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(57) Sang ché @& cap dén phuong phép thu l4y protein ndm men, bao gdm céc budc
sau: a) tao ra vang ndm men; b) cho vang nim men nay tiép xtc voi co nguyén sinh
bing nhiét & nhiét do tir 70 dén 95°C, trong thoi gian tir 30 gidy dén 4 gio, tdt hon
néu trong thoi gian tir 1 phit dén 3 gio, tot hon nita 1a tir 40 phut dén 2 gid; b’) phan
tach phan khong tan va phén tan; ¢) dem toan bd di hoat hoa bang it nhat mot
ribonucleaza va mot glucanaza, tudn tu hodc cung mdt luc, & nhiét do tur 40 dén 65°C,
t6t hon néu 1a 60°C trong thoi gian tir 8 dén 24 gio; t6t hon néu dén 18 gio; d) phén
tach phan khong tan va phén tan; trong d6 phan khong tan thu dugc & budce d) khong
¢6 mui vi, ¢6 ham lugng nucleotit nho hon 3% va ham lugng protein thuec it nhét 1a
72%. Bude b’ 12 tuy v ¢6 thé thuc hién hodc khong. Trong truong hop nay, toan bo
thanh phan thu dugc sau khi co nguyén sinh bang nhiét cia vang ndm men dugc dua

di hoat hoa bang enzym.
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Linh vire ky thuét dwgc dé cap

Sang ché dé cip dén linh vuc protein c6 ngudn goc tur vi sinh vat, va cu thé
hon 14 c6 ngudn goc tir nam men, dugce su dung rong rai cho dinh dudng, strc khoe

va hanh phutc ctia con nguodi va dong vat.
Tinh trang k§ thuit cia sang ché

Protein dai dién cho thanh phan chinh trong mé ngudi va dong vat. Tt quan
diém dinh dudng, protein bi thily phin béi proteaza va peptidaza thanh peptit va axit
amin. Axit amin cAu thanh nén cac nguyén t6 thiét yéu cho co thé nhu nito,
carbohydrat va luu huynh. Co thé khéng c6 dinh nito khoang cho su két hop cia
chung trong cac phén ti hitu co: do d6 nito dugc tao ra boi cac axit amin. Axit amin
chtra Ivu huynh tao ra luu huynh quan trong cho qua trinh trao d6i chat. Axit amin
ciing 12 nguyén t6 thiét yéu dé téng hop protein, peptit va cac chat co trong luong
phan tir thap thiét yéu v& mit sinh ly nhu glutathion, creatin, dopamin, serotonin, v.v..
Nhu céu protein dung cho dinh dudng ctia ngudi va dong vat do d6 ngdy cang ting
1én cung vdi su gia ting dan s thé gidi. Do do, can phai tim cac ngudn protein bd
sung va/hodc thay thé cho protein dong vat. Protein da dugc thu hi tir thue vat (ngii
c¢be, cdy ho dau) hodc con tring. Viéc thu 14y protein ¢6 ngudn gde tir vi sinh vat dua
vao co ché 1én men da duoc biét dén trong nhidu thé ky. Protein vi sinh vat 1a thanh
ph?m cta toan b té bao hoic cta thanh té bao, hoic 1a cac protein phén 1ap. Mot trong
nhitng nhuoc diém cia protein c6 ngudn gbe vi sinh vat dé 1am thirc dn cho nguoi la
ham luong axit nucleic ctia cac chit phan lap. Ham luong nay phai that thdp vi mot
trong cac san phdm cudi clia qua trinh chuyén hoa axit nucleic 13 axit uric ma co thé
ngudi, thidu enzym uricaza can thiét cho qua trinh di héa no, khong thé phan huy.
Céc nhuoc diém khéc 13, vi du nhu hiéu suét chiét hodc do tinh khiét cua protein thu

dugc thong qua viéc phan lap tir vi sinh vat.
Sau khi ly giai té bao, vi du, t& bao ndm men, protein thuong dugc thu hoi
trong pha “hiém”, tirc 1a pha hoa tan, twong ing v&i chiét xudt nAm men va chta cac

hop chat ¢6 nhicéu mui vi. Tuy nhién, mui vi ¢6 thé 1a nhugce diém tuy thudc vao tng
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-dung du tinh cua chiét xut protein thu dugec.

Ba bang sang ché cua cung mdt nhom tac gia lién quan dén vige thu 18y cac

chiét xuat protein dac.

Bing sang ché My s6 US3867555 md ta mot phuong phép cho phép chiét xuat
protein thu dugc c¢6 ham lugng axit nucleic thip. Cac té bao bi vo vé mat co hoc (ap
suét cao, siéu am) hodc bi v& vé mat hoa hoc (tu phén giai, enzym bén ngoai) sao cho
protein van ndm trong phan tan. Tuy nhién, cac protein ndy dugc tron véi san phidm
clia qud trinh thily phan, tirc 13, voi cdc axit amin, peptit va polysaccarit hodc duong
don. Sau khi ly tim dé tach va loai bo phan khong tan, protein dugc két tha va xir ly
kiém cho phép thily phén céc axit nucleic, cai ma sau d6 duoc loai bo bang cach loc.

Tuy nhién, hiéu sut thu hdi téng s6 cua céc protein “khong bi thily phan” 1a rat thép.

Bing sang ché My $6 US3887431 md ta viéc st dung enzym nucleaza ndi sinh
duogc tim thiy trong phan tan sau khi ly giai nidm men, dé phan huy axit nucleic. Budc
¢d dac chan khong cho phép thu dugc ca chiét xuét protein dic va san pham c6 it mui
va vi.

Béng séng ché My s6 US3991215 mb ta phuong phap, ma sau khi té bao bi
v&, st dung dun néng nhiét do cuc cao phﬁn té bao chét hoa tan, cho phép thu duogc

chiét xuat giau protein cung vdi it axit nucleic.

Cudi cung, mot vai huéng di c6 thé duoc thue hién dé cai tién cac phuong
phap phan 1ap protein tur vi sinh vét, nhim thu dugc d6 tinh sach cao hon, hiéu suét
cao hon va/hoic chiét Xudt protein co thé duoc st dung truc tiép cho dinh dudng hoac
lam thwc pham chire ning.

Ban chit ky thuat ciia sang ché

Trai nguoc véi hudng di thong thudng trong linh vire k§ thudt, cdc tac gia sang
ché da nghién ctru phét trién mot phuong phép 1ap protein vi sinh vat tir phan khong
tan thu duoc sau khi ly giai cac vi sinh vat. Phuong phap méi nay cho phép thu dugc
céc chiét xuét dic cua cac protein khong bi thiy phan c¢6 ham lugng axit nucleic thap,
it mui va vi, va voi hiéu suét cao.

Phuong phép theo sang ché bét diu bang viéc ly giai té bao, t6t hon néu thong
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“qua co nguyén sinh bang nhiét dan dén bat hoat cac enzym cia vi sinh vat va giai

phoéng vao méi trudng céc axit amin ty do chira axit glutamic. Ching chiu sy tac dong
clia enzym loai glucanaza va enzym loai ribonucleaza, sau d6 duoc phén tach sau khi
ma phan khong tan dai dién cho san pham quan tAm c6 ham lugng protein thuc it nhét
la 72%. Theo phuong an khac cua sang ché, phan tach 1an thir nhat duoc tién hanh
sau pha co nguyén sinh bang nhiét, va chi phan khong tan chtra protein, polysaccarit
va ARN chiu tdc dong clia glucanaza va ribonucleaza va sau d6 lai dugc phén tach

mdt 14n nita dé duy tri phan khong tan giau protein
Chiét xuét protein thu dugc khong c6 mui va vi va ¢ it axit nucleic.

Chiét xuat protein van con chua lipit c6 ngudn gdc tir mang té bao co thé dugc
khit lipit bing cac phuong phap da biét voi nhitng ngudi cé hiéu biét trung binh trong
linh vuc k§ thuét, chang han nhu chiét véi dung mai loai hexan hogc etanol, véi CO,
siéu t6i han hodc bang cach xir Iy véi lipaza hodc phospholipaza sau d6 phan tach

khoi pha hoa tan.

Céc protein thu dugc co thé duge st dung truc tiép cho cac tmg dung trong

dinh dudng, thuc pham chic nang, v.v..
M3 ta viin tit cac hinh vé

Fig. 1 minh hoa hai phuong &n chinh cia phuong phép theo sang ché. Fig. 1A
minh hoa phuong phép trong d6 khong c6 budc phan tach gilta co nguyén sinh va
thity phan bang enzym. Fig. 1B minh hoa phuong phép trong d6 phan tach dugc thue
hién sau budc co nguyén sinh va trong d6 thiy phan bang enzym dugc tién hanh trén
phén khong tan thu dugc tir viéc phan tich nay.

Fig. 2 trinh bay ddc tinh protein twong ing cua chiét xut protein thu tir phwong
phap theo sang ché, va cua chiét xuét protein thong thuong thu tir phwong phap da
biét dé chiét protein tir phan tan thu duge tir buéc co nguyén sinh.

M0 ta chi tiét sang ché
Dinh nghia
Vi sinh vat ¢6 nghia 14 sinh vat séng khong thé nhin thiy biang mit thuong

nhung c6 thé nhin thay dudi kinh hién vi. Theo sang ché, cac vi sinh vit t6t hon néu
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14 vi khudn (sinh vt nhan so) hodc ndm men (sinh vét nhén thyc). Nam men, ¢ dang
s6 it hodc sb nhiéu, 13 thuat ngit chung chi cac sinh vat nhan thuc c6 thé gay ra qua
trinh 1én men chat hitu co. Trong sd cac loai nam men, khong dé cap day du dén hét

1 cac ching Saccharomyces, Candida, Pichia, Kluyveromyces.

Viang ndm men ding dé chi huyén phi ctia nAm men thu dugc sau khi nhan
1én trong binh va sau khi ly tdm cho phép phan tach huyén phtl nay ra khoi chit 1ong
xung quanh ciing dugc goi la mdc. Nhén 1én ciing ¢6 thé goi 1a nudi ciy hodc bao

quéat hon la 1én men.

Protein 1a cac dai phan t& dugc hinh thanh tur chudi céc axit amin lién két voi
" nhau théng qua lién két peptit. Chtng 1a thanh phin co ban quan trong nhét cta tit ca
cac té bao dong vat va thuc vat. Chung dai dién cho lén t6i 50% trong lugng kho cua
sinh vat va chiém 15 dén 20% ning luong 1y vao hang ngay. Protein thyc phim va
protein co thé 13 ngudn nito va axit amin chinh ¢6 mot s6 chirc nang chuyén hoa
chinh: chung 13 co chit ctia qué trinh tbng hop protein, tién chét cua cac hop chit
chira nito quan trong trong co thé (axit nucleic, nito monoxit, glutathion, v.v.) va la

co chét ctia qua trinh chuyén hoa ning luong.

Noi chung, trong thuc phim néng nghiép, ham lugng protein dugc coi 1a mirc
nito nhan véi 6,25 (hé s 6,25 léy tr ham lugng nito trung binh cla protein, la
100/6,25, tuc 1a 16%). Ddi véi protein thuc, né ¢ nghia la ham lugng protein gan voi
thuc té duoc hiéu chinh vé sai s6 gy ra bdi nito khong phai protein, vi dy, nito cua
axit nucleic. Do d6, dé lam cdng thirc, ham lugng cua protein thuc co thé duoc coi 1a
nito téng sb trir di nito tr axit nucleic va nito tr amoniac, nhan véi 6,25. Ngoai ra,
ham luong protein thuc c6 thé dugc ude tinh bang thir nghiém axit amin tong so.
Protein tu nhién con nguyén ven, nghia la cac protein cta vi sinh vét ¢ trang thai trong
d6 chung duogc tim thiy trong sinh vat séng. Mé rong ra, cac protein tu nhién bj bién
tinh ¢6 kha ning cAu dang khong gian bi bién ddi thong qua gép nép hoic dong tu.
Protein ciing ¢6 thé bi thay phan mot phan hodc toan phan.

Co nguyén sinh c6 nghia la sy phd v& vach ngin khong tham nuéc cia vi sinh
vat, tdt hon néu 1a nAm men, hodc cta khia canh vach ngin cta no. Co su mét nude

nhiéu hon ntta doi véi sy tham thau cua mang.
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Phuong phap theo sang ché duoc sir dung cho bét ky loai nAm men nao, cuy thé
hon 1a bat ki loai nAm men nao dugc sir dung trong dinh dudng ngudi hodc dong vat.
Tur quan diém coéng nghiép, phuong phap theo séng ché dugc thuc hién trén vang ndm
men nhu da duge dinh nghia & trén, tirc 13, trén huyén phi cia nidm men. Tét hon néu,
ndm men dugc chon trong s& cac nAm men thudc chi Saccharomyces, Pichia,
Candida, Kluyveromyces, Yarrowia hodc Wickerhamomyces. Tét hon nita néu, nam
men duoc chon trong sb Saccharomyces cerevisiae, Pichia jadinii (con dwoc goi la
Candida utilis), Pichia pastoris, Kluyveromyces lactis, Kluyveromyces marxianus,
Yarrowia lipolytica, Wickerhamomyces anomalus, v.v.. Cac ndm men nay chira tir 6
~dén 11% nito. Nito duoc do bang phuong phép Kjeldahl da biét v6i nhitng ngudi c6
hiéu biét trung binh trong linh vurc k¥ thuat. Nhu chi ra & trén, ham lugng protein thuc

dugc ngoai suy tir tht nghiém nito nay st dung hé s6 nhan 6,25.

Nudi cdy ndm men duge thuc hién theo cdc phuong phap da biét voi nhing
ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat. C6 mot quy trinh dugc md ta
trong tai liéu tham khao “Yeast technology” bdi Gerald Reed va Tilak W.
Nagodawithana (ISBN 0-442-31892-8) trang 284 dén 293. Dich nudi cdy nay, con
duogc goi la sinh khdi, duge thu hoach béng cach ly tam hodc loc va c6 thé duoc rira.

Thu duge vang nam men.

Céc té bao sau d6 bi pha v héa hoc hodc co hoc st dung cac phuong phap da
biét ching han nhu dong hoa st dung 4p luc cao, nghién co hoc, phan hiy bang siéu
am, chu trinh két déng-ra dong lap di lap lai, sdc thdm loc hodc ly giai bang enzym.
Theo phuong an dugc uu tién cua sang ché, ndm men trai qua co nguyén sinh bang
nhiét tai nhiét 6 ndm trong khoang tir 70 dén 95°C, dugc didu chinh theo loai nim
men. Tét hon néu nhiét do ndm trong khoang tir 80 dén 90°C. Viéc diéu chinh nhiét
df) va/hodc thoi gian ly giai ndm trong kha niang ciia nhitng ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuat, vi du, nhu chirc nang chéng lai cac té bao va/hodc enzym
ma n6 mudn bét hoat & bude nay. Thoi gian 1a tir 30 gidy dén 3 gio, tdi da 4 gio, tot
hon 1a 1 phut, 5 phat, 10 phut, 30 phut, 45 phut, 1 gio, 1 gid 30 hodc 2 gio, ti da 3
gi0, thadm chi 4 gio. Budce co nguyén sinh nay cho phép lam bién tinh nAm men, lam
bét hoat cac enzym ndi sinh va thdm thau héa mang cho phép giai phong phan tan.

Phén tan cha yéu chira axit amin tuy do, peptit nho, khoang chat va trong s& céc axit
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- amin ndy c6 mot vai cai ¢ tac dong dén mui vi nhu axit glutamic.

Theo phwong 4n thir nhat ciia sang ché, toan bo cai thu duge tir bude co nguyén
sinh va bao gdm phan tan va phén khong tan phai trai qua mot hodc nhiéu qua trinh
hoat hoa bang enzym. Muc dich ctia budc nay 1a hoa tan lugng tbi da cac thanh phan
khong phai la protein, ma khong thn cong protein. Tt hon 1a hoat hoa bang
ribonucleaza (EC 3.1.4.1) va hoat hoa bang glucanaza (EC 3.2.1) dugc st dung. Hoat
hoéa béng enzym cO thé duoc thyc hién tudn tu hodc cung mot lac. Hoat hoa béng
ribonucleaza s& chuyén hoa ARN thanh 5 *nucleotit va hoa tan nucleotit sau nay khién
n6 chuyén thanh phan tan. C6 thé sir dung mot vai ribonucleaza, va vi du hdn hgp cua
nucleaza ndi sinh va ngoai sinh. Tuy y, c6 thé sir dung deaminaza dé chuyén hoa
AMP thanh IMP nham khoi phuc déc tinh tdng cudng mui vi cua phén tan. Hoat hoa
bang mot hoic nhidu glucanaza s& cho phép thanh polysaccarit bi hoa tan thanh
oligosaccarit hoa tan. Thoi gian va nhiét do phai dugc diéu chinh nhu mot ham cia
thong s k¥ thuat clia cic enzym duoc st dung. Nhiét do nim trong khoang tir 40 dén
65°C, tbt hon néu 12 60°C. Thoi gian 1a tir 8 dén 24 gid, t6t hon 1a tir 16 dén 24 gio,
t6t hon nita 1a 18 gid. Bude enzym nay dau tién 1a cho phép thu dugce phan tan moéi
chtra nucleotit, polysaccarit (khoang 60% carbohydrat téng s&) va mot ty 1é nho cac

axit amin, va thi hai 12 phan khong tan cht yéu chira protein.
Bude cudi cung 1 phan tach phan tan va phan khong tan.

Theo phuong an th hai cua sang ché, cac phin tan va phan khong tan thu
dugc tir bude co nguyén sinh duge phan tach. Phén tan dugc dat sang mot bén, loai
bo va ¢6 thé duogc thu hdi dudi dang chiét xuat ndm men. Phan khong tan bao gdm
vo (ho#c thanh), polyme, polysaccarit, ARN va protein bi dong tu boi nhiét. Phéan
khong tan nay dugc gitt lai. Phin nay trdi qua qui trinh hoat héa bing enzym
ribonucleaza va glucanaza nhu dd mo ta ra ¢ trén, theo quy trinh U tuong tu (nhiét do,

thoi gian), va dé phan tach phén tan va phan khong tan.
Phén tan cudi cing c6 thé dit sang mot bén va sit dung.

Phan khong tan cudi cung, thu dwgc tir qua trinh phan huiy bang enzym, c6
ham lugng protein “that” 16n hon hodc bang 70%, tot hon néu 16n hon hoic bing

72%, 80% va 1én dén 85%. N6i chung, nAm men chtra tir 50 dén 55% 1a protein “that”.
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Véi phuong phap theo sang ché, n6 c6 thé loai bo nhiéu thanh phan va thu 14y san-

phdm c6 ndng do protein cao hon. Tuy y, ham lugng lipit trong phan khong tan nay
c6 thé giam di hodc nho vao hoat dong ctiia dung moi (etanol, hexan) hodc nho vao
CO; siéu téi han hodc thong qua hoat héa lipaza hodc phospholipaza. Co thé thu duoc
protein that c6 do tinh sach hon 80%.

Theo mot phuong an cua sang ché, hoat dong twong ing clia ribonucleaza va
glucanaza dugc thuc hién tudn tu theo thr tu bét ky. Theo mdt phuong an dugc uu
tién cta sang ché, hoat hoa bang ribonucleaza va glucanaza duge ap dung cung mot
lac.

San pham thu dugc co thé duoc sdy dong khd, duge sy biang phuong phap da
biét v6i nhitng ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat, vi du nhu sy
phun hoic sdy chan khong, va dugce bdo quan trong khi van gift dugc cht luong va
dac tinh cua no.

Do d6, theo mot phwong 4n, sang ché dé& cap dén phuong phép thu liy protein
nim men, bao g6m cac budc sau:

a) tao ra vang nidm men;

b) cho vang ndm men nay tiép xic véi co nguyén sinh bang nhiét & nhiét d@ tur
70 dén 95°C, trong thoi gian tir 1 phat dén 3 gio, tot hon nita [a tir 40 phut dén 2 gio;

¢) dem toan bd di hoat hoa béng it nhat mét ribonucleaza va mdt glucanaza, tudn
tw hogdc cing mot luc, & nhiét d6 tir 40 dén 65°C trong thoi gian tir 8 dén 24 gid;

d) phan tach phan khong tan va phan tan,

trong d6 phan khong tan thu dugc & bude d) khong c6 mui vi, ¢6 ham lugng
nucleotit nhd hon 3% va ham lugng protein thuc it nhét 1a 72%.

Theo mdt phuong an khac, sang ché dé xuét phuong phap thu 1iy protein ndm
men, bao gdm cac budc sau:

a) tao ra vang ndm men;
b) cho vang ndm men nay tiép xuc véi co nguyén sinh bang nhiét & nhiét do tir

70 dén 95°C, trong thoi gian tir 1 phut dén 3 gio, tot hon nita 1a tir 40 phut dén hai
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~gio;
b’) phén tach phan khong tan va phan tan;

¢) dem phan khong tan di hoat hoa bing it nhit mt ribonucleaza va mot
glucanaza, tudn tu hodc cing mdt lic, & nhiét do tir 40 dén 65°C trong thoi gian tir 8
dén 24 gio;

d) phén tach phan khong tan ra khoi phén tan,

trong d6 phan khong tan thu dugc & bude d) khong ¢ mui vi, c6 ham luong

nucleotit nhd hon 3% va ham luong protein thuc it nhit 1a 72%.

Trong phan con lai cia mo ta, phén khoéng tan duge thu duge & bude d) cling
c6 thé duge goi 1a “chiét xuat protein (niAm men) theo sang ché”. Nguoc lai, chiét
xut protein ndm men thu dugc theo phuong phép theo k¥ thuét truée day, tir phan
tan thu dugc tir qua trinh co nguyén sinh ¢ thd goi 1a “chiét xuét protein thong

thudong”™.

Theo mot phuong an uu tién cia sang ché, vang ndm men & budc a) thu tir qua
trinh 1én men cta céac loai nAm men dugc chon tir Saccharomyces cerevisiae, Pichia
tdt hon néu 13 Pichia jadinii, Kluyveromyces t6t hon néu 13 Kluyveromyces marxianus
hodc Kluyveromyces lactis, Yarrowia tdt hon néu 1a Yarrowia lipolytica, hodc
Wickerhamomyces tot hon néu 1a Wickerhamomyces anomalus. Tét hon 12 nAm men
dugc chon tu Saccharomyces cerevisiae, Pichia jadinii hodc Kluyveromyces

marxianus. Nam men duoc uu tién 1a Saccharomyces cerevisiae.

Theo mdt phuong 4n dugce wu tién cua sang che, budc co nguyén sinh bang
nhiét a) duoc thyc hién tai nhiét dd nam trong khoang tr 80 dén 90°C.

Theo mot phuong an dugce wu tién clia sang che, hoat hoa bang glucanaza va
ribonucleaza duogc ap dung cung mat luc.

Tuy v, hoat hoa bang deaminaza cling dugc ap dung

Uu diém 13, vang men dugce st dung & bude a) ¢6 chira ndm men giau selen.
Nudi cdy ndm men giau selen cé thé dugc thuc hién theo phuong phap da biét boi

nhiing ngudi co hiéu biét trung binh trong linh vurc k§ thuat, vi du nhu phwong phép
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dugc md ta trong don sang ché s§ EP 1478732. Ham luong selen trong dich nudi cay

ndm men c6 thé dat t6i 3000 ppm hodc thAm chi cao hon.

Séan phdm thu dugc tr phan khong tan ¢ ham lugng nito protein riéng biét 16n
hon hodc béng 11,5% chat khd, tirc 12 72% protein thuc (st dung hé 6 hoan ddi 6,25
d4 cho & trén). Thong thuong, ndm men c¢6 ham luong nito t6i da 1a 11%, tao ra 69%
protein tiém nang. Nam nem cfing chtra vt liéu nito khong phai protein (axit nucleic,
ARN, ADN). Khi 14y nito tong s6 trr di nito nucleic, nAm men chi con chira tir 50
dén 55% 14 protein. Do d6, ham lugng protein t6i thidu 1a 72% thu duoc trong phin
khong tan cubi cing 1 dic trung cua phuong phap theo séng ché. Trong cting mot
* phén khéng tan nay, ham lugng nucleotit tdng s6 1a tir 0,8 dén 1,5% va 1én dén 3%,
ham luong carbohydrat tong s6 1a tir 1 dén 8% (thir nghiém anthron da biét v6i nhitng
nguoi co hiéu biét trung binh trong linh vuc nay), véi cac ham luong tuong tng 0,2
dén 4% dbi v6i glucan, 0,2 dén 4% ddi voi mannan, 7 dén 15% déi véi lipit, 1 dén
7% dbi vi cht khoang. CAn quan tim dén viéc phan biét gitta chiét xuét protein ndm
men thu dugc bang phuong phép theo sang ché va chiét xuét trong linh vuc k§ thuat
truée do, cu thé 1a chiét xuat protein thu dugc tir phan tan sau budc ly giai va cd dac
t€ bao, s& c6 ham lugng protein it nhét 12 72% va c6 thé ¢c6 ham lugng nucleotit nhd

hon 3%.

Nhim muc dich nay, lipit tong s6 duoc thir nghiém trén céc chiét xuét protein
¢6 ngudn gdc tir Saccharomyces cerevisiae, sit dung phuong phép phan tich trong
lugng sau khi thiy phan bing axit va chiét bing hexan trén thiét bi Soxhlet. Me lipit
cao hon 7% mdt cach c6 hé thdng. Do do6, phan khong tan thu dugc ¢ bude d) trong
phuong phap chiét theo sang ché ciing c6 ham lugng lipit cao hon 7%. Trong khi d6,
ham Iwong lipit nhé hon 1% trong chiét xuét protein tir ndm men “thdng thudng”.
Ham lwong lipit ¢6 thé khic nhau tuy theo loai hodc chung ndm men. Nhin chung,
d6i voi mot san pham cong nghiép, vi sinh vat bét dAu duge chi ra trong bang s liéu
k¥ thudt. Ngudi co hiéu biét trung binh trong linh vuc ndy s& c6 thé suy ra va dua ra

két luan t& hop loai/ham lugng lipit trong chiét xudt protein.

Dai véi chiét xuat protein nam men theo sang che da trdi qua budc khir lipit,

ham luong lipit ¢6 thé khong du dé phén biét gitra hai ngudn gbc. Sau do, viéc danh
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-gia ddc tinh do tan protein trong chiét xuét protein c6 thé hoan thanh phan tich so

“sanh. Phén tram d6 tan duoc x4c dinh theo phuong trinh sau:

. % N tong sd trong dich noi
% do tan =

% N ban dau trong méi trwong phan tng
trong d6 %N ding dé chi phin trim nito, dugc xac dinh theo phuong phép Kjeldahl.
D9 tan cta chiét xudt protein theo sang ché 1a dudi 3,5% trong nudc.

Trong khi d6, chiét xudt protein tir nAm men “thong thudng” duge cho 1a tan

va chi chira tir 5 dén 10% céc nguyén tb khong tan.

Véi muc dich twong tu, dic tinh trong lugng phan tr dugc so sanh gitra chiét
xut protein ndm men theo sang ché va chiét xut protein trong linh vuc k¥ thuat
truée day. Chiét xuit protein nAm men thu duoc theo sang ché khong c6 dinh trong
luong phén tir thip. Hau hét protein dugc phan bb khoang 40-45 kDa. Céc hgp chét
nhé nhit duge tim thiy vao khoang 500 Da, twong ung vé6i cac peptit nho. Trong khi
d6, protein nim men “thong thudng” c¢6 mot vai dinh trong lugng phan tir va lwong

16n trong lugng phan tu thip. C6 thé suy ra cac dic tinh nay va do ty 1&:

axit amin téng s6 — axit amin tw do

axit amin téng so

(axit amin dugc thtr nghiém bang phuong phép xét nghiém thong thuong d6i véi axit
amin trong thuyc phdm, vi du, phwong phép chinh thirc ciia Quy chudn (EC)
N°152/2009). T 1& nay gin bang 1, ludn 16n hon 0,9 d6i véi chiét xut protein ndm
men theo sang ché, trong khi ty 1& nay nim trong khoang 0,30 dén 0,85 ddi véi chiét

xuat protein nam men “thong thuong”.

San phdm thu dugc bang phuong phap theo séng ché khéc v6i cac chiét xudt
protein da biét thong qua ngudn gbc vi sinh vat ctia nd, néi cach khac 1a khong phai
thuc vat va khong phai dong vat, ham lugng protein cao, ham lugng axit nucleic thp
va gilt lai sy c6 mét cua lipit mang té bao néu khong tién hanh khtr lipit. Ngoai ra, n6
khong ¢6 mui vi. Ngudn gde vi sinh vat cia ching ciing ¢6 uu diém 14 n6 c6 ngudn

gbc tir mdt nguyén liéu tho khong gay di Gng.

Protein nAm men cé vu di€m chinh 1a vé chat lugng dinh dudng cua ching.

10
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Do d6, san pham thu dugc bang phuong phép theo sang ché 1a ngudn protein ¢ wu
didm chinh: chét lugng cla nd, dugc biéu thi béng diém s6 PDCAAS (diém sd axit
amin diéu chinh kha ning phan hiy protein) 1a 1, nghia la twong ty nhu diém sd cua
protein dong vat tham chidu nhu casein va ovalbumin. Danh gia chat lugng protein
giup ¢co thé xac dinh kha ning ddp ing nhu cau chuyén hoéa ctia né. Do do, bat ky ung
dung nao lién quan dén dinh dudng va thuc pham chirc nang hodc déu co thé sir dung
chiét xudt protein thu dugc bang phuong phép theo sang ché. Cac ung dung dugc

trich dan & day khong day du.

Trong ngit canh dinh dudng, strc khoe va hanh phic cua con nguoi, chiét xuét
protein ndi trén co thé duge st dung dé kiém soét can ning, lam chét bd sung cho van
dong vién hodc nguoi gia, nhu thuc pham chirc nang hodc dudi dang thanh hodc o
uéng giau protein. Vi du, chiét xudt protein noi trén co thé duoc st dung nhu mdt
ngudn protein khong phai dong vat cho ché d6 an thuin chay, vi du, trong sita khudy,
banh mi kep thit, ga chién cbm, thit ngudi lam tr thyc vat, nhan banh bao, thit vién,
cdm yén mach, cac ché phém tao huong vi mi 6ng. Tuong tu, banh mi hodc cac san
phim 1am banh mi giau protein ¢ thé sir dung cac chiét xuét protein thu dugc bang
phuong phép theo sang ché. Nhu da chi ra truge day, céc chiét xuét protein ndy cé uu
diém la ching khong tao ra mui vi, vi déng hodc mui la, dac trung ciia mot sb protein
¢6 ngudn gbe thue vat hodc tdo ngay nay. V& stic khoe con ngudi, chiét xuit protein
nay ¢6 thé duoc st dung cho dinh dudng tré em hogc dinh dudng ldm sang, tic la
dinh dudng dung theo dudong miéng hodc duong rudt dé khac phuc tinh trang mét can
bang dinh dudng. Thuan loi 13, khi chiét xuét protein thu duoc tir vang nidm men giau
selen, n6 c6 thé duge st dung 1am thue phdm chirc ning kich thich kha ning mién
dich va/hodc cai thién chit lugng cla da, toc va/hodc moéng tay.

Cubi cung, chiét xudt protein nay c6 thé st dung lam ngudn cAp protein trong
thirc &n chan nuodi. Thuan loi 13, khi chiét xuét protein dugc thu tir loai vang nim men
giau selen, dong vat s& dugc hudng loi tu ngudn cung cap két hop cua protein va
selen, selen cho biét 14 co kha dung sinh hoc vi n6 dugc tich hgp trong céac protein ¢

dang selenomethionin.

Do do, sang ché ciing dé xuat viéc st dung chiét xuat protein nAm men ¢6 ham

11
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Jugng protein thuc it nhét 1a 72%, thu dugc theo phuong phép cua sang ché, lam thuc-

ph?un chic nang dé kiém soat can ning, cho ngudi gia hodc van dong vién, vi€c su
dung chiét xuét protein ndy lam ngudn protein khong phai dong vat trong d6 ubng,
san phém banh mi nudng hodc thit ngudi co nguén géc thuc vat, viéc st dung chiét
xuét protein niy trong dinh dudng 1am sang dung theo dwong mi¢ng hodc dudng rudt,
hodc viée str dung chiét xuét protein nay cho dinh dudng dong vat. Noi cach khéc,
theo moOt phuong 4n, sang ché dé xuét phuong phép bd sung thuc pham cho dinh

dudng nguoi va/hodc dinh dudng dong vat, bao gdm céc budc:

- thu 14y chiét xuét protein ndm men bing cach thuc hién phuong phap thu

protein nam men theo sang ché; va

- dung chiét xuat protein nay cho cé thé nguoi lam thyc pham chitc ndng dé
kiém sodt cin ning, cho ngudi gia hodc cho van dong vién, va/hodc cho dong vat lam

protein nap vao.

Nhu da dé cap trudc ddy, phan tan cudi cling cla phuong phép theo sang ché
cling c6 thé duoc dat sang mot bén va dugc sir dung. Lugng carbohydrat téng sb cao,
n6 ¢6 thé duoc so sanh véi mot loai nudc trai cdy. Ham lugng carbohydrat tong sb tir
45 dén 70%. Carbohydrat nay & dang glucan (25 dén 40%) va mannan (25 dén 35%),
cho phép st dung phin tan nay dé kich thich mi&n dich, dac biét 1a déi véi sirc khoe
dong vat. Tuy thudc vao loai glucanaza dugce sir dung, glucoza tu do cling c6 thé duoc
giai phong. Phan tan nay gidu nucleoti tong s6, cu thé hon & 5°-GMP va 5’-IMP khi
AMP duoc chuyén hoa thanh IMP boi deaminaza. Do d6, né dugc st dung nhu mot
chét didu vi. Khi AMP khong duoc chuyén hoa thanh IMP, san pham c6 thé dugc sir
dung dé che di vi déng hodc mui la, nhu dugc mo ta trong don sang ché FR1762074.
Thanh phdn cta né cling 1am cho né tré thanh co chét phat trién tt cho cac vi sinh

vat khdc nhau, va dic biét 1 vi khuén.
Vi du thuc hién sang ché

Céac vi du dudi ddy nham muyc dich minh hoa céc khia canh cua sing che.

Chung khéng dugc hiéu 1 dé giéi han pham vi clia séng ché.

Vi du 1: Pidu ché chiét xut protein dic (>75%) tir Saccharomyces cerevisiae

12
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Tién hanh 1én men Saccharomyces cerevisiae duéi cac diéu kién cho phép dat
dugc ndng dd nito cao cuia nam men, khoang 10% chat kho 1a nito. St dung phéan
tach bang ly tdm 1én moc clia qud trinh 1én men nay dé thu dugc vang nam men & 16-

18% chat kho 1a nAm men, va rira sach vang.

Trong phong thi nghiém, tién hanh co nguyén sinh bang nhiét 3 kg vang da
rira sach, giau nito nay: dua nhiét do cua vang dén nhiét do da chon trong khoang 70
dén 95°C bang may trao ddi sau d6 0 3 kg véng ndy trong cbe c6 mo ngam trong bé
nudc néng. Pao tron vang va duy tri nhiét do cua vang trong cbe ¢6 mo trong 2 gid.
Sau d6 ha nhiét do ctia méi trudng phan tng xudng 60°C. Chuyén mét phan vao binh
n6n Erlenmeyer 500 mL. Nhiing binh nén Erlenmeyer vao bé nudc noéng cé nhiét dd
dugc diéu chinh thanh 60°C. Thém cac lidu lwong enzym sau: 0,2% (g trén 100 g
vang) hdn hop hai glucanaza va 0,1% hdn hop ribonucleaza noi sinh va ngoai sinh.
U 18 gio trong diéu kién dao tron. Ly tAm sau khi 0. Dt phan tan c¢6 chira nucleotit
tw do, polysaccarit va mot ty 1¢ nho cac axit amin sang mot bén. Phan khong tan 12
chiét xuét protein ndm men. Sau 3 14n rira, thanh phéan ctia chiing nhu sau: 13,0% nito,

3% nucleotit tong sb va 4,7% carbohydrat tdng s, tirc 1a 77% protein thyc.

Vi du 2: Didu ché chiét xuét protein dic (>75%) tit Saccharomyces cerevisiae theo

bién thé ctia phwong phap 1.

Bién thé cua phuong phap dugc md ta trong vi du 1, sau khi co nguyén sinh
bang nghiét, phan tach phan khong tan ra khoi dich ndi chira axit amin tw do bang ly
tam. Phén khong tan dugc hip thu trong mot thé tich nudc chinh twong duong véi thé
tich dich nbi phia trén bi loai bd va dugc ly thm mot 1an nita. Hoat dong nay duoc
thuc hién tdng cong 3 14n. Cudi ciing, thu hoi 2 kg phan khong tan tai 16% chét kho
chira vat liéu protein, polysaccarit va nucleic. Chuyén phan nay sang binh nén
Erlenmeyer 500 mL. Ngam binh nén Erlenmeyer vao bé nudc néng co nhiét do duge
diéu chinh thanh 60°C va 4p dung phéan con lai ctia phuong phép nhu duge mo ta

trong vi du trén.

Thanh phé‘m ctia chiét xuét protein cudi cung thu dugc nhu sau: 12,2% nito,

1,4% nucleotit tong sé va 2,9% carbohydrat tdng s6, tic 1a 75% protein thuc.

Vi du 3: Diéu ché chiét xuét protein dac (>80%) tur Saccharomyces cerevisiae
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V6i cdc bude co nguyén sinh bang nhiét, phan tach bang ly tim va rura, di€u
ché phan khong tan ctia Saccharomyces cerevisiae chira vat ligu protein, polysaccarit

va nucleic theo quy trinh dugc md ta trong Vi du 2.

Diéu chinh chiét xudt kho cta phan nay thanh 14% va pH dén pH t6i wu cla
enzym. U 200g phan nay duéi diéu kién dao tron trong binh nén Erlenmeyer ngdm
trong bé nude nong tai 60°C trong 18 gidy v6i sy co mit cla cic lidu lugng enzym
nhu sau: 0,2% ché phdm léng di tinh sach cua glucanaza va 0,1% hon hop
ribonucleaza ndi sinh va ngoai sinh. Thu 14y phan khong tan bang ly tim va rira 3 lan.
Chiét xuit protein thu dugc chua 13,6% nito, 2,4% nucleotit téng s6 va 4,2%

carbohydrat tong s, tirc 12 83% protein thyc.
Vi du 4: Didu ché nhanh chiét xuét protein dic (>75%) tir Saccharomyces cerevisiae

Theo bién thé cia phuwong phap dwge mo ta trong vi du 2, thoi gian U giam
xubng con 8 gio. Chiét xuét protein thu dwgc chira 12,5% nito, 3% nucleotit tong sb

va 4,4% carbohydrat téng s, tirc 1a 75% protein thuc.
Vi du 5: Didu ché chiét xut protein dic (80%) tit Saccharomyces cerevisiae

Theo bién thé ctua phuong phap dwgc md ta trong vi du 2, chiét xuét protein
duoc séy khé trude chi chiét véi nam thé tich etanol, dugc rira, dé rdo va mot 14n nira
lam kho trong chan khong. Chiét xuét protein thu dugc chira 13,3% nito, 2% nucleotit
tdng s6 va 3,1%carbohydrat téng s6, tirc 1a 81% protein thyc.

Vi du 6: Didu ché chiét xuét protein dic tir Pichia jadini

Tién hanh 1én men Pichia jadini dudi cac didu kién cho phép ham lugng nim
men thu duoc trong ving 1 9% chit kho. St dung phan tach bang ly tam dbi vi mbe
ctia qua trinh 1én men nay dé thu dugc vang nAm men & 11-13% chét kho 1a ndm men,
va rira sach vang.

Trong phong thi nghiém, tién hanh co nguyén sinh bang nhiét trén 3 kg vang
gidu nito tai nhiét do tir 70 dén 95°C trong 2 gio theo quy trinh tuong tu 4p dung cho
chung Saccharomyces cerevisiae. Thu 14y phan khong tan bang ly tAm va rira 3 1an.

Diéu chinh chiét xuat kho cua phin nay thanh 11 -13% va pH dén pH tbi wu

cia enzym. U 200g phin nay dudi diéu kién dao tron trong binh nén Erlenmeyer
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ngam trong bé nuéc néng tai 60 °C trong 18 gid voi su ¢6 mit cla cic licu luong

enzym nhu sau: 0,2% ché phim 1ong d4 tinh sach cia glucanaza va 0,1% hdn hop
ribonucleaza noi sinh va ngoai sinh. Thu liy phan khong tan bang ly tAm va rira 3 1an.
Chiét xuit protein thu dugc chia 11,7% nito, 1,4% nucleotit téng sb va 13,1%

carbohydrat tdng sd, tirc 1a 72% protein thuc.
Vi du 7: Diéu ché chiét xuét protein dic tir Kluyveromyces marxianus.

Tién hanh 1én men Kluyveromyces marxianus dugi cac diéu kién cho phép
ham luong ndm men thu dugc trong ving 1a 8% chét kho. Str dung phén tach ly tAm
d6i voi qua trinh 1én men nay dé thu dugc vang ndm men va rira sach vang, Ap dung
" co nguyén sinh bing nhiét, ly tdm, rira phan khong tan va i v6i hdn hop céc enzym
c6 chtra glucan va ribonucleaza ndi sinh va ngoai sinh theo quy trinh da mo ta trude

~day. Ly tim thém mot thoi gian nita va rira phan khong tan c6 chita protein.

Chiét xuit protein thu dugc chtra 11,8% nito, 1,3% nucleotit téng s va 8,8%

carbohydrat tong sd, tirc 1 72% protein thyc.

Vi du 8: Thir nghiém lipit téng s trong chiét xuét protein “khdng tan” thu dugc bang
phuong phép theo sang ché va so sanh v6i ham lugng lipit cia chiét xuét protein nAm
men “thong thudng” dugce chiét tir phan tan cta nAm men sau khi ly giai té bao theo

ky thuat trude day.

Phuong phép dugc str dung la phuong phap phan tich trong lugng sau do thiy
phan bing axit va chiét v6i hexan trén thiét bi Soxhlet. Phwong phép nay dugc mo ta
trong quy chuan EC sb 152/20009. Két qua duoc trinh bay trong Bang 1 bén duéi. Tu
ba mé chiét xuét protein thu dugc theo sang ché, cac két qua nay cho thdy ham lugng
lipit gan bang 10 dén 11gtrén 100 g chiét xuét. Trong khi do6, chiét xut protein nim
men theo k¥ thuat truge day, thu duoc tu phén tan ctia nAm men da dugc ly gidi, cho

thiy ham luong lipit dudi 1 g trén 100 g chiét xuét.

15/22

Chiét xuét protein theo sang ché

Mé 1 Me 2 Mé 3 do (tlr phéan tan)

(Tir phan khong tan) Chiét xudt protein
theo k¥ thuat trudc

Lipit tong sd (g/100g) | 11,2 10,8 11,1 <1
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Vi du 9: X4c dinh dac tinh hoa tan clia protein

Trén mAu thu tir mé 1 cta chiét xuit protein theo sang ché (kham khao vi du
8), dic tinh hoa tan cua protein dugc xdc dinh tai ba gia tri pH khac nhau trong dung
dich chira nuéc va sir dung ndng do protein cudi cing 13 2% (trong luong/thé tich).
Sau thoi gian hoa tan 60 phut trong diéu kién dao tron & nhiét do moi trudong, dich
ndi phia trén duge thu bang cach ly tim va ham luong nito tbng s6 trong dich nbi phia
trén duoc xac dinh bing phwong phap Kjeldahl ph hop véi tiéu chuan NF EN ISO

5983-2. D4i voi mdi gié tri pH, phan tram do tan duge xac dinh theo cong thirc sau:

. %N t6ng sd trong dich noi
% do tan =

%N ban dau trong mdi tredng phan trng
Két qua thu duoc 1a duéi 3,5%.

Vi du 10: X4c dinh dac tinh trong luong phan tir twong Ung cuia chiét xuét protein
theo sang ché va chiét xuét protein “thdng thuong”.

Nhu theo tit ca nhiing diéu da néi & trén, “chiét xudt protein theo sang ché”
dung chi chiét xuét protein nAm men thu dugc tir phan khéng tan ctia té bao ndm men
da ly giai. Nguoc lai, chiét xuét protein nAm men “thong thuong” dung dé chi protein
nidm men thu dugc bing cach chiét tir phin tan cua té bao ndm men da ly giai. Viéc
chiét dugc thuc hién bang cac phuong phap da biét boi nhitng ngudi ¢6 hiéu biét trung
binh trong linh vuc k¥ thuét.

Nhu da néu trong Vi du 9, chiét xuét protein theo séng ché khong tan trong
nude. Cac didu kién cu thé dé hoa tan va phén tich bang sic ky loai trir kich thudc da

duoc nghién ctru phét trién. Quy trinh nhu sau (phuong phap SEC1 trong Fig. 2):
- hoa tan 10 mg miu trong 5 mL pha dong (dugc dao trdn trong 48 gid & 90°C),

- phan tich dung dich thu dugc trén cot gel Agilent® PL, 20 pm MIXED-A (2
000 dén 40 000 000 g/mol, twong duong PS) & 40°C.

Pha dong: DMSO/LiCl 0,25 M.
RI (chi s6 khiic xa) va may do UV (280 nm).

Phuong phép (phuong phap SEC2 trong Fig. 2) dugc st dung cho chiét xut
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protein nidm men “thong thuong” duoc liy tir chuyén khao cua OIV (International

Organisation of Vine and Wine):
- d6 tan ctia mau trong nudce;

- phan tich trén ¢t SUPERDEX 200 10/300 GL (10 000 dén 600 000 Da, duong
lugng protein hinh ciu; 1 000 dén 100 000 g/mol, duong luong dextran).

Pha dong: dém phosphat + 0,25 M NaCl, pH 7,2
Phat hién UV ¢ 214, 260 va 280 nm.
Céc dic tinh protein twong Gng dugc trinh bay trong Fig. 2.

Chiét xuét protein cla nAm men theo sang ché dugc phan bd khoang 45 kDa
va khong c6 dinh ctia trong luong phan tr thap (khoang 2-10 kDa). Trong khi d6, dac
tinh chiét xuét protein cla ndm men “thong thudng” c6 sy khac biét dang ké: no6 co
hai dinh riéng biét trong pham vi trong Iwong phan tir thap, 2-10 kDa, va tong thé 1a

mdt cau hinh c¢6 cac dinh khac biét hon va trai dai hon.

Thir nghiém ctia axit amin tdng sb va axit amin ty do theo phuong phap chinh
thirc dugc dua ra trong Quy chuan EC s 152/2009 cta EU ciing cho phép xac dinh
ty 1&:

axit amin tong s6 — axit amin ty do

axit amin téng so

Gié tri nay rit gin véi 1 (hodc 100%) va ludn 16n hon 0,9 (hodc 90%) doi véi
chiét xut protein nAim men theo sang ché (x4c dinh trén 3 mé ma lipit dugc thu
nghiém trong Vi du 8). N6 thuong nim trong khoang tir 0,30 dén 0,85 (30 dén 85%)
dbi voi chiét xudt protein ndm men “thong thuong” ca chi don va chiét xuét ban sin

trén thi truong.

Vi du 11: Diéu ché chiét xuét protein dic (>75%) tr dich nudi ciy Saccharomyces

cerevisiae giau selen

Mot mé vang ndm men giau selen dugc thuc hién bang phuong phap chiét
protein dugc md ta trong Vi du 1 hodc Vi du 2. Ham luong selen trong vang ndm men

nay 1a gan 3 200 ppm.
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Ham lwong nito téng sé trong chiét xuét protein thu duoc 1a 13,5%, ham lugng
protein thuc 1a 76,7%. Tong ham luong selen la 4 750 ppm (mg Se/kg, kho). Ham
lugng selenomethionin la 84% (Eq. Se/Se tot). Trong khi do, nidm men dugc selen

hoa SelSaf®3000, nguén selen hitu co kha dung sinh hoc, c6 63% ham lugng la

selenomethionin.
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YEU CAUBAO HOQ
1. Phuong phap thu ly protein nidm men, bao gdbm cac budc sau:
a) tao ra vang nim men;

b) cho vang nim men nay tiép xic véi co nguyén sinh bang nhiét & nhiét do tir
70 dén 95°C, trong thoi gian tir 30 gidy dén 4 gio, t6t hon néu trong thoi gian tir 1
pht dén 3 gio, t6t hon nita 1a tir 40 phut dén 2 gio;

b’) phén tach phan khong tan va phan tan;

c) dem phén khong tan di hoat hda béng it nhat mot ribonucleaza va mét
~ glucanaza, tudn tu hodc ciing mét liic, & nhiét do tir 40 dén 65°C, tot hon néu 1a 60°C

trong thoi gian tir 8 dén 24 gio; tot hon néu dén 18 gio;
d) phén tach phan khong tan va phén tan;

trong d6 phan khong tan thu duoc & bude d) khdng c6 mui vi, ¢6 ham lwong nucleotit

nho hon 3% va ham lugng protein thuc it nhét 1a 72%.

2. Phuong phép theo diém 1, trong d6 hoat hoa bing deaminaza ciing duoc st

dung tai budc c).

3. Phuong phép theo diém 1 hodc 2, trong d6 ndm nem dugc chon trong sb cac

loai Saccharomyces, Pichia, Candida, Kluyveromyces, Yarrowia, Wickerhamomyces.

4.Phuong phap theo diém 3, trong d6 ndm nem dugc chon trong s

Saccharomyces cerevisiae, Pichia jadinii, Kluyveromyces marxianus .

5. Phuong phap theo diém bat ky trong sd cac diém tir 1 dén 4, trong d6 cac

enzym dugc st dung tai budce c) duge st dung cuing mot lac.

6. Phuong phap theo diém bit ky trong sd cac diém tir 1 dén 5, trong d6 phin

khong tan thu dugc tur bude d) cling ¢6 ham lugng lipit cao hon 7%.

7. Phuong phép theo diém bit ky trong sd cac diém tir 1 dén 6, trong d6 phén
khong tan thu dugc tur budce d) dugce xtt Iy vdi etanol, dung mdi hode CO;z si€u téi han

dé loai bo lipit va ting ham lugng protein thuc 1én 80%.

8. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 vang
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nam men dugc st dung tai budce a) c6 chira nam men giau selen.
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Fig. 1
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Fig. 2

So sanh: chiét xuat nam men "sang che" vo6i "thong thuong"
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