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NGHIEN CUU CHUYEN HOA SUCROSE THANH 5-HYDROXYMETHYL-2-
FURFURALDEHYDE BANG SU KET HQP GIUA NHIET VA XUC TAC HCI

CONVERSION OF SUCROSE INTO 5-HYDROXYMETHYL-2-FURFURALDEHYDE
BY COMBINATION OF HEAT AND HCI AS A CATALYST
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Tém tat - 5-Hydroxymethyl-2-Furfuraldehyde (5-HMF) c6 rét nhidu
trng dung trong céac linh vire khac nhau cla cOng nghiép. Nghién
ctru duoc tién hanh nham khai thac nhirng wu diém vwot trdi cha
sw két hop gitra nhiét va xuc tac HCI nham chuyé&n héa sucrose
thanh 5-HMF. Cac yéu té anh hwéng dén phan (rng chuyén héa
duwoc khao sat: nhiét do, nong doé xuc tac, thoi gian, ti 1é co chét:
chét xuc tac (g/ml). Cac théng sb t6i wu ctia phan (ng chuyén héa
dwoc xac dinh: nhiét d6 200°C, n6ng dd xuc tac HCI 2M, thoi gian
phan trng 10 phut, ti 1& co' chét : chat xuc tac 1:16 (g/ml) véi hiéu
suét chuyén hoa 5-HMFcao nhét 12 43,34 + 2,23 %. Két qua nghién
cru da chirng minh sy két hop gitra nhiét va xuc tac HCI véi co
chét sucrose c6 thé thay thé cac phwong phap khac trong qué trinh
sa&n xuét 5-HMF.

T khéa - 5-Hydroxymethyl-2-Furfuraldehyde; hiéu suét chuyén
héa 5-HMF; sucrose; xtc tac HCI; sy két hop gitra nhiét va xuc tac
HCI.

1. Pat vin dé

5-HMF la san phdm trung gian cta phan tng caramel
va phan tmg Maillard [1] . 5-HMF c6 rat nhidu img dung
da dang trong cac linh vuc khac nhau cua cong nghiép. 5-
HMF 13 co chat dé san xuét polymer, nhya tai sinh,
polyester, ... trong cong nghiép vat liéu; 1a chat c6 hoat tinh
sinh hoc cao dugc Gtng dung trong hoa ndng, y dugc, ...
dugc phdi tron v6i nhién lidu 16ng trong cong nghiép ning
luong; 14 co chat dé tong hop dialdehyde, eter, chat béo c6
khdi lwong phan tir thap va cac dan xuét hiru co khac ... [2].
Hon nita, 5-HMF con c6 tiém niang Gmg dung trong y duoc
nhu: diéu ché thude didu tri cac bénh than kinh, tim mach
va ndi tang. Ngoai ra, 5-HMF con c6 tac dung lam giam sy
tich tu cac chét doc trong co thé, dac biét con co kha ning
loai bé cac gbe tu do chdng oxy héa [3]. Trong cong nghiép
thye pham, hop chit 5-HMF duoc st dung dé tong hop cac
chét phu gia thuc phdm nhu: alapyridaine, acid levulinic,
acid fomic, ... [4]. Bén canh d6, 5-HMF la hop chat c6 kha
ning trc ché sy phat trién ciia nAm men va vi khuén, vi vay,
hop chat nay con dugc sir dung dé bao quan thyc pham 1én
men [5].

5-HMF va dan xuit ctia n6 duge phat hién tir cui thé ki
19 va cho dén nay di c6 hon 1000 cdng trinh nghién ctru vé
phuong phap san xuét 5-HMF dugc cong bd, diéu nay da
minh chimg cho tim quan trong ctia 5-HMF [6]. Phan 16n
cac nghién ctru trude sir dung phuong phap két hop giira
nhiét: hoi nude bao hoa, hoi nuéc qua bao hoa, nude nhiét
.. [7] va cac loai xuc tac khac nhau nhu: acid vo co, acid hitu
co, acid lewis, mudi ... [6] dé chuyén hoa dudng fructose
thanh 5-HMF. Tuy nhién, thiét bi ding cho cac nghién ctru
da tién hanh dt tién, 1am viéc & 4p sudt cao, chi phi bao tri
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bao dudng 16n nén 1a ganh néng vé kinh té cho qua trinh san
xuat vGi qui md cong nghiép. Hon nira, cac acid v6 co va
mubi vo co dugc sir dung 1am chat xtc tac & cac nghién ciru
trude bat bude phai loai bo hoan toan trudce khi dua vao st
dung trong y hoc, sinh hoc va thyuc pham. Ddi véi cac nghién
ctu sir dung xUc tac acid hiru co thi cudng lye xtc tac cua
acid hiru co thap hon acid v6 co va dé& dang bi phan hity boi
nhiét d6 cao, diéu nay anh huong dang ké dén phan tng
chuyén hoa fructose thanh 5-HMF.

Ngudn nhiét trong nghién ctru nay ¢ gia thanh thap,
van hanh don gian, chi phi bao tri bao dudng thip va chua
duogc khai thac triét ¢é chuyén héa dudong thanh 5-HMF.
Ngoai ra, nguon va gia thanh cta sucrose phong phu va
thép hon so véi fructose. Hon thé nira, HCI dugc st dung
nhu mét loai phu gia thuc phém vi tinh an toan d6i véi ddi
tuong st dung [8]. Nén HCl s& 1a mot xtic tac thich hop cho
qué trinh san xuat 5-HMF, nhim ning cao kha ning st
dung cua san phém tho thu dwgc sau phan ung khi HCI
duoc loai bo bang phuong phép trung hoa véi NaOH hodc
pha loang dén nong do qui dinh nhu 13 mot phu gia thyc
pham (0,05 M) [8].

Nghién ctru nay dwoc tién hanh nhim muc dich khai
thac nhiing uu diém vuot troi cua sy két hop gitia nhiét va
xuc tic HCI nham chuyén héa sucrose thanh 5-HMF.

2. Nguyén li¢u, h6a chit va phwong phap nghién ciru
2.1. Nguyén li¢u, héa chit

Sucrose, phenol, acid sulfuric (95 - 98%),

dihydroxyacetone (DHA) (Merck-btc); fructose (Himedia-

An Do); glucose, acid clohydric (36 - 38%), natri
hydroxit (96%), kali natri tartrate (Trung Qudc);
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acid dinitrosalicylic, 5-Hydroxymethyl-2-Furfuraldehyde
(5-HMF), nudce khur ion, methanol (Sigma-Aldrich, USA).
2.2. Phwong phdp nghién ciru

Tat ca cac phan ing chuyén hoéa dugc tién hanh tron,g
binh phan ung kin bang st (50 ml) chiu nhiét va ap suat
cao voi tu say (101-2, Ketong, Trung Qudc). Cac san pham
thd thu dwoc sau phan ng chuyen héa dugc bao quan &
4°C @é tién hanh cac phan tich tiép theo.
2.2.1. Khdo sat anh hwong ciia nhiét do phan iing dén phan
ing chuyén hoa sucrose thanh 5-HMF

Sucrose voi khoi lugng 1g dugc hoa tan trong 10 ml
HCI 0,05M bang may khuay tir. Hon hop dugc thyc hién
phan Gng & cac nhiét 36 100°C dé~n ZZQOC, ghénh 1éch nhiét
do gifra cac phan tng 1a 20°C. Mau trang gom sucrose (19)
vé‘ 10 ml nude khir ion dugc tién hanh song song voi cac
diéu kién nhu mau cé xtc tac.
2.2.2. Khdo sat anh huong cua néng do xic tac dén phan
itng chuyén hoa sucrose thanh 5-HMF

Sucrose vdi khdi luong lg dugc hoa tan trong 10 ml
HCI ¢ cac nong d6 khac nhau bang may khuay tur. H(f)n hop
duogc thuc hién phan tng & nhiét ¢4 toi uu vdi cac nong do
HCI(M): 0,05; 0,2; 0,4;0,6;0,8; 1,0; 1,2; 1,4; 1,6; 1,8; 2,0;
2,2;24,2,;2,8; 3,0.

2.2.3. Khao sat anh huong cua thoi gian phan ing dén
phan itng chuyén hoa sucrose thanh 5-HMF

Sucrose véi khdi luong 1g duoc hoa tan trong 10 ml
HCI 2M bang may khuay tir. Hon hop dugc thyc hién phan
g ¢ nhiét d6 va ndng do xuc tac toi wu véi cac thoi gian
phan tung (phut): 5, 10, 15, 20, 25, 30, 35. Mau tring gdm
1g sucrose va 10ml nude khir ion dugce tién hanh song song
voi cac diéu kién nhu mau c6 x(c tac.

2.2.4. Khdo sdt danh hiong ciia ti ¢ co chdt va chdt xiic tac
dén phan wrngchuyén hoa sucrose thanh 5-HMF

Hon hop gém sucrose va HCI dugce thuc hién phan tmg
& nhiét dg, nong do HCI va }hﬁri gian toi vu da duoc lya
chon vai cac ti 1€ (co chat: chat xtc tac, g/ml): 1:2, 1:4, 1:6,
1:8,1:10, 1:12, 1:14, 1:16, 1:18.

2.3. Phwong phdp phdn tich
2.3.1. Xdc dinh ham lwong carbohydrate tong (TC)

Ham lwong TC duoc xac dinh bing phuwong phap
phenol - sulfuric acid [9]. Ham lugng TC dugc tinh todn
bang % (g TC/100g sucrose).

2.3.2. Xac dinh ham luong dwong khir (RS)

Ham luong RS dugc xac dinh bing phuong phap
dinitrosalicylic acid [10]. Ham lugng RS dugc tinh bang %
(g RS/100g duong sucrose).

2.3.3. bg {zd'p thu UV ciia san pham tho thu dwoe sau phdn
wng chuyén héa

bo hép thy UV ciia san phdm tho thu dwoc sau phan
ung chuyén hoéa duge xac dinh tai bude song 284nm [11].
2.3.4. X&c dinh hiéu sudt chuyén héa sucrose thanh 5-HMF

Hi¢u sudt chuyén hoa 5-HMF dugc xc dinh bang
phuong phap séc ky long hiéu nang cao (HPLC). San pham
thé sau phan mg dugc trung hoa bang NaOH va loc qua
mang loc ¢6 dudng kinh 16 mang 0,2pum. 20pL mau dugc

tiém vao HPLC. Hén hop nudc khir ion va methanol
(90:10, v/v) dugc loc qua mang loc ¢6 duong kinh 16 mang
0,2 um dugc s dung lam pha dong véi toc d6 dongl
ml/pht. Cot C18 (Dionex, 5 pm, 120 A, 4,6 x 50 mm), dau
ddo UV trén HPLC (Dionex Ultimate 3000, Thermo
Scientific, M) duoc sir dung dé phan tach va xac dinh do
hép thu cua 5-HMF tai budc song 284 nm. Hicu sut
chuyén héa sucrose thanh5-HMF dugc tinh bang % (g 5-
HMF/100g sucrose).

2.3.5. Phirong phdp phan tich sé liéu

Phan mém Minitab 16 duoc st dung dé phan tich sy
khac biét co y nghia cua két qua thi nghiém.

3. Két qua nghién ctru va thao luin
3.1. Anh hwéng ciia nhiét dp dén phan ikng chuyén héa
sucrose thanh 5-HMF

Nhin chung, nhiét d6 trong khoang khao sat khong cd
anh huong 16n dén phan tng chuyén hoa sucrose thanh
5-HMF khi khong c6 xuc tac va cd xuc tac. TC cua phan
g ¢6 xuc tac va mau tréng thay doi khong 16n. RS ¢6 sy
thay do6i dang ké ddi voi mau c6 xuc tac nhung nguoc lai
dbi voi mau trang RS déu bang 0. pH cua mau trdng va mau
¢6 xtc tac hau nhu khong thay doi. Hiéu suat chuyén hoa
5-HMF va d6 hap thu cua san pham tho (phan anh muc do
hinh thanh céc san pham trung gian ctia phan tng caramel
[11]) khong c6 sy khac nhau nhiéu giita cac nhiét d di lya
chon dé khao sat d6i voi mau co xic tac va khong thay doi
dbi v6i mau trang.
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Hinh 1. Anh huong cua nhiét do dén hiéu sudt chuyén hoa
sucrose thanh 5-HMF
TC ciia mau xtic tic va mau tring déu khong co su
chénh 1&ch dang ké gitra cac nhiét d6. Vi mau co xuc tac,
khi nhiét d¢ tang thi RS tang dan, cu thé tir 100 - 140°C RS
tdng manh, trong khodng nhi¢t d6 tir 140 - 220°C RS tang
khong dang ké va ham luong RS dat cuc dai voi gia tri
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90,14 £ 2,67% tai 220°C.Vdi méu tréng thi ham Iugng RS
bang 0 vi sy thity phan sucrose thanh duong khir (glucose
va fructose) khong xay ra. Khi nhiét do tang dan cing voi
anh hudng cta xtc tac HCI 0,05 M, sucrose bi phan hiy
thanh glucose, fructose va cac hop chit chira nhom chirc
aldehyde (-CHO) vi vdy luong RS ting dan. Trong khi do,
RS ctia mau trang c6 gia tri 0 vi phan tmg thiy phan sucrose
thanh glucose va fructose, hodc chuyén héa duong khir
thanh cac hop chat c6 nhom chirc aldehyde (-CHO) chwa
xay ra. pH ctia mau c6 xiic tac va mau tring thay doi khong
dang ké Vi phan mg phan huy 5-HMF thanh acid hitu co:
acid levulinic, acid formic [2]... dién ra cham. Khi nhiét do
tang dan, hiéu suit chuyén hoa 5-HMF va do hap thu cua
mAu c6 xuc tac ting dan. Trong khoang nhiét do 100-140°C
hiéu sut chuyén héa 5-HMF ting khong dang ké, 140-
200°C hi¢u suat chuyén héa 5-HMF ting manh va tir 200-
220°C 5-HMF tang nhe. Ham luong 5-HMF dat gia tri cuc
dai cuc dai 1a 0,30 = 0,06% va do hép thu cuc dai 1a 0,96 +
0,07 tai 220°C. Phan tmg chuyén héa sucrose thanh 5-HMF
va cac hop chit trung gian khong xay ra khi khong c¢6 xuc
tac trong khoang nhiét d¢ khao sat nén ham lugng 5-HMF
va do ha?ip thu cua san phém tho déu béng 0. Bén canh do,
két qua nghién ctru ciing cho thiy phan Gmg chuyén hoa
bang phuong phap nhiét khi c6 mit xtc tic HCI xdy ra t6t
hon $0 véi phan tmg chuyén hoa khdng cé x(c tac.

Phan tich sy khac biét c6 y nghia dugc tién hanh va két
qua phan tich cho thay & cac nhiét d6 200°C va 220°C c6 sy
chénh léch hiéu suét chuyén héa 5-HMF khong dang ké va c6
su khac biét hoan toan ddi véi cac nhom nhiét d6 phan tng
khac. Do d6, nhiét d6 200°C dugc lva chon 1am nhiét d6 phan
{mg chuyén héa t&i wu cho cic nghién ciru tiép theo.

3.2. Anh hwéng ciia néng dj xic tic dén phin ing
chuyén héa sucrose thanh 5-HMF

Nong d6 xtic tac co anh huong rat 16n dén phan tng
chuyén hoa sucrose thanh 5-HMF. TC, RS cua phan tmg
c6 su thay déi 16n giira cac ndng do xdc tac HCI duoc lya
chon dé khao sat. Bén canh d6, hiéu suét chuyén hoa 5-
HMF va d6 héap thu ctia san pham thé ciing c6 su khéc biét
16n gifta cac nong do xdc tac HCI.

TC va RS khong thay d6i dang ké tir 0,05 M - 2,6 M va tir
2,6 M - 3,0 M giam manh vi ndng d6 HCI cao lam cho duong
khir (hop chét c6 chira nhém aldehyde, -CHO) hoac 5-HMF
(hop chét c6 chira nhom aldehyde, -CHO) bi phan hity thanh:
acid levulinic, acid formic,... [2], hinh thanh polymer khong
tan hodc san pham cudi ciia phan tmg caramel dan dén TC va
RS giam dang ké. Hon thé nita, phan tmg caramel xay ra ménh
liét d3 hinh thanh nén cac hop chit bay hoi hodc polymer
khong tan [2] dwoc tao thanh véi co cht 5-HMF di lam cho
TC, RS giam déang ké. Tuong g v6i su thay d6i cua TC va
RS thi hiéu suét chuyén hoa 5-HMF ting nhanh va dat cuc dai
voi gia tri 41,82 + 2,63% tai nong d6 HCI 2,0 M. Tuong tu,
d0 hap thu cta san pham tho c6 xu huéng ting nhanh tir 0,05
M dén 2,2 M va sau d6 giam dan vi khi ting nong d6 xuc tac
cac hop chit mau clia phan tmg caramel bi phan hiy [11].
Hiéu suit chuyén hoa 5-HMF tang manh khi ting ndng d6 xtic
tac HCI da cho thdy xuc tac HCl dong vai trd quan trong trong
phan tmg chuyén hoa sucrose thanh 5-HMF bing phuwong
phap nhiét.

Su khac biét co ¥ nghia ctia két qua thi nghiém duoc

phén tich cho théy o néng d06 2 M ¢6 su khac biét hoan toan
dbi véi cac nhom ndng do xuc tac khac. Do do, ndng do 2
M duoc Ivra chon lam néng d0 x1c tac tdi wu cho cac nghién
ctru tiép theo.
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Hinh 3. Sdc ki da ciia san pham thé thu dwoc sau phan img
chuyén hoa (diéu kién phan ng 200°C, HCI 2 M, 10 phdt,
ti I¢ co chat va chat xiic tac 1:10, g/ml).
3.3. Anh hwéng ciia thoi gian dén phan ting chuyén héa
sucrose thanh 5-HMF
Thoi gian ¢6 anh huéng 16n dén phan tng chuyén héa
sucrose thanh 5-HMF khi nong d¢ xuc tac HCI 2 M va nhiét
do phan tng 200°C va khéng co anh huong dbi véi mau
trang TC, RS cua phan ting chuyen hoéa cd xuc tac va mau
trang thay d6i khong dang ké. Gia tri pH cia mau trang va
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mau c6 xic tac hau nhu khong doi. Hidu suat chuyén hoa
5-HMF, d6 hip thu c6 su khac biét dang ké gifra cac
khoang thoi gian phan ing d6i voi mau co xuc tac va khong
thay doi d6i véi mau tréng.
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Hinh 4. Anh hudng ciia thoi gian dén hiéu sudt chuyén héa
sucrose thanh 5-HMF
TC, RS cta mu c6 xic tac ting tir 5 phat dén 10 phat

va sau d6 giam manh tir 10 phat dén 35 phut. Thoi gian
phan ung tang thi ham lwong TC, RS ting do sucrose da
phan hay thanh glucose, fructose, cac san pham trung gian
chira nhom chirc aldehyde (-CHO). Tuy nhién, khi kéo dai
thdi gian phan tng thi cac san pham trung gian s& bi phan
huy thanh cac san pham cudi cing clia phan g caramel
hoidc cac san pham phu 1am cho TC, RS giam. Déi véi miu
trang, TC thay d6i khong dang ké va RS tai cac diém khao
sat déu bang 0 vi kha nang thily phan sucrose thanh fructose
va glucose khong xay ra khi khong c6 xtc tac HCI. pH thay
dbi khong dang ké tai cac muc thoi gian phan tmg dwoc
khao sat. i v6i mau c6 xuc tac, hiéu suit chuyén hoa 5-
HMF ting nhanh trong khoang thoi gian tir 5 dén 10 phut
va dat cyc dai voi gia tri 41,82 = 2,63%, sau do giam manh
trong khoang thoi gian tir 10 dén 35 phit. Do hap thu ctia
san pham tho dat cuc dai 1,45 + 0,03 tai 15 phut. Khi ting
thoi gian phan tmg da tao diéu kién cho phan timg chuyén
hoa sucrose thanh 5-HMF xay ra triét dé hon, tuy nhién khi
thoi gian qua dai da 1am cho 5-HMF bj phan huy dén san
pham cudi ciing ctia phan tmg caramel hodc phan hiy thanh
acid levulinic, acid formic, ... 1am cho hiéu sut chuyén hoa
5-HMF giam. Pbi v6i mau tring thi ham luong 5-HMF
ciing nhu d6 hip thu déu bang 0. Do d6, HCI da ching
minh kha ning xtic tic vuot trdi trong phan tng chuyén hoa
sucrose thanh 5-HMF bang phwong phap nhiét khi so sanh
v&i mau khong c6 xtic tac trong khoang thoi gian phan (mg
duoc lua chon dé khao sat.

Phan tich sy khac biét c6 y nghia dugc tién hanh va két
qué phan tich cho thay & thoi gian phan tmg 10 phit c6 sy
khéc biét hoan toan d6i voi cac khoang thoi gian phan ting
con lai. Do @6, thoi gian 10 phut dugc lya chon 1am thoi
gian t6i vu cho cac nghién ctru tiép theo.

3.4. Anh hwéng ciia ti I¢ gifva co chit va chit xiic tdc dén
phdn teng chuyén héa sucrose thanh 5-HMF

Nhin chung, ti 1¢ giita co chat va chat xtc tic c6 anh
hudng 16n dén phan tng chuyén hoa sucrose thanh 5-HMF
& nhiét 6, ndng do va thoi gian téi wu. TC, RS ctia phan
mg ¢6 sy thay doi khong dang ké. Gié tri pH hiu nhu
khong dbi. Hi¢u sudt chuyén hoa 5-HMF va d6 hap thy cia
san pham tho c6 su khéc biét 16n gitra cac ti 16 co chat: xdc
tac da duoc lua chon dé khao sat.
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Hinh 5. Anh hwong cua ti I¢ gitta co chdt va chat xic tac

dén hiéu sudt chuyén héa sucrose thanh 5-HMF

TC, RS ¢6 xu huéng giam dan, TC giam tir 90,82 +
2,62% dén 62,68 + 3,42% va RS giam tir 84,57 + 2,86% dén
50,76 + 0,87%, vi khi nong d6 sucrose qua cao thi sucrose
dé bi phan huy thanh hop chit mau va hop chét bay hoi,
chinh lugng hop chat bay hoi 1a nguyén nhan din dén TC va
RS giam. Bén canh d6, 5-HMF hinh thanh cling tham gia
vao phan tng polymer hoa hinh thanh cac polymer khong
tan, cling la nguyén nhéan lam cho RS va TC giam [2].

D6 hép thy ting dan tir ti 1 1:18 dén 1:2 boi vi nong do
sucrose cang cao, phan (ing caramel cang dé xay ra dan den
nong d6 ciia cac san pham trung gian 16n [12] Hiéu suat
chuyén hoa 5-HMF tang nhanh tir ti 18 1:18 dén 1:16 va dat
cuc dai voi gia tri 43,34 £ 2,23 %, tur ti 1€ 1:16 dén 1:2 giam
dan. Khi tang ndng d6 dung dich sucrose dén gia tri thich
hop s& tao diéu kién t&i wu cho phan ung chuyén hoa, tuy
nhién khi ndng do dung dich sucrose qué cao s€ lam cho
phan g caramel xdy ra manh liét, cac san phdm trung gian
chuyén hoa thanh san phdm cudi cing [12], hon thé nita, 5-
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HMF bi phan huy thanh acid hitu co: levulinic, acid formic,

.. hodc tong hop thanh cac polymer khong tan nham tao thé
can bang dong cho phan tmg caramel [2] dan dén higu sut
chuyén hoa 5-HMF giam.

Phan tich sy khac biét co y nghia duogc tién hanh va két
qué phan tich cho thiy ti 1¢ giita co chit: xUc téc I 1:16 co
sur khac biét hoan toan dbi vai cac ti 18 giita co cht: x(c tac
con lai. Do d6, ti 1& 1:16 duoc lya chon lam ti 18 t6i uu.

4. Két ludn

Két qua nghién ctru 4 yéu t6 anh huong dén phan mg
chuyén hoa sucrose thanh 5-HMF bang su két hop giita nhiét
va xtc tac HCI cho thy: nhiét d¢ phan 1 Ung anh huong khong
dang ké trong khoang khao sat, cac yéu t6 quyét dinh dén
phan tng chuyen hoa 1a ndng d9 xtic tac, thoi gian phan tng,
ti 16 co chat va chét xtc téc. Trong d6, ndng do xuc tac 1a yéu
t6 quyét dinh dén phan tng chuyén héa sucrose thanh 5-
HMF. Ngoai ra, nghién ctru da lya chon duoc diéu kién ti
wru dé chuyén hoa sucrose thanh 5-HMF bang sy két hop gitia
nhiét va xic tac HCl 14 nhiét d6 200°C, nong do
HCI 2 M, thoi gian phan (g 10 phut, ti 1¢ giita co chat va
chit xuc tac 14 1:16 (g/ml). Phan tmg chuyén hoa dugc thuc
hién tai diéu kién t8i wu cho hiéu suét chuyén hoa sucrose
thanh 5-HMF cao nhat 43,34 + 2,23%.

Hiéu suét chuyén hoa sucrose thanh 5-HMF (43,34 +
2,23%) trong nghién ctru nay 1én hon so véi sy két hop
giita nhiét tir birc xa vi s6ng va xuc tac TiO2 véi co chét
fructose (hiéu suét chuyén hoa 36%) [13], su két hop giita
nude, nhiét va xdc tac TiO, voi co chat fructose (hiéu suat
chuyén hoa 5- HMF 20%) hoac xuc tac ZrOz voi co chat
fructose (hiéu suat chuyén héa 5-HMF 15%) [14] co6 thé
chimg minh sucrose la mt nguyén liéu tiém nang dé san
xuit 5-HMF va ngudn nhiét va xic tic HCI trong nghién
clru ndy co thé thay thé cac ngudn nhiét va xdc tac khac dé
san xudt 5-HMF véi qui m6 16n.

Nghién ctru ndy da m¢ ra hudng méi trong nghién ciru
chuyén hoa dudng thanh 5-HMF va d chi ra nhitng wu diém
ctia sy két hop giira nhiét va xtc tac HCl. Hon thé nira,
nghién ctru da tao nén tang co ban vé sy két hop giita nhiét
dd va xuc tac cho cac nghién ctru tiép theo tai Viét Nam néi

riéng va trén thé giéi néi chung. Bén canh d6, md hinh
nghién ctru ndy d& dang 4p dung cho cac ngudn lidu khac
nhau nhu: rom ra, bi mia, vun g, ... 1a phé phim va phu
pham cua nong nghiép, 1am nghiép, .. . nhim néng cao hiéu
qua kinh té va giai quyét van dé moi truong.
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