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Formula Optimization of Fermented Hollow Noodles

WANG Ting, LIU Chong”, ZHENG Xueling"

(College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract: Machine-made fermented hollow noodles are a new nutritious flavored noodle product that appeared in the

market in recent years, however, the influence of the formula on the quality of machine-made fermented hollow noodles is
still unclear. In this paper, the direct fermentation method was used to make fermented hollow noodles. The effects of

different addition amounts of yeast, salt, and water in flour on the cooking characteristics, texture characteristics, and

sensory quality of fermented hollow noodles were investigated by a single factor experiments. On this basis, the formula of
fermentation hollow noodle was optimized by response surface Box-Behnken experiment. The results showed that the best
formula for fermented hollow noodles was: Based on the quality of flour, the amount of yeast added was 0.83%, the amount
of salt added was 0.64%, and the amount of water was 33.67%. The evaluating value of the fermented hollow noodles under
the optimized conditions was 0.909, which was consistent with the evaluating value of 0.932 predicted by the model,

indicating that its flavor was good, the taste was smooth, cooking and texture characteristics were excellent. The addition of

salt and water had extremely significant effects on the chewiness of the fermented hollow noodles (P<0.01), the addition of
yeast and water had a significant effect on the total sensory score (P<0.05), and the addition of salt had a very significant
effect on the cooking loss (P<0.01). This research could provide theoretical and technical guidance for the production of
machine-made fermented hollow noodles.

Key words: fermented hollow noodles; yeast; mechanical production; cooking characteristics; texture characteristics;

formula optimization
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Table 1 Design and experimental of Box-Behnken Table 2 Sensory evaluation criteria of fermented dried noodles
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Fig.1 Effects of yeast addition on cooking properties of
fermented hollow noodles
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Fig.2 Effects of salt addition on cooking properties of
fermented hollow noodles
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Fig.3 Effects of water addition on cooking properties of
fermented hollow noodles
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Table 3  Effect of different addition of yeast on textural properties of fermented hollow noodles
WINE (%) W (g) AR (g. sec) NELE 1 hilki71(g) Fr K ES (mm)
0.0 3936.80+105.90° 174.55+23.62% 3123.90+123.71® 44.1445.79° 30.14+3.29°¢
0.4 4633.37+£296.05° 109.53+12.89° 3418.30+£177.76* 50.10+£2.96* 42.64+5.31°
0.6 4586.74+244.91° 105.73+31.06° 3343.51+218.73% 49.97+2.16" 42.77+4.13*
0.8 4299.42+149.07% 102.54+21.04° 3052.82+257.17% 46.48+2.44" 36.78+4.08°
1.0 4236.86+277.96™ 123.90+22.11° 3010.00+£332.67® 48.20+£2.77" 40.12+2.28"
1.2 4237.114274.92® 82.04+24.91° 2950.67+207.79° 44.73+£2.13% 30.82+2.29°
e [RIZRARIFIAR R R R 25 A8 B35 (P>0.05), RIS B[R] BN [R] 2 s 25 55 3% (P<0.05) ; 4~35[F] .
F 4 BETINEX R RS OHE A AR s
Table 4 Effect of different addition of salt on textural properties of fermented hollow noodles
(%) TR (g) AR (2. sec) MR Hilki 1 (g) WS (mm)
0.0 4384.07+£159.50° 107.75+36.73° 3188.66+122.24° 48.08+3.43" 37.34+2.46™
0.5 4299.42+149.07° 102.54+21.04° 3052.82+257.17° 46.48+2 .44 36.78+4.08"
1.0 4509.80+209.15® 241.76£16.76" 3173.74+£292.66° 48.37+5.07° 37.56+3.54%
1.5 4422.04+334.72° 115.33£17.56" 3305.84+186.21 48.31+3.95 36.17+1.70°
2.0 4849.10+£177.17* 222.93+5.81°% 3632.36+120.69* 55.44+5.81° 43.32+7.07*
5 MUKEXS & BEAS OHE T TR 5
Table 5 Effect of different addition of water on textural properties of fermented hollow noodles
(%) R (g) RGBT (g, sec) NN il 1 (g) P S (mm)
28 5212.20+324.79* 124.33+19.91° 3708.89+134.11* 57.67+1.26* 36.45+2.22°
30 4993.22+103.21%® 95.18+16.54™ 3513.84+221.78" 54.27+2.72% 30.58+2.84°
32 4299.42+149.07¢ 102.54+21.04 3052.824257.17° 46.48+2.44° 36.78+4.08*
34 4762.814+217.42° 68.10+14.31° 3034.96+130.45° 53.36+2.94° 39.34+3.73°
36 3663.07+134.71¢ 86.87+8.55" 2584.00+100.34¢ 46.66+3.39° 38.38+2.96"
%, TTREJE DR MBI R AR, e TR 24 DS ELERAG
A1 A H R EE o By Lhe32] L s .
JE R K B2 R, HAAE 3 R RS [P, Larrosa 5§ 2.4.1 WA SR SR w g il 7 T e b 22

AAE X J2 R T R 5 22 30 280 T 5% 1) PEL AR R T
2 &7 7 el R 1 P41 =< 5 [ 12 B T ST OF A i R YA
BEES R ICIT RE S TR SR MR BE AT 26 . MK S 1 hn 5]
30% LA B, ThIAS AR 1 043 I K B RK AR I A2 156, A i
SPIWTIE B UL INTRY; SR 2 KA RO 23551k
T T A R 45 g5 A, 1T BE S K T i A ¥4V E A
SR K R AEE TR, T A AR T TR 43 WK B AR itk
AZHR, T] LA B E SR P ARAREE
23 B8, fH. KEAMENAETDERRE &
RAGEEITEEERNF

ANFEEEE . B KSR & ias O ik
B BRMEESTEEEMREANE 4 s, BERER: .
e KBS, TR & BRI BV E VT
BT ERAEHRE I NS, BYEASr =SR]
SIS0 R BRI G, R RIS A, TR SRR
5L i BERT EN SRR N 23R8 AIR . 2.0% BrEh s i /8%
13535, AT RE 52585 A 45 MR BT 5GP,

& 4 FTAN, 1.0% BEREGINELD . 0.5% BEERESIN
. 34% /K EHIVER & ligas O miAE A H i
TEERIN LR ST E S, BIseRE RS inEAE R
B DA A5 B 25 i o THIFE R =%

mE RS D

FZER LR 6. R EIE IR Design-export F A%}
2% 6 BRIV TARELRN RIS 534, 4520 a0 R By R

FLTAR

Y=+0.77—-0.080X,—0.027X,—0.098X,+0.087X, X 1+
0.093X,X;+0.16X,X;+0.045X2—0.10X2—0.24X>

X a1 T BB T 25 53 A FUAT A5 BE 43T, 45 R UL
%7

H2e 7 ATLIE . Bl F (N 38.85, P{E/NT
0.0001, 6B Y[BTRS a6 45 SR 45 BE R 4T,
T DAAR G by 52 B 4% DAL 28 X i I AEL 49 352 i) 5 2 480 3100
PAEN 0.5577, KT 0.05, FREFAESLLG I 3R X SL 5625
SRAGFE M /Ny HE S AOAR Y 1 P2 R AL R7=0.9804,
R 7=0.9562, " 2E{H/NT 0.2, FRR BLHIRBLRL u]
e, FERKATH, G EESSKHT RS
[ (4 56 22 i B I 28 SE ML G P (E CR BRSO
RO IR 22 2N C>A>B, BIHIZK SIS ke,
Hwk e MR &, e B hndh . bsh, 22 H I BC,
C* XEEG P MEIRZ R 0 35 (P<0.001), AB. AC.
B 45 14 38 BAE FH WL XT 257 6V (A 3 52
(P<0.05), HALPRI A2 . R nT 1, B T
Sk kRS O EETHT AC T PO DAL ERARE T — A~ R AT AOARAY
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A 90 3 BEE ST —~ LGATIEE - 1.0 £6 MR mEEEI SR
jg 1 3 b 5 Table 6 Design and experimental results of RSM
260l ATk (%) AL
< . 209
& 50| X, X, X, Y'Y, Yy YHUUE YERME
Eﬁ 40 4 1 0 1 -1 353447 578 7600 037 0.366
# 304 2 0 0 0 3340.89 5.6 79.67  0.77 0.710
20 30 -1 -1 328308 499 79.00 0.71 0.717
10 4 ] 4 0 -1 1 2748.61 4.97 7491  0.18 0.168
o1 SR I SO N COEDEOE] IO B Etasd B e | Ayt 5 =0 0 1 325756 473 7617 047 0.466
00 04 06 08 10 12 6 1 -1 0 324273 516 7783 057 0.565
FEREAS I (%) 7 10 -1 332000 482 76.50  0.50 0.502
8 -1 1 0 345905 541 78.83  0.68 0.684
9 0 0 0 341509 548 79.67  0.75 0.746
100 1 0 1 311164 475 7713 049 0.522
110 0 0 324273 542 8033  0.78 0.778
12 0 1 1 32578 571 77.50 046 0.456
13 -1 -1 0 303496 441 8091 093 0.930
4 0 0 0 323211 551 8083  0.77 0.812
15 1 1 0 321852 546 7933  0.67 0.566
16 0 0 0 347363 549 80.13  0.77 0.806
17 -1 0 -1 353950 486 79.17 082 0.818
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Fig.4 Effect of different formula on sensory score and
evaluating value of fermented hollow noodles

&l 5 R BR3BTS4 S P (BRI
WEN AB. AC. BC B4y i E FSE 2R IE . ST
El 5 vl A, £ E R B AR 1A A, ez
A G BEUSIT S BC>AC>AB, Uil 4% X R A E A
FHBISZ M /N R ER RS R ROR SRR . 5
27 BT ZE TS RAR— 8. e ASBHINE K as
DRI A BE T RSN 0.83% ., & Eh s &:
0.64% . /K@ 33.67%.
2.4.2 MIRIYISUESEE S0P A ) N [ ALY
RACLE RIEATIGUE, LAV (B B E BT, HEFEAY
RS O ERAE B Ty 45k WE RS I EE 0.83%,
EERRIESHIEA 0.64%, JKERHIEN 33.67%, LtbHT
RS PEEE BN A 0.93., B, L85 TFEE
{E°4 0.909, STHERR, —#F RAFIHLE .
3 g

ARSLEGIF ST A B, WERE . B Eh . KIS E Xt &

7 RS R B E TR I R 2 A

Table 7 Significance test and results for regression coefficients

of the model

RkE CFM BEE B P Pl wEN
FAE 0.60 9 0.066  39.85  <0.0001 ok
A-BERERE 0.052 1 0.052  31.07  0.0008 ok
B-J#hi  0.0058 1 0.0058  3.51 0.1033
C-k#E  0.078 1 0.077  46.07  0.0003 ok
AB 0.03 1 0.003  18.10  0.0038 o
AC 0.035 1 0.035 2080  0.0026 o
BC 0.1 1 0.1 59.84  0.0001 ook
A? 0.0084 1 0.0084  5.02 0.06

B? 0.045 1 0.045 2722 0.0012 *
c 0.24 1 024 14331 <0.0001  ***
B 2% 0.012 7 0.0017

R 0.0043 3 0.0014 079  0.5577
4R 0.0073 4 0.0018

eyl 0.61 16

R 98.04%

Ry 95.62%

T *RRE B (P<0.05), ** TR 225 AR5 B3 (P<0.01), *** KR 2%
SR (P<0.001) 6

P Zs O EETH 2828 5 R A BT A E i s . R
FHW R TR AL T & BEas O EEm SV ERL T, AR
P (BT )5 5 2 B 43 AR Y (1 56:41E, 25 a Ry AR s
0.83% MRk 0.64% B ER . 33.67% JKET, Hil451Y &
2SR BT E RS, R R BEEs O
FEE A AR ST, T ERI VS | ZE A T b A SR
A, MR ST A SRR GO R iR ) B3R ES N
RN EEXT & P2 035 T P4 P MR AA A A S = S i)
(P<0.01); FEREES NS AT /K SRS S 2
2N (P<0.05); EERBSINE X T S5 2B PR A
WS (P<0.01) , FHER TEHEHmE, KfFas OodEm
PAZEAE ST A B 3 25 5, MR AT G S E AR
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Fig.5 Response surface diagram of the interaction of various factors on the evaluating value of fermented hollow noodles
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