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Study on the improvement of alum-free potato vermicelli

A2 o %’
CHENG Li-ying'

(L. M LA AR B T Fg KB

REN Hong-tao®* WANG Hui-rong*

450044 ;2. 3] R AR K2 3T R S

TER HWW

HUANG Li-li*
450002)

(1. Zhengzhou Institute of Technology ., Zhengzhou, Henan 450044, China ;
2. Henan Agricultural University , Zhengzhou, Henan 450002, China)

WE:DLLAFZ RN A RIFENL, RN EL KBRS )25
B RS R B R R B e Ao BR R HhxT L A
IR Yh, SREV . DA F AN LR A
RAER F A KR 0.125% ., B F M 0.250% . & IR
0.300% \ 4B 85 0.02500 \ L& Bk B 3k 0.050060 . EZ &M T,
2 M e R AR,

KBR:LHE B2 KRN AMH

Abstract: The experiment used potato starch as raw material to make
vermicelli. The effects were studied by Orthogonal test regression a-
nalysis, including xanthan gum, konjac powder, locust gum, sucrose
ester and compound phosphate to the potato starch. The effect of
several additives on the quality of potato vermicelli texture was re-
searched. The best best improver of alum-{ree potato vermicelli for-
mular as followed: xanthan gum 0.125% , konjac power 0.250% , a-
cacia gum 0.300% , sucrose ester 0.025% and compound phosphate
0.050%. Under this condition, the texture properties of vermicelli is
the best.
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PRI 60 g 4% B 08 ¥y 00T A 85 40 4 T e B S i 7
SRS IMA 60 CTHIK 120 g B4 8 B HE
SIS ERMBIE G Y E T AR S 10 min, £548 45 9
PR UE M 56 4 O [ [ AR 0 BIDIR S B BOT AN B AL
PHCKE 40 g BB VE R A o, ) P2 5 s A
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1 min J545 .33 2 38 50K 2R 5 B0 2295 T oK 45 A A
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RIS 20 12 he WIRE G KL B0 =R M@ 7 2 h,
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(2) JE-E oy Vs im ik % T 4% S By 22 57 §1) g AR A2 RE 1Y
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0.20%,0.25% , F iy b1 R4 7% i & b 8 R 0.1%, il 4R R
0.25% , BERH TG 0.02% , & A BEMREE 0.04% .
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Figure 1 Effect of xanthan gum on shearing force and

tensile properties of potato starch vermicelli
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Figure 2 Effect of konjac powder on shearing force and ten-

sile properties of potato starch vermicelli
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Figure 3 Effect of locust bean gum on shearing force and

tensile properties of potato starch vermicelli
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Figure 4  Effect of sucrose ester on shearing force and

tensile properties of potato starch vermicelli
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Figure 5  Effect of compound phosphate on shearing force

and tensile properties of potato starch vermicelli

F1 EXREIZITR

Table 1 The table of orthogonal experiment design %

K X HER X AR XoMIMA XopElm Xs &4 MMt
1 0.05 0.10 0.15 0.010 0.03
2 0.10 0.15 0.20 0.015 0.04
3 0.15 0.20 0.25 0.020 0.05
4 0.20 0.25 0.30 0.025 0.06

F2 EXRKBHER

Table 2 The results of orthogonal experiment

HEE X X X X X DALY LR

#/mm Ji/g
1 1 1 1 1 1 38.74 31 739.6
2 1 2 2 2 2 46.66 33 941.4
3 1 3 3 3 3 40.44 35 002.8
4 1 4 4 4 4 47.21 35 025.2
5 2 1 2 3 4 62.20 31 614.3
6 2 2 1 4 3 72.84 33 957.3
7 2 3 4 1 2 58.12 30 993.9
8 2 4 3 2 1 40.96 32 051.6
9 3 1 3 4 2 49.86 32 251.9
10 3 2 4 3 1 40.61 27 226.5
11 3 3 1 2 4 48.77 38 731.6
12 3 4 2 1 3 45.76 40 362.2
13 4 1 4 2 3 51.48 35 617.9
14 4 2 3 1 4 42.10 36 457.3
15 4 3 2 4 1 47.44 31 998.2
16 4 4 1 3 2 54.53 29 571.5

Y =37.073 3+2.904 9X, +0.291 7X}+1.708 5X% +
1.081 1X7+0.991 2X, X, +0.678 7X, X; +0.565 2X, X, —
1.776 5X, X5 —1.950 2X, X, —0.109 7X, X; —4.602 6X; X, +
3.289 8X., X, (D

X [l U S Y kAT 5 22 53 e AHOG R B R =0.985 1, 3k W]
(] U 7 A 5 T (A 6 P LT o p A 3 TR X LR
X CHREAE T D 52 5 28008 X o7 A 41 B 5% i #1283, L A (2
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Table 3 Significance test of tensile property regression

F4 HUNFEEARHEZERNER'

Table 4 Significance test of shearing property regression

coefficients coefficients

5 R [LXPS ¢ o9 P1{H A5 5 R A i A 2 ¢ K fE PfA
Xy 0.218 2 0.387 3 0.718 2 X, —0.999 6 35.667 8 0.000 8* *
X3 0.233 4 0.415 7 0.698 9 Xy 0.999 9 66.220 7 0.000 2 *
X3 0.794 8 2.268 3 0.085 9 Xy —0.999 8 48.860 8 0.000 4 *
X1 0.529 1 1.079 9 0.340 9 X? 0.998 6 19.165 0 0.002 7 *
XX, 0.363 1 0.674 9 0.536 7 X3 0.999 3 27.050 1 0.001 4~
X1 X 0.252 0 0.451 1 0.675 3 X3 —1.000 0 179.806 9 0.000 1**
X1 Xy 0.241 4 0.430 8 0.688 8 X, X, —0.999 9 58.710 8 0.000 3**
X1 X5 —0.620 6 1.370 8 0.242 3 X; X3 0.999 9 79.723 1 0.000 2*
X, Xy —0.837 7 2.657 3 0.056 6 X1 X, 0.999 9 64.750 5 0.000 2**

X2 X5 —0.065 4 0.113 4 0.915 1 X; X5 0.966 5 3.764 7 0.063 9
X3 Xy —0.944 9 4,999 1 0.007 5* X2 X —0.998 5 18.255 3 0.003 0*
Xy X5 0.840 8 2.690 4 0.054 6 X2 Xy —0.999 4 29.545 7 0.001 1~
tox « fUEALE 0.01 KF LR EZ, « [CELE 0.05 KFER X2 X5 1.000 0 208.379 3 0.000 1~
ITE=N X3 X, —0.999 8 54.622 0 0.000 3**

Toox x fRRTE 0.01 KPR 2257 8%, » FURTE 0.05 K257

2., HFHICHEAT AR F (A (8.189 DAFH i ik 5
KO, F B K Il JH BB Sz R B A AR AL R R
. 2 DPS AL S0 .l 45 3 B4 fe 0 i BE 25 8 9 90.80,
X R 2 A S BB 0.125% . 8 JE B 0.250% . il B K
0.300% \FEMETR0.025 % & &8I £E 0.050% ,
2.6.2 Xt UIERER N MUk RaE kL
T2 3% A5 [\ 19 43 47 45 20 103 7 72

Y=36 030.574 7—7 800.568 6X, +4 102,032 6X, —
3021.323 8X, +243.368 9X3 +178.033 1X3 —1 148.603 3X: —
1547.838 0X, X, +2 382.594 6X, X, +1 833.858 3X, X, +
66.798 3X, X; — 154,050 1X, X, — 337.361 1X, X, +
1 282.538 9X,X; —365.417 5X, X, , (2)

Xof [ A R HEAT 5 25 53 T A DG R R =1.000 0, K B
BUH RS IR AR IR m . R 4 T, Xo x5y i)
P BE R A S . ELIE AR 56 X0 R X, X B B R S w3 L AR
OO s R I XX XX BT YT M AR R A A B R
X X X X X XX X X X X Xy L X X X BT ) B
Mtk B %, BRI F {4 23 105.174 9,P=0.005 2, AJ
HJ5 R B . 4 DPS B HL SR AR B R AR BT
{4 48 601. 82, H Xt B 4 & o4 ¥ JF IR 0.130% . JiE ¢ #
0.250 % il #F JB&& 0. 330% . 1 B Mg 0.027% . & & B MR +h
0.050%.,

TE A2 L S5 4% B2k 22 i v BE A BT 1) ) O % £ 4
Tk« P 46 s 1) 5 DI B R ) L O 4 R BT TR 22 1R E EE
Pk A8 P g B R R A A O B TR 0.125 % 8 #FE By
0.250 % JJfill #8 B 0.300% . 1 M WE 0.025% . & & B M
0.050%.,
2.7 WIEXI

Ry 90 UE BRSO 2 5 SE B B0 A A R L S I B
2 0.125 %6 JEZEHKY 0.250 % Il B 0.300 2 (HEAETR0.025 % |
HAWERE0.050 Y0 F 17 52 50 B0 4F . 50 K % B L BE A B A

FIRR I 5 % 2 b SR 5 I A TE R FIK R G W AT I
WIAR 25 HOIS 0 A $8 B 2D o K W A7 B RE R IR R B A B R
LA R AR AETER TR B R R TR
F G K KR 22 W5 T RO UKAE IR 5 4 SR T
HL LT T R 22 M RLAPPE RE BT U ) SR AR AT B AR R
T IE A & 4, R B LS A L 20 A ) RAAE S &2 I 3 38 1
Fefhor%.
2.8 ERWLM L5 THH LI RIXE

& 45 Ry 22 /B WALV N &8 0.3 % ~0.6 % » WAL A 22 1
Y T7 8 W A 320 30 o T BB 22 3 4 25 A8 W] B AL i A B
0.1%,0.3%,0.6 % 3 A~/KF, WIBLKY 22 5 TCBLKY 22 I 44 45 b
XL 5.

x5 BHUIMLETHHLIBIRITLIL
Table 5 The comparison of alum vermicelli and

alum-free vermicelli

R el AP BE B/ mm 51y /e
Tet A 22 89.52 47 392.5
0.1 % WK 24 68.37 33.417 4
0.3 % WL K 24 76.35 40 368.6
0.6 % I I8 24 83.64 48 965.7

H13E 5 Al AR5 JC U 22 ) S AR T 0.3 40 1L 4
WIBLAS 22 50, 5 0.6 Yo WL RS 22 M0 Lt RA BT D) R RE RS A 22
BE .0 % G i 2 W LR I — R £33k 0.6 %6, HL % [ AR
(GB 2760—2014) 5% 4 45 B it 23R B HLIR i 6 2007 0.1 %
PIF . % 1.0.125% B J5 KL 0.250 % JiE 2E By . 0.300 % il #
JB2.0.025 % HERH TR A1 0.050 % & A B B2 ko1 B0 WAL, A 7
m R R D
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