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(54) QUY TRINH THU NHAN BETA-GLUCAN TU BA MEN BIA BANG CONG NGHE
ENZYM

(57) Sang ché dé cap dén quy trinh thu nhin beta-glucan tir bd men bia bang cong nghé
enzym. Quy trinh ndy s dung ing dung enzym trong cong doan loai bd protein va anpha-
glucan trong hon hop co chira beta- -glucan va loc phan doan thu beta-glucan c6 trong lugng
phan tir 16n (1000-5000kDa). Cong suit quy trinh nay 13 100kg/mé. Quy trinh nay bao gdm
cac budc: pha v vach té bao, thuy phan protein, thuy phan alpha-glucan, loai bo chat béo,
loc phén loai, say va nghién min.
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Linh vuc ky thuit dwgc dé cap

Sang ché d& cap dén san pham ding @& ting cuong kha ning mién dich tu nhién
cho dong vat thiy san— thudc linh vuc héa sinh hoc, cu thé 13 sang ché dé cap dén quy
trinh thu nhan beta-glucan tir b men bia bing cong nghé enzym.

Tinh trang k§ thuit clia sing ché

Str dung k¥ thust méi: ng dung enzym trong quy trinh thu nhén beta-glucan tir
bd men bia (Saccharomyces cerevisiae) cua cac nha mdy bia tai Viét Nam.

Céc quy trinh thu nhén beta-glucan da biét:

- Phuong phép hoa hoc: st dung héa chét c6 tac dung trich ly, phén giai manh
nhu axit, kidm @& tach chiét beta-glucan. Nhugc diém ctia phuong phép hoa hoc 1a gy
6 nhiém mdi truong.

- Phuong phép vat ly: sit dung séng am hay nghién bi & pha v& vach té bao
ndm men, gidi phong beta-glucan trong vach t¢ bio ndm men. Nhugc diém cua
phuong phap nay 1a hi€u qua trich ly rat thip va vin dang trong giai doan thi nghiém.

- Sir dung birc xa gamma: véi muc dich phén cit mach beta-glucan theo céc
trong lwong phén tir khac nhau, tac dong lén cAu tric polymer va lam gidm kich thuéce
phén tir ctia polymer. Nhugc diém cta phuong phép chiéu xa 1a doi hoi phai ¢6 ngudn
chidu xa, diu tu 16n, didu kién an toan v& phong xa trong qua trinh van hanh. Buc xa
gamma phéin huy mach polysaccarit hoan toan ngau nhién, tao oligosaccarit phdi st
dung lidu chiéu xa rit cao gy bién mau san phdm va 1am thay ddi it nhidu v& mit ciu
triic cua polysaccarit ban dau.

- Phuong phap enzym: st dung enzym dé thay phan tinh sach beta-glucan tir
hén hop c4c thanh phan cta ndAm men. Uu diém ctia phwong phap nay 1a enzym phén
cét c6 tinh dic hiéu, didu kién phan tmg nhe nhang, nhiét do thip, khong gy 6 nhiém
moéi truong. Pidm han ché duy nhit ctia phuong phép enzym 14 chi phi cho enzym kha
cao.

Ban chét ky thuét ciia sang ché
Muc dich cta sang ché 14 tao ra san phdm beta-glucan tir nguyén liéu ba men

bia, 12 phu phim thu dugc tir nha médy bia. D€ dat dwgc muc dich do, sang ché dé xuét
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quy trinh thu nhan beta-glucan tir b3 men bia bang céng nghé enzym. Quy trinh nay st
dung tmg dung enzym trong céng doan loai bd protein va anpha-glucan trong hdn hop
c6 chira beta-glucan va loc phan doan thu beta-glucan cé trong lugng phén tir 16n
(1000-5000kDa). Cong sut quy trinh nay 14 100kg/mé. Quy trinh niy bao gdm céc
budc: pha v& vach t& bao, thity phan protein, thily phan alpha-glucan, loai bd chét béo,
loc phéan loai, séy va nghién min.
MO ta van tit cic hinh vé

Hinh 1 13 so dd thé hién quy trinh thu nh4n beta-glucan tir bd men bia. Quy
trinh bét dau tir bd men bia dwoc hoa tan trung dung dich NaOH 4% thiy phan va ly
tAm thu vach t& bao. Sau d6, vach té bao trai qua cdc budc thiy phan khir protein,
alpha-glucan, tich béo va loc phan doan. San phdm cudi ciing dem di siy va nghién

min cho ra san phim beta-glucan dang bot min.

Hinh 2 13 4nh chup b3 men bia dd duoc séy kh6 thu dugc tir cac nha may
bia.V6i cac thanh phan trong bd men bia gém: do 4m: 5,88%; beta-glucan: 10,4%;
protein: 46,62 %; lipit: 0,54%; tro: 7,43%; x0: 2,45%.

Hinh 3 14 &anh chup san phém beta-glucan cé dang bdt min mau nau vai cac chi
tiéu quan trongsau: beta-glucan: >90%; khdi lwgng phan tir trung binh: 1000-5000
kDa; protein: 0,34%; do am: 6,74%.

M5 ta chi tiét sing ché

Nguyén liéu: bd men tir nha may bia d4 dugc so ché sin dudi dang bot (goi tht
14 bot men bia) véi d6 4m nho hon 10%, khéi luong riéng khoang 780kg/m?, B-glucan
(>10%), protein (38-44%). Thanh phin chi tiéu nguyén liéu ba men bia dwoc dé cip
trong bang 1.

Béng 1: Thanh phan chi tiéu nguyén liéu bd men bia

Chi tiéu - Ham lugng

Do 4m 5,88%
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Beta-glucan 10,4 %
Protein _ 46,62 %
Lipit 0,54 %
Tro 7,43 %
Xo 2,45 %

- Phé v& véach t& bao: Bot men bia dugc hoa tron véi dung dich NaOH néng do
4% theo ty 1& bot men bia/dung dich 13 250g/lit. Hén hop ndy dugc dem dun néng va
duy tri & nhiét d6 121°C (4p suét latm) trong thoi gian 30 phut. Trong diéu kién méi
trudng kiém voi nhiét d6 va ap suét cao, qua trinh tu phan xay ra 1am pha v& vach té
bao ndm men. Dung dich sau qué trinh phé v& vach té bao dugc 1am ngudi xubng nhiét
d6 45 — 50°C rdi dua qua may ly tAm dé loai b6t phan 1ong. San phdm sau d6 dem ly
tAm thu lai phan ling bao gdm c6 beta-glucan, alpha-glucan, protein va lipit.

- Thity phan protein: Phin dich dic sau ly tim dugc dem phéi tron véi dung dich
chtra enzym proteaza (Alcalase - hing Novozymes) dugc hoa tan trong dém axetat do
pH=8,7 rdi duoc dua vao thiét b thity phan nhim loai bo protein ¢6 trong nguyén lidu
v6i d6 Am 90% va n6ng do enzym 0,15%. Qua trinh thuy phan protein dugc tién hanh
& 40°C, d6 pH = 8,7 trong thoi gian 1,5 gio. Hon hop dugc khudy tron lién tuc véi tbe
d6 canh khudy khoang 20 - 30 vong/phit. Sau khi thily phan proteaza, dung dich cling
dugc dua qua may ly tAm véi luéi vai @ loai b6t phan long. Phin ling bao gdm beta-
glucan, alpha-glucan va lipit.

- Thuy phén alpha-glucan:dung dich dic lai tiép tuc dugc thiy phan mot 14n nita
bang amylaza bing cich sit dung enzym Licuamind (hing Enmex, S.A. C.V -Mé-hi-
c6) v6i ndng d6 enzym 0,1%, d6 Am cta dung dich thity phan 80%. Qué trinh thiy
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phan nay duogc tién hanh & 37°C, d6 pH = 5,4 trong thoi gian 1,5 - 2 gid. Sau d6 dung

dich cho qua may ly tdm dé loai bé anpha-glucan hoa tan trong dung dich thu duoc ba.

- Loai bo chét béo: cong doan loai bd chit béo bing phuong phép st dung con
etanol dé hoa tan chét béo c6 trong hdn hop. Céng doan hoa tan chét béo duoc thuc
hién trong thing khudy & nhiét d6 thuong. g.

- Loc phén doan: dung dich dudi dang huyén phu sau d6 dugc bom qua may loc,
v6i mang loc PE c6 kich thude 0,5um, thu duge beta-glucan dudi dang bot 4m c6 kich
thude phén tir trong khoang 1000 — 5000kDa. Thanh phan va ham luong clia san phim
nay duoc d& cap dén trong bang 2.

- SAy: phan bdt 4m beta-glucan tir may loc dugc chuyén téi may siy khd t6i do
4m 8% dé thu duoc san phém beta-glucan dang bot, tao diéu kién thuan loi cho déng

g6i va bao quan. D& dam bao chét lugng san phim, nhiét d siy dugc chon 1a 70°C.

- Nghién min: dé dong nhat san pham vé mit kich ¢& va cam quan, beta-glucan
da shy khé cubi ciing dugc dua qua nghién va ray kiém tra tranh von cuc trudc khi bao

goi.

Bang 2: Thanh phin va ham lugng cta san phdm beta-glucan phan tir lugng 16n 1000-

5000kDa.
Chi tiéu Ham lugng
Beta-glucan > 90%
Khéi lvgng phén i trung binh 1000-5000kDa
Protein 0,34%
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Lipit | 0,04%
Tro 1,07%
Xo 0,85%
Am 6,74%

Vi du thwe hién sing ché
Vi du 1: Quy trinh thu nhan 5,3kg beta-glucan tir bd men bia bing cong nghé enzym

100kg nguyén liéu bd men bia sau qua trinh phé v& véach té bao thu duoc 35kg
vach t& bao ndm men. Sau cong doan thity phan khir protein s& thu duoc 18,7kg. San
phim tiép tuc thiy phén khir anpha-glucan, sau cong doan trén, san phim thu dugc
khoang 17,2kg. Tiép theo 1a cong doan loai bo chét béo, san phim c6 khéi luong
khoang 17,1kg.

Coéng doan loc phan doan d8 thu giit beta-glucan c6 trong lwong phéan tir 1000-
5000kDa thu dwoc san phim 13 13,34kg (46 4m 63%). San phim dugc dem sdy va
nghién min s& cho ra san phém khoang 5,3kg (d0 4m 6,74%). San phém c6 trong

lwgng phén tir nim trong khoang 1000-5000kDa. D% tinh khiét > 90%.
Thong tin san phim

Coéng dung: beta-glucan gitip bdo vé va ting cudng cho hé thdng mién dich
bing cach gin vao cac dai thuc bao va céc t& bao bach ciu khac (t€ bao trung tinh va
giét ty nhién) va kich hoat chiing. Céc phén tir beta-glucan tuong tac voi thu thé beta-
glucan gin két protein (BGBP) va hinh thanh phac hop BGBP-BG phan tng voi bé
mit t& bao hdng ciu va giai phong céc hat hdng ciu din dn kich hoat enzyme proPO
¢6 tac dung oxy hoa phenon thanh o-phenon va cudi cing 14 quinon, chét c6 kha ning

diét cac mam bénh.
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Liéu dung: phdi tron 1g trong 1kg thirc an thily san.
Béo quéan: bao goi kin, d noi khd rdo va thodng mat, tranh hit am.

Hiéu qua dat dwgc ciia sang ché

Séang ché tao ra quy trinh tdn dung phu phim ba men bia lam ngudn nguyén liéu
tach chiét thu nhan beta-glucan. Ngoai ra, cong nghé enzym trong quy trinh san xuét
dic trung & ch sir dung cong nghé enzym giam thiéu vén d& 6 nhiém méi truong, c6
thé thuc hién & quy mé cong nghiép, d& thyc hién va san phm tao ra cé d6 an toan cao

it c6 phu phdm khong cén thiét.



2693
YEU CAUBAO HO

1. Quy trinh thu r‘1han beta-glucan tir b men bia bang céng nghé enzym, trong d6
quy trinh nay bao gdm cac budc:
pha v& vach té bao:

tron bot men bia (b3 men tir nha may bia di dugc so ché sin duéi dang bot) voi
dung dich NaOH néng d6 4% theo ty 1& bdt men bia/dung dich 1a 250g/lit, dun néng
hén hop nay va duy tri & nhiét d6 121°C (ap suét latm) trong thoi gian 30 phut, lam
ngudi dung dich xubng nhiét d6 45 — 50°C rdi dua Qua may ly tim dé loai b6t phén
long;
thiy phén protein:

phdi trén phan dich dic sau ly tim véi dung dich chita enzym proteaza va dugc
hoa tan trong dém axetat do pH=8,7 roi duoc dua vao thiét bi thiy phan nhim loai bod
protein c6 trong nguyén liéu véi d6 4m 90% va ndng d6 enzym 0,15%, trong d6 qué
trinh thiy phéan protein dugc tién hanh & 40°C, d6 pH = 8,7, trong thoi gian 1,5 gio,
hén hop duogc khudy tron lién tuc véi tde do canh khudy khoang 20 - 30 vong/phut; sau
khi thity phén proteaza, ly tim dung dich voi lwdi vai @ loai b6t phan 16ng;

thiy phan alpha-glucan:

thiy phan dung dich dic lai bdng amylaza bang cach sir dung enzym Licuamind
v6i ndng d6 0,1%, d6 4m cua dung dich thity phan 80%, trong d6 qua trinh thity phan
ndy duoc tién hanh & 37°C, d6 pH = 5,4 trong thoi gian 1,5 - 2 gid, ly tim dung dich
dé loai bo anpha-glucan hoa tan trong dung dich thu duoc bi;
loai bo chét béo:

str dung cdn etanol @& hoa tan chét béo cé trong hdn hop duoc thuc hién trong
thing khudy & nhiét d6 thuong;
loc phén doan:

bom dung dich dudi dang huyén phii qua may loc, véi mang loc PE c6 kich
thuéc 0,5um, thu duge beta-glucan dudi dang bot 4m c6 kich thude phén tir trong

khoang 1000 — 5000kDa;

say:
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shy kho phin bdt 4m beta-glucan tix méy loc 61 do 4m 8% & nhiét do 70°C dé thu
duoc san phém beta-glucan dang bot; va
nghién min:

nghién va riy beta-glucan da sy kho, kiém tra tranh vén cuc trude khi bao goi.
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