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R (%) ;m—IDF Jii & () sm,— 2 MERE (2.
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4 2.3.4.5.6 h, K ¥4 BUR B R 20,30,40,50,60°C , I
K Uk 2 A s K SR BR B NS B &R,
500 BEERTA pH A 4~5, N#k 75°C 4% 1 h, A H B =
1,308 UBETE 60°CHET 15 IDF, Xt Hp—-IMHEE
AT A, AR S B Z W EBUE 4 510 15 mL.10%,
4 h.40°C,
1.2.4 IDFEBRTZ&MGMMEML DIRREZRE
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Table 1 Independent variables and their levels in

the response surface design

K- K% Factor
Lever X; X1/mL X2/ % X3/h Xy/C
r=2 18 12 6.0 60
1 16 11 5.5 50
0 14 10 5.0 40
-1 12 9 4.5 30
—r=—2 10 8 4.0 20
Aj 2 1 0.5 10
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Fig. 1 Effect of the volume of extract on
the mass fraction and yield of IDF
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Fig. 2 Effect of alkali mass fraction on the mass fraction and
yield of IDF
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Fig. 3 Effect of extracting time on the mass fraction and
yield of IDF
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Fig. 4 Effect of extracting temperature on the mass fraction and
yield of IDF
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40~60°CHt, IDF Jii & 43 B3 e WA , EAE A 90. 3206~
91. 11 %6 ; 448 HUR B A 30~60°C it , IDF 15 38 [ i {5 &
FHE  HAE R 26.14% ~36.42%, X2 H R EE,
e R FUR I — R A5 5 R IDF i &
A3 BUHCAEANBA , TH AR R 20N
2.2 IDF #£l T Z 4k
2.2.1 ZWRENEHIERER H AR BT A 45 R
BN RRIG LR R RBOR AT 20~25 mL. 24k
BT R BUE 10%~14% FRBAT R 7E 5~6 h R BUR
FEFE 40~60°C fITEE N , IDF J5i & 53 8RB 7E 8896 ~92%
Z I8, BT LA IDF Ji & 43 BOR VR i 50 48 An U Ak 48 B T
7. R LI IDF B3R, YO1E R RBUR AT (X, ,
mbL) REIFE RSB (X, , Y0) FRBUE (X, h) Fk
BUREE (X, ,°C) ik g6 R &, IDF 2 B T 20/ — Wk [l 15
IE R H AR BT BRI 45 R L3k 2.

%2 IDF NI ZRAEAE T RIABER

Table 2 Experimental designs and results of
optimal extracting process on IDF
AbF8 Treatment X1 X X3 X4 Y
1 1 1 1 1 48. 95
2 1 1 1 —1 46. 69
3 1 1 —1 1 43.52
4 1 1 —1 —1 44.42
5 1 —1 1 1 42. 63
6 1 —1 1 —1 45.19
7 1 —1 —1 1 43.52
8 1 —1 —1 —1 44.12
9 —1 1 1 1 43.41
10 —1 1 1 —1 47.98
11 —1 1 —1 1 41. 56
12 —1 1 —1 —1 42.79
13 —1 —1 1 1 35.11
14 —1 —1 1 —1 45. 02
15 —1 —1 —1 1 34. 89
16 —1 —1 —1 —1 42. 94
17 2 0 0 0 48. 64
18 —2 0 0 0 38. 36
19 0 2 0 0 47. 64
20 0 —2 0 0 37.07
21 0 0 2 0 43.72
22 0 0 —2 0 40. 11
23 0 0 0 2 38.26
24 0 0 0 —2 47. 88
25 0 0 0 0 48. 47
26 0 0 0 0 46. 38
27 0 0 0 0 47. 66
28 0 0 0 0 48.41
29 0 0 0 0 47.22
30 0 0 0 0 47.45
31 0 0 0 0 49. 36
32 0 0 0 0 48. 59
33 0 0 0 0 48. 69
34 0 0 0 0 46. 94
35 0 0 0 0 45. 86
36 0 0 0 0 47. 89
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Table 3 Variance analysis of the quadratic

regression model on the yield of IDF
BRFKH 2]:: ]33 Rxil oy FIfE  PHHE

Sources of variation df Sum of squares Mean square  F value P value
X1 5 153.572813  30. 714563 16.92 <C0. 0001
X2 5 174.763762  34. 952752 19. 25 <C0. 0001
X3 5 94. 548329 18. 909666 10. 41 <Z0. 0001
X4 5 168. 835279  33. 767056 18.6 <Z0. 0001
Xi 4 288. 496883 0. 5097 39.72 <0. 0001
X;? 4 175. 44595 0.31 24.16 <0. 0001
XiX; 6 63. 888675 0.1129 5.86 0. 001
[a] 94 % Model 14 527. 831508 0. 9326 Fp =20.76 <0.0001
P AT Residual 21 38.129192 1. 815676
SAUTR Lack of fit 10 26.490725  2.649073 Fx =2.50  0.074
=2 Pure error 11 11. 638467 1. 058042
Y ¥4 Y mean  44. 648333
oo
St::fr?ior 1. 34747
*ﬂif\ﬁ 0. 9326
LISCFS

3.018
Coefficient of variable

¥ : Fo. 05 (10,11) =2. 86, Fo. 01 (14,21)=3. 07,
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i Y [ A A g B 2 AT B A B ST
IDF 3R L& K S5 1, HL 1815 77 7 AR 5
W 4, i 4 AT, L) IDF 85 (VD H, DL BOR 4
XD AR R 7 $0(X) R BUR ] (X)) FIREL
IR BE (X BB B H 22 8 B P 0 K [ E 5 -

Y = — 215. 053958 + 8. 428125X, + 19. 34125X, +
44.364167X, — 1.083417X, — 0.240781X,> —
0.301875X, X, 1.249375X,7 — 0.09125X,X, +
1.5325X; X; 5.4375X,° + 0.068625X,X; +
0.10425X, X, —0. 05X, X; —0. 010706 X, % ,

#4 IDFBEHEALKLEEIELSR

Table 4 Authetication of optimal experiment on the yield of IDF

5ES FruEdL B3 7344 BRY
Factor Coded Uncoded Yield/ %
X1 0. 294965 15. 17986
Xz 0. 367481 10. 73496
49. 51337
X3 0. 290311 5. 29031
X4 —0. 101797 37. 96406

2.2.3 IDF {yma i mm4rAr  H B 5 a) 4, 32 BOR (R
(X)) FHREER BE (X, 4b TR0 58 7K T B o0 g A7 B B i
A, B4R B AR B (X)) R 15.5 mL FHEERE BE (X)) H
38. 9'CHfHTht, IDF 155 . X4 & MKl et ik
it BB HARR(Y) TR, I Hk 2 MR ER BB .

18
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10 ' . y
20 30 40 50 60
B
Y2 —2767 —3101 —3434 —37.68
—41.02 —4435 —47.69
b A&

b.Contour plot
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Fig. 5 Surface plot and contour plot of extract volume and extracting temperature affecting on the yield of IDF
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R, I Hitk 2 MNRZEAER B .

HIE 7 AT, SR AL A R R B () A R BUIR B
(XKL FARXI KA F O 3 B BRI P B S S AL B B
BORCT 12. 16FHRBURE A 41 8°C HHL i, IDF 155

. YA MKE I B AR A E AR R T R,
JFHM 2 MREREAEAEE,

2.2.4 IDF#ERTZMAKREIE AT RIEZKEHE
BER R B 35 MDA SO, ZE IR K S YE A, AT
Bif IDF 2B BRI K. 0 E i 56 % Fi {8 5
SEHE R TR R T, UE B AR B R R A R, B — B RS
BAESE N, BmFE 40, BEERFERE S, IDF 15
R(Y) B R TRIMAE H 49. 51% , A 4 AP Z K455
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Fig. 6 Surface plot and contour plot of alkali mass fraction and extracting time affecting on the yield of IDF
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Fig. 7 Surface plot and contour plot of alkali mass fraction and extracting temperature affecting on the yield of IDF

S B R AR (X)) 15,18 mL, & A k4 R & 4 5K
(X,)h 10. 73% B BUR ] (X, ) 24 5.29 h Fl42 BUE B
(X)H 37.96°C, HGHRALIRI IUE L5 FRAE IF 1 BUR A
(XD K 15 mL REHT RS H (X)) R 115 3R E
A (X, 5 h FIREUE B (X)) h 38°C, FEULAHT
HEATRAERLS , IDF 1558 (Y) 2 49. 01%,
2.3 IDF ¥fbikae

ERBEAR R 15 mL. SEMEREDE N
1196 ARHAE] A 5 h FHRBURE } 38°CI T2 &M T,
$RECIDF FIH e R E A gy e RE L WK 5. |
2 5 W41, IDF MPLEREE & T H B R B A 4R
L4 B A AT 4, DR A B A i A Wi

%5 BB AN IERE

Table 5 Physical properities of fruits and vegetables pomace cellulose

LS ik 1 Rk A
Species Swelling capacity/mL + g1 Water holding capacity/g * g1
IDF 8.87 3.97
M s 47 418 9.20 4.87
32 S 4 Y [20] 6. 59~8. 27 1. 62~1. 87
i 47 4 (20 7.32~9.19 1.74~1.85
144
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ANFAU, 13 452 7Y 55 52 B 17 0 400 & M 4, T LR s A
KA DR E IDF {5,

Ll IDF 18 2(Y) S48 b , FH ma 3z T8 43 A ik s g 4 1
W W EETE SO IRBURAT(X) A 15. 18 mL. &
FALFR R AE(X:) H 10. 73% HREUATR] (X, ) H 5.29 h
FRBORE (X,) R 37.96°C, MW T 244 T,IDF 3%
W MEA 49.01%, #ExF IDF #9140 e A 2B o]
1,IDF 2—Fh B A &% 71 1) IDF 7= 5, H g ik 71 f e
7K 14350 8. 87 mL/g.3. 97 g/g.
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Response Surface Methodology for Optimization of Extraction Process for
Insoluble Dietary Fiber From Carrot Pomace

LIU Huan"?,XU Jing"?,XIA Guang-hui'?
(1. Research Center of Changbai Mountain Food Engineering, Tonghua Normal University, Tonghua, Jilin 134000; 2. Department of
Pharmaceutics and Food Science, Tonghua Normal University, Tonghua ,Jilin 134000)

Abstract; Taking carrot pomace as material, the volume of extract, alkali concentration, extracting time and extracting
temperature were studied by using quadratic rotary combinational design,in order to optimize the extraction of insoluble
dietary fiber (IDF) from carrot pomace. The results showed quadratic model was the best model to describe the
relationship between the yield of IDF and the factors. R-squared adjusted value of the model was 0. 9326. The optimized
conditions for IDF extraction were 11% of alkali concentration at the amount of extract of 15 mL,extracting time of 5 h
and extracting temperature of 38°C. The yield of IDF was 49.01%. The results of physical and chemical properties
showed that the swelling capacity was 8. 87 ml/g and water holding capacity was 3. 97 g/g.

Key words:; carrot pomace;insoluble dietary fiber;response surface methodology
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