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Process optimization and drying characteristics of instant

noodles mixed with potato and oat
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Abstract: Objective: This study aimed to prepare a nutritious
instant noodle with regional characteristics. Methods: The
process was optimized using whole potato flour, oat flour, and
wheat gluten flour as the basic ingredients. The sensory score,
breakage rate, rehydration rate, texture characteristics and hot
air-drying characteristics were measured. Results: The optimum
process parameters for the potato-oatmeal noodles were as
follows: 53% water addition, mixing for 10 min, maturing for
40 min and steaming for 12 min. Based on the drying model, the
optimum drying conditions were determined to be 40 min at
90 °C. Conclusion: The potato-oat instant noodles prepared under
the above optimal process conditions are shiny and elastic, soft
and firm without sticking to the teeth and have a good taste.
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Table 1 Drying test scheme of potato-oat
instant noodles
TR /C TR/ min || THEEE/C TR/ min
60 100,110,120,130 90 30,40,50,60
70 70,80,90,100 100 20,30,40,50
80 50,60,70,80
®. DHRERZEQERETS A

Table 2 Sensory evaluation criteria of potato-oat

instant noodles
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Table 3 Effects of different amounts of water on the quality of potato-oat instant noodles
oK & / RE Wise®/  EKER/ TPA
% Wiy % % fERE /N FBHE/m] R #E/mm KREE/N S FHEE/m]
44 71.0 6.7 1.79 13.36 0.136 0.58 0.56 7.83 4.48
47 77.5 0 1.76 13.37 0.124 0.61 0.57 8.17 4.73
50 79.5 0 1.84 12.72 0.103 0.61 0.54 7.82 4.29
53 76.5 0 1.78 12.93 0.138 0.58 0.56 7.53 4.25
56 73.0 0 1.64 12.50 0.097 0.60 0.54 7.55 4.09
x4 NMAMEXNSRERZEFSERRHOZNE
Table 4 Effects of different mixing time on the quality of potato-oat instant noodles
FTH B R Wik,  HEkE/ TPA
] /min 5 % % BEEE/N  BEMHE/m) MR M/ mm REME/N O B/ m]
) 75.0 3.3 1.71 13.02 0.103 0.60 0.55 7.75 4.33
10 77.0 3.3 1.84 12.72 0.103 0.61 0.54 7.82 4.29
15 75.0 0 1.90 13.32 0.142 0.59 0.57 7.00 4.29
20 73.0 0 1.86 14.15 0.150 0.60 0.60 8.50 5.12
25 75.0 0 1.87 12.81 0.108 0.59 0.55 7.55 4.13
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Table 5 Effects of different curing time on the quality of potato-oat instant noodles
AAb . Wi/ KR/ TPA
[ /min % % /N R /m] AR WM/ mm REME/N O R/ m]
10 69.0 3.3 1.89 13.87 0.129 0.57 0.58 7.91 4.59
20 73.5 0 1.88 14.07 0.214 0.59 0.61 8.26 5.00
30 79.5 0 1.84 12.72 0.103 0.61 0.54 7.82 4.29
40 74.0 0 1.86 13.27 0.207 0.57 0.60 7.50 4.48
50 70.5 0 1.91 14.66 0.147 0.60 0.61 8.76 5.39
*6 ZEAMNENERERZERE AN
Table 6 Effects of different steaming time on the quality of potato-oat instant noodles
ZETH B T WiseR/  EKER/ TPA
[&] /min % % /N FBE/m] AR MM/ mm KEE/N M/ m]
4 65.5 3.3 1.84 12.94 0.135 0.58 0.58 7.50 4.39
6 75.5 3.3 1.74 12.62 0.110 0.61 0.60 7.77 4.62
8 79.5 0 1.78 13.90 0.166 0.60 0.63 8.38 5.37
10 75.0 0 1.84 12.72 0.103 0.61 0.54 7.82 4.29
12 75.5 0 1.80 13.55 0.137 0.59 0.60 8.00 4.79
14 75.0 0 1.83 14.80 0.132 0.63 0.62 9.29 5.79
K BEA v A R O M e K, ZEWIEE A Th KA DL g5 RN A By G Dy, BEINK & 53%, F T ]

IR A K84 A K, XA ESERE
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Table 7 Factors and levels of orthogonal test for

potato-oat instant noodles
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Table 8 Orthogonal optimization test scheme and analysis results of potato-oat instant noodles technology
=2 A B C D BEWS AR/ E/N
1 1 1 1 1 74.0 1.56 16.47
2 1 2 2 2 80.0 1.80 16.45
3 1 3 3 3 79.0 1.88 18.05
4 2 1 2 3 80.0 1.85 16.39
5 2 2 3 1 74.0 2.00 17.80
6 2 3 1 2 85.0 1.74 17.74
7 3 1 3 2 77.0 1.84 18.82
8 3 2 1 3 78.0 1.92 16.02
9 3 3 2 1 70.0 1.86 17.29
RS b 77 10 790 27T
ko 79.7 77.3 76.7 80.7
ks 75.0 78.0 76.7 79.0
R 4.7 1.0 2.3 8.0
& ky 1.750 1.750 1.742 1.806
ko 1.862 1.907 1.838 1.793
k3 1.873 1.828 1.905 1.885
R 0.123 0.157 0.163 0.092
i k1 16.988 17.227 16.744 17.187
ko 17.311 16.756 16.711 17.670
ks 17.379 17.694 18.222 16.821
R 0.391 0.938 1.511 0.366
R BAARRIEIRER R?=0.988 3.
Table 9 The results of the verification experiment of FH 2% 13 AT J0, 76 [R) R B T 4% 3ok £ v (7% B 2 R N ngg

the optimal scheme

PIES BES RKRE/% /N
AyB;Ci Dy 84 1.74 17.76
AsByCy Dy 87 1.95 18.23
A;B;CsDy 80 1.88 17.62

TR I TRD N A 3 T Y 5 BT R 5 BT 4% R AE T 80 min
I 2 I (3.33%), 100 min B &% /& (8.89%), 70 °C & {4
T ORI TR y=0.000 5x* —
0.152 62 +19.571(x A FHEE ], min; y R &K E, %),

VA IE B B8 E K PR O M B K. TR 80 min JE A
T 1 25 A H8 bR R/ o E 30 2 B I 48 A P Y
SYHELFE 70 CRYREEIRE T . T 80 min ) 544 B
AT 119 & 5 e 1

2.3.3 80 CHM T4 R 14 WM, B AT L TR
60 min A JECE PE B (82 40, PR — G M AL
St B — WAl M AR A, T e ] A T A 23 B
0 B8 B AR 2% W SRR, 80 C &M, R L
WA A T RAE R y= 0.000 822 —0.195 2x+19.648(x
S T ] s ming y A E K, %) R =0.996 3,

&5

10 60 °CHY T 45 B iE) 3 2 2 T & T B0 % 0
Table 10 Effects of different drying times on the quality of instant noodles at 60 °C

oA - o e e%

o BESY  HKER/Y WIAR/% FKE/%

[4] /min L* a” b
100 75.0 1.79 10.00 10.65 52.33 4.93 20.84
110 76.0 1.99 4.44 10.52 52.83 5.54 22.41
120 78.0 2.01 5.67 10.51 53.37 4.88 21.21
130 76.0 1.99 10.00 10.44 54.21 1.76 21.30
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£ 11 60 CHF&AtE X% R E R M H1 2 15 A1, 76 80 min I BE £ Ifd A4 B BF | I 26 1 A0
Table 11  Effects of different drying times on the HE W He A K, T4 60,70 min B Ak 3 £ T i 5 | iEL I
texture of instant noodles at 60 “C W, 8600, 176 80 'C T, T4 60 min B 545 2

TR OB/ BMME/ o dRbE/ BemibE/ wimer,  BUITEORRE AR FORAL.
fl/min N m] T mm N mJ 2.3.4 90 CHRTHE & 16 AL 7E 90 C [ T R
100 17.71  0.180  0.60  0.70  10.23 7.17 FETR X4 40 min 5 HREE RE SRS
110 17.65 0.278  0.61  0.72  10.82 7.94 (84 43) Wi 530 0, BEE T8 iof (B n <, 3 £ T A 52
120 16.81 0.257 059  0.71  9.96 7.03 LB FTF KA &l {6 . 00 C & F, B4
130 16.65  0.258 0.58 0.69 9.61 6.67 B9 S A T 0 T g A AR oy y=—0.003 422 40.201 4o+

12 70 CHTEHEMNERTRRHZIE

Table 12 Effects of different drying times on the quality of instant noodles at 70 ‘C

T if . ) 72
e EEO KRG WSRO GRS —
70 78.0 1.96 1.44 11.43 5441 4.98  21.56
80 81.0 1.98 3.33 10.83 53.76  4.73  20.73
90 80.0 1.87 144 9.99 52.58 5.2 21.71
100 79.0 1.83 8.89 9.60 50.51  4.96  20.54
F 13 70 CH T & B 33 3 &2 R4 B0 8.477(x M H] s min; y N KE, %) . R*=0.999 6,
Table 13 Effects of different drying times on the 2% 17 w720, TR 2 60 min B, 33 A T A A B
texture of instant noodles at 70 ‘C R R B KL BRI RN . SRR AT LR 90 CC R L T
FAREE B/ B/ Bt/ Mesibe/ oy, A0 min S B0 S HEAL HCRT IR 4 DA
f/min N ] A m N m 2.3.5 100 CHJFH 7 18 Al 41, T4 30 min A&
70 15.95 0.253  0.61 070  9.71 6.82 B FSr B - 40 min B A SR R RAR, 7E 100 CH&MAT
80 15.34  0.172  0.59  0.64  9.03 5.81 TR Rl K RS AT AR, 100 C4&
90 15.98 0.225  0.56  0.66  9.00 5.97 PR, & Sl ko f m M T MR B Ry —
100 16.66 0.188  0.61  0.70  10.14 7.17 0,002 Ta® +0.062 A +11.791Cx % F 4 I ] .+ min s

R 14 80 °CHYT ¥ I I8 37 2 £ T fa T B9 % 1

Table 14 Effects of different drying times on the quality of instant noodles at 80 ‘C

R 10 ) @2
] /min BBV KR/ % WiRR/ % SKE/ % i e .
50 79.0 1.94 10.00 11.86 52.68  4.87  20.56
60 82.0 1.94 3.33 10.90 52.67  4.94  21.01
70 80.0 1.97 3.33 9.82 5318 4.98  21.20
80 78.0 1.98 10.00 9.18 53.80  5.00  21.37
F 15 80 CHTF & At E] X% & R K& MK, %) R =0.991 1,
Table 15 Effects of different drying times on the i 2% 19 W] 50, 2% 0 AT B e 2 P L OE IR P B T 4 e
texture of instant noodles at 80 ‘C [E) ZE K 2RI 2 L AF T8 40 min Jio 3£ € 1 09 558 BE R
TR B/ B/ WPE/ REERME/ MR/ FVERCR. #0100 CF T4 30 min J5 B9 S Al M
@ /min N m] T mm N m)J AT b o o 1
50 12,98  0.171  0.52  0.58  6.76 3.97 2.3.6 IR WA RAETERAM BT
60  13.09 0.169 0.55 058  7.21 4.20 TR AT S B N BB B 32 T R AR B B 3B R AR
70 14.88 0.228 055 0.6  8.28 5.24 B SECYURG T R AR G T AL IR G BRI

80 16.04 0.181 0.60 0.71 9.59 6.92 Jj]iﬁﬁ%ﬂﬁ'??%ﬁﬁﬂ‘ﬁﬁﬁiUﬁ%m@%?l‘%imo@ii
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x16 90 CHFTEHEXERTRRNZIE

Table 16 Effects of different drying times on the quality of instant noodles at 90 °C
A L A 4 e
o BEW KRR/ WIRR/ N FKRE/ %
[ /min L* a” b
30 80.0 1.80 4.44 11.47 52.90 4.76 20.68
40 84.0 1.95 0.00 11.06 53.69 5.02 20.94
50 80.0 1.82 3.33 10.08 53.59 5.28 22.16
60 78.0 1.99 3.33 8.31 54.32 5.04 21.53
F 17 90 °C B F ¥ B B 3 E | R A &2 IFANTE T L 2% 1o AR K 0% T D G R 2R 20 AT BfCE
Table 17 Effects of different drying times on the T IR R A T v, T ] e 2L, T A R T B
texture of instant noodles at 90 C SerE K E /N F ok 60 CF 4 120 min B A AR
B AR/ TS/ (78 411390 °CF T4 40 min W e &5 (84 43) . BEE T4

THEnt REEE/ B
) B/ BT /W%ﬁ

TR BE T e BT P S K RSB W /) 5 £ 100 °C I R £ T

[l /min N m] mm N mJ
30 1353 0.140  0.56  0.60  7.61 1.48 ML L LIS o " MW b ek, B8R 10~
40 13.68 0.124  0.57  0.57  7.78 4.53 AR 18 T W 22k TR A B 2 KR 2 S BOK
50 13.70  0.174 0.54 0.61 7.46 4.54 60 "CF MR 100~ 130 min #9 [ 5 F K £ IR HOF K T
’ ) ) ) 0.21% 370 “C T4 70~100 min, & Kt F [ 0.83% ;80 °C
60 13.86  0.117 0.57 0.58 7.88 4.57 T 50~80 min, & K B FFE2.71 % 5 90 °C T4k 30~
F 18 100 °C B F 45 B ) e 3k 2 T o B ) 2 M
Table 18 Effects of different drying times on the quality of instant noodles at 100 ‘C
T . 2
o REWS EKE/ N WRE/ N TKE/Y
[&] /min L” a’ b"
20 76.0 1.85 7.78 12.02 52.77 5.38 21.26
30 79.0 1.93 3.33 11.05 54.41 5.16 21.64
40 78.0 1.83 4.44 10.15 56.43 5.19 22.49
50 73.0 2.00 5.56 8.10 54.33 5.46 22.55
R 19 100 °C BT 168 B 18] 3o 5 R T R 440 B9 5% i 60 min, & K i F [ 3.16 % ;100 “C T 20~50 min, &K
Table 19 Effects of different drying times on the B 3.92% . ¥ FiR 5 Fhfscad 148 500 09 1 4 7 /) —
texture of instant noodles at 100 °C Uk A 7 AT R IR 2 B IR 2 K R S
THRAE W/ B SHE/ BRI/ MR/ FE 105126 ~11.06 6 22 5 /I 5 W1 38 24 A9 T 4 2 6 XF
/min N m mm N om] T 25 0 B2 5 K LB
20 12.00 0.118  0.56  0.60 6.64 4.02 AR A TR N E . DR
3001325 0060 055 058 TS0 42T g AR 60 AL I TR I FE T R L
40 15.03  0.182 0.57 0.64 8.58 5.53 % 21 WL AE 60,70 °C 3R B ] LR I L 26 R
0 162 062 007 080 94T 630 V£ T 9 9 25 45 548 L BT L 7E 80,90, 100 °C T 44
F20 FAEATFREHTHADRERZERANEERRILER
Table 20 Comparison of sensory quality of finished potato-oat instant noodles under different drying conditions
TR jFJ@lHjL BEIWS BKRE/Y% WSER/YN BKE/% &%
BE/C [/ min L a” b*
60 120 78.0 2.01 5.67 10.51 53.37 4.88 21.21
70 80 81.0 1.98 3.33 10.83 53.76 4.73 20.73
80 60 82.0 1.94 3.33 10.90 52.67 4.94 21.01
90 40 84.0 1.95 0.00 11.06 53.69 5.02 20.94
100 30 79.0 1.93 3.33 11.05 54.41 5.16 21.64
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F21 FAETREGHTHRADRERZEFSERMASE
Table 21  Texture properties of finished potato-oat instant noodles under different drying conditions
TS /C TR /min - BEEE/N FhMHME/m] R b /mm  BREME/N PHIEH/m]
60 120 16.81 0.257 0.59 0.71 9.96 7.03
70 80 15.34 0.172 0.59 0.64 9.03 5.81
80 60 13.09 0.169 0.55 0.58 7.21 4.20
90 40 13.68 0.124 0.57 0.57 7.78 4.48
100 30 13.25 0.160 0.55 0.58 7.34 4.27
T K G R AT 28 AT T M R R LRI, 4% TR T 48 B phenolic acids in its coarse bran[J]. Journal of Food Science, 2011,

AR T, LP9o CF T4 40 min B}, 3 £ A9 BEE
PR i b IR R K 2 B R kR R R
) MR TR 2 | R SR I I T T R AT D) I 9 4
TR I R RE R, S 8m 4 i od TR, SAFIE,
R AN T B A N THRIEE 9 C.T A
40 min,

3 é*i’v:

SRR R RIE S IG b T 8 St 2 il
ﬁﬂ’ahnliiﬁﬂ‘l%ﬁ&kﬂn‘l‘ﬂ'—ﬂuﬁﬁ‘fﬂEf‘ﬁﬂm‘@ﬁﬁ
T R R A K SR (1% 32 PR 2 RN R B R R, T 2% I B )R fn
KEEZMBETF TN EERNZMRERE, 465U
T T B8 R B AV I T VR A S T R A R T
S ) 25 AR RGN SR A VRN L e TR T AN TR R
BE 90 °C P HRMTE] 40 min, £ bR T 2% £ (1 T 4% 28 ot

A TR 1A B SR I LA R A SR AL AR

2% Uk
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