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Physicochemical Properties of Potato Dietary Fiber and Its Influence on the Quality of Hot Dry Noodles
Made from Potato Starch
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(Institute of Agricultural Product Processing and Nuclear-Agricultural Technology, Hubei Academy of Agricultural Sciences,
Sub-Center of Agricultural Product Processing Research, Hubei Innovation Center of Agriculture Science and Technology, Wuhan 430064, China)

Abstract: This study investigated the physicochemical characteristics of potato dietary fiber, and it also examined the
influence of adding different amounts of potato dietary fiber on the quality of hot dry noodles made from potato starch.
The results showed that the content of insoluble dietary fiber in potato dietary fiber was 48.74%. Water-holding capacity of
potato dietary fiber was 11.23 g/g, oil-holding capacity was 1.76 g/g and water swelling was 6.65 mL/g. Glucose adsorption
capacity was 0.87 mmol/g and cholesterol adsorption capacity was 2.04 mg/g. Addition of potato dietary fiber improved
the quality of hot dry noodles. Water absorption capacity and cooking loss rate of hot dry noodles changed irregularly with
increasing addition of dietary fiber. However, shear force and tensile strength gradually decreased. Dietary fiber could delay
the decomposition of starch while increasing the digestibility of proteins in noodles. In conclusion, addition of 5%—12%
dietary fiber is recommended.
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Fig.5  Effect of potato dietary fiber addition on water absorption rate
of hot dry noodles

243 ZEEPRENELR

20
4 CJEOh
S 15 -4 CjE48 h
= 10r
3
R S
9
O 1 1 1 1 J
0 5 10 15 20 25
it B £ HE TN N 5/ %

6 RBEFAEFEMENEFHTHERBRREOEMN
Fig. 6  Effect of potato dietary fiber addition on cooking loss rate of hot

dry noodles

WE6Hi ™, MEEFMERMEA0%~3%M
22%~25%Hf, BEERESLF4RIMERN, ZERAE
RIS R U B A 4RI EE3%~20%
B, ZBEBREERE L TFESIATHES . YREETER
INEAES%~15%HF, 48 hill BFE i 2R B PR F AR T
0 hySCE FE i o
244 ALY INE N AR ST TR AR R
2441 FhREENE L

0 é 1'0 1'5 2'0 2'5
i B T 4 TR N/ %
7 RERLRFIME AT R

Fig.7  Effect of potato dietary fiber addition on viscosity of
hot dry noodles

HI 7RI, TBCELO hRE il 1) 6 52 B R & £ 4R N
g, 2o EIHE FRERAEARES, T E48 h



XA ML

2019, Vol.40, No.04 93

FF A 200 58 B IR B AT 4R TR IR OGN, RSB R R TR
AR S, HISCEO hRE S IR Sk B A
48 hFEdh R VR A TP RS B 2T RN I B AE R % ~25% I
A AT T R L AR A B, HLBCE 48 W dh R 1
KT HCEO hEIE i

2442 BIYIJIE SR

800
-e-48h
700 o 0h
Z 600
R
= 500
R 400
300

200 1 1 1 1 J
5 10 15 20 25

i B LT YR N/ %

8 ERLFEFIMEN LT Y
Fig. 8 Effect of potato dietary fiber addition on shear force of

(=]

hot dry noodles

RIS, WA G LT 4E AR NS RO HG In, 2 LA
MBTU) R R T EaS . AR RERmERT3%
I, JECELO WA (K BT U) 0 B A TRCE 48 hRE L I BT )
71 HREEAHRINERT10% )5, JHCEAS R ] ) #
T T8 ) BE R £ 2T 4 N G N AR A S AR .

2443 hfhdE LR
40 - 48h
- 0h
Z 30
BN
&
& 20
10 L L ! !
5 10 15 20 25
i B £ 4 TN I/ %%

B9 AR A ST b i B
Fig. 9  Effect of potato dietary fiber addition on tensile strength of hot

dry noodles

WERTR, B RS EA4ERINERIG I, 2 45
(AR J BEAR SR B By, X DR N IR £ AR 4L I 25
FER DB EA A 5 5 TR & 43 T 2% 2 W, AT
PR D308 o RE LT AR INE I 3% f5, E 48 hit i
BIY) R T B O Wik S BY D) 77
25 BB ER AT AR B
251 VERTHARE

nRAFTR, WEEDREREIERMEREm,
SDSH#f F 5y, RDSIEHTFEAL, X2 B A Ik £ 2F 46 B i
WEIThEE, REIEZZUE R /- N HI & ke, BT LASDSHIRDS
B =LV NEIR

K4 BEIERMENRT ERB RSN m
Table4  Starch digestion characteristics of hot dry noodles with
different amounts of added dietary fiber

%

?ﬁ“%bﬁu;j‘% STERY RDS SDS RS
0 74.60+£0.12  19.88+£0.09 20.63+£0.10 34.09+0.14
3 73.7940.14  19.61£0.06 22.54+0.08 31.64+0.11
5 73.254+0.18 19.15+£0.03 23.26+0.09 30.8440.16
8 72444020 17.16+£0.05 2521£0.11 30.07+£0.12
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22 68.66+0.10 8.43+0.03 33.51+£0.10 26.72+0.10
25 67.85+0.11  7.914+0.02 35.944+0.09 24.004+0.09

252 EEFIEAREE

80
R
> 15+
x
70
=
I g5k
1
60 1 1 1 1 J
0 5 10 15 20 25

i LT 4R TN N 5/ %

10 EEFERMEX TR R D RHCRE R E R
Fig. 10  Protein digestible characteristics of hot dry noodles with
different amounts of added dietary fiber

WEI0F R, MM REEAHERMELI%L~3%
2% ~25%0F, W& SR ERE SALERMNERIE M, &
FIR I A2 ST E AR SA . IR R A 4
ININEAE3 %~ 12%, B A D4 B £ 41 4RV 0 & 1 1
., EEPENEREEE TR ES . &R EATR,
L RE B A 4 A R T AN B R I A

3 5 ®

TR AN TR B 27 4R I = I R KR L IROK B K
P B B 6 27 e = 3 ks WA,
TEEATY 1) 250 FEE o VR K v 4% S R T A4 VA = P 3 0 1
ANy BRI IR AR, TRR 0 B IR
T 2 EAGES . RBRA2 MEE, SRl
FE66 CHyiT, 2N AMIMLIE TS CHliz. FERE
SRR IR IGO0, YRR B2 A R a8 ETHIN AR
thi&ass . BEELA4ERINN SR RBILIRE T & .

BE AT fE — B R RO T S T I M &
i BEE R EA IR, AT E, &
BPUR BB ES JLBTY) ) KA e )84k



94 2019, Vol.40, No.04

Bt F

XA LY

b BB W RN AT 2T 4 BE S 2 1 A% R
ooy, BAREMBERThae, HE & 2F 4k Resg hn i o
HARKEAR. ZEprE, REaaEr@ilimmEnN
5%~12%-.

SR

(1]

[2]

[3]

[4]

(6]

[71

[8]

[91

[10]

(11]

[12]

[13]

[14]

[15]

R, miEA, FE, & I E AR L2 KGR Ak 7 2
EFRGIR KR FE . RN T, 2010(4): 61-64.

MiliEE, kN, RO, SR B R T R R 2 BT S
TIEE AT &R, 2016, 34(1): 28-36. DOI:10.3969/
j-1ssn.2095-6002.2016.01.005.

MAYER F, HILLEBRANDT J O. Potato pulp: microbiological
characterization, physical modification, and application of
this agricultural waste product[J]. Applied Microbiology and
Biotechnology, 1997, 48: 435-440. DOI:10.1007/s002530051076.
AR, A B ITARF TS 20 T (9] AR IN L, 2009, 34(6): 68-70.
GALISTEO M, DUARTE J, ZARZUELO A. Effects of dietary fibers
on disturbances clustered in the metabolic syndrome[J]. Journal
of Nutritional Biochemistry, 2008, 19(2): 71-84. DOI:10.1016/
j-jnutbio.2007.02.009.

ZHANG M, BAI X, ZHANG Z S. Extrusion process improves the
functionality of soluble dietary fiber in oat bran[J]. Journal of Cereal
Science, 2011, 54: 98-103. DOI:10.1016/j.jcs.2011.04.001.

ZHANG N, HUANG C H, OU S Y. In vitro binding capacities of three
dietary fibers and their mixture for four toxic elements, cholesterol and
bile acid[J]. Journal of Hazardous Materials, 2011, 186(1): 236-237.
DOI:10.1016/j.jhmazmat.2010.10.120.

ROBERT E, ARCH G, DANA E, et al. Diet fiber for the treatment of
type 2 diabetes mellitus: a meta-analysis[J]. American Board of Family
Medicine, 2012, 25(1): 16-23. DOI:10.3122/jabfm.2012.01.110148.
RACHEL R H, MARK W, PETER C. The epidemiologic evidence
and potential biological mechanisms for a protective effect of diet fiber
on the risk of colorectal cancer[J]. Current Nutrition Reports, 2013,
2(1): 63-70. DOI:10.1007/s13668-012-0030-2.

ESPOSITO F, ARLOTTI G, BONIFATI A M, et al.
Antioxidantactivity and dietary fiber in durum wheat bran by-
products[J]. Food Research International, 2005, 38(10): 1167-1173.
DOI:10.1016/j.foodres.2005.05.002.

LR, M, EEE. Bl D8 I b B AT 4 ST,
HE 22 K224, 2010, 29(2): 84-86. DOI:10.3969/].issn.1004-
602X.2010.02.024.

HERT, BREF, oA, 55, T4 B Ik & 2T de AL RS PR BT 5E 0],
WAL AL B2, 2014, 53(19): 4666-4670. DOI:10.14088/j.cnki.
issn0439-8114.2014.19.042.

B, BheE, BB, & DR ERE QA AL 2R
A0, & DA, 2013, 34(11): 177-181. DOI:10.13386/
j-issn1002-0306.2013.11.045.

e, SR, PR PR TR A R A A R A AR
FIWEFE ], AR & SR, 2012, 28(2): 160-163. DOI:10.13982/
j-mfst.1673-9078.2012.02.017.

T8 77, kiktlg, BUER, 5. 2T48 R Bl & D3 il v VA LG &
LRYERBAL RN REME R[], 2 i 5 R RE L, 2015, 41(11): 41-46.
DOI:10.13995/j.cnki.11-1802/ts.201511008.

[16]

[17]

(18]

[19]

[21]

[22]

[24]

[25]

[26]

[27]

[29]

(31]

[32]

R, AR M. AR R R AR 4R
WEFEII]. BAR & M EHE, 2006, 22(1): 8-10. DOI:10.13982/
j.mfst.1673-9078.2006.01.003.

A, TR, BEE L, S AN R A ST AR R e R 2R 4R FR AL
FH AR D], & MR, 2016, 37(16): 22-28. DOI:10.7506/
spkx1002-6630-201616004.

TR, #E K, R i AR B K B £ AT 4RV AR
REPE A PER R[], A, 2011, 32(13): 84-88.

TN, A M, K, A AL O K AN TR I AT Ak
ik 3 Bk 152 m I, £ & DAk RHE, 2012, 33(16): 299-301.
DOI:10.13386/j.issn1002-0306.2012.16.092.

PR, THSCR, ARENER. RE SRR g . RREEE . BHEREN AN
TR AR 1 W PR P AR T[], £ 5 Tl RBHE, 2010, 31(5): 134-
137. DOI:10.13386/j.issn1002-0306.2010.05.052.

AT, X, PhER, SR A 4 0 ROW 45 R K T Re R
BEFEI]. HHEAA SN, 2014(2): 98-103. DOI:10.3969/
j.issn.1006-2513.2014.02.011.

XIS, BRE %, imilE s, 55, 3,5- g3 KA IR R I A AT
B S SRR T, AR AR, 2013, 27(11): 1717-1723.
DOI:10.11869/hnxb.2013.11.1717.

AEIR, Wi fE, EEE. DNSIEINE LAk F rhods SR & & 1 i 7E ).
B TR EE, 2013, 34(18): 75-77. DOI:10.13386/
j.issn1002-0306.2013.18.043.

JREREE, TR, BB, A ZE OB RN OK i Rl R DR EE B
ARSI D], & iR, 2014, 35(3): 100-105. DOI:10.7506/
spkx1002-6630-201403021.

kIR, B DR B QAR NRAE XTI, iR,
2013, 34(11): 19-23. DOI:10.7506/spkx1002-6630-201311005.
TR, RIS, TG AT Ak ) R ARAE A A T]. RS
Tk, 2009, 16(2): 43-47. DOI:10.3969/j.issn.1672-5026.2009.02.015.
KAH W, PETER C K. Dietary fibers from mushroom sclerotia: 1.
Preparation and physicochemical and functional properties[J].
Journal of Agricultural and Food Chemistry, 2005, 53: 9395-9400.
DOI:10.1021/jf0510788.

B, AR AF . TE & AT 4R ) R ke v 2 AR A Dk A i
BUIR[I]. BUCE SR, 2006, 22(3): 272-279. DOI1:10.13982/
j.mfst.1673-9078.2006.03.096.

B2, i, bz, 6. DR N R I AL P I S T AL
FEERF D). 25 TR, 2016, 37(22): 173-177. DOL:10.13386/
j.issn1002-0306.2016.22.026.

VEAEDIR. T F G B 2T i 0] B 8 S e R R e RS (R T 7 (D). 5L
Aol K2, 2013: 48-49.

A 11 Dl Ak B 27 2k TET VAR 1) 6 e 21 4R BF S [D]. A Tl g ke
K, 2015: 32-34.

K, BRIT3C, T 3CF. DSCIYERT S /N 225 B 5 TR B 46 R0
B AR (D] & fRL S, 2007, 28(4): 279-282. DOI:10.3321/
j.issn:1002-6630.2007.04.066.

Mratds, Haid, WA, 5. 22200 & AR X N2 e b AR
PERIFZMAT). o DR 4R, 2010, 25(11): 18-24.

MR RS, BRAE B, BRPHIANE, &5, & A URIE R & 50 T 4% W i 152
M FE[I]. AN TR 2B 44k, 2001, 22(1): 32-35. DOI:10.16433/
j.cnki.issn1673-2383.2001.01.007.



