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(54) PHUONG PHAP PIEU CHE INOSITOL

(57) Sang ché dé cap dén phuong phap didu ché inositol. Bang cach sir dung tinh bot va
xenluloza hodc din xuat cta chung lam co chat, cho thém enzym c6 kha ning thuc déy su
thity phan cua tinh bot hodc xenluloza va bang cach s dung enzym cua san pham phy
glucoza, h¢ phan Ung da enzym dugc tao ra, va cac co chat duoc chuyén hoéa thanh
inositol. Ty 1& chuyén héa nguyén liéu va higu suét ciia inositol dugc cai thién.
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Linh vic ki thuat dwoc dé cap

Séng ché dé cap dén phuong phap didu ché inositol, cu thé 1a & cap dén phuong
phap chuyén héa tinh bot hoic xenluloza va din xuat ciia ching thanh inositol bing qua
trinh dugc xtic tic bing da enzym in vitro, séng ché nay thudc vé linh vuc san xuét

inositol dugc xuc tac bang enzym.

Tinh trang ky thuit ciia sang ché

Inositol, con dugc goi 1a xyclohexanhexol, 1a mét thanh vién cua ho vitamin B
tan trong nude. Inositol 13 cht thiét yéu cho su phat trién ctia ngudi, dong vat va vi sinh
vat va dugc st dung rong rii trong linh vuc y hoc, thuc phém, thtrc an chin nubi va céc
nganh khéc. Nhu cau vé chat nay trén toan ciu hién nay 1a khoang 5000 tin/nim. Do gia
inositol hién nay cao, trién vong thi trudng inositol van chua duoc phét trién day du. Vi
du, san luong thirc dn chin nudi toan cdu nim 2013 14 960 triéu tin, chi c¢6 tir 0,2 dén
0,5% inositol dugc thém vao, lugng inositol can thiét cho nganh thirc dn chan nudi can
dat muc tir 190 dén 480 triéu tAn/nim. Trong trudng hop nay, san luong trong nuéc hién
nay va thim chi san lugng trén thé gi6i van khong dép tmg du yéu cau.

Hién nay, phuong phép san xuét inositol truyén théng chu yéu 13 bang cach thay
phén bang axit phytic (inositol hexaphosphat) trong diéu kién nhiét d6 va &p suét cao.
Phuong phap nay c6 yéu cau nghiém ngit vé thiét bi, dau tu 1én mot 1an, va ap suit van
hanh chi ¢6 thé duge kiém soat trong mot khoang nhat dinh, 1am han ché ty 16 str dung
nguyén lidu; quy trinh tinh ché san phim thé phic tap, va cé muc ton hao san phim cao,
chi phi san xuAt twong d6i cao. Ngoai ra, phuong phép nay s& tao ra mot luong 16n
phosphat 14 chat gy 6 nhidm, gdy 6 nhiém nghiém trong ngudn nudc va méi trudng.
Trong nhiing nim gin day, & giam mtc tiéu thu ning luong va 6 nhidm mai trudng,
phuong phép thity phan trong diéu kién ap suat khi quyén duoc phat trién. Hién nay, cac
phuong phép san xuét inositol 12 tdng hop hoa hoc va 1én men bang enzym cua vi khuén.
Tuy nhién, cac phuong phap nay c6 nhuge diém 1a chi phi cao va ning sudt san phdm
thap.

Do d6, rat cn phat trién phuong phap méi ¢ san xudt inositol véi chi phi thap,

gdy 6 nhiém moi trudong & muc thap va cd nang suat cao.
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Coéng bb don quéc t& s6 WO 2015/001312 Al boc 16 phuong phép didu ché

inositol bang phan tmg 1én men.

Ban chit k§ thuit ciia sang ché

Vén dé k¥ thut cn duoc giai quyét boi sang ché 1a dé xuit phuong phap chuyén
héa duge xuc tic bing enzym dbi véi inositol, nghia 1a phuong phép san xuét inositol tir
tinh bot hodc xenluloza va dan xudt ciia chiing va glucoza bang qué trinh duge xtc tac
bang da enzym in vitro. Phuong phap nay c6 cac wu diém 1 ning suit inositol cao vaty
16 chuyén héa cao, chi phi san xuét thap, khong gy 6 nhiém méi trudng, va nhiéu wu
diém khic.

Dé giai quyét cac van dé k¥ thuat néu trén, sang ché dé xuit giai phap k¥ thuat
dugc md ta nhu sau.

Sang ché d& xuét phuong phap thir nhit dé diéu ché inositol bao gém céc budc
sau:

(1) st dung tinh bot hodic din xuét tinh bdt 1am co chét, cho thém a-glucan
phosphorylaza (EC 2.4.1.1), phosphoglucomutaza (EC 5.4.2.2), inositol-3-phophat
synthaza (EC 5.5.1.4) va inositol monophosphataza (EC 3.1.3.25) d tao ra hé phan ting
da enzym, va tién hanh phan ing duoc xtc tic bing enzym, trong d6 phan timg dugc xtic
tac bang enzym duoc tién hanh & nhiét d6 nim trong khoang tir 40 d&én 100°C trong
khoang thoi gian tir 10 dén 100 gid; va (2) tach va tinh ché san phim ciia phan tng dé
thu dugc inositol.

Sang ché con d& xudt phuong phép khac dé& didu ché inositol bao gdm cac budc
sau:

(1) st dung xenluloza hodc dan xuét xenluloza lam co chét, cho thém xenlulaza,
xenlodextrin phosphorylaza (EC 2.4.1.49), xenlobioza phosphorylaza (EC 2.4.1.20),
phosphoglucomutaza (EC 5.4.2.2), inositol 3-phophat synthaza (EC 5.5.1.4) va inositol
monophosphataza (EC 3.1.3.25) dé tao ra hé phan Gmg da enzym dé tién hanh phan ting
duogc xuc tac bang enzym; va (2) tich va tinh ché san phdm tho ciia phan ung dé thu

duoc inositol.

Mo ta van tat cac hinh vé

Fig.1 12 hinh v& so d thé hién con duong chuyén héa tinh bt thanh inositol duogc
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xtc tac bang da enzym in vitro. Trong d6: IA 13 isoamylaza; PA 14 pululanaza; aGP 1a
a-glucan phosphorylaza; PGM la phosphoglucomutaza; IPS 1a inositol 3-phophat
synthaza; IMP 13 inositol monophosphataza; MP 12 maltoza phosphorylaza (c6 thé dugc
thay thé bang glucanotransferaza); PPGK 14 polyphosphat glucokinaza.

Fig.2 thé hién két qua phat hién dugc bén enzym quan trong bang phuong phép
dién di trén gel polyacrylamit c6 natri dodexyl sulfat (SDS-PAGE). Trong d6: lan 1 1a
a-glucan phosphorylaza; lan 2 1a phosphoglucomutaza; lan 3 1a inositol 3-phophat
synthaza; 1an 4 13 inositol monophosphataza.

Fig.3 thé hién két qua phan tich inositol bang phwong phap sic ky 1ong c6 ap suit
cao (HPLC). Fig.3a thé hién két qua xéc dinh inositol, glucoza, glucoza-1-phosphat va.
glucoza-6-phosphat biang phuong phép HPLC; Fig.3b thé hién ndng d6 inositol thu
duoc béng phuong phap phan tich HPLC dinh lugng, dugc tinh tir cuong d6 cua dinh
inositol.

Fig.4 thé hién san phadm phét hién dugc bing phuong phap HPLC sau khi phan
tmg dugc xuc tac bing enzym, trong d6 tinh bot hoa tan duge ding 1am co chit. Hinh
miii tén thé hién dinh dic trung cua inositol.

Fig.5 thé hién san pham phét hién dugc bang phuong phdp HPLC sau khi phan
tmg dugc xuc tac bang enzym, trong d6 maltodextrin dugc ding lam co chat. Hinh miii
tén thé hién dinh dic trung cta inositol.

Fig.6 12 so d6 thé hién con dudng chuyén héa xenluloza thanh inositol duoc xtic
tac bang da enzym in vitro, trong d6: xenlulaza 13 xenlulaza; CDP 13 xenlodextrin
phosphorylaza; CBP la xenlobioza phosphorylaza; PGM 14 phosphoglucomutaza; IPS 1a
inositol 3-phophat synthaza; IMP 14 inositol monophosphataza; PPGK 1a polyphosphat
glucokinaza.

Fig.7 thé hién két qua phat hién dugc hai enzym quan trong trong qua trinh
chuyén hoéa xenluloza thanh inositol bing phuong phéap SDS-PAGE. Trong d6: 1an 1 1a
xenlobioza phosphorylaza; lan 2 13 xenlodextrin phosphorylaza.

Fig.8 thé hién san phim phat hién dugc bing phuong phap HPLC sau khi phan
mg duoc xtc tac bang enzym, trong d6 xenluloza vi tinh thé (Avicel) duoc ding lam co

chit. Hinh miii tén thé hién dinh dic tﬁmg cua inositol.
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M5 ta chi tiét sang ché
Céc thuat ngit va dinh nghia dugc sir dung trong ban mo ta 7

Trir khi duge dinh nghia theo cach khac, tAt ca cac thuat ng{t khoa hoc va k¥ thuat
duoc st dung & day c6 cling nghia nhu thuong dugc hidu béi ngudi c6 hiu biét trung
binh trong linh vuc ma sang ché nay thudc vé.

Thuat ngit “phan tng duge xic tac bing enzym” dé chi phan tmg héa hoc dugce
tién hanh nho tac dung cta chat xtc tac sinh hoc 13 enzym.

Thu4t ngir “polyme glucoza” dé chi tinh bot hodc xenluloza thu duoc bing cach
polyme héa phﬁn tu glucoza.

Thuét ngit “oligome glucoza” d chi tinh bot duge thily phan mét phén, tinh bot

dextrin, malto oligosacarit, maltoza, xenlodextrin hoéc xenlobioza, v.v..

Séng ché d xuét phuong phap thir nhit d& didu ché inositol bao gdm céc budc
sau:

(1) str dung tinh bot hodc din xuét tinh bot 1am co chit, cho thém a-glucan
phosphorylaza (EC 2.4.1.1), phosphoglucomutaza (EC 5.4.2.2), inositol-3-phophat
synthaza (EC 5.5.1.4) va inositol monophosphataza (EC 3.1.3.25) d tao ra hé phan tng
da enzym, va tién hanh phan tng duoc xuc tac bing enzym, trong d6 phén Umg dugc xuc
tac bang enzym dugc tién hanh & nhiét d6 nim trong khoang tir 40 dén 100°C trong
khoang thdi gian tir 10 dén 100 gid; va (2) tach va tinh ché san phim cua phan Gng dé
thu duoc inositol.

Trong buéc (1), ndng d co chat 1a 10 g/l; lwong a-glucan phosphorylaza 14 0,05
U/ml; luong phosphoglucomutaza la 1 U/ml; lwgng inositol-3-phophat synthaza 1a 0,05
U/ml; lugng st dung inositol monophosphataza 13 2 U/ml. Piéu kién ctia phan tng dugc
xuc tac bing enzym la: dé cho phan tmg xay ra & nhiét d6 ndm trong khoang tir 40 dén
80°C trong khoang thoi gian tir 10 dén 100 gio; t5t hon 14 dé cho phan tng x4y ra & nhiét
dd 60°C trong 40 gio.

Viéc cho thém enzym khur phan nhénh cta tinh bt va maltoza phosphorylaza
(EC 2.4.1.8), hodc enzym khtr phan nhanh cda tinh bdt va glucanotransferaza (EC
2.4.1.25) vao hé phan tmg da enzym c6 thé l1am ting hidu suét va ty 1& chuyén héa ctia
inositol. Tét hon néu luong enzym khir phan nhanh cua tinh bt 1a 1 U/ml; lugng
maltoza phosphorylaza (EC 2.4.1.8) hodc glucanotransferaza 1a 1 U/ml; trong do,
enzym khr phan nhdnh la mét trong hai enzym isoamylaza (EC 3.2.1.68) hoac
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pululanaza (EC 3.2.1.41) hodc cé hai enzym nay.

T6t hon nita néu ndng dd co chét 14 10 g/l; lwong a-glucan phosphorylaza 1 5
U/ml; luong phosphoglucomutaza la 1U/ml; lugng inositol-3-phophat synthaza 1a 5
U/ml; luong st dung inositol monophosphataza 1a 2 U/ml; lugng enzym khir phén
nhanh cda tinh bt 1a 1 U/ml; lugng maltoza phosphorylaza hodc glucanotransferaza la 1
U/ml.

Diéu kién cta phan tmg duge xtic tac bing enzym 13: d& cho phan tmg xay ra &
nhiét ¢ ndm trong khoang tir 40 &én 100°C trong khoang thoi gian tir 10 dén 100 gio;
t5t hon 14 d& cho phan tng xay ra & nhiét 46 nam trong khoang tir 40 dén 80°C trong 40
gio; t6t nhit 12 dé cho phan g xay ra & nhiét do 80°C trong 40 gio.

Pé danh gi4 thém san luong inositol, chuyén héa luong glucoza con lai thanh
inositol, cho thém polyphosphat glucokinaza (EC 2.7.1.63) va polyphosphat vao hé
phan tmg da enzym. Tét hon néu lugng polyphosphat glucokinaza 1a 1 U/ml; luong
polyphosphat 1a 10mM; trong d6 t6t hon néu polyphosphat 13 natri polyphosphat.

Hé phan tmg da enzym con chira cic thanh phan sau: chat dém, phosphat v co,
ion magie hoa tri hai va ion kém hodc ion mangan. Tét hon néu luong ctia mbi thanh
phin 1a: chit dém 100mM, phosphat v6 co 10mM, ion magie héa tri hai 5mM, ion kém
hodc ion mangan 0,5mM; trong d6 t6t hon néu chit dém 1a HEPES; t&t hon nita néu do
pH ctia chit dém HEPES béng 7,2.

Sau khi phan ung két thuc, gbc tinh bot du s& 1a amyloza tinh khiét. O thoi diém
nay, ¢6 thé cho thém mét lugng nhé a-amylaza (EC 3.2.1.1) dé thuc day sy thily phan
ctia gdc tinh bot va 1am ting thém san lugng inositol. Tt hon néu luong a-amylaza bing
0,1 U/ml.

Theo sang ché, tinh bot hoic din xuét tinh bt duoc st dung 13m co chét,
a-glucan phosphorylaza, phosphoglucomutaza, inositol-3-phophat synthaza va inositol
monophosphataza duoc thém vao dé tao ra hé phan tmg da enzym. Con dudng duge xuc
tac bang da enzym bao gébm: mét don vi glucoza trong tinh bot hoic dan xuét tinh bot
dugc chuyén hoéa thanh glucoza 1-phosphat bing a-glucan phosphorylaza; glucoza
1-phosphat dugc chuyén héa thanh glucoza 6-phosphat bang phosphoglucomutaza;
glucoza 6-phosphat duoc chuyén héa thanh inositol 3-phosphat bang inositol 3-phophat
synthaza; va inositol 3-phosphat dugc chuyén hoéa thanh inositol bang inositol

monophosphataza. Do hai phan ung, su chuyén héa glucoza-6-phosphat thanh
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inositol-3-phosphat  bang inositol-3-phophat synthaza va sw chuyén hoa
inositol-3-phosphat thanh inositol bang inosito]l monophosphataza, 1a cac phan tng
khéng thuan nghich, hi¢u suét tao ra inositol tir tinh bdt s& cao. Hiéu sudt cao va ty 1€
chuyén héa cao c6 thé 1am giam dang ké chi phi tich inositol cudi.

Tinh bot 13 hén hop clia amyloza (20-30%) va amylopectin (70-80%). Mach

nhanh cta amylopectin dugc lién két véi mach chinh bang lién két a-1,6 glycosit, va

ege g

.....

enzym trong sang ché nay. Do san phim cudi ctia tinh bot dugc thiy phan bang o-glucan
phosphorylaza 12 maltoza, maltoza phosphorylaza dugc cho thém vio hé phan tmg dé st
dung maltoza, do d6 maltoza bi phan huy thanh glucoza 1-phosphat va glucoza. Theo
sang ché, t6t hon nita néu polyphosphat va polyphosphat glucokinaza duge cho thém
tiép vao hé phan uing da enzym d chuyén hoa glucoza thanh glucoza 6-phosphat, san
pham nay dugc chuyén hoéa thanh inositol bang inositol 3-phosphat synthaza va inositol
monophosphataza. Cudi ciing, tit ca cac don vi glucoza trong tinh bot va din xuit ctia
chung duoc chuyén héa thanh inositol, do dé, hidu sudt inositol va ty 1& chuyén héa ting
1én. O day, maltoza phosphorylaza c¢6 thé dwoc thay thé bing 4-o-glucanotransferaza
(EC. 2.4.1.25), chit nay c6 thé polyme héa oligosacarit mach ngin thanh oligosacarit
mach dai, va cdc oligosacarit mach dai c6 thé dugc tai sir dung béi glucan phosphorylaza,
do d6 cai thién hi€u qua sir dung tinh bot.

Tt hon néu tinh bot theo sang ché 14 tinh bot hoa tan; d4n xuét tinh bot chira mot
hozc nhiéu thanh phan bat ky trong s tinh bot dugc thity phan mot phan, tinh bt dextrin,
maltodextrin, malto oligosacarit hodc maltoza.

Séang ché con dé xudt phuong phéap khac dé didu ché inositol bao gdm cac budce
sau: |

(1) st dung xenluloza hoiic din xuit xenluloza lam co cht, cho thém xenlulaza,
xenlodextrin phosphorylaza (EC 2.4.1.49), xenlobioza phosphorylaza (EC 2.4.1.20),
phosphoglucomutaza (EC 5.4.2.2), inositol 3-phophat synthaza (EC 5.5.1.4) va inositol
monophosphataza (EC 3.1.3.25) dé tao ra hé phan tmg da enzym d tién hanh phan ting
duoc xuc tac bing enzym; va (2) tach va tinh ché san pham thé ctia phan tmg d thu

duoc inositol.
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Theo sang ché, xenluloza dugc ding lam co chit. Xenlulaza, xenlodextrin
phosphorylaza, xenlobioza phosphorylaza, phosphoglucomutaza, inositol 3-phophat
synthaza va inositol monophosphataza dugc cho thém vao d tao ra hé phan img da
enzym. Con dudng dugc xiic tac bing da enzym bao gdém: xenluloza dugc thiy phan
béng xenlulaza dé tao ra xenlodextrin va xenlobioza; mdt don vi glucoza trong
xenlodextrin hoic xenlobioza dugc chuyén hoéa thanh glucoza 1-phosphat bing
xenlodextrin phosphorylaza va xenlobioza phosphorylaza; glucoza 1-phosphat dugc
chuyén héa thanh glucoza 6-phosphat bang phosphoglucomutaza; glucoza 6-phosphat
duogc chuyén héa thanh inositol 3-phosphat bing inositol 3-phophat synthaza; va
inositol 3-phosphat dugc chuyén héa thanh inositol bang inositol monophosphataza.

Tét hon néu diéu kién phan mg cta budc (1) 13: xenluloza hoic din XUuAt
xenluloza nong d6 10 g/l va xenlulaza ndng d6 5 U/ml duge tron 13n trong bé nudc da va
d8 yén trong bé nudc d4 nay trong 5 phit; ly tim hdn hop & nhiét d6 4°C va dich ndi bé
mit duoc loai bo dé thu duoc hn hop clia xenlulaza va xenluloza. Buéc xir Iy ndy c6 thé
loai bo g?ln nhu toan bo glucosidaza ra khoi xenlulaza loai thuong mai, dé tranh tao ra
lwong 16n glucoza tir qué trinh thily phan xenlobioza bang glucosidaza, sao cho céc san
pham thiy phén chinh 14 xenlobioza va xenlodextrin.

Trong hé phan ing da enzym, ndng do ctia hdn hop chira xenlulaza va xenluloza
1a 10 g/I; luong xenlodextrin phosphorylaza 1a 5 U/ml; lugng xenlobioza phosphorylaza
1a 5 U/ml; luong phosphoglucomutaza 1a 1 U/ml; lugng inositol 3-phophat synthaza 1a 5
U/ml; va luong inositol monophosphataza 1a 2 U/ml. Diéu kién ctia phan tmg dugc xic
téc bing enzym 1a: dé cho phan tmg xay ra & nhiét d6 nim trong khoang tir 20 &n 100°C
trong khoang thoi gian tir 10 dén 100 gid; tot hon 13 dé cho phan tmg xay ra & nhiét do
ndm trong khoang tir 40 dén 80°C trong 72 gid; tot nhat 14 d& cho phan tmg xay ra &
nhi¢t d6 50°C trong 72 gio.

Pé lam tang thém hiéu sudt cia san phim inositol, polyphosphat glucokinaza
(EC 2.7.1.63) va polyphosphat dugc cho thém vao h¢ phan tng da enzym cua budc (1).
Tt hon néu luong polyphosphat glucokinaza 14 5 U/ml; lugng polyphosphat 1a 10 mM;
trong d6 t&t hon néu polyphosphat 12 natri polyphosphat.

Dé cai thién hiéu sudt ctia phan tmg duge xuc tac bing enzym va ning sudt san
phim, hé phan tng da enzym con chita cic thanh phan sau: chit dém, phosphat v co,

ion magie héa tri hai va ion kém hozc ion mangan. Tét hon néu luong ctia mdi thanh
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phan 1a: chit dém 100mM, phosphat v6 co 10mM, ion magie hoéa tri hai SmM, ion kém
hodc ion mangan 0,5mM; trong d6 tdt hon néu chat dém 1a HEPES, t6t hon nita néu d6
pH ctia chit d&&m HEPES bing 7,2.

Polyphosphat glucokinaza va polyphosphat dugc cho thém tiép vao hé phan tmg
da enzym cta sang ché dé chuyén hoa glucoza, 13 san phim cudi ciia qué trinh thity phan
xenluloza thanh glucoza-6-phosphat; sau d6, glucoza-6-phosphat duoc chuyén hoéa
thanh inositol bang inositol 3-phophat synthaza va inositol monophosphataza. Cudi
cling, toan bd céc don vi glucoza trong xenluloza va dan xudt ctia né dugce chuyén héa
thanh inositol.

Dian xuét xenluloza theo sang ché bao gdm san phdm bét ky trong s6 san pham
sau khi xir 1y so bd xenluloza, xenlodextrin hodc xenlobioza;

trong d6, c6 nhidu phuong phép xir 1y so bd xenluloza, nhu thity phan bang axit,
thiy phan bang enzym, phuong phap vét 1y, v.v.; tot hon néu san phim sau khi xir Iy so
bd xenluloza theo sang ché 13 san phdm xir 1y xenluloza bang axit phosphoric dam dic.

Enzym bit ky trong s6 cic enzyme trong hé phan tmg da enzym cla sing ché
cling c6 thé duoc thay thé bing enzym bt ky c6 ciing chirc ning, tot hon néu 1 enzym
dot bién duoc tao ra bang protein k¥ thuét ¢ cing chirc ning.

Trong thir nghiém, giai phap theo sang ché chuyén héa tinh bot thanh inositol
béng‘ qué trinh duoc xuc tac bang da enzym in vitro trong hé phan tmg, khi tinh bot hoa
tan dugc st dung lam nguyén li€u, va glucan phosphorylaza, phosphoglucomutaza,
inositol-3-phosphat synthaza va inositol monophosphataza dugc thém vao dé xuc tc
phan tmg, hiéu sut cubi cua inositol bang 16%. Sau khi cho thém isoamylaza, maltoza
phosphorylaza, polyphosphat glucokinaza va natri polyphosphat vao hé phan Umg trén
day trong khi tdng lugng glucan phosphorylaza va inositol 3-phophat synthaza, lam cho
hiéu sudt cudi cta inositol dat 72%, hiéu sut duoc cai thién dang ké.

Trong thir nghiém ctia sang ché d& chuyén héa xenluloza thanh inositol bing qua
trinh duoc xtc tac bang da enzym in vitro trong hé phan tmg, khi xenluloza vi tinh thé
(Avicel) duoc ding lam co chat, va xenluloza, xenlodextrin phosphorylaza, xenlobioza
phosphorylaza, phosphoglucomutaza, inositol-3-phosphat synthaza va inositol
monophosphataza duoc cho thém vao dé xtic tac cho phan tng, ty 16 chuyén héa cubi
cua inositol bﬁmg 14%; khi xenluloza v6 dinh hinh tai tao ra dugc dung lam co chit, va

xenluloza, xenlodextrin phosphorylaza, xenlobioza phosphorylaza,
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phosphoglucomutaza, inositol 3-phosphat synthaza va inositol monophosphataza dugc
cho thém vao dé xic tac cho phan umg, ty 1é chuyén héa cudi clia inositol bing 48%.
Viéc cho thém tiép polyphosphat glucokinaza va natri polyphosphat lam cho ty 18
chuyén héa cubi ciia inositol dat 65%, cai thién ty 18 chuyén hoa déng ké.

Giai phép k§ thuat ctia sang ché c6 cac hidu qua c6 loi sau day so véi cac giai
phap d3 biét trong linh vuc nay:

Trong hé phan tmg da enzym ctia sang ché, tinh bdt hoic xenluloza va céc din
xuét cta chung duoc ding 1am nguyén liéu va dugc chuyén héa thanh inositol bang
phan tmg dugc xtc tic bang da enzym in vitro; nhd viée t6i wu héa quy trinh bang cach
cho thém enzym dé thuc ddy sy thity phan tinh bot hoic xenluloza va enzym dé st dung
san pham phu (glucoza), hiéu sudt chuyén héa duge cai thién dang ké. Hidu suit cao lam
giam chi phi tach inositol ddng ké, din dén chi phi san xuét inositol thap. Phuong phap
theo sang ché c6 cac wu diém nhu quy trinh don gian, hiéu suét sir dung nguyén lidu cao,
ning suat san phdm cao, gia thanh san phdm thip va mic d6 gdy 6 nhiém méi truong

thap, va dé dang mé rong quy md san xuat inositol.

Vi du thwe hién séng ché
Nguyén li¢u thir nghiém

Tinh b6t hoa tan: ACROS, Cat s§ 424490020

Maltodextrin: ALDRICH, Cat s6 419672

Vecto pET20b: Novagen (Madison, WI)

Vi khudn BL21 biéu hién Escherichia coli (DE3), Invitrogen (Carlsbad, CA)

Phéan 16n cac enzym trong sang ché nay (ngoai trir inositol monophosphataza,
polyphosphat glucokinaza va glucanotransferaza) c6 ban trén thi truong tir cong ty
Sigma. C6 thé thu duoc tit ca cac enzym nay nhd sy biéu hién clia sinh vat c6 nhan
nguyén thity bing phuong phép k¥ thuat di truyén.

Xenlulaza duoc mua tir cong ty Sigma, Cat s6 C2730

Maltoza phosphorylaza dugc mua tir ééng ty Sigma, Cat s6 M8284

o-amylaza duoc mua tir cong ty Sigma, Cat s6 10065

Avicel, xenluloza vi tinh thé, dugc mua tir cong ty Sigma, Cat s6 11365

Vi du 1. Chuyén héa tinh bot thanh inositol bing qué trinh duoc xtic tic bing da enzym

in vitro
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Tinh bdt duoc chuyén hoéa thanh inositol bang hé phan g duogc xuc tac bang da
enzym in vitro (Fig.1). Cac enzym chinh bao gdm: (1) a-glucan phosphorylaza (aGP,
EC2.4.1.1), gidi phdéng glucoza 1-phosphat tir tinh bot; (2) phosphoglucomutaza (PGM,
EC 5.4.2.2), xtc tac glucoza 1-phosphat thanh glucoza-6-phosphat; (3) inositol
3-phophat synthaza (IPS, EC 5.5.1.4), xtc tac glucoza 6-phosphat thanh inositol
3-phosphat; (4) inositol monophosphataza (IMP, EC 3.1.3.25), xtc tdc qué trinh tach
phospho ctia inositol 3-phosphat thanh inositol. Do hai phan tmg 1én men cudi 12 phan
tmg khong thuan nghich, hé chét dugc xtc téc bing enzym nay c6 hiéu sut rit cao.

Theo séang ché, a-glucan phosphorylaza c6 ngudn gbc tir vi khudn Thermotoga
maritime va ma s6 gen theo co s& dit liéu KEGG 1a TM1168; phosphoglucomutaza ciing
c6 ngudn gbe tir vi khudn 7. maritime va mi sb gen theo KEGG 1a TM0769; inositol
3-phophat synthaza c6 ngudn gdc tir vi khuén Archaeoglobus fulgidus va ma s§ gen theo
KEGG 1a AF1794; inositol monophosphataza ciing c6 ngudn gbc tir vi khuin T
maritime va mi s6 gen theo KEGG 1a TM1415. T4t ca cic ADN hé gen nay c6 sin trén
trang web chinh thirc ctia Bao tang gidng chuan vi sinh vat M§ (American Type Culture
Collection: ATCC) (www.atcc.org). Bén gen nay thu dugc tir ADN hé gen tuong tmg
dua trén phan tmg chudi polymeraza (polymerase chain reaction: PCR) bang cach str
dung céc doan moi khac nhau va duoc tach dong vao vecto pET20b (Novagen, Madison,
WI) bang phuong phép tach dong don (You, C., et al. (2012), "Simple Cloning via
Direct Transformation of PCR Product (DNA Multimer) to Escherichia coli and
Bacillus subtilis." Appl. Environ. Microbiol. 78(5): 1593-1595.), d thu dugc céc vecto
biéu hién twong ung: pET20b-TmoGP, pET20b-AfIPS, pET20b-TmPGM va
pET20b-TmIMP. Bbn plasmit nay duoc bién nap vao vi khuén BL21 biéu hién E. coli
(DE3) (Invitrogen, Carlsbad, CA), va sy biéu hién va tinh ché protein dugc tién hanh.
Két qua ctia qué trinh tinh ché protein duogc thé hién trén Fig.2.

0,75ml hé phan ung chia chat d&ém HEPES 100mM (d6 pH = 7,2), phosphat v
co 10mM, ion magie hoa tri hai SmM, ion ké€m 0,5mM, a-glucan phosphorylaza 0,05
U/ml, phosphoglucomutaza 1 U/ml, inositol-3-phosphat synthaza 0,05 U/ml, inositol
monophosphat 2 U/ml va tinh bot hoa tan 10 g/I, dugc cho phan mg c6 xuc tac & nhiét
d6 60°C trong 40 gio. |

Tuy thude vao thoi gian luu, phuong phap HPLC c6 thé duge sit dung dé phan
biét inositol, glucoza, glucoza 1-phosphat hodc glucoza 6-phosphat trong dung dich
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phan tmg (Fig.3a); inositol ¢6 thé duoc dinh lugng bang phuong phap HPLC, nhu duge
thé hién trén Fig.3b, néng d6 inositol ty 1€ v&i cuong dd cua dinh déc trung cia inositol
trong HPLC. Pha ddng ctia HPLC la axit sulfuric lodng SmM.

Sau khi phan tmg két thiic, ndng d6 cudi cua inositol (Fig.4) bang 1,6 g/l va ty 1&
chuyén héa bang 16%.

Vidu 2. Chuyén héa tinh bét thanh inositol bing qua trinh duge xtic tac bing da enzym
in vitro

Qué trinh diéu ché a-glucan phosphorylaza, phosphoglucomutaza, inositol
3-phophat synthaza va inositol monophosphataza 13 giéng nhu trong Vi du 1.

0,75m] hé phan tng chira chit dém HEPES 100mM (d6 pH = 7,2), phosphat v6
co 10mM, ion magie hoa tri hai 5SmM, ion kém 0,5mM, a-glucan phosphorylaza 0,05
U/ml, phosphoglucomutaza 1 U/ml, inositol-3-phosphat synthaza 0,05 U/ml, inositol
monophosphat 2 U/ml va tinh bdt hoa tan 10 g/, dugc cho phan ing cé xtc tdc ¢ nhiét
d6 40°C trong 40 gio.

Sau khi phan tmg két thiic, ndng d6 cudi cta inositol bang 0,9g/1 va ty 18 chuyén

héa bang 9%.

Vi du 3. Chuyén héa tinh bdt thanh inositol bang qua trinh dugc xtic tac bang da enzym
in vitro

Qua trinh diéu ché a-glucan phosphorylaza, phosphoglucomutaza, inositol
3-phophat synthaza va inositol monophosphataza 14 gidng nhu trong Vi du 1.

0,75ml hé phan tng chira chit dém HEPES 100mM (d6 pH = 7,2), phosphat v6
co 10mM, ion magie hoa tri hai 5SmM, ion kém 0,5mM, a-glucan phosphorylaza 0,05
U/ml, phosphoglucomutaza 1 U/ml, inositol-3-phosphat synthaza 0,05 U/ml, inositol
monophosphat 2 U/ml va tinh bdt hoa tan 10 g/, dugc cho phan tng cé xtc tac & nhiét
dd 80°C trong 40 gio.

Sau khi phan tmg két thuc, ndng d6 cubi ciia inositol bang 3,6g/1 va ty 16 chuyén

héa bang 36%.

Vi du 4. Chuyén héa tinh bot thanh inositol bang qua trinh dugc xuc tic bing da enzym
in vitro bang cach t61 vu héa quy trinh va cho thém enzym dé thiic dy su thity phan tinh
bt
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Viée chi str dung glucan phosphorylaza khong thé thily phan hoan toan tinh bot,
do tinh bot ¢6 mach nhanh duoc lién két voi mach chinh bang lién két a-1,6 glycosit, va
glucan phosphorylaza chi ¢6 tac dung d6i véi lién két a-1,4 glycosit. Do do, can cho
thém isoamylaza (EC 3.2.1.68) dé thuy phan lién két a-1,6 glycosit. Cudi cling, san
phim cudi ctia qué trinh thiy phﬁn tinh bot bang hai enzym nay 12 maltoza va glucoza.
DPé chuyén hoa cdc san phim cudi thanh inositol, cin cho thém tiép maltoza
phosphorylaza (EC 2.4.1.8) va polyphosphat glucokinaza (EC 2.7.1.63).

Theo séng ché, isoamylaza c6 ngudn gdc tir vi khuan Sulfolobus tokodaii va mi
s6 gen trén KEGG 1a ST0928; ADN hé gen ctia chiing nay dugc gido su Georg Fuchs &
truong dai hoc Albert-Ludwigs-Universitit Freiburg (BPtc) sin long cung cap.
Polyphosphat glucokinaza c6 ngudn gdc tir vi khudn Thermobifida fusca va ma sd gen
trén KEGG la Tful811; ADN hé gen cua ching nay dugc gido su David Wilson &
truong dai hoc Cornell University (M$) sin long cung cdp. Glucanotransferaza cé
ngudn gbc tir vi khudn Thermococcus litoralis va mi s6 gen trén KEGG 14 OCC_10078;
ADN hé gen ctia chling ndy c6 san trén trang web chinh thirc cia ATCC (www.atcc.org).
Ba gen nay thu dugc tir cic ADN hé gen twong ung theo phan tmg PCR bang céch st
dung céac doan mdi khéc nhau va duoc tach dong vao vecto pET20b bang phuong phép
tach dong don (You, C., et al. (2012), "Simple Cloning via Direct Transformation of
PCR Product (DNA Multimer) to Escherichia coli and Bacillus subtilis." Appl. Environ.
Microbiol. 78(5): 1593-1595.), d& thu duoc vecto biéu hién twong tmg: pET20b-StIA,
pET20b-TfuPPGK va pET20b-Ti4GT. Ba plasmit nay dugc bién nap vao vi khuin
BL21 biéu hién E. coli (DE3) (Invitrogen, Carlsbad, CA), va qua trinh biéu hién va tinh
ché protein duoc tién hanh.

Qua trinh diéu ché a-glucan phosphorylaza, phosphoglucomutaza, inositol
3-phophat synthaza va inositol monophosphataza dugc tién hanh gibng nhu trong Vi du
1. Maltoza phosphorylaza dugc mua tir cong ty Sigma, Cat s6 M8284.

0,75ml hé phan tng chtra chit dém HEPES 100mM (d6 pH = 7,2), phosphat v
co 10mM, ion magie hoa tri hai 5SmM, ion k&m 0,5mM, a-glucan phosphorylaza 5 U/ml,
phosphoglucomutaza 1 U/ml, inositol-3-phosphat synthaza 5 U/ml, inositol
monophosphat 2 U/ml, isoamylaza 1 U/ml, maltoza phosphorylaza 1 U/ml,
polyphosphat glucokinaza 1 U/ml, natri polyphosphat 10mM va tinh bdt hoa tan 10 g/l

duge cho phan tng cé xtc tac & nhiét d§ 80°C trong 40 gio. Néng d6 cubi cua inositol
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(Fig.4) bang 7,2 g/l va ty 18 chuyén hoa dat 72%.

Vi du 5. Chuyén hoa tinh b6t thanh inositol bing qua trinh dugc xuc tic bing da enzym
in vitro bang cach t6i ru hoa quy trinh va cho thém enzym dé thic day su thay phén tinh
bot

Qué trinh didu ché a-glucan phosphorylaza, phosphoglucomutaza, inositol
3-phophat synthaza va inositol monophosphataza 14 gidng nhu trong Vi du 1. Qua trinh
diéu ché polyphosphat glucokinaza 14 giéng nhu tréng Viduy 4. Pululanaza (EC 3.2.1.41)
duoc mua tir cong ty Sigma, Cat s6 P1067; maltoza phosphorylaza duoc mua tir cong ty
Sigma, Cat s6 M8284.

Do pululanaza dugc mua tir cdng ty Sigma khdng phan tmg & nhiét 46 cao (80°C),
trude tién, tinh bot hoa tan duoc xir ly b?lng pululanaza & nhiét 36 37°C, sau d6 cho thém
cac enzym khéac. Phan Uimg dugc tién hanh & nhiét 46 80°C.

0,75ml hé phan tmg chtra chit dém HEPES 100mM (d6 pH = 7,2), phosphat v6
co 10mM, ion magie hoda tri hai SmM, ion ké€m 0,5 M, pululanaza 1 U/ml, natri
polyphosphat 10mM va tinh bdt hoa tan 10 g/1, dugc cho phan Ung c6 xtc tadc ¢ nhiét do
37°C. Sau 10 gid, cho thém a-glucan phosphorylaza 5 U/ml, phosphoglucomutaza 1
U/ml, inositol 3-phosphat synthaza 5 U/ml, inositol monophosphat 2 U/ml, maltoza
phosphorylaza 1 U/ml va polyphosphat glucokinaza 1 U/ml vao va tién hanh phéan tmg
c6 xuc tac & nhiét 36 80°C trong 40 gidr. Nong d6 cubi ctia inositol (Fig.4) bing 7,3/l va
ty 18 chuyén héa dat 73%.

Sau d6, cho thém mdt lugng nhé o-amylaza vao hé phan tmg dé thiic dy su thiy
phén tinh bdt con du va lam tdng san lugng inositol. Lugng a-amylaza 1a 0,1 U/ml va
phan tng dugc tién hanh & nhiét d6 37°C trbng 6 gio, sau d6 ¢ nhiét d6 80°C trong 24
gidr. Nong d6 cubi cta inositol (Fig.4) bang 8,8g/1 va ty 18 chuyén héa dat 88%.

Vi dy 6. Chuyén héa maltodextrin thanh inositol bang qué trinh duge xiic tic bang da
enzym in vitro

Quéa trinh didu ché o-glucan phosphorylaza, phosphoglucomutaza, inositol
3-phophat synthaza va inositol monophosphataza 1a gibng nhu trong Vi du 1. Qua trinh
diéu ché isoamylaza va polyphosphat glucokinaza 14 giéng nhu trong Vi du 4. Maltoza
phosphorylaza dugc mua tir cong ty Sigma, Cat s6 M8284.

0,75ml hé phan tmg chira chat dém HEPES 100mM (d6 pH = 7,2), phosphat v
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co 10mM, ion magie hoa tri hai 5mM, ion ké€m 0,5mM, a-glucan phosphorylaza 5 U/ml,
phosphoglucomutaza 1 U/ml, inositol 3-phosphat synthaza 5 U/ml, inositol
monophosphat 2 U/ml, isoamylaza 1 U/ml, maltoza phosphorylaza 1 U/ml,
polyphosphat glucokinaza 1 U/ml, natri polyphosphat 10mM va maltodextrin 10 g/l
(ALDRICH, Cat 36 419672), duge cho phan tmg c6 xtc tac & nhiét d6 80°C trong 40 gio.
Nong d6 cudi ctia inositol (Fig.5) bang 7,8 g/l va ty 1 chuyén hoa dat 78%.

Vi du 7. Chuyén héa xenluloza thanh inosito]l bing qua trinh dwoc xtc tic bing da
enzym in vitro

So dd cua qué trinh chuyén héa xenluloza thanh inositol bing qué trinh dugc xtc
tac bang da enzym in vitro dugc thé hién trén Fig.6.

Xenlulaza dugc mua tir cong ty Sigma, Cat sé C2730; qué trinh diéu ché
phosphoglucomutaza, inositol-3-phophat synthaza va inositol monoi)hosphataza la
giéng nhur trong Vi du 1. '

Ca xenlodextrin phosphorylaza (Cthe 2989) va xenlobioza phosphorylaza
(Cthe 0275) d8u c6 ngudn gbc tir vi khudn Clostridium thermocellum. Hai gen ndy thu
duoc tir ADN hé gen twong img (ADN hé gen c6 sén tir trang web chinh thirc cia ATCC
(www.atcc.org)) theo phan timg PCR béng céch str dung céc doan mdi khic nhau va
duoc tach dong vao cac vecto pET20b bing phuong phap tach dong don (You, C., et al.
(2012)) dé thu duoc cac vecto bidu hién twong tUng: pET20b-CthCDP va
pET20b-CthCBP. C4 hai plasmit nay dugc bién nap vao vi khuin BL21 biéu hién E. coli
(DE3) va qué trinh biéu hién va tinh ché protein duoc tién hanh. Két qua cta qua trinh
tinh ché protein dugc thé hién trén Fig.7.

Trong thtr nghiém nay, xenluloza vi tinh thé (Avicel) duoc sir dung 1am co chét.
Truéec tién, xenlulaza (5 U/ml) va xenluloza (10 g/1) loai thwong mai dugc tron 14n trong
bé nuée da va duoc dé yén trong 5 phut; hdn hop nay dugc ly tAm & nhiét d6 4°C va dich
nbi bé mit duoc loai bo. Vién vén 1a hdn hop ciia xenluloza va xenlulaza c6 thé gén Kkét
voi xenluloza. Budc xit 1y ndy c6 thé loai bd gan nhu toan bd glucosidaza ra khéi
xenlulaza loai thuong mai d8 tranh tao ra mot lugng 16n glucoza tir qua trinh thiy phan
xenlobioza bing glucosidaza, vi thé cic san phdm thuy phan chinh 13 xenlobioza va
xenlodextrin.

0,75ml hé phan tng chira chit dém HEPES 100mM (d6 pH = 7,2), phosphat v6
co 10mM, ion magie héa tri hai SmM, ion kém 0,5mM, xenlodextrin phosphorylaza 5
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U/ml, xenlobioza phosphorylaza 5 U/ml, phosphoglucomutaza 1 U/ml, inositol
3-phosphat synthaza 5 U/ml, inositol monophosphat 2 U/ml va hdn hop ctia xenluloza
va xenlulaza néng d6 10 g/l, dwoc cho phan tng c6 xuc tac & nhiét 6 50°C trong 72 gio.
Nong d6 cubi ciia inositol bing 1,4 g/l va ty 1é chuyén héa dat 14%, nhu dugc thé hién
trén Fig.8.

Vi du 8. Chuyén héa xenluloza thanh inositol bing qua trinh duoc xuc tic bing da
enzym in vitro

Xenlulaza dwoc mua tir cong ty Sigma, Cat sé C2730; qué trinh diéu ché
phosphoglucomutaza, inositol 3-phophat synthaza va inositol monophosphataza la
gidng nhu trong Vi du 1; qua trinh diéu ché xenlodextrin phosphorylaza va xenlobioza
phosphorylaza 14 giéng nhu trong Vi du 7.

Trong thtr nghi€ém nay, xenluloza v6 dinh hinh tai tao (regenerated amorphous
cellulose: RAC) dugc st dung 1am co chét, 13 san pham cta Avicel sau khi xi 1y bang
axit phosphoric ddm ddc (Zhang, Y. H. P., et al. (2006), " A Transition from Cellulose
Swelling to Cellulose Dissolution by o-Phosphoric Acid: Evidence from Enzymatic
Hydrolysis and Supramolecular Structure." Biomacromolecules 7(2): 644-648). Trudc
tién, xenlulaza (5 U/ml) va xenluloza (10 g/l) loai thuong mai duoc tron 13n trong bé
nude d4 va dé yén trong bé nude d nay trong 5 phit; hén hop duoc ly tim & nhiét do
4°C va dich nbi bé mat dugc loai bd. Vién vén 1a hdn hop cua xenluloza va xenlulaza c6
thé gin két v6i xenluloza. .

0,75ml h¢ phan tng chira chit ¢&ém HEPES 100mM (d6 pH = 7,2), phosphat v6
co 10mM, ion magie héa tri hai SmM, ion kém 0,5mM, xenlodextrin phosphorylaza 5
U/ml, xenlobioza phosphorylaza 5 U/ml, phosphoglucomutaza 1 U/ml,
inositol-3-phosphat synthaza 5 U/ml, inositol monophosphat 2 U/ml va hén hop ctia
xenluloza va xenlulaza n<‘3ng d6 10 g/1, dugc cho phan Umg cé xuc tac & nhigt 46 50°C

trong 72 gid. Nong d6 cudi ctia inositol bang 4,8g/1 va ty 18 chuyén héa dat 48%.

Vi du 9. Chuyén héa xenluloza thanh inositol bing qua trinh dugc xuc tic bing da
enzym in vitro _

Xenlulaza dugc mua tir cng ty Sigma, Cat sé C2730. Viéc didu ché
phosphoglucomutaza, inositol-3-phophat synthaza va inositol monophosphataza la

gibéng nhu trong Vi du 1; qua trinh diéu ché xenlodextrin phosphorylaza va xenlobioza
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phosphorylaza 14 giéng nhu trong Vi du 7.

0,75ml h¢ phan Uimg chtta chat dém HEPES 100mM (d6 pH = 7,2), phosphat v6
co 10mM, ion magie héa tri hai SmM, ion kém 0,5mM, xenlodextrin phosphorylaza 5
U/ml, xenlobioza phosphorylaza 5 U/ml, phosphoglucomutaza 1 U/ml, inositol
3-phosphat synthaza 5 U/ml, inositol monophosphat 2 U/ml va hén hop cua xenluloza
va xenluloza néng d6 10 g/l trong Vi du 8, dugc cho phan ting cé xuc tac & nhiét d§ 40°C

trong 72 gid. Nong d6 cudi ciia inositol bang 2,3 g/l va ty 18 chuyén héa dat 23%.

Vi dy 10. Chuyén hoéa xenluloza thanh inositol bang qué trinh dugc xtc tac bang da
enzym in vitro

Xenlulaza dwoc mua tir cng ty Sigma, Cat s6 C2730; qua trinh diéu ché
phosphoglucomutaza, inositol 3-phophat synthaza va inositol monophosphataza la
gidng nhu trong Vi du 1; qua trinh diéu ché xenlodextrin phosphorylaza va xenlobioza
phosphorylaza 14 giéng nhu trong Vi du 7.

0,75ml h¢ phan tng chita 100mM HEPES chit dém (d6 pH = 7.2),
phosphat v6 co 10mM, ion magie hoa tri hai 5SmM, ion kém 0,5mM, xenlodextrin
phosphorylaza 5 U/ml, xenlobioza phosphorylaza 5 U/ml, phosphoglucomutaza 1 U/ml,
inosito]l 3-phosphat synthaza 5 U/ml, inositol monophosphat 2 U/ml va hdn hop cta
xenluloza va xenluloza néng d6 10 g/l trong Vi du 8, duoc cho phan tmg c6 xic tic &
nhiét d6 80°C trong 72 gid. Nong d6 cudi cta inositol bang 1,9g/1 va ty 1& chuyén héa
dat 19%.

Vi du 11. Chuyén héa xenluloza thanh inositol bang qua trinh dugc xtc tac bang da
enzym in vitro

Do san phdm cudi sau khi thiy phan xenluloza 13 glucoza, cin cho thém
polyphosphat glucokinaza va axit polyphosphoric & chuyén héa san phdm nay thanh
inositol.

Xenlulaza dugc mua tir cong ty Sigma, Cat sé C2730; qua trinh didu ché
phosphoglucomutaza, inositol 3-phophat synthaza va inositol monophosphataza la
gibng nhu trong Vi du 1; qu4 trinh diéu ché polyphosphat glucokinaza 13 gibng nhu
trong Vi du 4; va qud trinh didu ché xenlodextrin phosphorylaza va xenlobioza

phosphorylaza 14 giéng nhu trong Vi du 7.
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0,75ml hé phan Gng chira chit dém HEPES 100mM (d6 pH = 7.2), phosphat v6
co 10mM, ion magie hda tri hai SmM, ion kém 0,5mM, xenlodextrin phosphorylaza 5
U/ml, xenlobioza phosphorylaza 5 U/ml, phosphoglucomutaza 1 U/ml, inositol
3-phosphat synthaza 5 U/ml, inositol monophosphat 2 U/ml, hdn hop ctia xenluloza va
xenluloza ndng d6 10 g/l trong Vi du 8, polyphosphat glucokinaza 5 U/ml va natri
polyphosphat 10mM, duoc cho phan Gmg c¢6 xtic tac & nhiét do 50°C trong 72 gid. Nong
d6 cudi ctia inositol (Fig.8) bang 6,5g/1 va ty 1é chuyén héa dat 65%.

-18-



30998

YEU CAU BAO HO

1. Phuong phap diéu ché inositol bao gém cac budc:

(1) st dung tinh bdt hodc din xuét tinh bot 1am co chét, cho thém a-glucan
phosphorylaza, phosphoglucomutaza, inositol-3-phophat synthaza va inositol
monophosphataza d& tao ra hé phan tmg da enzym va tién hanh phan tmg dugc xtc
tac bang enzym; va

(2) tach va tinh ché san phdm cta phan ung dé thu dugc inositol,

trong d6 phéan tmg dugc xuc tac bz"mg enzym dugc tién hanh & nhiét d6 ndm

trong khoang tir 40 dén 100°C trong khoang thoi gian tir 10 dén 100 gio.

2. Phuong phép theo diém 1, trong d6 hé phin img da enzym con chita enzym khi
phan nhanh cta tinh bdt, maltoza phosphorylaza va o-amylaza, hodc enzym khtr
phin nhanh cta tinh bét, glucanotransferaza va a-amylaza; enzym khir phdn nhdnh
ctia tinh bdt nay 1a mdt trong hai enzym isoamylaza va pululanaza hodc ca hai enzym

nay.

3. Phuong phap theo diém 2, trong d6 hé phan tmg da enzym con chita polyphosphat
glucokinaza va polyphosphat; va trong d6 t6t hon néu polyphosphat 1a natri
polyphosphat.

4. Phuong phéap theo diém 1, trong d6 din xut tinh bot trong budc (1) bao gém mot
hodc nhiéu thanh phin bét ky trong s tinh bt duoc thity phan mot phan, tinh bot

dextrin, maltodextrin, malto-oligosacarit hoac maltoza.

5. Phuong phép diéu ché inositol bao gdm cac budc:

(1) st dung xenluloza hodc din xudt xenluloza lam co chat, cho thém
xenlulaza, xenlodextrin phosphorylaza, xenlobioza phosphorylaza,
phosphoglucomutaza, inositol 3-phophat synthaza va inositol monophosphataza dé
tao ra hé phan tmg da enzym va tién hanh phan tmg duoc xtc tac bang enzym; va

(2) tach va tinh ché san phdm ctia phan tng dé thu duoc inositol,
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trong d6 phan ing dugc xic tac bing enzym dugc tién hanh & nhiét d6 nim

trong khoang tir 40 dén 100°C trong khoang thoi gian tir 10 dén 100 gid.

6. Phuong phép theo diém 5, trong d6 t5t hon néu bude (1) bao gdm cac cong doan:

tron 14n xenluloza hodc dan xuét xenluloza v6i xenlulaza, ly tim va loai bo
dich nbi bé mit dé thu dugc hdn hop ctia xenlulaza va xenluloza;

trong d6 xenlulaza trong hén hop ciia xenlulaza va xenluloza khong chta
glucosidaza;

cho thém =xenlodextrin phosphorylaza, xenlobioza phosphorylaza,
phosphoglucomutaza, inositol 3-phophat synthaza va inositol monophosphataza vao

hén hop cua xenlulaza va xenluloza, dé tao ra hé phan Umg da enzym.

7. Phuong phép theo diém 6, trong d6 hé phan tmg da enzym con chita polyphosphat
glucokinaza va polyphospha; trong d6 t6t hon néu polyphosphat 1a natri
polyphosphat.

8. Phuong phép theo diém 5, trong d6 d4n xuit xenluloza trong buéc (1) bao gbm san
phim bt ky trong sb san phdm thu dugc sau khi xtr Iy so bd xenluloza, colodextrin

hodc xenlobioza.
9. Phuong phép theo diém 1 hodc diém 5, trong d6 hé phan tng da enzym con chia

cac thanh phan sau: chat dém, anion phosphat v6 co, ion magie hda fri hai, ion kém

hodc ion mangan.
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