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PHAN 1
CONG NGHE SAN XUAT PROTEIN

MO DAU

1. Vai tro cia protein doi véi con nguoi:

- Co thé nguoi va dong vat thuong xuyén doi hoi cung cap cac chat dinh dudng
c6 trong thirc an dé c6 thé tlen hanh trao d6i chat, trudc hét nham duy tri sy sdng, tang
cuong sinh trudng va phat trién.

- Thue an, ngoai nudc con gom nhitng nhom chat: protein, chat béo, gluxit,
vitamin, muoi khodng, cac chat gia vi, trong d6 phan quy hiém nhat la protein.

- Protein 12 ngudn nito duy nhat cho nguoi va dong vat. Trong qué trinh tiéu
hoa ctia ngudi va dong vat, protein phan giai thanh khoang 20 axit amin thanh phén,
trong d6 co 8 axit amin khong thay thé (hodc 9 ddi véi tré em, 10 dbi voi lon va 11 ddi
v6i gia cdm) can phai ¢6 san trong thirc dn. Néu khong nhan duoc cac axit amin nay co
thé s& bi bénh hodc chét.

- Thiéu protein s& dan dén nhiéu bénh tat hét sirc hiém nghéo:



+ Bénh thiéu protein l4n dau tién dugc phat hién & Chau Phi, c6 tén goi quéc té
la Kwashiokor, hi¢n nay la bénh phé bién & nhiéu vung trén thé gidi. Tré em méc bénh
nay cham 16n, coi coc, kém phat trién vé tri tué. Bénh nay c6 thé diéu tri bang cach
thém vao khau phan bénh nhan mot luong thich dang cac loai protein ¢ pham chat tot
nhu cazein. Tuy nhién nhiéu tai liéu cho thiy sy kém phét trién vé tri tué vi bénh nay
khong phuc hdi duoc va anh hudng dén toan bo cude doi cia bénh nhan.

+ V& mit sinh 1y, thiéu protein din dén giam thé trong. Hang ngay co thé nguoi
truong thanh c6 toi 100 ti t& bao chét va can thay thé. Thiéu protein thi trudc hét
protein cua gan, mau va chat nhay niém mac, rudt duoc huy dong dé bu dap. Va nhu
vy s€ dan dén suy gan, sO luong khang thé trong mau giam di, sic dé khang ciia co
thé d6i voi bénh bi yéu.

+ V& nhu cau protein ctia ngudi, nhiéu nha nghién ctru cho biét dao dong trong
khoang 80 — 120g/ngay.

2. Pinh nghia vé sinh khdi:

Sinh khéi 14 toan b té bao vi sinh vat (biomas) thu nhan dugc trong qua trinh
1én men. N6 duoc str dung nhu mét ngudn dinh dudng protein cho nguoi va dong vat,
do6i khi dong nghia vai protein don bao (single cell protein — SCP).

3. Protein don bao va da bao:

Cum tir “ protein don bao” duoc ding dé chi ngudn protein méi tim ra tir nhiing
co thé don bao (tir vi sinh vat), phan biét né véi protein tir dong vat va thyc vat
(protein da bao va protein truyén thong).

3.1. Protein da bao: la nguon dinh dudng quan trong nu6i song loai nguoi tir
trude toi nay. Pay 1a ngudn cung cip protein quan trong nhat.

Tuy nhién, do toc do phat trién dan s6 qua nhanh nén ngudn protein nay khong
con du dé cung cap cho nhu cau ngay cang tang cua con nguoi. Hién nay trén thé gidi
c6 khoang 2/3 dan sé dang dimg trude thyc trang thiéu va doi protein, con 1/3 dan sd
lai dwoc cap sb lugng protein du thira so v6i nhu cau. Nguyén nhan:

- Su phan phéi khong dong déu ngudn protein da bao giita cac qudc gia va gitra
cac vung dan cu trong mot qudc gia.

- Trinh d¢ k¥ thuat vé phat trién ngudn protein da bao khong dong déu.

- Su khac nhau vé diéu kién dia 1y: nhitng ving sa mac ty nhién hodc vung co
di€u kién khi hau khong thuan loi cho trong trot va chan nuoi.

- Do chinh con ngudi gdy ra nhu tinh trang 6 nhiém moéi truong, 6 nhiém ngudn
nudc, rung thua, doi troc, song con, su khai thac thiéu khoa hoc 1am cac ngudn thuy
hai san ngay cang can ki¢t v .v..

Cic giai phap ting nhanh ngudn protein da bao:

- Cai bién hé théng di truyén ciia cdy trong va vét nudi: thuc pham duoc ché
bién tor nguon dong vat va thuc vat bién doi gen goi la thyc pham bién doi gen.
Chuong trinh GMO (chuong trinh co thé bién doi gen) gap nhiéu ¥ ki€n phan doi chi
trich vi cho rang thyc pham bién doi gen c6 thé tao ra nhitng bénh tat cho nguoi va



dong vat. Tuy nhién cho dén nay nhi¢u nudc nhu My, Trung Qudc va mot sO nudc van
phat trién manh cac loai dau, ca chua, bap bién doi gen.

- Phat trlen ky thuat di truyen nhung van khong ngimg nghién ctru nang cao hon
nita k¥ thuét truyén thong trong trong trot va chin nudi.

3.2. Protein don bao:

Protein don bao la thuat ngtr chi mdt loai chét dinh dudng co trong té bao va chi
duoc san xudt tir vi sinh vat. Thuat ngit nay khong chi don gian 1a protein tir t& bao cta
co thé don bao, vi rt nhiéu vi sinh vat khong phai la co thé don bao ma vén khai thic
chung. Do do, thuat ngir nady nén hiéu 14 nguon dinh dudng chira nhiéu protein tir vi
sinh vt (tir vi khuan, nAm men, nim sgi va tao).

Protein don bao 1a hudng nghién ciru manh mé hién nay dé giai quyét van dé
thiéu hut protein.

3.2.1. Lich sir phat trién:

Thuat ngi protein don bao c6 tir nhitng nam 50 cia thé ky 20 nhung thyc té loai
ngudi di biét str dung loai protein ndy va cac chat cé trong té bao vi sinh vat tir rat lau:
lam banh mi, sira chua, phomat, bia béng hoat dong séng cua vi sinh vat du khong hiéu
vi sinh vat 1a gi. Mai dén thé ky 17, nguoi ta méi biét dén vi sinh vat 1a mot sinh vat
thtr ba sau dong vat va thuc vat.

Trude thé ky 20, viéc st dung vi sinh vt trong cic qué trinh ché bién thuc
pham hoan toan mang tinh truyén thong va ¢ diéu kién ty nhién. Viéc nghién ctru va
san xuat protein don bao con xa la v6i loai nguoi, nhat 1a véi qui mo cong nghiép.

Pau thé ky thir I, nha may san xuat sinh khi nAm men dugc coi 1a nha may dau
tién san xuat protein don bao tai Ptrc véi phwong phap nudi Candida utilis con goi 1a
“nam men Torula”. Sau d6, mdi quan tim ciia Pirc giam di nhung dén nam 1930, Pirc
mo& phuc hdi va mé rong san Xuét, nang sudt nAm men 13 15.000 TAn/nam, trén co s&
nudi trén dich kiém sunfit, dich thai cua cong nghiép xenluloza, lam thyc phdm phuc
vu trong quan doi va dan thuong, chu yéu 14 ndu canh va 1am xtc xich. Sau nim 1950,
phong trao san xudt SCP lan rong khap Chau Au, My. Tuy nhién tit ca van & qui mé
vira va nho, chu yéu cho chin nudi va c6 thé chiét tach tinh sach protein dé 1am thirc
an nhan tao hodc bd sung vao cac nguén ché bién TP. Vao luc dién ra hoi nghi lan thi
I vé SCP tai Vién K¥ thuat Massachusett (MIT) nam 1967, da s6 cac dy an chi méi
nam trong thuc nghiém, chi sb hiang British Petroleum (BP) la co bdo cao vé nhiing két
qua cua qua trinh 1én men SCP ¢ qui md cong nghiép (CONG NGHIEP). Nhung dén
héi nghi lan thir IT hop vao nim 1973 thi nhiéu hing ciia nhiéu nudc khac nhau da bét
dau san xudt SCP & qui mdé CONG NGHIEP. Ciing bit dau tr nam 1973, CONG
NGHIEP san xuit SCP di c6 nhitng budc phat trién nhay vot do viéc s dung
hidrocabon ctia dau mo, khi d6t 1am ngudn cabon va ning lugng rat c6 hiéu qua. Vay
nguyén nhan nao dan dén viéc nhiéu nudc phai san xuat SCP? San xuat SCP 1a ngudn
protein c6 chat lugng cao thay thé cac loai bot dinh dudng lam tir cac hat chtra dau nhu
dau tuong hoac bt c4 danh cho dong vat sé giai quyét duoc 2 van dé:

+ Tang ngudn dau tuong cd, va ca ngii coc cho dinh dudng ngudi.

+ Cac nudc Chau Au, Nga, Nhat va mot ) vung khac khong tréng duoc dau
twong, do d6 SCP sé& gitip cho nudc do khdong phu thude vao viéc nhap khau protein.



+ Trong té bao vi sinh vat, ngoai ham lugng protein twong d6i 16n con co chat
beéo, vitamin va cac chat khoang, nang sudt cua vi sainh vat vuot xa niang suat cdy
trong va vat nudi trong cong nghiép nhiéu lan.

3.2.2. Pic diém ciia san xuit Protein don bao:
- Chi phi lao dong it hon nhiéu so v&i san xuit ndng nghiép.

- C6 thé san xuat ¢ bat ky dia diém nao trén trai dat, khéng chiu anh hudng cua
khi hau thoi tiét, cac qua trinh cong nghié€p , dé co khi hoé va ty dong hoa.

- Ning suét cao: vi sinh vat c6 téc do sinh san manh, kha ning ting truong
nhanh. Chi trong mét thoi gian ngén c6 thé thu nhan duoc mot khoi lugng sinh khéi rat
16n; thoi gian nay dugc tinh bé‘mg gio, con ¢ dong vat va thuc vat, tinh béng thang hoac
hang chuc nam.

- St dung cac nguén nguyén liéu re tién va hiéu suit chuyén hoa cao. Cac
nguyén li¢u thuong la phé pham, phu pham cta cac nganh khac nhu ri duong, dich
kiém sufit, parafin dau mo v..v.. , tham chi ca nude thai cia mot qué trinh san xut nao
d6. Hiéu suit chuyen hoa cao: h1drat cacbon duoc chuyén hoa té1 50%, cacbuahidro
t6i 100% thanh chat khé cua té bao.

- Ham lugng protein trong té bao rat cao: & vi khuan 1a 60 -70%, & nAm men la
40-50% chat kho v..v... Him luong nay con phu thudc vao loai va chiu nhiéu anh
huong cia diéu kién nuoi cdy. Can cha y rang ham lugng protein & ddy chi bao ham
protein chr khong g6m ca thanh phan nito phi protein khi xac dinh theo phuong phap
nito tong s6 cua Kjeldal, nhu axit nucleic, cic peptit ciia thanh phan té bao.

- Chét lugng protein cao: Nhiéu axit amin cé trong vi sinh vat v6i ham luong
cao, giébng nhu trong san pham cia thit, sita va hon hin protein ctia thuc vat. Protein vi
sinh vat dic biét giau lizin, 1a mot loi thé 16n khi bd sung thirc an va chan nudi, vi
trong thirc an thuong thiéu axit amin nay. Trai lai, ham lugng céc axit amin chira luu
huynh lai thap.

- Kha ning tiéu hod cua protein: ¢6 phan han ché bdi thanh phan phi protein
nhu axit nucleic, peptit cua thanh té bao, hon nita, chinh thanh va vé té bao vi sinh vat
khé cho céac enzim tiéu hoa di qua.

- An toan vé mit doc to: Trong san xuét protien don bao khong dung vi sinh vét
gay bénh ciing nhu loai chtra thanh phan ddc hoac nghi ngo. Vi vdy dén nay hau nhu
SCP chi dung trong dinh dudng dong vat.

- Nhiing van dé ky thuat: Sinh khdi vi sinh vat phai dé tach va xir Iy. Véan dé
nay phu thudc chu yéu vao kich thudc té bao. Sinh khdi ndm men dé tach bang li tim
hon vi khuén. Ngoai ra, vi sinh vat nao cé kha nang sinh truong & mat do cao s€ cho
nang suit cao, sinh truong tot & nhiét do cao (c6 tinh chat ua nhiét va chiju nhiét) s€
giam chi phi vé 1am ngudi trong san xuét, it man cam véi tap nhiém v..v.. sir dung céc
ngudn cacbon ré tién, chuyén hoa cang nhiéu cang tot .. thi s& dugc dung trong san
xuit. Vi viy nim men duogc st dung chii yéu trong san xuét protein don bao.

Nhu vay vu diém cua san xuét protein don bao 1a co thé phan 1ap va lga chon
cac chung vi sinh vat c6 ich va thich hop cho céc qui trinh cong nghé, cho tirng nguyén
lidu 1 cach twong ddi nhanh va d& dang.



CHUONG 1
KHAI NIEM CHUNG VE VI SINH VAT

Protein cua vi sinh vat chu yéu dugc tong hop d€ hinh thanh cac enzim. Vi vy
phan 16n ndm trong té bao, mot so rat it dugc tach ra ngoai moi truong.

Yéu cau ctia cac ching vi sinh vat diing trong san xuét:

- Thoi gian nhan d6i ngan.

- C6 kha ndng tao thanh 40-70% protein.

- Tiéu hoa tdi da cac chit dinh dudng ctia moi truong.

- Khong gy bénh va dem vao méi trudng doc t6.

- C6 sirc bén cao va chiu duge ¢ diéu kién nudi cay khong vo tring.

- D& tach khoi dich nudi cdy trong diéu kién tuyén ndi (flotation) va li tAm tach.
1. Cac nhém vi sinh vét tong hop protein:

1.1. Tao don bao va da bao
1.1.1. Vai tro ciia tio trong doi song

Tao theo tiéng Latin 1a Algue c6 nghia 1a ¢ bién, nhung thyc ra trong nudc
ngot cling nhu trong dat, trong than va 14 cay, trong béo hoa dau v..v déu cé tao.

Trong tuy nhién c6 nhiéu loai tao c6 ham luong protein cao nhung khong sir
dung cho nguoi va gia suc vi ¢6 doc t6. Mot sO tdo 1a mon an dan gian ¢ nhicu dia
phuong nhu: Trung va Bong 4, Nam My hay dung tdo lam, Bolovi va m{t s6 nudc
Nam My dung loai Nostae commune (Sphaeronostos commune), Trung Qudc dung
loai Nematonostos Flagelliforme, & Chau Phi vét loai tdo lam da bao Spirulina
maxima ¢ cac ao hd giau muoi canxi lam thuc dn bodi bo va dung lam mot s6 thude
chita bénh nhu phu chan, dau rang va duong ti€u hoa. Tiur do, tdo Spirulina dugc nhiéu
nudce trén theé gidt dua vao san xuat cong nghi¢p. Khoang nam 1970, nhitng nha khoa
hoc nguoi Phap phat hi¢én ra tdo c6 kha nidng phat trién nhanh va c6 ham lugng protein
cao nén ho da nghién curu va xay dung dugc nhitng qui dinh cong nghé san xuat tao.

Dén nay chi c¢6 3 loai tio don bao san xuit qui mé 16n va co kinh té cao la:

+ Chlorella

+ Spirulina

+ Scenedesmus.

trong d6 hai loai Chlorella va Spirulina dwgc san xuat nhiéu hon ca.

1.1.2. Uu diém cia tio don bao:

- Gia tri dinh dudng cia tdo cao va pham vi ing dung rong rai:

+ Tao don bao c6 ham lugng protein rat cao (chiém khoang 40-55% chat kho),
riéng tao Spirrlina c6 chira té1 70%.



+ Protein cua tdo thudc loai protein hoan hao va co chét lugng cao. Ham lugng
axit amin ctia nhiing protein trong tao gﬁn v6i qui dinh protein tiéu chuén, dic biét la
lizin trong protein cua tdo cao hon han lizin cua lta mach. Tong s6 axit amin khong
thay thé trong protein rat cao, c6 khi 1én dén 42% (bang 1 va bang 2).

+ Tao chira nhiéu protein va vitamin (VIM) (nhit 13 VTM By, va C) nén dugc
san xudt 1am thtrc 3n cho nguoi, gia stic, gia cAm va tom ca.

+ Gia tri dinh dudng cia tdo con thé hién & chat luong va s6 lugng cua cac
VTM co6 trong do. Tao Chlorella cé nhiéu VIM A, nhom VTM B, trong té bao tuoi co
rat nhiéu VIM C. Ngoai ra co rat nhiéu VTM B, K, axit aconitic, axit pantotenic,
biotin, lencophorin trong cac loai tdo.

- Cho dén nay chua tim thay doc t6 nao nguy hiém ton tai trong sinh khéi téo.

- Pic diém cua té bao cac loai tao 1a c6 chat diép luc (chlorophyll). Chat nay co
vai trd quan trong trong viéc c¢b dinh ning lwong dnh sang mit troi cta tao. Vi vay tao
la loai sinh véat tuy dudng, ching hoan toan c6 kha nang quang hgp ma céc gidi hién vi
sinh vat khac khong cé.

- Tao c6 kich thudc t& bao 16n, hoan toan co thé dap ng téi moi yéu cau ky
thuat, dac biét thudn lgi trong giai doan thu nhan.

- Khong bi virus tan cong, song trong nhitng diéu kién don gian.

- Tao co kha nang lam sach cac ngudn nude ban, giit vé sinh moi truong. Tao
lam c¢6 thé tham gia qua trinh ¢6 dinh nito cua khong khi va nho nhiing tinh chat dic
biét cua minh, tdo lam da 16i cubn su chi y cua cac nha khoa hoc trong Iinh vyc di
truyén, té bao, hoa sinh, 1y sinh.

1.1.3. So sanh 2 loai tdo Chlorella va Spirulina

- Tédo Spirulina chira VTM BI12, caroten nhiéu hon han tao Chlorella, chira
nhiéu xantophin 13 chit rat can thiét cho gia cam (dé ga CONG NGHIEP cho trimg ga
c6 long do tuoi, thit ga vang va ngon), Spirulina con chira nhiéu loai chat khang sinh
chéng vi khuan va cac loai ndm, nén c6 thé bao quan rat 1au ma khong bi méc.

- Ham luong protein trong tao Spirulina cao hon nhiéu so voi tao Chlorella.
Protein cua té bao Spirulina 1a 60-70%, Chlorella 1a 40-50%.

- Kich thuéc cua tdo Spirulina 16n hon kich thudce cua tdo Chlorella. Mat khéc,
tao Spirulina trong qué trinh phat trién c6 xu hudng ndi 1én bé mit trong khi do tao
Chlorella ¢ kich thudc nhé lai c6 xu hudng ling chim khi khong khudy tron. Thu
hoach tao Spirulina bang nhiing phuong phap don gian, trong khi v6i tdo Chlorella thi
phtrc tap gidng nhu thu hoach sinh khéi nAm men hoic sinh khéi vi khuan.

- Thanh té bao tao Spirulina mong, thanh té bao cua Chlorella day hon. Do do
hé s0 ti€u hoa khi ta dung tao Spirulina cao hon tao Chlorella. Tao Spirulina phat trién
trong moi truong kiém con Chlorella phat trién trong moi trudong axit yeu.

- Khi dung CO; nhu nggéq cacbon, ma ngudn cacbon nay trong diéu kién kiém
dat dé chuyén hoa sang dang de¢ hap thu theo phan tng sau:

HCO;+0OH — CO;* +H,0
CO;* +CO,+H,0 — 2HCO;



Spirulina hap thu CO, theo chiéu hudng nay tot hon tao Chlorella.

Vi vay, hién nay trong san xuat cong nghiép, tao Spirulina da chiém mat vi tri
uu thé.

1.2. NAm men va vi khuin:
1.2.1. NAm men:

- Trong céc nguon protein san xuat bang con dudng vi sinh vat, nam men duogc
nghién ctru sém nhat va dugc ap dung rong rai trén thé gidi. Con nguodi da st dung
nam men hodc céc san pham hoat dong song cua chung tir hang nghin nam nay.

- N4m men 13 tén chung dé chi nhém ndm cé ciu tao don bao, sinh san bang
cach nay choi. Nam men khong c6 di€p luc va khong thé sir dung nidng luong mat troi.
Vi vay ching dinh dudng bang cac hydratcbon, cac hydrocacbua, trudc hét 1a duong.

- Trong t€ bao nam men c6 chira hau hét cac chat can thiét cho sy song (protein,
gluxit, lipit, cdc enzim, cac VTM, céc axit nucleic, cac chat khoang).

- Khong mot san phém thuc vat hodac dong vat nao co trong thanh phﬁn cua
minh mot lugng cac chét c6 tac dung dac hi€u nhu trong ndm men. Tuy nhién thanh
phan céc chat dic hiéu ctia ndm men khong phit hop hoan toan voi nhitng nhu cau sinh
1y ctia dong vat.

- Nam men duoc chil ¥ nhiéu, vi khong nhitng trong té bao cua chung cé nhiéu
chat dinh dudng co gia tri, ma chung lai c6 kha nang tang sinh khdi va cac dic diém
sinh 1y pht hop voi diéu kién san xuat cong nghiép.

- V& dic diém lich si: Men gia suc dugc san xuét dau tién ¢ Pic vao khoang
niam 1880. Luc d6 nguoi ta dung men bia (Saccharomyces cerevisiae). Trong thé chién
thir I, men gia stic va men thuc pham duoc san xuét chu yéu ¢ Puc 1a giong Torula
utilis. O My, tir nam 1946 moéi t6 chic san xuat sinh khdi nam men.

Luc dau, ngudi ta nudi cdy ndm men trén sacaroza dé thu hoi sinh khdi 1am
thirc an cho nguoi. Sau d6 vi 1y do kinh té, dan dan nguoi ta thay sacaroza bang dich
thily phan tur tinh bt va xenluza, phé li¢u cong nghiép duong, bia, rugu ...

Nam 1968, Lién X6 1a nuéc dau tién xdy dung nha méay san xuat ndm men tir
paraphin dau mo, sau d6 Anh, Phap , Nhatv...v.. da tién hanh rat nhanh trong linh vue
sir dung ngudn nguyén licu doi dao va ré tién nay vao muc dich thu protein cta nim
men va di dua san lugng ndm men trén thé giéi ngay cang ting.

- Vé gia tri dinh dudng:

+ N&m men rit giau protein va VTM, déc bi¢t 1a cic VIM nhom B.

+ Sinh khbi ndm men chira khoang 75-80% nudc, 20-25% chét kho trong do:
cacbon 45-50%, nito' 7-10% (twong tng v&i 40-60% protein, hydro 5-7%, oxy 25-
30%, cac nguyén t6 vo co 5-10% (photpho va kali chiém t6i 95-97%) tong luong tro,
80 con lai la canxi, magi€, nhom, luu huynh, clo, sat, silic. Ngoai ra con ¢6 mot lugng
rat nho céc nguyén td mangan, kém, molipden, bo, cacbon ..).

+ Trong do thanh phﬁn‘qui nhit 13 protein. Ham luong protein tuy thudc vao
tng loai giong, vao thanh phan moi truong va diéu kién nudi cdy. Dao dong trong
khoang 40-60%.
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+ Vé tinh chit protein cia nAm men gan gidng protein ngudn gbc dong vat.
Protein ctia nAm men chura khoang 20 axit amin khong thay thé (bang 5). Thanh phan
c4c axit amin cia ndm men cin d6i hon so véi lia mi va cac hat ngii cc khac, kém
chut it so voi sira, bot ca, bot xuong thit va cac san pham dong vat no6i chung.

Su thay d6i thanh phan cac axit amin trong thoi gian nudi cdy duoc nghién ciru
cho thdy thanh phan cua cac axit amin thay d6i & mot giai doan phat trién: giai doan
tiém phat. Sau 3 gio phat trién, tong ham luong cac axit amin trong protein tang 1én
17% so véi thoi dlem ban dau. Sau d6 tong hop axit amin giam xudng va gitr 6 mirc do
trén 40%. Dén cudi, té bao gia, cac chat du trir, trudc hét 1a glucogen tiéu hao nhiéu
nén giam trong lugng, do do ti 1€ gitra cac axit amin so voi trong lugng chung cia cac
té bao tang 1én gan 50% (ting khong thyc cht).

- Cac giébng nam men dung lam thyc phadm cho ngudi va thirc an gia stc 1a:

Endomyces  vernalis, Hansenula  anomala, — Hansenula  suaveolens,
Saccharomyces cerevisiae, Candida arbores, Candida tropicalis, Mycotorula
lipolytica, Mpycotorula japonica, Torulopis utilis, Torulopis utilis var, major,
Torulopsis utilis var thermophilis, Monilia candia, Oidium lactic.

- Céc ti€u chuan dé lga chon giong nam men dé san xuat protein tr cic nguon
hydrocacon:

+ C6 kha nang dong hod nhi€u ngudn cacbon khic nhau, nhat 1a cac loai
pentoza (xiloza, arabinoza) va cac axit hitu co.

+ C6 thé phat trién t6t trén moi truong c6 ndng do chat khir cao.
+ C6 kha ning phat trién nhanh, c6 sttc dé khang cao dbi voi nong o CO.,.

+ San luong cao, sinh khéi chira nhiéu chat dinh dudng c6 gia tri (ham lugng
protein cao, c6 nhicu axit amin khong thay the, vitamin ..)

+ Kich thudc té bao twong d6i 16n dé dé tach bang li tim.
+ Chiu dung dugc nhiét d6 twong ddi cao, it 1am bién d6i pH mai trudng.

- Trong san xudt nim men thuong dung cic chung thudc ba giéng
Saccharmyces, Candida va Torulopsis. Kha nang chuyén ho4 cta ba giong nay rat cao
va da dang, qui trinh cong nghé tuong do6i don gian.

1.2.2. Vi khuén:

- Vi khuan dé san xuat protein thuong dugc nuoi trén cacbua hidro. Thudng st
dung cac giong Pseudomonas, Flavobacterium, Mycobacterium va Nocardia.

- Céc giéng vi khuan nay c6 kha ning ddng hoa cac ankal (C¢-Cjg) , cacbua
hydro béo va thom khac.

- Pbi voi nguyén liéu sir dung 1a metan, st dung cac gibng Methylomonas,
Methyllococens capsulatus.

- Ngoai ra nhi€u noi con st dung vi khudn khi n6 c6 cac dai di¢n ctua giong
Hydrogenomonas (H. facilia, H. entropha).

- Pac diém cua vi khuan:

+ Tdc d¢ sinh truéng nhanh

11



+ Dung duoc nhidu co chat.
+ pH can giit 5-7, néu khong c6 thé c6 nguy co nhiém cac vi khudn giy bénh.
+ Thu héi bang i tim: kho

+ Thanh phan céc axit amin cin ddi nhung ham lugng céc axit amin chira S hoi
thap.

+ Khi dung cac vi khuan Gram am de san xuat SCP can luu y kha nang san sinh
ddc to cua chung.

1.3. Nam moc va xa khuan:

- N6i chung ngudi ta it ding nAm mdc va xa khuan dé san xuét protein. V& mat
dinh dudng, protein ctia cac vi sinh vat nay kém giad tri hon so voi protein cua vi
khuan, nim men ... V& ki thuat nudi cdy, do hé soi phat trién thanh bui chang chit nén
tro ngai dén viéc suc khi va khuéy tron.

- Ndm méc 1a nhiing co thé da bao, giau vitamin nhom B, chira ching 30-60%
protein. Ham luong metionin va tryptophan thap, con co6 cac axit amin khac tuong ty
nhu protein tiéu chuin cia FAO. Cac giong nam méc c6 ham lugng protein cao la
Fusarium, Rhizopus, Penicillium, Aspergillus. Trong nhiing nghién ctru thu nhén
protein tir nAm méc, ngudi ta chu y nhiéu dén cong trinh cua B.Volesky va H.Zajic.
Hai nguoi nay da phan lap dugc tir nudce tir chung moc thuoc Graphium, ching nay co
chtra t&i 52% protein, trong d6 ¢ 16 axit amin, metionin chiém 1% so véi protein th,
lizin chiém dén 7,7%, cac axit amin khong thay thé khac déu c6 ham luong tuong
duong véi protein tiéu chuan, trir izoloxin. Ching méc nay c6 kha ning dong hoa etan,
metan va da duoc nudi trong moi trudong chira hdn hop hai nguyén liéu nay dé thu sinh
khi.

- Gia tri dinh dudng protein mot s6 ndm mdc c6 thé xem & bang 14.

- Nhu di néi, ndm mdc it duoc dung trong san xuit protein. Hién nay chi c¢6
mot sd co s& san xuét nhu United Parer rills & Phan Lan, cong suét 10.000tAn/nam,
nguyén liéu chinh 14 nuéc sunfit, RHM Foods ( 10.000tin/nim ) va Tate anottyl
(4.000tan/nim) déu & Anh.

- Cho dén nay xa khuén chua duoc dung trong san xuét protein. Tuy vy, nguoi
ta van thuong thu hé soi ctia chung va clia nAm moc, trong qua trinh san Xuat cac chat
khang sinh, cac enzim, axit xitric ... dudi dang san pham phu ctia nha may, nham sir
dung protein, vitamin, enzim c6 trong d6 vao nhitng myc dich khac nhau. Nhugc diém
ctia sinh khdi xa khuan va ndm mdc thu theo phuong phap nay 1a chong bi hu hong, vi
vay phai chii y khau sdy ngay sau khi d4 tach sinh khoi ra khoi day chuyén cong nghé.
Trong cong nghiép khang sinh, nguoi ta co thé thu dugc sinh khéi hé so1 gan 17% cac
chat chira nito, trong s6 do cac chat chira nito dong hoa khoang 14%, gan 10% protein
tiéu hoa, 2% chat béo, 2,5% chat xo ... sinh khdi nay co thé str dung trong chan nuoi.

2. Qui trinh dinh dudng ciia té bao vi sinh vat

Trong qué trinh sdng, té bao vi sinh vat tién hanh trao d6i chét khong ngung voi
mdi truong chung quanh. Cac chat dinh dudng qua mang te bao va duoc chuyén hoa
dé tao thanh nhitng chét riéng biét can thiét dé xay dung té bao. Cac chat dinh dudng
nay khi di qua mang té bao s& tham gia vao hai loai phan mg sinh hoa:
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- Bién dbi di hoa: 1am xudt hién nhitng san phdm c6 ciu triic don gian hon, Mot
s6 duoc thai di, mot s khac lam vat liéu hodc lam tién chét cho cac phan Gng déng
hoa. Nhitng bién d6i nay cung cap cho vi sinh vét niang lwong chuyén hoa ¢ dang ATP
hodc nhirng hop chét giau nang luong khac.

- Bién d6i dong hoa: dam bao sy tong hop ctia thanh phan méi ¢6 ciu tric phic
tap hon va phan tir luong cao hon. Qua trinh ndy goi 1a déng hoa hodc phan tng sinh
tong hop.

Khi trong méi truong c6 nhitng hop chét - vat liéu do thi vi sinh vt s€ tryc tiép
s dung. Nhung khong phai bao gio trong moéi truong ciing ¢6 san nhimg hop chit -
vat liéu can cho qua trinh sinh tong hop. Mudn c6 té bao vi sinh vat bit budc phai tu
san xuat bang cach tu bién doi di hoa nhitng thanh phan c6 trong moéi trudng nudi cay.

Céc chét dinh dudng cua vi sinh vat chu yeu ldy & méi trudng chung quanh céc
mdi truong dinh dudng nhén tao can cung cap day du ning luong, cac vat licu xay
dung té bao va dam bao hiéu suét sinh tong hop cao. Thanh phan ciia moi truong gom
cac ngudn thirc dn cacbon, nito, chit khoang, cac nguyén t6 vi lugng va cac chat kich
thich sinh truong. Viéc lya chon cac ngudn dinh dudng va néng do cia ching trong
mdi trudng phu thude vao dic tinh sinh 1y ciia timg ching, timg loai vi sinh vat va diéu
kién nudi cdy ching.

2.1. Dinh duwéng cacbon:

Nguén va sé nguon cacbon: Cacbon c6 trong té bao chét, thanh té bao, trong tat
ca cac phan tir enzim, axit nucleic va cac san pham trao doi chat. S6 ngudn cacbon ddi
vé6i sinh vat vo ciing 16n. Hau nhu khong c6 hop chat cacbon nao (trir kim cuong, than
chi) ma khong c6 nhém vi sinh vat nhét dinh st dung.

Gid tri dinh dwéng va kha ndng hdp thu ciia cdc nguon cacbon phu thude vao:

- Thanh phan va cau tao hoa hoc, dac bi¢t 1a mirc do oxi hod cua nguyén ti
cacbon.

- béc diém sinh ly ctia vi sinh vat:

+ v6i cac hop chit c6 phan tir thip nhu mot sé dudng thi vi sinh vat co thé
dong hoa tryc ti€p.

+ V6i cac hop chit hiru co cao phan tir (tinh bot, protein ...) s& dugc phan huy
nho cac enzim tao thanh cac hop chat phan tr thap ma vi sinh vat c6 thé dong hoa
duoc.

+V6i cac hop chat khong tan trong nudc (lipit, xenluloza, parafin ..) thi vi sinh
vat hip thu quanh bé mit ctia chung va phan giai ching dan dan.

Nguén thirc an cacbon chii yéu ciia vi sinh vdt: 1a hydrat cacbon trudc hét phai
ké dén glucoza. Trao d6i hydrat cacbon dap ing 3 nhu cau cua té bao:

+ Sén sinh nang lugng
+ Tao thanh nhiing tién chit

+ Tao ra cac qua trinh oxi hoa-khur dé bién d6i nhimng tién chat nay thanh nhirng
san phdm trung gian hay san pham cudi cung dé xay dung té bao, dong thoi tich tu
trong moi truong mot hodc vai san pham sinh téng hop.
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Trong cong nghi¢p 1€n men noi chung, trir trudng hop thu sinh khéi vi sinh vat
don thuan, nguoi ta co gang tao diéu kién cho vi sinh vat c6 thé sir dung ngudn dinh
dudng cacbon dé téng hop cac san pham can thiét nhidu hon 1a dé ting sinh khdi va
tao thanh CO,.

Nhu vay, co chat dinh dudng 1am ngudn cacbon trong qua trinh trao doi chat va
trong san xut 1én men 1a cac loai duong sacaroza, maltoza, lactoza, glucoza, cac
duong hexoza khéc va cac loai bot ngti cde nhu bot gao, bot ngd, bot dai mach ... chira
chu yéu 1a tinh bot. Dé d@)ng hoé dugc tinh bdt, cac vi sinh vat phai tiét vao moi truong
cac enzim amilaza nhu a-amilaza, $-amilaza, a-glucosidaza. H¢ enzim nay dugc sinh
ra trong té bao rdi tiét ra ngoai moi truong dé phan huy co cht cam tng 14 tinh bot.

Qua trinh déng hod tinh bt ¢ vi sinh vat dugc gidi thi¢u trong so dd sau (theo
V.Lilli va G.Banettu, 1953):

Céc qua trinh ngoai bao

Tinh bt ———x»  Maltoza » Glucoza

o, B- amilaza—— T€ bao vi sinh vat — a - glucosidaza

Cac qua trinh ndi bao

Glucoza <
Cac enzim Cac enzim
CO,, rugu va cac san CO,, ruou va cac axit hiru
pham trao d6i hiéu ky —» co va céc san pham trao
khéac d61 hiéu khi khac

2.2. Dinh duéng nito:

Vi sinh vét cling nhu tat ca cic co thé séng khac rat can nito trong qué trinh
song dé xay dung té bao. Tat ca cac loai protein déu céu tao tir axit amin. Cac axit
amin & dang tu do 13 nguyén liéu dé tong hop cac phan tir protein. Céc axit amin dugc
tao thanh do qué trinh trao ddi cacbon va nito. Viéc téng hop cic axit amin trai qua
nhitng hang loat nhiing phan tmg phirc tap voi sy xuc tic ciia nhiéu loai enzim khéc
nhau, nhung c6 thé qui v& hai phan (mg co trong té bao vi sinh vat 13 phan tmg amin
hoa va phan tng chuyén amin.

Ngu&n nito

+ Nito trong khong khi rat phong phu, song nd rat bén viing vé mat hoa hoc,
kho bi oxi hoa hogc khir. Chi c6 mot s6 vi sinh vat ¢d dinh nito méi ¢6 kha ning dong
hod nito trong khong khi.

+ Trong tat c4 cac mdi1 truong nuodi cay can thiét phai co cac loai hgp chat nito
ma vi sinh vat c6 thé dong hod dugc d€ dam bao hi¢u suat 1én men cao. Cac ngudn
nito dung trong cong nghiép 1én men 1a cac hop chat nito hiru co va vo co.
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* Cac axit amin c6 mat trong moi truong thuong khong dugc vi sinh vat su
dung tryc ti€p ma phai tién hanh 2 loai phan ing trao doi chat: phan ung khir amin va
phan g khtr cacboxyl.

* Cac axit amin ¢ dang hop chét thudng 13 cac protein ciia dau twong, kho lac ..
va pepton. Mudn déng hoa duoc cac hop chat nay, Vi sinh vat phai tiét vao moi truong
h¢ enzim proteaza dé thuy phan cac axit amin thanh cac axit amin. Rét nhiéu loai nAm
mdc, vi khuan, xa khuan c6 hoat tinh proteaza cao: Asperillus, Penicillium, Fusarium,
Rhizopus, Actinomyces, Clostridium, Bacillus ..v.v.. Nhiing axit amin, purin va
pirimidin 1a nhitng thirc an thich hgp hay dugc Vi sinh vat st dung. Su di hoa ctua
purin va pirimidin 1a hai hop chit dugc tao thanh trong qua trinh thuy phan axit
nucleic, nucleotit hoac nucleozit thanh cacbonic, amoniac, axit focmioc, axetic hoac
lactic va ching c6 thé tham gia vao cac chudi chuyén hoa khac nhau.

* Uré duoc dung tronuwg cong téng hop co hai tic dung: Lam ngudn N va chat

diéu chinh pH. Dudéi tac dung cua ereaza, uree phan huy thanh CO, va NH;.
€reaza

(NH,),CO+H,0 ___ [ 2NH;+CO,

* Nitrat: Vi sinh vat thuong khong truc tiép dong hoa duoc nitrat ma phai qua
cac qua trinh bién doi:

4AH, + HNO; _____, NH;+3H,0

AH, - chit khtr c6 trong mdi trudng.

HNO; ___, HNO, __, (HNO), _, NH,OH _, NH;

Axitnitric  Axit nito Hyponitrit Hydrolamin

Qua trinh nay thyc hién nho hé enzim nitratreductaza.

Mubi amon: Tét ca cac loai vi sinh vat déu déng hoé dugc mudi amon.

Vi¢e st dung nguon N hitu co, ure va cdc mudi amon déu gan lién vdi viée tach
NH; ra r6i hap thu vao t€ bao. Nhu vdy, NHj Ia trung tdm cia cac con duong dinh
dudng nito ctuia Vi sinh vat.

Anh huéng ciia ngudn nito dén kha ning sinh tong hop cia vi sinh vét khong
nhiing chi phy thudc vao cac ngudon N ma con phu thudc vao ti sb C:N trong moi
truong. Ty s6 ndy c6 nhiéu ¥ nghia. N6 tao cho vi sinh vat co kha nang trao d6i chat
thich hgp, kha nang tich ty cao cac san pham sinh tong hop va tao thanh cac hé enzim
dé tién hanh cac phan Gmg hoa sinh theo chiéu hudng c6 loi.

2.3. Dinh dudng khoang
2.3.1. Cac hop chit photpho

Su c6 mat cua cac hop chat photpho va nong d6 cua ching trong moi truong co
anh huong rat 16n dén qua trinh trao d6i chat trong té bao vi sinh vat. Ngoai ra,
photpho trong méi trudng con c6 tac dung diéu chinh hoat tinh hé enzim dong hoa cac
loai thirc an cacbon.

Ngudn photpho ¢6 mit trong mdi trudng nudi cy vi sinh vat thudng 1a cac loai
hop chit photpho hitu co cé trong bot dau, cao ngd, ba rugu, kho dau ... va cac hop
chat photpho v co, cac mudi photpho mono hoic dibazic ctia K hodc Na, amon va
super photpho.
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Yéu cau veé photpho cua vi sinh vét phy thudc vao chung loai, vao ti 1& thanh
phan moi trudng trude hét 1a ti 16 C:N va didu kién nuoi cay. Nong d6 cac nguon
photpho qué cao cling lam cho vi sinh vat kém phat trién va giam hi¢u suét sinh tong

hop.

Néu trong méi truong cd cacbonat canxi, khi thanh tring, cic chat photpho vo
co két hop voi ion Ca?" va tao thanh két tha. Vi sinh vat thuong st dung nhanh nhat
cac photpho v6 co hoa tan, con cac hop chat photpho vo co khong tan trong moi
truong thuong su dung it va cham.

2.3.2. Cac chit khoang khac

Trong t& bao vi sinh vat co hang loat cac chat khoang khac nhu: magié, natri,
sat, nhom, kali, liti, rubidi, mangan, chi v..v.. Vi sinh vat ldy chat khoang tir moi
truong dinh dudng, c6 trudong hop phai bd sung vao mdi trudng mot sé mudi khoang
hodc ¢6 khi chiing c¢6 sin trong nguyén liéu pha méi truong (dudng, bot, cao ngd, ri
duong, cacbonnat canxi...) va trong nudc.

Nhitng hop chat khoang trong méi trudng c6 nhiéu y nghia sinh 1y khac nhau:
- Lam thay ddi trang thai hoa keo ctia cac té bao chat.
- Lam thay di toc d6 cac phan ting enzim trong té bao chat.

Vi du nhu muéi an (NaCL) trong mdi truong Ién men cac chat khang sinh,
ngoai tac dung cung cap nguon ion CI', con co tac dung lam thay dbi strc tham thau
clia té bao, tao diéu kién tiét chat khang sinh tir cc soi mdc, xa khuan vao méi trudng
dé dang.

Mot s6 kim loai (k&m, sit, mangan, magié ..) 1a cac chat hoat hod enzim. Mot sb
kim loai nhu Zn, Cu, Mn, Mo, B, K, Mg, Ca... ciing c6 anh huong 16n dén hoat tinh
sinh téng hop cua vi sinh vat. Nam chat dau can v6i mot lugng rat it nén goi la nguyén
t6 vi luong va thudng cé sin trong cac nguyén liéu pha trong moéi truong. Co khi can
phai pha thém vao trong méi truong nay ¢ dang mudi.

3. Co ché sinh tong hop protein
3.1. Vai tro diéu khién sy tong hop protein ciia ADN.

Protein ¢ phan tu rat 1on, trong hod hoc nguoi ta goi 1a dai phan tu. Dai phan
it protein dugc cau tao tir nhimg phan tir don gidn hon 1a céc axit amin dinh két ké
tiép nhau. S6 lugng cac axit amin trong phén tu protein c6 dén hang trim hodc hang
nghin don vi, nhung tat ca ciing chi thudc trong s 20 axit amin khac nhau. Mot loai
protein c6 thé khong c6 day di ca 20 loai axit amin (thuong 1a khoang trén 10), do d6
thanh phan cac protein ctia cac vi sinh vat khac nhau thi khac nhau. Gia tri dinh dudng
ctia cac loai protein ciing hoan toan phy thudc vao thanh phan va sb lugng cia cac axit
amin trong vi¢c hinh thanh cac chung loai protein khac nhau. Do dé tir 20 axit amin,
co thé sbng co thé hinh thanh vo s cac loai protein khac nhau.

Trong té bao sdng thuong xuyén ¢ 2 loai axit nucleic: Ribonucleic (ARN) va
dexoxyribonucleic (ADN). Chung khac nhau vé thanh phan, cdu tao hoa hoc va vi tri
ctia chung trong t& bao. ADN chi ¢6 hodc chii yéu trong nhan con ARN thuong duoc
thiy trong té bao chat nhiéu hon trong nhan.
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Theo cac thuyét vé sinh tong hop protein, cac axit nucleic quyét dinh cau trac
hoa hoc va xac dinh cac vi tri cac axit amin trong chudi protein téng hop trong do vai
tro cia ADN rat quan trong. No quyét dinh thanh phan va cdu tao cac kleu ARN dac
biét goi 1a ARN thong tin (ARN,), do d6 quyét dinh thanh phan va cu tao phan tir
protein. Nhitng ARN di vao riboxom thuc hién chitc ning lam khuén mau. Cac axit
amin duoc xép dit vao phéan tir protein theo trat tu phi hop véi cau triic ciia ARN,; .
Qua trinh diéu khién sinh tong hop protein cia axit nucleic co thé trinh bay ¢ so do
hinh 1.1 sau:

TE BAO CHAT '

NHAN Z _ .
S S U S ATP4- At amin:
Monondcleolit: A TP (30 brue phin it cub ADN 5 | Enzim -
adentn, uridin, UTP xal dink cdy trut profein EEE Yo letad |
guanin vi arp digcng hep @ ribéxém f"rm;a.v‘:;t
E F N roc‘ 7
Fr e X7TP - ) ' i
e Axi¥ 3010 AMP-
= / :
ARNt = . Axit fmxﬁhA/F'ﬁy ‘

Frotein

Hinh 1.1. So' @ tong hop protein va vai trd dinh hwéng ciia axit
dexoxyribonucleic (ADN)

Theo so d6 nay su tong hop protein xay ra ¢ riboxom. O ddy c6 2 dong hoa lai
v6i nhau: 1a dong ARN; tl‘:l’ nhan td1 va dong cac axit amin dugc hoat hoa va nho ARN
van tai (ARNy), chuyén dén.

3.2. Co ché sinh téng hop protein
Sy tong hop protein ¢ thé trinh bay theo so dd nhu sau:

Theo so dd nay, tr nhan té bao, ARN, chui qua mang nhan ma di vao té bao chat
va dinh vao riboxém. Céc axit amin ton tai tu do trong té bao chat dugc gin vao mot
loai ARN déc bi¢t goi 1a ARN van tai (ARN,), roi ARN, chuyén cac axit amin vao mot
riboxom. Tai day, ARN, dong vai trd cdc khuon mau. Trén cac khuon mau nay, cac
axit amin dinh vao mot cach co6 lya chon tai cac riboxdm nay va qua trinh tong hop
protein dugc hoan thanh. Nhu vay, co ché sinh téng hop protein c¢6 thé tom tit nhu
sau:

- Noi tong hop protein trong té bao vi sinh vat (va ca té bao dong thuc vat) 1a
cac riboxom.
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- Sy téng hop protein can ¢ su tham gia clia cac enzim hoat hod va cic ARN
van tai.

- O riboxém xay ra qua trinh tong hop protein do ADN diéu khién, nhu vay
phai ton tai mot mac xich trung gian gitta nhan va té bao chat. B6 1a cac ARN..

- Trong té bao vi khuan, ARN thong tin rat nhanh chéng bi pha huy, no chi
hoan thanh chtrc nang cia minh trong mot thoi gian rat ngan, nghia la xac dinh protein
tong hop nén, sau do6 cac phan tur ARN; khéc lai di vao riboxom.

~MANG NHAN

AeRSE

PROTEIMN

/\RN (/‘\RI\J Vd.l'l Tal)

AXIT AMIN

Hinh 1.2. So' do tong hop protein trong té bao ( theo Lobasov)
4. Cac yéu t tong hop protein
4.1. Riboxom

Trong té bao chét cta cac vi sinh vat, co 1 loai hat bé nhé nhat trong cac thanh
phﬁn cAu tao nén té bao chat, loai hat nay goi la rib6xdém, co quan trung tadm téng hop
nén moi loai protein. Rib6xom cua vi khuan chua khoang 40-60% ARN va 60-40%
protein. Ngoai ra, riboxdm con chira mot it lipit, mot s6 enzim nhu ribonucleaza,
lexinaminopeptidaza, B-galactozidaza. .. va chit khoang (diém dic biét cua riboxom 1a
gidu magié va it canxi hon cac thanh phan khac ciia té bao).

Riboxom la trung tdm tong hop protein cua t& bao, nhung khong phai moi
rib6xom déu c6 kha ning tham gia vao qua trinh nay. S6 rib6xom tham gia tong hop
protein thuong khong qua 5-10% tong sb protein c6 trong té bao. Nhirng ribdxom hoat
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dong nay ¢ dang nhing tap hop gom 1 s6 riboxom goi 1a poliribdxom hay la polixom.
Céu trac nay khong vimg chic vi cac riboxom lién két voi nahu chi bang mot soi
ARN..

4.2. ARN thong tin

Pau tién trong nhan té bao xdy ra hién tugng “sao chép” nhitng doan cta phan
t ADN va nho sy sao chép nady ma mot loai ARN déc bi¢t dugc hinh thanh. Sy sao
chép thyc hién theo nguyén tic bo sung nhau, nhung c6 mot vai ngoai 1¢: Chudi kép
gém 2 so1 ADN tach ro1 nhau, mét trong 2 sgi d6 dugc dung lam khudn dé téng hop
nén soi ARN. Theo nguyén tic bd sung nhau, tuong tmg véi xitozin (viét tit 1a X)
trong ADN la guanin (G) trong ARN. Tuong g v61 timin (T) trong ADN la adenin
(A) trong ARN, nhung tuong trng v6i adenin trong ADN  thi khong phai 1a timin nira
ma 1a uraxin (U) trong ARN. Diém ngoai 18 nay khéng quan trong lam vi vé mit hod
hoc thi uraxin va timin ciing twong ty nhau. Khac véi ADN c6 céu tao chudi kép (gom
hai soi) phan tot AND co6 ciu tao chudi don (chi c6 mot soi). Vi ADN dugc sao chép
lai theo trat tuy ctia cac nucleotit (cac géc kiém) trong khuéon ADN, nén ngudi ta noi
rang ADN di truyén thong tin cho ARN, con ARN thi giir 1y thong tin di truyén do
cta ADN dé thay mat ADN diéu khién su téng hop protein. Vi thé loai ARN dic biét
nay goi la ARN moi gidi hay ARN thong tin.

4.3. ARN vén chuyén

ARN, 1a mét loai axit ribonucleic dic biét, co phan tir luong thip (khoang
25.000 dén 30.000). Trong lic d6, ARN; c6 phan tir lwong cao hon trén 10 lan
(250.000 dén 500.000).

Mbi mt loai axit amin trong s6 20 axit amin théng thudng co it nhat mot kiéu
ARN, dic thu cho minh, c6 khi c6 vai kiéu ARN,. M&i mot ARN,, ndy cé cdu tric
phan tir ddc biét riéng, chi cho phép dinh két duoc voi mot axit amin thich hop va
mang nd dén ARN, dit né vao mot chd trén ARN, danh sin cho axit amin d6 (chu
khong cho axit amin khac). Sau khi giao duoc axit amin nay cho ARN,, ARN , tiép tuc
lam nhiém vu van chuyén 1an khéc va co thé van chuyén axit amin mot lan lién tiép
nhu vay.

Trén khuon mau (tic 1a ARN,) dd duoc lip déy axit amin can thiét thi mot
chu01 cac axit amin dugc hinh thanh. D6 chinh la chu01 polipeptit. Mot protein c6 thé
gém mot chudi polipeptit, nhung thuong thi protein gdm mét sé chudi polipeptit khac
nhau.

(S& di ARN, c6 kha ning chuyén cac phan tir ciia mot loai axit amin nhat dinh
dén nhimng noi nhit dinh trén ARN, 1a do trong ARN, c¢6 nhitng don vi ma riéng biét
tuc 1a c6 nhitng b ba cia cac géc kiém (nucleotit). Phan tir ARN, 1a mot chudi dai ké
tiép cua nhitng b ba nhu thé. Mdi ARN, cling c6 mot don vi bd ba cua cac géc kiém
dic biét. Cac don vi bo ba nhiing gdc kiém ké tiép nhau trong phan tir ARN, twong ting
theo nguyén tic bo sung (tirc 1a A trong ARN nay twong tng véi U trong ARN kia va
nguoc lai; G trong ARN nay tuong tmg voi X trong ARN kia va ngugc lai) voi don vi
bd ba cua nhiing goc kiém ctia cac ARN,, nho thé ma ARN, cing véi axit amin da
dinh két vao no c6 thé tim chd thich hop trén ARN,.

4.4. Su hoat hoa axit amin
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Trudce khi tham gia vao tong hop protein, axit amin phai dugc hoat hoa, nghia 1a
dugc lién két voi mot ARN, tuong tng. Chi sau do axit amin nay mdi duge van
chuyén dén riboxom. Qua trinh hoat hoa axit amin dién ra qua 2 budc nho vao xuc tac
cua cung mot loai enzim axit amin —ARN, — sintetaza dac trung d6i véi moi axit amin:

- Trude hét axit amin phan Gmg v&i ATP thanh phirc hop cao ning axit amin
AMT.

- Tiép dén axit amin phirc hop dugc chuyén dén ARN, tuong tmg.
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CHUONG 2
SO PO DAY CHUYEN CONG NGHE
THU NHAN CAC SAN PHAM PROTEIN

1. San xuit sinh khéi nim men tir nguon nguyén liéu thong thuwong
1.1. Nguyén li€u va xir ly nguyén liéu
Céc dang nguyén liéu chtra hydrat cacbon thuong 14 cac phu pham va phé pham sau:

- Céc san pham chira sacaroza cua cong nghiép ché bien duong (ri duong mia,
ri dudng cu cdi, ba mia, can ri duong, nudce rua tho ..)

- Nudc thai cia nha may sira con chira nhi€u lactoza
- Dich kiém sunfit c6 chira nhiéu pentoza, hexoza, dich thuy phan go.
- Céac nguyén liéu chua tinh bt va xenluluza khéc.

Piém chung nhat d& nhan thiy ¢ cac dang nguyén liéu trén 1a ngoai duong,
chung con chtra nhiéu axit hitu co, N.P,S va cac chat khac. Sy phirc tap nay ndy sinh
hién tugng sinh trudng kép lam can trd sir dung chiing trong nuoi cay lién tuc mdt giai
doan.

1.1.1. Ri duong

Vé ly thuyét: T 1g C¢H1,06 co thé thu duoc 0,5 g sinh khdi nAm men kho (theo
nghién ctru cua A.J.Forage):

CeHiO6 (1g) +02(04g) | CO,(0,67g) +HyO (0,27g)
+ NH; (0.05g) Q(1,25kcal) Sinh khéi ndm men khé 0,5g
Hodc theo nghién ctru C.L Cooorey
CsH206 (2kg) +0,(0,7g) __,  Sinh khéi nim men kho (1kg)
+N,P,K, Mg, S(0,1kg) +CO, (1,1g)  +H,0(0,7g)

Cac nguyén li¢u chira sacaroza (ri duong..) la dang nguyén li¢u ly tuong nhat dén
san xuat protein don bao, vi cic nguyén lidu nay chira nhiéu yéu t6 kich thich sinh
truong, khi,biotin va san pham protein thu duoc hau nhu sach, khong doc.

Ri duong dugc dung 1am céac co chét cho nhiéu qua trinh 1én men vi:

- Gié thanh ré hon cac nguyén li¢u chira duong khac.

- Ngoai duong sacaroza, ri duong con chira mot so6 chat vo co, hitu co va
vitamin c6 gia tri.

Thanh phan cua ri dudng mia va ri duong cu céi c¢6 sy khac nhau dugce ¢ bang 2.1.
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Bang 2.1. Thanh phin ciia ri dwong cii cai va ri dwong mia chira 75% chat kho

Thanh phan Ri dwong cu cai Ri duwong mia
Puong tong sd % 48 - 52 48 - 56
Chat hitu co khong phai duong % 12-17 9-12
Protein (Nx6,25) % 6-10 2-4
K % 2,0-7,0 1,5-5,0
Ca % 0,1-0,5 0,4-0,8
Mg % 0,09 0,06
P % 0,02 - 0,07 0,6 -2,0
Biotin mg/kg 0,02 -0,15 1,0-3,0
Axit pantothenic mg/kg 50-110 15-55
Inozitol mg/kg 5000 - 8000 2500 - 6000
Tiamin mg/kg khoang 1,3 1,8

Su khac biét co ban giira 2 loai nguyén liéu nay la:

- Ri duong mia noi chung c6 pH thip hon (5,5 — 6,5) do sy c6 mit cua cac axit
béo va pH thap dung trong qua trinh lam trong.

- Ri duong mia c¢6 mau t6i hon dudng ct cai nén khi ding khong tron véi ri
duodng cu cai thi nam men thu dugc sé c6 mau toi hon.

- Ri duong cu cai chtra nhiéu dudng sacaroza hon ri dudng mia vi trong ri
duong cu cai hau nhu khong c6 mot loai duong chuyén hod nao (c6 khi chi cé khoang
1%) trong khi ri dudng mia c6 thé chira téi 15-25% hidrat cacbon cua n6 dudi dang
duong chuyén hoa.

- N6i chung, ri dudng ct cai chira nito hitu co nam 1an cao hon ri dudng mia,
nhung mot ntra 1a betain, m¢t thanh phan khong dugc Saccharomyces dong hoa, trong
khi d6 betain khong c6 mat trong ri dudng mia.

- Sy khac biét vé ham luong vitamin trong ri dudng mia va dudng cu cai ciing
la tiéu chuan quan trong:

+ Céc chit sinh trudng co6 mat trong ri dudng mia voi ham luong 16n: ri dudng
mia chura khoang 2,5 pg biotin/g gap 20 1an hon ri duong cu cai.

+ Trong khi d6 ri duong mia ngheo cac chat khoang va axit amin: ri duong ci
cai chtra axit pantothenic gap 2-4 lan so v6i ri duong mia.

Nhu vay, ri duong dung nudi ciy nam men khong nhirng 1a nguon duong ma
con cung cap cac hop chét hitu co khac, cac mudi khoang can thiét va cac nhan t6 sinh truong.

Tuy nhién, ngoai cic thanh phan cé ich cho sy sinh truéng ctia nAm men, ri
duong cling c6 thé chira cac hop chat co hai c6 thé 1am hu hong qua trinh 1én men:
ham lugng canxi cao noi 1én chat luong thap cia ri duong va co thé giy nén nhiing
kho khén trong vi¢c san xuat nam men. Ri dudng ciing c6 thé d& dang nhiém cac vi
sinh vét va gay nén nhiitng van dé khong c6 loi trong 1én men.

Xir ly ri dwong:
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Ri duong can duge xtr 1y chut it trude khi nudi cay. Thong thuong n6 dugc axit
hoa bang axit sunfuric t6i pH = 4 va dun néng t6i 120-150°C trong 1 phut dé két tua
mot s6 chit vo co va chat lo lung. Can phai loai bo mot phan cac chét sinh trudng,
dong thoi bd sung cac mudi khoang can thiét (nhu uré 0,15%, KH,PO,4 0 35%, Mg,
Ca) va ¢ thé phai thém hon hgp cac axit amin dang protein thuy phan (dich nam men
tu phan, dich thai trong san xuat nude chim, dich ba ruou & giai doan nhan glong).

Khi chuén bi phdi tron, ri dudng cu cai va ri dudng mia phai duoc xir Iy tach
biét trong cac khau pha lodng, diéu chinh pH, dun néng, 1am trong, khir tring réi méi
duogc phdi tron. Thuong pha lodng dén néng do dudng khoang 5-6%.

Sau khi chuén bi xong méi trudng dinh dudng, tién hanh thanh tring ¢ nhiét do 120°C.
1.1.2. Cac nguyén li¢u khac:

- Dich kiém sufit: Nudc thai cic nha may gidy xenluloza theo phuong phap
sunﬁt goi la d1ch kiém sunfit (SWL Sunfit Waste Liquors) cling la nguon nguyén li¢u
t6t dé san xudt nAm men. Thanh phan hydrocacbon cua n6 chu yéu la dudng pentoza,
mot loai dudng chi c6 ndm men mdi chuyén hod tot. Ngoai ra con cé linhin, phi
xenluloza, mot sb axit hiru co ...

Khi st dung dich kiém sunfit can phai dugc 1am néng va thong khi trude khi
nudi ndm men dé loai bao cac yéu t6 kiém ham (S0, va furfurol). B sung chét dinh
dudng vao dich thai trén (nhu NH4 va PO,"), diéu chinh pH v¢& khoang 5 s& dugc moi
truong nudi cy ndm men kha tét va luong sinh khdi nAm men sinh ra sau qua trinh Ién
men cé chat lwong dang ké vai cac thanh phan nhu sau: protein (46% chat kho), lipit
(7-8%), photpho (1,8%), axit nucleic (10%)...

Nguoi ta tinh rang khoang 5 tin bot xenluloza dé san xuat gidy s& thai ra mot
lugng dich kiém sunfit chira toi 180 kg duong. Dich nay hap phu nhiéu O, nén khi
nudi cdy ndm men c6 thé giam mirc cung cip oxi tdi 60% so véi binh thuong.

- Cac nguon xenluloza thyc vt (go, rom, ra ba mia, 156i ngé..) dugc chi y
nhiéu trong san xudt nam men. Trudc hét can phai thuy phan xenluloza bang axit hodc
bang enzim. Néu dung g thi thuong phai thuy phan bang axit sunfuric.

- Nuée thai ciia nha may ché bién sira, con goi 1a nhii thanh (lactoserum):
trong qua trinh 1én men lactic dé ché bién phomat, sau khi két tia cazein ra khoi sira,
phan con lai goi 1a nhu thanh c6 chira lactoza, protein, axit lactic, axit béo, mot s6
vitamin va mubi khoang. Ngudi ta chon chiing ndm men thich hop dé c6 thé thuy phan
duoc lién két B-galactozidaza va thu duoc sinh khdi nim men dang kho c6 thanh phan
protein thd khoang 32%, lipit 4-5%, lacto khoang 23%. Ching ndm men C.utilis va
C.pseudotropical rat thich hop trong mdi truong trén day.

- Bot ngii cbe: 1a nguén san xuét sinh khdi nAm men rét tdt. Bot hodc tinh bot
dung vao muyc dich ndy trudc tién phai tién hanh thuy phan bang axit hodc bang enzim
ctia mam ma hodc enzim cta vi sinh vat dé bién céac polysacarit thanh cac dang duong
ma nam men c6 thé ddng hoa duoc.

Trong truong hop dung nam men Saccharomysces cerevisiae thi c6 thé két hop
chung ct thu lay con tu dich thai sau khi tach sinh khéi. Nhu vay trong day chuyen

cong nghé can phai trang bi thém bd phan chung cét. D1cn ly I,;am duoc dua yao hé li
tam tach (separator) va dich thai sau khi dugc tach ra dugc chuyén dén khau chung cat.
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1.2. Chiing nim men:

~ Tuy theo tung loai nguyén liéu khac nhau, ching ta c6 thé sir dung nhimg ching
nam men phu hop dé tao sinh khoi c6 hi€u qua nhat.

Déi voi nguyén lidu 1a ri dudng, dung dich duong, ndm men thuong ding la
Saccharomysces cerevisiae, Candidas tropicalis, Candidas utilis.

Dbi v6i nguyén liéu tinh bot hay nude thai tinh bot, dung ching nAm men tuong
ung la Endomycopis fibuligera hodac phoi hop gitta Endomycopis véi Candidas
tropicalis.

Néu nguyén li¢én 1a ba rugu, ching nam men la Candidas utilis.

Néu sir dung lactoserum (nhii thanh sita) thi chung ndm men dic ching 13 Torula
cremoris, T. lactosa.

Nguyén liéu 1 kiém sunfit, ching ndm men st dung 1a Cryptococus diffluens,
Candidas tropicalis, Candidas utilis.

~ Tuy nhién trong truong hop khong c6 nhiing ching nam men phu hop, ching ta
co thé thay thé mdt trong cac chung trén day.

1.3. Mt s6 qui trinh cong nghé tiéu biéu

1.3.1. San xuit sinh khéi nAm men tir ri dwong

Ri duong

Xir ly

Pha loang

Thanh trung

\4

Cac mudi vb co [—*| MOoi truong dinh dudng Nam men

A4

Nuéi thu sinh khoi Nhan gidng

Litam — 1, )
Xu ly —>»  Thai bo

Sinh khdi

Say kho

!

Thanh phard4




1.3.2. San xuét sinh khoi vi sinh vt tir nguyén liéu chira tinh bt hodc

xenluloza:

Nguyén li¢u

v

LA Ché bién enzim xenluloza hodc
Thuy phan .
¢ amilaza

Tao moi trudng dinh dudng Nam soi

v v

Nuoi thu sinh khéi Nhan gidng
'
Litam — | Dichlitam » Litam
'
Sinh khéi Xi ly
v
sé_xi kho Thaili bo

Thanh phdm

2. San xuat sinh khoi vi khuan
Nguyén li€u va vi sinh vat
Ngoai ndm men, nguoi ta con sir dung rong rdi vi khuan dé san xuét protein tur
nguyén li¢u xenluloza. Protein vi khuan c6 ham lugng axit amin can d6i hon ¢ ndm

men, ti 1§ protein trong té bao vi khuén lai rat cao, trung binh 1a 60-70%, co6 loai toi
87%.

Nhi€u nghién ctru da thanh cong trong vi¢c nudi vi khuan protein tir cy co, rom
ra nhu:

Nam 1969, Srinivaan va Han di phan 1ap dugc hai loai vi khuan c6 kha ning
cong sinh 1a Cellulomonas va Alcaligens. Trong mo6i truong xenluloza, néu chi riéng
mot minh Alcaligens thi hau nhu vi khuan khong phat trién duoc. Neu chi mot minh
Alcaligens thi vi khuan phat trién rat kém. Nhung néu mot nudi cdy ciing mot liic ca
hai vi khuan nay thi sinh khéi tang vot 1én ( hinh 2.1)

- Cac nha bac hoc My ¢ truong Pai hoc Luisiana da phan lap tir ba mia mot loai
vi khuan phan huy manh xenluloza ctia ngudn nguyén liéu nay. Cong trinh nghién ctru
nay dang dugc ing dung co két qua & My va Cuba: Cir 113 — 136 kg ba mia co thé san
xuat dugc 18 -23kg protein. Thanh cong nay c6 mot y nghia thyc tién vi no cho phép
sir dung ba mia, 15i ngd, rom ra ... dé san xuét protein mot cach truc tiép ma khong
phai qua khau thuy phan bang HZSO4.
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- Hai nha bac hoc nguoi Austraylia la Roper va Moss dé dua ra mot phuong
phap san xuat protein vi khuan tir cd, rom, bd mia, vé ddu, min cua, dim bao .. voi
hiéu suat rat cao, c6 thé dat dén 35% so véi lugng rom co su dung. Dac biét protein
do Roper va Moss thu dugc tir rom ra c6 chét luong tuong dwong voi 1ong do trimg

ga. Gido su Macmilan, nha lanh dao phong trao chdng déi & Australia goi cong trinh
Mot tieng nd ky di¢u trong cudc chién dau vdoi nan doi

N ¢¢

cua hai nha phat mlnh nay la
protein ctia thé giGi”.

0,3

o
¥
I

2

Phét trién sinh khoi
(chi s quang hoc)

o
ol
I

Alcaligenes

20 40 60 80
Thai gian (gid)

Hinh 2.1. Sy phat trién cta Cellulomonas va Alcaligenes trong mdi truong xenluloza
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3. San xuit protein vi sinh vat tir diu mé va khi dot
3.1. Pic diém lich sir:

- Nam 1925, Tauson da phat hién kha nang phan giai cacbua hydro cua vi
khuan.

- Nam 1940, nhiéu nha khoa hoc trén thé giéi da nghién ctru sau vé viéc st
dung vi sinh vat trong tham do va khai thac dau khi.

- Nam 1961, Fush da nghién ctru théng ké dugc 26 giéng trong d6 c¢6 75 loai vi
sinh vat c6 kha nang phan huy mach vong.

- Nam 1962, cong trinh dau tién vé kha ning st dung dau mo khi dot dé nuoi
cAy vi sinh vat thu nhan sinh khéi giau protein cho gia stc da dugc cong bd tai Hoi
nghi dau mo quc té 1an thu 6.

Sau d6 nhiéu nha khoa hoc di phan 1ap duogc 498 chung ndm men c6 kha nang
phan giai cacbua hidro. Va tir d6 c6 nhiéu nha may di san xuat dugc sinh khéi ndm
men ma san pham chira t&i 60 — 70% protein.

3.2.Nguyén liéu

3.2.1. Ddu mé

Chi nhiing phén dau mo nhat dinh méi duge vi sinh vat déng hoa nhu:

- Céac alkan (paraphin) voi chiéu dai chudi C;o - Cyg

- Cac alkin, anken, hydrocacbon thom.

- Céc parafin chudi ngin con lai trong phan diu moé c6 nhiét d6 nong chay thap.

- Su dung n-parafin tinh khiét duogc tach tir mo dya trén cac nguyén tac sang
phan ti lam co chit ¢6 wu diém la nguon C bi ti€u thy hoan toan va khong dé lai
nhitng cacbua hidro doc.

Co ché cua sy hap thy ankal cho dén nay ciing chua dugc lam séng t6 day du.
So voi cac té bao sinh truong trén glucoza thi nam men nudi trén cacbua hidro ¢6
mang té bao day hon va c6 nép nhan.. Tuy nhién cac té bao nay khong gép kho khan gi
trong viéc hép thy nhitng co chéat khong tan trong nude duoc bd sung vao méi truong
v6indng d6 2 - 4%.

3.2.2. Khi thién nhién

- Me tan: Metan 1a thanh phan chinh cua khi thién nhién. Tuy nhién metan
khong chi 14 nguyén liéu trong 10ng dat ma con dugce tao thanh qua con dudng vi sinh
vat nho sy 1én men metan va dugc sinh ra trong cac bé chira bun muc nat trong céc
thiét bi lam sach. Nguyén tic san xut protein tir khi thién nhién 13 nudi vi khuan trén
dich mudi amon va mubi khoang duoc thuong xuyén thoi khi metan va khong khi.

Uu nhugc diém cua viée su dung metan:

Uu diém:

- Khi thién nhién ré hon ddu mé nhiéu lan.

- Phan khi khong dugc vi sinh vét dong hoa duoc loai boé mot cach dé dang. Vi
vay san pham rat tinh khiét va khong tén kém dung méi cho viéc rira té bao nhur khi sir
dung dau moé lam co chat.

Nhuoc diém:

- Vi sinh vat dong hoa khi thién nhién déu 1a cac vi sinh vat hiéu khi. Do d6 méi
truong dinh dudng phai thuong xuyén th6i hon hop khi metan va oxi hodc 1a khong
khi rat dé gay nd. Néu nong do hdn hop khi cao rat dé bt lira va nd, con ndng do khi
thap thi vi sinh vét khong du ho hap. Ca hai truong hop khong du dinh dudng va ngat
tho, vi sinh vat déu phat trién kém va hiéu suit nudi cay thap
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- Pé thyc hién dugc qua trinh sinh tong hop protein thi oxy va metan phai duoc
chuyén tir tudng khi sang tudng long dé bot khi mang nhién liéu va chat oxy hoa dén
cac té bao vi sinh vat dang sinh truong mot cach nhanh chong va thuc hién qua trinh
dong hoa. Tuy nhién, do hoa tan ctia metan va oxy trong nudc thap. C6 thé khic phuc
bang cach 13 ting ap sudt du trong thiét bj nhung viéc ché tao thiét bi chiu ap luc cao
s& phirc tap va khong kinh té. Hodc dua mot dung méi hiru co nao d6 vao moéi truong
dinh dudng dé ting d6 hoa tan ctia metan, nhung s& 1am cho vi sinh vét thich dung moi
hon metan va nhu vdy viéc dung khi thién nhién mat hét y nghia.

- Metanol: Pé khic phuc nhitng nhuoc diém cua viéc str dung metan, cé thé sir
dung metanol thu dugc tir metan nho sy oxy hoa hoa hoc. b6 1a nhd nhitng vu diém
sau cua metanol:

+ Metanol d& tan trong nuéc nén cé thé ding & ndng do cao hon (2-3%).

+ Nhu cau oxy cua sy dong ho4 metanol 13 thap hon.

+ Co thé dung nam men dé dong hoa metanol. Ma ndm men c6 kich thudc té
bao 16n hon vi khuan nén ning luong can thiét cho qua trinh 1i tAm tach sinh khéi it
hon so v6i vi khuéan sir dung dé ddng hod metan. Tinh kinh té cao hon.

Tuy nhién ding metanol c¢6 nhuoc diém sau:

+ Metanol dét hon nhiéu so v&i metan hodc khi thién nhién.

+ Thu hoach té bao tir metanol thip hon tir metan.

- Etan, propan, butan: Viéc st dung cac alkal dang khi chudi ngén chtra trong
dau mo nhu etan, propan, butan dién ra khong qua vi khuan dong hoa metan ma chi
trong hdn hop quan thé chtra cic co thé co kha ning néi trén (Mycobacterium,
Nocardia, Pseudomonas).

3.3. Céc chiing vi sinh vat

3.3.1. Vi sinh vat phan giaii cacbua hidro:

- Vi khuén: Achrobacter, Alkaligenes, Bacillus, Bacterium, Corynebacterium,
Micrococcus, Flavobacterium, Pseudomonas, Micromonospora, Mycobacterium,
Mycococcus, Nocardia.

- Xa khuén: Streptomyces, Actinomyces.

- Ndm men: Candida, Cytomyces, Debaryomyces. Endomyces, Hansemula.
Monolia, Scopuloriopsis.

- Nim soi: Acremonium, Aspergillus, Penicillium.

3.3.2. Vi sinh vat phan giai khi thién nhién:

Chu yéu la cac vi khuin: Mycobacterium, Pseudomonas, Methanomonas,
Bacillus, Corynebacterium, Brevibacterium, Flavobacterium, Bacterium.
3.4. Co ché chuyén hoa
Qua trinh ddng hoa cacbon tir ddu mo va khi d6t co thé dé ra & dang tong quat
nhu sau:
(1) Hydro cacbua — Rugubac 1 hoacbac2  —> andehyt —* Chét béo
(2) Bbi voi n-alkal, co thé la:
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n-alkan | —— | Ruou bac 1 hoac Ruou bac 2

v andehyt metylxeton
Sap ,
Dai ra hodc ngan bot

1,2n nguyén tu l

Axit béo

(3) Pi voi cac hop chat khong no (thi du nhu 1-olefin), nguoi ta cho rang qua trinh
oxy hod nho vi sinh vat co6 thé di theo con duong sau:

1-olefin
— > aldehyt —— Axit béo
v
1,2 - epoxyt
+H20
Oxy hoa

V. »  Axit béo ngan bt 1C

1,2 - diol Co,

(4) Co ché chuyén khi metan:

Cécqvi sinhrvét phan giai khi metan thér}h CO, va H" hoat dong. Vi sinh vat sir
dung H" d¢ khir tiép CO, tao thanh cic hop chat hitu co theo nhitng phuong trinh tom
tat sau:

CH, + 2H0 »CO,  +8(H)
4H) + CO, »(CH,0) +H,0
4(H) + 02 > 2H20

CH, + O, (CH,O +H,0

Céc axit béo tao thanh s& duoc 16i cudn vao cac qua trinh dong hod tiép theo,
tham gia vao cic qua trinh trao d6i chat ¢ té bao vi sinh vat trong chu trinh Kreb. Mot
phan céc axit amin dugc tao thanh s& két hop v6i NH; cho ra cac aminoaxit. Nho cac
phan ng chuyén amin ma mot s loai axit amin dugc tao thanh ngay cang phong phu
va cudi cung, dudi sy diéu khién ciia ADN trong té bao vi sinh vét, cac axit amin nay
s& duoc t6 hop lai voi nhau dé thanh cac phan tur protein.

3.5. So' d6 qui trinh cong ngh¢ sin xuat sinh khéi nAm men

So d6 cong ngh¢ san xuat sinh khoi nam men tir cac san phdm dau mo ciing
tuong ty nhu tir cac ngudn hydrocacbon, tirc 1a gdm céc giai doan sau:

- Chuén bj méi trudng dinh dudng.
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- Nhan giéng va 1én men.

- T4ch va rtra sinh khdi ndm men,

- Say kho.

Qui trinh cong nghé san xuét sinh khdi nAm men cu thé tir diu mo tho va
parafin tinh khiét cling tuong tu nhau. Tuy nhién dung dau mo tho thi doi hoi qui trinh
cong ngh¢ phtre tap hon, mac du gia thanh tuong d6i ré hon. Dung parafin thi khau
tach ndm men co6 thé bo bst khau tay rira bang dung méi hitu co vi thuc té parafin
dugc ndm men st dung hoan toan
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CHUONG 3
CONG NGHE SAN XUAT PROTEIN TU

CAC NGUON HYDAT CARBON

1.Cong nghé sin xuit protein trén nguyén liéu polysacarit chwa thuy phan

1.1. So' d6 cong nghé sin xuit nAm men tir cac nguyén liéu thuce vat thuy phan

bang H,SO,.

Nguyén li¢u

Fucfurol va cac

'

Nudc + H,SO, (ndng
d6 0,5 — 0,6%)

chat bay hoi

Thuy phan

khac, linhin

v

Hoi nhiét (179 — 190°C)

Trung hoa

Stra voi

'

Loc va lam sach

Bé ling (CaSO,)

v

KCl, superfotfat,
(NH,),S0;

Dau pha bot

Chat dieu chinh pH

Lam ngudi (30 — 32°C)

v

Lén men

Nu6i men giong

v

Téach sinh khéi

Dich thai

A 4

Chung cit,
tinh ché

!

Cdn ethanol

Céc loai dich thé chtra dudng duoc tap trung vao bé 16n trudce khi phan phéi vao
céc bé 1én men. Sau d6 dugc trung hoa bang sita voi va lam trong. O cac bé lam trong
thudng c6 cac cach khudy va 6ng thong khi, nho d6 cac chét we ché dang bay hoi nhu
fucfurol, SO, s€ duoc loai bo.

Sau khi dé duoc trung hoa va lam trong, dich long con nong s¢ dugc lam ngudi
dén nhiét 6 30 — 32° C, 1di pha lodng den mot ndng d6 dudng thich hop cho ndm men
va tlly theo yéu ciu ma bo sung cac mudi vo co.

1.2. Xir Iy nguyén liéu va chuin bi méi truong

Doi véi cac nguyén liu ban dau dung dé san xuat protein don bao tir nam men
can phai dugc xu ly so bg. Sau doé tien hanh pha ché moéi truong. Tuy tirng loai nguyén
liéu va chung vi sinh vt nudi cay, chung ta s€ c6 cac thanh phan moi truong thich
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hop. Néi chung, ngoai ngudn co chét co ban 1a ngudn cacbon ra, chiing ta can dua vao
mdi trudng ngudn nito, photpho, kali, magié, cac nguyén t6 khoang khac nita. Ngudn
nito thuong la cac mudi sunfat, nguon photpho la supephotphat, K-KCl, Mg - MgSO4
C6 thé dung amoniac d¢é gitr pH xac dinh. Trong qua trinh 1én men con can nguén chat
sinh trudéng nhu cao ngd, cao nam men, hodc cac dich thuy phan khac v...v..

‘ Cac thanh ph?ln moi truong duogc hgél tan, loc bo cin, diéu chinh pH dén 4,8-5,2
bang axit sunfuric hodc axit clohydric (do1 v&i moi truong ri duong thi pH 1a 4,2—4.5).

Nuo6i cady nam men trong san xuat SCP chia lam hai giai doan:

- Giai doan nhan giéng dé c6 du luong giéng (sd luong té bao). Giai doan chuan
bi vat li¢u nuoi cay can phai vo trung. Mdi truong nhan giong va khi tién hanh nhan
gidng can phai vo trung.

- Giai doan 1€n men: Giai doan nuéi l6n 6 qui mé cong nghi€p hay diéu kién
pilot c6 thé thuc hién trong thung kin hogc thing ho, diéu kién khong can vo tring,

Truong hop khong can vo trung thi khong cin thanh tring & ap suat du ctia hoi
nuée, ma chi can dun néng hodc ozon hod, loc khir khuén, clo hod, xur Iy qua véi
focmalin v..v..

1.3. Nudi cAy nhén giong

Nudi céy nhan giéng dau tién duogc thuc hién & phong thi nghiém: gidng ong
nghiém duoc cay chuyen vao binh tam giac c6 moi truong vo trung, sau d6 cac binh co
giong dugc nudi cay trén may lic voi nhiét do binh thuong tir 25 — 30°C den do tu01
sinh 1y thich hop s& cdy vao méi truong nhan giéng ctia phan xudng : nhan giéng cip 2
trong cac binh thép kin c6 suc khi dén khi dat duoc 3,5 — 5g sinh khéi trong 11 dich
nuoi. Qua trmh két thiic sau 12 — 15 gio. C6 thé nhan gidng cép 3 & cac ndi co thé tich
t6i 4 — 5 m’ . Ti 1é tiép gidng chuyen cap 1a 1:10. Trong qua trinh nhan glong dung
nudc amoniac de gilt pH va thoi kh1 lién tuc. Tir ndi 4 — 5 m’ s& duoc chuyén sang
thung 12 — 15 m® va téi vai chuc m® hoic to hon.

Nudi Ién men cong nghiép : la nudi mo rong trong phan xuong khong can phai
v6 trung. Nhiéu nha may dat cac ndi 1én men kin hodc ho, thudng thé tich cac ndi 1én
men 1 vai chuc mét khdi, c6 thé toi 500m’.

Tién hanh nudi men theo phuwong phép ban lién tuc cho hiéu qua kinh té cao:
khi dat lugng sinh khoi c6 trong dich nuoi cay lay dan ra va cho thém mdi truong moi
vao noi 1én men c6 ham luong dudong khoang 1-2%.

1.4. Céc diéu kién k¥ thuat:

D¢ san xuat sinh khoi nam men giau protein cac dang nguyén li¢u trén can ddm
bao cac diéu kién k¥ thuat co ban sau:

- Nong d6 dudng trong dich nudi ciy phai dam bao tir 2 -4 %.
- Mubi uré 3g/1.

- Suphephotphat 4g/1.

- Khong khi v6 trung

- Thoi gian nudi tir 18 — 36 gio.
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- Nhiét d6 nuéi cay 28 — 30°C.
- pH moi truong 4,5 - 5,5 .
Qua trinh san xuat CSP 13 qua trinh hiéu khi. Vi vy bat budc phai thong khi
moi trudng.
Viéc cung cip khong khi c6 mot s tac dung sau:
- Cung cap O, cho vi sinh vat tong hop vat chét té bao.
- Tach CO, ra khoi dung dich nuéi cay.
- X4o0 tron méi trudng, tao diéu kién thuan loi cho qua trinh trao doi chat tét hon.

Khong khi cung cép cho qua trinh sinh tong hop protein phai dugc lam sach trude
khi cho vao thiét bi 1én men.

Mot yéu t6 can chi y nita 12 ndng do duong trong qua trinh nuo1 céy. ‘Khéng nén
de nong do duong qua cao trong moéi truong vi s€ uc ché su tang truong té bao sé tao
ra nhiéu san phdm phu khéng can thiét. Do d6 ndng d6 duong can khdng ché < 4 % la
thich hop.

1.5.Thu hdi sinh khéi:

Bot va sinh khdi tran ra ngoai trong qua trinh 1én men dugc tach trude tién theo
phuong phép tao thanh bot cling véi sinh khéi trao ra ngoai rdi dwa di li tam tach.

~ Botvasinh khdi tran ra ngoai duoc thu gom lai di xir 1y bang phwong phép tuyén
noi (flotation) ré1i dua di li thm qua cac may li tam tach (Seprator), c6 dac & chan
khong.

Sinh khdi ndm men thu dugc & dang sét co 75-80 % nude, 20-25% chét kho
trong d6 cd cacbon 40-50%, nito 7-10% tuong tmg véi 40-60% protein, hydro 5-7%,
oxy 25-30%, cac nguyén t6 vO co 5-10% ( photpho va kali chiém 95-97% tong luong
tro, s6 con lai la canxi, magi€, nhom, luu huynh, clo, sat. Ngoai ra con c6 mot lugng
nho nguyén t6 Mn, Zn, Mo, Bo, Coban...). Sinh khdi dugc dua vao sy & may sdy 2
truc hodc say phun.

Trong té bao ndm men ké ca vi khuan, c¢6 nhiéu vitamin nhom B (trr VTM
B12): tiamin, riboflavin, axit niconitic, axit folic, dic biét rat giau tién VIM D2
(ergosterin). Dudi anh sang tia tir ngoai (tia cuc tim) ergosterin s& chuyén thanh VTM
D2. Vi vy trudc khi dong goi san pham sinh khdi ndm men dugc chiéu tia tir ngoai dé
VTM ho san pham.

Quad trinh cong ngh¢ san xuat sinh khoi nam men dugc gidi thi¢u & cac so do
sau :
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Hinh 3.1. Qua trinh chuan bi méi truwdng va nudi cay ¢ dieu kién vo trung.

1. Binh chtra dich amon sunfat. 7. Binh pha méi truong
2. Supephotphat 8a,8b,8c. thanh trung

3. Nudc nong 9. Binh ling

4. Stra voi 10. N6i gidng cap 2
5.KCl 11. N6i gidng cap 3

6. Binh ty phan nim men. 12. Nu6i m¢ rong

1 Nuédc lanh vao vd

18

Men khd thanh pham

Hinh 3.2. So' @6 nuéi va thu sinh kh6i nAm men.
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1. Noi 1én men 9. Thung chira men dac

2. Thung tuyén ndi 10. Binh diéu chinh nhiét lién tyc

3. Bom 11. Thung tap trung men trudc khi ¢6 dac
4. Binh tach khi 12. Thiét bi c6 dac chan khong

5.va 8. Litam tach I va Il 13. Thiét bi tao chan khong

6. Thung chira men 14. Thing chtra men trudc khi sdy

7. Bom nudgc 15. Say phun

16, 17. Cat xiclon 18. Thung tan trix

1.6. Cong nghé san xuit protein tir sin khong qua qua trinh thuy phan ban
dau.

Nghién ctru cua Azoulay da gitip cho hdng Adour Entreprise ( Phap) phan lap
dugc mot chung nam men Candida tropicalis c6 thé 1én men truc tiép sin ma khong
can qua trinh thuy phan ban déu theo qui trinh cong nghé nhu sau:

Cu san dugc rira, thai mong rdi nghién nho. Hoa tan tinh bot bang cach dun néng
> 100°C ddng thoi ciing 1 dé thanh tring tranh nhiém tap khuan. Cach xir 1y nay ciing
lam phan huy cac axit hydroxianic ¢ trong sin (Manihot esculenta) chuyén thanh
amon va axit focmic.

Lén men: qua trinh 1én men dugc thuc hién trong mot ndi 1én men c6 suc khi.
Dich 1én men thu dugc chira 10 — 25 kg nim men/m’ . Sau khi li tdm, dich trong dugc
thu hoi dé quay tro lai 1én men me sau, con sinh khéi ném men chua t6i 15 % chét kho
duogc dua di xur ly tiép dé thu h01 sinh khdi. Trong mot s6 truong hop chin nuoi gia suc
(lon), c6 thé bd sung truc tiép ndm men tuoi vao thic an ma khong can lam kho
(Inchauspe, 1986).

1.7. San xuit protein tir chudi:

O Encuador, nudc xuat khau chudi hang dau thé giéi, va nuéc Colombia — ciing
1a nudce chu chdt vé xuit khau chudi, ludn ludn c6 mdt ti 18 16n san lugng chudi >25
%) khong xuat khau duoc vi kém chét luong. Vi vy chudi co thé 1a nguyén liéu quan
trong cho san xuit SCP. Khoang 15000 tan chudi c6 thé chuyén hoa thanh 100000 tin
sinh khéi mdi nam.

2. Cong nghg sin xuit protein trén dich thuy phan go.

O My, ndm men gia suc dugc san xuat tir dich kiém sunfit cia cac nha may bot
gidy:

- Mot sb cong ty nhu cong ty Enviroson Ltd dé dung nudce thai bot giéy dem khu
tring (¢ 121°C/1 gio) roi 1am ngudi dén 37°C dé 1am co chét cho su phat trién hiéu khi
cia mot loai vi nam Chactomium cellulolytium. Ngoai ra trong mdi trudong con b6
sung cac chat dinh dudng khac chua nito, photpho va kali. Vi ndm ton tai nhu nhiing
vat ran dang huyén phu, bam vao soi xelluloza trong co chét va tiét ra enzim xenluloza
lam chuyén hoa xenluloza thanh glucoza. Sau khi déng hoa duoc xenluloza, vi nim
tao sinh khéi va thai ra CO,. Béi v6i dich kiém sunfit ndy, cac chung nim men san
xuat can dugc 1am quen véi ndng d6 axit sunfuro cao ngay trong cac bé tap trung. Cur
mdi tan cacbon clia co chat thi co thé tao ra 500kg sinh khdi. San pham cubi cung chira
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40 % protein, 60% lipit, xenluloza va hydrat cacbon (véi san phim c6 do am 5%)
(theo Chemical Engineering News, 6-2-1984).

Mot s6 nha may khac sir dung cong ngh¢ Pekilo cua cong ty Tampella voi
ching nam thudc chi Paccilomyces nu6i cay trén dich sunfit. Trudc khi 1én men, hau
hét SO, dugc loai bo bang cach suc bang hoi nuéc qua dung dich sunfit. Pua vao ndi
1én men cac chit c6 chat dinh dudng khoang nhu axit photphoric, KCI, khi NH; va suc
déu bang khong khi nén. Sau khi 1én men, sinh khéi vi nAm duoc tach ra va rura trong
cac may ép loc dén Bx = 35%, sau d6 dem sdy bang khong khi nong rdi ép va tao hat.
3.Cong nghé san xuit protein trén dich thuy phan cic nguyén li¢u thue vat

3.1. San xuit protein trén nguyén li¢u chiét ngé va nwéc chiét lia mi.

3.1.1. Nguyén liéu: 1a nwéc chiét ngd va nwée chiét lia mi

Thanh phan nudc chiét tir laa mi va ngd ( theo két qua nghién ctu ciia Vién
nghién curu tinh bot M. V. Plevaco) dugc cho ¢ bang 3.1.

Bang 3.1. Thanh phan nuéc chiét tir lia mi va ngd

Chi s6 Nuée chiét lia mi Nuée chiét ngd
Nong do chét kho (%) 7,1 7,5
Duong khu g/1 2,0 4,0
Ni to g/1 3,14 0,62
Tro g/1 4,79 6,46
A. amin theo sic ky, trong d6 lyzin
a. aspactic va glutamic, 3 — alanin 10 7
Biotin y/ml 0,18 0,75
Biotin y/100g chat kho 360 1025

Trong nudc chiét laa mi, thanh phan dwong khir c6 mantoza va glucoza, chiém
30% chat kho cua nudc chiét. Trong nudce chiét ngd, duong khir 1a mantoza, glucoza,
xyloza trong d6 glucoza chiém ti 1¢ cao nhat. Ham lugng biotin trong nudc chiét ngd
gap 4 lan nudc chiét lua mi.

3.1.2. Chiing nim men: Dé nudi nim men, dung ching Candida Tropicalis ¢6
kha nang Ién men dugc mono va disacarit. Chung nay cho hi¢u suat cao va c6 kha
nang phat trién trén nudce chiét cd nong do cao.

3.1.3. Nubi cdy ndm men: Gian doan va lién tuc c6 suc khong khi. Nong do tbi
thich ciia moi truong dinh dudng nude chiét lta mi la 1 — 2%, con nudce chiét ngd 1a 1-
1,5%.

Theo phuong phép lién tuc véi qui trinh nhu sau:

Nudce chiét va mudi khoang (amon sunfat va d6i khi supephotphat ) dugc dua
vao thiét bi nudi men (dd cho ndm men gidéng ) voi toc d6 tang dan trong 6 gio, trong
khi d6 méi truong duoc thong khi lién tuc. Pén cudi gio thir 6, luong sinh khéi nam
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men sinh ra khoang 25 — 30 % tinh theo nam men ¢p. Dén gio thir 7, mot phan moi
truong tur thung nudi men (ju(yc chuyén vao thiét bi 1én men phu: 2 gid dau — 10 %, 2
gi0 thur 2- 15% va 2 gid cuoi 20% the tich moéi truong chung.

Sau 12 gio la bt dau sang giai doan 3, giai doan nudi cdy lién tyc. Trong giai
doan nay, cir mdi gio thiét bi nudi men lai liy ra 20% dung tich, rdi bd sung vao moi
truong nudce chiét, nuéc va mudi khoang.

Amon sunfat cho vio tinh theo ham lugng cac chat c6 trong ndm men ép: nito
2%, photpho P,0O5 1,5 -2%.

Téc do phat trién nam men trén nude chiét laa mi bang 16-20% ( so v&i trong
luong ndm men trong thiét bi) trong 1h, con trén nuédc chiét ngd 20-22% trong 1h.
Hiéu suét thu dugc nhu sau: cr 100kg chat khé tuyét ddi cua nuée chiét laa mi thu
duoc lwong ndm men ép ( c6 do6 Am 75%) 1a khoang 194kg, con tir nudc chiét ngd 1a
240 -260 kg.

3.2. San xuit sinh khdi nAm men trén nguyén liéu nwéc chiét tir ba khoai tay
3.3.1. Nguyén li¢u:

Trong cac nha may san xut tinh bot tir khoai tay, nude dich chiét 1a nudc ép
dugc trich ly tir ba khoai tay, tir cac bé ling va tir cac thiét bi 1i tam.

Trong nude dich chira khoang 96% dich té bao khoai tdy, trong d6 co gé‘ln
77,8% chat nito, 88% gluxit hoa tan, 87% lipit va 63,3% chat khoang (tinh theo khoi
luong clia cac chat nay c6 trong khoai tiy. Trong Im’ nuéc dich chtra khoang 0,54g
kali oxit ( K,0) va 0,09 kg axit photphoric.

Chat kho cudi nude dich ciia cac nha may tinh bot ¢é thanh phan (%) nhu sau:

Thanh phan chat kho %

- Gluxit tan 0,97
- Chét khoang 0,67
- Hop chit N, 1,76
- Lipit 0,13
- Céc chat khac 0,67

Bén canh nudc dich, nudc stra cia cong nghi¢p san xuét tinh bot 13 nudce thu
dugc khi rira tinh bt & cac may chira 0,16% tinh bot kho tuyét doi so véi s6 luong
khoai tdy dem ché bién. Lugng nudc rira chiém khoang 170 - 270% so véi khoi lugng
khoai tay.

Nudc rira chtra cht yéu cac chat vo co va hitu co hoa tan. Thanh phan hoé hoc
cua nudce ru:a rat khac nhau Va phu thuoc nhieu yeu to nhu: kT thuat san xuat chat

tinh bot khong Vu’oT qual g/l

Nude dich va nudc rira nay | néu khong dugce tan dung ché bién, hodc xir Iy trudc
khi thai ra ngoai, s& lam nhiém ban ngudn nudc, néu thai ra cac song, ho, ao s& lam
chét nhiéu ca. V&i ham luong protein kha 16n trong nuéc dich, néu thai nude nay vao
céc canh dong tudi dé lam sach sinh hoc tu nhién, ciing khong c¢6 hiéu qua.
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Vi vdy st dung nudc dich thai nay d€¢ san xuat sinh khoi nam men rat c6 y
nghia vé kinh t€ va bdo v€ moi truong.

Céc nghién ctru di chung to rang nude dich té bao khoai tiy c6 chira a.aspactic,
biotin, D-alanin, 1a nhitng chat rat can cho nam men sinh trudng, phat trién va sinh
san. Nong d6 moi truong thing hop nhat 1a 1,5-4°Bx.

3.2.2.Hiéu suit tong thu hoi.

Theo kinh nghiém san xuat, cr moi tn khpai tay dem ché bién co thé thu dugc
khong it hon 30kg ndm men banh hodc 7-8 kg ndm men gia sc khd. Tinh theo luong
protein thu dugc thi nd bang 300kg khoai tay.

3.2.3. Qui trinh cong nghé:

San xudt nim men gia stic c6 thé theo so dd cong nghiép sau day ( Hinh 3.3)

Hinh 3.3: So d6 k¥ thuat san xuat nAm men chin nudi.

1. BG phan loc

3. Bom pitdng

5. Thung chtra dich nAm men
7. Bom

9. Thung chira chat phéa bot
11. Binh do

13,16. may phan ly

20. May sy hai tryc lin
21. Bang chuyén

23. Ban dong goi

25,26. Bang chuyén

29. Bé rira céc chi tiét cia may phén ly.

2. Thung trung gian

4. Thiét bj nudi men

6. Thing hoa tan cac chit bd sung
8. Thung dinh lugng

10. Bom

12, 15, 18. Bom

14. Thung chira dich ¢6 dic lan I
17. Thung chtra dich c6 dac lan I
22. Phéu

24. Can

27. Quat gi6 turbin

Viéc nudi nAm men theo qui trinh trén dugc trinh bay & bang 3.2.



Bang 3.2. Qui trinh nuéi cay nAm men vo trung

. <. .| Dua vao (Amon . ] .
i I e T e
g

1 4 53 0,45 -
2 4 53 0,45 -
3 4 53 0,45 -
4 8 10,6 0,90 -
5 8 10,6 0,90 -
6 8 10,6 0,90 -
7 8 10,6 0,90 -
8 8 10,6 0,90 -
9 8 10,6 0,90 -
10 8 10,6 0,90 -
11 8 10,6 0,90 -

Téng cong 80 106 9 -

sau 11 gio

Tong cong 15 6 1.8 15

sa,u cac gio

tiép theo

Thuyét minh qui trinh sin xuit

Nudce dich dugce tach boi tinh bot nhd bd phan loc 1, chay xuéng bom pitong 3
qua thung trung gian 2 vao thiét bi nudi nAm men 4. Amon sunfat sau khi hoa tan trong
thung 6, roi cting voi axit octphotphoric dugec may bom 7 bom vao thung dinh luong 8,
roi di vao thung nudi men 4. Su sinh san ciia ndm men theo qui trinh lién tuc tir thung
1én men 4 va thung chira sinh khdi 5.

Chét pha bot tir thung chira 9 duoc bom 10 dwa vé thung nudi men qua binh
do 11.

Thung nuéi men ludn ludn duoc suc khi nho quat gié turbin 27
Viéc nudi men theo qui trinh ¢ bang 3.2.

Sau 11 gio 1én men, khi thung 4 chira day moi tmong, nghia 1a 80m’ thi bat dau
thao lién tuc ndm men xudng thung 5 véi lwong 15m?/ gio.

Pong thoi dua lién tuc nudce dich vao véi lwong bang chimg ay ( 15m’/ gid) clng
vG1 amon sunfat va axit octphotphoric .

Sinh khdi liy duoc tir thung 5, nho bom 12, chay lién tuc vao may phén ly 13, roi
vao thung chira 14, sau do ti€t tuc phan ly 1an 2 ¢ thiét bi 16 r6i chira & 17. O thung 17,
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nhd may bom 18 vao may siy 20. Men kho duoc bing chuyén 21 chuyén sang phéu
22, vao bo phén dong goi trén ban 23 vaba dugc can trén can 24. sau d6 qua cac bang
van chuyén 25, 26 di phan ly.

4. Cong nghé san xuit protein trén ba rwou tir ri dwong

Phén 16n cic nha may san xuit ruou tir nguyén liéu ri duong c6 mot sé lugng ba
thai rt 16n. Hién nay lugng ba thai dugc duoc sir dung lai voi ) lugng khong déng ké
nén phan 16n phai thai ra ngoai. Néu khong dugc xir ly ding mure, ba rugu phéan huy
khong hoan toan, thuong 1a ngudn gay 6 nhiém hd chtra nudc. Ngoai ra, do su phan
huy cac hop chét hitu co chira trong ba ruou tao thanh nhing chat c6 mui hoi thdi gay
6 nhiém mai truong khong khi trim trong. Ngoai ra con phai tiéu t6n mot khoang chi
phi 16n cho viéc thai ba ( 1am sach, mé rong, thay thé duong bng v..v..).Vi vay viéc
nghién ciru img dung cong nghé san xudt cac san pham thyc pham hodc 14 sinh hoc ¢6
nguyén liéu tir ba rugu cua ri dudng c6 mot y nghia quan trong vé kinh té va bao vé
mo truong. Ba ruou ¢ thé duge ché bién thanh nhimng san pham sau:

- Glyxein va than cdc.
- Tach tir ri duong axit glutamic va betain lam thirc an gia suc.

- San xuat nam men banh mi va sinh khoi nam men cho gia stc trong do san
xuat sinh khoi nam men cho gia stic dugc quan tdm va san xuat nhiéu hon ca.

Qui trinh cong nghé san xuét sinh khdi ndm men dung cho gia stic tong quat co
thé trinh bay trén so d6 tom tat nhu sau: ( So d6 qui trinh cong ngh¢ san xuat)

4.1. Nguyén liéu ri dwong
Vi ba rugu tir ri duong mia c¢6 dic thanh phan duoc cho boi bang 3.3.

Bang 3.3. Thanh phén ciia b rwou tir ri dwdng mia

Thanh phén Tilé % Thanh phén Tilé %
Nuéce 54,67 Glyerin 2,60
Chat kho 45,33 Axit lactic 2,70
Protein 6,95 Chat béo 0,00
Tro 10,93 Xenluloza 0,30
Chat humin 10,4 Sap, linhin, gluzzit, phenol,
Duong khir 5,30 Cac axit hitu co 6,15

Thanh phén cac vitamin co trong ba rugu ¢6 diac dugc cho ¢ bang 3.4
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Ba ruou

'

Ba chan nuoi Loc thung quay
l Nudce
Dich ba
l Ri duong
Lam ngudi (35-37°C)
0))

H,SO,, superfotfat l l
(NH4)>50, Lén men <« | Nuoi i6
Dau phé bot udi men giong
Chét diéu chinh pH

VTM ho4 sinh khdi nAm men

|

Téach sinh khdi

Stra men dac

—| Thanh phdm

Séy 2 truc hodc sdy phun

Hinh 3.4. So' d qui trinh san xuét sinh khdi nAm men tir ba rwou ri duwong.

Bang 3.4. Thanh phin céc vitamin ¢é trong ba rwou cd dic ( mg/g)

Thanh phan cta cdc vitamin Ham lugng mg/g
AXxit niconitic ( PP) 21
Riboflavin (B2) 8
Piridoxin (BS) 30
Axit pentotenic ( B3) 39
Biotin ( B7) 1,5
Axit folic 0,3
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'Nhu vay ba rugu tir ri duong 1a moi truong c6 gia tri va day du cac chat dé nudi
cdy nim men tao sinh khdi. Sinh khdi ndm men 1a mot ngudn giau protein va cac
vitamin la nhirng chat quan trong ddi voi sy phat trién cua gia stic, duge bd sung vao
thirc an dé diéu chinh, 1am cin bang vé protein cho thirc 4n gia stic (1 kg ché pham
protein c6 gia tri bang 3,5 kg hat)

4.2. Chung vi sinh vat: Candida Tropicalis, Torulopsis Utilis
4.3. Xir Iy nguyén li¢u va chuin bi méi truong:

Tuy theo qui trinh c6ng nghiép cua nha may, néu mudn thu ndm men thirc in gia
suc trén ba rugu khong bd sung thém ri dudng, thi s dung chung Candida
Tropicalis. BO6 sung thém ri duong c6 thé ting hiéu suit ciia nAm men nhung s& lam
giam hé s6 sir dung gluxit cta ba rugu, do d6 s& 1am ting gia thanh san pham. Néu bd
sung ri duong thi dugc ti 1€ ri duong da thanh trung 1a 1% so véi ba rugu. Ba rugu
trude khi dua vao san xuat dugc bom dén thiét bi loc chan khong thung quay dé tach
ndm men chét trong qua trinh chung cat ruou trude do.

Ngoai bd ruou va ri duong, moi truong dinh dudng con duge bd sung axit
photphorlc ky thuat (70%) ham luong 0 ,5kg/m’ bd rwou va sunfat amon tinh thé
(0, 5kg/m®). Axit hoa dich nuéi cdy bang axit sunfurlc hoac HCI dén pH moi truong
bang 4,5. Luong axit sunfuric ding dén lkg trén 1m® b rugu. Néu pha lodng véi nudce
theo ti 1¢ 1: 1 thi can pha thém 50-70g/m’ magié sunfat.

4.4. Nudi cAy men giong:

Theo qui trinh cong nghé cua V1en nghién ctru cong nghiép ruou Ucraina voi
nguyén liéu 1a ba rugu da dugc tach nam men, viéc nhan giéng nAm men tir men gidng
dugc tién hanh trong 4 giai doan.

Trong giai doan dau ngudi ta st dung ri duong pha thém 1% super photphat theo
khéi lwong ri dudng. Nong do dich do 1a 2,5% duogc axit hoa thanh axit sunfuric hay
axit HCI d&én pH = 5-5,2 va dugc thanh trung ¢ ndi hp & 4p suat 0,5ati trong thoi gian
30 phat, sau d6 lam ngudi dén 30°C (r6t 200ml dich vao binh cdu dung tich 700ml )
ciy men giéng vao dich va de binh trong may lic phong thi nghiém trong diéu kién co
suc khi trong 24h. Sau d6 tién hanh nhan giéng lan luoc vao 3 thiét bi co thé tich 1a
15,120 va 12001 c6 trang bi may suc khi va may loc khong khi. Khoi lugng mo1
trudng trong cac thiét bi do 1a 10,100 va 10001 voi néng do dich moi truong 1a 3,5%
thoi gian nudi cdy 1a 24,18 va 16 gio. Tu thiét bi cdy men sau cung (thung 10001)
nguoi ta dua lién tuc nim men glong vao thung chira men c6 dung tich 32m’, chtra
duoc 25m’ dung dich sau d6 chuyén vao thiét bi nudi men cong nghiép c6 dung tich
tong cong khoang 310 m’.

4.5. Nudi men cong nghiép: Thé tich men gidng dua vao thung 1én men c6 nong
d6 18-20 g/l (d6 4m 75%) bang 10% dung tich c6 ich cta thung. Qua trinh 1én men
lién tuc c6 suc khi, thoi gian 1én men tir 5-6 ngay. Sinh khdi nAm men long dugc chiéu
bang tia tir ngoai dé chuyén ergosterin thanh canxipherol trudc khi qua cac thiét bi ly
tAm tach va thiét bi siy.

5. Cong ngh¢ san xuit protein tir ngudn phé li¢u xenluloza:

Tu lau nguén xenluloza dugc ng dung rong rai lam vat li€u hitu co ran trong
nhiéu linh vuc. Nguon phé li¢u xenluloza tir ndng nghi€ép nhu ba mia la 36 tri¢u tan.

42



Riéng & My 1a 15 triéu tn. Thanh c6ng cta Srinivaane va Han (Louisiana State
University) trong viéc phan 1ap duoc hai loai vi khuan c6 kha ning cong sinh la
Cellulomonas va Alcaligens 33 mé ra mot hudng rat quan trong trong viée sir dung cac
ngudn phé liéu xenluloza dé san xuét protein don bao. Protein ciia vi khuén lai rat cao,
trung binh 60-70% c6 loai 1én dén 87%.

5.1. Phén 1ap vi khuén:

Hai 6ng Srinivaane va Han da phan 1ap dugc VK c6 do hoat dong xenluloza cao
nhu sau:

Moi truong phan 1ap:

NaCl 6,0 g/l : (NH4), SO, 1.0g/1
K,HPO, 0,5g/1 KH,PO,  0,5g/1
MgSO, 0,1g/l CaCl, 0,1g/1

0,1 % dich chiét men va mot manh giéy loc.

Chu:ng lg dudng sacaroza dé 1én men tron voi moi trudng u. Sau 3 — 7 ngay u ¢
nhiét d6 30°C trén may tron lic, mot phan glay loc dugc chuyen thanh moi truong
fresh. Qua trinh trén dugc lap lai nhiéu lan dé ting cuong su hiéu khi va mesophil
chira vi khuan sir dung xenluloza.

Gidy loc da nudi ciy vi sinh vat dugc rira ngdm trong nudc vo tring va cay thanh
duong trén modi moi truong thach nuoi ciy: Thach cacboxylmetyl xenluloza, thach
giay loc. Su Xuat hién khuan lac trén méi truong duoc chuyen sang ong nghiém co6
xenluloza va mudi dinh dudng. Vi khuan cellumonas phat trién tét & nhiét do 25-35°C.

5.2. Qui trinh cong ngh¢ san Xuit protein vi khuén tir ba thai xenluloza

Mot xudng pilot san xudt protein Vi sinh vat tir ba thai xenluloza (bd mia) gdm
5 cong doan sau:

- Cong doan gia cong ba mia

- Cong doan ché bién bot ba mia

- Cong doan tiét trung

- Lén men

- Thu hoéi té bao vi sinh vat va thanh phim

Qua nghién ctru va san xuat thur, nguoi ta da xay dung nén qui trinh sdn xuat
protein vi khuan tir xenluloza nhu sau (hinh 3.5).

Pau tién nguyén li¢u xenluloza dugc qua bd phan nghién dac biét c6 5 canh
nghién ¢ dinh. Xenluloza dugc nghién thanhbot duoc dua qua thiét bi kiém hod bang
dung dich NaOH 2-4% o. Sau d6 hdn hop rin 10ng dugc qua khau li tAm tach va qua 16
oxi hoa véi mét chét xtic tac oxit hod 1a clorit coban.

Thanh tring 260F — 320F qua hé thong phun hoi

Lam ngudi: Hé théng dudng ong
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Lén men; Sau khi lam ngudi dich 1én men qua van kiém tra vao thung 1én men.
Dich men c6 thé tir thung chtra hay thung nhu tuwong hoé lai. Piéu chinh pH bang
NH,OH.

Nguén xenluloza
‘] Nudc
} Kiém
: . Chat dinh

dudng Hai
J J

XU ly cd hoc
Xirly Traey
hoa hoc .%g.-: !
=
Q Thanh triing
Dich
I6ng o
Say
San phim o Khéng khi
té bao khé

Hinh 3.5. So db qua trinh san xuat protein don bao tir ba thai xenluloza ( theo
V.W.Han va cong sy 1971)
Thanh phan méi truong nhu sau: Ngudn xenluloza, nudec mudi vo co, mot s6 chit
dinh dudng dic biét va mdt so6 chat chong bot.

Thanh phéan g/1
Co chét: ba mia d3 ché bién (trong luong kho) 6,0
Chét dinh dudng: Sunfat amon 3,0
Mubi Photphat 1
MgSOy4 0,1
CaCl, 0,1
NACI 3,0
Nuée chiét men 0,5
Mubi khoang 1,0ml
Polyglycol P -2000 0,1ml
Nudc bu 1lit
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* Thanh phan mubi khoéng
CaCl,

FeCl;.6H,0

ZnS0,4.7H,0

CaS0,.7H,0O

Clorua Coban.6H,O

Ethilene dinitriclotetraacetic acid
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g/l
0,5
16,7
0,18
0,16
0,18
20,1



CHUONG 4

CONG NGHE SAN XUAT PRTOTEIN TU NGUON HIDRO CACBUA
DAU MO VA KHI POT

1. CONG NGHE SAN XUAT SINH KHOI PROTEIN DAU MO

Trong thanh phan cacbua hydro thiéu rat nhiéu chat dinh dudng, trong d6 cac loai
muoi khodng 1a thiéu tram trong nhat. Vi thé trong khi nudi vi sinh vat trong moi
truong nay doi héi phai cung cap cac chat dinh dudng vi lugng va khodng cho ching
phat trien

1.1. Cac ching vi sinh vat

Van dé lya chon cac ching vi sinh vat ¢ hoat lyc sinh tong hop cao dé dung
trong san Xudt co mot y nghia quan trong. Trong cong nghlep san xudt protein tur dau
mo va khi dbt, phai chon cac chung dap tmg dugc cac yéu cau sau:

- C6 kha nang st dung tot ngudn nguyén liéu hydrocacbua ding trong san xuét.

- Sinh truéng nhanh chong, cho san lugng cao trong thoi gian ngan, khong doi
hoi cac yéu td sinh truong bd sung trong san xuat 16n.

- C6 dac dlem hoa hoc va nudi cdy on dinh, c6 ham luong protein cao, chira day
du cac axit amin can thiét, khong c6 doc té va phai duoc dong vat dong hod tot.

Phan 16n cac chung nam men c6 san lugng cao trén co chat hydrocacbua duoc
phan 1ap tir nhimg mau dat va bun ¢ nhitng noi ¢c6 moé dau hodc chung quanh cac nha
may ché bién dau mo.

Trong hon 500 ching nAm men phan 1ap dugc, cac nha khoa hoc thay cac ching
nam men thudc giéng Candida cho san lugng cao hon ca. Cac ching nay dugc nudi
thir trong thiét bi c6 suc khi trong didu kién phong thi nghiém trén méi trudng n-
paraphin cho hiéu suat khdi t6i 80-100% (trong lwong men khé so vdi trong lwong
parafin dugc dung). Ham lugng protein trong sinh khbi khoang 50%. Két qua xac dinh
trén hai loai nAm men Candida cho & bang 4.1 nhu sau;

Bang 4.1.

Tén nam men

Hi¢u suat nam men kho

Ham lwgng protein

(%) (% chét khd)
Candida Tropicalis 94,4 58,8
Candida Intermedia 87,1 51,0

Céc chung nam men thuong sur dung:

- Pa sb cac loai thudc giéng Candidas nhu: C.Tropicalis, C.Lipolitica,

C.pelliculosa.

- Torulopsis Famata v..vv.

Dac diém cua cac chiung vi sinh vat nady no6i chung 1a:
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- St dung hidrocacbua lam ngudn cacbon duy nhat dé trao dbi chat va ning
luong.

- Bén viing véi doc t6 cta hidrocacbua véi ndng do cao.
- C6 kha ning hép thy hidrocacbua vao té bao.
1.2. Chuin bi méi trwong dinh duéng
1.2.1. Céc chit bd sung:
Céc hop chét bo sung vao moi truong dinh dudng:
- Axit octophotphoric hodc supephotphat
- KCl
- MgSO,

- Nguén nito: Nudc amoniac ¢ 20-25% NH; va mdt lugng nhé amon sunfat dé
oxi héa moi truong ban dau. NH; con dung d€ diéu chinh pH trong thoi gian nuodi cay.

B6 sung nguyén t vi luong:
Nguyén liéu dau — cac hydrocacbon khéng c6 cac nguyén t6 vi lugng. Vi vay
phai thém vao moi truong dinh dudng cac muoi sau:
- FeCl;.6H,0
- MnSO4.H,0
- ZnS0O47H,0
- CuS0,.5H,0
- KI
- Na,Mo00O,4.H,0O
1.2.2. Mt s6 mdi truwdng nudi ciy vi sinh vit trong ddu mé

Sau day gidi thiéu mot vai moi trudng nudi cdy vi sinh vat trén hidro cacbua
long (theo Nadirop va Popov, 1974)

a. Méi truwdng nudi cay nam men

Thanh phan kg
n-parafin 12,5
Supephotphat 2,7
Amon sunphat 0,45
Nudc amoniac (25%) 4,0
KCl 0,56
MgSO, 0,28

Nuéc bo sung vao cho du 1000

C6 thé thay supephotphat, bang axit octophotphat, amon sunphat bang
amon clorua hodc cho dong thoi axit sunfuric voi nude amoniac.
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Hiéu suét co thé thu duoc trén 100kg men khé/m’ méi truong

b. Méi trudng nudi cdy vi khuin

Thanh phan kg
n-parafin 10
K,;HPO, 1
KNO; 1
MgSO, 0,5
NaCl 0,1
FeCl, 0,01

Nude b sung vao cho du 1000 lit

¢. Moi trwong nu6i cay nam moc

Thanh phan kg
Dau diezen 30
NaNO; 3
K,HPO,4 1
KCl 0,5
FeSO, 0,01

Nude b sung vao cho du 1000.
Céc nguyén t6 vi lugng can cho Aspergilus niger (mg/l méi trudng):
Fe-0,2; Zn-0,18; Cu—0,04; Mn — 0,22 va Ca — 0,02.

Viéc tuyén chon cac chugr nam men va vi khuén c6 kha ning phan huy dau mo
va parafin ngay nay c6 y nghia rat 16n trong viéc bao vé moi truong khi bi 6 nhlem dau
mo, dsic biét 1a cac ving dat quanh kho chira hodc déat ven bién sau cac sy ¢d nhiém
dau do cac tau chd bi nan.

1.2.3. K§ thuit nudi cay:

Hi¢n nay d€ nang cao hi€u suat sir dung co chat va tan dung triét dé thiét bi nuoi
cay, nhiéu nudc da ung dung ky thuat nudi cay lién tuc trong cong nghiép san xuat
sinh khoi nam men.

Quad trinh nuoi cay nhu sau:

- Parafin néng (§0-600C) dugc lién tuc cho vao thung 1én men, nong do parafin
trong moi truong ban dau 1a 1,5 -2 % thé tich.

- Sy tich tu sinh khéi nam men trong thoi gian nudi cay co6 thé thuc hién trong
hai n6i 1én men:

+ Lén men chinh: & ndi thir nhat; dugc thoi khi manh.

+ Lén men phu: ¢6 th6i khi nhung yéu hon.
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Néu so sanh qua trinh 1én men sinh khi trén méi trudng chira parafin véi moi
truong hydratcacbon, ching ta thay c6 nhitng diém giong va khac nhau sau day:

. Nudi cdy nim men trén méi trudng chtra paraphin thuong phai thoi khi manh
gap 2,6 - 2,8 1an so voi khi nudi cady nam men trén moi trudong hydrat cacbon.

. Su sinh truong cua vi sinh vat trén hidrocacbua phu thudc vao pH ciing glong
nhu khi nudi trén méi trudng sacaroza (pH = 5-6). Tuy nhién, c6 thé & tri sé pH thap
hon dé tranh tap nhiém.

. Khi sinh truong trén hydrocacbua, nam men toa nhi¢t hon va yéu cau vé thanh
trung khong chat ché nhu khi nudi trén moi trudng sacaroza.

1.4. Ngudn co chit:

Chat lugng ciia parafin anh hudng 16n dén san lugng nudi ciy ndm men. Trong
n-parafin thuong c6 93-98% hydro cacbua duoc tao thanh phirc chit voi cacbamit, d6
1a cac n-ankan c6 sd nguyén tir cacbon tir 12-24, 2-7% izoparafin naphten va khong
qué 0,5% hydro mot hoac hai vong thom.

Qua céc s0 liéu cong bod trong viéc nghién ctru lya chon cadc ngudn nguyén li¢u
khéc nhau, ta thay:

- San pham ndm men rat phu thude vao ngudn hydrocacbua co trong nguyén
liéu va phuong phap lam sach. Néu trong nguyén liéu c6 chira mot sO cacbua khac,
ham lugng ctia chung qua mot gidi han nhat dinh nao do6 c6 thé 1am trc ché sinh truong
cua vi sinh vat.

- San pham oxy hoa cua mot s6 hydrocacbua khac trong nguyén liéu c6 thé tac
hai dén tang sinh khéi ciia giéng nudi cay.

-Pac tinh 1y hoc cua co chét (d0 néng chay, d§ nhdt, mau S'Zic..) c6 thé 1am cho
qua trinh san xuat gip khé khan. Thi du: parafin khong khuéch tan trong méi truong
nnuwowoo & nhiét do sinh trudng binh thuong ctia ndm men, du 1a c6 sy khudy déo.
bé khic phuc, c6 thé chon cac chung vi sinh vat c6 nhiét do sinh truong tdi thich cao,
t6t nhat 1a cac chung vi sinh vat ua nhiét (trén 40°C).
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1.5. So' @b cong nghé sin xuat sinh khoi nAim men tir ddu moé thé va tir
parafin tinh khiét:

A B
W Dau tho Parafin — Lén men
Tach ndm men || Diu da hét parafin Tach ndm men

Rura nude Rura nude
Lam kho ) N
Lam kho

Xtr Iy bang dung moi l
l Bao goi

Thu hdi dung moi l

N4m men thanh phdm

Rtra nudce

'

Lam kho

'

Bao goi

|

Nam men thanh phdm

2. Cong nghé san xuit sinh khoi vi sinh vat tir khi dot
2.1. Uu diém ciia san xuét sinh khéi vi sinh vt tir khi dét:

- Khi @6t thuong ré hon diu mo, do d6 gia thanh sinh khdi thu duogc ciing ré
hon.

- Sinh khéi thu nhan duoc tir khi d6t thudng sach hon rat nhiéu so véi sinh khoi
tir dau mo.
2.2. Nhuoe diém

. Céac vi sinh vat dong hoa khi thién nhién déu 13 nhitng vi sinh vat hiéu khi.
Chung can oxy dé ho hap. Khi cho CH,4 vao cung O, s€ tao thanh mot hon hop khi rat
dé nd.
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. Pé dong hoa O, va CH,4, chung phai tan trong moi trudng va phai tiép xuc
duoc voi té bao vi sinh vat. Trong khi d6 do hoa tan ctia O, va CHy trong diéu kién
binh thudng riho kém. Pé ting d6 hoa tan ctia metan c6 thé tan ap suét du trong thiét
bi, nhu vay can phai ché tao thiét bi chiu ap luc cao rat phuc tap va nhu vay s€ mét
tinh kinh té ctia phuong phap. Cach thir hai c6 thé 1a dua mot dung méi hiru co nao do
vao mdi truong dinh dudng dé ting do hoa tan cua metan, nhung liic d6 s& c6 thé lam
vi sinh vt thich dung méi hon metan va viéc dung khi thién nhién mat hét y nghia.

2.3. Cac phwong phap san xuét sinh khéi vi sinh vét bang khi dot:
Hién nay c6 2 phuong phép san xuét sinh khi vi sinh vat bang khi d6t

- Phwong phap 1: Nguoi ta tao ra méi truong dinh dudng gém c6 mudi amon
va chat khoang va dua mdi truong ndy vao céc binh 1én men.

Tién hanh nudi vi sinh vat c6 kha ning tao sinh khdi tir khi thién nhién trong
binh Ién men nay.

Thoi khi thién nhién va khi vao binh dung dich 1én men da c6 san vi sinh vat.
Khi khong khi va khi thién nhién vao dung dich 1én men s& tiép xtic v6i vi sinh vat.

Khi d6 vi sinh vt s déng hoa khi thién nhién cung vi céac chat dinh dudng tao
thanh sinh khoi

- Phwong phap thir 2:

. . Thiét ké nhimng binh phan tng c6 chtra day chit mang. Chit mang nay chua
day vi sinh vat trong dé

. Pua khong khi va khi thién nhién tir duéi 1én.

. Khong khi va khi thién nhién di qua chat mang sé& tao dugc sy dong hod cia
Vi sinh vit.

. Sinh khdi dwoc tao thanh nhiéu sé& tach khoi chit mang va roi xudng phia dudi

. Thu nhén sinh khéi tir ddy thiét bi.

Theo phwong phéap nay thi hiéu sut khong cao nhung c6 y nghia khi xu
1y CH,4 trong moi truong khong khi. CH4 c6 anh huong cao nhat dén sy tao thanh hién
tuong hiéu tmg nha kinh (CH, lam ting hiéu Gmg nhag kinh gip 21 1an so v6i CO,.
Phuong phép nay loai trr dugc CH, va thu duoc sinh khdi cung mdét luc. Day 1a mot
phuong phép kha ly tuong trong k¥ thuat méi truong.
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CHUONG 5
CONG NGHE SAN XUAT PROTEIN TU TAO PON BAO

5.1.GIOI THIEU VE TAO SPIRULINA

5.1.1. Pic diém cia tio Spirulina:

D3 tir 1au, tao 1a moén an dén gian cta nhiéu dia phuong trén thé gii. Dan mién
Kanem di dung thing ming vot loai tao lam da bao Spirulina maxima trong céc ao hd
giau mudi cacbonat dé 1am thirc an nhung lic d6 ho chua biét dugc trong tao lam chira
rt nhiéu cac chit c6 gia tri dinh dudng.

Pau nhitng nim 70 ciia thé ki XX, Vién nghién ciru dau mé ctia Phap da phat
hién ra tao c6 kha niang phat trién nhanh va c¢6 ham luong protein rat cao. Tir nim
1967, Sosa Texcoco( Cong hoa Sat, chau Phi) da tré thanh co s san xuat cong nghiép
tao Spirulina dau tién trén thé giéi. Trudc day ngudi ta san xuat nhiéu Chlorella nhung
dan dan, do nhting diém ndi bat, tao Spirulina da chiém vi tri chu yéu. Hién nay rat
nhiéu nudc trén thé gidi trong d6 ¢ ca Viét Nam ciing da to chiic san xuét loai tio nay
¢ nhirng qui mo khac nhau.

Tao Spirulina co c4u tao hinh soi da bao, c¢6 hinh dang xoén 10 xo, kich thuéc

khoang 0.25 | 0.5 mm, séng tu nhién & nuéc kidm giau natri bicacbonat.
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Tao Spirulina sinh san bang cach giy ra ting khuc, téc do sinh truéong rat nhanh,
c6 thé séng trong méi trudng ngheo chit dinh dudng, didu kién nuéi ciy don gian. Dic
biét & diéu kién ty nhién c6 cudng do chiéu sang 16n va trong méi truong c6 pH =8.5 |
9 thi toc d6 sinh trudng 1a 16n nhat. Hiéu suit sir dung ning lwong mit troi cao t6i 3 |
4.5 %. Hiéu suét str dung khi CO, dé 1am ngudn cacbon ciing rat cao, toi 80 | 85 %
trong khi Chlorella chi dat khoang 30 %. Tao Spirulina c6 kich thudc 16n, lai c6 xu
hudng ndi 1én mat nude va tu tap sinh khéi nén dé dang thu hoach béng cach vét va
loc trong khi d6 Chlorella c¢6 kich thudc nho nén phai thu nhan bang phuong phap ly
tam phirc tap. Nang suat tinh trén don vi dién tich nudi tréng rat cao do d6 né co gia tri
kinh té rat cao. Theo bio Vietnam Net, & Long An dd nudi trong tio Spirulina bang
nha kinh, so véi su dung dat dé tr6ng lua véi thu nhap 50 triéu déng/ha/ném, viéc
chuyén sang nudi tao Spirulina s& tao muc thu nhap khoangl.2 ti ddng/niam, tic ting
gap 24 1an so véi trong lua.

Ngoai nhitng wu diém trén, viéc tao Spirulina dugc dua vao san xuat véi qui mo

16n ¢ nhi€u nude trén the gidi con do gia tri dinh dudng to 16n cua no. Tao Spirulina

53



chtra ham lugng protein rat cao, khoang 60 | 70 % trong luong chét kho dic biét 1a co
day du cac axit amin khong thay thé. Ham luong céc axit amin cua nhitng protein nay
gan voi qui dinh cua protein tiéu chudn, twong duong véi protein dong vat va cao hon

hén protein thyc vat.

Bang 5.1.Thanh phén axit amin ciia tio Spirulina

S 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
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Gié tri dinh dudng cuia tdo con thé hién con thé hién & cht luong va ) luong
cac vitamin chira trong né nhu 3 — caroten, vitamin B3, B6, B1, E va déc biét rat nhiéu
vitamin B12. Vién nghién ctru Gng dung cong nghé da chiét dugc B — caroten dung
lam thirc an boi dudng stc khoe, chéng suy dinh dudng cho tré em. Ngoai ra trong
Spirulina con chira nhiéu xantophyl 1a chat rat can thiét cho gia cam. Néu dung tao véi
luong 10 % trong khau phan thirc an dé nudi ca thi s& co tac dung lam ting cao ti 1¢
sdng ctia ¢4 bot.

Ngay nay ngudi ta da phat hién va chiét tach tir tao Spirulina chat phycoxianin 1a
mot chit c6 tac dung chita bénh ung thu ving ham, vom hong. Qua nghién ctru cho
thiy rang néu dung phycoxianin két hop véi gamma Cobalt 60 s& han ché dugc 70 | 80
% su phat trién céc té bao ung thu. Téo con c6 tac dung bao v¢ co thé khéi tac hai cua
chat phong xa va chong suy mon do nhiém hoi doc

Chinh vi nhiing 101 ich to 16n trén ctia Spirulina nén hi¢n nay tdo dang dugc nuoi
trong rat rong rdi ¢ nhidu noi trén thé gi¢i dé lam thirc n dinh dudng cho ngudi, 1a
nguyén liéu chinh dé san xuat bot dinh dudng cho tré em, sir dung trong linh vuc y hoc
dé chira bénh ung thu, san xuét thude loi sira, thude chéng suy dinh dudng ..., st dung
lam thtrc dn gia cAm, 1am my pham...

5.1.2.TINH HINH SAN XUAT TAO SPIRULINA TREN THE GIOI VA
VIET NAM

5.1.2.1. Trén thé giéi:

Hién nay trén thé gi6i phat trién rat manh viéc nudi ciy tao Spirulina va
Chlorella dé thu nhan sinh khdi cho nguoi va dong vat, trong d6 Spirulina dugc san
xuét nhiéu hon. Thuc té cho théy, 1 ha bé mit nudi céy tao thu nhan dugc 10- 15 tin
tao mot nam, cao hon rat nhiéu so véi trong ltia. Mot trong nhitng gidng duoc sir dung
nhiéu nhét 1a Spirulina maxima. Tdo lam nay phat trién thanh soi, do d6 d& thu nhan
tham chi bang cac phuong phap thu cong nhu cao va loc.

Tur thap nién 70, & Nhat Ban va My tdo Spirulina da dugc xem la mot loai si€u
thuc phém. Pén nhitng nam 1990, van dé tiéu thu Spirulina da tang vuot bac tai Trung

Qudc, An Do, chau A, Bic My 1am cho Spirulina ngay cang tré nén phd bién.
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> Mexico: vao nhitng nim 70, mdt cong ty cia Phap da phat hién tao trong ho
Texcoco phat trién tot trong méi trudng kiém cé nhidu mudi cacbonat. Nha may san

xudt cong nghiép 16n dau tién trén thé gisi duoc xay dung & day.

Hb Sosa Texcoco -Mexico
Nam 1979, lan dau tién Mexico xuat khau nhiing loai thirc dn dinh dudng tu

Spirulina sang U.S.

> O Myanmar: Viéc san xudt bat dau vao nam 1988 ¢ hd Twin Taung. Nam 1993,
30 tan tao duoc thu hoach va tiéu thu trong dia phuong. Vao nam 1999, viéc san Xuét
tang 1én 100 tAn/ nam. Khoang 60 % tao dugc thu hoach bang thuyén & bén ngoai cua
hd va khoang 40 % moc doc theo canh hd. trong subt thoi ki tao phat trién manh vao
mua he, khi Spirulina moc thanh nhitng tham day bén trong hd, nguoi ta dung thuyén
dé thu hoach tao vao trong nhirng cai thung. Sau khi thu hoach xong duogc dem di loc,

rira sach voi nudc tinh khiét, tach nude va ldp qua trinh d6 moét 1an nira

Hoé Twin T. aung- Myanmar
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> Sat: Nhiing cai ao c6 tinh kiém xung quanh hd Sat ¢ chau Phi 1a mot ving 1y
tuong cho tio Spirulina phat trién. Phy nit ban xt da thu hoach Spirulina va ché bién
thanh moén an goi 1a “dihé”, san lugng thu hoach khoang 30 tAn/nam.

> Thailand: Tao dugc trong vao nam 1978 gan Bangkok. Vé&i diéu kién khi hau
nhiét d6i, tao & ddy phat trién tot va cho ning suat cao 150 tAn/ndm va lic nay 1a 170
tan/ nam. Ngoai ra con mot vai co so san xuat nho ¢ Thai Lan. Tao dugc ban cho Nhat

Ban lam thirc an dinh dudng.

hﬁ‘?::":: - -

Ho trong Spirulina ciia céng ty Siam- Thdi Lan

> Hawaii, USA: Cyanotech md mdt ndng trai san xut Spirulina vao nam 1985 trén
bo bién Kon thudc dao Big- Hawaii, nhitng nim gan ddy, khu vyc nay di dugc mo
rong va san sinh hon 400 tin Spirulina/nim cing véi tao Dunaliella.

> Trung Qudc: Ngay nay Trung Qudc co khoang 80 loai Spirulina véi ning suat
thu hoach khoang 500 tan/nam trong d6 ¢ ddo Hainan c6 san lugng 300 tAn/nim.

> Dai Loan: Vao thap nién 70, Dai Loan chu yéu trong Chlorella nhung ¢ 5 loai
Spirulina c6 kha ning san sinh vai trim tin/nim. Ngay nay Spirulina dugc nudi trong
rat nhiéu va dugc thu hoach khoang 460 tAn/nam.

> An Do: Viéc nghién ciru bt ddu vao cudi nhimg nam 70, tir qui md gia dinh ho
chuyén sang dang canh tac 16n hon. Vao nim 1990, An D6 thanh 1ap nén mét tiéu
chuén qudc té va cac loai thirc an tir Spirulina. Hién nay c6 2 co s& san xuét 16n udc
tinh san luong khoang vai tram tan/nam.

> Cuba: C6 hai co s¢ san xuat khoang 40 tan/ nam.
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> Chilé: Nam 1991, Solarium bat ddu san xuat & ving Atacama, san lugng khoang
3 tAn/nam.

» Israel: Vién nghién ctru Desert da nghién ctru Spirulina dugc hon 20 nam nhung
su san xuat véi qui mo 16n & Israel khong thanh cong.

» Cac noi khac: Spirulina con duoc tréng & mot séb nude nhu Bangladesh,
Philippiness, Martinique, Peru, Brazil, Spain, Portugal, Australia va mét s6 nudce khac.
Viéc nudi trong Spirulina dang phat trién trén khap thé gisi

5.1.2.2.Viét Nam:

Cong ty cb phan nudc khoang Vinh Hao -Tinh Binh Thuén c6 co sé nudi trong
tao Spirulina Platensis dai tra v&i qui mé 16n & Viét Nam. San lwong hién nay tir 8 | 10
tan/nam. Dy kién ting san luong 1én 15 tAn/nam. Tao Spirulina Platensis nudi trong &
Vinh Hao chtra lvgng dam rat cao va nhiéu thanh phan sinh hoa c6 gia tri:
. Protein: 60 70 % trong luong kho, ¢ day du cac axit amin khong thay thé.
e Gluxit: 3 | 6%
e Lipit:2 3%
. Céc vitamin: B—caroten, B1, B2, B3, B6, B12, E
. Céc nguyén t6 khoang: Na, K, Ca, Mg, Fe
. Céc sic td: clorophyll, pycobiliproten va carotenoit.

Thi trudng chinh dé tiéu thu tao 13 cac cong ty duoc , cong ty thuc pham cao cép.

Mot sO hinh dnh vé vi¢c nudi trong tdo & vung suoi khoang Vinh Héo:
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Phong thi nghiém Khu nhén gidng cao toc

1 4

Ho nudi trong tao San pham

Ngoai ra, nam 2003, mo hinh nudi tao bang nha kinh & Long An theo qui trinh
nudi tdo sach cua Thac si Lé Van Lang da duoc san xuét on dinh va c6 hiéu qué kinh
té. Hién nay mo hinh nudi trong nay di duoc dua vao tmg dung voi qui md san xuit 2

| 3 tAn/nam. Gia thanh cua loai tdo xo0én nay khoang 10 | 16 USD/kg. Dén nay, tao
Spirulina di duoc cong ty thuc pham Dong Tam dung lam nguyén liéu chinh dé san
xudt bot dinh dudng cho tré em. Tao Spirulina dugc mot s cong ty duoc mua dé bao
ché san xuét céc loai thudc loi sira, thude chéng suy dinh dudng... Ngoai ra, mdt )
cong ty duoc liéu nude ngoai di dat mdi quan hé va dat hang tao Spirulina dang khé.

Theo Thac si Lang, sap toi s& c6 ké hoach mé rong qui mé san xuat gap 3 lan
hién nay tirc khoang 7500m” tién t6i mo rong va xdy dung mot trung tAm nghién ctru
san xuat tao Spirulina va mot sd vi tdao khac cé gia tri nhu tiao Chlorella, tio
Dualiella,...

5.2.Cong nghé san xuit tiao Spirulina:
Qui trenh sain xudut taio noii chung gddm coi 2 giai aoatlin chénh:
- Nuéi cauny taio
- Thu nhain sinh khéui
5.2.1.Nuii cauy taio

5.2.1.1. Gidng:
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Spirulina 13 mot chi gom mot sb loai duge st dung pho bién trong cong nghé
nudi trong tao 1a Spirulina platensis, Spirulina maxima.Chon Spirulina voi nhing soi
nho xoan can d6i dé thu hoach. Spirulina phai chtra it nhat 1 % axit a - linoleic tinh
theo trong lwong chat kho. Tao phai tap trung lai v6i nhau, ndi lo ling thanh timg 16p.
Trong qué trinh nudi cdy, phai tién hanh khudy tron, néu co6 thé khudy tron lién tuc
ndng do cua tao co thé dat dén 0,8 g/l.

5.2.2.2. Mi truomg co bin nudi ciy tio Spirulina:

a. Cac diéu Kién k¥ thuit ciia mdt qua trinh nudi céy tio;
- Phai c6 anh séng voi cudong do chiéu cao: vi vay, nudi tdo phai co diéu kién khi hau
thuan loi, trudc hét 1a mot thoi ky anh sang mit troi manh va kéo dai dé c6 day du
ning luong anh sang.Tao it bi chi phdi boi chu ki sang/tdi nhung néu dugc chiéu sang
lién tyc thi gia tri sinh khdi s& dat dugc cao nhat. Cuong d6 anh sang thich hop nhat
cho Spirulina nam trong khoang 25.000 130.000 lux.

Nhirng soi tao nho d& bi pha hay do cudng d6 chiéu sang manh va kéo dai. Boi
vdy, ching ta can phai giam bét thoi gian ching duge chiéu sang boi anh sang mit
troi.

Mua s& 1am giam bét sy bay hoi nudc nhung véi diéu kién khong duoc dé day
tran ao nudi trong tao.

Anh sang va su chiéu sang nhan tao giup Spirulina phat trién nhanh hon mic
du day khong phai 13 bién phap kinh té va rat phién phtc vé mat cong nghé. Nguoi ta
dung nhiing cai dén huynh quang va dén halogen nham dé vira chiéu sang vira 1am
néng mai truong nudi cay.

- pH méi truong phai duy tri= 8,5 -9 (ddi véi tao Spirulina) va trung tinh (d6i voi tao
Chlorella)

- Phai dugc cung cap day du cac mudi vi lugng.

- Phai duoc khuéy dao lién tuc, tao su tiép xuc thuong xuyén voi anh sang (di voi
Spirulina) va phai tao ra chu ki sang toi thich hop (d6i v6i Chlorella). Vi vy qué trinh
nudi cdy tao doi hoi nhitng thiét bi dic biét. Thong thudng ngudi ta dung nhing bé
phang ( bé tron), hodc nhitng mang phang udn khic. Nhitng thiét bi nay co tac dung

1at ddo nham han ché sy lang cta té bao va dua t€ bao ludn trd lai bé mat chi€u sang.
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- Cung cap CO,: tbi wu khoang 4-5% so véi khong khi ( ¢o tac gia cho 1a 1-3%). Viéc
cung cap CO, v&i vai trd 1a ngudn cacbon trong qua trinh quang hop rat can thiét. CO,
¢6 thé duge cung cip bang nhiéu cach khac nhau:
.Léy truc tiép tir cac qua trinh Ién men khéc nhu 1én men rugu etanol, 1én men bia
v..v hodc ngudn khi thai cong nghiép.
. Suc khong khi ¢6 chira CO, (1-3%) két hop véi suc CO, 100% ngit quing v..v..
5.2.1.4. Cac phwong phap nuéi tio:

Hién nay trén thé gidi c6 ba hinh thirc nudi trong Spirulina: thu hoach Spirulina
tu nhién trong cac hd, nudi cy trong hd hodc trong nha kinh c6 mai che va moi day
phat trién hé théng nudi trong nhimng dng trong sudt dé ting su tiép xuc giira tao va
anh sang mat troi. Nhitng hé théng nudi cdy ban tu nhién thi cho chat luong t6t hon
thu hoach tdo moc tu nhién. Vaé qui ma azaiic chia laim 3 loati:

- Nuiéi ai qui mé thui ciing 44n giain: Nuii ai caic ao tal nhidn hay &i caic bae ( x4y
baong xi mang) hay lai thuing giu, nhala. Trong traeding haiip naiy thaeding ngeeaii ta
khing sulic khé CO,, khing khuauy aaio

-Nuii 4i qui mé bain cing nghiddp: Milit md henh nudi 41 qui mé bain céng
nghidlp nhae mé henh nudi tradng Chlorella aadu tidn ai Hoa Kyi. Tali ady taio audiioc
nudi trong caic aung chaut deio trong sudut, hgnh chai U, daii han 20m, aading kénh
1,2 m. Khi &0ng nam ngang, cho mii traeding bvvaio trong dung vaii aiii cao khoaing
0,625m. Khé CO, azdiic baAm vaio maéi traeding, adong thaii mai treding asalic luan
chuyden valn adiing tuddn hoain nhai méiit maiy badm khaic. Nudi taio baong nang
laeiing ainh saing madt traii vaii nhidat 44 méi treeding duy tr¢ khoaing 25-26"C.
- Nuii &i qui mi cing nghiddp: Ao nuii triong vi taio, vi khuden lam &i qui mi
cang nghiadp, coi 2 had thatng chénh : Hal thinig kén vai hah thaung hai. Dui lai haa
thatng naio ai neia,vialic khuauy aaio, sulic khé aae tafio 4iadu kidln cho tau baio
tidap xuic véii ainh saing maat trdii vai khé CO2 lai yau cadu rait quan troling aie
caic chuing gidtng theelc hialn quai trgnh quang héiip. Do doi, caic hal thaing nuii
tradong azedtic thiaut kau gaodn 1iadn vaii hat thdung khuaty aaio vai suflic khé.

Hai kén: Al hio thitng nuii naiy, vi taio, vi khuden lam aziic nuii trong caic big
lan men chui yatu duing ainh saing nhan tatio ( ainh saing aein), coi cading aaii vai
hat thatng sutic khé CO2 tuyi theo yau cadu cing nghad.

/Zu aidem :. Khing phul thudiic vaio aiadu kiatin khé hatu , thaii tiaut.
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. Aiaou kiaGn nudi cany asdiic kidem tra, khing chau miiit caich chui
aating.
. Nang suaut cao
Nhaaiic aidem : Giai thainh 4adt nan &t axdlic aip duling réiing raii.
Had hai: Aadc 4idem :. Quai trgnh quang haiip cuia vi taio vai vi khuden lam
gadn 1iadn vaii vialc sei duling ainh saing teel nhidn ( ainh saing maat traii).
. Chiddu cao céiit méi treeding khoaing 15-17 cm, baong 0,7
chiadu cao bag nudi cauy.
. Khuaty aaio vaii maiit chau aai théch hatlip ade taio axdiic
tidup xuic vaii ainh saing mant tréii vai giuip cho taio khdng bé 1adng xuéung aaiy bae,
aaim baio cho sl phan bat aadu chaut dinh deding cho toain béii tat baio cuia hal

thaung nuéi

ARTISANAL FARM Sdn xudt thii cong
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MASS PRODUCTIONFARM Sain xudut qui md cding nghidip
5.2.2. Thu nhaiin sinh khéui:
Vialc thu nhadn sinh khati thading qua caic badic sau:
- Laim aadc sa baii
- Lotic baong troiing laetic vai chan khing
- Phai v&i tau baio
- Sany kha
- Nghiadn
- Aoing goii
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Khi ham lugng sinh khi dat cuc dai thi tién hanh thu hoach tao. Viéc thu hoach
12 mot thao tac kha dé dang trir khi n6 tré nén qué gia va dinh lai véi nhau thi viéc thu
hoach trd nén rat kho khan.

Thoi gian thu hoach tao t6t nhat 1a vao budi sang sém vi nhiéu 1y do:

e Cong viéc s& d& dang hon khi thoi tiét mat mé.

Tro1 nang s€ dé lam kho san pham.

Phan trim protein trong Spirulina cao nhit vao budi sang.

V& co ban, viéc thu hoach tao c6 2 buée:

e C0 diac so bd thu dugc khoang 10 % chét kho va phén con lai chira 50 % moi
truong nudi cay.

e Viéc loai bo phan con lai ciia moi truong nudi cdy trong sinh khéi Spirulina tuoi
s& dugc tién hanh trong qué trinh str dung hodc qua trinh sdy kho, né s& chtra khoang
20 % vat chat kho va duong nhu khong con méi truong nudi cdy.

Céch loc thi duoc tién hanh don gian bang cach cho ca tao va moi truong qua
mdt 16p vai loc nho vao trong luc. Lop vai duge lam tir poliamide hodc poliester voi
kich thuéc mat ludi ¢& 30 | 50 um 1a thich hop nhét. Viéc hd trg thém mot ludi loc
min s€ lam tdng nhanh qua trinh loc va bao v¢ 16p vai loc khong bi thung. Nhung cach
don gian nhét 1a ¢6 thé st dung mot tii 16n dé loc.

Viéc loc c¢6 thé duoc tién hanh truc tiép ¢ ao nudi cdy tao dé phuc hdi nude loc.
viéc thu hoach tao s& dugc tién hanh thong qua mét cai sang véi kich thude mat ludi
200 pm dé gitr lai bat ki nhiing chét la nao nhu sau bo, 4u trung, 14 cay, su von cuc cua
cac polysacarit hoac bun.

That tién loi dé xtc nhitng mang Spirulina khi ching ndi 1én trén, c6 thé sir dung
nhiing cai thung dé muc tao. viéc thu hoach tao khi né néi thanh timg 16p s& c6 khuynh
huéng ting thém phén trim Spirulina, néu né khong ndi 1én trén thi s& gay kho khin
cho qua trinh thu hoach. Khi hau hét nude da dugc loc, sinh khdi s& duge tap trung lai
thanh nhirng cai cudn. Viéc tach s€ thuc hién tdt hon véi vai loc bﬁng cotton.

*B sung moi trueong dinh duéng:

Nhimng chat dinh dudng bi tich ra cung véi sinh khéi khi thu hoach can phai

duogc bd sung dé duy tri méi trudng dinh dudng.
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Chat dinh dudng chinh 1a cacbon, né c6 thé dugc 14y truc tiép tir khong khi nhu
khi CO, mdi khi ¢6 pH > 10. Tuy nhién trong khong khi chi chira mét lugng rat nho
khi CO, nén su hép thu n6 1a mot qua trinh rat cham, qua trinh nay chi dat cuc dai khi
pH > 10,5. CO, tinh khiét duoc cung cip tir hoi dbt hodc oxi hoa cac hop chit hiru co
nhu duong. Lugng khi can thiét khi suc chiém khoang 4 % tong dién tich cuia ho.

Viéc thém HCO;™ 1a mot cach 1am giam bét dd pH c6 hiéu qua va dé thuc hién
nhit nhung no s& lam ting d6 min cuia modi trudng. Thinh thoang phai rat bét mot
phan méi trudng nudi ciy va thay thé bang méi truong giau HCO;” méi dé duy tri mot
d0 min nhét dinh.

Ham luong khi, ri duong, HCO;5 bd sung s¢& diéu chinh duogc do pH khoang 10,4.
Do pH< 10,2 ¢6 thé giy ra su san sinh thira khong mong mudn nhung khong nguy
hiém. Puong c6 thé gay ra mot sd bién d6i ctia méi truong dinh dudng vi vy chi nén
sir dung mot lugng nho hon 0,3 kg/kg va cung cap cang déu din cang tot.

Ngoai C, Spirulina can phai cé cac chit dinh dudng can thiét nhu: N, P, K, S,
Mg, Ca, Fe va mot s nguyén t6 vi luong khac. Trong mot sd trudng hop, cac nguyén
t6 vi lwong va canxi c6 thé khong can cung cp vi né co sin trong nudc va nhitng chat
hoéa hoc st dung lam thirc an cho Spirulina. Trong mot vai truong hop, nude c6 chira
mot lugng 16n Ca, Mg, Fe, nd sé lam duc moi truong.

Néu sir dung phan bén hoa hoc thi ching phai hoa tan duge dé dé phong viée co
céc kim loai nang nhu Hg, Cd, Pb, Spirulina s& d& dang hap thu nhiing chét d6 va s& bi
két dinh lai.

Nitrat 14 mot ngudn cung cép nito tdt, nd chira dung nhiéu chat dinh dudng ngoai
nito. Nguén nito ré nhat 13 uré, uré duogc tao thanh tir NH; va CO, la mot chat dinh
dudng tuyét voi cho Spirulina nhung ham luong phai dugc gitt & muc thap, khoang 60
mg/1. Uré thira ciing c6 thé chuyén hoa thanh NH; hoic NO;™ & trong mdi truong.

Trong trudng hop can thiét, tit ca cac chat dinh dudng va cac nguyén t6 vi luong
trir Fe ¢ thé duoc cung cip boi nude tiéu 1ay tir ngudi hodc dong vat co tinh trang strc
khoe tét, khong ding thude véi lugng khoang 15 | 20 I/kg Spirulina. Fe c6 thé dugc
cung cip bang cach hoa tan trong méi truong axit. Phan khac véi uré, né co thé duoc
cung cap mot thang mot 1an nhung uré thi phai dugc cung cap hang ngay dwa vao ham
luong da dugc xac dinh.

*Bdo quan san pham:
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Sinh khdi tuoi méi thu hoach s& khong giit dugc 1au trong ti lanh va khong hon
vai gio ¢ nhiét do phong.

Thém vao 10 % mubi 1a mot phuong phap dé ting thoi han bao quan 1én toi vai
thang nhung vé bé ngoai va mui vi san pham bj thay ddi: mau xanh cua phycocyanin
bi mat di, san pham s& tré nén long va mui vi c6 phan gidng nhu bot ca Vi¢c lanh
dong 1a mot cach dé giir Spirulina trong mot thoi gian dai. N6 ciing 1am mat mau xanh
clia tao nhung khong lam thay doi mui vi. Say 1a mot phuong phap phd bién dé bao
quéan va phan phdi Spirulina. Néu Spirulina dugc sdy va dong goi dung ki thuat thi sdy
dugc coi 1a phuong phap tot dé giir Spirulina trong vong 5 nam.

*, Sy khé:

May sdy Spirulina ding trong cong nghiép 1a may sdy phun, diéu nay la ngoai
tam v6i ctia nhitng nguoi san xuat thi cong.

Say kho bang anh niang mat troi 1a phuong phap phd bién nhat dé 1am kho san
pham d6i voi nhitng nguoi san xudt nho. Viée sdy truc tiép bang anh ning mit troi
phai tién hanh nhanh néu khong cholorophyl s& bi pha huy.

Du dung ngudn nhiét nao thi 16p sinh khéi tao phai du mong dé co thé kip kho
truée khi nd bt dau 1én men. Khong khi am va kho xuyén qua sinh khéi phai véi toc
d6 cao vao luc bit dau qua trinh sdy.

Trong qua sdy ciing nhu vé sau, san phdm sdy phai dugc bao vé chdng lai su
nhiém ban tir bui, sdu bo va khong dugc tiép xuc truc tiép voi tay. Nhi¢t do séy can
phai nho hon 68°C. Sy 1én men xuat hién trong qua trinh sdy c6 thé duoc phat hién boi
viéc xuat hién mui trong va sau qua trinh sdy. Tuy nhién, mii s& manh nhét khi bat dau
qua trinh sdy.[9]

*Viéc thu hoach Spirulina ¢ Myanmar:

Spirulina thu hoach xong dugc dem di loc, rira bang nuéc sach va ép, qua trinh nay
duoc 1ap lai mot lan nira. Bot nhdo sau khi loc duoc ép thanh ting cay va duogc séy dudi anh

nang mit trdi trén nhitng tim nhya trong sudt.
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