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(57) Giai phap hiru ich dé cap dén quy trinh sulfat hoa truc tiép men banh mi dé diéu ché

glucan sulfat bao gdm cac budc : (i) sulfat hoa glucan bang cach hoa tan men banh mi va

K;S,07 vao DMSO va dun nong; va (ii) thu glucan sulfat. Quy trinh nay duogc thuc hién

bang cach sulfat hoa truc tiép men banh mi va khong co budc tach chiét va tinh ché glucan.
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Linh vurc ky thuat dwogc dé cap

Giai phap hitu ich thudc linh vuc hoa hoc, cu thé 1a giai phéap hitu ich & cap

dén quy trinh sulfat hoa truc tiép men banh mi d& didu ché glucan sulfat .
Tinh trang ky thuit cia gidi phap hiru ich

Glucan la céac polyme cta glucoza va cé ngudn goc tir nim men, vi khuin, nim
va thuc véat. B-(1-3)-glucan c6 mach chinh gdm céc glucopyranoza lién két voi nhau tai
vi tri C1 ctia vong dudng nay va C3 cua vong duong khic, B-glucan tir lta mach co rat
it hodc khong co6 hoat tinh, B-glucan tir yén mach c6 thé giam nguy co bénh tim, B-
glucan trong ndm 16n c¢6 phan nhdnh v6i chi m§t phan tir glucoza va chi tdng cuong

mién dich dén mot mic nao do.

B-glucan khéi lwong phan ti thdp bi tiét ra ngoai qua loc ciu than, khong c6
tuong tac voi co thé, B-glucan khéi lugng phan tir cao duge giit lai trong gan va 14 lach
sau d6 din dan tao thanh céc chit chuyén hoa thu cép trong khoang 5 tudn. Tai liu
John A. Bohn et al., “(1—3)-p-d-Glucans as biological response modifiers: a review of
structure-functional activity relationships, Carbohydrate Polymers Volume 28, Issue
1, 1995, Pages 3-14” boc 16 cac p-glucan khéi lugng phan tir thép dé tan, c6 thé c6
hoat tinh khang u in vivo do kich hoat mién dich, tuy nhién hoat tinh gy doc té bao
ung thu khong rd rang, kich thuéc nhé nhu laminaran thi hoat tinh gy doc té bao
khong co.

Chuyén hoa glucan thanh chit tan duoc trong nuéc, ddng thoi ting cudng hoat
tinh cling nhu khang duoc t& bao ung thu séng duoc nhidu nha khoa hoc quan tim.
Chen-feng Ji va cng su trong cdng bd nam 2013 “Sulfated modification and anti-
tumor activity of laminarin, Experimental And Therapeutic-Medicine 6: 1259-1264”
da chimg minh dugc, sau khi sulfat hoa, sulfat laminaran khang ung thu rudt két &
ngudi. Tir d6 cho thdy, sulfat héa 13 yéu cau thuc su can thiét dé tang cudng hoat tinh

khéng u, tao ra hoat tinh gay doc té bao ung thu cho B-glucan.

DPdng thoi mot cong bd quan trong ctia nhém nghién ciru Lin Y1, “Molecular

mass and antitumor activities of sulfated derivatives of alpha-glucan from Poria cocos
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mycelia.Int J Biol Macromol. 2004 Oct;34(5):289-94” cho thiy khong chi B-glucan ma
ca a-glucan sau khi dugc sulfat hoa cling tang manh hoat tinh khang ung thu ké ca in

vitro va in vivo so véi glucan tu nhién chua sulfat hoa.

HongHui BAO va céc cdng su trong nghién ctu “Effect of Sulfated
Modification on the Molecular Characteristics and Biological Activities of
Polysaccharides from Hypsizigus marmoreus, Biosci. Biotechnol. Biochem., 74 (7),
1408—1414, 2010” d rat ra két luan: sulfat hoa 14 con dudng cé tac dung nhét trong

viéc chuyén ddi cdu tric 1am ting cudng hoat tinh sinh hoc ctia polysacarit.

B-glucan sau khi sulfat hoa, khac v6i B-glucan, ¢ kha nang tuong tac truc tiép
gdy doc té bao ung thu dugc md ta trong céc tai liéu Yifeng Wang et al., “Correlation
of structure to antitumor activities of five derivatives of a B-glucan from Poria cocos
sclerotium, Carbohydrate Research Volume 339, Issue 15, 20 October 2004, Pages
2567-2574”; va Yongzhen Tao et al., “Physicochemical properties and antitumor
activities of water-soluble native and sulfated hyperbranched mushroom
polysaccharides, Carbohydrate Research, Volume 341, Issue 13, September 2006,
Pages 2261-2269”.

Nhu vay, men banh mi chira -glucan va mot phin nhé 14 a-glucan, cin duge
sulfat héa d& tré thanh chét tan va c6 hoat tinh khang t& bao ung thu, 1am ting cao gia

tri cia loai men pho bién nay.
San xuat glucan sulfat tir men banh mi

Tai liéu patent US 5314872 A boc 10 quy trinh sulfat hoa beta-glucan dd duoc

tach chiét tir men banh mi.

Hua Zhang va céc dong tac gia trong nghién ctru “Chemical Synthesis of
Sulfated Yeast (Saccharomyces cerevisiae) Glucans and Their In Vivo Antioxidant
Activity” md ta quy trinh diéu ché glucan sulfat theo 2 budc: (1) tach chiét va tinh ché
glucan tir men banh mi Saccharomyces cerevisiae bang axit va kiém; va (2) sulfat hoa

bing HCISO3/DMF (DMF-SO3).

Mi Wang va céc dong téc gia trong nghién ctru “Improvement of immune
responses to influenza vaccine (H5N1) by sulfated yeast beta-glucan” mo ta quy trinh

didu ché glucan sulfat bing urea/H,SO/DMSO, trong d6 nguyén liéu diu vao 1a
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glucan dugc tich chiét va tinh ché tir men banh mi Saccharomyces cerevisiae trude,

sau do sulfat hoa glucan.

Na Lei va cac dong tac gia trong nghién ciru “Effects of Low Molecular Weight
Yeast B-Glucan on Antioxidant and Immunological Activities in Mice” mé ta quy
trinh diéu ché glucan sulfat theo 2 budc: (1) tach chiét va tinh ché glucan tir men banh
mi Saccharomyces cerevisiae bing kiém va axit, va (2) sulfat hoa bing

urea/H,SO4/DMSO.

Nhuoge diém cla cac quy trinh néu trén 1a chua boé qua dugc giai doan tach chiét
va tinh ché glucan nham tiét kiém chi phi va gidm gid thanh.

Nhu véy, cho dén nay chua ¢ quy trinh san xuét glucan sulfat tryc tiép tir men
banh mi.
Ban chit ky thuit cia gidi phap hiru ich

Muc dich cua giai phéap hitu ich 1a nhim tiét kiém chi phi va giam gi thanh san
xudt glucan sulfat. Dé dat dugc muc dich nay, giai phap hitu ich dé xult quy trinh
sulfat hoa truc tiép men banh mi dé diéu ché glucan sulfat ma khoéng c6 buéc tich
chiét va tinh ché glucan.

Theo d6, giai phép hiru ich dé xuét quy trinh sulfat héa truc tiép men banh mi
dé diéu ché glucan sulfat, trong d6 quy trinh ndy khong c6 budc tach chiét va tinh ché
glucan, va quy trinh nay bao gdm céc budc:

(i) sulfat hoa glucan bing cich hoa tan men banh mi, nuée va K,S,0; (kali
pyrosulfat) vao DMSO theo ty 18 khéi lugng men banh mi/thé tich nudce/khdi luong
K,S,04/thé tich DMSO 1a 5/1/5/100, va dun néng & nhiét o nim trong khoang tur

75°C dén SOOC, axit sulfuric dugc sinh ra theo phan ng:
HzO + K28207—) H2804 + KzSO4 (1),

glucan va mannoprotein 13 2 thanh phin chinh cia mang té bao men banh mi,
mannoprotein bi pha huy, glucan s€ tan vao DMSO tham gia phan Ung tao este voi

sulfat tai vi tri nhém hydroxyl cta cac gbc duong:
H,SO4 + HO-R — H,0 + HO;SO-R (2)

thu dwgc hdn hop A chira K,S,0; va glucan sulfat; va
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(i) thu glucan sulfat bing cach bd sung nudc vao hdn hop A dé hoa tan K,S,0,
theo ty 1& khdi lugng men banh mi/thé tich nudc 1a 1/10, glucan sulfat khong tan trong
DMSO s& tach ra du6i dang két tia, gan két tua ra khoi hdn hop phéan tng, tiép theo
rira két tua bing DMSO dé loai bo cac thanh phan khéc, va rira sach DMSO ra khoi
san phidm bang cdn voi khdi lwong bang hai 1an khdi Iugng két tia, siy kho két taa thu

dugc glucan sulfat.
Mo ta chi tiét giai phap hiru ich
Sau ddy, giai phap hiru ich mo ta chi tiét cic phuong 4n thuc hién cu thé, tuy

nhién, cadc phuong an nady chi nham muc dich mo ta chi tiét gidi phdp hitu ich, chu

khong nham muc dich han ché pham vi yéu ciu bao hd ciia giai phéap hiru ich.

Céc thanh phin, hoa chét hodc thiét bi st dung trong quy trinh theo giai phap

hiru ich ¢6 thé tim thdy hodc mua dugc trén thi trudong.

Thanh phan mang t& bao nAm men banh mi chira khoang 60% glucan va khoang
40% mannoprotein, chitin khoéng ding ké (xem tai liéu JOURNAL OF
BACTERIOLOGY, Aug. 1998, p. 3735-3740 Vol. 180, No. 15, Cell Wall
Architecture in Yeast: New Structure and New Challenges, PETER N. LIPKE). Trong

mannoprotein, cacbohydrat chiém khoang 70%, mannoza chiém 60% ctia cacbohydrat.

Tir d6, ¢6 thé thdy ham luong glucan 16n gip 3 1an mannoza. Néu mannoza
khong bi axit sulfuric pha hity thanh monome hogc thinh doan mach rit ngén khong
thé tao thanh két tha tach khéi DMSO, thi sau khi tham gia phan tng va tao thanh

mannan sulfat thi glucan sulfat vin dat duoc ham luong trén 80%.

Men banh mi 14 men & dang bot khd chira thanh phan chinh 13 ching vi khuin
Saccharomyces cerevisiae va chit nhii hoa E491. Theo mdt phuwong 4n, men banh mi
duoc sir dung trong quy trinh theo sang ché 1a men banh mi dwgc ban trén thi truong

voi tén thuong mai 1a Saf-Viet®.

Theo mot phwong 4n, giai phap hitu ich d& xudt quy trinh sulfat hoa truc tiép
men banh mi dé diéu ché glucan sulfat, trong d6 quy trinh nay khéng ¢6 budc tach

chiét va tinh ché glucan, va quy trinh ndy bao gdm cac budc :

(i) sulfat hoa glucan bing cach hoa tan men banh mi, nuéc va K,S,0; vao

DMSO theo ty 18 khdi lugng men banh mi/thé tich nudc/khdi lwong K,S,04/thé tich

-5



2466

DMSO 1a 5/1/5/100, va dun néng & nhiét d ndm trong khoang tir 75°C dén 80°C, axit

sulfuric dugc sinh ra theo phan tng:
H20 + KzSzO7—) HzSO4 + KzSO4 (1),

glucan va mannoprotein 1a 2 thanh phin chinh cia mang té bao men banh mi,
mannoprotein bi phd hiy, glucan s& tan vao DMSO tham gia phan Ung tao este voi

sulfat tai vi tri nhom hydroxyl cua cac gbc duong:
H,SO, + HO-R — H,0 + HO3SO-R (2)
thu dwgce hdn hop A chira K,S,0; va glucan sulfat;

K,S,0; s& phan ung v6i nudc dé tao thanh H,SO,, trong qua trinh este hoa
nhém OH cua glucan, tai mdi vi tri nhém sulfat tao lién két s& sinh ra mot phan ti
nude. Phan ti nude s& mét lap tac do tac dung voi KyS,0, dé sinh ra H,SO, méi, déy
manh phan Ung theo chiéu tao este, glucan sulfat khong tan duge trong DMSO s€& bi
tach ra khoi hdn hop phan tmg, tron 1an vao K,S,0- chua tan hét. Pong thoi trong qua
trinh nay, cac chit khéc trong mang t& bio ndm men da tan trong DMSO chit yéu 1a
protein s€ bi H,SO, cit dut cac lién két peptit tao thanh cac san phém mach ngén hon,

d& tan trong DMSO hon nira.

Trong didu kién kali pyrosulfat du nhiéu so v6i nudc, H,SO,4 dam dic sinh ra
pha huy chu triic mang té bao nim men, c4c thanh phin ndm men tan vao DMSO khi
dun néng dén 80°C. Mannoprotein bi ph4 hity dén cac doan mach rat ngén hodc thanh

monome.

Phan tng (2) s& xay ra thuén loi vé phia tao thanh glucan sulfat khi tang H,SO, va
tach nudc. Trong quy trinh nay, khac véi cho axit sulfuric ddm déc tryc tiép vao, nudce
tao thanh s€ phan Ung tiép tuc véi kali pyrosulfat dé sinh ra thém H,SO,, nudc mét di,

theo dinh luét Le chatelier, chiéu phan ting s& chuyén sang tao thanh glucan sulfat.

(ii) thu glucan sulfat bang cach bd sung nuée vao hdn hop A dé hoa tan K,S,0;
theo ty 18 khdi lwgng men banh mi/thé tich nuée 1a 1/10, glucan sulfat khong tan trong
DMSO sé& tach ra dudi dang két tha, gan két tha ra khoi hdn hop phan tng, tiép theo
rira két tia bdng DMSO dé loai bo cac thanh phan khac, va rira sach DMSO ra khoéi
san phdm bing cdn voi khéi lwgng bing hai 1an khéi luong két tua, siy kho két tia thu

duogc glucan sulfat.
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Vi du thwe hién gidi phap hitu ich
Quy trinh sulfat hoa truc tiép men banh mi ¢ diéu ché khoang 1g glucan sulfat:

Cho 5g men banh mi khd Saf-Viet® vio binh nén 250ml, bd sung thém 1ml
nudc, 5g K,S,0, va 100ml DMSO. Pun binh nén trén may khqu tir & nhiét d6 ndm
trong khoang tir 75°C dén 80°C trong thoi gian 8 gio, vira dun néng vira khudy lién
tuc. Sau d6, dimg dun néng va tiép tuc khudy dén khi ngudi, bd sung thém 50ml nude
d8 hoa tan hét phin K,S,0; con lai. Glucan sulfat tach ra dudi dang két tia. Gan rira
két tia bing 3ml DMSO, tiép theo rita sach DMSO ra khéi san phdm bing con véi
khéi lwong bing hai 14n khéi lugng két tua, dich rira dugc dem di chung cét thu héi
cdn va DMSO, sy kho két tia thu dugc 1g glucan sulfat.

Glucan sulfat thu dugc ¢6 ham luong trén 80%.

Hi¢u qua dat dwgc cia gidi phap hiru ich

Men banh mi 13 ngudn cung cip glucan him lwong rat 16n ddng thoi ¢ thé nudi
cdy tang sinh khdi dé thu duoc khéi luong nguyén liéu nhi€u hon. Diéu ché glucan
sulfat tir men banh mi bang quy trinh theo sing ché don gian, khong trai qua cong
doan tach chiét va tinh ché glucan nén tiét kiém chi phi va giam gia thanh san pham.

Ngoai ra, glucan sulfat thu dugc tir quy trinh nay c6 hidu sut cao (80%).
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YEU CAU BAO HQ
1. Quy trinh sulfat hoa truc tiép men banh mi d& diéu ché glucan sulfat, trong d6 quy
trinh nay khong cé budc tach chiét va tinh ché glucan, va quy trinh nay bao gdm cac

budc:

(i) sulfat hoa glucan béng cich hoa tan men banh mi, nudc va K,S,0; vao
DMSO theo ty 1¢ khéi luong men banh mi/thé tich nu6c/khdi lugng K,S,04/thé tich
DMSO 1a 5/1/5/100, va dun néng & nhiét d ndm trong khoang tir 75°C dén 80°C, axit

sulfuric dugc sinh ra theo phan tng;:
Hzo + K28207—> HzSO4 + KzSO4 (l),

glucan va mannoprotein 13 2 thianh phdn chinh cia mang té bio men banh mi,
mannoprotein bi pha hity, glucan s& tan vao DMSO tham gia phén Gng tao este voi

sulfat tai vi tri nhém hydroxyl ctia cac gbc duong:
HzSO4 + HO-R —» Hzo + HO3SO-R (2)
thu dugc hdn hop A chtra K,S,0; va glucan sulfat; va

(ii) thu glucan sulfat bing cach bd sung nuéc vao hén hop A dé hoa tan K,S,0;
theo ty 18 khéi lugng men banh mi/thé tich nudc 1a 1/10, glucan sulfat khong tan trong
DMSO s& tach ra dudi dang két tia, gan két tia ra khoi hdn hop phan tng, tiép theo
rira két tia bing DMSO dé loai bo cic thanh phan khic, va rira sach DMSO ra khoi
san phim bing cdn voi khdi luong bing hai 1an khéi lugng két tia, siy kho két tia thu

duoc glucan sulfat.





