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Muc dich nghién ciru: Tim quy trinh thich hop thu nhan ché pham giau p-glucan
tir vach té bao ndm men Saccharomyces cerevisiae (bd men bia va men banh mi).
Pong thoi thu nhan ché pham oligoglucosamin (OG) tir chitosan trong vo tom su.
Phwong phap nghién ciru
+ Tién hanh thuy phan chitosan bang HCI, két tia dich thily phan bang cac
dung méi hitu co (methanol va aceton) dé thu nhan phan doan B (dp 8 — 16) va
phan doan C (dp 5 — 8).
+ Ly trich vach té bao ndm men Saccharomyces cerevisiae tir ba men bia va
men banh mi kh6 (men Mauri) tao ra ché pham giau B-glucan.
Két qua
+ Xac dinh dugc thoi gian thily phan chitosan bang dung dich HCI tao phan
doan B va phan doan C.
+ Thiét 1ap dugc quy trinh ly trich vach té bao ndm men Saccharomyces

cerevisiae dé thu nhan ché pham giau p-glucan.
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DANH SACH CAC CHU VIET TAT

- BGBP: beta glucan bind protein

- CSBG: Candida spp. beta glucan
- DMSO: dimethyl sulfoside

- dp: degree of polymerization

- EC: Enzym chitinase

- 1gG: immunoglobulin G

- IgM: immunoglobulin M

- LPSBP: lipopolysaccharide bind protein
- OG: oligoglucosamine

- OS: oligosaccharide

- PAL: phenylalanin-amoniac lyase
- proPO: prophenoloxidase

- UDP: Uridine diphosphate
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PHAN 1. MO PAU

1.1. Pit van dé

Hién nay, trén thé gi6i ndi chung va & nudc ta ndi riéng ngay cang c6 khuynh
hudng st dung cac chit c6 hoat tinh sinh hoc dugc thu nhén tir cac nguyén li¢u thién
nhién dé tao thanh céc ché pham sinh hoc tng dung cho céc linh vuc khac nhau nhu y
dugc, nong nghiép, ché bién thuc phém. .. nhim giam thiéu 6 nhiém méi truong, dam
bao strc khoe cong dong va nang cao doi séng ngudi dan.

Véi da phat trién nudi tom cong nghiép, viéc st dung cac chat ¢ hoat tinh sinh
hoc thay thé cac loai khang sinh bo sung vao thirc dn nudi tom, ting cudng stc dé
khang vat nudi thay san dang 1a mot van dé duoc dic biét quan tim, nham huéng dén
hinh thanh cac san pham thity san sach, hd trg ting cudng xuat khau.

Mot trong nhitng hoat chat sinh hoc ¢6 wu diém trén 1a cac ché pham chira
B-glucan chiét xut tir t& bao ndm men, cac oligoglucosamin (OG) va cac din xuit cla
chung. Cac chat nay c6 ngudn goc tu nhién, khong doc, an toan véi moi truong, co kha
ning khang vi sinh vat gy hai, phong ngira cac bénh cho cay trong, vt nudi théng qua
viéc kich thich phan tmg bao vé mién dich co thé.

Trong té bao ndm men, B-glucan 1a mot thanh phan quan trong cua vach té bao
nam men. Nhiéu nghién ctru da ching minh hoat chét p-glucan c6 kha niang gitp cing
v, 10t x4c nhanh va chong lai sy xAm nhap cta virus, vi khuan vao co thé tom nudi, c6
kha nang khang tac nhan giy bénh nhu cac loai khang sinh thuong dung ¢ tom st. Cac
két qua nghién ciru nay di tao ra mot hudng méi str dung B-glucan dé thay thé cac loai
khang sinh trong nudi trong thuy san, va mot sd cac cong ty 1on san xuat thude tha y
thiy san budc dau da sir dung p-glucan bo sung vao cic san pham ctia minh.

Bén canh B-glucan thi OG bao gém céac phan doan oligosaccharide chitin
(OS-Chitin) hodc cac phan doan oligosaccharide chitosan (OS-Chitosan) cling dugc
xem la nhan t6 déng vai trd quan trong trong viéc bd sung thiic dn cho vat nudi thiy
san. Cac tac gia Guo-Jan Tsai, Guan-James We, Hung-Tin Lin (2002) da thu nhan OG
va thir hoat tinh ting cudng mién dich & dong vat, nhan théy ré‘mg cac OG nay khi bd
sung vao thirc dn lam ting sb luong khang thé IgG va IgM c6 trong huyét thanh dong

vat nuodi thi nghiém.



O nudc ta, cac cong trinh nghién ctru thu nhan va thir nghiém tac dung cta
B-glucan va OG con rat han ché. Nham tao ngudn nguyén liéu cho cac nghién ctru thir
nghiém trén d6i trong tom st va cac loai thiy san khac, chiing t6i tién hanh thyc hién
dé tai: “Nghién ctru thir nghiém quy trinh thu nhin ché phim giau p-glucan va

oligoglucosamin”.

1.2. Muc dich — ngi dung
1.2.1. Muc dich
Nghién ctru quy trinh thu nhan ché pham giau B-glucan tir vach té bao nAim men
Saccharomyces cerevisiae (bi men bia va men banh mi). Pong thoi thir nghiém quy
trinh thu nhan ché pham oligoglucosamin (OG) tir chitosan (v tom si).
1.2.2. Noi dung
e Tién hanh thiy phan chitosan bang HCI, két tua dich thay phan bang cac dung
moi hitu co (methanol va aceton) dé thu nhan phan doan B ¢6 dp 8 — 16 va phan
doan C c6 dp 5 — 8 (dp: degree of polymerization). Pé xuat quy trinh thu nhan
ché pham OG dung bd sung thirc an nudi tdm si.
e Chiét xuat thanh phan B-glucan trong vach té bio nim men Saccharomyces
cerevisiae tir ba men bia va men banh mi kho (men Mauri) tao ra ché pham giau
B-glucan. P& xuit quy trinh thu nhan ché pham giau B-glucan dung bd sung

thirc an nuoi tom su.



PHAN 2. TONG QUAN TAI LIEU

2.1. Gi6i thiéu vé oligoglucosamin (OG)

2.1.1. DPinh nghia

Oligoglucosamin (OG) 1a mot loai oligosaccharide c6 cdu tao gébm mot vai
(khoang tir 2 dén vai chuc) gbc monose lién két nhau bang lién két O-glucoside tao
nén, bao gém: oligosaccharide chitin (OS-Chitin) va oligosaccharide chitosan
(OS-Chitosan). Do d6 phén tir lvgng cta chung khong 16n 1am, dé tan, dé két tinh. Khi
thily phan bang acid hay enzym thi chiing s& bi cat o lién két O-glucoside giita cac
monose dé tao cac monose riéng 1¢.

V61 enzym chitinase (EC 3.2.1.14) va lysozyme (EC 3.2.1.17), chitin dugc xuc
tac thuy phan thanh OS-chitin; con enzym chitosanase (EC 3.2.1.132) xtc tac sy thuy
phan chitosan tao thanh cic OG twong ung (Hinh 2.1). Nhitng enzym nay c6 nhiéu
trong mo thuc vat, dong vat, con trung va cac vi sinh vit trong dat, thuy quyén va sinh
quyén trai dat [5].

Dué6i day 1a so d6 tom tit qua trinh chuyén hoéa chitin, chitosan va cac enzym
tuong rng x1Uc tac cac qua trinh nay.

Chitin deacetylase

(EC 3.5.1.41)
Chitin » Chitosan
Chitinase
(EC 3.2.1.14) Chitosanase
Lysozyme
(EC3.2.1.17) v v
Chitin oligosaccharide Chitosan oligosaccharide
N-acetyl- B-D-
Glucosaminidase
v v
N-acetyl-D-glucosamin D-glucosamin

Hinh 2.1. Thiiy phan chitin va chitoasn bing enzym
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Hinh 2.3. Céu tric héa hoc ciia Chitosan

2.1.2. Ung dung ciia oligoglucosamin [5]

Sau khi nghién ctru cdu tric va chirc ning cia cac polysaccharide trong vach té
bao thyc vat cling nhu co ché bao vé & thuc vat, A.G.Darvill nhan théy cac doan
polysaccharide c6 ciu trac xac dinh ctia vach té bao thuc vat co kha ning hoat dong
nhu cac thong tin hoéa hoc cd dac tinh diéu hoa dic hiéu. Cac oligosaccharide nay
khong nhitng kich thich phan ting bao vé ¢ thuc vat chéng lai cac nhan tb gay bénh va
cac kiéu stress, ma con c6 kha ning diéu hoa tbc do sinh truéng va phan héa mé &
thuc vat thanh ré, hoa va choi. Nhu vay rd rang 13 cic oligosaccharide ¢ chitc ning
nhu bét ky hormon thuc vét nao.

2.1.2.1. Tac dong doi véi co thé thue vat

* OG thic diy sy san xuit enzym chitinase & thuc vat

Theo Hiroshi Inui, cac enzym chitinase (EC 3.2.1.14) duoc tim thdy nhiéu trong
thuc vat mac du trong cay khong chtra chitin. Enzym nay cung véi enzym B-1,3-

glucanase (EC 3.2.1.6) duoc tao ra trong mé thuc vat khi t& bao thyc vat bi kich thich



boi cac té bao gdy bénh c6 chua chitin. Nhitng enzym tao ra s& xuc tic su thiy phan
véach té bao cia nAm giy bénh va ngin can sy tin cong cta ching.

Gan day cac nha khoa hoc trén thé gidi, dic biét 1a & Nhat di phat hién cac
oligoglucosamin c6 kha ning thiic ddy su san xuét enzym chitinase & thue vat. Sau day
1a mot vai dan chimng:

e Hiroshi Inui va cac cong tac vién da tién hanh nubi moé seo lia trong moi trudng
chtra oligoglucosamin dugc diéu ché tir chitin va chitosan dwoc goi 1a chitin
oligosaccharide va chitosan oligosaccharide. Hiroshi Inui nhan thiy rang khi
mo seo lta duge xir Iy v6i hdn hop chitin oligosaccharide thi hoat tinh chitinase
tang mQt cach nhanh chong va dat mirc do cuc dai trong vong 2 ngay (tang 2,2
1an). Hoat tinh chitinase trong mo seo laa ciing ting khoang 10% sau 3 ngay
nudi ciy trong méi truong c6 chitin oligosaccharide, nhung khong c6 su khac
nhau dang ké nao vé téc do sinh trudong véi mo khong duoc xir 1y cac chét nay.

e Hiroshi Inui khang dinh rang chitin oligosaccharide va chitosan oligosaccharide
c6 thé kich thich hoat tinh chitinase trong mot vai loai thuc vat bac cao.

e Shigchiro Hirano nhan thay khi hat gibéng dugc bao bang mét 16p chitosan
oligosaccharide, hoat tinh enzym chitinase ting 1én trong gia doan niy mam.

e Shigchiro Hirano bao hat cai bang cac hop chéat: chitosan, chitosan
oligosaccharide co trong luong phan tir thap (trong lwong phéan tir 3000 Dalton),
va D-glucosamin.

Ong d3 dua ra két luan:

+ Hoat tinh chitinase trong chdi non hat cai dugc bao béng chitosan cao hon
18% so véi hoat tinh chitinase trong choi non hat cai khéng dugc bao
chitosan (ddi chung).

+ Hoat tinh chitinase trong choi non hat cai duoc bao chitosan ¢6 trong luong
phan tir thip (3000 Dalton) cao hon 12% so véi d6i chimg.

+ Hoat tinh chitinase trong chdi non hat cai dugc bao bing chitosan
oligosaccharide c6 muc d6 polymer hoa (degree of polimerization) 2-7 (viét
tat 1a dp 2-7) cao hon 30% so v&i d6i ching (cao nhét).

+ Va mét diéu quan trong la khi chdi non hat cai dugc bao br:ing D-

glucosamin, hoat tinh chitinase chi cao twong tng véi di chimg.



Céc oligosaccharide da kich thich hoat tinh chitinase trong thuc vat, su tang
cuong chitinase trong hat s€ lam tang kha nang ty vé sinh hoc cua hat qua viéc ngan
chin sy nhiém vi sinh vat, két qua 1am gia ting sy phat trién cua ciy trong.

Shigchiro Hirano cho réng su kich thich hoat tinh enzym la mot diu hiéu tra 1oi
cua té bao ddi voi OS-chitin va OS-chitosan.

Ngoai kha ning thac day su san xuét chitinase & thuc vét, OS-chitin va
OS-chitosan con tac dong 1€n cac thuc vat dé chung san xuét ra nhiéu loai enzym khac
¢6 loi cho qua trinh sinh trudng va phat trién & thyuc vat.

* Cac OG Kkich thich hoat tinh phian hiy amoniac, phenylalanin va hoat
tinh lignin héa

Shinya Notsu va cic cong tac vién di dé cap dén tac dong cia oligoglucosamin
la kich thich hoat tinh phan huy amoniac, phenylalanin va hoat tinh lignin hoéa.

Enzym phenylalanin amoniac-lyase (PAL) (EC 4.3.1.1) xuc tac qué trinh bién
d6i L-phenylalanin thanh acid cinnamic va phan tmg nay 13 budc bit budc dau tién
trong qua trinh hoa gd & thuc vat. Shinya Notsu va cc cdng tac vién di xir Iy mo seo
lta v&i chitin, chitosan oligosaccharide va nhan thay hoat tinh PAL ting tir 1,7 — 2 lan
trong 24 gid, hoat tinh lignin hoa tang 1,7 1an trong 72 gio.

Shinya Notsu nhan manh rang ham luong lignin trong mé seo laa khi xt 1y véi
chitosan oligosaccharide ting 1,6 1an so v&i nudi trong méi trudng binh thudng.

2.1.2.2. Tac dong doi véi co thé dong vat

* Cac OG kich thich hoat tinh lysozyme

Shigchiro Hirano nhén thay rang khi cho cac OS-chitin va OS-chitosan vao moi
truong nudi cay té bao co tron mach mau, thi hoat tinh lysozyme ngoai bao ting 1én.

OS-chitosan tac dung c6 hi¢u qua hon OS-chitin. OS-chitosan kich thich tang
hoat tinh lysozyme ngoai bao cia té bao co tron mach mau gap 6 1an so voi nudi ciy té
bao co tron mach mau trong diéu kién binh thuong, con OS-chitin chi kich thich ting
hoat tinh lysozyme ngoai bao 1én 4,5 lan.

* Cac OG kich thich sw phat trién té bao co tron mach mau

Khi cho OS-chitosan, OS-chitin vao méi trudng phat trién té bao co tron mach
mau, Shigchiro Hirano nhan thiy téc do ting trudng cua té bao co tron mach mau ting

1én rat nhiéu. Cuy thé 1a: OS-chitin & néng do 0,4% lam ting toc do ting trudong 1én



120%, con nong do 0,6% thi ting téc do ting trudong 1én 120%, nhung & ndng do 0,6%
thi ting tdc do tang truong 1én 130%.

OS-chitosan khi str dung & néng d6 0,2 — 0,6% chi kich thich tang tde do tang
truong 1én 110%, & ndong d6 0,5 — 1% thi kich thich ting toc d6 ting trudng 1én 156%.

2.1.2.3. VitaStim-hén hop cac oligosaccharide c6 hoat tinh sinh hoc tng
dung trong nudi tom va ca

VitaStim 14 hdn hop gom 10 loai oligosaccharide khac nhau dugc cac nha khoa
hoc Nhat nghién ctru va st dung dé ngan ngura bénh cho céc loai dong vat nhu c4, tom,
cua vi n6 kich thich hé mién dich cua cac dong vat nay. Khi cho VitaStim vao thic an
clia ¢4 gitp ngira bénh furuculsis. Bénh furuculsis do vi khuan Aeromonas salmocida
xam nhiém vao ca va 1am ca chét. Khi cho VitaStim vao thirc n cia ca v6i nong do
khoang 0,1% thi chi c6 1,7% ca chét do bénh furuculsis, con nhém céa cho an thirc an
binh thuong thi ¢6 16,7% ca chét.

VitaStim khi duoc xtr 1y véi ca chép Cyprinus carpiol, lam tang kha nang
khang cac loai nAm bénh. Khi ca chép duoc xir 1y véi VitaStim vai ti 1& 2-10mg/kg ca
thay kha ning séng sot cao hon.

2.1.2.4. Ung dung ciia OG trong linh vuc y hoc

Céc chirc nang chdng khéi u va khang khuan déu gia tang khi tiém OS-chitosan
hay OS-chitin. Cac OS-chitosan, OS-chitin tac dong c6 1¢i cho sttc khoe, hoat hda cac
chtrc nang cua rudt, chong khéi u va gia tang cac vi khuan cé ich nhu Bifido bacteria.

Nguoi ta thiy cac oligosaccharide kich thich sy phat trién cua Bifido bacteria
(mot vi khuan dudng rudt ¢ 1oi cho stic khoe), ngin can su phat trién cua vi khuan co
hai, chdng tiéu chay, tdo boén, bao vé chirc ning gan, giam cholesterol trong mau, bao
vé cac yéu to chong ung thu va xic tic qua trinh san xut cac chat dinh dudng.

OS-Chitosan bao vé cho gan va tranh sy nguy hai cho gan mot cach hiéu qua,
c6 thé 1am gia ting qua trinh bién ddi cta ruou khi vao co thé. Sau khi vao co thé ruou
s& dugc chia nho va s& thanh cac acetaldehyde gy nhirc dau, mét moi va cé hai cho
gan. OS-chitosan c6 thé ting kha ning khtr doc cua gan bang cich phan cit nhanh cac
acetaldehyde thanh nhiing chét khong doc. Do do6 s€ giam dugc su thdm cua ruou va
acetaldehyde, giam duoc ndng d6 ruou trong mau va thuc day nhanh sy hdi phuc

nhitng roi loan sau khi uong rugu. Vi thé, OS-chitosan c6 thé thém vao bia, rugu...



Nghién ctru trén cac dong vat khac cho thdy OS-chitosan, OS-chitin kich thich
phan tmg khong chuyén biét & chudt, két qua 1a gia ting su san sinh té bao T c6 kha
nang tin cong cac té bao khoi u.

Céc nghién cru 1am sang va nghién ctru tai phong thi nghiém goi ¥ rang su
thiéu hyt cac vi khuan Bifido bacteria c6 thé 1am ting qué trinh 130 hoa, gidm tinh
mién dich va gy cac bénh & nguoi gia nhu ung thu, dau khép. Trong khi d6, khi thém
cac té bao sbéng Bifido bacteria vao thirc an thi duwa dén két qua 1a cai thién strc khoe.
Chi can mot luong nhd oligosaccharide dugc cho vao thic an s€ kich thich sy phat
trién cta cac vi khuan ¢ ich.

Trén day 1a vai ddc tinh wu viét tiéu biu ctia OG san xuét tir chitin, chitosan da
duoc cac nha khoa hoc tim toi kham pha. Diéu quan trong nhat 1a chitin, chitosan duoc
bién d6i thanh céc oligosaccharide, ching dugc sir dung hi€u qua trong cic nganh
nong nghiép, y hoc, cong ngh¢ sinh hoc...

Dic biét, ngudi ta cht y nhiéu dén OG vi nd c6 tinh khang khuan it doc hai, co
thé sir dung trong nong nghiép khong gy 6 nhiém moi truong. Vi 1y do d6 viéc hinh
thanh mot cong nghé san xuit cac oligosaccharide 1a diéu mong mudn ciia cac nha
khoa hoc. C6 rat nhiéu phuong phap diéu ché OG tir chitin, chitosan dd duoc nghién

ctru thir nghiém va da c6 nhitng thanh cong nhat dinh.

2.2. Gioi thiéu vé B-glucan
2.2.1. Cu triic ciia B-glucan
B-glucan 1a mot biopolymer cta 1,3-D-glucose (hodc 1,6-D-glucose) dugc tim
thdy trén vach té bao vi khuén, thuc vat va nim. B-glucan bao gdm nhimng lién két
khong phan nhanh cua lién két B-1,3 va lién két B-1,4-glucopyranose tao nén cac chudi
polysaccharide, chtra khoang 250.000 phan tir glucose [16].

CH,OH

HO



Hinh 2.4. C4u tric héa hoc ciia B-glucan

S

Hinh 2.5. Cau hinh khéng gian ciia phén tir B-glucan

2.2.2. Tinh chit ciia B-glucan

B-glucan khong hoa tan trong nudc, ethanol, aceton nhung lai tan trong NaOH
va (CH3),SO. Su hoa tan nay do sy giam bac trong cAu trac hoa hoc dudi tac dong cua
chat oxy hoa manh. B-glucan c6 ngudn goc sinh hoc, thuong tac dong dén sy ting
cudng dap tng mién dich té bao tir cac loai khang nguyén, nhiém tring, ung budu [9].

2.2.3. Co ché tac dong ciia B-glucan

2.2.3.1. Co ché ting cuong hé mién dich

B-glucan c6 kha nang kich thich hé mién dich chéng lai mam bénh rat hi¢u qua.
Theo Patchen, B-glucan c6 kha ning ting cudng manh mé qué trinh san xuat dai thuc
bao va tang tinh khang khong dac hi¢u cua vat chu ddi véi vi khuén, cac loai nAm va
bénh nhiém ki sinh trung.

B-glucan két hop véi cac thy thé bén ngoai mang cta dai thuc bao va nhiing té
bao bach cau khac (bao gdm ca nhiing té bao thuc bao ty nhién va nhitng té bao tao
doc td cua co thé). Vi su két hop dac hi¢u gitra cac thu thé trén bé mat dai thuc bao
v&i tac nhan la, B-glucan co6 tac dung phat hién sy xadm nhap hodc bam vao co thé cua

cac nhan t6 bat 1oi va canh bao cho co thé biét [11].
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Hinh 2.6. Co ché hoat dong ciia B-glucan trong hé mién dich

B-glucan két hop rat dic hiéu véi cac bach cau va giy ra phan ung chudi din
dén viéc lam gia tang hoat tinh mién dich:

e San xuit ra nhimng té bao bach cau tir tiy xwong, bao gdm: dai thuc bao,

bach cau trung tinh va hong cau.

e Huy dong cac té bao bach cdu mau co6 kha nang nhan di¢n “ké thu” va di

chuyén dén noi c6 tac nhan la.

e Hoat tinh thuc bao cua bach cau tiéu diét cac té bao bén ngoai xam nhép vao.

e San xuét ra cdc tdc nhan khang vi sinh vat tang cuong su ddc hi¢u cua hé

théng mién dich.

B-glucan c6 thé kich thich dai thuc bao, vi vdy 1am gia ting qua trinh san xuét
interleukins, cytokines va khang thé dic hiéu cho qué trinh kich hoat toan bd hé thong
mién dich cta co thé. Sau d6 co thé di sin sang chong lai va trung hoa mam bénh xam
nhap duoc gay ra boi cac vi sinh vat. Ngoai ra, B-glucan con gitp ting téc do phuc hoi
ctia cac md bi t6n thuong va kich hoat cac thanh phan khac cua hé thong mién dich.

B-glucan ciing kich hoat san xuat ra cac té bao bach cau & trong tay xuong. Qua
trinh san xuét ty xuong bi suy giam, c6 nghia 1a giam s6 luong bach cau va gia ting
nguy co nhiém bénh va ung thu. Hiéu qua ctia B-glucan rat tot khi st dung cho bénh
nhan ung thu duoc xa tri hodc hoa tri. Theo cac nghién ciru trude day, B-glucan co thé
gitip 1am giam anh huong vé nhiéu mit cia diéu tri hoa tri hodc xa tri, trong khi d6
cling gitip tdng cuong nhirng hiéu qua tich cuc.

B-glucan c6 thé gia ting sitc dé khang cta chudt v4i bénh bach cau lymphocytis
do sy lay nhiém tir Staphylococcus aureus. B-glucan c6 anh hudng 1én tat ca cac loai
dong vat c¢6 va, chim, ca, dac biét mién dich gia tang trén mat s6 loai ca.

Ngoai ra, nhiéu nghién ctru khac con cho théy duoc hi¢u qua tich cuc cua
B-glucan trong viéc diéu tri cac khoi u nhot 4c tinh, bénh HIV, su bién chirng cua cac
vét thuong...Pong thoi B-glucan con ting cudng tinh dic hiéu cua cac loai thude

khang sinh va khang virus [11].
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2.2.3.2. Co ché chdng ung thw caa B-glucan [6]
Gom c6 cac con duong co ban sau:
e Bio vé nhirng té bao khoe manh khoi té bao ung thu.
e Ting cudng kha ning hoat dong cuia hé théng mién dich dé tim va tiéu
diét nhing té bao ung thu.
e Giup kiém soat lai qué trinh phan chia va 130 hoa té bao (apoptosis).
e Giup ngin can sy di cin cia té bao ung thu (metastasis).

Céac nghién ctru trén dong vat cho thiy rang B-glucan chiét xuat tir Maitake
ngin can sy phat trién cua ung thu rudt gia, phoi, da day, tuyén tién liét, co, bang
quang va ndo cling nhu bénh bach cau. Tin hiéu cua su (rc ché nay trén dong vat & diéu
kién séng khong co6 thoi diém rd rang, nhung né cung cap mot ¥ twong moi vé tiém
ning cua B-glucan. Ngoai ra, B-glucan con ngin can dau hiéu cua ung thu thong qua
su ting cudng qua trinh 130 hoa té bao ung thu (apoptosis).

O Nhat Ban, dich chit chia B-glucan da duoc str dung thanh cong trong diéu tri
ung thu sudt 20 nim qua [19].

2.2.4. Tac dung ciia B-glucan ddi voi sinh vat

2.2.4.1. D6i véi ca

B-glucan c6 hiéu qua kich thich mién dich khong dic hiéu trén mot s6 loai ca
(Raa, 1992 va Matsuo, 1993). Su kich thich mién dich dugc nghién ctru rong rai trén
cac loai ca, ngay ca & cip do té bao. Tac nhan kich thich mién dich gin véi cac thu thé
mét cach dic hiéu trén bé mat cta thé thuc bao va lympho bao. Nho hoat dong nay cua
té bao s& dua dén két qua 1a 1am gia ting san xuat enzym co thé tiéu diét co ché gay
bénh, cac thong tin hda hoc (interferon, interleukin va céc protein bod trg) ma kich hoat
cic yéu t6 canh bao ctia hé thong mién dich va ting cuong hoat dong cia té bao
lympho “B” va “T”.

N6 diéu tri cac mam bénh tir Vibrio anguillarum, Flexibacter columnaris,

Trichodina spp va su 1ay nhiém do ndm Saprolegnia spp. Khong nhitng thé B-glucan
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con gitp ca chdng lai cac mam bénh do vi sinh vat ky sinh Cryptocaryon irritans va
virus gay bénh nhu Lyphocytis.

Theo cac nghién ctru khac ciing cho rang B-glucan rat hiéu qua d6i voi viée dap
mg mién dich khong dic hiéu trén ca hoi. Cac nha nghién ctru cho rang & cap do cao
cia tinh khang (50 — 80%) co thé khang lai vi khuan vibrio (V.anguillarum,
V.salmoncida) ¢ ca hdi Pai Tay Duong chua thanh thuc cling nhu sy bao vé chong lai
c4c tac nhan gy bénh miéng d6 Enteric (Robertsen, 1990). O c4 hdi Rainbow,
B-glucan ciing cho thiy c6 kha ning ting cudng tinh khang lai bénh nhiém tring do
virus gay bénh hoai tor & cac m6é mau sau 3 tuan sir dung. O mirc d6 té bao, nhiing hi¢u
qua trén c4 hoi da cho thiy c6 su ting sinh va hoat tinh ctia cac t& bao mién dich da
tang lén rat nhiéu. Nghién ctru cling ching minh rang c6 sy hién dién cua nhiing thu
thé dic hiéu trén bé mit cua té bao chu.

Dic biét, B-glucan co d6 nhét cao gitip cho sinh vat dn ngon miéng. Ap dung

B-glucan bo sung vao thiic 4n cua trimg ca hodc ca nudi, ngdm phdi hodc tom bot cua
c4 bién voi B-glucan s& gitp ca dé khang voi doc t6 va cai thién mirc d6 ting trudng.

N6 can thiét cho sy van chuyén ca nham gia ting sitc dé khang, tranh ca van
chuyén bj stress, vi stress s& 1am han ché kha nang mién dich. B-glucan gitip lam giam
b6t anh hudng cla stress va ngin ngira ca bi bénh. N6 lam vét throng mau lanh, han
ché su tiép xtc bé mat vai doc t6 co trong nudc. Khong nhitng thé, B-glucan con cho
két qua tich cuc chdng lai cac u, budu va trudng hop ca bi ting truong di thuong [11].

B6 sung vao khau phan thirc dn cung véi vitamin va acid béo khong bio hoa.
Nhitng dudng chit nay co thé gia ting hiéu qua ctia hé thong mién dich cua té bao kich
thich bang cach sir dung B-glucan. B-glucan nhu mot vat mang chat bd sung vao dinh
dudng, no 13 tiém ning 1am tang chat luong thirc an, giup ca khoe hon ciing nhu giup
cho ca song 1au hon. B-glucan dugc lam kich thich ting truong vi khuan trong dudng
tiéu hoa. B-glucan 1a mot trong nhirng yéu té ctia men tiéu hoa, xem nhu 13 mot ngudn
“vitamin”, b1 dnh huong bdi nhiét do dun va khong chiu anh hudng cua nhiét do cao
hay qua trinh két vién thirc n [10].

2.2.4.2. Doi v6i tom
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B-glucan dugc sir dung rat thanh cong nhu 14 tac nhan kich thich mién dich dé
tang strc dé khang cta tom chéng lai su xAm nhap cta vi khuan va virus. Itami (1998)
cho rang viéc quan 1y khau phan thirc dn tom vé&i peptidoglycan (B-1,3-glucan) thu
duogc tir Bifidobacterium thermolium lam tang tinh khang ciia Marsupenaus japonicus
khang lai Vibrio.

Khi sir dung B-1,3 va 1,6-glucan chiét xuit tir nAm men, Sung (1998) dé chung
minh ring tinh khang ctia P.monodon d6i véi Vibrio va sy nhidm virus gdy bénh dém
trang (WSSV) da tang 1én. Chang (2000) da cho rang B-1,3-glucan 1am ting hoat dong
thuc bao, su két dinh t& bao va sinh ra anion superoxide khi thém vao thirc an
P.monodon. Peptidoglycan 14 nhitng phan doan cua véach té bao vi sinh vat c6 thé gitp
gia ting tinh khang khi nhiém vi khuan. Thirc n tom bo sung peptidoglycan dap ung
kich thich mién dich chéng lai sy xadm nhap cua virus.

Hé thong mién dich ciia tdm c6 chi s6 protein cao. Protein lién quan dén su
nhan biét glucan bén ngoai thong qua su lién két gitta protein vai lipopolysaccharide
(LPSBP) va protein lién két véi B-glucan (BGBP) (Vargas-Albores va Yepiz-
Plascencia, 2000). V6 protein c6 tac dung bao 1y tac nhan la xdm nhap vao va ngin su
mat mau tir nhirng vét thuong (Hall, 1999; Montano-Pérez, 1999).

B-glucan va vitamin C dugc duy tri hodc bd sung véi thirc an khi so sanh véi
d6i chimg da cho thdy ting cuong toc do sinh truong cta tdm. Co ché hap thu qua hé
tiéu hoa cta B-glucan da duogc xac dinh, tuy nhién Wigglesworth va Griffith (1994) da
két luan rang P.monodon ciing c6 co quan hap thy B-glucan. Néu B-glucan dugc hap
thu boi tom va tao ra ngudn ning luong, né cé thé duoc xem nhu téc do ting truong
duogc ting cuong do ngudn ning luong cé ich thu duoc tir B-glucan. Trong diéu kién
nay, B-glucan c6 thé bi mét di trong subt qua trinh tiéu hoa, s anh hudong ham lugng
B-glucan c6 ich khi kich thich mién dich, nhung n6 khong giéng nhu mot ngudn niang
luong. Piéu nay khong quan trong khi hé thong mién dich ciia tom co6 thé phan tng
v6i mot lugng rat nho B-glucan (tinh bing picogram) (Johansson, 2000).

Ham luong dudng glucose trong mau cia tom voi thirc dn bd sung B-glucan va

vitamin C da gidm nhi€u so véi doi ching, nguoc lai ham lugng glycogen cua tuyén
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tiéu hoa lai cao hon dbi chimg. Do viy, su trao ddi chit cua protein va tong hop
glycogen co thé lién quan dén hiéu qué cua B-glucan d6i voi hé thong mién dich.
B-glucan bi phan huy trong tuyén tiéu hoa boi enzym B-glucanase (Wigglesworth va
Griffith, 1994) dé tao ning lugng va tao glucose tir glycogen qua con dudng
UDP-glucose (Rosas, 2002). Trong diéu kién nay, phan 1én protein c6 thé dugc hip
thu qua tuyén tiéu héa vao mau ma khong duoc sir dung nhu mét ngudn ning luong.

Céc diéu kién sinh 1y va chitc ning mién dich luén duoc kich hoat trong sudt
qua trinh séc voi dung dich mudi. Khi néng do mudi thip, tdm can st dung protein
nhu mot ngudn amino acid dé duy tri 4p suit thim thau (Claybrook, 1983). Protein
trong mau duogc ning 18n trong 4 gid dau khi gay séc véi mudi va tro vé gia tri ban dau
sau 48 gio ¢ tat ca tom thi nghiém. Sy dap ung mién dich khic nhau dugc ghi nhan
giita cac loai thirc dn chtra B-glucan hodc vitamin C, va nhitng chat nay c6 co ché haot
dong ciing khac nhau. Theo Sritunyalucksana va Soderhall (2000), ProPO dugc tong
hop trong hong cau, nguoc lai hong cau lai duoc tong hop trong mé mau. Vi vy hai
qua trinh nay phat trién ¢ nhiing thoi diém khac nhau. Ung dung mdi quan hé giita
ham lugng ProPO va cac té hat thi c¢6 thé hiéu duoc bang cach ndo ca B-glucan va
vitamin C duoc dung trong nghién ctru cic thanh phan cta hé thong mién dich [10].

2.2.4.3. Pdi véi nguoi

B-glucan 1a nhan tb chinh trong viéc giam ham luong cholesterol trong mau rat
hiéu qua. Khi cac thanh phén khac nhau duoc hoa tan, su gén két cua cholesterol va
acid tir mat boi B-glucan va két qua din dén su dao thai phan tir nay qua phén, 1am
giam ham lugng cholesterol trong mau. Thoi gian cta qué trinh dao thai 1a sau 4 tudn
sit dung B-glucan, ham luong cholesterol s& giam gan 10% va giam 8% cholesterol co
hai, theo do s€ gitap lugng cholesterol ¢6 1oi tang tir 0 — 18%.

- Hoat déng cua B-glucan rat dic hiéu khi 1am tri hodn hoat dong cua da day
rong, vi vay giup luong dudng trong mau dugc hap thu déu din hon. Pong thoi, nd
con giup gia ting su chuyén hoa kha di clia cic mé nhay cam véi insulin. Nhitng hiéu
qua nay cho thay B-glucan c6 kha ning kiém soat sy chuyén hoa lugng dudng cé loi

trong méau cua bénh nhan tiéu duong [17].
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- Chtrc ning chinh cta glucan c6 cdu tao nhu chat béo thay thé, chung dem lai
loi ich cho sirc khoe ddi v6i bénh nhan méc bénh vé dong mach vanh & tim. ..

- Pé giam luong cholesterol trong mau, theo cic nghién ctru y hoc thi lidu
luong B-glucan dung nén tiang tir 2900 — 15000mg/ngay. Con dé ting cuong chirc ning
mién dich thi hién nay chua c6 nghién ctru 1d rang vé lugng B-glucan can thiét. Tuy
nhién ciing c6 mot vai nghién ctru cho rang luong B-glucan duge dung khoang 50 —
1000 mg/ngay khi bung déi s& co két qua t6t [16].

- Theo cac nghién ctru trén dong vat cho rang ham luong gi6i han cia B-glucan
¢ hoat tinh cao 13 khoang 0.4 — 1,5 gr/100kg trong luong co thé trong mdt ngay.
Vitamin Dj gitip ting cudng chirc ning cua cac thy thé B-glucan va co thé duy tri hiéu
qua t6i da cta viéc bd sung B-glucan [13].

- Piac biét, B-glucan c6 thé giup chita khoi cho nhiing ngudi bi suy yéu chirc
ning mién dich, nhay cam véi di tng, bénh nhiém trung, 1dm chidm qué trinh 130
hoa...Hop chit kim loai ning ddc hai nhu 13 thuy ngan c6 thé sinh ra cac goc tu do
gdy hu hai cic mo, co quan lam cho chic ning cic moé nay bi suy yéu. Vi vay, -
glucan co thé giup han ché anh hudng cac kim loai niang d6i véi co thé. Co ché giai
doc cta co thé, dic biét 1a & gan, qua trinh nay can mot s6 luong 16n cac chat khang
doc t6 va glucan co thé 1am duoc diéu nay [19].

2.2.5. Thu nhan B-glucan
tir vach té bao nAm men

Thanh té bao nAm men duogc cdu tao tir nhiéu thanh phan khac nhau. Trong d6
dang ké nhat 1a: glucan, mannan, protein, lipid va cac thanh phan nhé khac nhu chitin.

Pé tach B-glucan khoi vach té bao nim men, nguoi ta sit dung chat oxy hoa
NaClO c¢6 tac dung phong thich mannan va [-1,6-glucan mot cach c¢6 chon lgc. Sau
d6, khi tién hanh xtr 1y v&i (CH3),SO thi B-1,3-glucan dugc giai phong rat dé dang va

it bi tap nhiém céac chat khac [9].
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Mannogroteins
—

—}-1.6-Glucan
-~ f-1,3-Glucan

------

Hinh 2.7. Cau truc cua vach té bao nam men

PHAN 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Thoi gian va dia diém nghién ctru
- Thoi gian: tir thang 3 — thang 7 nam 2006.
- Pia diém: Trung tam Cong nghé sau thu hoach — Vién nghién ctru nudi trong

thuy san II.

3.2. Vit liéu va thiét bi
3.2.1. Vit li¢u
e Chitosan (tir v tom su)
e Ba men bia tuoi (tr Cong ty Bia Sai Gon, TP.HCM)
e Men banh mi khé (tir Cong ty Men Mauri La Nga, tinh Dong Nai)

e (Céic hoa chat:

+ HCI dam dac + DPuong Saccharose

+ H,SO, dam dac + Phenol 5%

+ NaOH + Dimethyl sulfoxide ( DMSO)
+ Methanol va Ethanol +  Sodium hypochloric ( NaCIO)
+ Aceton



Hinh 3.1. A. Chitosan
3.2.2. Thiét bi

+

+

May li tam
May dong kho
Bé 6n nhiét

Maéy do mat do quang

B. Ba men bia

+ Tulanh

+ Tusiy

+ May khudy tir
+ May c6 quay

17

C. Men banh mi
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3.3. Phwong phap nghién ciru
3.3.1. Phuong phap thily phan chitosan tao ché phim oligoglucosamine (OG)
bang dung dich HCI [4]

A.Dormard va Cartier (1989) la tdc gia cuia phuong phap thiy phan chitosan
br:ing acid HCL. Pau tién chitosan duoc thuy phan bé’mg dung dich HCI dam dic ¢ nhiét
d6 70°C. Sau d6 ha nhiét do dich phan tng nay bang nitrogen long dé két thuc qua
trinh thiy phan. Dung dich phan tng duoc trung hoa dén pH=3,0 bang NaOH dam
dic. Oligosaccharide c6 d6 dai khac nhau duoc tach phan doan bang phuong phap sic
ky.

Han ché cta phuong phap niy 1a phai thyc hién ¢ diéu kién nghiém ngit vé
nhiét d9, thoi gian va rat kho kiém soat viée tao ra cac OG co phan tur luong hoac do
dai mong muén. Ngoai ra, dung dich HCI con gay ra phan tng phu 1am san phim co
mau vang rat kho tinh sach.

Oligosaccharide ciing tao thanh trong qué trinh thuy phan chitosan bang acid
(chu yéu 1a HCI). Do vay, chung tdi tién hanh khao nghiém qua trinh nay véi cac nong
do acid va ¢ thot gian khéac nhau.

3.3.1.1. Thiiy phén chitosan bang dung dich HC1 10N & nhiét 36 phong

- Muc dich: Xac dinh thoi gian tdi uu thiy phan chitosan bang dung dich HCI
10N dé thu duoc phan doan B va phan doan C nhiéu nhét.

- Tién hanh: Cho vao binh tam giac 5g chitosan, 250ml HC1 10N khuay lién tuc
& nhiét do phong. Trong qué trinh thiy phan, sau 3 gio tién hanh thu nhan cac phan
doan OG khac nhau theo muc 3.3.2. Tt d6, xac dinh trong luong cua tirng phan doan.

3.3.1.2. Thiiy phén chitosan bang dung dich HCI 8N & nhiét 36 phong

- Muc dich: Xéac dinh thoi gian t6i wu dé thuy phan chitosan bang dung dich
HCI 8N dé thu duge phan doan B va phan doan C nhiéu nht.

- Tién hanh: Cho vao binh tam giac 5g chitosan, 250ml HCI 8N khuay lién tuc
& nhiét 46 phong, sau 4 gio tién hanh thu nhan cac phan doan OG khac nhau theo muc
3.3.2. Tu d6, xac dinh trong lugng cua tirng phan doan.

3.3.2. Quy trinh téia cac phan doan bang ciac dung mdi hiru co [7]
Theo Muraki va cong su (1993), quy trinh thu nhan céc phan doan OG duogc

trinh bay cu thé nhu sau:
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e Cach thu phan doan A (dp > 16): Dich sau thuy phan dugc thém methanol
theo ti I¢ 1:1. Dich nay dé & nhiét do lanh (khoang 25°C) trong 24 gio s& tla tot hon.
Phén taa duoc loc va siy bang may dong kho. Két qua thu dwgc phan doan A. Dung
dich con lai 1a dich A.

e Cach thu phéin doan B (dp 8 — 16): Dich A dem c6 quay dén thé tich con 1/10
thé tich A. Sau d6, thém 9 thé tich methanol vao dich A vira ¢6 dic va khudy lién tuc,
sau d6 dé ¢ nhiét 46 mat (khoang 25°C) trong 3 — 4 gid s& théy tia. Phan taa duoc loc
va sdy bang may dong kho, thu duoc phan doan B. Dung dich con lai 1a dich B.

e Cach thu phan doan C (dp 5 — 8): Dich B dem c6 quay dén khi con 1/10 thé
tich dung dich B r6i thém 9 thé tich acetone va khudy lién tuc. U trong mot khoang
thot gian nhét dinh. Sau d6 thu duogc tia va loc tia. Phan tia duoc séy béng may dong
kho, thu dugc phan doan C. Dich con lai 1a dich C.

e Cach thu phan doan D ( dp 2 — 4): Dich C dem c6 dén 1/5 thé tich va thém
vao 9 thé tich acetone, sau d6 thu duoc tua. Tua duogc lam kho bang cach sdy bang

may dong kho, thu dugc phan doan D.
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Quy trinh thiy phan chitosan bang acid HC1 dé thu cac phan doan dugc tom tét
qua so dd Hinh 3.2.

Chitosan

l Thay phan

Dung dich chitosan 2%

Thuy phan

\ 4

Dich oligosaccharide

Thém 1 thé tich methanol.

U 3-4 gio
\ 4
Dich A
Ly tdm
N - Thém 9 lan
Taa A Phe}mrdmh co d‘Aen 1/10 »| Dich B
thé tich ban dau. thé tich methanol
Say
v
Phan doan A
Thém 9 thé
Dich ¢ | tichaceton Phén dich c6 dén 1/10 Tia B
thé tich ban dau.
Ly tam Sé}’
\4

Phéan doan B

Tia C Phéan dich ¢6 dén 1/5
ua thé tich ban dau.
Say Thém 9 thé
tich aceton
A\ 4
Phéan doan C Dich D » TuaD » Phan doan D
Ly tam Say

Hinh 3.2. Quy trinh thiiy phén chitosan dé thu cac oligoglucosamine bing

dung dich HCl
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3.3.3. Quy trinh tao ché pham giau p-glucan [9]

3.3.3.1. Quy trinh chung

Theo cong trinh nghién ctru cua Naohito Ohno va cac cong su (1999), quy trinh
thu nhén p-glucan tir Candida spp. Cu thé nhu sau: 2g té bao nim men duoc tao dich
huyén phu véi 200ml NaOH 0,1N va dugc oxi hoa voi mot thé tich thich hop NaClO
trong mot ngay & 4°C. Sau khi phan tmg di duoc hoan thanh, hdn hop phan tmg duoc
tham tich v6i nude cat dé chon loc phan khong tan va phan tan, hodc san phim phan
tmg duoc truc tiép ly tim dé chon phan khong tan. Phan khong tan nay duoc siy kho
sau khi rira v&i ethanol va aceton. Phan chat kho tiép tuc duoc tao dich huyén phu
trong dung moi dimethyl sulfoxide (DMSO), dugc chiét xuat voi dich dong nhat vo
bao va dun s6i. Sau khi ly tim dé loai bo nhirng phan khong tan, phan dich chat chiét
duoc ngung két tré lai véi ethanol va aceton. Két qua, ché phém thu nhan duoc dat tén

la CSBG (Candida spp. p-(1,3)-D-glucan).
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Quy trinh nay duoc tom tit trong Hinh 3.3.

N4m men kho (2g)

- Tao dich huyén phu véi
200ml NaOH 0,1N

- Thém 25ml dung dich NaCIO
- U qua dém 6 4°C

- Ly tdm 15000 vong/15 phut
| (hoie tham tich)

Hon hop té bao
duoc oxi hoa

- Dich huyén phu va
rira v6i nude cit

- Lam kho véi
ethanol va acetone

A\ 4

NaClO-oxi héa té bao

- Ngung két trong DMSO
- Xt Iy 6 90°C/60 phut
- Ly tdm 5000 vong/20 phut

A 4

Dich chiét

Ly tam 15000 vong/15 phut
\ 4

Dich chiét véi DMSO

- Thém 4 thé tich ethanol
- U qua dém & 4°C
- Lam kho véi ethanol va acetone

A 4

Ché pham p-glucan

Hinh 3.3. Quy trinh tao ché pham p-glucan theo Naohito Ohno va céic cdng su

3.3.3.2. Tao ché pham giau p-glucan tir bi men bia

+ Muc dich: Xac dinh thé tich dung méi dimethyl sulfoxide (DMSO) can thiét
dé thu nhan ché pham giau B-glucan cao nht.

Do diéu kién thi nghiém han ché nén chiing t6i tién hanh thir nghiém quy trinh
tao ché phim giau B-glucan véi cac nghiém thirc khac nhau nhim xac dinh duoc mot

quy trinh t6i vu nhat.
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+ Tién hanh: Quy trinh thi nghiém dwogc tién hanh theo cac bude nhu sau:

- Bude I: Can 1000g ba men bia tuoi cho vao cbe thuy tinh. Thém 700ml dung
dich NaOH 0,1N va 50ml NaClO vao cdc trén. Sau d6 khudy déu hdn hop dé qua trinh
tu phan xay ra dé dang hon. U qua dém & nhiét d6 khoang 4°C. Sau khi qué trinh ty
phan d hoan thanh, loai b6 phan dich va thu nhan phan taa. Phan tia nay dugc ly tim
8000 vong/20 phat dé loai bo hét phan nudc.

- Buréc 2: Phan tua duoc rira sach voi nudc cat va ethanol (tién hanh lap lai hai
14n). Phan chét rin nay tiép tuc duoc 1am kho véi aceton (tu bay hoi hodc sdy nhe).
Hon hop sau khi sdy kho dugc nghién nho.

- Buéc 3: Thém dung dich DMSO vao va khudy déu dé phan ung xay ra dé
dang hon. Cho hdn hgp nay vao bé 6n nhiét i & 90°C trong 1 gio. Sau khi @ xong, hdn
hop nay duoc 1am ngudi va ly tam 5000 vong/20 phit. Sau khi ly tdm, phan tia dugc
loai bé. Dich ly tam duoc thu lai trong mot cdc khac.

- Burée 4: Thém 4 1an thé tich dung dich ethanol vao cdc chitra dich ly tim va o
qua dém & 4°C. Sau d6, ly tim 8000 vong/20 phut dé thu két tia.

- Bude 5: Rira va 1am kho toa v6i aceton. Cudi ciing bd sung dudng lactose véi
ty 1& 1:1, tién hanh say kho tiia & 60°C va nghién ché pham thanh bt min.

Thi nghiém dugc 1dp lai theo 3 nghiém thirc v6i sy thay ddi thé tich cua dung
dich DMSO 6 Budec 3.

Céc nghiém thirc duoc bé tri trong bang sau 3.1.

Bang 3.1: Cac nghiém thirc twong trng sy thay déi thé tich dung méi DMSO dung

dé thu nhéan ché pham giau p-glucan tir bi men bia

Dung moi dimethyl

Nghiém thire sulfoxide (DMSO) (ml)
1 200
2 300
3 400

3.3.3.3. Tao ché pham giau B-glucan tir men banh mi khé (men Mauri)
+ Muc dich: Xac dinh thé tich dung m6i DMSO can thiét dé thu nhan ché pham

giau B-glucan cao nhat.
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+ Tién hanh: Quy trinh thi nghiém dwogc tién hanh theo cac bude nhu sau:

- Buée 1: Can 100g men banh mi dang kho cho véao cdc thuy tinh. Thém 600ml
dung dich NaOH 0,1N va 30ml NaClO vao cdc trén. Khudy déu dé phan tng tach vach
té bao nAm men xay ra dé dang hon. U qua dém & nhiét d6 khoang 4°C. Sau khi qua
trinh phan tmg d3 hoan thanh, ly tim 8000 vong/20phut dé loai bo hét phan nuée.

- Bude 2: Phan tia duoc rira sach véi nude cét va ethanol (tién hanh lap lai 2
1an). Phan chat rin nay tiép tuc duoc lam kho véi aceton (tiw bay hoi hodc siy nhe).
Hdn hop sau khi sdy khé duoc nghién nhé.

- Buée 3: Thém dung dich Dimethyl Sulfoxide (DMSO) vao va khudy déu dé
phan tng xay ra dé dang hon. Cho hdon hop nay vao bé 6n nhiét u & 90°C trong 1 gio.
Sau khi & xong, hdn hop nay duoc lam ngudi va ly tim 5000 vong/20 phut. Sau khi ly
tam, phén tua duoc loai bd. Dich ly tam duoc thu lai trong mot cde khac.

- Burde 4: Thém 4 1an thé tich dung dich ethanol vao cdc chira dich ly tim va u
qua dém ¢ 4°C. Sau d6, ly tim 8000 vong/20 phut dé thu két tia.

- Bude 5: Rira va 1am kho toa v6i aceton. Cudi ciing bd sung dudng lactose véi
ty 1& 1:1, tién hanh say kho tiia & 60°C va nghién ché pham thanh bot min.

Thi nghiém dugc 1dp lai theo 3 nghiém thirc v6i su thay ddi thé tich cua dung
dich DMSO 6 Budc 3.

Céc nghiém thirc duoc bé tri trong Bang 3.2.

Bang 3.2. Cac nghiém thic twong &ng sy thay doi thé tich dung méi DMSO diing

dé thu nhéan ché pham giau p-glucan tir men banh mi dang kho

Dung mo6i dimethyl

Nghiém thic o 1toxide (DMSO) (ml)
1 300
2 400
3 500

3.3.4. Phuwong phap dinh lwgng duwong tong s6 [1]
a) Nguyén tic: Su dinh phan nay cin ban dya vao phan img mau dic trung cho

bdi duong va nhicu chat hiru co véi sy hién dién cua acid sulfuric (H,SOy).
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b) Cach tién hanh

+ Trich dudng: can chinh xac 1 — 2 g mau vat tuoi d3 nghién nho (néu ¢ dang
kho thi can it hon) cho vao cdc thay tinh 50ml va thém 10ml cén 90° vao. Sau do, dé
cdc dun trén ndi cach thity cho soi 3 1an. Khudy déu bang que thuy tinh, sau khi dé
ngudi, loc qua gidy loc khong tro (khi loc chi nén gan 14y phan ruou).

Sau d6 lai cho 10ml c6n 80° vao cbc dung ba, khudy déu dun 2 1an t6i soi trén
ndi cach thuy. Dé ngudi lai loc tiép tuc. Chiét rat nhu vay khoang 2 1an. Xong dua bi
1én gidy loc va rira sach 2 — 3 1an bang ruou nong 80° (rtra timg it mot).

Ruou qua loc duoc cho bay hoi & trong phong hay trén ndi cach thuy dun nhe.
Sau khi cho bay hoi ruou, mau c6 thé dé 1au trong binh hut 4m. Can kho trong trong
cdc dung pha lodng thanh 50ml véi nude cat. Néu co cin thi dé cho ling xudng khi
dem lam hién mau. Dung dich nay co thé tiép tuc pha lodng tiy thudc vao néng do
dudng cé trong mau.

+ Thyc hién phan ing mau

Huat 1ml dung dich duong tir mdi binh dinh mic cho vao 2 hang 6ng nghiém
riéng biét c6 ky hiéu rd rang, roi thém 1ml dung dich phenol 5%. Sau d6, chinh xéc
cho vao 6ng nghiém 5ml H,SO, dam dac, tuyét ddi khong dé day acid vao thanh 6ng.
Dé 10 phut rdi lic va giir trén ndi cach thiy 10 — 20 phat ¢ 25 — 30°C dé xuat hién
mau. Mau bén vimg trong vai gid. Xéac dinh cuong do mau trong quang phd ké & bude
song 490nm va dya vao dudng chuan suy ra ham luong dudng tong sé.

+ Dung duong chuan

Chuan bi 7 binh dinh mtc 100ml ri cho vao d6 theo tht tu: 1,2, 3, 4, 5, 6, 7ml
dung dich saccharose 0,1% (dung dich chuan), cho nudc cit téi vach mirc, tir mdi binh
liy ra 1ml cho véo 6ng nghiém réi nhuém mau bang phenol va H,SO, nhu da néu trén.
Trong mdi 6ng nghiém s& chura twong tmg 10, 20, 30, 40, 50, 60, 70ug saccharose. So
mau r0i dung duong chuan (lam 1 dng dbi chung v6i 1ml nudc cat thé dung dich

duong). Tir d6 thi ta tim dwgc phuong trinh dudng chuan c6 dang:

y=ax+bhb

Voi, y: gia tri mat d§ quang.
x: néng do dudng khi pha lodng.

a, b: tri s6 clia phuong trinh dudong chuan
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Bang 3.3. B6 tri thi nghi¢m do mat d9 quang & buéc song 490nm véi dung dich

saccharose 0,1 %

b9 pha loang dung
dich saccharose 0,1% | 0 | 1.10° | 2.10° | 3.10° | 4.10° | 5.10° | 6.10° | 7.10°
4] cécq nong dd (1an)
Thé tich dung dich
saccharose 0,1% (ml) | O 1 1 1 1 1 1 1
¢ cac do pha loang
Thé tich dung dich
ohenol 5% (ml) | L | 1 1 1 1 1 1 1
Thé tich dung dich
H,SO, dam dic (ml) S| o > > > > > >
Nudc cat (ml) 1] 0 0 0 0 0 0 0

+ Duya vao phuong trinh dudng chuan ta tinh duge ham lugng duong co trong

mau thi nghiém theo cong thirc sau:

x.f

C=
m

Véi:
C: ham luong dudng ban dau.
x: ndng do duong khi pha lodng.
f: d0 pha loang.

m: khdi lugng mau ban dau.
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PHAN 4. KET QUA VA THAO LUAN

4.1. Thir nghiém quy trinh thiy phan chitosan tir vé tdm st bing dung dich HCI
4.1.1. Thiiy phén chitosan tao cic phian doan oligoglucosamin (OG) bing dung
dich HC1 10N & nhiét do phong
Tién hanh thuy phan 5g chitosan voi 250ml dung dich HCl 10N ¢ nhiét do
phong va khudy lién tuc. O céc thoi diém (cach nhau 3 gid), tién hanh thu nhan cac
phan doan OG khac nhau (muc 3.3.1.2). Sau khi két thuc phan tng, chitosan bi bién
d6i tir tir thanh dang bot, mau vang nhat. Két qua dugc trinh bay trong Bang 4.1.

Bang 4.1. Trong lwgng cac phian doan OG khi thiy phéin chitosan
bang dung dich HCI 10N

Thoi gian Phan doan A Phan doan B Phan doan C Phan doan D

phan tmg (gio) (9) (9) (9) (9)
1 Khong Khong Khong Khong
3 Khoéng 3,84 0,56 Khong
6 Khong 3,36 1,12 Khong
9 Khong 2,68 1,72 Khong
12 Khoéng 1,65 2,88 Khong
15 Khong 1,21 3,33 Khong
18 Khong 1,12 3,26 Khong
21 Khong 1,08 3,12 Vét mo
4.5 O phén doan B
@ 4 — @ phan doan C
g 351
é. 34
<§ 2.5 ]
2 2]
£ 154
: 1
" 054
0

3 6 9 12 15 18 21
Theoi gian (gio)

Hinh 4.1: Trong lwgng phin doan B va phan doan C thu nhian dwge
khi thity phan chitosan bing dung dich HC1 10N
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Nhin xét

Trong qua trinh thuy phan, chung t61 khong thu nhan dugc hodc thu nhan dang
vét d6i voi phan doan A va D. Phan doan B thu nhan cao nhét sau 3 gio thily phan va
sau d6 giam dan. Piéu nay chimg t6 phan doan B di bi thuy phén tiép tuc dé tao ra
phan doan C. Phan doan C ting dan theo thoi gian thiy phan, dat gia tri cao nhét sau
15 gid, sau d6 giam dan. Néu qué trinh thity phan tiép tuc thi phan doan D s& duogc
hinh thanh.

Nhu viy, thoi gian thay phan thich hop dé thu nhan phan doan B (dp 8 — 16) 1a
3 gi0, phan doan C (dp 5 — 8) 1a 15 gio.

4.1.2. Thity phén chitosan tao cic phan doan oligoglucosamin (OG) bing dung

dich HCI 8N & nhiét d¢ phong

Tién hanh thuy phan 5g chitosan véi 250ml dung dich HCI 8N & nhiét ¢ phong
va khudy lién tuc. O cac thoi diém (cach nhau 4 gio), tién hanh thu nhan cac phan
doan OG khac nhau (muyc 3.3.1.2). Sau khi két thiic phan tng, chitosan bi bién ddi tir
tir thanh dang bot, mau vang nhat. Néu kéo dai thoi gian thily phan thi bot cang min.

Két qua duoc trinh bay trong Bang 4.2.

Bang 4.2: Trong lwgng cac phan doan OG khi thuy phén chitosan

bing dung dich HCI 8N
Thoi gian Phan doan A Phan doan B Phan doan C  Phan doan D
phan tng (gio) (9) (9) (9) (9)
1 Khong Khoéng Khoéng Khoéng
4 Khoéng 3,88 0,61 Khoéng
8 Khong 3,24 1,19 Khong
12 Khong 2,83 1,57 Khong
16 Khoéng 2,47 1,91 Khong
20 Khoéng 1,78 2,64 Khoéng
24 Khong 1,58 2,84 Khong
28 Khoéng 1,27 3,13 Khoéng
32 Khong 1,09 3,31 Khong

36 Khéng 1,05 3,12 Vét mo
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4.5 O phan doan B
4 @ phén doan C

Trong lwgng phéan doan OG (g)

4 8 12 16 20 24 28 32 36
Thoi gian (gio)

Hinh 4.2. Trong lwgng phin doan B va phan doan C thu nhan dwgc khi
thity phén chitosan bang dung dich HCI 8N

Nhdn xét:

Trong qua trinh thuy phan, chiing t61 khong thu nhén dugc hoac thu nhan dang
vét d6i voi phan doan A va D. Phan doan B thu nhan cao nhét sau 4 gio thity phan va
sau d6 giam dan. Piéu nay ching t6 phan doan B di bi thuy phan tiép tuc dé tao ra
phan doan C. Phin doan C ting dan theo thdi gian thiy phdn, dat gia tri cao nhat sau
32 gid, sau d6 giam dan. Néu qua trinh thity phéan tiép tuc thi phan doan D s& duoc
hinh thanh.

Nhu véy, thoi gian thity phan thich hop dé thu phan doan B 14 4 gid, phan doan
Cla32 gio.

Hinh 4.3. Dich OG thity phan véi HCl ~ Hinh 4.4. Hon hop phan doan OG siy khd
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1 2

Hinh 4.5. Cac phan doan OG sau khi thity phén chitesan bing dung dich HCI
1. Phan doan B 2. Phan doan C
4.1.3. Két qua xay dung quy trinh thily phén chitosan biang dung dich HCI
So sanh 2 qua trinh thuy phan chitosan bang dung dich HCI 10N va dung dich
HCI 8N & nhiét d6 phong cho thdy khéi lwong phan doan B hoic phan doan C thu
nhan duogc twong duong nhau, tuy nhién thoi diém thu nhan t6i da 2 phan doan nay cé
su cach biét. Do d6, dé thu nhéan phan doan B hoac phan doan C véi luong tdi da,
chung t6i dé nghi str dung dung dich HCI 10N thiy phéan chitosan vi s& rat ngin dugc
thoi gian so voi st dung dung dich HCI §N.
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Quy trinh thuy phan chitosan bang HC1 10N dé thu nhan phan doan B va phan

doan C dugc mo ta trong Hinh 4.6.

Chitosan (59)

- Thuy phan bang 250ml HCI 10N

- Khudy lién tuc
- Nhi¢t do phong
Thity phén 3 gi¢ dé Thity phan 15 gi
thu phan doan B. dé thu phan doan C
\ 4 A 4
Dung dich chitosan
Loc rira
Tuaa

A

- Hoa Vé:i 50ml nuée cat, 96 chan
khong dé loai acid du (2 lan)
- Sdy kho ¢ 60°C

Hon hop oligoglucosamin

- Hoa tan hdn hgp OG dén nong do 2%
so v6i lugng chitosan ban dau.

- Tach phan doan bang dung méi hitu co
(methanol va aceton) theo muc 3.3.1.2

A4

Phan doan B (dp 8-16)

A\ 4

Phan doan C (dp 5-8)

Hinh 4.6. Quy trinh thiy phan chitosan thu phan doan B va phan doan C

4.2. Thir nghiém quy trinh tao ché pham giau p-glucan tir sinh khdi té bao nim

men Saccharomyces cerevisiae

Chung t6i lwa chon ba men bia va men banh mi (Mauri- La Nga) 14 sinh khdi té

bao nam men Saccharomyces cerevisiae ding trong thuc nghiém.

Theo quy trinh tach B-glucan tir sinh khdi té bao nAm men do Naohito Ohno va

cong su dé nghi, lwong dung méi dimethyl sulfoxide (DMSO) chua dugc néu rd.
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Do d6, chung t6i tién hanh thi nghiém thay d6i luong dung méi DMSO nham danh gia
kha nang thu nhan ché pham giau B-glucan.
4.2.1. Thu nhéin ché pham giau p-glucan tir bi men bia
Tién hanh thi nghiém theo myc 3.3.2.2.
Két qua thu nhin ché pham giau B-glucan tir 1000g bd men bia dwogc trinh bay
trong Bang 4.3.

Bang 4.3. Két qua thu nhan ché phim giau p-glucan tir ba men bia

Nghiém Luong dimethyl Ché pham
Thirc sulfoxide (ml) giau B-glucan (g)
1 200 1,767
2 300 2,556
3 400 2,568

Nhin xét.

Tir Bang 4.3 chung toi nhan thay khi thay doi luong dung moéi dimethyl
sulfoxide (tach thanh phan B-glucan tir vach té bao nam men) tir 200ml 1én 300ml thi
luong B-glucan thu nhan duoc ciing co su thay doi dang ké. Tuy nhién, khi ting luong
dung moi dimethyl sulfoxide 1én 400ml thi lugng B-glucan thu nhan dugc khong cé su
chénh 1éch. Do d6, nhim dam bao tinh hiéu qua va tinh kinh té, chung t6i dé nghi st
dung 300ml dung méi DMSO dé thu nhan ché phdm giau B-glucan tir bd men bia.

4.2.2. Thu nhin ché phim giau B-glucan tir men banh mi dang khé (men
Mauri)

Tién hanh thi nghiém theo muc 3.3.2.2.

Két qua qua trinh thu nhan ché pham giau p-glucan tir 100g men banh mi kho
duogc trinh bay trong Bang 4.4.

Bing 4.4: Két qua thu nhan ché pham giau p-glucan tir men banh mi dang khé

Nghiém  Dung dich Dimethyl Ché pham
thirc Sulfoxide (DMSO) (ml) giau B-glucan (g)
1 300 0,325
2 400 0,476

3 500 0,482
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Nhdn xét.

Tir Bang 4.4 chung toi nhan thdy khi thay d6i lwong dung méi dimethyl
sulfoxide (tach thanh phan B-glucan tir vach té bao nAm men) tir 300ml 1én 400ml thi
luong B-glucan thu nhan duoc ciing c6 su thay doi dang ké. Tuy nhién, khi ting luong
dung moi dimethyl sulfoxide 1én 500ml thi lugng B-glucan thu nhan dugc khong co sy
chénh léch. Do d6, nhim dam bao tinh hiéu qua va tinh kinh té, chung t6i dé nghi st
dung 300ml dung méi DMSO dé thu nhan ché pham giau B-glucan tir bd men bia.

Hinh 4.7. Dich ly tim sau khi @t véi DMSO Hinh 4.8. B-glucan tiia & 4°C véi ethanol

Hinh 4.9. Ché phim giau B-glucan da siy khé va tron véi lactose theo ti 1¢ 1:1

4.2.3. Pinh lwrgng dwong tong trong ché pham giau B-glucan
Tién hanh thi nghiém theo muc 3.3.4 nham dinh luong dudng tong sé (chu yéu

12 B-glucan) trong cac mau thi nghiém.
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Puong chuin duge dung bang dung dich duong saccharose 0,1%. Dya vio
duong chuan nay dé xac dinh ham luong duong tong sd ¢6 trong mau thi nghiém.

Bang 4.5. Két qua do mat dd quang cia dung dich Saccharose 0,1%

Dung dich saccharose
0,1% (ml) 6cacdo | 0 | 1.10* | 2.10° | 3.10° | 4.10* | 5.10° | 6.10° | 7.10°
pha loang

Gia tri mat do quang

(& budc song 490nm) 0| 0,106 | 0,211 | 0,304 | 0,404 | 0,497 | 0,594 | 0,696

DO THI BUONG CHUAN SACCHAROSE 0,1%
0.8
y = 0.0098x + 0.0069
_ o7 R?=0.9997 0:686)
§ o6 0594
Qo5 97
g 404
0.4 -
o
Qo3 ‘/“4
[
< 211
< o2
0.1
0 ¥ : . .
0 20 40 60 80
NONG DO PHA LOANG (ppm)

Hinh 4.10: P6 thi dwong chuin Saccharose 0,1 %
+ Tir duong chudn c6 thé tinh dwgc ham luong dudng ban dau ctia mau thi
nghiém theo phuong trinh:
y =0.0098x + 0.0069
R =0.9997
Voi, y: gia tri mat d§ quang.
x: ndng d6 duong khi pha lodng.
4.2.4. Két qua do mat dd quang & budc séng 490nm ciia ché pham giau
B-glucan tir ba men bia va tir men banh mi dang khé
Bang 4.6. Két qua do mat d) quang ciia ché phiam giau p-glucan tir bi men bia va

men bianh mi dang kho

Khoi lwong mau  Gia tri ODsgy ~ Ham luong duong tong so

Mau thi nghi¢m ©) trung binh (g/g ché phim)

Ba men bia 2,556 0,174 0,82
Men banh mi 0,476 0,182 0,86
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Nhén xét.

Dua vao Bang 4.6, chiing t6i nhan thdy ham luong dudng tong s trong ché
pham giau B-glucan tir bd men bia va men banh mi dang kho dat gié tri trong khoang
0,82 — 0,86g/g ché pham. Diéu nay ching t6 ché pham ching t6i thu nhan duogc theo
quy trinh ctia Naohito Ohno va cong sy co ty 18 cao duong tong s (82 — 86%), trong
d6 chu yéu 1a B-glucan.

4.2.5. Panh gia hi¢u qua quy trinh tao ché pham giau p-glucan tir bi men bia
va men banh mi dang kho

Tu két qua thu dugc & phén 4.2.4, chung t61 c6 mot s6 nhan dinh sau:

- Ty 1& thu nhan ché pham giau p-glucan tir bi men bia 1a 0,257% va tir men
banh mi (kho) 1a 0,476%.

- Ty 1& dudng tong s6 cua 2 ché pham giau B-glucan thu duge tir b men bia
(82%) va men banh mi (86%) c6 gia tri xap xi nhau.

- Trong qué trinh tao ché pham gidu p-glucan, thé tich ciia dung mdéi DMSO
dugc dung dé xir Iy bd men bia 1a 300ml va men banh mi kho 1a 400ml.

Cin ctr trén nhitng sb liéu néu trén, chung t6i nhan thiy thu nhin ché pham giau
B-glucan tir bi men bia s& cho hiéu qua kinh té cao hon thu nhan ché pham giau
B-glucan tir men banh mi kho, vi gia thanh ba men bia tuoi (khoang 5.000d/kg) thap
hon nhiéu lan so v6i men banh mi khé (khoang 60.000d/kg), déng thdi lwong DMSO
dung tach B-glucan tir bd men bia thdp hon so v&i men banh mi. Do d6, ching t6i chon
ba men bia dé lam ngudn nguyén lidu dé thu nhan ché pham giau B-glucan, day 1a mot

ngudn nguyén lidu doi dao va gia thanh thap.
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Sau ddy, chung t6i dé nghi quy trinh dé thu nhan ché pham giau B-glucan tir ba

men bia (Hinh 4.11).

B4 men bia

(1000g)

v

- Thém 700ml NaOH
0,1N va 50ml NaClO.
-U4°C/24 gio.

Hon hop phéan tng

\ 4

Ly tam 8000 vong/20pht

Tua

A 4

- Rira v&1 nudc cat.
- Rtra va lam kho véi
ethanol va aceton.

Sinh khéi kho

\4

- Thém 300m! DMSO (i 90°C/60°).
- Ly tam 5000 vong/30phit

Dich chat chiét

\ 4

"l:hém 4 thé tich ethanol.
U ¢ 4°C.
Ly tam 8000 vong/20phut

Tua

Y

- Rira véi aceton
- Say kho.

Ché phiam giau p-Glucan

Hinh 4.11. Quy trinh chiét xuét ché phim giau p-glucan tir bi men bia



36

PHAN 5. KET LUAN VA PE NGHI

5.1. Két luén
Tu két qua thu nhan dugc, ching t61 co6 thé dua ra mot s6 két luan sau:
1. Thuy phén chitosan tir v tom bang dung dich HCI 8N va HCI 10N & nhiét do
phong dé thu phan doan B (dp 8 — 16) va phan doan C (dp 5 — 8)
+ Thity phan chitosan bang dung dich HC1 10N:
Thoi gian thily phan tdi uwu dé thu phan doan B: 3 gio.
Thoi gian thuy phan téi wu dé thu phan doan C: 15 gid.
+ Thuly phén chitosan bang dung dich HCI 8N:
Thoi gian thily phan toi uu dé thu phan doan B: 4 gio.
Thoi gian thuy phan téi wu dé thu phan doan C: 32 gid.
2. Két qua tao ché pham giau p-glucan bang viéc ly trich vach t& bao nim men
Saccharomyces cerevisiae
+ Tir 1000g b3 men bia twoi thu duoc khoang 2,556g ché pham giau p-glucan,
v6i ham luong duong tong s6 1a 0,82g/g ché pham.
+ Tir 100g men banh mi khé thu dugc khoang 0,476g ché pham giau p-glucan
v6i ham luong dudng tong sb 13 0,86g/g ché pham.
5.2. Dé nghi
- Tiép tuc nghién ctu dé hoan thién quy trinh thu nhan ché pham
oligoglucosamin (OG).
- Thir nghiém rong rai cac hoat tinh cia cac phan doan B va C trén nhiéu dbi
tugng dé hiéu rd hon tac dung cua né.
- Hoan thién quy trinh thu nhan ché pham giau p-glucan véi cac ngudn nguyén
liéu khac nhau. Pua ra phuong phap dinh tinh, dinh lugng va tinh sach dugc ché phém

B-glucan.
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- Phéi tron cac cac phan doan B va C va ché pham giau B-glucan dé tng dung

trong viéc nudi tom nhdm danh gid hi€u qua tac dong cuia ching do61 voi viéc tang

trong, ting kha ning 16t xac va dap ing hé mién dich ctia tom su.

TAI LIEU THAM KHAO

TIENG VIET

1.

Lam Thi Kim Chau, Nguyén Thuong Lénh, Nguyén Thi Huyén, Nguyén Thi Dirc
Trinh, 1995. Thyec tdp I6n Sinh Héa. Nxb DH Tong hop Tp.HCM, trang 54- 64.
Nguyén Lan Diing, Poan Xuidn Muou, Nguyén Phung Tién, Pang Puc Trach,
Pham Vin Ty, 1972. Mét sé6 phirong phdp nghién civu vi sinh vt hoc. Nxb Khoa
hoc va K¥ thuat, Ha Noi.

. Nguyén Dtrc Luong, Nguyén Huy Phuc, 1996. Cong nghé vi sinh. Truong Dai Hoc

Béach Khoa Tp.HCM.

Nguyén Thai Hoa, 1998, Luan an thac si khoa hoc, Thuc nghiém quy trinh cong
nghé thu nhdn D-glucosamine va oligosaccharide tir chitosan.

Nguyén Thai Tuong Van, 2005, Khoa lusn cir nhan khoa hoc, nganh sinh hoc, Pai
hoc Khoa Hoc Tu Nhién Tp. Ho Chi Minh. Nghién cvu cai bién oligosaccharide

thu dwoc tie chitosan thuy phan.

TIENG ANH
6. E. Muraki, F. Yaku & H. Kojima. Carbohydrate Research, 1993, 239: 227 — 237.
7. Information provided by Immudyne, Inc., P.O. Box 51507, Palo Alto, CA — Beta

1,3-Glucan: Extraordinary Immune Support.

8. Michael T. Murray, 1994. The medicinal mushroom for cellular immune protection.

9. Naohito Ohno, Michiharu Uchiyama, Aiko Tsuzuki, Kazuhiro Tokunaka, Noriko N.

Miura, Yoshiyuki Adachi, Maki W.Aizawa, Hiroshi Tamura, Shigenori Tanaka,
Toshiro Yadomae, Carbohydrate Research, 1999, 316: 167 — 172, Solubilization of



38

yeast cell-wall -(1—3)-D-glucan by sodium hypochlorite oxidation and dimethyl
sulfoxide extraction.

10. Nelda Lopez, Gerard Cuzon, Gabriela Gaxiola, Gabriel Toaboada, Manuel
Valanzuela, Cristina Pascual, Ariadna Sanchez, Carlos Rosas, Aquculture, 2003,
234: 223 — 243, Physical, nutritional, and immunological role of dietary f-1,3-
glucan and ascorbic acid 2-monophosphate in Litopenaeus vannamei juveniles.

11. Rolf Engstad, Robert Settineri, MS — Norwegian Beta Glucan Research Clinical
Applications of Natural Medicine Immune: Depressions Dysfunction & Deficiency

Jan Raa.

TAI LIEU TU INTERNET
12. http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&
db=PubMed&list uids=9331986&dopt=Abstract

13. http://www.nsc24.com

14. http://www.freepatentsonline.com/6485945.html
15. http://en.wikipedia.org/wiki/Chitin

16. http://www.tuat.ac.jp/~x-ray/Research/eR chitosan.html

17. http://www.vitacost.com/science/hn/supp/Beta glucan.html

18. http://www.beta-glucan-info.com

19. http://www.cancure.org/beta glucan.html

20. http://www.arrowheadhealthworks.com

21. http://www. Beta 1,3 glucan.html



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&%20db=PubMed&list_uids=9331986&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&%20db=PubMed&list_uids=9331986&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&%20db=PubMed&list_uids=9331986&dopt=Abstract
http://www.freepatentsonline.com/6485945.html
http://en.wikipedia.org/wiki/Chitin
http://www.tuat.ac.jp/~x-ray/Research/eR_chitosan.html
http://www.vitacost.com/science/hn/supp/Beta%20glucan.html
http://www.arrow/

