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(54)  PHUONG PHAP XULY BE LA CUA CAY CHUOGI (MUSA SP.) THANH CHAT
MANG VA PHUONG PHAP CO BINH NAM MEN TREN CHAT MANG NAY

(57) Séng ch& dé cap dén phuong phép xit Iy phan be 14 ciia cay chuéi (Musa
asp.) thanh chat mang va phuong phdp c¢6 dinh ndm men trén chat mang thu dugc
dé tao ra ch€ phdm ndm men c6 dinh. Be 14 chusi dugc ngam trong dung dich
NaOH véi nong do tir 0,05 d&n 0,20 mol/lit & 30-40°C trong thdi gian 30-90 phit
dé tdch bét cac hgp chat phenolic c6 thé gay e ché hoat tinh ndm men, sau dé
dugc dem tiét trung & 121°C trong thoi gian 10-20 phiit va 1am ngudi trudc khi
c6 dinh t€ bao. Trong qud trinh c6 dinh, cic t€ bao ndm men s& tu hap phu lén
chat mang khi nu6i c8y ndm men trén moi trudng dinh dudng cé bd sung céc
miéng chét mang. D& 1am tang mat do t€ bao trén chdt mang, cic miéng chat
mang c6 chita ndm men sau giai doan nudi cdy s& dugc rira bang moi trudng dinh
dudng roi dem U trong mot thing réng vo trung trude khi duge dem st dung
trong cidc qud trinh 1én men. Phuong phadp c6 dinh ndm men trén be 14 chudi cé
thé dugc ding cho cdc chiing ndm men trong san xudt ethanol, bia, rugu vang va

nudc trii cay 1én men c6 chia ethanol.
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Linh vwe k§ thuit dwge dé cap

Séang ché dé cap dén phuong phap xir ly phan be 14 ciia cay chudi lam chét mang
va phuong phép c6 dinh ndm men trén chét mang thu dugc dé tao ra ché phim nidm men
cb dinh. Ché phdm ndm men cb dinh c6 thé duoc sir dung trong cong nghiép 1én men san

xuét ethanol, bia, ruou vang va nudc trai cay 1én men cé chira ethanol.

Tinh trang k§y thuit cia sing ché

Dua vao ngudn géc, céc chét mang dé ¢ dinh té bao vi sinh vét ¢6 thé duoc chia
thanh hai nhém: chit mang ty nhién va cht mang tong hop. Dua vao thanh phan hoa
hoc, chét mang c6 thé 1a vat liéu véo co hodc hiru co hodc c6 chwra ¢4 hai loai vat liéu. Tuy
theo ngudn gbe va ban chét hoa hoc ma phuong phap san xuit céc loai chat mang s€ khac
nhau. Mdt s6 sang ché M§ da gidi thiéu phuong phép san xuét vat lidu c6 thé dugc ung
dung dé lam chét mang ¢b dinh t& bao nAm men nhu sang ché M§ sb 7838641 (2010)
trinh bay phuong phép san xuét alginat. Alginat ¢6 nhidu Ung dung trong cong nghiép va
mdt trong nhitng tmg dung cta alginate 1 lam chit mang ¢ dinh nAm men va cac vi sinh
vat khac.
Trong nhitng nam gan d4y, nhém chit mang dé ¢ dinh ndm men c6 ngudn gde tir than
cay dugc nhidu ngudi quan tdm nhu than cdy mia (Vasconcelos va c¢dng su, Brazilian
Journal of Chemical Engineering, Tép 21, trang 357 — 365, nam 2004), than cay bép
(Vucurovic va cong su, Chemical Industry & Chemical Engineering Quarterly, Tap 14,
trang 235—238, nam 2008), than co6 lau (Chandel va cong su, Bioresource Technology,
Tap 100, trang 2404-2410, nam 2009)... Nhitng chit mang nay 13 phu phdm nganh néng
nghiép nén ré tién va d& tim. Vi thanh phan héa hoc chii yéu 1a cellulose, nhom chét
mang nay c6 d6 bén 1y, hoa va sinh kha tét trong cdc qua trinh 1én men san xuit ethanol,
bia, rugu vang va nudc trdi cdy l1én men c6 chira ethanol. Hau hét cac chit mang nay
khong chita cac thanh phan hoéa hoc anh hudng khong t&t dén chét lugng san phim. Mot
uu diém khac 1a chét mang c6 ngudn gdc tir than cdy sé& ¢6 ciu tric x6p nén c¢b dinh duogc
nhiéu t& bao ndm men hon so véi céc loai chit mang khéc. Ngoai ra, mot s6 loai than cay

sau khi cat nho, rira v6i nude va tiét trung 1a c6 thé dua vao ¢ dinh té bao ngay ma
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khong can phai qua cac cong doan xur 1y phuc tap khic. T trudc dén nay, chua c6 cong
bb nao vé viéc sur dung phén be 14 chudi dé 1am chét mang cb dinh t& bao ndm men va
cac vi sinh vat khac.

C6 nhiéu phwong phap dé c6 dinh ndm men trén chat mang. Tuy theo cac tinh
chét hoa 1y cia chét mang ma phuong phap ¢ dinh ndm men 1én chét mang s& khac
nhau. Mot s sang ché My sé da gi6i thiéu phuong phap c¢b dinh c¢b dinh ndm men trén
cac loai chat mang khac nhau nhu sang ché My s6 5070019 (nam 1991) d3 mo ta phuong
phép cb dinh ndm men trén chit mang alginat.

Dé c¢b dinh nAm men trén chét mang c6 ngudn gdc tir than cdy, ngudi ta cho cac té
bao ndm men va nhing miéng chit mang di qua xu 1y vao mot moi truong dinh dudng.
Sau mot khoang thoi gian nudi cdy, cac t& bao ndm men s& tu sinh truong va hép phu lén
bé mit chit mang; mot s& té bao s& khuéch tan vao bén trong cAu trac xdp cia chit mang.
Cubi ciing, ngudi ta vot cac miéng chat mang c6 chira t& bao ¢ dinh ra khoi moi truong
nudi cdy dé dem rira voi nu6e vo tring roi sir dung chung trong céc qué trinh 1én men
cong nghiép. Pén nay, chua c6 cong bd nao vé phuong phép ¢b dinh nim men trén chét
mang c6 ngudn gdc tir be 14 chudi.

Str dung té bao ndm men c6 dinh trén chit mang trong céc qué trinh lén men cong
nghiép s& mang lai nhiéu wu diém cho nha san xuét so voi truomg hop st dung ndm men
khong dugc gén trén chét mang (ndm men tu do). Cac wu didm 1a hoat tinh 1én men cia
ndm men cb dinh s& cao hon ndm men tw do vi chit mang s& “bao v&” ndm men trudc
nhitng tac dong stress xut hién trong qua trinh 1én men; thdi gian 1én men cua nAm men
¢d dinh ngén hon; khi két thuc qua trinh 1én men, k¥ thuét tich ndm men cb dinh ra khoi
binh lén men s& don gian va dé dang hon so véi ndm men tu do; ndm men c¢b dinh c6 thé
tai str dung dugc nhidu 14n trong phuong phap 1én men theo chu ky; nAm men ¢b dinh rét
thich hop dé ung dung trong phuong phap 1én men lién tuc... Mot sd sang ché My da
trinh bay tng dung ndm men ¢ dinh dé 1én men san xuét ra nhidu loai san phim khéc
nhau nhu sang ché M§ s6 5869117 (nam 1999) mé ta phuong phép st dung ndm men cd
dinh trén caragenan dé 1én men san xuét bia, sang ché M§ s6 5070019 (ndm 1991) mo ta
phuong phép str dung ndm men cb dinh trén alginat dé 1én men san xuit ruou vang sui
bot.

Sang ché nay gidi thiéu phuong phép xir ly phan be 14 cta cdy chudi 1am chét

mang va ¢ dinh té bao ndm men trén chit mang nay dé @ng dung trong cong nghiép lén
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men. Phuong phap c¢6 dinh té bao trén cac miéng chét mang tir be 14 chudi trong sang ché
nay s& lam ting cao s té bao ndm men tinh trén 1 gam chét kho cua chét mang so voi
phuong phap dang duoc sir dung @ ¢ dinh nAm men 1én c4c miéng chit mang 1 “than
cdy” hién nay.

Céac tai lidu d3 trich din

Sang ché My s6 5070019 (12/1991), Hill

Sang ché My s6 5869117 (2/1999), Neufeld va cong su

Sang ché My s 7838641 (11/2010), Hjelland

De Vasconcelos, J.N. et al. , “Continuous ethanol production using yeast immobilized on
sugar-cane stalks”, Brazilian Journal of Chemical Engineering, Vol. 21 (2004) 357 - 336
Vucurovic V. et al,, “A corn stem as biomaterial for Saccharomyces cerevisiae cells
immobilization for the ethanol production”, Chemical Industry & Chemical Engineering
Quarterly, Vol. 14 (2008) 235-238

Chandel A K. et al., “Use of Saccharum spontaneum (wild sugarcane) as biomaterial for
cell immobilization and modulated ethanol production by thermotolerant Saccharomyces

cerevisiae VS3”, Bioresource Technology, Vol. 100 (2009) 2404-2410

Ban chit ky thuit ciia sang ché

Vi céc 1y do néu trén, muc dich cua séng ché 1a d& xuét phuong phap xtr iy be 14
chudi thanh chit mang va phwong phép c¢b dinh té bio nim men 1én chit mang nay dé
ung dung trong cdng nghiép 1én men.

Phuong phép xtt 1y be 14 chubi thanh chit mang theo sang ché bao gdm cac budc:
(i) cat phan be 14 chudi theo chidu ngang thanh nhimng miéng chit mang véi chidu cao
0,5-3,0 cm;
(ii) ngdm céc miéng chit mang trong dung dich NaOH ndng db tir 0,05 dén 0,20 mol/lit,
gia nhiét 1én dén 30-40 °C, khudy dao véi tbe do 5-50 vong/phut va giit trong khoang
nhiét d§ nay trong thoi gian 30-90 phut;
(iii) ngdm cac miéng chit mang trong nudc rira dé tach NaOH bam trén chit mang cho
dén khi nuéc rira trung tinh;
(iv) tiét tring cac miéng chit mang trong nudc & 121 °C trong thoi gian 10-20 phit, lam
ngudi va dem di ¢§ dinh ndm men.

Phuong phép ¢ dinh té bao ndm men trén chit mang be 14 chudi theo sang ché bao

gom cac budc:
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(i) cho cac miéng chit mang, t& bao nidm men vao thiét bi nudi cdy di chira sin moi
trudmg dinh dudng vo tring va nudi & 20-35 °C trong thoi gian 6-24 giv véi tée do khudy
dao 5-50 vong/phut;

(ii) tach cac miéng chit mang c6 chia té bao c¢b dinh ra khoi thiét bi nudi cdy va ngam
chung trong moi truong dinh dudng da dugce vo trung;

(iii) tach cac miéng chit mang ra dé cho vao mot cai thing rdng vo trung va i & 20-35 °C
trong thoi gian 3-18 gio;

(iv) l4y cac miéng cht mang ra khoi thing dé str dung ngay cho qué trinh 1én men.

Muc dich cta sang ché 1a d& xuit phuong phép xir ly be 14 chudi d& lam chat
mang c¢b dinh t& bao ndm men va phwong phap ¢b dinh nAm men trén be 14 chubdi véi giai
phap 1am ting sb t& bao co trén 1 gam chat kho cia chét mang.

Phuong phap xu 1y be 14 chudi s& lam giam ham lugng phenolic tdng trong cht
mang trude khi ¢é dinh t& bao vi mot s6 hop chat phenolic trong be 14 chudi lam giam
hoat tinh 1én men cta nAm men va c¢6 thé anh huéng khong t6t dén gia tri cdm quan cia
san phdm 1én men.

Phuong phép cb dinh véi giai phap lam ting s6 té bao nidm men tinh trén 1 gam
chét kho ctia chdt mang 14 do hai nguyén nhan sau day:

- Rira cac miéng chat mang c6 chira t& bao ¢ dinh bang mdi truong dinh dudng vo tring:
Giai phap nay s& tach bot cac chét (e ché (do ndm men sinh ra) bam tai ving bé mit cla
chit mang ddng thoi lam ting ham lugng céc chét dinh dudng (do méi truong cung cap)
cling tai ving bé mit cla chét mang. /

- U c4c miéng chit mang c6 chira t& bao cb dinh trong thung rong vo trung: Giai phap
ndy s& lam cho nim men tiép tuc sinh trudng trén chit mang va 1am ting s té bao tinh
trén 1 gam chét kho cta chit mang.

MB& ti chi tiét sing ché

Phuong phap xir I be 14 chudi thanh chét mang bao gdm céc budc:

(i) cét phan be 14 chudi theo chidu ngang thanh nhitng miéng chit mang véi chiéu cao
0,5-3,0 cm;

(i) ngdm céc miéng chat mang trong dung dich NaOH ndng do tir 0,05 dén 0,20 mol/lit,
gia nhiét 1én dén 30-40 °C, khudy déo véi te do 5-50 vong/phut va gift trong khoang
nhiét do nay trong thoi gian 30-90 phut;

(iii) ngam cac miéng chit mang trong nuéc rira dé tich NaOH bam trén chit mang cho
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dén khi nudc rira trung tinh;
(iv) tiét tring cac miéng chit mang & 121 °C trong thoi gian 10-20 phut, lam ngudi va
dem di c6 dinh ndm men.

Phuong phéap c¢b dinh t& bao ndm men trén chit mang be 14 chudi bao g.ém cac
budc:

(i) cho cac miéng chit mang, té bao ndm men vao thiét bi nudi ciy da chira sin moi
trudmg dinh dudng vo tring va nudi & 20-35 °C trong thoi gian 6-24 gid voi tdc d6 khudy
dao 5-50 vong/phut;

(ii) tach cac miéng chit mang c6 chira té bao cb dinh ra khoi thiét bi nuéi cdy va ngam
chiing trong moi truong dinh dudng da dugc vo trung;

(iii) tach c4c miéng chit mang ra dé cho vao mot cai thung rong vo trung va u & 20-35 °C
trong thoi gian 3-18 gio;

(iv) l4y cac miéng chat mang ra khéi thing dé sir dung ngay cho qua trinh 1én men.

Trong phan phwong phap xir 1y be 14 chudi thanh chit mang, cong doan (ii) c6 thé
duogc thuc hién trong thiét bi hinh tru dimg c6 vé 4o xung quanh thin dé diéu nhiét va
céanh khudy bén trong dé dao tron. O cong doan (iii), ngdm céc miéng chit mang trong
thung hinh try ding. Cong doan (iv) co thé dugc thue hién trong céc ndi hip tiét tring
thong thuong.

Trong phan phuong phép ¢b dinh té bao nAm men trén chit mang be 14 chudi, thiét
bi nudi cdy & cong doan (i) thudng c6 dang hinh try ding véi vo 4o xung quanh than aé
diéu nhiét va canh khudy bén trong thing dé dao tron. 0 cong doan (2ii), qué trinh ngdm
cac miéng chét mang c6 té bao ¢b dinh dugc thuc hién trong thung hinh tru ding. Thung
rdng vb tring dé U chat mang c6 chia té bao & cong doan (3iii) cling c6 dang hinh tru
dimg. Mdi truong dinh dudng la moi truong duge dung dé nhan giéng ndm men tai co s&

san xuat.

Vi du thue hién sing ché

Chung t6i ¢b dinh t& bio nAm men Kluyveromyces marxianus trén chit mnag be
14 chubi dé tng dung 1én men san xuét ethanol.

Phuong phép xtt 1y be 14 chudi thanh chit mang duge thuc hién nhu sau:
(i) cét phin be 14 chudi theo chidu ngang thanh nhimng miéng chét mang véi chiéu cao 0,5
cm;

(i) ngdm cac miéng chat mang trong dung dich NaOH ndng do6 tir 0,1 mol/lit, hiéu chinh
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vé 30 °C, khudy déo voi te d6 50 vong/phut va gift & nhiét do nay trong thoi gian 60
phut;
(iii) ngdm céc miéng chit mang trong nudc rira dé tich NaOH bam trén chit mang cho
dén khi nuéc rira trung tinh;
(iv) tiét tring cac miéng chit mang & 121 °C trong thoi gian 15 phit, lam ngudi va dem
di ¢b dinh nAm men.

Phuong phap ¢ dinh t& bao ndm mén trén chit mang be 14 chudi duoc thuc hién
nhu sau:
(i) cho cac miéng chit mang, t& bao ndm men vao thiét bi nudi cdy di chira sin moi
truong dinh dudng vo tring va nudi cdy & 30 °C trong thoi gian 20 gidr véi tbe do khudy
dao 50 vong/phut;
(ii) tach cac miéng chét mang c6 chira té bao cb dinh ra khoi thiét bi nudi cdy va ngam
chung trong moi trudong dinh dudng da duge vo trung;
(iii) tach cac miéng chit mang ra dé cho vao mét céi thing réng vo tring va @ & 30 °C
trong thoi gian 6 gio;
(iv) l4y cac miéng chit mang ra khoi thing dé st dung ngay cho qua trinh 1én men.

Phuong phap theo vi du trong sang ché s& tach dugc 67% cac hop chét phenolic

tdng trong be 14 chudi. Giai phap rira chit mang (cong doan 2ii) va i chit mang c6 chira
té bao (cong doan 2iii) da lam mat d6 té bao ndm men trén chit mang ting thém 32% so
v6i truong hop bd qua hai cong doan nay. Ché phim ndm men ¢b dinh thanh pham chira

xép xi 1,5x10" t& bao trong mbi gam chat kho ctia chat mang.



19686

Yéu ciu bio hd
1. Phuong phéap xtr ly be 14 cia cay chudi (musa sp.) thanh chit mang, phuong phap nay
bao gdm cac budc:
(i) cit phan be 14 chudi theo chiéu ngang thanh nhing miéng chit mang véi chidu cao
0,5-3,0 cm;
(i) ngdm cac miéng chit mang trong dung dich NaOH ndéng do tir 0,05 dén 0,20 mol/lit,
gia nhiét 1én dén 30-40 °C, khudy déo voi tbe dd 5-50 vong/phut va gift trong khoang
nhiét do nay trong thoi gian 30-90 phut;
(iii) ngdm c4c miéng chit mang trong nuéc ria @2 tach NaOH bam trén chit mang cho
dén khi nudc rira trung tinh;
(iv) tiét tring cac miéng chit mang & 121 °C trong thoi gian 10-20 phit, lam ngudi va
dem di c6 dinh nAm men.
2. Phuong phép c¢6 dinh té bao ndm men trén chit mang be 14 cta cdy chudi theo diém 1,
phuong phap nay bao gbm cac bude:
(i) cho c4c miéng chit mang, t& bao nAm men vao thiét bi nudi cdy da chira sén moi
truong dinh dudng vo6 trung va nudi cy & 20-35 °C trong thoi gian 6-24 gid véi tbe do
khudy d4o 5-50 vong/phut;
(i1) tach céac miéng chit mang c6 chua té bao cb dinh ra khoi thiét bi nudi ciy va ngdm
chung trong moi trudng dinh dudng da dugc v trung;
(iii) tach céc miéng chit mang ra @ cho vao mot cai thing rng vo tring va u & 20-35 °C
trong thoi gian 3-18 gio;
(iv) ldy cac miéng chét mang ra khoi thung dé sir dung ngay cho qua trinh 1én men.
3. Phuong phép ¢ dinh t& bao niAm men theo diém 2, trong d6 ndm men 1a cac chung
duoc sir dung trong cac qua trinh 1én men san xudt ethanol, bia, rugu vang va nudc trai
cdy 1én men c6 chira ethanol.
4. Phuong phép cb dinh t& bao nim men theo diém 2, trong d6 mdi truong dinh dudng vo

tring 1a moi trudong nhéan giong ndm men.





