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(54) QUY TRINH PIEU CHE BETA-GLUCAN TU MEN BANH MI BANG CHAT LONG
ION

(57) Giai phap htu ich dé cap dén quy trinh diéu ché beta- -glucan tir men banh mi bang
chat 16ng ion, hoa tan truc tiép men banh mi vao chit 10ng ion dé diéu ché beta-glucan, quy
trinh nay bao gdm cac budc: (i) hoa tan men hoan toan banh mi vao chét 16ng ion bang
cach khudy tron va gia nhiét; (ii) pha lodng bang nudc va thu san pham beta- glucan ket tua
tach ra khoi dung dich men banh mi tan trong chat 16ng ion; va (ii1) thu san pham sdy kho
beta-glucan bang cach gan két tia ra khoi hdn hop phéan tng, rira bang nudc va siy kho két
tua thu dugc san pham beta-glucan. Beta-glucan da dugc hoa tan vao dung mdi truge khi
tach chiét ra & dang két tia nén c6 do tinh sach rat cao so voi phuong phap loai bo cac chét
khac khoi beta-glucan trong khi beta-glucan van ludn ludn & trang thai két ta ran.
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Linh vue ki thuit dwoc dé cap

Giai phap hitu ich d& cap dén quy trinh didu ché beta-glucan don gian bing cach
hoa tan tryc tiép men banh mi vao trong chét 16ng ion dé thu dugc san pham dugc ding
1am thyc phdm bao vé strc khoe. Quy trinh theo giai phap hitu ich khoéng qua cong doan
tu phan dé thu mang t€ bao va khong qua cng doan xir ly hoa chat dé tach chiét tinh

ché beta-glucan c6 trong mang t& bao bing nhidu phan tmg sinh héa lién tuc nhau.
Tinh trang ky thuit cia giai phap hiru ich

B-glucan 12 mot polysacarit dugc tim thiy trong cac thanh t& bio ciia vi khuén,
nidm, nim men, tao, dia y va thuc vét, chéng han nhu yén mach, lda mach. Glucan la
polyme clia cic phan tir glucoza, lién két v6i nhau bang lién két duong (TUPAC
Recommendations 1995). Trong thanh t& bao nAm men banh mi, cac gbc dudng glucoza

lién két voi nhau bang lién két B(1-3) hodc B(1-6).

Trong cubn sach “What is beta-glucan” ctia Roger Mason, in tai U.S.A nim 2001,
ISBN: 1-884820-66-2, tac gia dd khing dinh, beta-glucan 1a hop chét ty nhién ting

cudng mién dich manh nhét ma khoa hoc da ting biét dén.

Trong cong bd trén tap chi “Carbohydrate Polymers v. 28, pp. 3-14”, 08/08/2014,
nhom tac gid da chiing minh dugc, beta-glucan hoat dong béng cach hd tro dai thuc bao,
t€ bao T va céc té bao NK lam viéc hidu qua hon. D6 ciing 1a két qua cta rat nhiéu
nghién ctru khac duoc cong b nhu Biology Pharmacy Bulletin v. 16, 1993, pp. 414-9;
Annals of Veterinary Research v. 20, 1989, pp. 165-73; International Journal of
Immunopharmacology v. 11, 1989, pp. 761-9; International Journal of
Immunopharmacology v.14, 1992, pp. 767-72; Advances in Experimental and Medical
Biology v. 383, 1995, pp. 13-22.

Theo tap chi “Journal of Nutrition v. 133, 2003, pp. 808-13” tai Trung tam nghién
ctru 1am sang Chicago, 268 ngudi bao gdm ca nam 1an nit, c6 ham luong cholesterol cao

da dugc cho sir dung beta glucan, két qua cia thir nghiém ngiu nhién, mu d6i, chimg
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minh ring cac d6i twong méc phai hién tugng ting cholesterol huyét (hypercholestemia)
& murc d6 nhe dén vira phai, c6 thé 1am giam lwong LDL va cholesterol bang cach hép
thu mot nhém céc sterol thuc vat va beta glucan chita trong thuc phdm, nhu 13 mot phan
ctia mot ché do an it chit béo bdo hoa va cholesterol. Pay la bing chung thuc té ring
ching ta khong cin, loai thubc statin rat dét, doc hai va nguy hiém nhim lam giam m&

mau.

Cho dén nay, d4 c6 quéa nhiéu quy trinh céng nghé san xuét beta-glucan tir nAm

men Saccharomyces cerevisiae, hau hét cic quy trinh bao gom 2 budec:

Budc 1: cho nAm men tu phan bang céc enzym c6 sin trong té bao, thanh té bao
sau khi tir phén s€ tach roi ra dudi dang khong tan, chira beta-glucan, mannoprotein va

moét it chitosan.

Budc 2: tach beta-glucan ra khéi thanh té bao bing héa chét, enzym hoic céc

phuong phép vat Iy nhu siéu 4m, 4p suit cao v.v..

Vi du, cong bd don yéu cau cép patent M§ s6 20100190872 A1 d& cap dén phuong
phép san xuét beta-glucan va mannan, trong d6 ndm men dugc tw phan & 55°C, phé hiy
té bao, sau d6 thu mang té bao, didu chinh dén do pH kiém, cho tic dung véi enzym
proteaza, tach rdi chit khong tan, trung hoa véi HCI va rira sach bang nuéc nhiéu 1an

thu duoc beta-glucan.

Ty phan, thu mang t& bao, sau d6 xir 1y lipit biang axeton, siéu 4m, tach protein
bang enzym 14 phuong phép dugc st dung trong cong bd “International Food Research
Journal 20(4): 1953-1959 (2013)”.

Cong bd trén tap chi Food Sci. Technol, Campinas, 37(1): 124-130, nim 2017 dua
ra 4 phuong phép tach chiét beta-glucan ciing tudn theo hai budc dd néu, trong d6 budc
thtt hai st dung NaOH/ HCI, NaOH/ CH3COOH, NaOH/ NaClO va NaOH/ NaClO/
DMSO.

Ciing trong nam 2017, quy trinh tach chiét beta-glucan cong bd trén “EXCLI J.
2017; 16: 210-228” van sur dung budc tu phén, sau d6 xir ly béng NaOH/HCL.

Viét Nam ciing da cé du an san xuét thir nghiém KC.04.DA.04/06-10, du &n san
xuét thir nghiém 2013-2014 cta Vién Khoa hoc Vat liéu Ung dung, tuy nhién ca hai

cling déu thuc hién tach chiét beta-glucan nhu cic céng b trén thé gisi da néu.
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Toan bd céc quy trinh tach chiét beta-glucan da cong bd déu tach 14y phin “tap
chét” ra khoi mang té bao ndm men, phin rdn khong tan sau cung la beta-glucan, phuong
phép ndy khong thé lam sach triét & céc thanh phin khac beta-glucan trong ndm men,
ddng thoi tén thoi gian rit dai cho nhidu phéan ung lién tiép.

Bin chat k§ thuit ciia giai phap hitu ich
Muc dich cta giai phdp hitu ich 1a d& xuét quy trinh didu ché beta-glucan don

gian, d& thuc hién, tao ra beta-glucan c6 d6 tinh sach cao.
Do d6, gidi phap hitu ich d& xuit quy trinh didu ché beta-glucan tir men banh mi
béng chét 1éng ion gdm céc budce:

(i) hoa tan men banh mi vao chét 1ong ion 1-butyl-3-methylimidazolium clorua
([BMIM]CI) thu duoc dung dich chiét;

(ii) pha lodng dung dich chiét & budc 1 bing nude, tiép tuc khudy, chi c6 beta-

glucan khong tan, tich ra & dang két tia; va

(iii) ly tAm bing may ly tim lién tuc hoic loc bing hé loc hit chan khong thung
quay dé 13y beta-glucan, rira bing nudc vai lan cho sach [BMIM]CI va cac chét khéc,
sdy kho, thu duoc beta-glucan c6 d6 tinh sach trén 95%, dich loc dugc dem tai ché dé
thu [BMIM]CI str dung cho 14n sau.

M5 ta chi tiét giai phap hiru ich
Quy trinh diéu ché beta-glucan bing cich hoa tan truc tiép men banh mi vao chét
long ion duoc mé ta cu thé nhu sau:

Budc 1: hoa tan men banh mi vao 1-butyl-3-methylimidazolium clorua
((BMIM]CD).

[BMIM]CI 142 mét chat long khong nudc, nhung c6 ion [BMIM]" va CI, 2 ion
nay s& phé hity toan bo lién két hydro, 1am cho céu tric xoén gifta cac mach polyme tu

nhién mat di, nhitng sgi don d& dang tan vao chét léng ion:
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Saccharomyces cerevisiae 13 mot loai ndm men duoc biét dén nhidu nhét c6 trong
banh mi nén thuong goi 1a men banh mi, 18 mét loai vi sinh vat thudc chi Saccharomyces
16p Ascomycetes nganh ndm. N6 duoc dung rong rai trong qua trinh 1én men lam banh
mi, rugu, va bia. Thanh phﬁn chinh cta nAm men banh mi bao gém mannoprotein,

protein, khodng, beta-glucan va mdt luong rat nhé chitin.

Do st dung chét 1édng ion, toan bd cac chét ¢ trong nidm men déu tach roi nhau,
ké ca beta-glucan, nAm men tan hoan toan trong [BMIM]CI thanh dung dich chiét trong

sudt.
Budc 2: pha logng dung dich chiét bing nude, tiép tuc khudy.

Sau khi thém nudc vao dich chiét chia [BMIM]CI, protein, mannan,
mannoprotein déu tan trong dung dich chi c¢6 beta- glucan khong tan duoc tich ra & dang
két tha.

Bude 3: ly tAm biang may ly tdm lién tuc hodc loc bing hé loc hut chan khong
thiing quay dé 14y beta-glucan, rira bing nudc vai 1in cho sach [BMIM]CI va céac chit
khéc, séy kho, thu duoc beta-glucan c6 d6 tinh sach trén 95%. Dich chira chit long ion

duoc dem tai ché dé str dung cho 14n sau.
Thoi gian tich chiét chi cin khoang 60 phit.

Quy trinh diéu ché beta-glucan tir men banh mi theo giai phap hitu ich khong qua
x1r Iy tu phan hodc xir Iy hoa chit dé tach 1iy thanh t& bao ndm men; & budc 2 nAm men
sau khi hoa tan hoan toan trong chit 1éng ion dugc pha lodng v&i nude dé tich san phim
beta-glucan ra khéi dung dich & dang két tiia; va & bude 3 thu beta-glucan c6 do tinh
sach 95%, bf?mg céach tach rira két tia tach ra, séy kho, ma khéng can phai thuc hién thém
budc loai bd céac tap chét khac. Beta-glucan da duge hoa tan vao dung mdi trudce khi
tach chiét ra & dang két ta nén c6 do tinh sach rit cao so vdi phuong phéap loai bo cac

chit khac khoi beta-glucan trong khi beta-glucan van ludn ludn & trang thai két tha rin.
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Vi du thuc hién gidi phap hiru ich

Pé thu khoang trén 1kg beta-glucan, iy 5kg men banh mi khé Saf-Viet®, tron
v6i 100kg [BMIM]CI trong hé théng thing niu ¢6 canh khudy va diéu nhiét lam bing
inox 3 16p thé tich 500 lit. Vira dun néng khoang 80°C vira khudy lién tuc, sau khoang
30 phut, men banh mi tan hoan toan trong chit 1ong ion [BMIM]CL

Dung dun néng, thém 200 lit nudc vao dung dich, tiép tuc khudy trong 15 phut
nita, todn bd cac chit khéc beta-glucan trong men banh mi du tan trong dung dich nuée

ctia [BMIM]CI, riéng beta-glucan tich ra duéi dang két tiia bong xbp.

Gan rira két tia bang nude, thu két tha bing may ly tAm lién tuc hodc may loc hut
chan khong thing quay, sy khé, thu dugc beta-glucan, dich loc dugce dem di tai ché thu
hdi [BMIM]CL

Beta-glucan thu dugc c¢6 d6 tinh sach trén 95%.
Hiéu qua dat dwgce cia giai phap hiru ich

Men banh mi 12 ngudn cung cp beta-glucan ham luong rit 16n, ddng thoi c6 thé
nudi ciy ting sinh khéi @& thu duoc khédi lugng nguyén liéu nhidu hon. Viéc san xudt
beta-glucan tir men banh mi bing quy trinh don gian theo giai phap hitu ich ¢6 kha ning

trién khai thuc tién d& dang d dua san phim ra thi truong.

Quy trinh diéu ché beta-glucan bing cach hoa tan truc tiép men banh mi vao chét
16ng ion, khéng qua xir Iy thu nhan mang t€ bao, déng thoi, beta-glucan da duoc hoa tan
vao dung mdi trude khi tach chiét ra & dang két tha nén c6 d6 tinh sach rit cao so véi
phuong phép loai bo cic chat khac khoi beta-glucan, trong khi beta-glucan van luén
lubn & trang thai két tha rin. Quy trinh tach dugc 75% B-glucan trong men banh mi.

Beta-glucan dugc tao ra c6 do tinh sach trén 95%.
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YU CAUBAO HO

1. Quy trinh diéu ché beta-glucan tir men banh mi bang chét 1dng ion gdm céc budc :

(i) bude 1: hoa tan men banh mi vao chét 16ng ion 1-butyl-3-methylimidazolium
clorua ([BMIM]CI, toan b cac chét c6 trong ndm men déu tach roi nhau, ké ca beta-

glucan, niAm men tan hoan toan trong [BMIM]CI thanh dung dich chiét trong subt;

(ii) budc 2: pha lodng dung dich chiét bing nudc, tiép tuc khudy, protein, mannan,
mannoprotein déu tan trong dung dich chi c6 beta-glucan khong tan dugc tich ra &

dang két taa; va

(iii) budc 3: ly tim bing mdy ly tam lién tuc hodc loc bang hé loc hut chan khong
thang quay dé 13y beta-glucan, rira bang nudc vai 1an cho sach [BMIM]CI va céc chét
khac, séy kho thu dugc beta-glucan ¢6 dd tinh sach trén 95%, dich loc dugc dem tai
ché dé thu [BMIM]CI sit dung cho 1an sau.

2. Quy trinh diéu ché beta-glucan tir men banh mi theo diém 1, trong d6 & buée 1 hoa
tan truc tiép men banh mi vao chit 1ong ion ma khong can thuc hién viée xt 1y tw phan

hodic xit Iy héa chét dé tach 14y thanh t€ bao nAm men.





