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TOM TAT

V6i nhitng ddc tinh nhu chdng sdu rang, phit hop voi bénh nhéan ddi thdo dudng, tré nho,
van dong vién thé thao, duong chuc nang isomaltulose dugc coi 1a ¢6 thé thay thé duong mia.
Isomaltulose dwogc san xuat thwong mai tir sucrose bang cong ngh¢ 1én men vi sinh. Trong qua
trinh tim kiém vi sinh vat sinh isomaltulose, chung vi khuén Enterobacter sp. ISB-25 duoc phén
1ap. Enterobacter sp. ISB-25 sinh tong horp sucrose isomerase Vi hoat luc 55 IU/ml trén m01
truong SPY ¢ diéu kién nhiét d6 30 °C, lic 150 vong/phiit va lugng gidng tiép 10 %. Hiéu suit
chuyén héa sucrose thanh isomaltulose dat 85 % sau 12 gio véi ndng do sucrose ban dau 20 %
va mat do té bao 60 % so véi mat d¢ trén mdi truong SPY. San pham chuyen héa sau khi cd dic
va két tinh mot budc c6 do tinh khiét 97 %. Chung Enterobacter sp. ISB-25 c¢6 nang luc chuyén
héa tuong dwong ching cong nghiép hién hanh. Quy trinh san xuat isomaltulose tir sucrose sir
dung Enterobacter sp. ISB-25 dugc dé xuat va thir nghiém & quy md 300 lit.

Tuwr khéa: sucrose, isomaltulose, dudng chiric nang, Enterobacter, chuyén héa, san xuat.

1. MO PAU

Hién nay nhu cau thay thé viéc s dung sucrose (duong mia) bang mot loai dudng khéc
ngay cang gia tang do nhiing anh huong khong t6t ciia né t6i sirc khoé con ngudi nhu: gép phan
gdy béo phi, sau rang, tiéu duong va lodng xuong. Isomaltulose 1a mot dong phan cua sucrose va
dugc san xuat tir sucrose thong qua chuyén héa enzyme trong d6 lién két 1,2- -glycosid gitra
glucose va fructose dugc thay thé bang lién két 1,6-glycosid. Isomaltulose c6 tinh chat vat 1i va
cam quan gan gidng vdi sucrose va c6 gid tri niang lugng nhu sucrose. Isomaltulose dugc ddnh
gid la mot sy thay thé hop 1i cho sucrose béi rat nhiéu wu diém [1]: (i) Khong gdy siu ring do
céc lién cau khuan trong ring mi¢ng khong c6 kha nang sir dung isomaltulose; (ii) Puoc co the
tiéu hod va hp thu cham hon rat nhiéu so véi sucrose, gdy ra anh huong khong dang ké toi ndng
do duong va insulin trong mdu; (iii) Khong bi 1€n men bai phan 16n cdc vi khudn va nam men,
bén trong axit va invertase, khong huat am, do vay thyc pham chira isomaltulose bén va 6n dinh
hon. Gan diy nguoi ta da chimg minh rang isomaltulose con t6t cho chirc ning cua nio, ting bo
nho.
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Enzyme sucrose isomerase (SI) (EC5.4.99.11) (con goi la isomaltulose synthase) chiu trach
nhiém chuyén héa sucrose thanh isomaltulose 1an dau tién duoc tach chiét t&r Protaminobacter
rubrum bdi Weidenhagen va Lorenz nam 1957 [2]. Sucrose isomerase ngoai ra con dugc tim
thdy & nhiéu vi sinh vat khic, trong d6 c6 Serratia plymuthica NCIB 8285 [3], Erwinia
rhapontici NCPPB 1579 [4], Klebsiella sp. LX3 [5], K. planticola CCRC 19112 [6], Pantoea
dispersa [77], Agrobacterium radiobacter MX-332 [8], Pseudomonas mesoacidophila MX-45
[9], Enterobacter sp. FMB-1 [10]. Trong thién nhién, isomaltulose c6 1& dong vai tro gitip vat
chu canh tranh gianh nguén dinh dudng véi céc vi sinh vat khdc trong mdi trudng giu sucrose
boi phan 16n vi sinh vat khong c6 kha ning sir dung isomaltulose [7].

Hién nay, isomaltulose da dugc ing dung rong ri trong san xuat thyc pham va dugc pham.
Pi diu trong san xuét nhitng san phim nay 12 Tap doan Siidzucker ctia Dirc ciing 12 nha san xuat
duong 16n nhét cta chau Au. Ngoai ra, Cerestar (thugc Tap doan Cargill) va Shin Mitsui (Nhét)
cling 1a céc cong ty 16n san xudt isomaltulose. Isomaltulose cong nghiép dwoc san xuét tir
sucrose qua phan g dong phan hod boi enzyme sucrose isomerase. Cong nghé san xuat
isomaltulose phd bién nhit hién nay trén thé gidi 1a sir dung té bao cb dinh ciia Protaminobacter
rubrum [11].

Viét Nam 1a mot trong nhitng qudc gia c6 ngudn nguyén liéu dudng sucrose doi dao. Viée
chuyen héa duong sucrose thanh isomaltulose voi gid tri cao (gdp 10 1an so voi nguyén liéu ban
dau) s& tao gid tr] gia tang cho san xuat néng nghiép, cung cap san pham phuc vu tiéu dung trong
nude va xuat khau. Trong nghién ciru nay ching t6i thir nghiém san xudt isomaltulose tir dudng
mia st dung ching Enterobacter sp. ISB-25 phén 1ap tir Viét Nam.

2. NGUYEN VAT LIEU VA PHUONG PHAP
2.1. Nguyén vit liéu
2.1.1. Chung vi sinh vat

Chung vi khuan Enterobacter sp. ISB-25 sir dung trong nghién ctru dugc tiép nhén tir Bao
ton gen Vi sinh vét cong nghiép thyc pham, Vién Cong nghiép Thyc pham (B Cong Thuong).
Enterobacter sp. ISB-25 trudc d6 dugce phan 1dp tir phan giun thu thép tai Vuon Bach thao (Ba
Pinh, Ha Noi). ISB-25 dwoc xép vao chi Enterobacter dya trén d6 twong dong 1439/1450
(99 %) cua rDNA so voi trinh ty HM172500 cua Enterobacter hormaechei RCPS-3.
Enterobacter sp. ISB-25 dugc bao quan trong 6ng thach nghiéng chira méi truong LB agar
(bacto-tryptone 1 %, cao ndm men 0,5 %, NaCl 1 %, agar 1,5 %, pH 7.5).

2.2. Phwong phap nghién ctru
2.2.1. Kiém tra kha ndng sinh isomaltulose

Enterobacter sp. ISB-25 dugc nudi ciy lic 150 vong/phiit qua dém trong binh tam gidc 250
ml chira 50 ml méi truong SPY (sucrose 4 %, peptone 1 %, cao ndm men 0,4 %, pH 6,5) [12] &
30 °C. Dich nudi cdy dugc loai bo té bao bang li tim & 16000 g trong 10 phit & 4 °C. Canh
truong duge nho 1én ban sic ki (Silica gel 60 Fass, Merck) va chay bang hé dung méi chira
ethylacetate - acetic acid - nuéc (4 : 3 : 1, v/v). Isomaltulose (Wako, Japan), sucrose (Slgma)
glucose (Sigma) duoc st dung 1am chuén. Béan sic ki dwoc nhuém bing cach phun 1&n bé mit
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hon hgp diphenylamine - aniline — axit phosphoric - acetone (0,15 : 0,18 : 11 : 100, w/v/v/v), va
say ¢ 115 °C trong 10 phut [133].

2.2.2. Anh huong cua diéu kién nudi cay lén hoat lyc sucrose isomerase

Céc yéu té cong nghé nhu nhiét d6 nudi cdy, lwong gidng tiép, ché d6 thong khi 1én kha
nang sinh sucrose isomerase cua Enterobacter sp. ISB-25 duoc xac dinh. Ching nghién ctru
trude tién duoc nudi cdy lic trong binh tam gidc 250 ml chira 50 ml méi truong LB ¢ 30 °C
trong diéu kién lic 150 vong/phit (mdi truong LB khong chira sucrose nén khong kich hoat su
biéu hién ctia sucrose isomerase). Sau 24 gio, sinh khéi dugc thu hdi va loai bo canh trudng
bang li tim & 16000 g trong 10 phiit & 4 °C. Sinh khéi Enterobacter sp. ISB-25 sau d6 duoc sir
dung cho nghién ciru diéu kién sinh téng hop enzyme.

bé xdc dinh diéu kién nhiét d¢ thich hop cho sinh téng hop sucrose isomerase, sinh khéi
thu dugc tir 5 ml canh truong LB dugc bo sung vao binh tam gidc 250 ml chira 50 ml mdi trudng
SPY va nudi cdy & cdc nhiét do 20, 25, 30, 35, 40, 45 °C & ché d6 lic 150 vong/phiit. Twong ty
nhu vay, dé khao sit anh hudng cua tdc do Iic, sinh khéi tir 5 ml canh truong LB dugc bd sung
vao binh tam gidc 250 ml chtra 50 ml mdi trudng SPY va nuéi cdy & 30 °C véi toc d¢ lic 50,
100, 150, 200, 250 vong/phit. Anh huéng cua lwong giéng tiép duoc xdc dinh bang céch chuyén
sinh khéi thu duogc tur 2.5, 5.0, 12.5, 15.0 ml canh truong LB vao binh tam gidc 250 ml chira
50 ml moi truong SPY va nudi cay & 30 °C véi toe do lac 150 vong/phit.

Sau 24 gio, 1 ml sinh khdi duoc thu nhan bang i tim & 16000 g trong 10 phiit & 4 °C va
rira 2 1an bang dém phosphate 100 mM, pH 7.0 d4 lam lanh. Hoat tinh sucrose isomerase dugc
xdc dinh bang cach bd sung 450 pl sucrose 4 % trong dém phosphate 100 mM, pH 7,0 va u ¢ 37
°C trong 15 phiit trén thiét bj Thermocomfort (Eppendorf) & ché do lic 600 vong/phit. Luong
duong khir sinh ra dugc xdc dinh bang phwong phip Somogyi [14] véi duong chuan 1a
isomaltulose (sucrose khong phai la duong khir). Mot don vi hoat tinh isomaltulose synthase
duogc xédc dinh 1a lugng enzyme chuyén héa sucrose thanh 1 umol dudng khir trong mot phiit &
diéu kién phan tich.

2.2.3. Piéu kién chuyén héa sucrose thanh isomaltulose

Enterobacter ISB-25 dugc nudi cdy lic 150 “vong/phit trong binh tam gidc 250 ml chira 50
ml mdi trudng SPY, pH 6.5. Sau 24 gid, sinh khdi duoc thu héi bang li tim & 16000 g, nhiét do
4 °C trong 10 phit. Sinh khéi dugc rira 3 1dn bang dém phosphate 50 mM, pH 6.5. Qué trinh
chuyén héa sucrose thanh isomaltulose dugc thyc hién trong dung dich dudng sucrose pha trong
dém phosphate 50 mM, pH 6.5 sir dung sinh khéi Enterobacter ISB-25 lam xiic tac.

Pé xdc dinh anh huéng ciia mat do té bao 1én hiéu sudt chuyén héa, sinh khéi thu dugc tir
10, 20, 30, 40, 50 ml canh truong SPY (twong rng v6i mat do 20, 40, 60, 80, 100 %) duoc bd
sung vao 50 ml dung dich sucrose 20 % pha trong dém phosphate 50 mM, pH 6.5 va lic 150
vong/phiit & 40 °C. Sau 24 gid, sinh khdi dugc loai bo bang li tim & 16000 g trong 10 phut va
thanh phan dich chuyén héa dwoc phén tich bang sic ki 1ong cao dp. Tuong tw nhu vay, anh
hudng cta nong do co chat 1én sinh chuyén héa sucrose thanh isomaltulose dugc x4c dinh bang
viéc str dung ndng do sucrose 10, 20, 30, 40 % véi mat do té bao 12 60 %. Pong hoc chuyén héa
sucrose thanh isomaltulose dugc xac dinh bé“mg viéc stt dung mat do té bao 60 %, néng do
sucrose 20 %. Mau dugc 13y ra theo gio va phan tich thanh phan chuyén héa nhu da néu ¢ trén.
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2.2.4. Thu hoéi va két tinh san pham

Dich dudng sau chuyén héa dugc li tim & 16000 g trong 10 phit nham loai sinh khéi vi
sinh vat. Dich dudng duoc tiép tuc xir 1i bang cich bd sung 0,5 % than hoat tinh, khudy & 50
vong/phiit trong 30 phiit & 80 °C nham loai nhidm tap tir mdi trudng nudi cdy ciing nhu cic
thanh ph?ln sinh khéi tu phan. Than hoat tinh duoc loc bé‘ing giéy loc sau d6 dich dugc c6 vé 70°
Bx bang thiét bi c6 chan khong gia nhiét & 80 °C. Ngay sau khi bd sung mot lwgng nhé tinh thé
mam isomaltulose trong diéu kién c6 khudy qua trinh két tinh din ra va duoc duy tri trong 24
gio (hinh 7). Isomaltulose tinh thé dugc thu hdi bang li tim vit.

2.2.5. Phédn tich hoa hoc

Dé phan tich héa hoc, hdn hgp sau chuyén héa dugc li tim va loc qua mang 0,2 pm nhim
loai sinh khdi va céc hat lo limg. Thanh phan dich chuyén héa va san pham isomaltulose duoc
phan tich béng sdc ki 16ng cao dp (HPLC, Shimadzu) str dung cot C18 (250 X 4,6 mm, Alltech),
nhiét do cot 40 °C, véi pha ddng 1a nudc, tdc d6 dong 0,2 ml/phuit va detector RID.

3. KET QUA VA BAN LUAN

3.1. Kiém tra kha niing sinh isomaltulose

Thir nghiém véi cdc duong chuan cho thay ki thuat TLC sir dung cho phép phan tich
sucrose, isomaltulose, glucose/fructose. Cac vét sau khi nhuc}m ¢6 mau xam nau. Phéan tfcI} canh
truong cua Enterobacter ISB-25 trén mo6i truong SPY cho thay ching c6 kha nang chuyén héa
rat manh sucrose thanh isomaltulose. Trong hon hop tao thanh, isomaltulose 1a thanh phan chiém
ti trong dp ddo, ngoai ra con ¢6 mot luong nho sucrose chua chuyén héa. Két qua thé hién rd hon
khi phan tich bang HPLC (hinh 8).

3.2. Cac yéu td anh huéng 1én sinh téng hop sucrose isomerase

3.2.1. Anh huong ciia nhiét dg
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Hinh 1. Anh huong cua nhiét d¢ t6i sinh tong hop sucrose isomerase boi Enterobacter sp. ISB-25.
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Nhiét d6 1a yéu t6 anh huong rat 16n t6i kha ning sinh tong hop enzyme. Hoat luc sucrose
isomerase cua Enterobacter sp. ISB-25 cao nhét khi nudi & nhiét d6 30 °C (dat 52,8 IU/ml). 0
cac nhiét d6 1an can nhu 25 °C hay 35 °C hoat tinh enzyme chi con khoang mét nira, tuong ing
voi 28,6 va 30,7 IU/ml (hinh 1). O céc nhiét d6 20 °C hay 45 °C hoat tinh sucrose isomerase thu
duoc 1a rat thap (8,0 va 6,1 TU/ml).

3.2.2. Anh hromg ciia ché dé thong khi

Enterobacter 1a vi sinh vat thudéc nhém vi hiéu khi va dd thodng khi c6 anh hudng 16n toi
sinh truong, phat trién. Véi tdc do lac 150 vong/phiit, hoat tinh enzyme sucrose isomerase dat
dugc cao nhét (54,8 IU/ml) (hinh 2). Lic voi toc do 1on hon hofic nho hon déu dén t6i sy thay
d6i 16n vé hoat lyc sucrose isomerase. O toc do lic 50 vong/phit va 250 vong/phit hoat Iwc
enzyme thu duoc lan luot 1a 23,9 va 33,1 IU/ml, tic 1a khoang mot nira so véi diéu kién tdi wu.
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Hinh 2. Anh huong cua tdc d6 lic dén téi sinh tong hop sucrose isomerase boi Enterobacter sp. ISB-25.
3.2.3. Anh hudng ciia lirong giong tiép

Trong san Xuat ti 1& tlep gidng 1a mot trong nhimng yéu to cong ngh¢ quan trong. Thong
thuong nha san xuat mong mudn giam ti 1¢ tlep giong aé han che dau tu vé  trang thiét bi cho cic
muc [én men trung gian. Tuy nhién, ti 1¢ tiép gidng nho tiém 4n rui ro vé& kha ning tap nhiém
cling nhu hiéu suét 1én men. Nghién ctiru ¢ quy md phong thi nghiém v6i Enterobacter sp. ISB-
25 cho thay ti 1¢ gidng tiép 10 % la thich hop nhat (hinh 3). Tang hodc giam ti 1¢ tiép giong déu
din téi sy giam sit hoat luc sucrose isomerase trong dich 1én men. Sy giam sit vé hoat luc
enzyme khi st dung ti 18 giéng tiép 16n hon 10 % c6 thé 1i giai 12 do méi trudng trong pha khoi
dong khong chira sucrose va vi sinh vat khong sinh sucrose isomerase. Tuy nhién, ciing cén luu
y anh huong cta lugng gidng tiép 1a twong dbi nho (thay doi < 10 %) khi so sanh véi céc yéu t6
khéc nhu nhiét d6 va do thong khi.
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Hinh 3. Anh huong cua ti 1é giéng tiép t6i sinh tong hgp sucrose isomerase boi
Enterobacter sp. ISB-25.

3.3. Cac yéu t6 anh huéng 1én hiéu suit chuyén héa sucrose thanh isomaltulose
3.3.1. Anh huomg ciia mdt dé té bao

Mot trong nhitng yéu t6 anh hudng 16n téi gia thanh san xuit isomaltulose 12 lugng sinh
khdi can thiét dé thuc hién phan tng chuyén héa. Hiéu sut chuyén héa dung dich sucrose 20 %
thanh isomaltulose v&i cac mat té bao khdc nhau tir 20 % téi 100 % duoc khao sat (mat do
100 % tuong tmg véi mat do té bao tao dugc trén moi trudng nudi cay SPY). Két qua cho thdy
sau 24 gio phan ng, voi mat do té bao 20 % hiéu suit chuyén héa sucrose thanh isomaltulose
dat 70,1 % (hinh 4). Hiéu suat chuyén héa ting dan téi 85,4 % khi mat do té bao sir dung ¢ mirc
60 %. Viéc st dung mat do té bao 16n hon khong dem lai thay d6i déng ke vé hiéu suat chuyén
héa. Piéu nay cho thiy hi¢u suit chuyén héa 85 — 86 % la hiéu sudt ngudng clia sucrose
isomerase tao bai Enterobacter sp. ISB-25. Hiéu suit nay ciing twong duong véi cdc cong bd
gén day [10, 15, 4, 116] va nhinh hon so v&i Protaminobacter rubrum CBS 574.77, ching cong
nghi¢p hién hanh [11].
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Hinh 4. Anh hudng cua ti 18 sinh khéi Enterobacter sp. ISB 25 t&i hiéu suat chuyén héa
sucrose thanh isomaltulose.
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3.3.2. Anh huong ciia nong dg co chat

Trong céng nghé chuyén héa duong, viée st dung nong d6 co chit cao s& gitp giam chi phi
cho cdc cong doan cd dac va két tinh sau nay. Hiéu suat chuyén héa sucrose thanh isomaltulose
duogc khao sat véi cac nong d6 co chit tir 10 % dén 40 % s dung mat do té bao 60 %. Két qua
chuyén héa sau 24 gio cho thay higu suat cao nhat 84,4 % dat dugc khi dung dich sucrose 20 %
dugc st dung (hinh 5). O néng d6 sucrose 10 %, hiéu sut chuyén héa la thép nhét va chi dat
70 %. C6 thé ndng d6 duong 10 % khong tao 4p sudt thim thau dii 16n dé e ché sinh trudng cua
Enterobacter sp. ISB 25 va mot phan co chat duoc sir dung. Vi nong d6 duong 40 %, hiéu suat
chuyen hoa tuy giam nhung van & mirc khd cao (78,1 %). Trong thuc thé san xuét, mic di mirc
chuyén héa nay thap hon so v6i muc dat duge ¢ ndng do sucrose 20 %, kha nang str dung dung
d;c}l co chit 40 % can dugc xem xét do nhiing uu thé trong cong doan c6 dic va két tinh san
pham.

Hiéu suét chuyén hda, %
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Hinh 5. Anh huong cta ndng d6 co chét toi hiéu suat chuyén héa sucrose thanh isomaltulose
boi Enterobacter sp. ISB 25.

3.3.3. Thoi gian phdn vmg va hiéu sudt chuyén héa

Hiéu suét chuyén hda, %
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Hinh 6. Dong hoc cua phan g chuyén héa sucrose thanh isomaltulose xiic tac boi
Enterobacter sp. ISB 25.
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Nham xic dinh thoi gian phan tng phit hgp, dong hoc ctia qué trinh chuyén héa sucrose
thanh isomaltulose dugc xac dinh st dung mat do té bao 60 % véi n(‘Sng dd co chat ban dau 1a
20 %. Két qua cho thay phan tng chuyén héa dién ra nhanh chéng véi trén 80 % sucrose duoc
chuyén thanh isomaltulose trong vong 3 gid dau (hinh 6). Trong nhiing gi6 sau, phan Gmg dién ra

cham va thanh phan hdn hop phin ung duy tri & mic on dinh 3.4. C6 dic va két tinh
isomaltulose.

Dé c6 thé két tinh isomaltulose mot cdch hiéu qué, thanh phan dich chuyén héa phai du
sach. Céc thi nghiém tham do cho thiy luong tap chit khong dwoc qud 25 %. Nhu vay, voi hiéu
suét chuyén héa dat duoc trén 80 %, viéc két tinh san phém dé tao isomaltulose tinh khiét 1a kha
thi. Dich truc hét duge li tim nham loai sinh khéi vi sinh vét sau d6 xt 1f bang than hoat tinh
nhim loai nhidm tap tir moi trudng nudi cay ciing nhu cdc thanh phan sinh khéi tu phan. Dich da
lam sach duoc cb dic vé 70 °Bx va mét luong nho tinh thé mam isomaltulose duoc bd sung
trong diéu kién c6 khudy. Qua trinh két tinh dién ra nhanh chéng va sy thay doi d6 duc cta dung
dich c6 thé quan sat bang mét thudng (hinh 7). Qua trinh két tinh dugc duy tri trong 24 gid nham
tan thu isomaltulose. Sau khi loai bo phan dich léng bang li tAm vat, phan tinh thé duoc hoa tan
trong nuéc dé xdc dinh thanh phan. Két qua cho thdy, v6i quy trinh két tinh mot budc, duong
isomaltulose thu nhan dugc c6 do tinh khiét 97 % (hinh 8).

""4 m U

Hinh 7. Céc buéc trong cong doan két tinh san phim chuyén héa. (A) — dich chuyén héa sau
khi ¢6 v€ 70 °Bx va bo sung mam isomaltulose; (B) - sau L gi(‘j ket tinh; (C) — sau 24 gid ket
tinh, cdc tinh thé isomaltulose tao thanh két lang dudi day.
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Hinh 8. Séc ki d6 HPLC ciia san phdm chuyén héa sucrose béi Enterobacter 1SB-25
(hinh trdi) va san pham sau khi két tinh (hinh phai).
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3.5. Quy trinh san xuit isomaltulose

Moi twong SPY
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30 °C., suc khi

»| Nhin giéng, 30°C
¢6 suc khi, 24h

v

Li tAm, thu sinh
khoi

v

Chuyén héa
40°C. pH 6.5. 12h

v

Ly tam/loc
loai sinh khoi

Dich chwa
isomaltulose

Xir li
than hoat tinh

v

Co dac, 70 °Bx

v

Két tinh

y

Li tAm viit

v

Siy

San phim
duong
isomaltulose

Sucrose
20-40%

Hinh 9. Quy trinh cong nghé san xuat isomaltulose tir sucrose sir dung ching
Enterobacter sp. ISB-25.
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Duya trén nhimng két qua dat dugc, quy trinh cong nghé san xuat isomaltulose dugc dé xuat
nhu trong hinh 9. Theo d6, ching Enterobacter sp. ISB-25 dugc hoat héa trén mdi truong thach
LB & 30 °C trong 24 gid va nhan gidng trong ndi 1én men chira mdi truong dich LB & ché do
khudy 150 vong/phiit, suc khi 0,5 v/v/phit & 30 °C trong 24 gid. Giéng dugc tiép vao moi
truong SPY v triing theo ti 16 thé tich 1 : 9 va 1én men tiép & 30 °C, khudy 150 vong/phdt, suc
khi 0,5 v/v/phiit trong 24 gio. Sinh khdi dugc thu hoi bang li tim lién tuc & 16000 g va chuyén
vao ndi phan tmg chira dung dich dudong sucrose 20 %, pH 6,5. Phan tng chuyén héa duogc thuc
hién & 40 °C véi toc do khudy 50 vong/phiit trong 12 gid. Dich duoc loai bo sinh khdi bang li
tdm lién tuc & 16000 g. Phan dich trong duoc bd sung 0,5 % than hoat tinh, nang nhiét 1&én 80 °C
va khudy & 50 vong/phiit trong 30 phit. Dich dugc loai than hoat tinh bang méy loc khung ban
va ¢ dic toi nong d6 70 °Bx sir ~dung thiét bi c6 chan khong. Dé két tinh, 0,01 % tinh thé
isomaltulose dugc bd sung va khudy dao ¢ 50 vong/phiit trong 12 gio. Hon hop dugce li tam 16
dé thu hdi tinh the Trong truong horp can thiét, tinh thé co thé dugc hoa lai trong nuoc vé nong
d6 70 °Bx va tién hanh két tinh 1an 2. San pham duoc sdy & 55 °C trong thiét bi siy tang trong
Quy trinh cong ngh¢ da dugc thir nghiém tai Vién Cong nghiép thuc phim & quy md ndi lén
men 300 lit v&i cdc trang thiét bi ¢6 sdn. Hiéu sudt chuyén héa sucrose thanh isomaltulose dat
85 %. San pham thuc nghiém sau Kkét tinh 14n 1 ¢6 d0 tinh khiét 89,6 % va dat 97,0 % sau 1an két
tinh thu 2.

4. KET LUAN

Chung Enterobacter sp. ISB-25 phan 1ap tai Viét Nam c6 kha ning sinh tong hop sucrose
isomerase vOi hoat lyc 55 IU/ml trén mdi truong SPY ¢ diéu kién nhiét do 30 °C, lic 150
vong/phut va lugng gidng tiép 10 %. Hiéu suat chuyén héa sucrose thanh isomaltulose dat 85 %
sau 12 gio voi nong do sucrose ban dau 20 % va mat do té bao 60 % so v6i mat do trén moi
truong SPY. San pham chuyén héa sau khi c6 dic va két tinh mot budc & quy md phong thi
nghiém c6 d6 tinh khiét 97 %. Chung Enterobacter sp. ISB-25 ¢6 nang luc chuyén héa twong
duong ching coéng nghi¢p hién hanh. Quy trinh san xuit isomaltulose tir sucrose si dung
Enterobacter sp. ISB-25 duogc dé xuét va thir nghiém & quy mo ndi 1én men 300 lit. Hiéu suat
chuyén héa sucrose thanh isomaltulose dat 85 %. San phém thuc nghiém sau Kkét tinh 14n 1 ¢c6 do
tinh khiét 89,6 % va dat 97,0 % sau lan két tinh thi 2.

Loi cam on. Nghién ctru nay dugc thyuc hién béng kinh phi tai trg tr S& Khoa hoc va Cf)ng ngh¢ Ha Noi.
Céc tac gia ghi nhan déng gép cua cac sinh vién Bui Thi Quynh Anh va Dinh Puc Hién trong qua trinh
thuc hién nghién curu.
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ABSTRACT

TECHNOLOGY FOR ISOMALTULOSE PRODUCTION FROM SUCROSE USING
ENTEROBACTER SP. ISB-25

Nguyen Thanh Thuy, Nguyen Thi Hoa Mai, Dinh Thi My Hang, Vu Nguyen Thanh®
Food Industries Research Institute, Address?
“Email: thanh@firi.ac.vn

Thanks to healthy effects against dental diseases and suitability for diabetic patients,

children, physically active peoples, isomaltulose is considered as a promising sucrose
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replacement. Commercially, isomaltulose is produced from sucrose by bacterial fermentation.
During a screening program for isomaltulose producer, strain ISB-25 identified as Enterobacter
sp. was isolated. Enterobacter sp. ISB-25 sucrose isomerase activity reached 55 IU/ml in SPY
medium after 12 hours of incubation at 30 °C with shaking speed of 150 rpm and with seed
culture ratio of 10 %. By using Enterobacter sp. ISB-25 cells at the density equal to 60 % of that
obtained in SPY broth as biocatalyst, 85 % of sucrose was converted to isomaltulose in a 20 %
sucrose solution at 40 °C after 12 hours. Conversion product after concentration and one step
crystallization has the purity of 97 %. Isomaltulose production activity of Enterobacter sp. ISB-
25 is slightly higher than current industrial strain Protaminobacter rubrum CBS 574.77.
Technology for isomaltulose production from sucrose using Enterobacter sp. ISB-25 was
proposed and tested in a 300 liter fermentor.

Keywords: sucrose, isomaltulose, functional sugar production, Enterobacter, conversion.
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