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TOM TAT

Cyclodextrins (CDs) /a nhiing oligosacarit mach vong dwoc tng dung nhiéu trong thuc pham,
duroc phdm, my phdm va cong nghiép héa hoc. Trong dé, gamma-cyclodextrin (y-CD) c6 kich thuéc
vong Ién chira 8 don vi glucoza va kha ndng hoa tan tét hon céc CDs khéac, nhung lai cho hiéu suét
thu héi thdp. y-CD thuwong dwoc téng hop ter dich thdy phén tinh bét dudi tac dung cda enzym
cyclodextrin glycosy/transferaza (CGTase). Trong nghién ctru nay, ching téi da téi wu diéu kién vong
héa tao y-CD & trang thai tw do bang phuwong phap bé mét dép ung vaéi bé tri thi nghiém kiéu tam
xoay déi ximg. Bén bién duoc thay déi: pH, nong do enzym, nhiét d¢ va thoi gian vong hoéa. Cac phén
tich théng ké cho thay, khi cac bién thay déi trong khodng bién thién thi pH c¢6 anh hwéng nhiéu dén
hiéu suét tao y-CD. Diéu kién téi wu cho qué trinh vong héa: pH (7,5), néng dé enzym (1%), nhiét dé
(65°C) va thoi gian (40 gid). Hiéu suét tao y-CD dat 9,42%.

ABSTRACT

Cyclodextrins (CDs) are cyclic oligosaccharides with multiple applications in the food,
pharmaceutical, cosmetic, and chemical industries. Gamma-cyclodextrin (y-CD) possesses more
favorable properties such as a larger cavity, higher water solubility, and more bioavailability than other
cyclodextrins but it’s retrieved efficiency is lower. A process for producing y-CD from starch
hydrolyzate solution with cyclodextrin glycosyltransferase (CGTase) was studied. Response surface
methodology and central composite rotary design was employed to optimize y-CD production from
liquefied starch using CGTase. The four variables involved in this study were pH, amount of CGTase,
temperature and reaction time. The statistical analysis of the results showed that, in the range studied;
pH had a significant effect on y-CD productivity. The optimized conditions were found to be comprised
of: pH (7.5), amount of CGTase (1%), temperature (65°C), and reaction time (40 hours). The yield of
y-CD was obtained 9.42%.

I. MO PAU mach thang duéi tac dung xtc tac ctia enzym
cyclodextrin glycosyltransferaza (CGTase). San
pham sau qua trinh vong héa thu duoc 1a mot
hén hop chira ca 3 loai CDs (a, P va y-CD) Vvoi
ti 1& khac nhau. Trong d6 y-CD chiém ty Ié va
cho hiéu suét thu hoi thap nhét so véi cac CDs

Cyclodextrins (CDs) la  nhing
oligosacarit vong dugc tao nén bdi cac don vi
glucoza noi vai véi nhau bang lién két o-1,4
glucozit [2, 3]. Nhitng CDs pho bién nht 13 a,
B va y-CD, trong d6 y-CD dugc ung dung nhiéu

trong hai linh vuc dugc pham va thuc pham [1, khac [6].
5, 6]. Trén thé gigi, CDs di dugc phat hién hon Trong nghién ciru nay chung toi t&i wu
100 nam, tir d6 dén nay viéc san xuét va ung didu kién vong hoa tao y-CD & trang thai tu do
dung chung ngay cang rong rai. O Viét Nam, bang enzym CGTase theo phuong phap bé mat
nguon nguyén liéu tinh bot tong hop ra CDs, dap ung.

dic biét 1a tinh bot san rat doi dao, nhung con Il.NGUYEN VAT LIEU VA PHUONG

mot §6 Yén fié Vé;cc‘)ng nghé, ?én chua :cé m(f;)'F PHAP NGHIEN CUU
co so nao san xuat CDs. Nguon CDs van phai
nhap tr nude ngoai véi gia thanh cao. 2.1 Nguyén vat liéu

CDs néi chung va y-CD néi riéng thuong - Tinh bot san: sir dung tinh bot san ¢ tinh Ty
dugc téng hop tir dich tinh bt thuy phan, bang Ninh cung Qép cho céc cong ty dugc pha‘im. Mot
phan tmg vong hoa cac chudi glucopyranoza so thanh phan héa hoc cua tinh bot san da duoc
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xac dinh (d6 am: 9,76%, ham luong tinh bot: Bang 2. Cdc thi nghiém tién hanh va két qua
97,40%; ty I¢ amiloza: 22,42%; amilopectin: ;
77,58%; nhiét @6 ho hoa: 65-70°C). Nong Nhiét | Thoi | Hicu
§ pha 4 46 do ian 4
- Ché phim TORUZYM 3.0L (3KNU/g) (ché | TT | PH | opouy . g suat
pham chira chii yéu CGTase bén nhigt): dang (%) (°C) (h) (%)
I6ng, hang Novo (Pan Mach) cung cap.
. . 1 7,5 1,0 65 40 9,42
-Céc hoa chat phén tich: a-, -, y-cyclodextrin
chuan (Sigma-Aldrich); thuoc thir Bromocresol 2 65| 15 70 50 4,45
Green (BCG, Trung quoc). 3 85 05 60 50 6,93
- Xac dinh ham lugng y-CD trong dung dich 5 75 10 55 40 811
bang phuong phéap so mau [7] i i i
- Hiéu suit tao y-CD dugc tinh bang luong v- 6 85 0.5 0 30 6,68
CD tao thanh trén khdi lugng tinh bot sin st 7 6,5 0,5 60 50 7,71
dung. 8 |85| 15 70 30 | 630
2.3 Phuong phap nghién ciu 9 6.5 15 60 50 501
- Dich hoa 100 ml dich tinh bot véi cic didu : : :
kien nhu sau: tinh bot: 10g; CaCl, 0.3mg; |0 [ 75| 10 65 | 40 | 942
enzym Toruzym: 0,2 ml; pH: 6,0; nhiét d6 dich 11 |75 1,0 65 20 8,83
hoa: 80°C; thoi gian dich héa: 40 phut. Sau khi
dich hoa, vo hoat enzym & 120°C trong thoi | 2 | ° | 00 65 40 | 169
gian 10 phat. 13 | 55 1,0 65 40 6,07
- Vong hoéa tao y-CD ¢ trang théi ty do: dich 14 |65 0,5 70 30 7,21
tinh bot sau dich hoa dugc tiep tuc vong hoa
bang enzym Toruzym véi cac diéu kién nhu 15 165 15 0 30 535
trong bang 1. 16 | 85| 15 70 50 7,48
- Phuong phdp quy hoach thyc nghiém: Bon 17 | 6,5 15 60 30 4,85
yéu to lya chon dé xdy dung mé hinh téi wu 1a
cac yéu té c6 anh huong Mmanh dén kha néng 18 | 7.5 1,0 65 40 9,42
vong hoda tao y-CD bao gom: pH, nong do 19 |75 1,0 75 40 7,42
enzym, nhiét d¢ va thoi gian. Thi nghiém duoc
bo tri theo ma tran trinh bay & bang 2. 20 | 7.5 1,0 65 40 9,42
Bang 1. Gid tri md héa va thuc nghiém 21 |75 ] 10 65 40 9,42
S Mite do 22 |75 1,0 65 40 9,42
C_é}c (f_g’ % 23 | 6,5 0,5 60 30 8,11
bien 12l & | [ 1| 0 |41 | +a| [24 [95]| 10 65 | 40 | 7,37
pH A 5,5 6,5 7,5 8,5 9,5 25 6,5 0,5 70 50 7,33
X an 26 7,5 2,0 65 40 4,89
Nongdo | g | o | o | 05 | 1,0 | 1,5 | 20
enzym 27 | 75| 1,0 65 60 | 7,24
Nhiétdo | C | °C | 55 | 60 | 65 | 70 | 75 28 | 85 15 60 50 832
g;‘ D| h |20 |30 |40 |50 |60 |20 [85]| 15 | 60 | 30 | 744
30 | 85 0,5 70 50 6,41
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- Két qua dugc xir 1y bang chuong trinh Design-
Expert 7.1 (Stat-Ease, InC., Minneapolis, USA),
dé phan tich cac hé sb h01 quy va bé mat dap
ung [4].

1. KET QUA VA THAO LUAN

3.1 Khdo sat cac yéu t6 anh hwéng dén hiéu
suat tao y-CD

Gamma-CD dugc tong hop & trang thai
ty do dudi tac dung cia enzym CGTase phu
thugc nhiéu vao cac yéu té anh huong dén hoat
d6 cia CGTase nhu: nong do dich tinh bot,
nong do enzym, pH, nhiét do va thoi gian vong
héa [2, 3]. Vi vay trong nghién cltu cua minh,
chung t6i ciing khao sat anh huong cua lan luot
cac yéu td dén hiéu suat tao y-CD: pH (hinh la),
nong d6 enzym (hinh 1b), thoi gian (hinh 1c) va
nhiét d6 vong hoa (hinh 1d) (trong khi ¢ dinh
cac yéu t6 khac) nham chon khoang bién thién
céc yéu to dé tién hanh t6i wu hoa.
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3.2 T6i wu diéu kién vong héa tao y-CD

Hiéu suét tao y-CD khi thay ddi cac yéu
t6 anh huong duoc trinh bay trén bang 2 cho
thy hiéu suat dat dugc tir 1,69% dén 9,42%. So
sanh hiéu suat tao y-CD nho nhét va 16n nhat ta
thidy diém khac biét I6n 1a nong do6 enzym.
Luong y-CD tao thanh nho nhat khi nong do
enzym (0%), con lugng y-CD tao thanh nhiéu
nhat khi nong do enzym (1%). Dleu nay cho
thay nong d6 enzym anh huong noi troi dén
hiéu suét tao y-CD trong qua trinh vong hoa.
Tuy nhién dé xem xet mot cach tong thé can
phai tinh dén hé s6 hdi quy va bé mat dap ung
ctia phuong trinh hoi quy.

Mitc c6 nghia thong ké cia mé hinh duoc
dya vao chuan F cia phan tich ANOVA, theo
két qua thu duoc ¢ bang 3 cho thiy, murc d6 tin
cay cua mo hinh la 99% hay mtc c6 nghia
p<0,05. Chuan F cia md hinh bang 6,27 ciing
khang dinh mé hinh 1a c6 nghia. Hé s6 hdi quy
boi (R?) cua phwong trinh 13 0,8541. Cac phan
tich thong ké cho thay, khi cic bién thay doi
trong khoang bién thién thi pH c6 anh huong
nhiéu dén hiéu suit tao y-CD, diéu d6 thé hién
0 mirc ¢6 nghia cua pH 1a 0,0394 < 0,05 (bang
3).

Bang 3. Két qud phdn tich hoi quy
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Hinh 1. Cdc yéu té anh hudng dén hiéu sudt tao
y-CD

Két qua hinh 1 cho thay, hiéu suit tao y-
CD phu thudc vao ca 4 yéu té. Chung toi chon
khoang bién thién cua cac yéu t6 va tién hanh
ti wu (co xét dén anh huong dong thoi cia cac
yéu t6 dén hiéu suit tao y-CD) Vi cac gia tri
nhu sau: pH (6,5-8,5), néng do enzym (0,5-
1,5%), thai gian (30-50h), nhiét do (60-70°C).

2 Miic co
Thong s6 Ph;la(;’ng Chll:J an nghia
(P>F)

M6 hinh 5,96 6,27 | 0,0005
A-pH 4,84 509 | 0,0394
B-Nong dé E 0,49 0,51 0,4850
C-Nhiét do 2,15 2,26 | 0,1536
D-Thoi gian 0,71 0,74 0,4020
AB 8,38 881 | 0,0096
AC 0,61 0,64 | 0,4363
AD 0,076 | 0,080 | 0,7818
BC 0,18 019 | 0,6655
BD 0,80 084 | 03732
CD 0,090 | 0,095 | 0,7626
Ai 10,65 | 11,20 | 0,0044

B 60,13 | 63,24 | <0,0001
C 3,59 378 | 00710
D 2,38 250 | 0,1347
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Bé mat dap ung cia thi nghiém tim xoay
doi xtng dugc bicu dién theo moé hinh bac 2
nhu sau:

Hiéu suit tao y-CD (Y) = 9,42+0,45A-0,14B-
0,3C-0,17D+0,72AB-0,19AC+0,069AD+
0,11BC+0,22BD+0,075CD-0,62A%-1,48B-
0,36C%-0,29D?

Hinh anh khong gian 3 chiéu bé mat dap
g cua hiéu suat tao y-CD da duoc biéu dién ¢
hinh 2. Phan tich bé mat dap tng cua Y cho
thiy diém cho hiéu suét tao y-CD cao nhat
chinh la tdm cta céc hinh elip (hinh 1a, 1b, 1d).
Diém nay c6 pH (7,5), nong do6 enzym (1%),
nhiét do (65°C), thoi gian (40 gio), cho hiéu
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suat tao y-CD: 9,42%. Két qua nay hoan toan
tuong thich véi két qua kiém tra lai bang thuc
nghiém tai diém t6i wu. Piéu kién tbi vu phu
hop véi két qua ciia mot sb tac gid, tuy nhién
hiéu suat y-CD dat duoc chua cao. Hiéu suét y-
CD dat duoc cua cac tac gid nay tur 6 — 11% [2,
3]. Thyuc té enzym CGTase vira c6 kha ning
tham gia phan ung thiy phan tinh bdt, phan tng
trao d6i giita cac mach oligosacarit, phan ng
vong hda va phan tng phé vong. Nhu vay dac
tinh tao vong chi la mdt trong cac hoat tinh xtc
tac cua CGTase. Do do, dé nang cao hi¢u suét
tao y-CD viéc sir dung enzym y—CGTase tir cac
chung tai t6 hop 1a hudng di can duoc quan tAm.
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Hinh 2. Bé mdt ddp 1mg cua hiéu sudt tao y-CD (Y). Méi quan hé giira: a) pH va nong dg enzym; b)
pH va nhiét dg; ) pH va thoi gian, va d) nhiét do va nong do enzym.
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IV. KET LUAN t6i wu cho qua trinh vong hoéa tao y-CD ¢ trang

Bing phuong phip quy hoach thuc thai tw do nhu sau: pH (7,5), nong do enzym
nghiém st dung bé mat dap ung trong md hinh (1%), nhiét do (65°C), va thoi gian (40 gio).
t6i wu bac 2 ching toi dd tim duoc diéu kién Hiéu suat tao y-CD dat cyc dai la: 9,42%.
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