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Abstract: In order to investigate the effects of adding corn resistant starch (CRS) and sweet potato resistant starch (SRS) to
starch noodles (SNs) on their physicochemical properties and structural quality, the changes in texture quality, breakage
rate, sensory quality, microstructure, and in vitro digestibility of the two types of resistant starch noodles (RSNs) prepared
with resistant starch (RS) added at 5.0, 7.5, 10.0, 12.5 and 15.0 g/100 g, respectively were measured. The results showed
that the hardness and chewiness of corn resistant starch noodles (CRSNs) are higher than those of sweet potato resistant
starch noodles (SRSNs) when the amounts of the two RSes added are the same, and the hardness and chewiness of both
RSNs showed a decreasing trend when the addition amount of RS increases. The increase in the amount of RS added had a

significant (P<0.05) impact on the cohesiveness of the SNs, but with a relatively small impact on elasticity. The increase in
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the amount of CRS added had no significant effect on the cohesiveness and elasticity of SNs. The crystallinity and breakage

rate of the two RSNs increased with the increase of RS addition amount. The appropriate amount of two RS added to
noodles was 5.0 g/100g. The 2 hours in vitro digestion rates of SRSNs and CRSNs were 20.2% and 23.3%, respectively,
while the blank was 27.8%, indicating that both types of RSNs had good resistance to digestion performance.

Key words: resistant starch; noodle; physicochemical properties; structure; digestive performance
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Table 2 Effects of adding amounts of RS on the texture characteristics of SNs

FE IR (/100 g) fFEE(N) NI s NELIE:

PagicE:) 0.0 52.53+0.32% 0.5440.00% 1.40+0.06"® 52.97+1.23%

5.0 47.83+0.43° 0.53+0.01¢ 1.20£0.01° 40.87+0.92°

7.5 43.50+0.17° 0.55+0.00* 1.2420.01% 30.53+0.26°

T EHETER A A 10.0 40.63+0.27 0.57+0.01° 1.26+0.01% 25.74+0.18¢
12.5 34.77+0.18° 0.61+0.01° 1.28+0.01% 20.97+0.12°

15.0 30.77+0.20" 0.65+0.01* 1.30+0.00° 19.17+0.60°

5.0 56.67+0.73* 0.54+0.00* 1.24+0.00¢ 45.56+0.02°

7.5 53.13+0.20° 0.54+0.00* 1.22+0.00¢ 40.62+0.73¢

TP 5 10.0 51.47+0.38° 0.54+0.01* 1.21£0.00° 37.66+0.11°
12.5 48.63+0.54¢ 0.53+0.01* 1.21£0.01¢ 35.27+0.52°

15.0 44 47+1.19° 0.53£0.01* 1.94+0.02% 31.37+0.47

TE: AR/NG R EARFOR BN EHUMEER Z M HA R 17255 (P<0.05); ARS8k EARFRBSINERUHTER Z LA B3 172257 (P<0.05);

AR A EhE BhRRR 22 5 A8 8.3 (P>0.05),



- 118 -

B Tl R

20244 7 A

A HYURAS

B MIURAE
20.0

—m— X
—eo— 50¢g/100 g
—*— 7.5g/100 g
—*— 10 g/100 g
—— 125¢g/100 g
4A- 15g/100 g

ok

—m— X}
—e8— 50¢g/100 g
—*— 7.5g/100 g
—*— 10 g/100 g
—— 12.5¢/100 g

Oe a— 15g/100 g
Tos| N\ NS, TR

B2 AT R 25 il BT 2 )
Fig.2 Effects of adding amounts of RS on the sensory
quality of SNs

T A LLEBUETER B 25 B.AKBUMETE BRI 55

WAV
S LR 4
I .

" v

TR

."M'\'_‘
SN X B
s e e e,
—— anr S
0 10 20 30 40 50
20(°)

K3 BitEIEs b Ac X-EAT A
Fig.3 X-ray diffraction curves of RSNs

(] JC S AT S 0, LSBT EGE Y By AT X ] A
BT o A LG T X BRZEB 25 RN B KPP TE 1)
7%, LY TR SRAE 15°~20°Z [B] AT IG TE 22
L, TR 174 YR AT I BN, FR B B
FUECT T
2.5 MR FREIIMIINEEER SR

8 FEL LT A1 2R LA M GRS R AR 5 E ) ot
HIWICRE IT, BRASLLANCIER gL | AR K5t
PEARA AT LASI AT B BEA O An A iR s), $iiR 3Ry
SrFRRRE P ER K 4 S Lr BT ERE R A KDL
PETERI I A UL LA GG IR . 25 FURB SR AEDEL

100
AMRHRERRE )

80 f P ' )
S kiR g ]
- 60| U (I
pa] e )
Wb Y

20

4000 3500 3000 2500 2000 1500 1000 500
WAL (em™)

Kl 4 PUrETEM B SR LA

Fig.4 Infrared spectroscopy of RSNs

2 750~1000 cm™' (D-RHL A #2805 19 T . o 0TI AU
W ) AEF 3000 cm ™! (C-CH,-C H45 R shW g ) &b
B BH 0 R W, FE I ER R 1000~1250 cm ' (C-O-
C P sh WA ) Ak HH R 5 R WSe i, T P Apre
TEMI I SR A AL P4 I AT i 13 B 8 e 55, HE P i
WEFEPEEL 750~1750 em ™' Z [AJFFAEIGAT 225, DiRHFE
il N R B . SRIABTHETE B S5 EAE DE
A5 N S At DEA T LB 5 i X R TE 2 T DX e Al A 3R
X HEZERS 2% H B I i A s3]
2.6 HEMMLERIME

K3 2% O ES A S FL B AN 1Al S BToR, FEHE
T RAHEE 1000 £ FHUEETER s A/ INBURLIR, #9345
ST JIURE R 22, U8 B Ry S5 P ot DE R 2 e b
%, TSRS, S FIEAS S, bridfbRetk e . Xt
LMy 2% (8] SE) R mEFLIRE RS, TCHAFLIA, 1M wifh
PUrETER A S B FLIR BLARRG i, B 2. &
SR TER M 5% 1 DE A FIURL AR LT i DE R M 2%
£, BEEPUHETER IR T, PR TER R 2%
Yy Fe Pl 25k | LI B S . & SR A B A
B, TP UETE R AR RN A TRy 4 Ao e
i, N AEZEE AR G K AR RS, SR
. [AIR), Sah B e UL O LI s g A
RO TE A R FTE A, SESRZ P T i ), 2By
HUARDIREAYEHE], MR LY
2.7 AR R X SR SN AL M BERI RN

ENENATIIRE: DB S SR Ry 1 o = FAR X K G e/
B3R SR RSN SE R TE AR RE S SR AN 1E] 6. HIE] 6 7T
LIEH, 25 ALT3 e 25 7F 60~120 min FTHALHET
(] PN, VM A R AR AR, T TPETE R B3 S5 T Ak iR
8 120~150 min 22 [8] (¥ 7H fhBOR AR (b3 b, T R 2
Yt TER B T EATER , (RIS AL ReRER Tr] )
HEHNASWIE s, 2 h 5 A3k Ss 5 I S5 i v i i 4
I R S5 W T A . X XY BRZEA 4%, PIRPdL
PEVERT R S TH ARG ITREAIS, LR INBT v ER 25
HH S AR 25 BT AR AR iR, s Stk iefs B
A5 RS 1 A AR SR B T A T A Bl I E 1 S I RE
REMEAT ER B EEH, Prtkrery b i EAETERY PG
AR ZS 55 T A2 -6, o) Tt 2L S8 58 i 3Pt 1, AT



3454 5 14

S L S INICHETE R AT LD A AR B 2 R R ) 119 -

K5 GUPEREAR 2R AR L BE A

Fig.5 Scanning electron microscopy images of RSNs

AL B: ERPUHETEBINE S 914 5.0, 10.0 g/100 g AUK 5% C. D: LSRR ARS8 5.0, 10.0 g/100 g FH55; E: X

R4,
0T o xm
ol o AR :
—a CTERUETERR A
g sof 5 N
& 20f :
= :
1] S
0 3

0 2l0 4'0 6I0 8IO 1(.)0 12IO 1;10 1I60
AL (min)

Ko BUikiesk amiAasnmferine

Fig.6 Digestibility of RSN in vitro
BELAS DE MY BT AR, 7E 0~80 min 8] £ K Ptk
VER R AR ITH AL ORI T 2L UM I Bl 25 T 1k
TR, IX AT BE T LB AN B I R P T~ KT
A5y, T ECGEA I 7K R AR X R 5, T A a2 1Y
Jine 80~150 min AL PTHETERY LL ERGTIEGE R
THARARR, Tt R R £ HT M ERE R 7/ N iz N B K g Fl
T RGTHETENY PR S W K AR X 52 , SO ABR Ta]
FEAST
3 g

TELLER 25T 53 G INZL BT EGE R A1 oK BT

PETENT, 235 |k AW A3 | UM AR | JEVE PR 55

BERIEAS, 5 EAMOLEEFA FNTE R TH AR I A5 1k
R PR T TE R AN I (P T v, 9y S/ RN E g4
HR TR LT TR A I Y TR BB S | LRy S N 2R
PERG T, 10X S S e PR S DN B R 0 i R ik
10 g/100 g J7 "l 23 FRBUHTE M B i s %)
By 4% P9 SR PR RN s 4 TC I S 52 s R BT TE R Y
SR T EE AT SR R B RS I I I SRR
T A I R By SR AT i A% K F LI B il 4
TN, S5H T AR SRR PR B0 A PR AR BT TE Ry
FYE BB M 5.0 2/100 g; 24K 4MB 1k 2 h, 4T
PO TERT I S5 N KRBT TE R I S5 T AL 53 5
20.2% F 23.3%, 1ias HAHLE A 27.8%, KW
PP TER I 25 BLAS R A BT IH AR RE . PAXT I il
PUtEVE Ry SR 25 i T i K RAELE SOk, btk
TEAA A0 A e A nTA TR R A T A .
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