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1 MBEF®
1.1 R 5iF

INZE Ry, AR R TR AR AL 5 B S S S NE K
JICHR IR E B S A R W 5 AR Ry B AR ER O
T3 AERB T s o—VE Ry Bl U AW Il SRR AR g, b
VR AR WA R R A TR AN AR e 2 E ik
Ay [ = A4l
1.2 U\ 5E&

TA-XT plus Fitg4%, JEE SMS A ] ;WEX-
12 BERAE T 7R 240 ) s Mixolab 2 TR A6 1Y,
25 1 4 AR 7 502000 22 7% 1l Y, 36
TA; THIRFEIR, WM TTELAL A BR A w5 UV/
VIS-2550 43 6ot BE Tt H AR B A,
1.3 BHREEH-INZLABEENHERART
iR

B lEHE (0.8%) 5t W MRk, 58T
35 CHH . FREUNE Ky | DR ETER (BIn=E R
0% ,30% ,35% ,40% ,45% ,50% ,55%) , 7KW
ARSI ER 45%, B0 1.5% FIR 58
FNERE 7K AT HLH AN 10 min, 37 CA B 30
min, 7EAREE N 4.0 mm 22 & RIE 4 Kb E B
JEFF B AR 1 mm 240 V14605 B TR
RN, HHETE 38 C, I8 JE 85% F T4 3 h; Hik
38 °C, IR J¥ 65% T4 10 h, 5 J5 25 CHY B XL 4
P 4h JERH,
1.4 SREEMH-MNEREHEBASFHE
141 #IrEdE S0 Xue S5 2500 2 1 ]
IS F R FREUR S R T 8 me S5 AT IR
fns s B E IR L5 °C/min FEE-40 C, 4 5
min, F-H 5 °C/min 7+ £ 40 °C, LL% A0S w4
Xif B 0 ST R i 5 S A R AR B AR A

142 Mixolab 1 & 5L =% AACC 54-
60.01 J5 ik 2ttt 2k A Chopin+ 38 55 UL, /K&
Je A B 75 g, HARHLHE(C1) (1.1£0.05)Nm, £
RN 80 r/min, KFEHE 30 C, Wk 3 4
BB« 1) T AT A TR SRR 3 A 1 S0 AL B B, 30 °C, 8
min ;2) JE KR AL 55 08 4 1 R L 4 °C/min TH &
90 °C, #¥%& 7 min;3) VEK ZIL,4 C/min FEZE 50
C, %2 5 min,

1.5 BEREEMAMEMNEABEELRRAZ M
1.5.1 ZEZEARME FREL 10 g Mi4%, A 500 mL
Bl LB KR & 7 ming AT S8 2
B K Mk S R T R K A AR E A mIK bk
KEZE 500 mL J5 B 100 mL R, ndpesf
fHpEp b RERr Kk Z8 %, ¥ A T2
Gig

%k%(%):%xmo
0

AU (%) = M0

TE M—A= 6 T 2% B, g My—Ti 2% T
HigsM——A R MR E g M—& R4 T

H o,

1.5.2  FifgHeErE 2 HDP/PFS B, I A
FE 2 mm/s, M A 0.8 mm/s, M5 0.8 mm/s, filt & 1
Auto—10.0 g, /K48 T2 BE 75% , W YK R 45 5[] (] B 5
s, BEAFE SN 6 K,

1.53 BB BCE VRN N g B
15 ZWF 58 AR AL R, PEAT 400 2 B8 LS/T 3202-1993
(1),

x1 HERBEFETSRE

Table 1 Sensory evaluation scoring criteria for noodles

E | W o AR

SR AL, e 10 86 (8~10); M8 & K& E(6~8);% &L AKLE E(1~6)

kiE 10 K5 (8~10) ; — A& (6~8) ; BT (1~6)
o A B 10 HTE (8~10) ; 42 K78 (6~8) ; 44 (1~6)

Bk 20 A5 (15~20) ; #86 F (10~15) ;85 F (1~10)

#k 20 FH A (15~20) ; — A& (10~15) ; 5 H45 (1~10)

W 20 A X (15~20) ; — % (10~15) ; 5 #2 (1~10)

Aok 10 % Aok (8~10); — % (6~8) ; & & F 7k (1~6)
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=41
1.6.1 Pl LTER (RDS) 184 L vE# (SDS) A4t
PEVERS (RS) 28 Englyst 25207 Ve VEI 2 3

HER PRI (1.5£0.05)g A& 10 S5 4F i B T B0 4
H A B & B (2 500 U/mL,5 mL),37 C
T E # AR 3% (200 r/min, 30 min) J5 LA NaOH ¥ ¥
(0.01 mol/L,5 mL) , i g £k 2 vh ¥ (0.1 mol/L,pH
6.8,15 mL) ,a-TE B EEH W (250 U/mL,5 mL), ¥
93 7 B B2 (3 000 U/mlL, 0.1 mL) A1 & 1 i
%W (1 mg/mL, 1.0 mL) , B 5 HF 46 9% % (37 °C, 180
/min) , 7£ 0,20,60,90,120,150, 180 min, B 1 mL
THALTE BB 7K 3 min, .0 (8 000 r/min, 10 min)
J B E I U, DINS 325 100 i 26 A 1 7 A

RDS(%) = (Gx—Go) x 0.9/TSx 100

SDS(%) = (Gix-Gx) x 0.9/TSx 100

RS(%) = (TS-(RDS+SDS)) x 0.9/TS

G KA O min B 77 A A A 2 B
GGz 53552 20, 120 min B 7 A (17 45 4 1 TS
SRR BT IR HA N me,
1.6.2  /Kfi# % % (Hydrolysis rate, HR)

HR = &K fiff i %5 4 5 x0.9/TS
1.6.3 I8 ZL W (Predicted glycemic in-
dex, PGI)™!

PGI = 39.21+0.803xHRq,
1.7 BiRE&Zt S0

K SPSS 19.0 1 Origin 2018 4t i1 43 #7 4k
PR E G HEAT T 22 5381 (LA P<0.05 Ayt 35 P A6 26
B o) M &, 4l 2R I B E bR i 22 0K

2 HRE5HMH
21 SRIEM-/NEZEAHEHESE

2101 AR DRE-NZIRG BT IER
(AR A 2o e el T A ) 38T 2 e S Ak B
T BE (o) B Wl 14 o A6 i M 2 B2 2 T, /0N, 3R
WK 3 1 B By i AN BIVE RS 43 Th P, gk 2 B
NSNS EE IR To (R IR (T,) M B & T
[ (P<0.05) WAL & R0 B (T) T & M 22 5, it
W/ B i S B — /N IR G By B XEI AL . AH 2
1A TE A UL T 75 BB, YE R o R SE R T
TR T BEE 45 K T T R R 2, B N
MG, T, T, 5 T s AP 3534 K (P<0.05),
55% 1t AH ik 3 e KAH ,40%~50% W) AH TG i 3%
P25 (P<0.05) , X5 Xu ZEPRHF 57 48 25 #y
XF /N M AT ) 2R R S e AR B A 5 R 2L, /)
A SR E T gAY T, TS VE A
T A WK TV VE R WK R Bk, 32F 1T 5 T U8 3 () 480
B R HT, BEAK

*2 DHREEH-NEREHEBRRNZHENFID
Table 2 Effect of potato starch—wheat mixed flour dough thermodynamic properties

LAFRH AN FIN AR EEBE T, /C B IE T, IC ML B E T, /C A AE AHI) - g
0 -8.31 +0.28° -3.54 £ 0.34° -1.16 £ 0.03* 4.80 + 0.06"
30 —-8.85 +0.14° -3.92 +£0.04" -1.15 +0.05° 11.33 £ 0.25¢
35 -11.36 + 1.02* -4.28 +0.11° -1.13 £ 0.14° 11.68 + 0.29°
40 -12.70 + 1.05" 5.18 £ 0.08¢ -1.12 +0.14° 14.50 + 1.03"
45 -13.17 £ 1.9" -5.46 £ 0.07* -1.07 £ 0.02¢ 14.69 £ 0.51"
50 -13.52 £ 2.41" -5.63 +0.26° -1.08 £ 0.05° 15.11 £ 0.72"
55 -15.28 £2.96° -6.27 £0.11° -1.04 £ 0.03° 16.64 £ 0.41°

T« RGNS ] /NG - B R R AT S 5 R 22 57 (P<0.05) .

2,12 WAEREMESAT MR 3 PR, BB E-NE
TE G 3 118 W 7K 5 i - % 880 3 A9 A O o 1 5 o o
F AR (P<0.05) , 1R A ¥ 18 A1 /T8 B B 1] A AR
AF () 32 7 A%, 55 Sarker SRR 5T 25—k C1
Jow E AR, C2 AW/ RIR &k 1w A i 55 0 5
W7k, i (0.498+0.009)N - m K &3 (0.334+

0.017)N-m X Ji P g B 4% 2 5 b B 45 Jon 3 R 9
AR AR TR, 55 A EE SR S 1 R A
W22, T LR 8 P B s G £ 2 2 5
e 23 5 e TR K RPN £ A eh R R 550K gy i
SHAN EARE IS 5 WSO SR K 2, BT 3 BT 7K
=N
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Wil 2 45 0 A, (C3-C2) E e 34 i P ik
JIN FLAE I 4% S R VS o = 45% I TG . 35 M AR b
(P<0.05) , 1. W U 53 (40 W0 AR AR 1 A 5 T o Y AR
FEME (C3-C4) Je Tt i i BEA, WS i 22 45% 11 T
A (C3-CAEM i m TIH e, H R e RS,
T I A4 S R 114 VAN T R 805 A 1K U b b B IR
EVE BN R 50%0T , (C3-C4)H FEARE] (0.673+
0.021)N-m, Tf A1 AT PR 58 o 1912l (C5-C4)
FETFEEIG ETE,0%~30% 0 1 b3 1Y 101 A8 45 ek 55
30%~55% I (C5—C4) (B 340, 5 B 4 KU &5 B2 HF 5%
S —F, T ELREVE R BN, A R R
2.1.3  HirteEadr RS AR L K 48
B TR G T8 T AT 4 H R R e B VE R iR B
B AE 5 BORPE A T A REVE L QniEl 1 R S B E
By (AR A5 WK 8 5 (9 % 3)BRAL IR G 50T
R (2 2 1) 3 TR 5 T A1 P ALK T 7 4 4
(7 2 6)MUERMMHEE (7T 2= 5) W BT RN
PCRERB6 2N TE , X5 SR EEMFE

TRk 6 8
Water, u'xlptake index
1

RATHRE
Admixture index
—=—0%
—e—30%
—A—35%
—v—40%

—4—50%
—p—155%

[VIECE S

Gluten index

R R

Amylase index

RPEEH

Viscosity index

TEEFI DR EEM-—NEREGHIEHFEE

Profiles of potato starch-wheat blended flour

& 1
Fig.1

index at different proportions

/N VE R B A R m A fe B e AR Ak, 5 b
W 3 IR A R S HE —2, AR R0 4 B AR
BT B2, S 6 SR B TE B bR ) i E e A]
FHFIZ2E 7= S AT A il 3 b e B, 224 4% S e
WA I A 409% 1 45% 05 4545 18 2 WF & 5K

*3 DHEEBEMH-NEZRAVERRTHENTMN
Table 3 Effect of potato starch—wheat mixed flour on dough rheological properties

. et A&E AT (C3-C2)/ (C3-C4)/ (C5-C4)/
KmEzl/% CI/Nm C2/Nm  C3/Nm  C4/Nm  C5/Nm BAKE/Q o
[a/min 8] /min Nm Nm Nm
0 1.115+ 0498+ 1882+ 1.720+ 3355+ 66.133+ 3.073+ 5833+ 1384+ 0.162+ 1.635+
0.009* 0.009* 0.001¢ 0.012*  0.009*  0.115° 0.175° 0.153¢ 0.006* 0.015*  0.018"
30 1.107+ 0453+ 2596+ 1951+ 3278+ 59933+ 0977+ 3167+ 2144+ 0645z 1327z
0.019*  0.013"  0.009* 0.057"  0.067*  0.114*  0.006> 0.208"  0.019° 0.063*  0.014°
35 1.087+ 0405+ 2.622+ 1916+ 3286+ 59267+ 0950+ 2133+ 2217+ 0706 1.369 +
0.053¢ 0.024°  0.027*  0.018™  0.052¢ 0.114¢ 0.020" 0.635¢ 0.005¢ 0.045" 0.033¢
40 1.095+ 0406+ 2662+ 1.8870+ 3301+ 58.667+ 0950+ 1533+ 2256+ 0775+ 1414+
0.015* 0.013°  0.024%  0.023° 0.012  0.058¢ 0.070>  0.289'  0.021">  0.021° 0.012¢
45 1.098 + 0.394+ 2708 1923+ 3471+ 58200+ 0.847+ 1400+ 2314+ 0.785+ 1.548=+
0.015° 0.006° 0.015*  0.012*  0.107*  0.000° 0.075"  0.173¢ 0.020° 0.026*  0.119"
50 1.099+ 0353+ 2.689+ 20163+ 3573+ 57567+ 0860+ 1267+ 2336+ 0673+ 1.557=
0.043*  0.045*  0.035*  0.032*  0.099" 0.058f 0.010"  0.058! 0.016 0.021"  0.068"
55 1.140+ 0334+ 2,650+ 2061+ 3858+ 57200+ 0.667+ 1.033+ 2316+ 0589+ 1.797=
0.008*  0.017¢  0.045*  0.047 0.132* 0.200¢  0.065° 0.058¢ 0.029¢ 0.036° 0.095*

2 BN [R) R o B 3% 22 5 (P<0.05) .

22 DREFREMRMEI R EEE KRR N
2.2.1  ZEANEVE A 0 R 45 S R RTEE A 5
R 455 A EL AR TS 0 1T A% A 28 AR DY
WP 2 PR BN SR S BE R I T A T 2% R I/

HARF XS BB 40 78 0%~40%3 Bl PN |, Bifi 25 75 -6 1)
B, W KR G 2 BN (P<0.05) , T4 5 4 0k R %
W T A5 R TR B S AR SL TR . AE
40%~50% 5 TR Ak A Ve R B B A B AF
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20
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S Bk
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H e a
s )
A é 10 b be 77
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] 7
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35 40 45
LR TEE R VR N A
Potato starch addition/%
(a)

FEL P, T LR D 2% P 45 R 1 e e D 7R
AN

ok A
Water uptake/%

90 L L L L L L L
0 30 35 40 45 50 55

L4 TEGE R VR 0 A
Potato starch addition/%

(b)

2 AELHIDSHREREHNEEBEEZFEIFENZNE

Fig.2 Effects of different proportions of potato starch on cooking characteristics of fermented noodles

222 FURgREME SRR T LLE R R G
S W £ ) i) Py BEAE BT, i 3 fivs | BEAE TS i
(3N, THT 2% A B E RELAEGEE b | AT MR RN R 2R
PE 2 35 FEAIK (P<0.05) s IR A B i e # & s 3 n |, &
T R AT, T B A /0 T 77, s 285 44 555 1k, 2 ik
RE 7 U855 , T A1 R R S AR A, AR SRR, AE R B
& BRI AE 0%~35%8 | %o Th7 2% (4 B B nEL g
VAR AR5 R AT B A B A RN R A W o
KT 35%~F B B WEL WG R v 14 e T B (P<

2200 1800
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—n—
- ;gé?;% 1 1600
2000 Xi
- - 1500
L
e .. G @
] B < 1200 2 €
M % 1800 & M G;j M E
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B
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Th RS B E B U o A
Potato starch addition/%

(a)

0.05), HFr A1 48 b5 16 45 I i e K (55% ) ik )
N BT BE A AR T R /0N R R K S
23T R (P<0.05) , Hy T T Al 0 2% 45 44 s 55 1 EL
R Y RS AR, DA T AR 0 THT 2% ) 286 SR AV, R A A
HaHE Pu SR G REFEPRE T4 R — 2, ) —
DT, THI A A R SRR E R A O R v R VE
F14 8 A AL o R AT OB, D A% B A4S ek 3
VEB R AR TR ARG 3 U THT A5 B R TR, AL
TSI AR 45900 K T 1T 4 R 325, oFR P

1.0 12 15
—— ik
—n— R
—u— [o 53
08} = n s
Jo.9 - .
+H g 0.6 ./-\'\ \'\ "‘ﬂ_ g .ﬁ %
£ - % Eios iy 2
i E‘ T~ ». —=. =20 7]
=N & 5 = QZ:U
H
0.4 - . Jo.6
—~ Ho6
02
. A . . . . M Joa
0 30 35 40 45 50 55
B 4 ST VS N
Potato starch addition/%
(b)

3 AELLGI D EENN R EE S RN m
Fig.3 Effects of different proportions of potato starch on texture properties of fermented noodles

223 EEEM WK 4 TR, 15 ZIEETEE R
AN T R AR B G D e )
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E FRE(P<0.05) , 16 B M VE 431 WS 1T 2%
RS M K T Je ANY 5T, 25 7= A B R i <AL i
TR T 35%0T, 1 506 DGR MR IERE I
Bl SN BRI . DB B A R
FIZEPE 50 BEZEL AR Lb 48 T 25 4% S5 3 i 1t
RS BRI 4 R B BN E R H BT
BRAN, 28R RIS 7= b KU Al 23 72 A — g ) AR
b, AR N w SR B IEM IS 45%
B 2 T T AR BER T 1 B I e

2.3 DHREEM-NERAMEBEEEIINEH
HA AT

23.1 B0 45 RDS.SDS Ml RS 70 #7 D44 &
TE MU 0 A X & I 1T 2% RDS .SDS Al RS #Y 5% 1
WES s ,RDS 1175 Ak 238 B 7S o2 (14 38 i 1 3
I, B KT 40% 0 3 4k TR 0E SDS
TH A 5 e /N 218 3G I e, R T i 3
4L (P<0.05) ;RS 71 1k 2 Fifl 7% i 2 A9 384 i v i
/B X5 Dhital ZFPWF 58 45 5% — 20, W THL RS
FLEEVERY & B BUIE Lb, Y Th A S A U o 1
i, —Jy AR IR T B RN Y i, O — Ty T
L YRR (0T LUK E AL, R TS e il 5
WYL G, TR AR e £ 27 4 Fn 8 P B 7 g i
YD, BELAS A FH A A I D /0 BRI e RDS 5 2 Bl 2
Wz, i bR, SR BRI IR 40%0) , Kk
R TH 4% v 0 B 2 S ME B T AR 1

232 KREEMIZIER HR B0 FERRIE b
FEH () 6), 45 A T 1 45 B dh AL 7E 1T 20 min P9 HR
PR E I K 20~180 min I, 38K 4 3HAGE W 2218,
180 min Ff 35 B fie KAA o AN 0 45 55 08 B3 1Y) 4 T
11 %% HR E /N N 58 e W5, & B 1 45 1
HR {H B 0 A9 38 I 38 5 . M3 kT
40% B, X} H HR {76 2 3% M52 i (P<0.05), HR
fH 5 RS M1 SDS 1% &t % YIAH G, 1 SDS Hl RS
1) 5 2t B G VS N S IN IT RAZ REAL, I LA K I
[ 251 HR (g it 77 %%, 5 Lidilss bk
A I SIS 11 U R K iR A SR — B

233 REEM % PGLAEAZAL AT IR HE E0= A
J %5 B v e K Ak B AR R R S A 4 B
T o AR UL G 93 E A A 1 9 Ak 3 R ke T A R T 4%
Y IBE HE 20, an & 7 B, 5O R AR L i
4 B PE Ry Je PG H 2 35 B I (P<0.05) 5 1 ¥ Jin

it (Color)

20,

K (Gloss)

A&k (Taste) 18

K (Smooth)

== 0%

——30%
—a—35%
—v—40%
——45%
Fitk (Viscosity)  ——50%
——55%

4 AELEGIDREFRHLEERRE MR N
Fig.4 Effects of different proportions of potato starch

W1tk (Toughness)

on sensory quality of fermented noodles

80
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iy
M = 40} —a—RDS
=2 —e—SDS
i —+—RS
T~ O
a0
A 20
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pe e —"
{1 1 1

(; 30 35 410 4]5 5lO 55
T B R TE Y U 0
Potato starch addition/%
5 AELGISHRERHILZEESE RDS.SDS
1 RS K%M
Fig.5 Effects of different proportions of potato starch
on RDS, SDS and RS of fermented noodles

30

20

—0% ——30%
——35% —v—40%
——45% ——50%
——55%

10

B TE 3 7K e
Total starch hydrolysis rate/%

00 3‘0 6‘0 9‘0 léﬂ 1;0 lilm
sf ]
Time/min
6 AELGISHREETHNEZEEEDEH
KERER RN

Fig.6 Effects of different proportions of potato starch

on the hydrolysis rate of total starch in fermented noodles

DR EVERE , IR 25 ) PG ARl 5 i i F) 3
Jin /I B8 i AV LG 3 1 2% 53 (P<0.05) o X
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80
£ [11 AHMED I, QAZI T M, JAMAL S. Quality evalua-
=1
g; 60'% tion of noodles prepared from blending of broken
§ % \ rice and wheat flour]J]. Starch-Stirke, 2015, 67(11/
e LR
w40 12): 905-912.
g N
E i \\ [2] KAUR A, SINGH N, KAUR S, et al. Relationship
=20 RN
& \\ of various flour properties with noodle making char
acteristics among durum wheat varieties[J]. Food
I 5
0

Th B SV A U N
Potato starch addition/%
B 7 AEEDEE NI LB X MEREE
Tou i & B9 =2 i
Fig.7 Effects of different proportions of potato starch

on the predicted value of glycemic index
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Effect of Potato Starch Addition on the Characteristics of Blended Dough
and Starch Digestibility of Fermented Noodles

Li Li', Wang Huiying', Yan Han', Gong Fayong’, Ma Tao', Li Jing’, Yan Lang’, Yang Lina”
(College of Food Science and Engineering, Bohai University, Jinzhou 121013, Liaoning
’Panxi Crops Research and Utilization Key Laboratory of Sichuan Province, Xichang University,
Xichang 615000, Sichuan)

Abstract In order to promote the strategy of potato staple food, this paper investigates the effect of potato starch addi-
tion on the dough characteristics, cooking, textural and digestive properties of fermented noodles by adding different lev-
els of potato starch. The results showed that with the increase of potato starch addition (0%-55%), the gelatinization ini-
tial temperature of the mixed powder decreases, the enthalpy value increases, and the termination temperature does not
change significantly. The water absorption, formation time and stabilization time of the flour mix dough all tended to de-
crease and the dough tended to be more of a solid material, resulting in a significant decrease in the firmness, elasticity
and chewiness of the fermented noodles (P<0.05). By simulated in vitro starch digestion, the rate of starch hydrolysis was
found to increase with the addition of potato starch, and the predicted value of glycemic index was significantly lower
with the addition of potato starch compared to the control group (P<0.05). In summary, the pasting, textural and diges-
tive characteristics of the flour dough mix and fermented noodles were better at 45% potato starch addition.

Keywords potato starch; fermented noodles; dough properties; textural properties; digestion characteristics



