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Glucose Isomerase trong san xuat syrup fructose: co’ ché,
irng dung va vai tro cia enzyme c6 dinh

Nhom Nghién ctru Enzymes.bio - Wellington, New Zealand - June 20, 2026

Glucose isomerase la enzyme xtc tac phan rng thuin nghich chuyén D-glucose thanh
D-fructose, vi vy né 1a mat xich trung tAm trong san xuit syrup fructose tir tinh bot.
Trong cong nghiép, dang immobilized glucose isomerase dwoc dung rong rai vi enzyme co
thé dwoc gitr trong hé phan (rng, gitip dong syrup glucose di qua va dwoc isomer hdéa thanh

syrup chira fructose theo cach dé kiém soat hon [,

Glucose Isomerase la gi?

Glucose isomerase, thuwong dwoc goi trong tai liéu ky thuat la xylose isomerase hoac D-xylose
isomerase, thudéc nhdm enzyme xuc tac phan rng isomer héa dwdorng. Tén goi “xylose isomerase” phan

anh co chit sinh hoc quan trong 1a D-xylose, trong khi tén “glucose isomerase” phé bién hon trong

cdng nghiép thuc phdm do vai tro chuyén D-glucose thanh D-fructose dé tao syrup fructose 21,

Vé ban chit hoa hoc, enzyme nay khéng cat mach tinh bot, khdong thiy phan lién két glycosidic va cling
khong tao thém nguyén tir m&i cho phan tir dworng. N6 xic tic sw tai sap x€p ndi phan tir gitra dang
aldose va ketose: D-glucose 1a aldose, con D-fructose la ketose; twong tw, D-xylose c6 thé dwoc chuyén

thanh D-xylulose 1.

Diém lam glucose isomerase tré& nén dic biét trong ché bién carbohydrate 1a phan (ng cia né nam sau
cac bu¢c thiy phan tinh bot. Tinh bot tir bdp, sdn hodc ngudn giau starch khac thwong dwoc chuyén
trwdrc thanh syrup glucose, sau dé glucose isomerase thwc hién bwéc isomer héa dé nang ty 1é fructose

trong syrup [,

Trong pham vi str dung B2B, glucose isomerase nén dwoc hi€u la enzyme xt ly nguyén liéu dwong
trong hé quy trinh, khong phai enzyme tiéu hda cho nguoi tiéu dung cudi. Enzyme nay pht hop véi cac
rng dung nhw syrup fructose, chuyén hoa dwong trong cong nghiép tinh bot, mét s6 moé hinh phan &ng

lién tuc va cac hwéng nghién ciru lién quan dén nén carbohydrate 151,
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Vi sao glucose isomerase quan trong trong san xuat syrup fructose?

Nguon glucose cong nghiép thwong dén tir tinh bot vi tinh bt c6 ngudn cung 1én, chi phi twong doi
thuan loi va c6 thé duoc thily phan bang enzyme thanh syrup glucose. Tuy nhién, glucose syrup khong
c6 cung ho so dd ngot va chirc nang cong thirc nhuw syrup chira fructose, nén buéc isomer héa bang
glucose isomerase gitip chuyén mot phan glucose thanh fructose ma khong phai thay doi hoan toan

ngudn nguyén liéu carbohydrate [°1,

Trong san xuat high-fructose syrup hodc high-fructose corn syrup, glucose isomerase déng vai tro &
“khau chuyén ciu tric dworng”. Sau khi tinh bot da dwoc xit ly thanh glucose, enzyme nay tao ra hdon

hop dwdrng cé chira fructose; hdon hop d6 cé thé dwoc dung trong dd6 uéng, banh keo, san pham sita,

thurc pham ché bién va cac hé cong thitc can chét tao ngot 6n dinh [,

Figure 1. Glucose isomerase xuc tic qua trinh déng phan héa thuan nghich D-
glucose thanh D-fructose théng qua su sap x&p lai aldose—ketose cé hd tro clia kim

loai.

Loi thé clia phan (ng enzyme Ia tinh chon loc. Thay vi stt dung diéu kién hoa hoc c6 thé dan téi nhiéu
san phdm phu hon, glucose isomerase dinh hwéng co chit trong ving hoat dong dé thwc hién phan
rng isomer hdéa mong mudn; diéu nay dic biét quan trong v&i nganh thuc phdm, noi hé so dwong va

tap phan trng can duoc kiém soat [°],

U'ng dung nay ciing c6 ¥ nghia vé&i cadc ngudn tinh bt ngoai bap. Nghién cttu vé chuyén héa tinh bot sin
thanh glucose va fructose bang quy trinh enzyme cho thdy chudi xtt Iy tinh bot-glucose-fructose khong

gioi han & mot nguyén liéu duy nhat, mién 12 nén tinh bot dwoc chuin bi phit hop cho cac budc enzyme

tiép theo 4.
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Co ché hoat ddng: tlr aldose sang ketose

O mtc phan ti, glucose va fructose cé cliing céng thirc tdng quat nhung khac cach sap xép nhém chitc.
Glucose la aldose, nghia la dang mach hé ctia n6 c6 nhém aldehyde; fructose la ketose, véi nhém

ketone & vi tri khac trong mach carbon. Glucose isomerase xtc tac sw chuyén vi nady ma khong lam thay

ddi téng s& nguyén tir carbon, hydro va oxy ctia phan tir dwong 2],

Phan &ng isomer héa thwong dwoc mo ta thong qua dang mach hé cua dwong. Trong dung dich,
glucose ton tai chi yéu & dang vong nhuwng luén c6 mot phan nhé chuyén qua dang mach hé; enzyme

nhan dién va én dinh trang thai thich hop clia co chit dé€ qua trinh tai sip x€p nhom chirc dién ra hiéu

qua hon so vé&i phan rng tw phat trong dung dich 3,

Nhiéu glucose isomerase la metalloenzyme, tirc hoat dong xtc tic lién quan dén ion kim loai trong
trung tAm hoat dong. Nghién ctru ciu tric gan day vé su gan xylitol tai vi trf M1 cta glucose isomerase
cho thdy twong tac tai viing gin kim loai c6 thé gy thay ddi cdu dang trong kénh gan co chit, nhin

manh vai tro ctia kién tric viing hoat dong doi véi kha ning xuc tac 71,

Can lwu y phan rng glucose-fructose la thuin nghich. Enzyme khéng “ép” toan b glucose thanh
fructose theo mot chiéu tuyét déi; hé phan (rng tién dan t&i cAn bang phu thudc vao nhiét do, pH, ndng

do co chat, thoi gian lwu, thanh phan syrup va cach bo tri reactor .
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Figure 2. Trong cong nghiép, glucose isomerase thuwdng duwoc st dung trong cac

thiét bj phan &ng tang c8 dinh dang cot nhdi cé enzyme c6 dinh dé san xuét siro

giau fructose tu siro glucose.
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Chinh vi ph&n &ng c6 can bang, sadn xuit syrup fructose khong chi 1a viéc thém enzyme vao glucose
syrup. Quy trinh can ki€ém soat mirc tiép xuc giira co chat va enzyme, dong thoi xir Iy cac yéu to co thé
1am gidm hoat tinh bi€u kién, chidng han tap chit trong syrup, diéu kién pH léch viing phut hop hodc

nhirng thanh phan anh huéng dén trang thai kim loai ctia enzyme [,
Glucose isomerase tw do va immobilized glucose isomerase khac nhau thé nao?

Trong phong thi nghiém hodc mot s6 quy trinh mé, enzyme c6 thé dwgc dung & dang hoa tan. Tuy
nhién, trong san xult syrup lién tuc, dang c6 dinh — thwong dwoc goi la immobilized glucose

isomerase — c6 loi thé ro rét vi enzyme duwoc gan hodc gilt trong mot pha ran, con syrup glucose di

qua 1&p xtc tac sinh hoc [,

Cé dinh enzyme gitp tach chirc nang xic tac khéi dong san phdm. Thay vi enzyme di theo syrup sau
phan rng, enzyme duoc gitr lai trong reactor, hé tre van hanh lién tuc, tai st dung xtc tac sinh hoc va

gidm nhu ciu tach enzyme khéi syrup thanh pham 1,

Cac chién lwgc c6 dinh c6 thé khac nhau: hdp phu ion, lién két cdng hoa tri, bao goi trong clu tric
polymer hodc c6 dinh trén hat vi nang carbohydrate. Nghién ctru vé c6 dinh glucose isomerase trén
DEAE-sepharose di so sdnh hwéng c6 dinh ion va cong hoa tri, trong khi nghién cru khac phat trién vi
nang carbohydrate dwoc bién tinh dé gan cong hda tri enzyme cho cac irng dung thwec phadm va duwoc

pham (8],

Tiéu chi so sanh Glucose isomerase dang tw do Immobilized glucose isomerase

Vi tri enzyme trong hé

. Phéan tan trong dich phan (ng DPuoc gilt trén hodc trong gid thé ran

phan &ng
Kha ndng dung cho dong Han ché hon vi enzyme di cung dong Phu hop hon véi packed-bed hodc hé dong
lién tuc san phdm qua
Tach enzyme khoi san . L N . . i

ha C6 thé can budc xtr ly bo sung Dé hon vi enzyme nam lai trong reactor
pham

o, o Kho hon trong quy trinh [6ng déng C6 thé tai str dung trong nhiéu chu ky van
Tai str dung xuc tac hat hanh

nha an

N L . . . L » C6 thé bj anh hudng bai cau truc gia thé va
Rui ro khuéch tan co chat Thap hon vi enzyme tiép xuc truc tiép ) .
kich thudc o

Ung dung dién hinh Nghién ctru phan &ng, x&r ly mé HFCS, syrup fructose, md hinh lién tuc
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Dbiém danh d6i cia enzyme c6 dinh la co chit phai khuéch tan vao ving chira enzyme trén gia thé. Néu
syrup qua nhét, chira tap ran hodc dwoc van hanh véi thoi gian lwu khdng phu hop, phdn rng c6 thé bi

gi¢i han béi truyén khéi thay vi chi béi hoat tinh noi tai cia enzyme 191,

Du vy, bang chirng (rng dung cho thiy c6 dinh glucose isomerase 12 mot hwéng rit quan trong trong
cong nghiép syrup. Nghién ciru vé enzyme ti t6 hop c6 dinh cho san xuat high-fructose corn syrup da

tip trung truc tiép vao muc tiéu nang hiéu qua san xuat HFCS, phan 4nh sy phu hop ctia dang c6 dinh

véi hé quy trinh cong nghiép [,

Figure 3. Ung dung thuwong mai chinh cla glucose isomerase |3 san xuat siro
fructose, dong thdi enzyme nay con ¢é vai trd trong thwe phdm ngot, d6 udng va xir

ly sinh hoc carbohydrate.
Vi tri cGia glucose isomerase trong chudi xtr ly tinh bot

Mot chudi xir Iy tinh bot dién hinh cé thé dwoc hiéu theo ba 16p phdn &ng. Trudc hét, tinh bot dwoc
pha v& va thiy phan thanh dextrin hoac oligosaccharide; ti€p theo, cac phan tir nay dwoc dwong hda

thanh glucose; cudi cling, glucose isomerase chuyén mot phan glucose thanh fructose dé tao syrup

chira fructose %I,

Trong mot sd thiét k& quy trinh, buéc dwong hda va isomer hda c6 thé duoc két hop dé rut ngdn chudi
xw ly. Nghién ctru t6i wu hdéa dong thoi dwong hda va isomer hba dextrin thanh high-fructose syrup da
str dung hon hop amyloglucosidase c6 dinh va glucose isomerase ¢6 dinh, cho thiy kha ning phdi hop

enzyme trong ciing mdt dinh huéng cong nghé 11,
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Cach tiép can két hop nay c6 y nghia vi glucose isomerase khong tw tao glucose tir tinh bdt. N6 cin co

chat la glucose hoac dwong phu hop khac; do d6, chat lwvgng budc thiy phan tinh bot quyét dinh truc

ti€p dén dong nguyén liéu ma glucose isomerase nhan dwoc .

Véi tinh bot san, nghién cru chuyén tinh bdt sdn thanh glucose va fructose bang quy trinh enzyme c6
gia nhiét vi sdng cho thiy nguon starch phi bap c6 thé duwgc dwa vao chudi sdn xuit dudng gia tri cao.

Diéu nay quan trong déi vé&i cac khu vue ¢6 ngudn sin doi dao hodc mudn da dang héa nguyén liéu

cho syrup fructose 1,
Cac irng dung cong nghiép va huwdng nghién ctru lién quan

San xuat syrup fructose va HFCS

U'ng dung trudng thanh nhat cia glucose isomerase 1a chuyén glucose syrup thanh syrup chira
fructose. Trong hé nay, enzyme khong déng vai tro tao ngot trwc ti€p ma la cong cu bién doi thanh
phan duwong, gitp nha san xuit diéu chinh ty 1é glucose-fructose theo muc tiéu cong thirc va yéu cau

ché bién [,

HFCS dic biét gén lién véi immobilized glucose isomerase vi van hanh lién tuc giup duy tri dong syrup
on dinh. Packed-bed reactor hodc cac ciu hinh twong tw cho phép syrup di qua lop enzyme c6 dinh,

trong khi enzyme dwoc gitt lai dé ti€p tuc xic tac cho cac dong co chat tiép theo [,

Figure 4. So v&i qua trinh déng phan héa duwdng khéng dung enzyme, glucose
isomerase cho phép tao fructose cé tinh chon loc trong diéu kién &n hoa hon va tao

it sdn pham phan hdy phu hon.
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Syrup fructose tir nguon tinh bdt khéng truyén théng

Cac nguon tinh bot khong truyén théng, bao gdbm nguyén liéu giadu starch dia phwong hodc phu phim
ndng nghiép phu hop, dang dwoc quan tAim dé san xuit glucose syrup. Khi glucose syrup da dwoc tao
ra, glucose isomerase c6 thé tré thanh budéc ti€p theo dé nang gia tri sdn phadm thanh syrup chira

fructose Pl

Diém cAn nhin manh 1a glucose isomerase khong khic phuc dwgc moi van dé cia nguyén liéu thd. Néu
budc tién xtr ly tinh bot tao nhiéu tap chit, chdt mau, ion khéng mong mudn hoic cic thanh phian tc
ché, hiéu qua isomer héa cé thé bi anh huéng; vi vy chat lwong glucose syrup dau vao van la yéu t§

quy trinh quan trong [,

Quy trinh mét ndi va tich hop xtc tac

M6t hwdng phat trién dang chu y la tich hop glucose isomerase v&i cac hé xic tac khac trong cing
chudi phan &ng. Nghién clru vé sdn xuit fructose mot noi tir glucose da két hop xuc tac enzyme va xic
tac di thé, minh hoa cach phan rng isomer héa c6 thé dworc tich hop vao hé chuyén hba carbohydrate

phtrc tap hon (6],

Cach tiép cin tich hop ¢ tiém nang gidm s6 bwdc tach trung gian, nhwng ciing lam ting d6 kho kiém
soat. Moi xtc tac c6 vung diéu kién phu hop riéng; khi ghép enzyme v&i xic tac di thé, can cin bang

giita diéu kién thuan loi cho protein enzyme va diéu kién can cho xiic tac héa hoc [6],
San xuat fructose syrup tir lactose bang hé enzyme phéi hop

Glucose isomerase ciing c6 thé tham gia cac hé enzyme phoi hop ngoai nén tinh bot. Nghién ciru vé
combi-CLEAs ctia B-galactosidase va glucose isomerase da hwéng téi sdn xuit fructose syrup mot noi

tir lactose, trong dé B-galactosidase xir ly lactose con glucose isomerase chuyén phan glucose sinh ra

thanh fructose [,

Ung dung nay cho thay gia tri ctia glucose isomerase khong chi nam & HFCS truyén thdng. Khi mot quy
trinh sinh ra glucose nhw chat trung gian, enzyme nay cé thé dwoc xem nhw cdng cu chuyén déi tiép

theo dé thay ddi ho so dwdng ciia hé san pham 111,
Chuyén héa xylose va nén sinh hoc

Vi glucose isomerase ciing 1a xylose isomerase, enzyme nay c6 lién quan dén chuyén h6a D-xylose
thanh D-xylulose. Trong boi canh sinh hoc cong nghiép, phdn rng nay dwoc chi y vi xylose la dwong

pentose phd bién trong biomass lignocellulose, con kha ning chuyén héa pentose hiéu qua la mot vin

dé lon ctia cac quy trinh sinh hoc B,
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Glucose Isomerase — relative activity vs pH
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80 A
optimum plateau

60 -

401

Relative activity (%)

20

pH

Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 5. Hoat tinh tuwong d6i cla glucose isomerase theo pH, cho thay viing téi wu
& pH 7,2-8,0.

Tuy nhién, irng dung xylose khong nén dwgc dién gidi nhw ban sao don gian clia sdn xult syrup
fructose. Nén nguyén liéu, vi sinh vat st dung ti€p theo, muc tiéu sdn phidm va can bang phan rng déu
khac; vi vdy vai tro cia glucose isomerase trong hé xylose cin dwoc danh gia theo tirng quy trinh sinh

hoc cu thé 2],

Nén tang cho 5-hydroxymethylfurfural va héa chat sinh hoc

Fructose la co chat thuén loi hon glucose trong nhiéu tuyén tao 5-hydroxymethylfurfural, mot héa chat
nén sinh hoc quan trong. Vi glucose isomerase cé thé chuyén glucose thanh fructose, enzyme nay xuit

hién trong cac chién lwoc chemo-enzymatic nham bién glucose thanh sdn phdm gia tri cao hon truwdc

khi ti€p tuc khtt nwéc hodc chuyén héa héa hoc 131,

Cac nghién ctru vé dung méi ion, siéu 4m va hé xuc tac cho chuyén glucose thanh 5-
hydroxymethylfurfural cho thdy phan (rng isomer héa c6 thé 1a mot bwdc trong chudi chuyén héa rong

hon. Tuy viy, nhirng diéu kién nhw dung méi dac biét hodc xic tic hda hoc manh can dwoc xem xét cin

than vi enzyme protein cé gi¢i han 6n dinh riéng 4],

?2 e

Yéu td quy trinh dnh hwdng dén hiéu qua isomer héa

pH la mot yéu to trung tAm vi n6 anh hwdng dén trang thai ion hda cua acid amin trong ving hoat
dong, trang thai co chit va do bén ciu tric ciia enzyme. Néu pH 1éch khoi viing phtu hop cla enzyme cu
thé, kha ning gin co chit va téc do isomer héa c6 thé gidm ngay ca khi ndng do glucose dau vao cao
81
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Nhiét do ciing c6 hai tic dong song song. Nhiét do cao thwdng 1am gidm dd nhét syrup va c6 thé ho tro
téc d6 phan *ng dén mét gi¢i han nhit dinh, nhwng nhiét qua mirc hodc kéo dai cé thé gy mat ciu

tric protein va lam gidm tudi tho enzyme, dic biét trong hé van hanh lién tuc [*°,

Thanh phin khoang va ion kim loai cAn dwoc hi€u nhuw mot phan cia méi tredrng enzyme. Cac nghién
clru vé ving gan kim loai va thay ddi cdu dang khi chit twong tw co chit gin vao vi tri M1 cho thiy

trung tAm hoat dong ctia glucose isomerase phu thuéc manh vao kién triic kim loai-protein-co chat [71,

Glucose Isomerase — relative activity vs temperature

100 Optimum 58-63 °C

80 -

thermal denatura

60 -
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Relative activity (%)
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0 T T T T T T
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Illustrative profile modelled from the stated optimum range; not measured assay data.

Figure 6. Hoat tinh tuwong d6i cla glucose isomerase theo nhiét d6, véi mirc téi wu
& 58-63 °C va su suy giam dac trung do bién tinh nhiét khi vuot qua nhiét do t6i
wu.

Do tinh sach ctia syrup glucose dau vao ciling quan trong. Tap chat tir thiy phan tinh bot, chat mau,
muodi, sdn phdm phu nhiét hodc thanh phan c6 kha ndng bam 1én gid thé c6 dinh c6 thé 1am giam hiéu
qua truyén khdi, lam bién d6i moi trudrng cuc bd hodc riut ngan tudi tho van hanh cia immobilized

glucose isomerase 11,

Trong hé enzyme c6 dinh, kich thwéc hat, cdu tric 16, phwong thirc lién két va dod bén co hoc clia gia thé
déu anh hwdng dén hiéu suit. Nghién ctru vé vi nang carbohydrate c6 dinh glucose isomerase cho thay
vat liéu mang khong chila “chdé bAm” ma con quyét dinh cach enzyme tiép xiic v&i co chit trong (rng

dung thuc phadm va dwoc pham ],
Bang chirng khoa hoc: phan nao da trwdng thanh, phan nao dang phat trién?

Bang chirng manh nhit cho glucose isomerase nam & phan rng D-glucose thanh D-fructose. Tir cac

cong trinh kinh dién vé chuyén D-glucose thanh D-fructose bang enzyme dén cac nghién ctru hién dai

veé enzyme cd dinh cho HFCS, vai tro nay da dwoc xac 1ap rd trong cong nghiép carbohydrate [,
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Bang chirng vé enzyme c6 dinh cling twong ddi virng vi nhiéu nghién ctru tp trung truc tiép vao cé

dinh glucose isomerase, tir gan ion/cong hda tri cho dén enzyme tai t6 hop c6 dinh. Cac cong trinh nay

cung hwdng téi muc tiéu ndng do 6n dinh, tai st dung va kha nang vin hanh phu hop véi sdn xuét

syrup 18l,

Bang chirng vé tich hop quy trinh dang phat trién nhanh. Cac nghién ctru dong thoi dwong hdéa-isomer

héa dextrin, hé combi-CLEAs tir lactose va m6 hinh mot n6i glucose-fructose cho thiy glucose

isomerase c6 thé dwoc dwa vao hé enzyme da thanh phan hodc chudi xic tac lai, nhwng mitc do san

sang cdng nghiép phu thudc vao tirng cdu hinh 101,

Hwdng rng dung

HFCS va syrup fructose tir

glucose syrup

Immobilized glucose
isomerase trong dong lién

tuc
DPong thoi dudng hda—
isomer hda dextrin

Fructose syrup tlr lactose
bang combi-CLEAs

Chemo-enzymatic glucose-
to-HMF

Chuyén hoa xylose trong

sinh hoc cong nghiép

Murc dd trwdng
thanh twong déi

R4t trudng thanh

Truwdng thanh

DPang phat trién/irng
dung chuyén biét

Pang nghién ctru
rng dung

Dang phat trién

Phu thudc hé sinh

hoc

Gidi han can hiéu ding

Vai tro cla glucose isomerase

Isomer héa glucose thanh
fructose

Gilt enzyme trong hé dé xir ly
syrup

Két hop vdi amyloglucosidase

Chuyén glucose sinh ra tir
lactose thanh fructose

Tao fructose trung gian thuan
loi hon cho HMF

Chuyén xylose thanh xylulose

Lwu y ky thuat chinh

Can kiém soat can bang
phan &ng va van hanh
reactor

Phu thudc gia thé, truyén
khé&i va dd bén van hanh

Phai can bang diéu kién cho
nhiéu enzyme

Can phdi hgp enzyme va

kiém sodt san phdm phu

Dung modi va xuc tac hda hoc
6 thé anh hudng enzyme

Can tich hop vdi chuyén hda
vi sinh hodc budc tiép theo

Giti han dau tién 12 cAn bang phan &ng. Glucose isomerase khong phai cong cu chuyén toan bd glucose

thanh fructose trong moi b6i canh; né xuc tac phan &ng thuin nghich va hiéu qua thwc t€ phu thudc

vao hé van hanh, nén cach dién giai “enzyme tao fructose” phailuén di kém hiéu biét vé cin bang

glucose-fructose 11,
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Glucose Isomerase — dose-response (diminishing returns)
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Illustrative dose-response; confirm with plant trials. Not measured assay data

Figure 7. Minh hoa ddp (rng theo liéu cla glucose isomerase trong khoang st dung
khuyé&n nghi 0,1-1,0% w/w.

Gi&i han thir hai la enzyme khong thay thé cac bwéc thiy phan tinh bot. Néu nguyén liéu ban dau la
starch, cin c6 cac enzyme va diéu kién phu hop dé tao glucose trudc; glucose isomerase chi phat huy

vai tro chinh khi co' chit cé thé di vao phan trng isomer héa [,

Gi&i han thir ba 1a khéng phai moi nguén glucose isomerase déu c6 cung hanh vi. Enzyme tlr cac vi sinh
vat khac nhau c6 thé khac nhau vé d6 bén nhiét, ving pH pht hop, ai lwc co chit va kha nang chiu diéu
kién quy trinh; nghién ctru dot bién dinh huwéng trén glucose isomerase tir Thermoanaerobacter

ethanolicus cho thay cai tién protein cé thé lam thay d6i hiéu qua xiic tac va do bén nhiét [*°],

Gi&i han thir tw 1a ¢6 dinh enzyme khong tw ddng ddm bao hiéu suit cao hon trong moi trworng hop.

Immobilization cé thé cai thién kha ndng tai sir dung va van hanh lién tuc, nhwng ciing cé thé tao can

tré khuéch tan hodc lam thay ddi cdu dang enzyme néu phwong thitc gin khong phu hop 1,

Cudi cung, cac rng dung ngoai syrup fructose — nhw hé mot néi, chuyén hoéa lactose, hoic chudi tao
HMF — can dwoc xem la cac ngir cdnh cong nghé riéng. Ching khong nén dwoc suy rong truc tiép tir

HFCS néu chwa danh gia co chat, dung méi, xiic tac di kém, vat liéu cd dinh va muc tiéu san pham 131,
Vai tro ciia Enzymes.bio trong cung irng Glucose Isomerase

Enzymes.bio cung cap glucose isomerase cho khdch hang B2B cin nguyén liéu enzyme cho cac rng
dung phu hop trong ché bién, phat trién quy trinh hodc nghién cru tng dung. Enzymes.bio la nha cung
cip truc tuyén, khong phai nha san xuat enzyme va khong tw mé ta la phong thi nghiém phat trién hay

kiém nghiém enzyme.
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San phadm dwoc ban truc ti€p online theo don vi 1 kg. Khi dat hang, khach hang nhin kém CoA va SDS
dé ho tro viéc ti€p nhan, lwu kho, danh gia thong tin chit lwgng va st dung sdn phdm trong moi truong
quy trinh phu hop.

Glucose Isomerase — residual activity over time
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Figure 8. Minh hoa su suy giam dd bén nhiét cla glucose isomerase — hoat tinh
con lai gidm dan theo thoi gian & nhiét d6 van hanh.

Cach doc tai liéu ky thuét vé glucose isomerase nén tip trung vao ba ciu hoi vin hanh: co chit dau vao
c6 thuc sw 1a glucose hodc dwong cé thé isomer hda khéng; hé phan &ng 1a mé hay dong lién tuc; va
enzyme dwoc dung & dang tw do hay c6 dinh. Ba yéu t6 nay quyét dinh phan 1&n cach enzyme thé hién
trong quy trinh thuc t& 101,
Tom tat ky thuat

Glucose isomerase la enzyme isomerase xuc tic chuyén D-glucose thanh D-fructose va D-xylose thanh

D-xylulose. 'ng dung quan trong nhat 1 san xuat syrup fructose va HFCS tlr glucose syrup cé ngudn

gdc tinh bot, trong d6 enzyme lam thay d6i hd so dwdng thay vi thily phan tinh bot truc tiép 21,

Dang immobilized glucose isomerase dac biét phu hop v&i van hanh lién tuc vi enzyme dwoc gitt trong
reactor con syrup di qua vung xdc tic. Cac nghién ctru vé cd dinh trén vit liéu mang, enzyme tai t6 hop
c6 dinh va hé ph6i hop enzyme cho thiy immobilization 1a nén tdng cong nghé quan trong ctia &rng

dung cong nghiép [,

Vé co ché, enzyme xtc tac su tai sap x€p aldose-ketose trong viing hoat dong c6 lién quan dén vi tri
gan kim loai va ciu dang kénh co chat. Vi phan (rng thuin nghich va nhay véi pH, nhiét do, thanh phan
syrup va thiét ké reactor, glucose isomerase nén dwoc vin hanh nhw mét thanh phan cda quy trinh

dwoc kiém soat, khong phai chat chuyén héa dwdng dung tiy tién 7],
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Ngoai HFCS, glucose isomerase con c6 mit trong cac hwéng phat trién nhw dong thoi duwong héa-
isomer hda dextrin, fructose syrup tir lactose, chuyén héa xylose va chudi chemo-enzymatic tao hoa
chat sinh hoc. Cac hwéng nay c6 tiém nang nhwng can dwoc danh gia theo tirng hé co chat va ciu hinh

quy trinh cu thé 11,

P3at mua Glucose Isomerase truwc tuyén

Ban theo don vi 1 kg, c6 sdn trong kho va sdn sang giao hang. Dit mua truc ti€p trén clra hang
clia ching tdi — thanh todn truc tuyén va chiing toi sé xt 1y don hang. Mdi don hang déu kém

Chrng nhan Phan tich va Bang Dit liéu An toan.

Mua Glucose Isomerase >

Tai liéu tham khao

Duwoc danh s6 theo thir tw trich dAn dau tién. Cac nguén truy cp mé, déu dwoc xac minh c6 thé truy cap tai thoi diém xuat ban; s§

trich dan trong bai lién két dén day.
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