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Preparation of Instant Fermented Corn Noodle
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(1. Institute of Rural Revitalization Technology, Heilongjiang Academy of Agricultural Sciences, Harbin,
Heilongjiang 150086, China; 2. Food Processing Institute, Heilongjiang Academy of
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Abstract: Corn grits were treated with 0.2% sulphurous acid solution. The purpose of this treatment is to
protect pure bacteria (yeast, Lactobacillus) from fermentation. Based on the single factor test, the fermentation
technique of instant corn noodle was optimized by orthogonal design. The optimum technological parameters
were obtained as follows: 0.2% yeast, plus 0.1% lactobacillus bulgaricus, with fermentation time 78 hours,
fermentation particle size 8 mm, and fermentation temperature 30 °C. The product of fermentation was
optimized as follows: 3.5% pregelatinized starch with 0.30% sodium hexametaphosphate, 1.0% xanthan gum
and 3% sunflower seed edible oil. The fermentation had the best comprehensive effect on the instant corn
noodle with the broken strip rate of 4.5% and cooking loss rate of 4.5%. Through the mechanical hot
extrusion of fermented dough, the broken rate of vermicelli was the lowest, which was 4.3%, and the sensory

quality score reached 96.6%. The room temperature storage period of vacuum packaging is 14 days, and the
cold storage period is 60 days.
Key words: corn noodles; fermentation; technology; sensory quality; extrusion; broken strip rate

WFS EHH: 2021-04-26

EEWE: BRITARNRAR VBRI 8 TR L5 (HNK2019CX19-05)

Supported by: The Project of HAAS Agricultural Science and Technology Innovation (No. HNK2019CX19-05)
EEE: KE, 5, 196244 4, ®it, W56, P57 mohZmin T, E-mail: 1075177188@dqg.com.




§$mmgﬁmf
SRMT (p mamemiiz

$30%E 2022F FE1H

K R T RIEL 7 2 — BRI AR 7
R IPR o N B SR 1 e/ W SO/ N 1B 7 Y
INETARZ AR, (AHAERIIR Z HIX B 20
R Yt T R TR A T E ok
TN T o LSRR | I BRSEBR ANAZ W 2 ()
B KRB TR GG T2, H R
R PR BESRXUBR | BRI
AT B 22 A PR AN JR () 1 T oK 7 )
FHIX— R B, DAILRR 9 07 75 R R A e T 141 J ]
R, (R BS R 2 AR 65 1 R
T ELJG R A () RS o] LA E Bk, sk XL 5
FlO8 BRI e e RO T A%, AR B B fin T
JERHR 2 . ARIR SR VRS . MBS — . R
2 2 B, T X — AN T AR T
B e [ O TR i
1 #elEAEE
1.1 Il

Eokt (Chifdh 2~8 mm): [, 4K,
B filo BT BEREE . AR ZLA R
AN FRHARAF; NaOH. AR . Bk,
IRFRER (43Hral ). REEAIEAEE); Wik
FORVEM . Hh . AT, BER . BEA
BERER S T
12 NE5EE

T2 B FOKRME R FIB AL AR B LA
WABRAF; VE-BSZKHL: I 2RI AR
HAMRAT; 301 ABERE: TLaRHEAEY) TR
HAMAT; DRH-AL100 R FRA . LIl
AL EALRA BRA R 5 A5 940 1 =X e 14 s
KIM-180: bt 5t 42 5 £ i HL Ak % 25 A B2 A 5
TDL-40B HBUEL.OHL: iRt Rl {Ugs) 5 CT3
JERIAL . S Brookfield /A7l ; C21S18-A #lHifif
W ARSEINAK RS A R Rl $E 4t 011A-3E Al
AL X T AE . SR R R A IR A A
60 A F K X IRAL: Ll 2R iy B S A HLBAT FR 2
Al 5 PHIEAE-15 FITE AL : A K eIl s R LR
FHRRAF; ZHW-100 ZE 73 HAE : ma ot 28 ik
WA RAF; Ha iyl 2 m
BUBAT FRA H] S

1.3 XLWAHE
131 T Ehif

T KBz 2 R — TAS — WA TR Ak 35— 405 7R ol
e — B I — [l 7K — J5 & T — A Bl R 3R — e 1
R 5
1.3.2 HAEE N

SR K B B A A, G T 1z il
BHAT . . W55 T, MOhiieh 2~8 mm iy
EXB. BRI KBH 0.20%I fMERBALEE, M
AR . FLIR WA PTG e R W, IR T
28~32 °C, i} [i] 70~80 h. ¥ & BT () £ KB IE K
Ve 238 5T, R, BORRBEES) .
W 80 Hiffii . B LA B 2K 458, TR &K
it L 40%~45% B . PR HLN IR 5 457K 53,
ABCEL, HRE it bl 3~4 min, K5 VR RE L i FURHIE A
FEEALELE N, BB R B T 457
BIVREN . [ . A pREa NOZ A4 5], R
S, Ak, Jodert, TR, BiRsEa,
BYRGE YK, A ZEE RN A, B E R
3~5min, FEHAF DO AT [ R, 3
AR, 400 g R PVCAY, A,
AR AT o R BENE , BRI E-18~ 20 °C,
1.3.3 HLFRAL LS

% H 1000 g oK (kAR 5 mm), 435
FH 0.15%. 0.20%. 0.25%, 0.30%:V fif fid i i 1.4~
1.6 L &=L, ck MIEK, BE. ALIREEN 48,
60, 72. 84, 96, 108 h, ZEX &l F KIS |
A WK B PR
134 FKRBRFEERHRLE

V00 00 TR R K R R TR 2% i BTS2 45
H1 000 g £AE (CFEPRAES mm), srlinA
0.25% WV i IR 1A 1.4~1.6 L 211 6 h )5, 29l
gz B R T RERE B (0.2% ), RN FLAT
(0.1%) . LI = IE M T REEETA (0.15% )+ A
WAL (0.1%) —=AMAbHL, ck I, 47
96 h R4 A& I, R I e bR 5 ik i AR T 1A 2 TR 4% o
SRR EESERE SEERE (ck) 25,

T I ] 5% K T T 2% i BT A 52 0 X
30009 Ek# (SF¥Ri4E 0.5 cm), filA 0.25%
WAL RS 4.0~45 L 12 6 hJ5, WSINZ &
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PETEEREE (0.15% ) +PRmANEFLAFE (0.1%),
PEfT 48, 60, 72, 84, 96. 108 h KA KEE, 4>
VIO T A T 1A B 1T A o A AT R TR R G K THI
A TR RS

FRAB L EE X 2 TR i BT 520 45 BT 34
Rift 2. 4, 6, 8 mmE K 1 000 g, ZrHIhnA
0.25% R IATK 1.4~1.6 L =i 6 h )5, Win%
PLRE M T EERETE (0.15% ) -+ A0 A0 FLAT B
(0.1%), #1796 h R LW, ST EARAS KL
XoF R TE BB it JOT () 5% )

TR B X R TR IO 1) 2 M. 45 B 1,000 g
EXEB CFEEPRAZ 5 mm), Z5IHA 0.25%F i
FRIA 1.4~1.6 L IR 6 h )5, IINZH & ST
FE Bk (0.15% ) +PRMADEZLAF® (0.1%), 41
H7E 20, 25, 30, 35 °C k{7 96 h [RE K .
GBI R TR B X R oK A eI 5 JO 1 S )

1.35 FARBKEEIELT S

HRAE B PR 2S00 () SE Rl S5 2850, DABA AR ER I
AL REERTH] B, FORBRLE C. KRR D
R EEGEWR R, USRS EOUL BT 25 & Vo fe
b, #E47 L9(34) IEAZ S5, Ak &l T2 54
IERR AR 5K WK 1,

x1 EXIBWERKFER
Tablel Factor level of orthogonal test

KV BERRINGE% KBNS RLEE Imm KB EI°C
(A) (B) (C) (D)
1 0.10+0.06 78 4 28
0.15+0.08 84 6 30
0.20+0.10 90 8 32

1.3.6 Bl . Wikt

3 ) HUHE TF 52 S 0 B A 2 5 ) BT A T oK
T A1 500 g, AR | N6 2H 6 1) O A T
KVER . Tl ZELEAA0 . RS . SR AR A
(S VKR ) I, e bl I A8l b Tl
&, RS AHR . WS
1.3.7 HHEAEE

B 500 g 1 A1 (e 1F 22 S50 e A4 A il ),
SR T (T A ZE K 23 5~6 min),
YO T AT T AN AL B, SRE TR T (f558)
rHe; B 500 g M (A E ) %S 3.5%7H 1k &

K JE H53 +0.25% 7 i i 12 414 +1. 0% B i fise +3% %% 4E
FrmAs), HEF T (o) $%&; B 2 500 g
1 A1 (A E ) 0 3.5% 0 16 7 K 43 +0.25%75
it 5 2 4+ 1.0% 125 Ji7 1 +3% %% 4631, TR AL RN
A, A SCEALET R B o A HTAS )8 R =X
Xof K K T 2% it BT 1 S )

1.3.8 RIS

B 1.3.6 HLAET 1Y i, PV C 48 B s e 4

4% 4009, TEH IR (18~22 °C) MG AE . iR
(3~5°C ). %R (-18~20 °C ), HAMbFE 20 4%,
Gy BTN AE 7 =X B e ) St 3 oK 2 TR TR 2% i JB 14 B2
1.3.9  FEIEHRMIK

R RE - e

EARME : RAYLCEREM;

“ere % B6 MIES . 4iE% B6 WIS 2,6-—
SRR IV A2 1) T R A R A T 6, (A8 ) R
K FHFRAEIN A ETE 460 nm AR 5E W OGAE L LA
TR ) AR B Ry 25 1

FLR & E I E . EDTA W& Lm0,

B . ORI RO, HEAT
TPA SEIG R FRAE A& I 5 K T 2% 1) i Jo 5

BT 454 HEEL 500 mL 4K, B 20 AR 15 cm
KT 5% (F T8 K 09 A T 2% 577 39 1 8 T
%), AT EE 6~7min 5, HiHIFE TRk
H, ORI, HAE S 3k, R
fli. D/%=2D/20x100, "' D MWr&&%, ZD H
A T TR SRR

AR B 20 #R 15 om K [ 1 AFR
0o W1, SRJG A 500 g kit =& 6~7 min
JEBi, TR AR HEAE RO E,
BB EICh W2, EE LK 3K, O
. BIPKRI%=W2/W1x100, X+ W1 K 20
MR 4 Hy H A, W2 o 20 MU A B AR i

JRE LTI BEE R R VLA ROl B Ak
7 it O A B0 s Tk BE Y N DN B K T A%
(R BCE S BTHEA TN o R I R R B EOUL & SO -
SR 2, KEEF K ™ 5 EW G BTN 2 1R
%3,

14 HUELE
K] SPSS 18.0 il Excel HEA TR AL B K 43 Hr .

al
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Table2 Evaluation standard of sensory quality of fermented corn mash i
% (20) FREE (30) 4 (30) WiEE (20)
+# 5~10 0.5%~1.0%: 20~25 i ok S A A ok . 25~30 950~1 150 g: 10~15
R 0 15~20 1.0%~1.5%: 25~30 IR A . 20~25 1150~1350g: 15~20
W ( 10~15 2.0%~2.5%: 15-20 HRRRICHE F0k: 15~20 1350~1550g: 5~10
*3 EEBEREE”HBEUW&EFIEN
Table3 Sensory quality evaluation of fermented corn noodle products vix
% Mk bk it LU
+#f 5~10 A R MR W A R 20~25 H. Gk 2~4 WE L e 2~4 ¥y, AHkE 15~20
(@ 10~15 R IR S A W A 25~30 . AW 5~8 SENE . W 5-8 B, BB 20-25
4 {5 15~20 AR E SR 15~20 RAF . A5 W 6~10 AR, AI4MJF 6~10  OLI . #5F. 14 25~30
> EEEMNE B BT, AR AR I N TR A

21 [IRmERRESEHER

MF 4 FH, 0.290 BRI L | 3= LI TA] 84~
96 h RUAL BRI AE, AR | RS KR
=AY R R A B EOR . SRR R R WA
PR = T 0.39%H , 4| FLER A %, IR Wit £ .
RWH e, BB Z, &Rk, 2
BTG ABLRIE I K (ck) RIEA B8 A2 R
PR VL SR B R BB SRR, I H AT S BE il 7F
SIS 77 it 3 A A ) TR AR RR ¥R — o ] A
RO R BEORRT SR AR TG 3, S 540 ] 2

x4 EBRIREBREHR

Table4 Soaking effect of raw material sulfite

1% ]
il /h 0.15 0.20 0.25 0.30 Ck (¥EK)

48 —+0+ —+0+ —+0+ —+0+ —+0+

60 —+0+ 0+0+ —+00 —+00 —+0+

72 0+0+ 0+0+ 0++0  0+0- —0-+

84 0+0+ +4+++ +++0  0+0- —0—+

96 000+ +H++ ++4+—  ++0- —_—
108 0000 +0+0 +0+— ++0— ——+
*HEFRFRIE KT - BERE (W, 258K 0, Bfl+). R3S (F

BW—, R0, V). Mk (RIk-, FKF 0, BEF+), &
Y (-, o, b+)

hardness (hard—, soft 0, softening +), state (mould—, turbidity
0O, clear +), flavor (odor, corn flavor O, yeast +), Leach (many—,
medium 0, less +)

W DRI ZLAF R ) K. REA R T ELR &
W, BEUABR . IR RUCE B, BRI
WM A (BT . RBR ), f&HIH ™
PRI CORBERR R hEE ) MkE . ik
TR, FEAR R BLARR B, AR T i A
(I VE o SCRE AT HICE K 20 B Hh 1 3 1 B 9, T 559
PRIFUERD VIR GS B, SGEH ™ Bk, 4 &
2507 R R P

22 ERBABEERERIRER

221 USSR RO K A IERE Y 52 )

TR 5 A, B Al & B R I AR
Rfm . EHREREAEEAR, MAERS
SR FLER & N L A 2EBRAN K
H PR . BTSRRI . WUATFI A2 5 A A3 SR
BAE, AMURA T EFRRS . 88 RS Xk,
I E R T OB AL . R AR B, TR T
AT RCR R e ek
2.2.2 PR B)XT HOK A IR 4% i ST )52 i)

M 6 i, SMREAE 84 h Faiid
1.0 g/100 g; Fifi 5 A Ao (] 14 408 4 LA | A A 14
BT, ARERARE BEREHE 72h
JE R AT IR B IR TR Wi AR BE A K AT [A]
IR R PG G, HERARE,

x5 HHMEREZBBHHZM

Table5 Effect of strainson corn mash

Qb3 SR FE/(9/100 g) EARI%  VB6/(mol/L)  AR/(g/L) /g Mg 2855 %
=285 0.86b 11.65ab 0.005 6bc 0.186¢ 4 456.3a 2 600.8b 54.3ab
FLER 0.97b 11.50ab 0.006 4b 0.215b 4 468.1a 2 765.9a 55.1ab
iR Bk T+ R T 1.22a 12.18a 0.009 5a 0.256a 4 457.3a 2801.5a 54.5ab
B TR 0.58¢c 11.21ab 0.000 4c 0.124d 4471.2a 2411.4c 58.6a
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Table6 Effect of fermentation time on product quality

T} B+ LR T EAHRJE/(9/100 g) /g WL g Befrl+ PR R %
48h 0.32f 4747.4a 2927.6a + 53.1ab
60 h 0.57e 4654.8b 2920.8a ++ 53.4ab
72h 0.74d 4586.9bc 2912.3a ot 53.4ab
84h 0.97c 4511.2¢ 2875.4b ot 53.6ab
9 h 1.22ab 4 457.6cd 2800.90c ot 54.6a
108 h 1.43a 4321.5d 2768.7c ot 55.0a

HEARARE: BER CH+, Hs, SR+

Fermented aroma (a little+, middle + +, alot + + +)

A S K B L 84 h RE A, T b B BRI
[ PRIERGE . K 72~84 h HER S RUR KA,
84 h nl iy S [ ] G B A o
223 ERABHRLIE XS A T L it 5 1) 5 W)

MR 715, HIEORBRE/NT 6 mm i &
Moy A I BURRE KT 1.0 9/100 g, JF Hig i i
EIE, PR 0 S i ORI 9% S A 7 1
AW . LA RRIRR], ORI ] SRR A
6~8 mm M1k,

2.2.4  JE TR RE X A WEIRR ity ) R
M 815, M BEME] 84 h, KM ikt HE

it 30 °CHY, MREE M T 1.0 g/100 g, Bl J3F bifi & W
JEE RN T S R R RS, R W B A R T R B
2R, BEA &L 30 CRIEAE. £
FERRLE A 2 30 CREHRIERE A .

xR7T HNEXNREBBRRNZI
Table7 Effect of particle size on the quality of fermented mash

BEAF R +FLIREE  BBRFE/(9/100g)  BEE/+ 12 1%
2mm 1.21a +++ 10.8a
4 mm 1.10ab +++ 8.92b
6 mm 0.98c +++ 6.45¢c
8 mm 0.95¢ +++ 4.21d

ARPAARE . BERE (F+, P, )

Fermented aroma (a little+, middle + +, alot + + +)

R8 AEBEENEZEEMRHFIT

Table8 Effect of fermentation temperature on the quality of fermented mash

FE B R +FL R T 12 )% /(g/100 g) g Y% Fiz 7 %
20 °C 0.51cd 7832.4a 4.65¢ T TG 5 WA
25 °C 0.67c 7122.8ab 4.780bc A WA R
30 °C 0.96b 6120.3c 4.91b [ivEiseail WA
35 °C 1.37a 6042.0cd 5.34a [P 373 R

23 EARBEBEXIWHER

2R 9 15, R R OK & I 1 2% 8O0 i Joit 1A
ZIEEIT A ASD>C>B, HIE 4 BRI In &>
R TR > R ek B > K T it (8] . e TS 40h
AsB1C3D,, BT A RN I 0.2%+0.1%, & BERT
[H] 78 h, EKIBKIE 8 mm, KEZEE 30 °C, Xf
A3B1C3D;, 55 AsBoCiD3 1T 3 IR LA B IR 5L 50, 45
B4, 13BN 25 A PE5 AsBiCsD2 i
93.40 43 . AsB,CiD3 K 90.60 43, 115 T-1F 55 52 1y
hHEAE,
24 PBHiRiA. BWisEILWER

Bl . WiskSCm g R L3R 10, 3.5% MRk
T K TE 3 +0.30%7 it W 2 B4 +1.0% 75 Ji7 JisE + 3% 1%

F9 EXTWHER
Table9 Results of orthogonal test

b
do

BCE S BESM O

78.36
83.11
84.01
85.45
82.61
84.56
93.47
90.85
87.32

© 00 N O U~ WN P
W W NNDNPRP P P>
N P WNPFP WNPRPD
P WP, WNWN RO

P W NN PRFP W WN

w
w
N

K1 81.83 85.76 84.59 82.76
Kz 84.20 85.52 86.17 87.05
K3 90.54  85.30 86.70 86.77
R 8.71 0.46 211 4.29




§$mmgﬁmf
SRMT (p mamemiiz

$30%E 2022F FE1H

£10 MAZKER
Table 10 Formulatest results

SIS IR iRy BT 5% BABUR A% V53153
1.0% J5 J5¢ +1.0% H 911 +0.3%7 fi B % 71 13.6bc 5.5bc 88.5cd
1.0%i4% i Jie +1.0% H {11 +4.0% T 1L 7 ¥ 15.8b 6.1b 81.7e
3.5%THUR 1k V& B +0.30%7 i 1 112 4 + 1. 0% % 5 ke +3% % 4E 7 4.5d 4.5¢ 96.4a
4.0%TH AL T 55 +0.3% fiv i R 4h + 3% %% 1E 1 12.8bc 5.4bc 91.4c
0.3%7 i i 192 #94 +4.0% T 1. & 3 +1.0% 5 JR I 4.7d 5.0c 95.2ab
ck (=H) 49.9a 12.7a 71.4f

MM G LR AR R, Widk®h 4.5%, =&
PR 4.5%, HaF, &, NS IREZER,
BER R ASZ 5200 o B AR R . By Il AR 0k
FoH I, SCRE R/ B RS 5 ) 0RO
P,
25 HEAXZHRER

MR 11 P A, B T R T2
T2, e TR RIS, I e
R, RRIE R IE AT AT . HUAEAST
JE 77 UL R R BRAR . BT o R I e s
96.6 43O Al BT P43, 3K B R I ER

F U AAFEFXMERNHM

Table11 Effect of different extrusion methods on products

2 =R
s A Beks o ST
BRFTHIE  305a 61.8a 16.4a 75.9c
WHTTHIE  82b 6.2b 5.1b 90.6ab
ML IS 4.5¢ 4.3bc 4.9bc 96.6a

26 REAHZHER

M 12 R, s w IV AE AN 5
Ho14d, B 14dEH®R, B, RES AR
P ESR  WRREE 2~5 °C, 30d N LA
T, it E AR 60 d YL RS RS IR A
PR EOR o VR B —18~ —20 °C, Af [l 180 d
DI, @RS G a2k, it 180d, 77l
i AN IEFR

3 #it

ARSI AL G TR W Z& A T2, AE
BN FR SR A LA L, 1RSSR g ROk &
TR T 2% TP A e TS5 E . IR, R T BIR
Vi Wi ORI R B, AR B IR Oy SRRty
AELEe . WFFTLREN, J5ORUAT 0.29%00 Bt R 5

F12 REAPIHER
Table 12 Shelf life test results

54 . AWM W

A;ﬁﬂﬁ G RE RE ?(delllofg ) Wéjjh/ﬁ
7d (FE)  WREE R WA 0.24 90.4
14d (FiR) WREG R W& IR 0.28 84.0
21d (Hil) +EEG AR %R 0.33 64.7
30d (W) WREE K AR 0.33 84.5
60d (¥ ) WM K 1373 0.30 75.0
90d (i) WEE K R 0.24 63.3
60d (7R ) IREE K WA 0.25 87.7
120d( 7R ) IREE R W& R 0.21 80.5
180 d( ifEL ) IREEE W% 0.16 72.1

CHOIRIAE . HaS i 18~22 °C; Wil =Sk 2-5 °C;
VR HLZS 18~ -20 °C

Vacuum packaging 18 ~ 22 °C; Refrigeration: vacuum packaging
2~5 °C; Frozen storage: vacuum packaging—18~-20 °C

AbFE, FTAMEIZR TR . BERS, PRIPSETE A (EERERE
FLRR A ) K. KB RET 2SN E AW
g 0.2% ( Wbk ) +0.1% (LA FLA
W, KBERTE] 78 h, KEERLEE 8 mm, KRR
30 °C . 3.5%7A 1k T K 3 #y +0.30% i i i 414
+1.0% [ S +3% 25 AL AT B T AL G BT IR 7 L W7 5%
MERE RO, WiREN 45%, FEMAR
4.5%, 38 Itk I I A AT MUBGAET R, A9 2
T AR (T 2R Ak, o 4.3%, JEOULS: FRPE 43k
96.6%01 fn 7 i I EEK LS AR H IR AE A 5
M 14d, B 14dEHHE, Bk, RIKER
AEIEHEOR . WiEiRE 2~5 °C, BH7E 60 d
PR G it I 5 e AT R B 7 R

SE Wk
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