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Study on process conditions of Superfine grinding modifying insoluble

dietary fiber from potato pulp
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Abstract: Insoluble dietary fiber of potato slag was chosen to modify
with superfine grinding using colloid mill. Inter-tooth space, of
colloid mill, material-to-liquid ratio, treatment time are optimized by
single-factor and orthogonal designed experiment and are defined with
solubility process. Results shown optimum modified conditions of
colloid mill: inter-tooth space 8. 00 pm, 3 000 r/min for 5 min, ma-
terial-to-liquid ratio 1 # 60. Under these conditions, the solubility
is 18.33%.
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SERUG S PRAFIRE 60 °C LY pH=06, N AN B 1§, KB
By P 30 A0 B S AR 30 min; 22 BR RN SRR I I W DT VE
Wy AT U S0 T K 2 U5 . 2RIk VR B R A G s Skl T
KA B 3 W IRV Wk il T 2 WL R T T v
T 5 He [ EG 5 2R K, T pH =8, R BE 70 C, fm A
H, O, Ji A 5 h fie 5 Z8 K BEH s S 42 3 UL TR e
1330 Lh 85 s RIS PR R A AL .



&R

2015 %% 6 4

L2 MESEE
AR BE . TMS-240 B, JEg 35 38 FHHLER R 15 A PR A 7 5
M T MS T £ 846 B 2 A3 L) A R

G 5 o HL - SSD Y K s i PR ALARA IR 22 w5

B0 L TR R K VR - HH -4 ) [ 4 28 A RS ) 5
AR TR AR - 10T-1TA A1, K HE T 46 07 45 X 28 7 B
AR

T T B WAL . FWS0 Y, ik A .

Zl

/L\\

1.3 FHik
L3.1 WMERME S MICEL5 DEm /RS k. FRIBUK

OrEEN B BIRES W og. 75 25~30 CF T 38 mL Z& 4Rk 4
BOOCOK B TR T 50 mL AR LE B A 50 mL B0 .
FZE . LL 4 000 r/min B0 10 min. {5125 bR MG
ERE, TR 25~30 ‘CHIZEMK 38 mL, EFFES) 5~10 s,
4000 r/mingf 10 min. 825 F V5 WO AR A 48 0 45 BE L 8
EHBBACHMEREZZ LI, ET 105 CHAF P TR EE
&, A (DI FHR R

T, W.—W
S*[l (1—B%) xXW

K
S— WM. %
W— MM, g
W, PR . g5
W, —WREILE -+ NEYE. g5
B—FEih B K %
1.3.2 pEERRARKIT
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Jx 100% @D)
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A5 VA 1) TS R S e, S AR B R s 4 ) 1 000, 1 500,
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Figure 1  Effect of tooth spacing on dietary fiber solubility
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Effect of different grinding time on dietary
fiber solubility

187



F31EFECH S AR A 4

Iy T O VA R I R T 4 B R R R T AL
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Figure 3  Effect of different rotating speed on dietary

fiber solubility
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Figure 4 Effect of different solid-liquid ratio on dietary
fiber solubility
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Table 1 Various levels of scope orthogonal table
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[6] ./ ppm (r+ min—1) [] /min (m:V)
1 8 2 500 4 1:50
2 10 3 000 5 1:60

LU TB) BE L JBE 10 B A 3 493 0 B I RO L G A B
HERSE R SN NSl IR R VR Y N [ B A B E S E(l
2L DAV R B AR AR ] Le (27 IE A RFFIRALIK , 1F
B REREERNZK 2,

B3R 2.3 Al S 4R BUSCR 1 FIRF R N C>AXC>
AXB>A>D>Bs ki >kl C IS k) >k D 1R
K. BACHAERIM R R, Ok B 2 08 R R 4.5, # 4T
LRI G IR AR L B KT, TEF IR AXC A
HAEFI B, 3R 4 WAL A G BT 0 R IR B
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Table 2 Orthogonal experimental program and results

and analysis

Rigs A B AXB C AXC D %% B/ %

1 1 1 1 1 1 1 1 16. 02
2 1 1 1 2 2 2 2 18.01
3 1 2 2 1 1 2 2 17.12
4 1 2 2 2 2 1 1 17.75
5 2 1 2 1 2 1 2 17. 20
6 2 1 2 2 1 2 1 17.17
7 2 2 1 1 2 2 1 16. 29
8 2 2 1 2 1 1 2 16. 48

ky 17.23 17.10 16.70 16.66 16.70 16.86 16. 86
k2 16.79 16.91 17.31 17.35 17.32 17.15 17. 20

R 0.44 0.19 0.61 0.69 0.62 0.29 0.34




FRMRA 2015 %% 6
x3 BBERENSHE S % 3k
Table 3 Solubility analysis of variance U BB T ke — MBI AT A — SR R BRI, R
TERW EFITM O AdE U7 F A E AR 224, 2000, 15(2); 16~17.
A 0. 387 1 0.387 1.241 0.466"" 2 JHUNER. BRIS . TR — 0 R 2T A B AL BT 5
B 0.072 1 0.072 0.231 0.715* MOHLIT. i S5HL. 2010, 26(3) . 158~160.

¢ 0966 Lo 0.996 3096 0.8297 7% 3 gy, ER REELRA MR AERILH A BTG ] &

D 0.162 1 0.162 0.521 0.602* S LML, 2011, 27(3) 165~168.

Axb 0. 744 1 0.744 2.385 0.366°°° 4 p Chiarelli, W Brown, P McEldufl. Constipation in australian
....... A XC0756107562424036% women; prevalence and associated factors[J]. International Uro-

B 0.312 ! 0.312 gynecology Journal, 2000, 11(2). 71~78.

ﬁi]%léﬁf;+d i+ 2 312. 121 i 5 The definition of dletary fiber[]J]. Cereal Foods World, 2001, 11
it : W, 21~22.
TR R RRERBIRAR R g . B 2 Y RS S 1 0
51 AXC—RZEE WroE )] e SRk, 2003(5): 36~38.
Table 4 A X C binary interaction table TORICHR. KRR AR S5 ST AR L 4 1 SRR B
% 4T L] &R S LK, 2010, 26(2): 118~122.
T e . BB, Ak ABELT. MUY € VE IR 2 o 9 5 45 A0
C TR HAVRHALI] BUCHT T 2003(7) ; 38~42.
o s 16 9 MEL. DRERBREESEA T TERRD). KE. &
£5 AXB-RBEE MMy K2, 2013, 42~43.
Table 5 A X B binary interaction table 100 BELH . B B S SRR R REBA L T2 A
% 0] &d Tl Ak, 2013, 34(11): 177~181.
e A A, 11 Agnieszka Nawirska. Binding of heavy metals to pomace fibers
B, 17.02 17.19 [J]. Food Chemistry, 2005, 90(3) : 395~400.
B, 17. 44 16. 39 12 Esposito F, Arlotti G, Bonifati A M, et al. Antioxidant activity
and dietary fiber in durum wheat bran by-products[J]. Food Re-
3 i search International, 2005, 38(10); 1 167~1 173.

R P A 85 s A vk ) e 13 Sangnark A, Noomhorm A. Effect of particle sizes on functional
‘ﬁ(ﬂ;;f]%s;fkﬁgifjjgX:i;ii;(;%HfOTitﬁf ;;IE;( propcrf:s of dietary fiber prepared from sugarcane bagassel J].
5 min BHIEEE 1160 2 V)) BB IRIORE R SFARIREIER || o g b
INE] 18. 330, Lb e i Y v A B U R . £ AR DL % 3t 2005 1~50.

S T vk R T Rk UUBRAT 5 1R 12 L Ik AR AR LG Nk 15 Fpami, B, TR B, 4. B RORY X Bk i £ 4 4 1h R
TR WS BB R 5 AT R 1O A L O B I BRE P 5 T Ve LT i S LA, 2011, 27(1) . 11~14, 18,

AW B 5 3 v 801 g L JEUORE R 38 0, BE A T A b gk 16 BilRAS . EUT. AR I O AN VA I R LR B AT 4k 4 K 0 I F
PRI A FE[J]. P EMAE. 2008, 33(6): 57~60.

(35 145 50) 23 JURHE. KiEEE S SRR R LM BF D] A
15 Gl IOIRE. BTt 4. AT LA R e BT A K2 2007 17,

LT, EDRGh AR, 2018, 28(11): 1~5, 12. 24 JEWRMe, WARR . PRSI, S5, M EOWE JORE i k7L R BG4
16 5k, AR, Yoshida H. v [ i 4% 045 il £k 52 56 2 i 15 5 174 Brisgm LT]. AL, 2015, 40(1): 172~177.

FEWRIELT]. EZAEY 4. 2007, 27(1): 158~165. 25 M. VE R A R M AT (D). BB, T Ok,
17 M, BARAR. M, S I A0 A SRR IO 4 A DG 2011 68.

0], RSP, 2011, 27(4): 25~28, 39. 26  Gujral H S, Rosell C M. Modification of pasting properties of
18 A40f, FHT, ik, &, KRR B 0IF R RT ] b E wheat starch by cyclodextrin glycosyltransferase[]J]. Journal of

AR 2F R . 2011, 26(11) . 124~128. the Science of Food and Agriculture, 2004, 84 (13):1 685~
19l SERS . XEAR . XN, S5, e AL I BOR DTS R[], M 1.690.

BEEE T, 2014 (3): 30~34. 27  Gunaratne A, Corke H. Influence of unmodified and modified
20 T8, BmEpPtEAWRID]. 8. LR K%, 2009 29. cycloheptaamylose (B-cyclodextrin) on transition parameters of
21 HER. BB CZMAS K EBERMRID]. X amylose-lipid complex and functional properties of starch[]].

e RERHE KR, 2014, 35. Carbohydrate Polymers, 2007(68);: 226~234.

22 TRUKOME. KVEVER T 2B & BRI X BCHERFSEL DL b st R 28 EEE, JRECWT. LR B R QLA R i R LT . T R

AL Rl 25 B, 2008 49.

2007(5) : 38~43.
189



