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PHUONG PHAP MOI TACH CHIET BETA GLUCAN
TU MEN BANH MI (SACCCHAROMYCES CEREVISIAE)
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Tom tat

Thanh phan chinh ciia nam men banh mi bao gém mannoprotein, protein, khoang, beta-
glucan va mér lirong rat nhé chitin. Nhiéu ki thugt tach chiét beta-glucan tiz ném men banh mi,
da dwoc cong bg, tuy nhién, tat ca déu tién hanh tach cac chdt khac ra khei thanh té bao bang
nhiéu buéc khac nhau, beta-glucan con lgi ¢ dang khong tan, d6 tinh khiét khdng cao. Si dung
chat léng ion, toan bg cac chdt déu tach roi nhau, ké ca beta-glucan, nédm men tan hoan toan
trong [bmim]Cl thanh dung dich trong suér. Sau khi thém nwéc vao dich chiét, chi co beta-
glucan dwoc tach ra ¢ dang két tia. Pho NMR cua beta-glucan dwoc xdc dinh. Pdy la phirong
phap méi, sir dung dé diéu ché beta-glucan tinh sgch tir ném men banh mi.

Tir khoa: chadt Iéng ion, beta glucan

Abstract
New method of preparing for beta glucan
from bread-yeast (Sacccharomyces cerevisiae)

The main components of bread-yeast include mannoproteins, proteins, minerals, beta-
glucan and a very small amount of chitin. Various techniques for extracting beta-glucan from
bread-yeast have been applied. However, all of which removed the other compounds from the
cell walls with different steps, the remaining beta-glucan is insoluble, and its purity is not high.
By using the ionic liquid, all the substances are separated, including beta-glucan, completely
dissolved in [bmim] ClI into a clear solution. After adding some water to the extract, only beta
glucan was separated in form of a precipitate. The NMR spectrum of beta-glucan was
determined. This is a new method used to prepare for purified beta-glucan from bread-yeast.
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1. Pit van dé

B-glucans 1a mot polysaccharide dugc tim thay trong cac thanh té bao cua vi khuan,
nam, nim men, tio, dia y va thuc vat, chang han nhu yén mach, IGa mach. Glucan la
polymer cua cac phan tir glucose, lién két voi nhau bang lién két dwong (IUPAC
Recommendations 1995). Trong thanh té bao nAm men banh mi, cac gdc duong glucose lién
két v&i nhau bang lién két p(1-3) hoac B(1-6).

Trong cudn sach “What is beta-glucan” ctia Roger Mason, in tai U.S.A nim 2001,
ISBN: 1-884820-66-2, tac gia da khang dinh, beta-glucan 1a hop chat ty nhién ting cudng
mién dich manh nhat ma khoa hoc d tung biét dén.
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Trong cong bé trén tap chi “Carbohydrate Polymers v. 28, pp. 3-14”, nhém tac gia da
chtng minh duoc, beta-glucan hoat dong bang cach hd tro dai thuc bao, té bao T va cac té
bao NK lam viéc hiéu qua hon. D6 ciing 1a két qua cua nghién ctu khac nhu “Advances in
Experimental and Medical Biology v. 383, 1995, pp. 13-22”

Trén tap chi “Journal of Nutrition v. 133, 2003, pp. 808-13" tai trung tdm nghién cuu
lam sang Chicago, 268 ngudi bao géom ca nam 1an nit, c6 ham lwong cholesterol cao di
duoc cho sir dung beta glucan, “Két qua caa thir nghiém ngau nhién, mu doi, chung minh
ring cac ddi twong mac phai hién twong ting cholesterol huyét (hypercholestemia) & muc
d6 nhe dén vira phai, c6 thé lam giam lugng LDL va cholesterol bang céch hap thu mot
nhom céc sterol thyc vat va beta glucan chira trong thuc pham, nhu 13 mot phan cua mot ché
d6 an it chat béo bdo hoa va cholesterol." Pay 1a bang chung thuc té rang ching ta khdng
can, loai thudc statin rat dat, doc hai va nguy hiém nham 1am giam m& mau.

Cho dén nay, da c6 qua nhiéu qui trinh céng nghé san xuat beta-glucan tir nim men
Saccharomyces cerevisiae, hau hét cac qui trinh bao gdm 2 budc:

Budc 1: cho nam men ty phan bang cac enzyme c6 sin trong té bao, thanh té bao sau
khi tir phan sé tach roi ra dudi dang khéng tan, chira beta-glucan, mannoprotein va mot it
chitosan.

Budc 2: tach beta-glucan ra khoi thanh té bao bang héa chit, enzyme hoic céc
phuong phap vat 1y nhu siéu am, ap suat cao...

Vi du nhu United States Patent Application 20100190872 A1: “PRODUCTION OF
BETA-GLUCANS AND MANNANS”, nim men duoc tu phan ¢ 55°C, pha hay té bao, sau
d6 thu mang té bao, chinh pH kiém, cho tac dung véi enzyme protese, tach roi chit khdng
tan, trung hoa voi HCI va rira sach bang nudc nhiéu lan thu duoc beta-glucan.

Tu phan thu mang té bao sau d6 xur ly lipid bang aceton, siéu am, tach protein bang
enzyme la phuong phap duoc sir 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 phap tach chiét beta-glucan ciing tuan theo hai budc da néu, trong d6 budc thir hai
sir dung NaOH/ HCI, NaOH/ CH3COOH, NaOH/ NaClO va NaOH/ NaClO/ DMSO.

Ciing trong nam 2017, quy trinh tach chiét beta-glucan céng bé trén “EXCLI J. 2017;
16: 210-228” van sir dung budc ty phan sau d6 xir ly NaOH/HCI.

Toan bo cac qui trinh tach chiét beta glucan da cong bd déu tach lay phan “tap chat”
ra khoi mang té bao ndm men, phan ran khéng tan sau cing la beta-glucan, phwong phap
nay khong thé Iam sach triét dé cac thanh phan khac beta-glucan trong ndm men, dong thoi
t6n thoi gian rat dai cho nhiéu phan ang lién tiép.

Trong nghién ctu ndy, nam men duoc hda tan hoan toan trong chat long ion, moi
thanh phan déu duoc tach ra khoi nhau di vao dung dich, chi can mét lan chiét, sau d6 pha
lo&ing chat long ion, chi cé beta-glucan, khong tan dugc trong dung dich chat long ion/nudc,
tach ra dang két taa, duoc thu nhan bang céch li tam.

2. Vit liéu va phwong phap nghién ctru
2.1. Vat liéu nghién ciu

Men banh mi dugc sir dung cho nghién ciru 13 Saf-Instant® d6/ Bau bép lat: danh cho

cac loai bot banh mi lat (tir 0 — 10% duong tiy theo ty 1& trong lwong bot), san pham cua
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Cong ty TNHH AB Mauri Viét Nam hoiac Cong ty TNHH lién doanh SAF-VIET.
2.2. Hoa chit va phwong phap phén tich
2.2.1. Héa chét phan tich

Beta-glucan 98%, Butylimidazolium chloride ([BMIM]CI), K3Fe(CN)s, NaOH tinh
thé, H,SO, dic cua hing Sigma.
2.2.2. Phwong phap phan tich

- Xéc dinh ciu trac p-glucan biang phwong phap phd cong huong tir hat nhan *H —
NMR va *C — NMR dugc ghi trén may Burcker Advance DPX — 500 NMR spectromecter
(Ptrc) (do tai Vién Hoa hoc, Vién Han 1dm Khoa hoc va Cong nghé Viét Nam)

- X4c dinh ham luong glucose trong san pham: Can chinh xac 0.5g mau B-glucan vao
dng nghiém c6 nat van chat. Sau d6 cho thiy phan trong dung dich H,SO, 15%, trong 24
giod. Sau 24 gio loc thu dich bo ba, tiép do thém 3 giot methyl do va trung hoa tir tir bang
NaOH 5% cho dén khi xuat hién mau vang nhat. Sau d6 cho hdn hop vao binh dinh muc
100ml dinh muc t6i vach va lic déu. LAy dung dich mau chira dwong khir cho vao burette.
Cho vao binh tam gidc 10ml dung dich KsFe(CN)s 1% va 2,5ml dung dich NaOH 2,5N.
Dun sbi va chuin d6 ngay trén bép bang dung dich mau da xu ly tir burette, cho ting giot
mét lic manh. Dung dich ban dau c6 mau vang chanh cua kali ferrycyanure. Diém dirng
chuan do xac dinh khi mau vang chanh bién mat, dung dich trong suét khéng mau khoang
30 gidy roi chuyén sang mau vang rom réat nhat cua ferrocyanure, tiéu tén hét Viml dung
dich mau. Thyc hién twong tu va ddng thoi véi chat chuan 1a beta-glucan 98% cua Sigma,
tiéu ton hét Voml dung dich chuan. Tién hanh chuan d6 3 1an. Phan ang xay ra

Ham luong beta-glucan c6 trong san phim = 98.V2/V1.

CHzOH-(CHO)rCHO + KgFE(CN)G +2NaOH — CHQOH-(CHO)4-COON8. + NaKgFE(CN)s + H,0

2.3. Bo tri thi nghiém

Téach chiét beta-glucan tir men manh mi (Saccharomycess cerevisiae):

- Lay 5g men banh mi khd Saf-Viet®, tron véi 100g [BMIM]CI trong céc thuy tinh
500 ml. Vira dun nong khoang 80°C vira khuay lién tuc, sau khoang 30 phat, men banh mi
tan hoan toan trong chat long ion [BMIM]CI.

- Ding dun néng, thém 200 ml nudc vao dung dich, tiép tuc khudy trong 15 phut nira,
toan bo cac chét khac beta-glucan trong men banh mi déu tan trong dung dich nuéc cua
[BMIMI]CI, riéng beta-glucan tach ra duéi dang két ta bong xdp.

- Gan rira két tua bang nuéc, loc, két tia bang nudc néng nhiéu lan, siy kho, thu dugc
beta-glucan.

3. Két qua nghién ciru va thao luan

Phé NMR:

Theo két qua cong bd trén tap chi DatainBrief 15(2017)382-388: “Two-
dimensional NMR data of a water-soluble p-(1—3,1—6)-glucan from Aureobasidium
pullulans and schizophyllan from Schizophyllum commune”, san pham B-(1—3,1—6)-
glucan, c6 cau tric thé hién trén hinh 1, ¢6 phé HSQC nhu hinh 2:
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Hinh 2. Phé HSQC ciia -(1—3,1—6)-glucan theo DatainBrief 15(2017)382-388
So sénh véi céc tin hiéu cong huong cua phd HSQC cua san pham p-glucan tach chiét
bing [BMIM]CI caa nghién ctru nay trén hinh 3, cho thay céc tin hiéu twong tic C-H cua
san pham trang khép twong tng véi cau trdc caa B1, chinh 1a tin hiéu cua (1—3)-p-glucan,
V6i cac d6 dich chuyén hda hoc cua Cl1, C3, C5, C2, C4, C6 tuong tng véi 102.79ppm,
86.09ppm, 76.19ppm, 72.59ppm, 68.22ppm, 60.70ppm va H1, H6a, H3, H6b, H2, H5, H4
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Péng thoi phé HSQC cua san pham ngoai tin hiéu caa dung méi do DMSO, con lai
toan bo déu duoc gan hét Ién cau tric, ching to day 1a mot san pham tinh sach.
Ham lugng B-glucan :
Bdng 1. Ham lrong beta-glucan trong san pham cia mau V1 va V2

Thé tich chuan d Lan 1 Lan 2 Lan 3 Trung binh
V1 10.03 10.02 10.02 10.43 £ 0.057
V2 10.1 10.1 10.1 10.1

Ham luong glucan trong san pham 1a 94.8%.

Tir cac phan tich di liéu néu trén, cho thiy tach chiét tir men banh mi bang [BMIM]CI
cho ra san pham beta-glucan c6 do tinh sach cao, dan dén phé NMR c6 thé gan dugc mot
cach twong dbi don gian.

Theo cdng bb cua Gonzalez Garcia E trong “Anal Bioanal Chem, (2014):73-84”,
protein tan duoc trong dung dich [BMIM]/nudc va c6 thé dung dung méi nay dé tach DNA.
Ddng thai khi bi tach ra khoi mannoprotein, mannan nim & dang oligo [Z. Naturforsch. 63c,
919921 (2008)]. Cong bd nay phi hop va giai thich dugc két qua nghién ctu, khi thém
nuéc vao [BMIMICI, protein, mannan, mannoprotein déu tan trong dung dich
[BMIM]/nuéc, chi cé B-glucan van tach ra dudi dang két tua.

4. Két luan

Téch chiét beta-glucan tir men banh mi Saf-Viet®, bang [BMIM]CI 1a mot phuong
phap don gian, cho ra san pham tinh sach, kha ning tmg dung cho san xuat beta-gucan ¢
yéu cau dé tinh sach cao.

Loi cam on: Cong trinh nay dugc tai trg kinh phi tir d& tai cua Vién Han Lam
KHCNVN ma s6: VAST04.04/17-180
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