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Abstract: In order to optimize the processing technology of alum-free fresh potato/cassava starch noodles, the effects of addition ratio of
sodium alginate, shaping time, refrigerated and frozen time, etc, on the texture properties, moisture content, and overall acceptability of
alum-free fresh potato/cassava starch noodles were evaluated. In addition, effects of different retrogradation treatments on the breaking time,
apparent and microstructure (scanning electron microscopy, Fourier infrared spectrum, small angle X-ray scattering) of alum-free fresh
potato/cassava starch noodles were investigated, the mixture starches of potato and cassava (potato starch: cassava starch=1:1, W/W) was used as
raw material, the fresh starch noodles without alum and with 0.30% alum were used as control. The results showed that the tensile strength (2.86
g/mm2), tensile deformation (63.88%), shear stress (39.89 g/mmz), shear deformation (37.76%), moisture content (60.40%), and overall
acceptability of fresh potato/cassava starch noodles were the closest to those of fresh starch noodles with 0.30% alum after adding 1% sodium
alginate, indicating 1% sodium alginate could be used as alum substitute for the production of fresh starch noodles. Furthermore, the optimal
conditions for processing fresh potato/cassava starch noodles without alum were as follows: shaping time 1 min, cold storage at 4 ‘C for 24 h.
The fresh potato/cassava starch noodles without alum obtained under this condition exhibited better elasticity and chew ability, longer breaking
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time and more uniform apparent structure. Therefore, the study can provide new basic data and theoretical support for the industry application of

alum-free fresh wet potato starch noodles.
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Table 1 Effects of different sodium alginate content on texture properties, moisture content, and overall acceptability of fresh
potato/cassava starch noodles

e RARE mwmree TN wmam Aaedn TR
PALLAEP %S 2.08+0.18  32.6848.52*  16.8343.58  28.5642.34*  58.60+0.04° 6.05+0.12°
0.3%8A Abr 4 256£027°  69.78+7.49°  48.924343%  34.93+2.76°  60.30+0.05° 8.01+0.45%

0.5% B4 4 2524018 58.13+528"°  48.81£2.93™  3536+1.72°  56.20+0.07° 7.55+0.02°
1%k a4 2.86:0.36™  63.88£521™  39.89+2.30°  37.76+1.33%  60.40+0.15° 7.93+0.12¢
2%EFERR S 3.202021%  80.93+4.88¢  19.75£344° 42304075 61.50+0.16° 7.0240.29°
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Table 2 Effects of shaping time on texture properties, moisture content, and overall acceptability of fresh potato/cassava starch noodles
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1 min 3.29+0.22¢ 63.57+4.56" 64.69+2.83° 44.91£1.76° 56.67+0.12° 7.64+0.12¢
2 min 2.88+0.36° 63.98+4.51° 59.98+2.31¢ 45.33+1.74° 57.81+0.09° 7.3240.45¢
3 min 2.79+0.18° 58.10:£5.69° 38.06+2.51° 40.59+2.88" 59.76+0.13° 6.65+0.23%
4 min 2.58+0.26™ 58.59+4.65 32.27+£1.97° 37.98+1.15° 60.56+0.17d" 6.55+0.12"
5 min 2.48+0.19° 61.24+5.37° 31.38+1.68" 42.594+2.27° 61.98+0.15° 6.02:0.22°
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Table 3 Effects of different refrigerating and freezing time on texture properties, moisture content, and overall acceptability of fresh

potato/cassava starch noodles

AR PR peman TS wamsme kasEv RETRLE
4°CAHR3h 1.95+0.18"  57.62+6.82°  10.70£1.28*  3847+£322"  69.30+0.08° 7.05+0.39%
4°CAH 6h 1.70£040°  47.93£6.04°  16.15£1.90°  36.34+1.58¢  70.60+0.12° 7.27+0.26™

4°CAH 12h 1.7740.22°  41.70+7.62°  12:37+0.95%  36.09+1.92°  72.20+0.07° 7.26+0.45%
4 °CA4824h 2.154025°  59.5046.79°  12.13+1.72®°  34.83+1.63°  73.30+0.12° 7.87+0.12¢
-40°CA%3h 1.90+8026™  61.124629°  14.10+1.64™  3840+£1.9°  72.10+0.06° 7.56+0.23°
-40 CA% 6h  147+0.15°  42.65+4.99°  20.10£1.80°  3425+1.52%  72.50+0.04° 7.1240.12%

-40°C%% 12h 1.88+020°  38.07+4.52°  14.15£1.73®  3228+2.10°  73.30+0.02° 6.85+0.53"

=40 CA % 24h  1.79+030°  53.1045.04°  15.42+2.14% 34854246  73.60+0.06° 6.83+£0.41°
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Fig.1 Infrared spectra of fresh potato/cassava starch noodles
processed by different retrogradation treatments
A 1-RRH, 25278 40 min, 3-49K 24 h,
FEE 1, SRR AR SRR SR AR IR
HIE 4 CHAJR 24 h J5ILLAMGIBETEAR EARAL, (R
JEANE], R IIER SIERREN (R BCA A A BAE

B A] XK AR A A s A — . 3450
em’ KE3ERFE AR AL AT BE S iEk-OH 3 A1k B 7R N7
IR P 2 RIE B EAEE OO, XK &
B E N R . AT 2100 cm™ AT 1642
em™ Abf, AT LR SRR, R A
WIS e BT R G K PRI EAEH . SRR
b, ISIDESERR AN (P T 2% LA I BB AN TE BRI
SEIEAD SR LA EIE R AR,  FTRESE T ERE R 2 AT
FERIASR K5 & BESIATER SR SR 2 P4, ibAt,
TEAG, ST 2RI 5 AR IR AR R .

1047 cm™ F11022 cm™ ALAIAHXTIESRE (L4 R
) BRI e & B, RSN 41
1047 cm™ 11022 em™ FILLAMGRE 2 LE L 4. I 4
PIEAERTLLE H, STCEIUR 2 0.30% AR 2541
L, WSIN T RN SR A R (AR EG R, H4°C
A 24 h 5, 3 Bk 2610 R AE ) & T ARIRVEANR Y 40
min JER3 251 RAE, X ATReRR NI
218 BN 2% N SRS NN ) BT A A s R R 45
I LI N, BRYAjE TR 2% vT AR RCE 2 1 df ik
gERP,

157



MR EmRHY Modern Food Science and Technology 2020, Vol.36, No.12
#* 4 FEIZ AR EREEEM B REFRST E: a~c: RN ARIZA, 28 40 min, A5 24 b;

Table 4 Effects of different retrogradation treatments on
chemical groups of fresh potato/cassava starch noodles

WA EA 27 X R(1047 cm™/1022 cm™)
. ki 0.905
N #2378, 40 min 0913
A58, 24h 0.942
0.3%3A 41, R 0999
Y #2358 40 min 0.924
A58.24h 1.053
N Rzt 0.954
e #3840 min 0.977
A5 24h 1.031

2.5 RN T R F K E SR F NS

H % vl

|

under different retrogradation treatments
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Fig.2 Microstructure of fresh potato/cassava starch noodles
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Table 5 Effects of different retrogradation treatments on SAXS

characteristics of fresh potato/cassava starch noodles

B AERA AT X, afh R’
e Rz, 1916 0.999
i 2 40min - 1817 0.999
% 24 h 1441 0999
0.3% AR Rz 1790 0.999
i R 40min - 1717 0.999
240 1401 0.999
%k Rz, 1806 0.999
iy e Z840min - 1699 0.999

%% 24 h 1538 0.999
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