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Fiber is a critical element in nutrition which is present in many types
of vegetables. However, it is not provided enough from the daily diet.
To get the recommended intake of fiber, it is necessary to supply fiber
in pure form. Inulin is a type of essential soluble fiber for the
digestive system which is mostly found in some plants such as
burdock root, Jerusalem astiso, dandelion and lettuce. Lettuce
contains a lot of inulin in the stem, root parts which are discarded by-
products. In this study, lettuce by-products were utilized to extract and
collect inulin to use as a fiber supplement source. Besides, some
factors affecting the hydrolysis process of lettuce stem and root
powder for producing inulin including enzyme concentration,
temperature, and pH were optimized using the designed Box-Behnken
experimental model. The results showed that the yield of inulin was
most affected by temperature. At the optimal hydrolysis conditions
including enzyme concentration 10.4 U/g, temperature 49.9°C, pH
5.2, the highest obtained inulin concentrations is 3.9% compared to
the initial material.
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TO1 wu hoa

Chat xo c¢6 mat trong nhiéu loai rau cu nhung ché do an thuong
khong cung cép du lwong can thiét nén can bo sung thém dudi dang
tinh khiét. Inulin 1a mot loai chat xo hoa tan can thiét cho hé tiéu hoa,
c6 mat nhiéu trong cac loai thyc vat nhu ci nguu bang, astiso
Jerusalem, cay bd céng anh va rau diép xodn. Rau diép xodn chtra
nhiéu inulin trong cac bd phan than, ré cay la nhiing phu phim bé di.
Nham tan dung c4c phu pham trong san xuat inulin Iam ngudn
nguyén liéu bd sung chit xo, viéc tach chiét, thu nhan inulin tir phu
phdm nay duoc thuc hién. Cac yéu té anh hudong dén qué trinh thay
phan bot cua than va ré rau diép xodn tao inulin duoc lya chon.
Nghién ctru nay thiét ké mé hinh thi nghiém Box-Behnken nham xéc
dinh diéu kién téi wu cho qua trinh thiy phan bot than va ré rau diép
xodn bao gdm ndng do enzyme, nhiét do, pH. Két qua cho thay, nhiét
d6 1a yéu té anh huong nhat dén hiéu suat thu nhan inulin. O diéu
kién thay phan téi vu 1a ndng do enzyme 10,4 U/g, nhiét do 49,9°C,
pH 5.2, ham luong inulin thu dwgc cao nhét 1a 3,9% so véi nguyén
ligu ban dau.
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1. Mé dau

Chat xo ¢6 vai tro quan trong ddi vai sirc khoe con nguoi, gitp hé tiéu hda luén khoe manh.
Viéc dam bao du nhu cau chit xo hang ngay dé c6 ché do dinh dudng hop Iy 1a can thiét. Theo
To chie Y t€ the gisi, tam quan trong cua chat xo thuc pham véi siic khoe con ngudi c6 thé so
sénh ngang bang véi vai tro cua vitamin, cac nguyén td vi lugng va khoang chit. Nguon chat X0
cung cip cho con ngudi cha yéu Ia tir trai cdy, rau an 14, ct rau... [1]-[3]. Chit xo bao gdm chat
xo hoa tan (nhu inulin, pectin, oligosaccharide) va chat xo khong hoa tan (cellulose,
hemicellulose va lignin). Chat xo hoa tan khi di qua rudt s& tao ra thé dong lam cham qua trinh
hip thu mot sé chit dinh dudng vao mau, ddng thoi lam ting do xop, mém cua ba thai tiéu hoa
[4]. Céc nghién ctu da ching minh cac chat prebiotic 6 kha nang e ché sy xam chiém cua cac
tac nhan gay bénh khac, chéng lai cac bénh 4c tinh va mén tinh caa dudng rudt nhu bénh tiéu
chay, hoi chang kich thich rudt, chdng ung thu rudt, ting cuong sy hap thu canxi va chat khoang.
Chat xo con c6 tac dung tich cuc ddi vai stc khoe théng qua viéc lam giam luong cholesterol
mau, duy tri 6n dinh dudng mau, chdng béo phi [5].

Inulin 14 carbohydrate bao gom 1a fructose va mot gbc glucose. Céc phan tir inulin c6 céc lién
két B (1-2) glycoside va c6 muc do trang hop (DP) khac nhau. Inulin dwgc luu trit trong thyc vat
& cac bo phan nhu than, ré, ca va ¢ dang hoa tan trong cac khong bao [2]. Hién nay, inulin duoc
chiét cha yéu tir rau diép xoan va atis6 [6], [7]. Quy trinh chiét inulin tir cc ngudn thuc vat hién
nay dua trén cong nghé chiét bang nudc néng va chiét bang emzyme. Cong nghé chiét bang
enzyme hién 1a cong nghé tiéu ton it nang lugng va than thién voi méi trudng, hiéu qua cao. Mot
sé nghién ctru da phat trién dé thiét lap diéu kién tbi uu thu nhan inulin tir thuc vat, trong d6 cac
yéu t6 nhu ndng do enzyme, nhiét do, pH dugc xac dinh ¢ anh huong I6n dén ndng suét thu
nhan inulin. V6i mong muon gia tang gia tri cua phy pham ndng nghiép va tao nguon nguyén liéu
chét xo hoa tan inulin dé san Xuat cac ché pham hd tro tiéu hoa, cac thong sb vé ti uu héa quéa
trinh san xuét inulin tir than va ré cua cy rau diép xoin duogc thuc hién.

2. Vit li¢u va phwong phap
2.1. Vat ligu

Than va ré rau diép xoan Lactuca sativa (Hinh 1a) (thu mua ¢ ving tréng rau sach Van Noi, Dong
Anh) dugc rira sach, say va xay nho thanh bot (Hinh 1b) ¢6 d6 am 5,6%, d6 tro toan phan 0,7%.

Hinh 1. Hinh dnh nguyén liéu: than va ré rau diép xodn (a) va bét sau khi sdy, nghién nhé (b)

Enzyme Cellulase va Xylanase thuong mai ¢6 hoat do 10.000U/g.
Cac hda chat Na acetate, axit acetic, ethanol 960, phenol, Ca(OH),, C7HiN.0O7, NaOH,
KNaC4H406.4H,0, Na,S,0s, HCI, H,SO. d6 tinh khiét PA dung cho phan tich.

2.2. Phuwong phdp
2.2.1. Bdnh gid anh huwdng cia nong dé enzyme
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Bot than va ré cua rau diép xodn (trdng 2 ndm) duoc phan ing véi hon hop enzyme véi cac nong
d6 5 — 20 U/g nguyén liéu. Phan tmg duoc thuc hién ¢ pH = 5,5, ¢ nhiét do 50°C trong 5 gi¢. Dich
sau phan umg duoc thu lai va xac dinh ham Iugng inulin bang phuong phép sac ky long cao ap
(HPLC) (so vai inulin chuan). Xéc dinh ham luong inulin thu dugc trong méi nong d6 enzyme.

2.2.2. Phan tich ham lwong inulin bang HPLC

Ham luong inulin dugc phén tich trén may HPLC 1100 (cua Vién Céng nghé mai) voi bom
LC-20AD, bo bom mau tu dong SIL-20AC, detector Rl RID-10A, cot Shodex Sugar SP0810
(300 mm x 8 mm x 7 mm), pha dong la H,O, ché do dang dong, toc do chay 1 ml/phut, thoi gian
chay 15 phdt, thé tich bom 20 ml, nhiét 6 80°C.

2.2.3. banh gia anh hwong cua nhiét do

Thuc hién phan &ng véi nong do enzyme da lya chon & muc 2.2.1 véi cac nhiét do 45, 50, 55,
60°C va xac dinh luong inulin thu dugc.
2.2.4. Danh gia anh huwong cua pH

Thyc hién phan trng v6i cac pH 4, 4,5, 5, 5,5, 6 v6i nhiét do va néng do enzyme tdi wu & trén.
Xac dinh ham lugng inulin thu dugc.
2.2.5. Danh gia anh huong cua ty I¢ 2 logi enzyme

Luya chon cac ty 1€ enzyme Cellulase va Xylanase 1:1, 1:2, 2:1 dé thyuc hién phéan Ung va xac
dinh ham lugng inulin thu dugc.
2.2.6. Toi wu hba cac yéu té anh huong

Sau khi sang loc xac dinh cac yéu té anh huong dén hiéu suat chiét inulin, dua trén cac yéu to
nay dé thiét 1ap thi nghiém t6i wu hoa qué trinh chiét inulin tir rau diép xoan véi 3 yéu té anh
hudng theo md hinh Box-Behnken [8]. Cac yéu té dugc danh gia va mic d6 ma hoa duogc thé
hién trong Bang 1.

Bang 1. Bién va céc gia tri si dung theo mé hinh Box - Behnken

A P X A Mirc do
Bién so Ky hiéu Ma hoéa X) 0 )
Nong do enzyme (U/g) A X1 5 10 15
Nhiét d6 (°C) B X2 40 50 60
pH c Xa 4 5 6

2.2.7. Phuong phap phan tich

Xac dinh tong cabohydrate theo phuong phép axit sulphuric — phenol [9].

Xac dinh duong khir theo phuong phap so mau véi 3,5 - axit dinitrosalisylic [9].

Xac dinh hiéu suat thu nhan inulin: Ham luong inulin trong dich chiét dugc xac dinh bang
hiéu sb gitra tong cabohydrate va dwong khir. Ham lugng inulin (I %) thu nhan dugc tinh theo
phuong trinh sau:

0 — Inulin (g)
I (/0) Nguyén liéu (g) x 100

2.2.8. Xur Iy s lidu

Két qua toi uu hoa chiét tach inulin tir rau diép xoan véi céc thi nghiém duoc bo tri theo quy
hoach thuc nghiém cap 2 cua Box-Behnken, xt ly trén phan mém Design - Expert phién ban 7.1.

3. Két qua va thao luan

3.1. Anh hwéng ciia nong dp enzyme
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Nong d6 enzym 1a mot yéu té c¢6 anh huong dén higu suat cta qua trinh thuy phén. Nguyén
lidu sau khi xir ly duge hoa trong dém pH 6 theo ty 1¢ 1:12 (w/v), bd sung enzym theo cac nong
do 5 - 20 U/g nguyén liéu, tién hanh thuy phan 5 gio' ¢ 50°C. San pham thity phan dugc dinh
luong dé danh gia hiéu suat thuy phan. Két qua dugc trinh bay trén Bang 2.

Bang 2. Anh huéng ciia nong dé enzym dén qud trinh thity phdn

Ham lrgng chit xo hoa tan inulin (%)

Néng d enzyme (U/g)

Cellulase Xylanase
5 1,46 £ 0,02 1,32 £ 0,09
7 1,99 £ 0,03 1,87 £ 0,02
10 2,52+0,01 2,43 £ 0,04
15 2,48 £ 0,04 2,47 £0,02
20 2,35+ 0,02 2,32 +£0,07

Két qua tai Bang 2 cho thy, v6i ndng do enzym Cellulase 1a 10-15 U/g, ham lugng chit xo
hoa tan inulin thu duoc 14 trén 2,4%. C6 thé thdy sy chénh léch ham lugng chat xo hoa tan inulin
thu duoc giita hai ndng d6 enzym 1a khong dang ké (0,04%). Str dung nong do enzym Cellulase
10 U/g cho két qua 1a 2,52%. St dung enzym Xylanase v6i ndng d6 10 U/g, ham luong chit xo
inulin thu duoc thip hon ndng do 15 U/g. Str dung enzym Xylanase véi nong d6 15 U/g cho ham
lugng chét xo hoa tan cao nhét dat 2,47% nhung cao hon khong dang ké (0,03%) so véi khi sir
dung ndng do 10 U/g. Vi vay, ndong d6 enzym Cellulase va Xylanse 1a 10 U/g duoc lia chon cho
thi nghiém tiép theo.

3.2. Anh hweéng ciia nhigt dp

Nguyén liéu duge bd sung dém c6 pH 5,5 theo ty 16 nguyén lidu/dém 1a 1: 12 (w/v), tién hanh
thuy phan & nhiét d6 45 - 60°C v6i mdi bude nhay 1a 5°C trong 5 gid. Luong chit xo hoa tan
inulin duge dinh lugng dé dénh gia hiéu suat thay phan. Két qua duoc trinh bay trén Bang 3

Bang 3. Anh huéng ciia nhiét d¢ dén qua trinh thity phén

Nhiét do Ham lrgng chit xo hoa tan inulin (%)
(°C) Cellulase Xylanase
45 3,01+0,07 1,93+£0,12
50 3,84+0,11 2,65 + 0,06
55 3,37 +£0,03 2,86 + 0,07
60 2,71 +£0,06 2,01 +0,08

Két qua trén Bang 3 cho thy, hiéu suat thiy phan cao nhat dat duoc & 50°C dbi v6i enzym
Cellulase va 55°C véi enzym Xylanase. Voi két qua trén, nhiét ¢ phu hgp cho qua trinh thuy
phén thu nhén inulin ctia 2 enzym Cellulase va Xylanase trong khoang 50 - 55°C

3.3. Anh hwong ciia pH

Nguyén liéu dugc bd sung dém c6 pH khac nhau: pH 4; pH 4.5; pH 5,0; pH 5,5 va pH 6,0
theo ty 1& nguyén liéu : dém 1a 1:12 (w/v), tién hanh thuy phén ¢ 50°C trong 5 gio, voi néng do
enzym Cellulase va enzym Xylanase 1a 10 U/g. Lugng chat xo hoa tan inulin dugc dinh lugng dé
danh gia hiéu suét thily phan.

Bang 4. Anh hwéng ciia pH dén qud trinh thity phan

pH Ham lwgng chit xo hoa tan inulin (%)
Cellulase Xylanase
4,0 2,49 +£ 0,04 2,37 £ 0,06
45 2,74+ 0,02 2,54+0,10
5,0 3,26+0,01 2,72 £ 0,04
55 3,73+0,03 2,67 £0,09
6,0 3,46+ 0,01 2,61 +0,07
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Két qua thi nghiém & Bang 4 cho thdy, gia tri pH 5,5 1a gia tri pH phu hop d6i voi enzym
Cellulase, & pH 5,0 enzym Xylanase cho hiéu suit phin hiy cao nhat. O gi4 tri pH 5,5, ham
luong chat xo hoa tan inulin dat cao hon so vai pH 5,0 va 6,0 trong thoi gian 5 gio thuy phéan. O
céc gia tri pH thap hon pH 4 va pH 4,5 ham luong chat x0 hoa tan giam dan do qua trinh ty thuy
phan. Do d6, pH 5,5 dugc chon cho cac thi nghiém tiép theo.

3.4. Anh hwong ciia ty 1é méi logi enzyme

Véi muc tiéu nang cao hiéu suat qua trinh thuy phan nguyén liéu rau diép xoan dé thu duoc
chat xo hoa tan inulin, chdng tdi thiét lap cac cong thirc thir nghiém vai cac to hop 2 enzym va
danh gia hi¢u suét thu nhan san phém chét xo hoa tan inulin.

Nguyén liéu dugc bo sung dém c6 pH 5,5 theo ty Ié nguyén liéu : dém la 1: 12 (w/v), bo sung
2 enzym véi nong do 10 U/g, tién hanh thay phan ¢ nhiét d6 50°C trong 5 gio. Luong chat xo hoa
tan inulin dugc dinh lwong dé danh gia hiéu suat thiry phan.

Bang 5. Anh hwéng ciia hén hop enzym

Hédn hop enzym

Ty 1€ Cellulase/Xylanase (U/U) 11 1/2 2/1
Ham lugng chat xo hoa tan inulin (%) 3,76 £ 0,08 3,28+0,14 3,17 +£0,09

Két qua tai Bang 5 cho thay, ty 1¢é caa enzym Cellulase/Xylanase (U/U) la 1/1, 2/1 va 1/2 cho
thiy ham luong chat xo hoa tan thu dugc dat tir 3,17% dén 3,76%. Két qua nay ciing phu hop véi
nghién cau ve tac dung hi¢p ddng cua enzym Xylanase va Cellulase trong qua trinh thuy phén co
chat lignocelulose, bang hinh anh SEM cho thiy enzym Xylanase gitip tang khd néng tiép xdc
ctia co chat cellulose véi enzym Cellulase [10]. Khi sir dung két hop 2 enzym véi ty 1é khéc
nhau, & ty 1& 1/1 (U/U) cho hiéu suat thiy phan thu nhan chat xo hoa tan inulin cao hon so véi ty
lé 1/2 va 2/1 (U/U). Viéc sir dung dong thoi ca 2 enzym Cellulase va Xylanase cho hiéu suét thity
phan cao hon so véi st dung enzym don 1é [11], [12]. Két qua Bang 5 cho thay, ty 1& 1/1 (U/U)
cho hiéu qua cao vé ham luong chat xo hoa tan. Nhu vy, ty 1& 1/1 (U/U) duogc st dung trong san
Xuat thu nhan chit xo hoa tan inulin.

3.5. Két qud téi wu héa theo mé hinh Box-Behnken

Két qua thuc nghiém chiét tach inulin tir rau diép xoan theo quy hoach Box-Behnken duoc thé
hién trong Bang 6.
Bang 6. Thiét ké ma trdn va ket qua

TT Nong d enzyme (U/g) Nhiét d (°C) pH Ham lweng inulin (%)
1 5 40 5 1,07
2 15 40 5 1,58
3 5 60 5 1,22
4 15 60 5 1,43
5 5 50 4 1,03
6 15 50 4 2,80
7 5 50 6 3,43
8 15 50 6 2,80
9 10 40 4 1,26
10 10 60 4 1,09
11 10 40 6 1,43
12 10 60 6 1,37
13 10 50 5 3,86
14 10 50 5 3,84
15 10 50 5 3,89

Kiém tra su ¢ nghia cua md hinh va cac hé s0 l}éi quy duoc tién hanh bang phan tich hodi quy
(Bang 6). Chuan F cia mo hinh bang 35,43 cho thay mo hinh hoan toan c6 y nghia thong ké voi
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do tin cdy 99,99% ( p<0,0001). Cac gia tri p< 0,05 cho biét cac hé sb h01 quy c6 nghia va dugc
gilr lai trong mo hinh, riéng h¢ s6 bac mot B-nhiét do (p = 0,7799) van duogc giit lai trong mo
hinh dé dam bao tinh thir bac ddi voi cac tac nhan anh hudng chinh. Chuan F cho “Sy khong
tuong thich” ciia mo hinh 1a 13,83 (p = 0,0688) cho théy mo hinh hoan toan tuong thich véi thuc
nghiém (Bang 7). Hé s6 xac dinh (R?) ctia md hinh bang 0,9726 cho thiy mé hinh mé ta dén
97,26% su thay db6i cua cac ham muc tiéu phu thudc vao cac bién anh huéng. Luong inulin dugc
biéu dién bang md hinh da thirc bac 2 dang bién code va dang bién thuc nhu sau:

Y =27,87 + 1,63x1 - 0,2x2 + 2,5%3- 5x12 — 13,6x2%2 — 5,27x3%- 4,2X1 X3

Y =-490,4321 + 7,74568A + 13,58B + 60,3C- 0,24691A% - 0,136B2 — 5,26667C? - 0,93333AC

Bang 7. Phan tich phwong sai ciia mé hinh da thirc bdc 2 cho lugng inulin (Y)

Nguén SS DF MS Chuan F Giatrip
Model 941,12 7 134,45 35,43 <0,0001
A-enzym 21,34 1 21,34 5,62 0,0405
B-nhiét o 0,32 1 0,32 0,084 0,7799
C-pH 50 1 50 13,18 0,0084
AC 70,56 1 70,56 18,6 0,0035
A? 92,31 1 92,31 24,33 0,0017
B2 682,93 1 682,93 179,99 <0,0001
c? 102,42 1 102,43 26,99 0,0013
Residual 26,56 7 3,79
Lack of Fit 25,81 5 5,16 13,83 0,0688
Sai s6 0,75 2 0,37
SS tong s6 967,68 14

Ghi chii: SS: tong phwong sai; DF: bdc tw do; MS: trung binh phwong sai; chudn F: chudn Fisher;
Residual: phan dit; Lack of Fit: chudn danh gia ¢ twong thich ciia mé hinh thuwc nghiém

Lan luot xét anh hudng cua ting yéu t6 (khi cac yéu té khac giit & mire trung tim) dén luong
inulin thu dugc ta thay luong inulin thu dugc chiu anh hudng manh nhit boi yéu té nhiét do (B),
hai yéu t6 nong do enzyme (A) va pH (C) anh hudng it hon. Diéu nay duge mé ta & Hinh 2.

Perturbation

390

330

270

210 |

150 |

T T T T T
-1.000 -0.500 0.000 0500 1.000

Deviation from Reference Point (Coded Units)

Hinh 2. Mirc dg danh huéng cia cdc yéu t6

Inulin

Inulin
Inulin

1) =
5000

Cwawn 0 B:Nhetdo

(@) (b) (©)

Hinh 3. Bé mat dap iimg cho thdy sy anh huong ciia cac yéu t6 thuc nghiém dén ham heong inulin.

A: C-Enzym

(a) Nong dé enzyme va nhiét do; (b) Nong d enzyme va pH; (c) Nhiét @ va pH.
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MGi quan hé gitta lwong inulin chiét duoc va cac bién anh huong dugc thé hién bang cac bé mat
dap tmg duoc tao tir md hinh dy doan. Hinh 3a cho thdy anh huéng cua nong do enzym va nhiét do
dén hiéu suat chiét inulin. Khi pH c6 dinh, luong chiét inulin giam khi nhiét do tang hon 50°C. Nong
d6 enzym ciing dnh huong dén ham luong inulin, yeu t6 nong do enzym vuot qué 10 U/g, luong chiét
inulin giam. Hinh 3b biéu dién anh huong cua ndng do enzym va pH khi ¢d dinh nhiét d6 phan ung,
cho thay luong chiét inulin téi da & pH gan 5,2; vuot quéa gia tri pH nay luong chiét inulin giam. Hinh
3c cho thay anh huong cua nhiét d6 va pH dén luong chiét inulin, véi nong do enzym cb dinh c6 thé
thay thay ddi vé nhiét do dan dén thay doi dang ké lwong chiét inulin. Két qua nay cho thay nhiét do la
yéu t anh huong tryc tiép dén hoat do ciia enzym va hiéu suit thay phan.

Bai toan tbi uu duoc xac dinh theo thuét toan “Ham mong doi” do Derringer va Suich va phﬁn
mém Design-Expert 7.1 cho thay, tai diéu kién nong do enzym 10,4 U/g, nhiét d6 phan tng
49,9°C; pH 5,2 thu lugng inulin cao nhét 13 3,9%.

Dé kiém ching gia tri nhan duoc tir phuong trinh hdi quy, chung t6i tién hanh qua trinh thuy
phan thu nhan inulin tir rau diép xoan duoc tién hanh kiém ching & diéu kién: nong do enzym 10
Ulg, nhiét 6 phan tmg 50°C; pH 5,2. Két qua lugng inulin thu duoc dat 3,85% + 0,17. Két qua
nay gan dung voi két qua dy doan theo mé hinh téi wu héa.

3.6. Phan tich cdu trac inulin tach chiét bang phé FTIR va phé HPLC

Inulin thu duge dugc phan tich phé hong ngoai (FTIR) va so sanh véi phé caa inulin chuan
(Sigma) va trinh bay trén Hinh 4. Phé IR cia inulin chiét tir rau diép xoan ¢ cac dai hap thu ¢
3430, 2931, 1639, 1408, 1068 va 700 cm™. Cac nhém (-OH) ¢ ving 3421 cm™ ¢6 nhiéu trong cau
trdc cuia phan tir inulin duoc tao thanh dai rong va la cau trac dic trung duoc phat hién ¢ phép do
IR. Dai 2931 cm™ do dugc la do cac rung dong cua -C khong ddi xang. Dai 1639 cm! khong dic
hiéu voi inulin dugc cho 12 sy hap thu nude do dic tinh hat am caa polysaccharide nay. Dai 1408
cm? dic trung cho nhém (-COH). D4i 1068 cm™ dic trung cho céac rung dong kéo dai cua (C-O),
(C-C), (C-0O-C) trong vong furanose. Dai gan 700 cm! thé hién cac lién két glycosid B-(2-1) trong
phan tir inulin. Nhu vy, phd IR cua inulin tir rau diép xoan cho thiy day 1a inulin fructan.

@, . T O
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Hinh 4. Phé IR cua inulin tiéu chudn (a) va inulin chiét tr rau diép xodn (b)
Két qua phan tich HPLC ctia ham luong inulin duoc trinh bay trén Hinh 5.
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4. Két luan

Nghién ctru di danh gia dugc hiéu suat tao thanh inulin tir bot ré va than cua rau diép xoin voi cac
yéu t6 khac nhau. Cac yéu té bao gom nhiét o 55°C, pH 5, ndng do enzyme 10 U/g va ty 1¢ 2 enzyme
14 1:1. Piéu kién téi wu dé tao thanh inulin cao nhét v&i hiéu suit 3,9% so véi nguyén liéu ban
dau 1a pH 5,5, ndng do enzyme 10,4 U/g nguyén lidu va nhiét do 49,9°C. Két qua phan tich pho
FTIR va HPLC cho thay ciu triic inulin thu dugc twong dong véi inulin chuan va inulin thu dugc
tir rau diép xodn 13 inulin fructan.
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