") — Nitrat (NO3).
+ Céac dudng chat khoang :

o Phétpho vo co dudi dang mudi natri, kaliphotphat hoa tan =~ 90 —
180 mg/L.

o Kali K" va Na" : dudi dang mubi cloride hodc vai dang két hop véi
ngudn nito, photpho.

Tao Spirulina rat wa mudi, trong moi trudng uu truong nhat chira kali t6i 5g/L va
natri t6i 18g/L. Trong thuc nghiém mot s6 ¥ kién cho rang ty 1¢ K’/Na* nén nho hon 5,
16n hon tao s& cham phat trién, hodc hon nita gay rdi loan té bao, pha v cit tric té bao
tao.

o Magie (Mg*?) : dong vai trd twong ty nhu photpho, trong téng hop
cac hat polyphotphat.

o Canxi (Ca™) : khong gdy anh huong 15 dén sinh trudng cua to.

o Sit : 12 nhitng dudng chét thiét yéu, anh huong truc tiép toi sinh
treong va ham luong cua protein. Sat thuong dung ¢ dang mudi FeSO, (0,01g/L). Co
thé dung sit dang phitc EDTA (Etylen diamin Tetracetic acid), phtrc nay hoa tan bén
hon trong kiém so véi dang vo co. Nong d6 Fe* trong méi trudng rat rong tir 0,56 —
56mg/L mdi truong.

o Clo (CI') tao nay réat wa clo vo co, nong d6 dung voi mubi NaCl,

khoang 1 -1,5¢/L.
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o Céc khoang vi lugng khac : Bo (B*"), kém (Zn?*), Mangan (Mn%"),
ddng (Cu®"), Coban (C0®") ...1a c4c vi luong duge dung, nhung anh hudng khong ro dén
sinh khéi protein, nhung lai c6 anh hudng téi mot sé thanh phan khac nhu vitamin...

Spirulina c6 thé bj tic dong bai cac kich thich td (hormon), gitip tao ting trudng
nhanh hon nhu indol axeticacid (AIA), gibberelic acid (GAg)...M6t sé cong trinh nghién
ctu ching t6 Spirulina c6 san sinh cac hormon ting truéng hoat tinh kiéu auxin,
gibberelin va cytokinin. Cac hormon ndi sinh nay kich thich nang cao sinh khdi con ting
tdc sinh san s6 soi tao. (Lé Dinh Lang, 1999).

2.2.5. Pic diém sinh sin ciia Spirulina platensis

Theo Keeton (1967) su phan chia té bao tao lam dugc thy hién boi su cat doi
(binary fission), nhu & cac vi khuan, va ciing thudng béi sy phan doan cila cic soi (trich
dan boi Lé Thi Phuong Hong, 1996).

Tao doan 1a mot trong nhitng hinh thirc sinh san pho bién cia vi khuan lam dang
so1. Tao doan la nhitng doan tdo dugc hinh thanh tir cac trichom, thuong co6 kich thude
khac nhau, gom co tir 2 - 3 t& bao, dén s luong nhicu hon, c¢6 kha ning chuyén dong
tich cyc nho trugt trén gia thé do tiét ra chat nhay. (Duong Tién Pirc, 1996).

Céac soi tao trudng thanh bi cat ra thanh vai doan tao (hormogonia), mdi doan tao
c6 tir 2 - 4 té bao, nho sy thanh 1ap cua vai t& bao dic biét, goi 1a hoai bao (necridia).
Hoai bao c6 mau xanh vang, d& nhuém d6 véi congo, va bi thuy giai dé cho cac té bao
hinh dia tach roi ¢6 hai mat 1om (Pham Hoang Ho, 1972).

Su ph4 v& cac soi tao nhu thé 6 tinh ngiu nhién, nhung khong bat ky (vi chi xay
ra noi cac hoai bao). (Lé Thi Phuong Hong, 1996).

Theo Boussiba (1989) cac doan tao con, sau khi tach roi nhau, truot nhe khoi soi
cha me. Hai dau xa cta doan tao, mat di phén dinh cua hoai bao, tré nén tron véi vach
moéng. S6 té bao trong cac doan tao gia ting boi sy cat doi té bao, hay chinh xac hon su
phan chia xen gitta (intercalary cell division). Qua qua trinh nay, cac s¢i kéo dai tdi mirc
truong thanh va c6 dang xoan kiéu miu. Trong cac diéu kién ting truéng téi hao, thoi

gian tang gip doi cua S.platensis 1 9,3 gio (trich dan boi Lé Thi Phuong Hong, 1996).
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Theo Nguyén Lan Diing (1980) dé udc luong sy ting trudng ta c6 thé do chiéu
dai, chiéu cao, chiéu rong, di¢n tich, thé tich, trong lugng tuoi hay kho, sb lugng té
bao,...(trich din boi Lé Thi Phuong Hong, 1996).

2.3 Piéu kién nudi ciy va cic yéu to anh hwong dén qua trinh nudi tio Spirulina
platensis

C6 thé ndi ngoai cac diéu kién dinh dudng co ban thi qua trinh nuéi cdy Spirulina
con bi chi phdi boi cac yéu t6 khac.

2.3.1 Anh huéng ciia anh sing

La thuc vat bac thép chtra di¢p luc, vi tdo thuc hi¢n qua trinh quang hop theo co
ché nhu ¢ thyc vat bac cao. Hoat dong dau tién ciia quang hop 1a hdp thu anh sang.
(Pang Pinh Kim, Piang Hoang Phudc Hién, 1998).

Theo Seshadri & Thomas (1979), su tac dong ctia anh sang tdi Spirulina boi hai
yéu t6 chinh d6 1a thoi gian va cuong d6 chiéu sang. Qué trinh nudi ciy ngoai trdi thi
cudng d6 anh sang ti hao cho Spirulina trong khoang 20 — 30 Klux. (trich dan boi Lé
Thi Phuong Hong, 1996).

Vé thuc hanh nudi cdy Spirulina cin ghi nhan vai thong s6 ¢ lién quan dén ché
d6 anh sang nhu : cuong do 4anh sang toi vu = 25000 — 30000 lux, & khoang nay hoat
tinh quang hop cao nhat, can diéu chinh dat dugc trong nudi cdy.(Lé Dinh Liang, 1999).

Ngoai ra cudng do anh sang con phu thudc vao mat do nudi cdy cua tao, vi khi
cuong do anh sang cao ma mat do tao 16n thi mdi soi tdo van nhan dugc cudng do anh
sang nho. Nhiéu loai vi tao c6 cudng do quang hop bio hoa & khoang 33% tong luong
cuong do anh sang. Vi vay trong diéu kién 4nh sang c6 cudng do cao va thoi gian chiéu
sang dai, ngudi ta thay xuat hién hién tugng quang e ché c6 thé lam tao chét hodc lam
giam dang ké nang suat nudi trong. (Dang Pinh Kim, Ping Hoang Phudc Hién, 1998).

Theo Charenkova C.A (1977) thi thoi gian chiéu sang cang dai thi ning suét tio
Spirulina cang cao. Ning suit tao dat cao nhat khi chiéu sang lién tuc. Nhu vay tao
Spirulina khong c6 chu ky quang. (trich din b&i Nguyén Thanh Bich Ngoc, Nguyén
Hong Hanh, 1997).
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2.3.2 Nhiét do

Nhiét d6 maéi truong ludn 1a mot trong nhitng yéu t6 nhay cam anh huong dén bat
ky sinh vat nao.

Trong diéu kién phong thi nghiém sinh truéng cta Spirulina dat toi wu & nhiét do
35 - 37°C. ( bing Dinh Kim, Ding Hoang Phudc Hién, 1998).

Nhiét d6 moi trudng nudi 13 yéu td can dap tng lién tuc, vi rat d& bi chi phbi va
tac dong boi diéu kién xung quanh, mirc d6 va thoi gian chiéu sang. Do vay nhiét do 1a
mot trong nhitng yéu td thuong xuyén dugc theo ddi trong cong nghé nudi tréng vi téo.

C6 mot mdi lién hé gitra nhiét do va anh séang trong qua trinh nudi cay tao. Gidng
nhu hai mat d6i lap cia mot qua trinh thong nhat, ching déu dong vai tro quan trong
quyét dinh dén ning suat va sinh khéi ctia Spirulina. Sinh trudng cia tio dat cao nhat
vo1 mot cuong do va thoi gian chiéu sang thich hop, kém theo n6 1a mot ché do nhiét
tuong d6i on dinh.

2.3.3 Théng s6 pH
Trong mdi trudng nudi Spirulina pH 1a két qua cua can bang:
COye> H,CO34» H'+HCOz > 2H" + CO,”

Vi vay pH duoc coi 14 yéu t6 chi thi, phan anh cac thanh phan nudi dudng cung
cap cho moi trudong nudi dudng tao, chu yéu 1a ngudn bicarbonat va khi CO, hoa tan.
(Lé Binh Lang, 1999).

Theo Tran Vian Twa va Nguyén Hitu Thude (1993) thi S. Platensis ting truong toi
hao & pH 9 — 11 ; pH = 9 t4i hao cho sy hap thu carbon ghi diu phéng xa va su phong
thich oxygen quang hop. (trich ddn boi Lé Thi Phuong Hong, 1996).

2.4 Thanh phan hoa hoc ciia Spirulina platensis

Theo Clement (1975), tao Spirulina chira ham lugng protein rat cao, cao hon tao
Cholorella. Ngoai ra chiing chira day du cac vitamin. (trich ddn béi Nguyén Dtrc Luong,
2002).



Bang 2. 1 : Thanh phan hoa hoc ciia tio Spirulina

16

S6 thir ty Thanh phan S6 luong (% chat

kho)

1 Protein tong so 60 - 70

2 Glucid 13-16

3 Lipid 7-8

4 Axit nucleic 4,29

5 Di¢p luc 0,76

6 Caroten 0,23

7 Tro 4-5

Bang 2. 2 : Thanh phan vitamin ciia tdo Spirulina

S6 thir tyr Thanh phan S6 luong (% tong
chat kho)
1 Vitamin By, 1,6
2 beta-Caroten 1.700
3 D-Ca- panthothenate 11
4 Axit folic 0,5
5 Inositol 3,5
6 Niacin (Bs) 118
7 Vitamin Bg 3
8 Vitamin B, 55
9 Vitamin E 190




Bang 2. 3: Thanh phan khoang ciia tio Spirulina

17

S6 thir tu Thanh phan S6 lwong (% tong
chét kho)

1 Canxi 1.150

2 Photpho 8.280

3 Sat 528

4 Natri 344

5 Clo 4.200

6 Magie 1.663

7 Mangan 22

8 Kali 14,4

9 Saten 0,4




Bang 2. 4 : Thanh phén axit amin cia tao Spirulina

S6 thir tu Thanh phan ng/10g | S6 luong (% tong
chat kho)
1 Isoleucin 350 5,6
2 Leucin 540 8,7
3 Lysin 290 4,7
4 Methionin 140 2,3
5 Phenilalanin 280 4,5
6 Theonin 320 5,2
7 Tryptophan 90 1,5
8 Valin 400 6,5
9 Alanin 470 7,6
10 Arginin 430 6,9
11 Axit aspartic 610 9,8
12 Cystin 60 1,0
13 Axit Glutamic 910 14,6
14 Glycin 320 5,2
15 Histidin 100 1,6
16 Prolin 270 4,3
17 Serin 320 5,2
18 Tyrosin 300 4,8

2.5 Vai tro, vi tri ciia tao Spirulina trong cong nghé¢ sinh hoc(CNSH)

18

Cong nghé sinh hoc (Biotechnology) thuéc pham trii san xuét, d6 1a nhitng qua

trinh cong nghiép voi viée su dung co thé song (vi sinh vét,...) hodc té bao song trong

moi trudong nudi cay v.v... dé tao ra nhiing san pham c6 ich cho xa hdi. Cong ngh¢ sinh

hoc ¢6 dién tao ra rugi, bia, chao, twong...; con cong ngh¢ sinh hoc hi¢n dai tao ra thudc
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men, vitamin, acid amin chét lugng cao, chit déo tir vi sinh, va co6 thé ca héng ciu —
mau nhan tao v.v...

Trong tw nhién vai tro cua gidi tao (Algae) ndi chung, nhét 13 tao bién véi vai tro
quang hop gin giit cacbonic di tao ra khoang 500 ty tin chat hitu co ¢ thé sir dung
dugc (trong d6 c6 nhiéu hoat chat sinh hoc quy) va thai ra 90% luong oxy trong bau khi
quyén can cho sy ho hip cta nguoi va dong vat.

Chinh diéu nay di kich thich nghé nubi tao bién ra doi, va dic biét xuét hién cong
nghé sinh hoc vi tao, v6i bd 3 ndi tiéng Chlorella, Scenedesmus va Spirulina, c6 nhiéu
gia trj trong thuc pham dinh dudng va dugc pham, my pham. Trong cong nghé san xuat
sinh khoi vi sinh vat (Microbial biomass products), riéng nhom 3 vi sinh vat tao trén,
Spirulina hién dugc chon dé phat trién san xuat hon 2 loai kia do 5 vu thé sau :

< Hiéu qua kinh té cao va gop phan bao vé, cai thién moéi trudong : Vi tao
Spirulina khong nhiing don gian trong nhu cau dudng chat ma con rat hiéu qua trong st
dung nang luong anh sang mat troi, nudce... (co thé dung nudc bién, nude lg, nudce
man,...); gan giir carbon tot (6,3 tan/ha/ndm); dong thoi tao ra 16,8 tan oxy...Diéu nay
gitip cho nha san xut thu hoach duoc lgi ich kinh té 16n hon so véi vi tao khac va giap
bao vé mdi truong khi quyén, gam nhe hiéu ing nha kinh (green house).

¢ Gia tri st dung da vuot ra khoi ranh gidi truyén thong dung lam thuc
pham, nhu c6 tic dung chita bénh moi phat hién, san xuit thainh moi truong nudi ciy té
bao ngudi, dong vat, str dung 1am my pham v.v...

< Tham gia vao viéc xir Iy méi truong : ngoai viéc cung cip dudng khi oxy,
Spirulina con ¢6 kha nang gan giit manh céc cation doc nhu chi, thuy ngan, cadmi,... nén
c6 thé dung dé xir 1y chét thai long, xtr Iy nude. Sinh khdi nay sir dung lam chat d6t, dic
biét thay cho dau diesel, néu thanh cong thi d6 1a diéu cang lam ting gia tri cua
Spirulina.

< Spirulina cé thé 1a ddi tuong chuyén tai cac tién bd khoa hoc ky thuat rat
hién dai trong cong ngh¢ sinh hoc :

v Nubi dinh huéng gin giit cac chat c¢6 lgi cho dinh dudng va tri bénh

cho nguoi va dong vat. Pa c6 céc tién bo vé nudi cay Spirulina gan Iod (phong tri bénh
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thiéu vi chit iod)., gin Selen, gin Germani (chat chdng oxy hod, chéng 130 hod, phong
chéng ung thu...)v.v... Hodc nudi voi nhitng tién chit dinh hudng cho sinh khdi
Spirulina gidu acid béo can thiét, giau beta-caroten. Sy thanh cong trong twong lai phu
thudc vao viéc chon gidng Spirulina va tim toi céng nghé phu hop, s& cho nhitng 16/mé
sinh khéi Spirulina rat c6 gié tri trong Yy duoc.

v Spirulina v6i céng nghé chuyén nap gen: Chuyén nap gen 1a k¥ thuét
phan lap gen tir co thé cho (donor), cAy ghép vao bd mdy di truyén cia co thé nhan
(receiver), nhim tao ra tinh trang méi can thiét tir co thé d6. K§ thuat tin tién nay dang
dugc nghién ctru véi Spirulina ¢ 2 hudéng sau :

* Chuyén gen chiu trach nhiém di truyén tao phao khi cta Spirulina gitp
vi sinh vat ndi trén mat nuéc dé dang. Ta biét mudn phong trir bénh sét rét phai diét
mudi Anopheles stopenis, bénh s6t xuat huyét phai diét mudi Aedes aegypti, bénh giun
chi phai diét mudi Culex quinquefasciatus. Mot cach hiéu qua cat dit vector truyén bénh
nay la diét au trung (bo giy, ling quing...) ciia chung. Hién mot s6 nghién ctru cho thiy
c6 nhiing vi sinh vat, hodc vi nam cé thé thuc hién duoc diéu nay. Tuy vay viéc phai
sdng troi noi trén mat nuwdc (mdi truong du tring cic loai mudi gay bénh sinh sdng), dé
diét au trang mudi lai 1a diém khong c6 hoic yéu kém cua cac vi sinh vat nay. Do vy co
thé tach gen di truyén tao phao khi n6i trén mit nudc ciia Spirulina ghép vao vi sinh vt
c6 ich trén, tao ra nhitng dac diém mong mudn diét 4u trung mudi gay bénh.
* Chuyén nap gen tao chat déo sinh hoc cho Spirulina : c6 thé ghép vao
Spirulina gen tao chat polyhydroxyl butylat (P.H.B), gen nay c6 ¢ vi khuan Aleutroplus,
dé tao ra giébng Spirulina mé&i co dic tinh phat trién sinh khéi nhanh, dong thoi chira
P.H.B voi ham lugng thich hop. Ly trich chat P.H.B dé san xuat nhya thay thé nhya déo
(nhu poly styrene) va chat déo méi nay dé bi phan huy khong lam 6 nhiém méi trudng
V.V...
< Spirulina twong ddi thich nghi v&i moi quy mé san xuét : c¢6 thé thu hoach
tu tu nhién, hodc nuodi & quy mo nho (ho gia dinh, lang xa), trong diéu kién ban tu nhién,
v6i k¥ thuat don gian nhu nudi trdng thuy san. O quy mé cong nghiép (ngoai viée

chuyén tai cac k¥ thuat sinh hoc rat hién dai néu trén), Spirulina con thich hop voi trinh
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do cong ngh¢ tr ky thuat nuoi bé mit ¢ dién dén k¥ thuat nuéi 3 chiéu rat hién dai. Con
ké ra nhiéu vu diém khéac nhu dé thu hoach do dic tinh ndi trén mat nude, va kich thude
16n (dai 0,25 - 0,5 mm), nén dé vét, loc v.v...(Lé Pinh Ling, 1999).
2.6 Mat ri (hay ri dwong)

Mat ri 12 thi liéu trong cong nghé san xuat duong tir cdy mia hay cu cai duong.
Trude day mat ri it duoc st dung trong cong nghé vi sinh. Sau ndy ngudi ta thiy mat ri
¢6 nhiéu wu diém dé tao mdi trudng nudi cay vi sinh vat. Nhimg dic tinh quan trong phu
hop v6i qua trinh 1én men cua mat ri bao gdm :

- Chtra ham luong duong cao

- Ngoai dudng saccharose ra con chira nhiéu chat hiru co, vo co, cac chat
thudc vitamin va cac chét kich thich sinh trudng, trong d6 c6 vitamin H (Biotin) 1a chat
kich thich sinh truong ddi voi phan 16n nAm men.

- Tuy nhién, ri duong ciing c6 nhiing dic diém khong pht hop cho qua trinh
1én men. Mudn sir dung ching cho qua trinh 1én men doi hoi phéi ¢6 cac qua trinh xir 1y
thich hop. Cac dic diém can luu ¥ mat ri bao gom :

+ Ri duong thuong c6 mau sim. Mau nay khé bi pha huy trong qua
trinh 1én men. Sau 1én men chiing s& bam vao sinh khéi vi sinh vat va bam vao san
pham. Viéc tach mau ra khoi sinh khdi va san pham thudng rat tén kém va rat kho khan.
Gitra hai loai mat ri, loai mat ri tir cAy mia c6 mau sadm hon mau mat ri nhan tir san XUAt
¢l cai phai xir 1y trude khi tién hanh qua trinh 1én men.

o Ham luong duong kha cao (thuong nim trong khoang 40 —
50%).Lugng duong nay chii yéu 1a saccharose nén khi tién hanh 1én men phai pha lodng
t6i ndng do thich hop.

+ Dic diém gay kho khan 16n nhat cho qua trinh 1én men 13 hé keo trong
mat ri. Keo cang nhiéu, kha nang hoa tan oxy cang kém va kha ning trao doi chat cua
oxy cang kém. Do d6 cong viéc quan trong nhét khi st dung mat ri 1a phai pha hé keo

nay.
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+ Vi i duong 13 chét dinh dudng kha 1y tuéng nén chung riy d& bi vi

sinh vat xAm nhap va phat trién. Nhu vdy chat luong mat ri ciing dé thay d6i theo thoi

gian bdo quan.

Bang 2. 5: Thanh phin hoa hoc va mét sé tinh chit quan trong ciia hai loai mat ri

STT Thanh phﬁn Don vi tinh | Ham luong mat ri

Cu cai Duong mia
1 DPuong tong sd % 48 — 52 48 — 56
2 Chat hitu co khic % 12 -17 9-12
3 Protein (Nx6,25) % 6-—10 2-4
4 K % 27 15-5
5 Ca % 0,1-0,5 0,4-0,8
6 Mg % 0,09 0,06
7 P % 0,02 - 0,07 0,6-0,2
8 Biotn (vitamin H) mg/kg 0,02 -0,150 1-3
9 Axit pantotenic mg/kg 50-110 15 -55
10 Inozitol mg/kg 5000 — 8000 2500 — 6000
11 Tiamin mg/kg 1,3 1,8

Dé giai quyét nhitng dic diém khoéng thuan lgi c¢6 trong mat ri di voi qua trinh

1én men, nguoi ta thuong st dung axit sunfuric dam dic vaoi lugng 3,5 kg cho mot tAn

mat ri. Khi cho H,SO,4 vao mat ri, ta c6 ba cach thuc hién qua trinh xtr 1y nay :

déu ¢ nhiét do thudng trong thdi gian 24h, sau d6 ly tim dich trong .

b6 1én 85°C va khudy déu lién tuc trong 6h, sau d6 ly tim thu dich trong.
v’ Céach thtr ba : Cho H,SO, dén khi pH cua mat ri dat dugc gia tri 1a 4,

v Cach thir nhat : Khi cho 3,5 kg H,SO, vao mot tin mat ri, ngudi ta khudy

v" Céch thtr hai : Khi cho 3,5 kg H,SO,4 vao mét tdn mat i, nguoi ta dun toan

ngudi ta dun néng dén 120 — 125°C trong mot phut dé cac chit vo co két taa, sau do ly

tam thu dich trong.
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Thuc hién mdt trong ba cach trén s€ thu dugc dich mét ri da loai thé keo va mau.
Tir mét ri dd qua xtr 1y ndy dem pha ché thanh cac loai méi trudng c6 ndng do khac
nhau. Vi dy méi trudng nudi cdy thu nhén sinh khéi, ndng d6 chi can 2 — 4 %. Trong khi
d6é moi truong 1€n men con hodc axit hitu co, nf“mg dé duong lai tor 16 — 22 %. Tuy
nhién gia tri ciia mat ri trong qué trinh nuéi cdy nim men thu nhén sinh khéi khong chi
do lugng duong saccharose c6 trong mat ri ma con do céc loai mudi khoang, cac chat
kich thich sinh truéng va cac thanh phan khac quyét dinh. (Nguyén Dic Luong, 2002)
2.7 Cac kiéu thiét bi 1én men cé thé ing dung trong nudi tio

Thiét bi 1én men dong vai trd quan trong trong cong nghé vi sinh vat. Pay la mot
linh vuc rat phirc tap va nhiéu trudng hop thay doi thiét bi 1én men hop 1y s& thu duogc
két qua 1én men rt tot. Viéc thiét ké ché tao thiét bj 1én men c6 anh huong rat 16n dén
qua trinh sinh ly ctia sinh vét.

Chung ta phai hiéu rang viéc chuyén mot giéng vi sinh vat tir gibng gdc duoc phan
lap tir diéu kién ty nhién sang qua trinh san xuat cong nghiép trai qua hai giai doan c6
tinh quyét dinh dén sinh 1y cta vi sinh vat :

1- Giai doan tir diéu kién tu nhién khong kiém soat sang diéu kién nudi céiy
trong phong thi nghiém va san xuat thir véi cac yéu td anh hudng téi sinh 1y cta vi sinh
vat hoan toan c¢6 kiém soat.

2- Giai doan tir diéu kién co kiém soat & mirc do nho trong phong thi nghiém
sang giai doan san xuét 16n véi qui mo 16n. Céc thiét bi 1én men vai chuc m® dén hang
ngan m®. Khi d6 moi yéu té anh huéng dén sinh 1y cta vi sinh vat hoan toan khac véi
diéu kién trong phong thi nghiém. Vi duy, su truyén nhiét & thiét bi phong thi nghiém
khac su truyén nhiét & thiét bi san xut, ap xuat va kha nang hoa tan cua oxy ciling khac.
2.7.1 Thiét bi ¢6 canh khuay

Céc thiét bi o lap dit canh khudy déu dugc tng dung trong qua trinh 1én men hiéu
khi cling nhu 1én men yém khi. Canh khuay trong hai trudng hop nay cé tac dung nhur

sau .
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1- Céc khudy lam ting kha ning tiép xuc chat dinh dudng va té bao vi sinh vat.
C6 tiép xuc giita chat dinh dudng véi té bao vi sinh vat mdi co su trao ddi chat. Kha
ning tiép xuc cang nhiéu, kha ning trao doi chit cang manh. Do d6 ca hai phwong phap
1én men hiéu khi va ky khi déu can c6 canh khudy.

Su tiép xUc nay co thé dugc thuc hién tir nhitng vi tri xa nhau gifra chat dinh
dudng va vi sinh vat. Vi duy, té bao vi sinh vat & vi trf rat xa chat dinh dudng, nhung do
canh khudy hoat dong, ca té bao va chat dinh dudng sé chuyén dong nén diéu kién va co
hoi gip nhau 1a rat 1on.

Sy tiép xuc nay con biéu hién & chd, trong khi tién hanh cac qua trinh trao ddi
chat, cac chat sau dong hoa va di hod s& tao ra mot 16p bao quanh té bao. Ldp bao quanh
té bao nay s& lam can trd su chuyén van cac chat vao té bao. Khi canh khudy hoat dong,
16p bao quanh nay s€ bi pha bd, nhu vay mirc d0 xam nhdp cua cac chit dinh dudng s€
manh hon.

2- Trong trudng hop 1én men trong diéu kién hiéu khi canh khudy lam ting kha
nang hoa tan cta oxy. Cac khi s& o lai 1au hon do dong chuyén dong ciia méi trudong, va
nhu vay kha ndng hoa tan cua oxy tur bot khi s€ cao hon.

Canh khudy 1am ting kha ning tach cac khi CO,, H,S, NHs,...tir qué trinh trao
do6i chat, va nhu vay s& 1am giam anh huéng x4u cia cac loai khi nay dén sinh 1y cua vi
sinh vat.

3- Canh khudy 1am ting nhanh céc qua trinh sinh san ctia vi khudn nAm men va
nam soi : do tac dong co hoc ma cac té bao dé dang tach ra va séng doc 1ap.

Trong phong thi nghiém, ngudi ta thudng thay canh khudy bang nhiing may lac.
Nhiing thiét bi c6 dung tich trén mét lit ngudi ta méi lap canh khudy. Trong qui mé san
xudt cong nghiép nguoi ta chi sir dung may khudy chir khong sir dung may lic. (Nguyén
buc Luong, 2002).

Phuong phap khuéy co hoc duoc thuc hién bﬁng cac cach khuéy khac nhau dé dat
cac muc dich khac nhau :

- Thuc hién cac qua trinh thuy co : tao nhii twong, huyén phu, hoa tan, dong

hoa.
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Thuc hién qua trinh trao ddi nhiét : su két tinh, trich ly, hép thu va dién
phan.

- Thyc hién qué trinh nhiét : ¢6 dac dung dich, dun nong va lam ngudi.

- Thyc hién cac phan trng hoa hoc.

- Thyc hién cac phan ting sinh hoc.

Nhu vay khudy méi trudng 10ng, trong d6 pha lién tuc 1a mot chat 1ong, con pha
phan tan co thé 13 : pha 16ng, pha rin, hoic pha khi.

Khudy chat 10ng 1a cung cip ning lugng dé tao mot dong chay thich hop trong
thiét bi nham dap tng cac muc tiéu noi trén.

Qua trinh khuéy ¢ thé thuc hién trong thiét bi gian doan hodc thiét bi lién tuc
theo yéu cAu san xuat ciia mot cong nghé san xudt cu thé. Diéu kién ctia mot méi truong
khudy tron dugc xac dinh bai nhiét do, ap suit va ndng do pha phan tan. Do vay thiét bi
khudy c6 thé thuc hién dang kin hay dang ho.

Thiét bi khudy thuong duoc ché tao dang tru thing diémg, tuy nhién ciing c6
truong hop ap dung thiét bi khudy nam ngang. (Nguyén Vin Lua, 1999).

Trong nuodi tréng dai tra vi tao, viéc khuéy suc c6 tac dung :

. Ngin ngira hién tuong phan tang nhiét do trong dich nudi.
. Gitp té bao tao tiép xtc déu din voi anh sang.

. Ngin ngira tao ling xudng day bé.

. Gilip phan phdi dinh dudng va CO,.

Nhu vay k¥ thuat khudy suc 14 vin dé rat can duoc quan tim nhim muc tiéu ting
ning suat tao ma khong 1am anh hudng tdi trang thai té bao. Vé mat kinh té, chon giai
phap khudy suc cho chi phi thip nhit 1a yéu cau dau tién. (Pang Pinh Kim, Ding Hoang
Phuéc Hién, 1999).

Tron tao 1a dé ngan can sy léng tu, su phan tﬁng nhi¢t 4o va nhiing diéu kién yém
khi & day. Su khudy tron giup chat dinh dudng tiép xuc tich cuc v6i bé mat tao va lam
tang nang suét tao. D6i v4i thé tich nho, sy khudy tio thuong tién hanh bang cach tao
bot khi qua cai loc. Khong khi c6 chira vai phan trin CO,, s& giit gia tri pH & khoang 8

va dé tranh nhiing diéu kién han ché CO,.
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Vé6i qui mé 16n, nhidu k¥ thudt tron da duoc phat trién chu yéu 1a dé xir Iy nude
thai chira tao hodc san xuat cac loai don bao, nhimng k¥ thuat dung cho dén nay I banh
xe quay, bom khi va bom 16n. Hé thong banh xe quay thich hop hon cho nuéi méi
truong can., thuong tao khi véi méi truong nuéi sau (dudi 2 m). Bom khi ciing rat hiru
hiéu va str dung bom manh dé khudy tron méi trudng nudi tao quy mo 16n.

Theo kinh nghiém, v&i don vi nuéi saul00 m?% sdu Im thi khudy 5 phut/gid
dudng nhu dé ngin can phan tang nhiét d6 va dé cung cap dinh dudng cho toan bd khéi
nudc. (Nguyén Thanh Tung, 1998).

2.7.2 Thiét bi c6 hé thong thoi khi

Thiét bi c6 hé thong thoi khi duoc lap dip trong cac thiét bi 1én men c6 nhiing tac
dung sau :

1- Cung cip oxy trong cac truong hop 1én men hiéu khi, dic biét 1 qua trinh thu
nhan sinh khéi (nAm men, nam soi hay vi khuan).

2- Cung cap CO, trong trudng hop nudi cdy tao don bao (Chlorella, Spirulina,
Scenedesmus).

3- Khudy dao méi trudng 1am ting qua trinh trao d6i chat, qua trinh phat trién va
qua trinh sinh san.

4- Giai phong cac khi duoc tao ra tir qué trinh trao d6i chat, 1am giam anh hudng
xau dén qua trinh 1én men.

Viéc cung cép oxy hay CO, cho qua trinh 1én men 1a mot viéc lam hét stc phirc tap.
Trong khong khi, ngoai cac thanh phan ctia khong khi con chira rat nhiéu vi sinh vat, do
d6 khéng khi cung cdp cho qua trinh 1én men doi hoi phai dugc sach s& vé vi sinh vat va

cac tap chat. (Nguyén Pic Luong, 2002).
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PHAN III : VAT LIEU VA PHUONG PHAP

3.1 Pia diém va thoi gian tién hanh dé tai

a/ Dia diém: Phong thi nghiém 305 khu phuong v truong Dai hoc Nong Lam TP.HCM
b/ Thoi gian tién hanh dé tai : tir 01-03-2006 dén 30-06-2006

3.2 Vit liéu

3.2.1 Ngudn tio gidng

Tao Spirulina platensis dugc cung cap tir co s¢ nuéi HELVINAM

3.2.2 HoA chit

a/ Mbi trwong Zarrouk la méi truong hoa chit co bian cung cip cic thanh phan

dinh dudng thiét yéu cho Spirulina :

Bang 3. 1: Thanh phan mdi trwong Zarrouk

STT Tén thanh phan Khéi luong
1 NaHCO; 16.8 g/l
2 NaNO; 2.6 g/l
3 NaCl 1.0 g/l
4 K,HPO, 0.5 g/l
5 K,SO, 1.0 g/l
6 MgSO,.H,0 0.2 g/l
7 CaCl,.H,0 0.04 g/l
8 EDTA Fe 0.08 g/l

b/ Méi truwong ri dudng
Ri duong sau khi qua xtr Iy mau bat dau tién hanh pha moi truong nudi ciy

Spirulina, thanh phan bao gom:



Bang 3. 2 : Thanh phén cic méi trudng ri duwong

STT | Tén thanh phan Khoéi luong Don vi tinh
1 Ri duong 1;15 ml /L
2 NaHCO; 16.8 G/L

3.2.3 Dung cu thi nghiém

Chai nuéc bién 500 ml
Kinh hién vi

Khic xa ké

Dén huynh quang
May suc khi

Pén con

Gidy quy

Autoclave

Tu sdy

Binh tam giac 1 L
Binhnhya5L,10L,21L
Bé kinh 40 L

Day dién, pipét,...

3.3 Phuong phap nghién ciru

3.3.1. Phwong phap bé tri thi nghiém

28

3.3.1.1 Thi nghiém 1 : Anh hwéng ciia ndng dd nudi ciy 1én kha ning thu hoach tiao

Spirulina

Thi nghiém don yéu t6 duoc bd tri theo kiéu hoan toan ngiu nhién gom ba

nghi¢m thirc, mo1 nghi¢m thirc dugce ti€n hanh nuoi trong 3 chai nudc bién, va tién hanh

lap lai 3 lan.

Khao sat anh hudng cta nong d6 nudi cay ban dau 1én kha nang thu hoach tao

Spirulina. Cay 20 %, 25 %, 30 % tao gidng Spirulina vao 300 ml méi trudng co ban
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(Zarrouk) trong chai nudc bién 500 ml. Sau 7 ngay nudi cdy tién hanh thu hoach tao
bang ludi loc va can trong luong tao twoi (mdi chai nudce bién 1dy mot mau tao twoi).

Diéu kién nuéi ciy dugc giit 6n dinh : nhiét do phong nuéi : 34 — 37°C, pH =8 —
11, thé tich méi trudng nudi cdy 300 ml, tbe do suc khi 500 ml/ phut, cudng do anh sang
3000 — 3500 lux, chiéu sang lién tuc 24/24. Mo6i trudong nudi céy va dung cu nuoi duoc
hap khir tring bang autoclave ¢ 1 atm trong 30 phit.
3.3.1.2 Thi nghiém 2 : Anh hwéng ciia ché dd chiéu sang 1én sy ting sinh khdi tio
Spirulina

Thi nghiém don yéu t6 duoc bd tri theo kiéu hoan toan ngiu nhién gdm ba
nghiém thirc, mdi nghiém thirc dugc tién hanh nuoi trong 3 chai nudc bién, va tién hanh
lap lai 3 lan.

Khao sat ché do chiéu sang toi kha ning tang sinh khdi cua tao Spirulina. Cay 30
% tao giong Spirulina vao 300 ml mdi trudng trong chai nude bién 500 ml nudi trong
cac diéu kién chiéu sdng khdc nhau : 1500 — 1750 lux, 3000 — 3500 lux, 4500 — 5250
lux. Sau 7 ngay nudi cay tién hanh thu hoach tio bang ludi loc va can trong lugng tao
tuoi (mdi chai nude bién 1dy mot mau tao tuoi).

Diéu kién nudi cdy dugc gitt 6n dinh trong sudt qua trinh nudi cdy: nhiét do
phong nudi : 34 — 37°C, pH = 8 — 11, thé tich mdi trudng nudi cay 300 ml, toc do suc
khi 500 ml/ phut, thé tich tao giéng 30%, chiéu sang lién tuc 24/24. Mbi trudng nudi ciy
va dung cu nudi dugc hap khir tring bang autoclave ¢ 1 atm trong 30 phut.
3.3.1.3 Thi nghiém 3 : Anh huwéng ciia khdi lwong mudi bicarbonat trong méi
truong nudi cdy Ién sy ting sinh khdi tio Spirulina :

Thi nghiém don yéu t6 duoc bd tri theo kiéu hoan toan ngiu nhién gdm ba
nghiém thirc, mdi nghiém thirc duoc tién hanh nudi trong 3 chai nudc bién, va tién hanh
lap lai 3 lan.

Khao sat anh huéng ctia mudi bicarbonat 1én su ting sinh khéi tao Spirulina. Cay
30% tao giéng Spirulina vao 300 ml méi trudng nudi cay trong chai nude bién 500 ml &

cac didu kién moi trudng co chira 16; 16,8; 17 g NaHCO;. Sau 7 ngay nudi cay tién
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hanh thu hoach tao bang luéi loc va can trong luong tao tuwoi (mdi chai nude bién iy
mot mau tao tuoi).

Diéu kién nuéi ciy dugc giit 6n dinh : nhiét do phong nuéi : 34 — 37°C, pH =8 —
11, thé tich méi trudng nudi cdy 300 ml, tbe do suc khi 500 ml/ phut, cudng do anh sang
3000 — 3500 lux, chiéu sang lién tuc 24/24. Mo6i trudng nudi céy va dung cu nudi dugc

hap khir tring bang autoclave ¢ 1 atm trong 30 phit.

3.3.1.4 Thi nghiém 4 : Anh hwéng ciia cic mdi trwomg nudi cdy khac nhau Ién sy

ting sinh khoi tio Spirulina:

Thi nghiém don yéu t6 dugc bd tri theo kiéu hoan toan ngau nhién gom ba
nghi¢m thirc, mdi nghiém thic dugc tién hanh nudi trong 3 chai nudc bién, va tién hanh
lap lai 3 lan.

Khao sat anh hudng ctia cac loai méi truong nudi cdy khic nhau 1én sy ting sinh
tao Soirulina. Cay 30 % tdo gidng Spirulia vao 300 ml mdi trudng trong chai nudc bién
500ml nuoi trong cac diéu kién moi truong khac nhau bao gdom : méi trudng 1 : moi
trrong co ban (Zarrouk), moéi truong 2 : moi truong 1 ml ri duong + 16,8 g NaHCOs,,
moi trudng 3 : moi trudng 1.5 ml ri duong + 16,8 g NaHCO;. Sau 7 ngay nudi cay tién
hanh thu hoach tao bang luédi loc va cin trong luong tao twoi (mdi chai nude bién iy
mot mau tao twoi).

Diéu kién nubi cay dugc gitt 6n dinh : nhiét do phong nudi : 34 — 37°C, pH =8 —
11, thé tich méi trudng nudi cdy 300 ml, toc do suc khi 500 ml/ phut, cudng d6 anh sang
3000 — 3500 lux, chiéu sang lién tuc 24/24. Mo6i trudong nudi céy va dung cu nuoi dugc
hap khir tring bang autoclave & 1 atm trong 30 phiit.

3.3.2 Phuong phap theo dbi chi tiéu chit kwong méi trweong nudi cdy va diéu kién
nudi ciy tdo Spirulina
Trong sudt qua trinh nudi cay tién hanh theo ddi mot s6 yéu t6 moi truong nudi cy :

- Kiém tra pH bang gidy quy.

- Kiém tra nhiét do phong nudi bang nhiét ké.



Kiém tra cuong do chiéu sang bang lux ke.

3.3.3 Phwong phap xir 1y s6 liéu

S liéu thu duoc duge xir Iy bang phan mém excel va stagraphic 7.0.

3.4 Thiét ké may khudy dung tich nhé 40 -50 |

May khuay dung tich nhé véi cac thong so sau :

Téc d6 vong quay tir 10 — 20 vong/ phut.
Khudy trong méi trudong dich 1ong chira téo.
Thé tich binh chira tir 20 - 50 |

Puong kinh canh khuay tir

31
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PHAN IV : KET QUA VA THAO LUAN

Céc nha khoa hoc trén thé gi6i dang nd luc trong cong viée tim kiém cac ngudn
nguyén liéu méi, sach va dam bao chét luong dé thay thé dan cac ngudn nguyén lidu cil.
T40 c6 thé 1a mot trong nhitng ngudn nguyén liu cho nganh luong thyc thuc pham méi,
n6 khong nhitng chira ddy du chit dinh dudng ma con 13 mét trong nhitng duoc liéu quy
dén tir thién nhién. Pac biét 1a Spirulina, chiing dé dang trong cong viéc nudi cay, kha
ning thu hoach sinh khdi cao, ca trong thao tac théng thudng dén nhiing k¥ thuat trong
phong thi nghiém déu c¢6 kha nang ap dung trén dbi tuong nay. Tir nhitng cong viéc pha
ché moi trudng co ban chira cac thanh phan hoa hoc phirc tap (Zarrouk) dén nhitng méi
truong nhan tao don gian déu c6 thé st dung dé nudi Spirulina. Hoan thién dan cac quy
trinh khao sat viéc ting sinh khdi Spirulina trong phong thi nghiém, ning cao cac hiéu
sudt ciia cac cong doan co thé tang sinh khdi tao nay & qui md cong nghiép.

4.1. Céc thi nghiém ting sinh khoi tio
4.1.1 Mot sé yéu t6 1y hoa anh hwong dén thi nghiém khdo sat ting sinh khoi
Spirulina

Gidng nhu céc vi sinh vat théng thuong, theo quy luat phat trién vi sinh vat noi
chung, tao noi riéng déu chiu sy anh huodng, tac dong bai sy tham gia cua cac yéu to 1y
cling nhu hoa hoc.

Trong qué trinh b tri cac thi nghiém ting sinh khdi tdo mot sé thong sé 1y hoa

duogc theo ddi cht yéu duoc trinh bay & bang dudi :
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Bang 4. 1 : Mt s6 yéu t6 1y hoa trong qua trinh nudi ciy:

Lan Vitri bd trithi | Nhiét d6(°C) pH Toc do suc

nghi¢ém khi

1 Phong thi 34 -37°C 8-11 500
nghi¢m ml/phut

2 Phong thi 35-37°C 8-11 500
nghi¢m ml/phut

3 Phong thi 34 -37°C 8-11 500
nghiém ml/phut

4.1.1.1 Nhiét do

Nhiét d6 anh huong 1én tat ca cac qué trinh sinh séng cia co thé thuc vat noi
chung va cua tao Spirulina néi riéng. O nhiét d6 thip quang hop cua tao twong d6i kém,
cuong do quang hop tang theo sy tang ctua nhi¢t d§. Tuy nhién viéc tang cao nhiét do
1én qua nhiét do tdi thich cia tao s& 1am giam st quang hop va dan dén nging han
quang hop. V& nhiét d6 t6i vu d6i véi sinh trudng cua tao theo cic tic gia nd dao dong
trong khoang 34 — 35°C, nhung theo két qua nghién ctru ctia Vién sinh vat, Vién khoa
hoc Viét Nam nhiét do tdi thich cho su phat trién cua tao 1a 32°C. (Nguyén Anh Diing,
1982).

Trong qua trinh bd tri thi nghi¢m theo két qua khao sat va theo doi, nhiét do
phong thi nghiém dao dong tir 34 —37°C, tao phat trién manh, sinh khoi dat nhiéu. Nhu
vay két qua ghi nhan duoc vé nhiét do trong ca qua trinh thuc hién & phong thi nghiém
1a phit hop cho su sinh trudng, phat trién dé ting nang suét sinh khéi tao.
4.1.1.2 b6 pH

Theo Ciferri and Tiboni (1985), trong cac hd c6 nong d6 mudi cao (dic biét 1a
carbonat sodium co nguén géc tram tich nai Itra), thi du cac ho thude bong Phi, nude rat
kiém, pH = 9,4 — 11, S. platensis hién dién mot cach uwu thé. Do tinh kiém cta méi

truong tang truong, sw nhiém khuam trong dich nudi cdy Spirulina thap hon so vdi tao
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nuoi cé'ly chan hach hay té bao thuc vat bac cao vai pH acid. (trich dan boi Lé Thi
Phuong Hong, 1996).

T4o Spirulina thudng sdng ti nhién ¢ ving nudc giau NaHCO;3 va ¢ pH = 8.5 —
11. Vé6i gid tri pH cao nhu vay rat thuan lgi cho viéc nap CO, vao moi truong nudi
cdy.(Nguyén Anh Diing, 1982).

Trong nudi tao lac xuat phat thudng sir dung mudi bicarbonat v6i pH hoi thip
(khoang 8 — 8,5) sau d6 pH ting 1én theo chiéu phan tmg tao OH", pH kiém thich nghi
v6i Spirulina nén hiéu qua cta gin gitt CO, tét hon so véi nudi tao chlorella (¢ pH
trung tinh hodc acid), d6 13 mét loi thé cua Spirulina. (Lé Pinh Lang, 1999).

Tuy vay, sy nhiém khuan khong phai khong xay ra, rat 1a trong cac ao nudi cay
ho (open — pond culture), néu céc soi tao khong duoc rira nhiéu 1an véi dung dich sinh
Iy vo trung (két hop véi su loc hay ly tdm). Néu dung tao lam thuc pham, sy nhiém
khuan trén tao s& gdy nguy hiém cho sitc khoé con nguoi. (Lé Thi Phuong Hong, 1996).

Viéc bb tri thi nghiém véi thong sd pH ghi nhan duogc tir 8 — 11 trong sudt thoi
gian nudi cdy nhu vay 1a rat thich hop cho Spirulina platensis phat trién.
4.1.1.3 Toc d9 khuay suc

Mot diéu dang chii y 13 tdc d6 khuay tron anh hudng dén mat do t6i wu cia tao
trong dung dich. Trong diéu kién ty nhién ciia mua hé c6 do chiéu sang cao, khi nudi
khong cé khuéy tron mat do tdo nhan ban dau tdt nhat 1a tr 0,8 — 1,1 g/l, trong diéu kién
nudi theo phuwong phap ban cong nghiép cé suc khi CO, mat do tao co thé giir 1a
0,5 -3 g/l. (Nguyén Anh Diing, 1982).

Trong diéu kién thuc hién viéc khao sat cac anh hudng ¢ phong thi nghiém toc do
suc khi do duoc 1a 500 ml/phat, c6 thé 12 phu hop cho nudi cdy tdo & mot luong dung
tich nhd. Vi vay khi nuéi qui mo 16n hon can khéo sat thém tac dong cua h¢ théng suc
khi va khudy tron ddi véi toe do tang truong ctia Spirulina.

4.1.2 Anh hwéng ciia cac phwong phip giy nudi khiac nhau 1én sy gia ting sinh
khoi, thu hoach tao Spirulina platensis

C6 thé noéi Spirulina 13 mot trong nhitng ddi twong duogc coi 1a ¢6 tiém ning, boi

nhirng vu di€m ndi trdi hon so voi cac loai khac nhu,dé nudi,dé thu sinh khoi, phuc vu
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cac muc dich nghién ctru tir khoa hoc co ban dén khoa hoc tng dung thuc tién cao. Vi
vy cac thir nghiém ap dung trén ddi twong ndy rat nhiéu, ngudi ta pha ché cic moi
truong nhan tao khac nhau véi cac thanh phan don gian dé kiém ma dy du cac dudng
chat nhdm ting sinh khéi cua Spirulina. Ngoai ra ngudi ta con kich thich nhiéu bién
phap nham ting sinh khéi cia tao ¢ cac phwong dién khac nhau, tir d6 tim ra cac diém
t61 wu trong cac diéu kién nhu vé nhiét d, anh sang, téc d6 khudy suc méi truong... phu
hop voi diéu kién nudi trong rong rii & ting noi.

Qua khéo sat nhan thdy vé dic diém nubi trong Spirulina chung ta d& dang nhan
ra anh hudng cia cac diéu kién nudi cdy 1a mot trong nhitng van dé cAn quan tim trong
viéc tang sinh khoi. Piéu kién nudi d6 cu thé phai duoc chi ¥ va quan tim nhiéu hon
bao gdm cac thanh phan dudng chét trong moi trudng nudi cay, nhiét do, anh sang do
pH,... khi xem xét can dic biét tim hiéu anh hudng tic dong riéng cling nhu cong gop
clia cac nhén to trén trong qua trinh nudi cay tao Spirulina.

Spirulina ciing 14 mot trong nhimg loai kha ning thu hoach cao va dé dang.
Nguoi ta ¢6 thé thu hoach chiing bang cac bién phap ly tam, ling, tia v4i hoa chét... dén
cac phuong phap don gian ciing c¢6 thé thuc hién dugc, nhu phuong phap dung cac vai
loc hay ludi loc véi dudng kinh 16 loc phu hop da c6 thé thu dugc mot luong tao theo y
mudn.

Tuy nhién diéu dang quan tdm hon ca trong viéc nudi tang sinh khéi Spirulina do
1a khi thu hoach mét luong tao twoi, thuong phan nudc con lai trong moi trudng nudi co
tinh nhét cua kiém rét cao, tdo thuong c6 mui tanh rat néng. Kha nang tdn tai mot luong
du thira ndo d6 ciia cac mudi kim loai mang tinh bazo trong tao ciing nhu trong moi
truong nude con lai 13 rat cao, anh hudng t6i 6 nhiém méi truong. Vi vay van dé dat ra
néu duing tao vao lam ngudn thyc pham cho nguoi va dong vat thi can phai giam duoc

cac anh hudng néu trén.
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Hinh 4. 1: So' @6 nhin sinh khéi Spirulina tir ngudn tio giong ban diu

Quy trinh nhan nhanh sinh khdi ctia Spirulina dugc miéu ta ¢ hinh 4.1 1a : tir
luong tao gidng ban dau nudi trong binh tam gidc 250ml, sau d6 thyc hién cac lan cay
chuyén, nudi trong binh tam giidc 500ml hodc chai nuéc bién 500 ml chuyén sang nudi
trong binh tam giac 1L, nhan sinh khdi rdi cdy sang binh nhwa 5L. Thu nudc tio & binh
nhya 5L rdi chuyén sang nudi trong cac thé tich chira 16n nhur 10L, 20L,...ta s& thu duoc
luong sinh khéi tao theo mong mudn.
4.1.2.1 Thi nghiém 1 : Thi nghiém danh gia Anh huwéng cia ndng dd nudi ciy ban
dau 1én kha ning thu hoach tio

Pé khao sat anh hudng ciia ndng d6 nudi cay ban dau 1én kha ning thu hoach tao,
tién hanh cdy tao giéng Spirulina platensis ¢ ba ndng d6 khac nhau 20%, 25%, 30%
vao 300 ml méi treong dinh dudng co ban (Zarrouk). Thi nghi¢m dugc thyc hién 1dp lai

ba 1an, mdi nghiém thirc tién hanh nudi trong 3 chai nudc bién. Sau 7 ngay nudi cay tién
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hanh thu hoach bang luéi loc va cin trong lwong twoi (mdi chai nude bién 14y mot mau

tao tuoi).

Hinh 4. 2 : Tao giéng dwgc trir trong diéu kién lanh trwéc khi dem ra tién
hanh cac thi nghiém.

Hinh 4. 3 : Tdo nudi trong thi nghiém 1 & ngay thir 5
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Bang 4. 2: Trong lwong tio twoi thu dwgc sau 7 ngay nudi cdy (S6 g tio twoi/1Lmdi
truong) ¢ thi nghiém 1

Dot Nong d6 tao cdy ban dau
TN 20 % 25 % 30%
Dot | 10 13 10 13 13 17 17 13 17
Dot II 7 10 10 13 13 17 17 17 17
Dot III | 13 10 7 10 17 10 17 17 20

Nhin chung, trong luong tao twoi ting dan theo chiéu ting ctia ndng do, ndng dod

nudi cdy ban dau cang cao thi trong lugng tdo tuoi thu hoach dugc cang nhidu. Piéu nay
1a dtng voi quy luat va két qua thi nghiém rat phu hop véi nhidu nhan dinh cua cac tac
gia khac. O cac khoang ndng do nudi ciy khac nhau, khi b sung ddy du moéi truong
dinh dudng va 6n dinh diéu kién nhiét d6 phong thi nghiém tir 34 — 37°C, pH = 8 — 11,
toc do khudy suc 500 ml/phut, cudng d6 anh sang 3000 — 3500 lux, thi tao phat tién

manh sinh khoi nhiéu.

Téo c6 mau
xanh dam khi
nudi ¢ 30%

Tao c6 mau xanh  Tao c6 mau xanh

nhat khi nuoi ¢
nong do 20%

mnhat khi nu6i ¢
gnong do 25%

Hinh 4. 4 : Tdo nudi trong thi nghiém 1 & ngay thu hoach th&7
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Qua sy quan sat tryc tiép mau cia dich tao trong méi trudng nudi ¢ phong thi
nghiém nhén thdy ¢ ndong do nudi cdy ban dau 30% thi mau tao 1a xanh ddm hon so véi
0 20%, 25% tao c6 mau xanh nhat hon.

Theo nghién ciru ctia thac s§ Lé Thi Phuong Hong nam 1996 thi tir ngay thir 5 - 7
1a giai doan tao Spirulina platensis kéo dai t6i da soi téo, trong giai doan nay chiéu dai
soi tao dat t6i muc toi da.

Co 1€ vi vay nén trong luong tdo thu hoach ¢ ngay thu bay sé c6 kha nang la
nhiéu nhit so véi cac ngay khéc .

Theo xtr 1y s6 liéu bang stagraphic khang dinh c¢6 sy khac biét vé trong luong tao
tuoi thu hoach & cac n6ng do céy ban dau 1a 20%, 25%, 30% vé phuong dién théng ké
hoc (P < 0,05).

Céc khong bao khi gitup
Spirulina noi trén bé mat moi
truong Zarrouk

Hinh 4. 5 : Hinh thai s¢i tdo Spirulina platensis quan sat ¢ x400
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Anh huong cua nong do tao cay ban dau
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Nong do tao cay

Po thi4.1: Biéu d0 so sanh trong lwong tio twoi thu dwec ¢ cac nong dd nudi cay
ban dau khac nhau (20%, 25%, 30%).

Nhén xét : theo biéu d6 trén thi & khoang néng do nudi cdy ban dau la 30% thi
kha ning thu hoach tao 13 nhiéu nhat véi chu ky 7 ngay.

Tom lai voi diéu kién nhiét d6 phong thi nghiém tir 34 — 37°C, pH= 8 — 11, toc
d6 khudy suc 500 ml/phit, cudng do anh sang 3000 — 3500 lux thi & khoang ndng do
nudi cdy ban dau 1a 30% kha nang thu hoach sinh khdi tao twoi 1a nhiéu nhat, tao co mau
xanh ddm hon so véi cac khoang néng d6 20%, 25% véi chu ky thu hoach 1a 7 ngay.
4.1.2.2 Thi nghiém 2 : Thi nghiém danh gia anh huéng ciia ché do chiéu sang Ién sy
ting sinh khoi tio

Dé khao sat anh hudng cua ché d6 chiéu sang 1én sy ting sinh khdi tao, tién hanh
cdy tao gidng Spirulina platensis & nong do 30% vao 300 ml méi trudng dinh dudng co
ban (Zarrouk) dit trong cac diéu kién chiéu sang khac nhau : 1500 — 1750 lux, 3000 —
3500 lux, 4500 — 5250 lux. Thi nghiém dugc thuc hién lip lai ba 1an, mdi nghiém thtc
tién hanh nudi trong 3 chai nudc bién. Sau 7 ngay nudi cay tién hanh thu hoach bang

ludi loc va can trong lugng tdo troi (moi chai nudce bién lay mot mau tao tuoti).
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Bang 4. 3 : Trong lwong tio twoi thu dwec sau 7 ngay nudi cdy (SO g tio twoi/1Lmoi
truong) ¢ thi nghiém 2

Dot Cuong do chiéu sang khac nhau

TN 1500 — 1750 lux 3000 — 3500 lux 4500 — 5250 lux
Dot |17 17 20 20 17 20 23 27 20
Dot IT | 17 17 13 23 23 20 17 17 10
bot Il | 20 20 13 20 20 20 17 23 23

Theo két qua trén v&i viéc xur 1y bang stagraphic thi trong luong tao tuoi thu
dugc & cac diéu kién ché do chiéu sang khac nhau 13 c6 sy khac biét vé phuong dién
thong ké hoc (P < 0,05). Va giira cac ché do chiéu sang khac nhau 1500 — 1750 lux véi
3000 — 3500 lux, 3000 — 3500 lux véi 4500 — 5250 lux, hay 1500 — 1750 lux vai 4500 —

5250 lux thi trong lugng tao tuoi thu dugce cling c¢6 sy khac nhau.

Hinh 4. 6 : Tao Spirulina platensis nudi & ngay thir 5 trong diéu kién anh
sang tir 3000 — 3500lux
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Hinh 4. 7: Tao nudi & diéu kién anh sang 1500 — 1750 lux trong ngay 1 ciia
thi nghiém

Hinh 4. 8 : Tio nudi ¢ diéu kién anh sang 1500 — 1750 lux trong ngay 5 ciia
thi nghiém

Tao lam c6 thé sinh truong tét trong dicu kién chiéu sang tir 1000 — 4500 lux.(
Nguyén Anh Diing, 1982). Trong thi nghiém bd tri két qua thu duoc khing dinh

Spirulina c6 thé séng sinh truéng va phat trién dugc khi cuong do anh sang chieu tir
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1500 — 5250 lux. Diéu nay la twong dbi phu hop véi nhan dinh cua cac tac gia nhau

trong diéu kién phong thi nghiém.

Anh lméng ciia ché dé chiéu sing
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Cuong do anh sang

Do thi 4. 2 : Biéu do so sanh trong lwong tio twoi thu dwec ¢ diéu kién cwong dd
chieu sang khac nhau (1500 — 1750 lux,3000 — 3500 lux,4500 — 5250 lux).

Nhan xét : nhin vao biéu dd ta thdy & diéu kién chiéu sang 1500 —1750 lux va
3000 — 3500 lux thi trong lugng tao twoi thu dugc 1a twong d6i 6n dinh hon so véi
nghiém thirc con lai 4500 — 5250 lux qua ba dot thi nghiém. Theo mét sd ¥ kién cua céc
nha khoa hoc thi tao Spirulina platensis sinh truong manh & diéu kién chiéu sang tir
3000 — 3500 lux.Va nhin chung két qua thi nghiém thu duoc ciing khang dinh tao
Spirulina platensis phat trién manh dat sinh khdi nhidu va on dinh & diéu kién chiéu
sang tir 3000 — 3500 lux, trong diéu kién nudi & phong thi nghiém vdi cac thong sé nhiét
d6 phong 34 — 37°C, pH = 8 —11, tbc do khudy suc 500 ml/phit.
4.1.2.3 Thi nghiém 3 : Thi nghiém danh gia dnh huwéng cia khdi lwong mudi
bicarbonat trong méi trwong nudi cay Ién sy ting sinh khoi tio Spirulina

Pé khao sat anh huong ctia khdi lwong mudi bicarbonat trong mdi trudng nudi
cdy 1én sy tang sinh khoi tio Spirulina, tién hanh cdy tao giong Spirulina platensis &

ndéng do 30% vao 300 ml méi trudng dinh dudng co ban (Zarrouk) dit trong cac diéu
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ki€n moi trudong chira 16g NaHCO;3;, 16,8g NaHCOs3, 17g NaHCO3. Thi nghi¢m dugc
thyc hién lap lai ba lan, mdi nghiém thirc tién hanh nudi trong 3 chai nudc bién. Sau 7
ngay nudi cay tién hanh thu hoach bang luéi loc va can trong luong tao twoi (mdi chai
nuée bién 1y mot miu tao twoi).

Bang 4. 4 : Trong lwgng tio twoi thu dwoc sau 7 ngay nudi cdy (SO g tao twoi/1Lmoi
truong) ¢ thi nghiém 3

Dot Néng d6 mudi NaHCO;
TN 169 16,89 179
botl | 20 20 17 10 13 20 17 20 17
botll | 17 13 13 20 17 20 17 17 17
Dot 17 17 17 20 17 17 17 27 13
Il

Két qua thu duoc ching to Spirulina déu c6 kha nang sinh truéng va phat trién
t6t trong cac diéu kién moi truong co chira 16g NaHCO;, 16,89 NaHCO3, 17g NaHCO;
Tuy nhién xir 1y s liéu v6i phan mém stagraphic thay trong luong tao twoi thu
dugc nudi trong dicu kién méi trudng co chia 16g NaHCO; , 16,89 NaHCO3, 17¢g
NaHCO; 1a ¢6 su khéc biét vé phuong dién théng ké hoc (P < 0,05). Tuc la su phat trién
clia tao trong diéu kién méi truong cd chira lwong mudi NaHCO; khac nhau (16g

NaHCO;, 16,8g NaHCO;, 17g NaHCO5) 1a khéc nhau.
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Su hinh thanh
thanh cac hoai
phan cit thanh
nhiing doan tao
nho

Hinh 4. 9 : Sy hinh thanh cac thé hoai bao mau vang ciia Spirulina platensis

Két qua thu dugc ddng nghia v6i viée co thé nudi Spirulina platensis ¢ cac didu
kién mai truong ¢ chira tir 16 — 17g NaHCOs. Theo 1y thuyét thi Spirulina platensis c6
thé sdng duoc trong mdi trudong co chira tir 1,2 — 16,8 g NaHCO3. Vay két qua thyc
nghiém khao sat 1a tuong ddi pht hop véi thi nghiém da dua ra.
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Anh huong cua muoi bicarconate
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Do thi 4. 3 : Biéu do so sanh trong lweng tio twoi thu dwoe & diéu kién mdi trueong
chira ham lwgng muoi bicarbonat khac nhau (16g NaHCOg3, 16,8g NaHCO3, 179
NaH COg)

Nhén xét : tir biéu do trén nhan thdy & moi truong chira 17g NaHCOj5 thi trong
luong tdo tuoi thu hoach dugc 1a nhiéu nhét va chat lugng tuong ddi 6n dinh qua ba lan
thi nghiém. Nhu vay nudi Spirulina platensis ¢ trong phong thi nghiém véi viéc kiém
soat va 6n dinh mot s yéu td nhiét d6 phong 34 — 37°C, pH = 8 — 11, cudng do anh
sang 3000 — 3500 lux, toc do khudy suc 500 ml/phat thi moi truong co thé chira luong
mudi bicarconat tir 16 — 17g NaHCOs tao van sinh trudng phét trién tét, sinh khdi thu
duoc cao.
4.1.2.4 Thi nghiém 4 : Thi nghiém danh gid dnh huwéng ciia caic moi trwong nudi
cay khac nhau 1én sy ting sinh khéi tdo Spirulina:

Pé khao sat anh hudng ciia cic mdi truong nudi cay khac nhau 1én sy ting sinh
khéi tao Spirulina, tién hanh cdy tao gidng Spirulina platensis ¢ néng d6 30% vao 300
ml mdi trudng dinh dudng khic nhaubao gém : méi truong 1 : moi truong co ban
(Zarrouk), moi truong 2 : moi truong 1 ml ri duong + 16,8 g NaHCO;, moi truong 3 :

moi truong 1,5 ml ri duong + 16,8 g NaHCO3. Thi nghiém duoc thyc hién 13p lai ba lan,
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mdi nghiém thire tién hanh nudi trong 3 chai nudc bién. Sau 7 ngdy nudi cdy tién hanh
thu hoach bang ludi loc va cin trong lwong tao tuoi (mdi chai nuéc bién ldy mot mau

tao tuoi).

Bang 4. 5: Trong lwgng tio twoi thu dwogc sau 7 ngay nudi cdy (SO g tao twoi/1Lmdi
truong) ¢ thi nghiém 4

bot Céc moi trudong nudi cay
TN Moi trudong co ban | Moi truong 1 ml ri duwong | Moi truong 1,5 ml ri
(Zarrouk) + 16.8 g NaHCO; duong +16.8 g
NaHCO;
botl | 20 20 23 13 17 23 23 23 17
Dot Il | 23 17 23 27 23 20 13 13 10
botIl | 23 13 13 20 17 17 17 20 20

Két qua thu duoc dong nghia véi viée tao Spirulina platensis co thé sinh trudng
va phat trién t6t trong ca 3 loai mdi trudng (moi trudng co ban (Zarrouk), méi trudong 1
ml ri duong + 16,8 g NaHCO3, moéi truong 1,5 ml ri duong + 16,8 g NaHCO5).

C6 su khac biét vé phuong dién thong ké hoc (P < 0,05) trong lugng tao tuoi thu
duoc nudi trong diéu kién cac moi truong khac nhau (méi trudng co ban (Zarrouk), moi
trrong 1 ml ri duong + 16,8 g NaHCO3, moi truong 1,5 ml ri duwong + 16,8 g NaHCO3)
khi xir Iy s6 liéu véi phan mém stagraphic. Tire 1a su phat trién sinh khéi cia tao trong

cac moi truong khac nhau 1a khac nhau.
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Hinh 4. 10 : Hinh thai s¢i tdo trong méi trwong cé st dung ri dwong 1ml

quan sat ¢ x400
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Su hinh thanh cac
bot khi khong tan
trong chai tdo do
sinh khéi phat trién
nhiéu

Hinh 4. 11 : Kha niing Ién sinh khdi cao va dic cia tio trong méi truong 1ml
ri dwong + 16,8¢ NaHCO;

Nguoi ta nghién ciru va tim ra rit nhiu cac méi trudng nhan tao don gian dé
kiém ma van day du dudng chit cho su phét trién cua tio Spirulina platensis, va moi
truong ri duong ciing c6 thé 1a mot trong nhitng mdi trudng c6 thé thay thé moi truong

co ban.Vay két qua thuc nghiém khao sat 1a twong d6i phut hop véi thi nghiém di dua ra.
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Anh hwong caa cac moi trwong
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Do thi 4. 4 : Biéu dd so sanh trong lwong tao twoi thu dwoc ¢ diéu kién méi truong
khac nhau ( méi truedng co ban (Zarrouk), méi trweong 1 ml ri dwong + 16,8 g
NaHCO3, méi trwong 1,5 ml ri dwong + 16,8 g NaHCO,).

Nhén xét : tir biéu d6 trén nhan thiy & méi truong chira Iml ri duong + 16,8g
NaHCOj; thi trong luong tao tuoi thu hoach duogc la nhiéu nhit va chat luong tuong doi
6n dinh qua ba lan thi nghiém. Nhu vdy nudi Spirulina platensis ¢ trong phong thi
nghiém véi viéc kiém soat va 6n dinh mot sé yéu té nhiét do phong 34 — 37°C, pH = 8 —
11, cudng d6 anh sang 3000 — 3500 lux, tbc d6 khudy suc 500 ml/phit thi c6 thé dung
moi trudng 1 ml ri dudng + 16,8 g NaHCO; thay thé cho méi trudng co ban ( Zarrouk)
ma tao van sinh trudng phat trién tdt, sinh khdi thu duoc cao.

4.2 Phuong phap thu hoach tio

Trong qua trinh 1am thi nghiém nhan thay Spirulina 12 mot trong nhitng ddi tugng
dé dang thu hoach bang cac 1ué6i loc voi dudng kinh 16 thich hop. C6 thé noi ludi loc 1a
cong cu thu hoach tdo vira ti¢n 1gi vira dé kiém, ma chi phi lai khong cao qua. Viéc thu
hoach tdo tdt, hiéu qua cao thi sinh khéi thu duogc 1a mot diéu hét sire don gian cho cac
cong doan ché bién tao sau nay.

Trén thé gidi, nguoi ta thu hoach tao theo nhidu phwong phéap khac nhau.
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+ Phuong phap ly tim véi viée sir dung chat ling dong
Theo Glueke va Oswald (1965) da nghién ctru anh hudéng cta phén, cacbonmetyl-
xenluloz bentonid va v6i dén hiéu qua thu hoi tao bang phuong phép ly tim, ho di rit ra
két luan 13 khi cho céac chat phu gia d6 vao dung dich va dua do pH tdi1 6,8 thi viéc thu
hoi tao bang viéc ly tim kha tét.
Nhung gia thanh khi thu hoach tao c6 thé sir dung phu gia khd cao, chimg to
phuong phap nay khong kinh té.
+ Phuong phap két tu va tuyén ndi
Nhiéu nha khoa hoc di st dung thanh cong phuong phap két tu va tuyén ndi dé thu
hoach tao. Theo phuong phap nay dau tién nguoi ta cho phén (1a chat két ty) dé két tu
tao lai sau d6 suc khong khi vao dé cac cum két tiia d6 noi 1én va ngudi ta vot ra ngoai.
Tuy nhién theo phuong phap nay phai tiéu ton kha nhiéu hod chat (lidu lugng phén téi
70 — 100 mmg/1 lit dung dich), do ham lugng phén cao nhu vy trong san pham co thé
gy doc hai ddi v6i cac dong vat nudi.
+ Phuong phap tu két tia
Tu két tia 13 hién twong ling dong tao sau mot thoi gian nudi cay do d6 pH ting 1én rat
cao. Vi tao tiéu thu CO, nén do pH tang lén dan dan t6i viéc két tia ciia hydroxyt magie
(Mg(OH),) va carbonatcanxi (CaCOj;) sé& kéo theo tao lang xudng. Viéc thu hoach tao
theo phuong phap nay c6 mot sé nhugc diém : do thu hoach bang ling trong luc dan t6i
yéu cau phai tuyét ddi tinh, nhiét do va thoi tiét co thé anh huong téi viée ting cao pH
do d6 anh hudng t6i viée ling dong tao, mat khac theo phwong phap nay can mot dién
tich kha rong.
+ Phuong phap két hop nho tac dung cua trong luc va loc ly tAm
Niam 1967 cong ty SOSA (Méhicd) dwa ra mot phuong phap thu hoach tao kha kinh té :
Dich tao dau tién duge loc trén cic tAm nghiéng nho tac dung cua trong lyc. Sau d6 dich
tao duogc loc tinh trén may loc trdng quay hodc ly tim. Theo phuong phap nay khong
phai tiéu tdn hoa chat, san phém tao thu dugc dam bao vé sinh, sach s&, thiét bj thu

hoach kha don gian. (Nguyén Anh Diing, 1982).
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Hinh 4. 12: T4o Spirulina Platensis thu hoach bang lwéi loc

Nhu vay theo két qua thyc nghiém thi nghiém va thong ké cac phuong phap dua
ra, thi vin dé thu hoach tao bang ludi loc 1a phu hop véi cac thi nghiém dung tich nho
trong diéu kién phong thi nghiém. Ludi loc véi duong kinh 16 loc phu hgp dam bao
duoc cac thong s6 nhu dam bao vé sinh, an toan, hiéu quad, khong gay ddc hai, thiét bi
don gian it ton kém kinh té.

4.3 May khudy dung tich nhé
4.3.1 Nguyén tic ciu tao
Thiét bj khudy gém cac b phan co ban sau :
Thung khudy hay con goi 14 thung chtra (6) hinh tru véi day tron, duoc lam tir thing
nuée thé tich t6i da co thé chira 1a 21L, bén trong 1a mdi truong dich 1ong nudi tao chia
day du cac chat dinh dudng can thiét. Theo duong tdm cua thung lap truc khudy (8) véi
canh khudy (3). Truc khudy xuyén qua nip va dé hé phan trén boi mot trong hai chiée
trong cdp banh ring (4).Truyén chuyén dong cho truc khudy tir dong co (5) qua nam
diéu chinh téc do (2) dé tao toc do thich hop cho canh khudy. Bién nap (1) ¢6 nhiém vu

6n dinh khi dong dién chay qua t6i va lam quay dong co. Khung sb (7) c6 tac dung nang
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dd va diém tua cho toan bo thiét bi khudy, bén trén c6 ddy nip bang bia cactong climg dé
giam sy anh hudng cua diéu kién bén ngoai t6i moi trudng nudi.
Thiét bj khudy dung tich nho nay duoc ché tao theo dang hd, tic 1a khong c6 su ngin

cach gilta moi1 trudong nuodi tdo voi moi truong bén ngoai.

? I

_\ ,
: BiEw Ap i/

i @ i ol He 8 .ﬁ- ‘ﬁ_ 3
: Cank bibudy
: Elf.hél:p bark rang | | | Y |
;B oo )
: Thang chaa 2 o S
. H:l'?ll_lll'?g

ST

-

[T B 1 T T R PL T )

Hinh 4. 13 : Nguyén tiic ciu tao may khudy
4.3.2 Nguyén ly hoat dong

Khi c6 dong dién xoay chiéu chay qua bién ap chuyén d6i thanh dong mét chiéu
lam quay dong co. Pong co truyén chuyén dong va lam quay truc khudy thong qua
truyén chuyén dong cho cip banh riang. Canh khuay dugc gan mot cach chic chin & truc
khudy, vi vay khi truc khudy quay kéo theo su quay cua canh khudy tao chuyén dong
tron trong dung dich nudi cia thung chira. Nhu vay trong moi trudng nudi tdo s€ hinh
thanh mot khéi dich 1ong chuyén dong thong nhat, chat dinh dudng s& gap tiép xtic vai

tdo & cac vi tri khac nhau, khong lam léng dong tdo, tdo sé€ sinh trudng va phat trién tot.



Su hinh thanh cac
vang tao khi nuéi bang
suc khi & binh nhua
10L

Hinh 4. 15: M6 hinh 3D may khuay dung tich nhé
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4.3.3 Ung dung nudi tao thé tich nhé

Véi thé tich chira trong binh chtra rir 20 — 50 L, may khudy tao nay c6 thé ap
dung dé nudi Spirulina platensis trong phong thi nghiém. Néu thung chira 1a thing nhua
dung tich tdi da khoang 20 L, dit duoc hai thung trong khung ctia may khudy véi mot
khoang cach thich hop nhu hinh 4.15, mdi thung s& dugc khudy véi cac canh khudy
riéng. Nho vay, trong mdi thung dung dich tao s& 1a mot hdn hop chuyén dong dong
nhét dudi tac dung cua thiét bi khuéiy, tranh dugc hién tugng phan tﬁng tao trong dich
nudi cdy. Khi thu hoach sinh khéi tio c6 thé ning phan gia d& hé thong cua thiét bi
khuéy, hai thung moi truong nuodi tdo s€é dugc kéo ra dé dang, thuan tién cho viéc bo
sung moi trudng cling nhu cung cip giéng hay thu hoach tao. Ngoai ra ta c6 thé thay hé
thong hai thung chtra bang mot tu kinh chira bang kinh dung tich tir 20 — 50L, khi d6 s&
hinh thanh hai ludng chuyén dong cua dich tao trong tu kinh, tao s& co diéu kién tiép

xuc v6i chit dinh dudng sinh trudng va phat trién 6n dinh.

Thung dung dich tdo Thung dung dich tdo
Spirulina platensis long Spirulina platensis long
(moi truong Zarrouk) (moi truong ri duong)

Bo phén’
nang thiét
bi khuay

Hinh 4. 16: May khuiy tng dung nubi tio Spirulina platensis
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PHAN V : KET LUAN VA PE NGHI

5.1 Két luan

Qua qua trinh khéo sat bang thue nghiém mot s6 phuwong phép ting sinh khéi tao
Spirulina platensis qui md phong thi nghiém chiing toi rat ra mot sb két luan sau :
5.1.1 Thi nghiém ting sinh khdi Spirulina platensis

. Vi cac khoang nong d6 nudi cdy ban dau thi sy gia ting sinh khdi tao ty 1
thuan v6i nong d6 nudi cdy. Cu thé néng do cdy tao gidng ban dau 1a 20%, 25%, 30%
thi & 30% trong luong tao tuoi thu hoach dugc nhiéu nhét, va tdo c6 mau xanh ddm hon
s0 v6i & ndng do 20%, 25%. Nhu vdy ¢ su anh hudng cta ndng do tao gidng ban dau
to1 kha ndng thu hoach tao tuoi.

. Anh sang anh huong dén su gia tang sinh khdi tao. Vi cac nghiém thic
1500 —1750 lux, 3000 - 3500 lux, 4500 — 5250 lux khang dinh tao Spirulina platensis
c6 thé sdng va sinh trudng t6t, trong diéu kién cuong d6 anh sang tir 1500 — 5250 lux.
Trong d6 & khoang cudng do tir 3000 — 3500 lux tao sinh truong va phat trién manh va
tot nhat,

. Ham luong mudi bicarbonat trong méi trudong nudi cdy co anh huong téi
kha nang tiang sinh khéi tao. Tao Spirulina platensis c6 thé song va ton tai, phat trién
manh trong diéu kién méi truong dinh dudng c6 chira ham luong NaHCO; tir 16 — 17g.
O diéu kién méi truong chira 17g NaHCOj, thi trong lugng tao twoi thu duoc nhiéu nhét
va chit luong twong ddi 6n dinh qua ba 1an 13p lai thi nghiém.

. MBbi truong khac nhau c6 anh hudng téi viéc ting sinh khdi tao (mét truong
Zarrouk, mot truong 1 ml ri duong + 16,8 g NaHCO3, moi truong 1,5 ml ri duong +
16,89 NaCHO3). Spirulina platensis c6 thé ting sinh va phat trién tt trong ca ba loai
moi truong trén. Moi truong 1 ml ri duong + 16,8 g NaHCO3 va moi truong 1,5 ml ri
duong + 16,8g NaCHOj c6 thé thay thé duge moi truong co ban Zarrouk ma ham luong
sinh khéi tao van cao. Trong d6 mdi truong 1 ml ri duong + 16,8 g NaHCOj; trong lugng

tao tuoi thu hoach dugc la nhiéu va twong doi on dinh hon so véi hai méi truong con lai.
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5.1.2 Phwong phap thu hoach tao

Theo théng ké va thu thap thi ¢6 rat nhiéu phuong phap khac nhau dé thu hoach
tao Spirulina platensis. Trong qua trinh thuc hién dé tai, ching t6i thdy phwong phép thu
hoach bang ludi loc 13 tot nhat vi duong kinh luéi loc phu hop thi phuong phap nay van
cho kha ndng thu hoach cao, hi¢u qua, an toan, v¢ sinh, khong doc hai va 6 nhiém moi
truong. Bang khao sat thuc nghiém trong cac thi nghiém ting sinh khdi tao thiy nén
dung luéi loc dé thu hoach Spirulina platensis.
5.1.3 May khuay tio dung tich nho

C6 thé thiét ké cac may khudy tao dung tich nhé tir 20 — 50L & qui m6 phong thi
nghiém van c6 kha ning ting sinh khdi tao tot. Spirulina platensis c6 thé khudy trong
moi truong dich 1ong trong diéu kién khao sat thi nghiém cho két qua sinh truong 6n
dinh sinh khdi nhiéu. May khudy tao 1a mot trong nhitng tmg dung cho viéc nudi tao &
thé tich 20 — 50L, ngoai ra con han ché duoc viée nodi vang tdo cua cac qua trinh suc khi
khi nudi tdo & cac binh nhya thé tich tir 5 — 20L.
5.2. Pé nghi

v' Trong qua trinh thu hoach tdo can tim cach khir mui tanh cua tao, xtr 1y cac
hoa chit ctia méi trudng nudi.

v Thir nghiém cac phuong phap gy nuéi ting sinh khdi tao & quy mo san xuat.

v' B} tri thi nghiém & cac diéu kién nhiét do thdp va cao hon (ngoai khoang
nhiét do 34 —37°C).

v' Khao sat thém tac dong cong gdp cua cac yéu td 1y hoa trong khi nudi ciy
Spirulina platensis & phong thi nghiém.

v/ Nén tién hanh xur 1y dich nudi (sau khi d3 thu hoach tao) dé tranh lam 6
nhiém mai trudng va cac hé sinh thai.

v B tri thi nghiém thu hoach tdo v&i nhiéu ¢& ludi loc dé viéc thu hoach dat két
qua t6i wu.

v’ Chat lugng tao sau khi thu hoach can duge kiém dinh vé vé sinh an toan thuc
pham.

v Can thir nghiém nudi tao vdi diéu kién khuay trén bé mat.
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Phu luc 1 : Méi truwong Zarrouk nuéi tio ( Pang Pinh Kim, Ping Hoang Phuéc

Hién, 1999).

Phu luc 2 : Trong lugng tio twoi thu dwgce trong thi nghiém 1 (g/L)

STT | Thanh Phan Pon vi ( g/L)
1 NaCl 1

2 MgS0,.7H,0 0,2

3 CaCl, 0,04

4 FeSO,.7H,0 0,01

5 EDTA 0,08

6 KH,PO, 0,5

7 NaNO; 2,5

8 K,SO4 1

9 NaHCO; 16,8

Dot Nong d6 nudi cay tao giong Spirulina platensis ban dau
Tn 20% 25% 30%
Dot | 10 13 10 13 13 17 17 13 17
Dot II 7 10 10 13 13 17 17 17 17
Dot 13 10 7 10 17 10 17 17 20
Il




Phu luc 3 : Trong lugng tido twoi thu dwgce trong thi nghiém 3 (g/L)
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Dot Céc cudng do chiéu sang khac nhau

Tn 1500 — 1750 lux 3000 — 3500 lux 4500 — 5250 lux
botl |17 17 20 20 17 20 23 27 20
botII | 17 17 13 23 23 20 17 17 10
Dot 20 20 13 20 20 20 17 23 23
Il

Phu luc 4 : Trong lwgng tio twei thu dwge trong thi nghiém 3 (g/L)

Dot Céac ham luong mudi bicarbonat trong moi trudong nudi cay ( g/L)

Tn 16g NaHCO; 16g NaHCO; 16g NaHCO;
Dot I 20 20 17 10 13 20 17 20 17
Dot 11 17 13 13 20 17 20 27 17 27

Dot 17 17 17 20 17 17 17 27 13

Il

Phu luc 5 : Trong lwgng tao twoi thu dwge trong thi nghiém 4 (g/L)

Dot Céc loai moi truong khac nhau (ml/L)
Tn 0 ml ri dudng ( I ml ri duong + 16,8¢ 1,5 ml ri duong
Zarrouk) NaHCO; +16,89 NaHCO;
Dot | 20 20 23 13 17 23 23 23 17
Dot 11 23 17 23 27 23 20 13 13 10
Dot 23 13 13 20 17 17 17 20 20
Il




Phu luc 6 : Bing Anova cia thi nghiém 1

One-Way Analysis of Variance

Data: NONGDO1.tro ng |

Level codes: NONGDO1.no ng_ o

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 213.85185 2 106.92593 20.882 .0000
Within groups 122.88889 24  5.12037

Total (corrected) 336.74074 26

0 missing value(s) have been excluded.

Phu luc 7 : Bang trung binh cta thi nghiém 1

Table of means for NONGDO1.tro_ng_|__ by NONGDO1.no_ng_ o

Stnd. Error Stnd. Error 95 % LSD

Level Count  Average (internal) (pooleds) intervals for mean

0.2 9 10.000000 .7071068 .7542745 8.898952 11.101048
0.25 9 13.666667 .9279607 .7542745 12.565619 14.767715
0.3 9 16.888889 .5879447 7542745 15.787841 17.989937

Total 27 13518519 4354806 .4354806 12.882828 14.154209
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Phu luc 8 : Tric nghiém chi tiét cia thi nghiém 1

Multiple range analysis for NONGDOL.tro ng | by NONGDO1.no ng_ o

Method: 95 Percent LSD

Level Count  Average Homogeneous Groups

0.2 9 10.000000 X
0.25 9 13.666667 X
0.3 9 16.888889 X

contrast difference  limits

0.2 -0.25 -3.66667  2.20210 *
0.2 -0.3 -6.88889  2.20210 *
0.25-0.3 -3.22222  2.20210 *

* denotes a statistically significant difference.

Phu luc 9 : Bang Anova cua thi nghiém 2

One-Way Analysis of Variance

Data: ANHSAN1.Tro_ng_ |

Level codes: ANHSANL1.as

Labels:

Means plot: LSD Confidence level: 95  Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 280.07407 18 15559671 2.114 .1407
Within groups 58.88889 8  7.361111

Total (corrected) 338.96296 26
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0 missing value(s) have been excluded.

Phu luc 10 : Bang trung binh cta thi nghiém 2

Table of means for ANHSANL1.Tro ng_ | by ANHSANL1.as

Stnd. Error Stnd. Error

95 % LSD

24.425255
21.425255
24.425255
27.425255
27.425255
24.425255
24.425255
24.425255
24.425255
27.425255
31.425255
24.425255
21.425255
21.425255
14.425255
21.425255
27.425255
27.425255

Level Count  Average (internal) (pooleds) intervals for mean
1500-1 9 17.111111 9043789 .9043789 15.636026 18.586196
3000—-3 1 20.000000 .0000000 2.7131368 15.574745
3001-3 1 17.000000 .0000000 2.7131368 12.574745
3002-3 1 20.000000 .0000000 2.7131368 15.574745
3003—-3 1 23.000000 .0000000 2.7131368 18.574745
3004-3 1 23.000000 .0000000 2.7131368 18.574745
3005-3 1 20.000000 .0000000 2.7131368 15.574745
3006-3 1 20.000000 .0000000 2.7131368 15.574745
3007-3 1 20.000000 .0000000 2.7131368 15.574745
3008—-3 1 20.000000 .0000000 2.7131368 15.574745
4500-5 1 23.000000 .0000000 2.7131368 18.574745
4501-5 1 27.000000 .0000000 2.7131368 22.574745
4502-5 1 20.000000 .0000000 2.7131368 15.574745
4503-5 1 17.000000 .0000000 2.7131368 12.574745
4504-5 1 17.000000 .0000000 2.7131368 12.574745
4505-5 1 10.000000 .0000000 2.7131368 5.574745

4506 -5 1 17.000000 .0000000 2.7131368 12.574745
4507-5 1 23.000000 .0000000 2.7131368 18.574745
4508-5 1 23.000000 .0000000 2.7131368 18.574745

Total 27 19.037037 5221434 5221434 18.185396 19.888678

Phu luc 11 : Tric nghiém chi tiét ciia thi nghi¢m 2

Multiple range analysis for ANHSAN1.Tro_ng | by ANHSAN1.as

Method: 95 Percent LSD
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Level Count  Average Homogeneous Groups
4505-5 1 10.000000 X

3001-3 1 17.000000 XX

4503-5 1 17.000000 XX

4504-5 1 17.000000 XX

4506-5 1 17.000000 XX

1500-1 9 17.111111 X

3000—-3 1 20.000000 XX

3002-3 1 20.000000 XX

3005-3 1 20.000000 XX

3006-3 1 20.000000 XX

3007-3 1 20.000000 XX

3008—-3 1 20.000000 XX

4502-5 1 20.000000 XX

3003-3 1 23.000000 XX

3004-3 1 23.000000 XX

4500-5 1 23.000000 XX

4507-5 1 23.000000 XX

4508-5 1 23.000000 XX

4501-5 1 27.000000 X

contrast difference +/- limits

1500 — 1750 lux -3000-3500 I  -2.88889  6.59678
1500 — 1750 lux -3001-3500 I  0.11111  6.59678
1500 — 1750 lux -3002-3500 I -2.88889  6.59678
1500 — 1750 lux -3003-3500 I -5.88889  6.59678
1500 — 1750 lux - 3004 -3500 I -5.88889  6.59678
1500 — 1750 lux -3005-3500 I  -2.88889  6.59678
1500 — 1750 lux - 3006 —3500 I  -2.88889  6.59678
1500 — 1750 lux - 3007 -3500 | -2.88889  6.59678
1500 — 1750 lux - 3008 —3500 I  -2.88889  6.59678
1500 — 1750 lux -4500-52501u  -5.88889  6.59678
1500 — 1750 lux -4501-52501u  -9.88889  6.59678 *
1500 — 1750 lux - 4502 -52501u  -2.88889  6.59678
1500 — 1750 lux -4503-52501u  0.11111  6.59678
1500 — 1750 lux - 4504 -5250lu  0.11111  6.59678
1500 — 1750 lux -4505-5250lu  7.11111  6.59678 *



1500 — 1750 lux - 4506 — 5250 lu
1500 — 1750 lux - 4507 — 5250 lu
1500 — 1750 lux - 4508 — 5250 lu

3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3000 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3001 — 3500
3002 — 3500
3002 — 3500

lux - 3001 — 3500 |
lux - 3002 — 3500 |
lux - 3003 — 3500 |
lux - 3004 — 3500 |
lux - 3005 — 3500 |
lux - 3006 — 3500 |
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3002 — 3500 |
lux - 3003 — 3500 |
lux - 3004 — 3500 |
lux - 3005 — 3500 |
lux - 3006 — 3500 |
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3003 — 3500 |
lux - 3004 — 3500 |

0.11111
-5.88889
-5.88889
3.00000
0.00000

-3.00000
-3.00000
0.00000
0.00000
0.00000
0.00000
-3.00000
-7.00000

0.00000

3.00000

3.00000

10.0000

3.00000
-3.00000
-3.00000

-3.00000
-6.00000
-6.00000
-3.00000
-3.00000
-3.00000
-3.00000
-6.00000
-10.0000
-3.00000

0.00000

0.00000

7.00000

0.00000
-6.00000
-6.00000

-3.00000
-3.00000

6.59678
6.59678
6.59678
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051



3002 — 3500
3002 — 3500
3002 — 3500
3002 — 3500
3002 — 3500
3002 — 3500
3002 — 3500
3002 — 3500
3002 - 3500
3002 — 3500
3002 — 3500
3002 — 3500
3002 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3003 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500
3004 — 3500

lux - 3005 — 3500 |
lux - 3006 — 3500 |
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3004 — 3500 |
lux - 3005 — 3500 |
lux - 3006 — 3500 |
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3005 — 3500 |
lux - 3006 — 3500 |
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu

0.00000
0.00000
0.00000
0.00000
-3.00000
-7.00000
0.00000
3.00000
3.00000
10.0000
3.00000
-3.00000
-3.00000
0.00000
3.00000
3.00000
3.00000
3.00000
0.00000
-4.00000
3.00000
6.00000
6.00000
13.0000
6.00000
0.00000
0.00000
3.00000
3.00000
3.00000
3.00000
0.00000
-4.00000
3.00000
6.00000
6.00000
13.0000
6.00000

8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
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3004 — 3500
3004 — 3500
3005 — 3500
3005 — 3500
3005 — 3500
3005 — 3500
3005 - 3500
3005 - 3500
3005 - 3500
3005 — 3500
3005 — 3500
3005 — 3500
3005 — 3500
3005 - 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3006 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3007 — 3500
3008 — 3500
3008 — 3500
3008 — 3500

lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3006 — 3500 |
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3007 — 3500 |
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 3008 — 3500 |
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu
lux - 4503 — 5250 lu
lux - 4504 — 5250 lu
lux - 4505 — 5250 lu
lux - 4506 — 5250 lu
lux - 4507 — 5250 lu
lux - 4508 — 5250 lu
lux - 4500 — 5250 lu
lux - 4501 — 5250 lu
lux - 4502 — 5250 lu

0.00000
0.00000
0.00000
0.00000
0.00000
-3.00000
-7.00000
0.00000
3.00000
3.00000
10.0000
3.00000
-3.00000
-3.00000
0.00000
0.00000
-3.00000
-7.00000
0.00000
3.00000
3.00000
10.0000
3.00000
-3.00000
-3.00000
0.00000
-3.00000
-7.00000
0.00000
3.00000
3.00000
10.0000
3.00000
-3.00000
-3.00000
-3.00000
-7.00000
0.00000

8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
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3008 — 3500 lux - 4503 — 5250 lu
3008 — 3500 lux - 4504 — 5250 lu
3008 — 3500 lux - 4505 — 5250 lu
3008 — 3500 lux - 4506 — 5250 lu
3008 — 3500 lux - 4507 — 5250 lu
3008 — 3500 lux - 4508 — 5250 lu

4500 — 5250 lux
4500 — 5250 lux
4500 — 5250 lux
4500 — 5250 lux
4500 — 5250 lux
4500 — 5250 lux
4500 — 5250 lux
4500 — 5250 lux
4501 — 5250 lux
4501 — 5250 lux
4501 — 5250 lux
4501 — 5250 lux
4501 — 5250 lux
4501 — 5250 lux
4501 — 5250 lux
4502 — 5250 lux
4502 — 5250 lux
4502 — 5250 lux
4502 — 5250 lux
4502 — 5250 lux
4502 — 5250 lux
4503 — 5250 lux
4503 — 5250 lux
4503 — 5250 lux
4503 — 5250 lux
4503 — 5250 lux
4504 — 5250 lux
4504 — 5250 lux
4504 — 5250 lux
4504 — 5250 lux
4505 — 5250 lux
4505 — 5250 lux

-4501-5250 lu
- 4502 - 5250 lu
- 4503 - 5250 lu
- 4504 — 5250 lu
- 4505 - 5250 lu
- 4506 — 5250 lu
- 4507 — 5250 lu
- 4508 — 5250 lu
- 4502 - 5250 lu
- 4503 - 5250 lu
- 4504 - 5250 lu
- 4505 — 5250 lu
- 4506 — 5250 lu
- 4507 — 5250 lu
- 4508 — 5250 lu
- 4503 - 5250 lu
- 4504 — 5250 lu
- 4505 —-5250 lu
- 4506 — 5250 lu
- 4507 — 5250 lu
- 4508 — 5250 lu
- 4504 — 5250 lu
- 4505 —-5250 lu
- 4506 — 5250 lu
- 4507 - 5250 lu
- 4508 — 5250 lu
- 4505 — 5250 lu
- 4506 — 5250 lu
- 4507 — 5250 lu
- 4508 — 5250 lu
- 4506 — 5250 lu
- 4507 - 5250 lu

3.00000
3.00000
10.0000
3.00000
-3.00000
-3.00000
-4.00000
3.00000
6.00000
6.00000
13.0000
6.00000
0.00000
0.00000
7.00000
10.0000
10.0000
17.0000
10.0000
4.00000
4.00000
3.00000
3.00000
10.0000
3.00000
-3.00000
-3.00000
0.00000
7.00000
0.00000
-6.00000
-6.00000
7.00000
0.00000
-6.00000
-6.00000
-7.00000
-13.0000
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8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051 *
8.85051 *
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051 *
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051
8.85051 *



4505 — 5250 lux -4508-52501u  -13.0000  8.85051*
4506 — 5250 lux - 4507 -5250 lu  -6.00000  8.85051
4506 — 5250 lux - 4508 -5250 lu  -6.00000  8.85051
4507 — 5250 lux - 4508 -5250 lu  0.00000  8.85051

[ denotes a statistically significant difference.

Phu luc 12 : Bang Anova cia thi nghiém 3

One-Way Analysis of Variance

Data: KHOILUL1.Tro_ng_|__

Level codes: KHOILUL.kho i | 2

Labels:

Means plot: LSD Confidence level: 95  Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 446.96296 4 111.74074 999.999 .0000
Within groups .00000 22 .00000

Total (corrected) 446.96296 26

0 missing value(s) have been excluded.

Phu luc 13 : Bang trung binh cia thi nghiém 3

Table of means for KHOILU1.Tro_ng_|__ by KHOILUl.kho i | 1

Stnd. Error Stnd. Error 95 % LSD

Level Count  Average (internal) (pooleds) intervals for mean
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169 9 16.777778 .8296214 1.3298566 14.836527 18.719028
16,89 9 17.111111 1.1837375 1.3298566 15.169860 19.052362
179 9 20.222222 1.7933347 1.3298566 18.280972 22.163473

Total 27 18.037037 .7677931 .7677931 16.916255 19.157819

Phu luc 14 : Tric nghiém chi tiét ciia thi nghi¢m 3

Multiple range analysis for KHOILU1.Tro_ng_|__ by KHOILU1.kho_i_I_1

Method: 95 Percent LSD

Level Count  Average Homogeneous Groups

169 9 16777778 X
16,8g 9 17.111111 X
179 9 20.222222 X

contrast difference  limits

16g -16,8¢ -0.33333 3.88250
16g -179 -3.44444 3.88250
16,8g-17g9 -3.11111 3.88250

* denotes a statistically significant difference.

Phu luc 15 : Bang Anova caa thi nghiém 4

One-Way Analysis of Variance

Data: MOITRU1.Tro_ng_|__

Level codes: MOITRU1.Kho i | 1

Labels:

Means plot: LSD Confidence level: 95  Range test: LSD



Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 29.85185 2 14.925926 792 4644
Within groups 452.22222 24 18.842593

Total (corrected) 482.07407 26

0 missing value(s) have been excluded.

Phu luc 16 : Bang trung binh cda thi nghiém 4

Table of means for MOITRUL1.Tro_ng | by MOITRU1.Kho i | 1

Stnd. Error Stnd. Error 95 % LSD

Level Count  Average (internal) (pooleds) intervals for mean

oml 9 19.444444 1.3955396 1.4469352 17.332289 21.556600
1ml 9 19.666667 1.4043583 1.4469352 17.554511 21.778822
15ml 9 17.333333 1.5365907 1.4469352 15.221178 19.445489

Total 27 18.814815 .8353884 .8353884 17.595361 20.034268
Phu luc 17 : Tric nghiém chi tiét ciia thi nghiém 4

Multiple range analysis for MOITRU1.Tro_ng_l__ by MOITRU1.Kho_i_|_1

Method: 95 Percent LSD

Level Count  Average Homogeneous Groups

15m 9 17.333333 X
0 ml 9 19.444444 X
1ml 9 19.666667 X
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contrast difference  limits

Oml-21ml -0.22222  4.22431
Oml-15ml 211111 4.22431
Iml-15ml 2.33333  4.22431

[ denotes a statistically significant difference.

Phu luc 18 : Ban vé nguyén tic ciu tao ciia may khuiy
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Phu luc 19 : M6 hinh 3D ciia may khuay
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LOI CAM ON

Thanh kinh gtri 161 cam on dén :

* Ban giam hiéu truong Pai hoc Nong Lam thanh phd HO6 Chi Minh, Ban chu
nhiém bd mén Coéng nghé Sinh hoc, cing tat ca quy Thay Co di truyén dat kién thtrc qui
bau cho em trong sudt qua trinh hoc tp tai truong.

* Co6 Lé Thi Phuong Hong da tan tinh hudng dan, giup d& va tao moi diéu kién
cho em thuc hién va hoan tit khoa luan tét nghiép nay.

* CO Pham Thi Héng Hanh, ¢6 V06 Thi Thanh Binh, ¢6 Pang Thi Thanh Hoa, c6
Tran Hong Thuty khoa Thuy San di tao moi diéu kién gitip d& em trong subt qué trinh
thuc hién dé tai tai phong thi nghiém 305.

*  Cac ban 16p Cong nghé Sinh hoc 28 da dong vién, giup do téi khi kho khan
cling nhu chia xé nhitng niém vui ndi budn trong suét thoi gian hoc tap.

* Ban Ha Tan 16p Nudi trong Thuy san 28, ban Tuan Anh 16p Co khi 28A da
gitip d& toi trong sudt thoi gian thuc hién dé tai.

*  Cudi cung con xin guri 161 cam on sdu sic chin thanh nhat t6i su ¢d vii va dong
vién cua gia dinh, bd me va em da dang va s€ mai la diém tua, chd dua viing chic ca vé

tinh than 1an vat chat, cho con niém tin va dong luc vao chinh ban than dé vuon Ién.



TOM TAT

Ung dung ctia Spirulina platensis trong thyc tién y sinh hoc 1an doi sdng cia con
ngudi ngay cang duoc mé rong nhidu hon. Cac nghién ctru nham ting sinh khéi va khao
nghiém anh hudng cua cac diéu kién khac nhau 1én tao nay dwgc chu ¥ va quan tim dic
biét. Van dé dit ra 1a lam sao dé tang sinh khéi Spirulina trong qua trinh nudi cdy & diéu
kién phong thi nghiém nham dép tng tét cic tmg dung quan trong trén.

Xuat phat tir d6 chung t6i da tién hanh cac nghién ciu nham ting sinh khoi
Spirulina platensis. Thi nghiém 1 : danh gia anh huéng cia ndng do nudi ciy ban dau
1én kha nang thu hoach tao. Thi nghiém 2 : danh gia anh hudng ciia ché do chiéu sang
lén su ting sinh khdi tdo. Thi nghiém 3 : danh gid anh huong cua khéi lwong mubi
bicarbonat trong méi truong nudi ciy 1én sy ting sinh khi tao Spirulina. Thi nghiém 4 :
danh gia anh hudng cta cic moi trudng nudi cay khac nhau 1én sy ting sinh khéi tao
Spirulina. Qua trinh thyc hién cac nghién ciru trén két hop véi viéc dua ra phuong phap
thu hoach tao thich hop, dé xuat va thir nghiém mé hinh may khudy tao dung tich nho ap
dung cho nuoi Spirulina platensis qui mé phong thi nghiém.

Két qua thu dugc sau khi xir 1y sd lidu chung toi nhan thdy ning suit tio
Spirulina platensis tang theo su ting cua ndng d6 nudi cdy ban dau trong khoang nong
do cay tir 20% - 30%. Sy anh huong cta cuong do chiéu sang tdi ting sinh khi cia tao
13 ¢6 co sO, cuong do anh sang thich hop nhat dé nudi tao Spirulina platensis trong diéu
kién phong thi nghiém 1a 3000 — 3500 lux, tuy nhién tdo van c6 kha ning ting truéng va
phat trién tot trong diéu kién chiéu sang tir 1500 — 5250 lux. Khéi lwong mudi
bicarbonat (NaHCOj3) ¢ anh huong t6i moi truong nudi tao, Spirulina platensis co thé
song dugc v6i ham lwong mudi NaHCO; tir 16 - 17g/L méi truong nudi. Moi trudng ri
duong c6 thé thay thé duoc moéi truong co ban (Zarrouk) trong nudi tao Spirulina
platensis, nén pha méi truong 1ml ri duong + 16,8g NaHCO; dé tang sinh tao Spirulina.
Phuong phép thich hop nhit trong cac thi nghiém dé thu hoach tao Spirulina 1a dung
ludi loc. May khudy tao dung tich nho c6 thé duge dung dé nudi Spirulina platensis véi

thé tich chira tir 20 — 50L nudi trong diéu kién phong thi nghiém
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