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Enzymatic Extraction of Inulin from Burdock (Arctium lappa L.) Root

CAO Ze-hong, LU Hai-yan, DONG Yu-wei, SHAO Ying, YANG lJin-yu, DIAO Jin-jin
(Jiangsu Provincial Research Centre of Food and Biology Process Engineering Technology,
School of Food Biological Engineering, Xuzhou Institute of Technology, Xuzhou 221008, China)

Abstract : Inulin was extracted by using enzyme hydrolysis method from burdock (Arctium lappa L.) root. The optimum
extraction conditions were as follows: neutral protease content 13.5 g/100 mL, pH 7, solid/liquid ratio 1:15, hydrolysis time 6
h, temperature 50 °C. The yield of inulin under the optimum conditions was 14.57%. A 2.5 g/100 mL solution of chitosan in 1%
aqueous acetic acid was prepared which contained 7.5 mg/mL of neutral protease, and then it was poured, dropwise, into a
suspension medium consisting of 40% formaldehyde and 2 mol/L of NaOH at the volume ratio of 2:3 at 60°C and pH 7.5. The
immobilization time was 8 h. And the recovery of enzyme activity was 39.13%. The optimum extraction conditions using
immobilized enzyme were as follows: pH 7, solid/liquid ratio 1:15, hydrolysis temperature 60 °C, immobilized enzyme 13.5 g/100 mL.
Under such conditions ,the yield of inulin was 12.89%. After 10 times continuous reaction, the yield of inulin decreased to
9.42%, which indicated that the stability of the immobilized enzyme was significantly improved.
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Fig.1 Effect of enzyme on the yield of inulin from burdock root
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W ES A:B2C:D1

HI 5. 6 T LA e SRR )[R 38.78%,
KA /2 ABoCsDs, MRIER P R 04T, 75

H TR e 0 0 AT e A B R e R KP4 B A —
B, MR EMBAEEE, SR NKT. HERT AL
i, orEAERE RN 39.13%, HAE K TR i,
iff 52 [ 52 A I 10 ] S A et T8 e M de i : pH7.5,
JnmE: 7.5mg/mL, [ E LA 8h, [ E LR ¥ 60°C .
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Fig.13 Effect of pH value on the yield of inulin

WP 13 ol DUA Y, e B I e pH (28 6, 24
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Fig.14 Effect of immobilized enzyme dosage on the yield of inulin
M 14 ATRUE HY, ] A i 1 dee A n i 2 109/
100mL, JEI AR ICR AL 11.72% . ¥ 29 5 1) do A4 I 5
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Fig.15 Effect of solid/liquid ratio on the yield of inulin

M 15w DLE Y, T8 s A T O3 B e e 42 ol ik
b 1:15, Z90FHLE e 11.79%, 1M I 25 B 1 5 4
Pbth e 1:15, 242K 12.16%.

2334 [ R0 A BESE IR 1K 5
13
12t “A\\
W r o “‘m\‘
=
= R —— W 25
ol P fif] 2 L
8 L L L L
3 4 5 6 7
i IE] 7h

B 16 AR A SR SR EUE MW
Fig.16 Effect of enzymatic hydrolysis time on the yield of inulin
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Fig.17 Effect of enzymatic hydrolysis temperature on the yield of
inulin

P 17 a7 %m, [ e 1 I A e £ IR R VR o 60°C,

IR P PR 4 B B I 6 00y 10,820, T U 125 G 16 e A I e i
50°C, UL IZGHERECE Ty 12.44% o i W37 25 Wi 28 0ok
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Table 8 Factors and levels for preparation of inulin by immobilized
enzyme hydrolysis

5 A NI /(g/100mL) B pH CHiE/IC D I /5] /n
1 6.5 6 40 4
2 10.0 7 50 5
3 135 8 60 6

K9 BEEABRBFFLEEAMGETRRER
Table 9 Experimental design and results for preparation of inulin by
immobilized enzyme hydrolysis

Y ] A B C D ZPEEIUE 1%
1 1 1 1 1 11.87
2 1 2 2 2 12.43
3 1 3 3 3 11.75
4 2 1 2 3 11.42
5 2 2 3 1 11.94
6 2 3 1 2 11.53
7 3 1 3 2 12.68
8 3 2 1 3 12.04
9 3 3 2 1 12.21
K1 36.05 35.97 35.44 36.02
K 34.89 36.41 36.06 36.64
Ka 36.93 35.49 36.37 35.21
R 2.04 0.92 0.93 1.43

[ES A:D:C:B:

H#% 9 IEASIRIG R AT LU, 150 15 20 5 Bl 2 %
ek 12.68%, fHKPALA & AsDoCsBr, AR T
W25 R 50T B AN DR 2856 1 2 A 255 SR B0 S i e g A
>D>C>B, HHaoHmMEN A:DL:B:.

H TR 0 e R A3 BT B A A B () e AR K P LB A —
B, T EMG IR, 4R WE 10 iR

R 10 AFKFETHREHMR
Table 10 Yield of inulin under different hydrolysis conditions

45 INEEE /(g/100mL) 1Al /M JREEC pH  ZEPEEEIR /%
1 135 5 60 7 12.89
2 135 5 60 6 12.68

W 56 S, E S AR T R M AE
RV n k5 13.59/100mL . I [H) 5h. A2 60°CHI pHT, It
IS, E A X A S5 A B PR A 12.89% .
2337 [ A AL AR E P S B
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Fig.18 Stability test of immobilized enzyme
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AR EUBOR 1 12.62% [AK3) 9.46%, W] lE(E &L
[ Efb JE R fa e, WTEAEAA .

3 & #

31 7 P A3 B IO B, L b v B
ISR R e, N 11.24%.

32 RMhMEE ORI SEA R, e T2
e WG 1:15, redE ST s n i i 13.59/100mL,
pH7, {E50°C NE§f# 5h, HFEFEIEILE] 14.57%.
33 [EfEE T2 RAWM TZM et HEA
fifg: DAFE:NaOH=2:3 Rt &hill, oM mREIRE A
2.59/100mL, fEpH7.5. 60°C. k& 7.5mg/mL F %
BAMRZM T, Bt rtm 8h, BEdE 1 [FDlcR )ik
$)39.13%.

34 F E Ak R A S5 A s ) B AR A TR L
1:15, [#E{EH & 13.59/100mL, pH7, # 60°C. [if
fit 5h, ZHERIARILF] 12.89% .

35 [tk AR e tE: [l pH AR e e, A
e M 5 A LA 2 35 o d v, O FLIED E A R
AR AR e M, SR 10 K5, [ @ g
SREA R A e .

36 FH LA b U7 v ol 4 11 [ Ak Wl £ AR R S0, 3 h
N 65.48%, HEITEAN1.63%.
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