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Effects of Medium-high Temperature Drying on the Quality of Fermented
Dried Noodles

HE Jinxuan, LIU Chong*, ZHENG Xueling
(College of Food Science and Technology, Henan University of Technology, Zhengzhou 450001, China)

Abstract: In order to solve the problems that the porous structure of fermented vermicelli during fermentation destroys the gluten network
structure, the low-temperature drying process can not cause protein denaturation, and the gluten network is well cross-linked, which makes it
casy to break and not resistant to cooking. The effect and mechanism of medium<high temperature drying on the quality of fermented dried
noodles was investigated. Medium-high temperature drying could promote gluten protein cross-linking and improve noodle quality. The
temperature was raised to 65 or 80 “C at different stages (beginning, middle and end) of the low-temperature drying process corresponding to
different moisture contents of the products (high, medium or low), respectively. The moisture content, colour and flexural properties of the dried
noodles were determined, as well as the texture and tensile properties of the cooked noodles. The pasting properties and dynamic rheological
properties of starch as well as the changes in the contents of gluten macromers and free sulthydryl groups were further analysed. Compared with
the control group, high temperature drying could improve the flexural strength of dry noodles (up to 39.72%); medium-high temperature drying
increased the water absorption of the dry matter in the cooked noodles (up to 27.73%), increased the hardness of the cooked noodles (up to
9.21%) and decreased the surface viscosity (up to 59.16%). The results indicated that high temperature drying promoted protein cross-linking,
strengthened the gluten network structure, and reduced starch swelling and granule disintegration. The findings have important implications for
improving the quality of fermented noodles.

Key words: fermented noodles; high temperature drying; quality characteristics; pasting properties; rheological properties; protein
aggregation
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Fig.1 Drying temperature curve and dehydration curve of
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MT-LM f L*E 2.3 = 1% BA MT-HM, FAh T4 5%
P2 R EZER . MT-LM. HT-HM. HT-MM [ a*
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=1 TEFHGEEBHEANEE
Table 1 Color of fermented noodles under different drying

conditions

#f g L* a* b*

X B8, 90.35+0.15°  0.70+0.10®  12.55+0.15¢
MT-HM ' 90.40+0.10°  0.85+0.05*  13.10+0.00%
MT-MM . 90.85£0.35®  0.70+0.10® 13.25+0.55%
MT-LM < 90.55+£0.05*  0.55+0.05°  13.10+0.10%
HT-HM = 90.70+0.10®  0.80+0.10°  13.50:£0.00%
HT-MM  90.95+0.05®  0.80+£0.10*  14.20+0.50
HT-LM  90.70+0.00®  0.65+0.05®  14.25+0.25®

it RAAIEATAMNEFERTARLE 2R

(p<0.05). F#F.

23 TRAEA R BT B TR R
%2 FEITFREI AR EEORTHE

Table 2 Bending resistance of fermented noodles under

different drying conditions

s Tirigik/e BIIEH/mm ig e

Xt B8, 30.97+2.44° 8.54+1.93° 260.23+50.56
MT-HM  39.04+£2.98%  6.07+0.90*  237.21+40.33¢
MT-MM  39.50+1.49®  5.81£1.14*  228.92+43.46°
MT-LM  30.69+1.84° 7.31£0.51®  224.12+19.912
HT-HM  42.69+1.95 6.35+0.65%  270.90+28.28"
HT-MM  42.05+1.58 4.63+0.62° 194.71+28.26*
HT-LM  43.27£2.26* 5.06+0.93° 218.86+42.36*

TR N R B TR IR 2 Fs. (2
BT, MT-LM 58 30.69 g WK T HAR
PIZH, TR B AT I EAS R4 K 4 A
EER. EmiRTIRT, TP, SYmEE AT
FEEEARRG S /KENTEEZR .. KGR
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TR, R K R A YR B m TR
FAEAS AL, Hodh HT-LM &k 4327 g, Z#rR
2 5.06 mm 2 EAE T ETEAT AL PR T
R A, BRI AAIPUS R . S
FEARR, iR RIS e s, (AR T
MT-LM 4, Z4riE s pE R E AR & B AR .
P EA F TR TR REEE R

24 FRAMM L BETEA ST
# 3 FEITRE M LIS

Table 3 Cooking characteristics of fermented noodles under

different drying conditions
H AEES  TFTHRBKE Y EEREEY%

st#8 280.50+4.50% 149.86+2.25¢ 5.57+0.00?
MT-HM  238.00 +2.00¢ 160.10+3.07¢ 5.63+0.08*
MT-MM  272.00 +1.00° 160.20+2.32¢ 5.57+0.03?
MT-LM  269.00+1.00° 153.37+1.77¢ 5.56+0.15*
HT-HM  277.00 +1.00° 180.31+1.80° 5.00+0.07°
HT-MM  264.50 +£1.50° 166.61+1.22¢ 4.84+0.02¢
HT-LM  281.50 +2.50% 191.41+0.412 5.19+0.10°

TR AT 5| LT 2% 28 BRI 22 T 403 3 BT
FEHRIR TR, MT-HM A7 & 1A] 238.00 s W25
T HARPIL, MT-LM TP K % 153 37%5%
KT HMMEA, AEPRFLEEER: a5
N, HT-LM (& fEZE & R] 281.50 s A4 ek 2

191.41%5% 3% m T HAR P, 900 K R Bl R iR 7K
A EMBERER TG LA MER. XIRARM
HT-LM [{)fef: 25 Z I 17] 280.50 s+ 281.50 s W& m T
HAbFA . MR N R BT TR oK R
BEFETHRRTEEMAERA . SR T8N AR
ABPURFRERTHETEMNEA. TRemT
Feitm AT E T A X 2 A8 1, 4 T ELEEVEMIA T
T X 28 B EL S TR R AR, S T 2 P X 28 £ R 853
P w2 PRI 7K 281920

2.5 TR A AR R R B T TOM B

%

TER AR CURAEA T 2R 24 5y, miR] 5]k
JER RN A S BR AL VESS ,  ET SAMANTHI 2% 1 45 1)
AR HI R o A5 5 A 5 | 8 I T 20 B A R 2 22 e
4 Fias. {EAHFERER KRS & T, 25 T 2%
IR PR P BT LT S PG B 7 B MRl
Fwim B £FIR TR, MT-MM [ 5% (1) 6 52
5301.85 g i ERT Ho AP A, KGBH R UG K 7 2 &
TR 258 N5 DT E, MT-LM [ 2% (1 PE g
415521 AHilii 4y 38.86 g &35 iy T-HABFIAL, #PEAN
PIRPRR O E E . IR TR T, HT-HM 41
HHEE 4.978.58 g Al Ik 17 39.29 g & K T HAd 40,
HT-LM [f 4% (R B 72.90 g-sec FITNEIE 14 3 824.23
BEETHARYL, SRR R R S E R

3 4 TEITHRFEM R B E B AR e

Table 4 Texture and tensile properties of fermented noodles under different drying conditions

A5 AR/ FE P /g-sec T /% ik T3 FaBF /g 42BFEE S /mm

xF B8 5127.08£285.30% . 101.77+29.16%  0.93+0.01* 3496.91+147.47°  35.13£1.51° 40.84+3.91°
MT-HM 5 599.70+234.52% 86.64+17.01°  0.90+0.06* 3 764.75+429.16®  36.134+2.35% 40.56+4.34°
MT-MM  5301.85£227.21%¢ .  72.33+828%  (0.95£0.02* 3726.26£175.91®  36.87+1.40* 40.71+2.242
MT-LM = 5784.08+151.66 129.16£3169°  0.94+0.02*0 4 15521+£71.01*  38.86+0.33%  43.41+0.61°
HT-HM = 4978.584+495.20¢ 41.56+13.98*  0.89+0.09* 3366.24+324.55°  39.29+2.27%® 34.474+3.36°
HT-MM  5116.68+20.62% 41.6711.32*  0.89+0.06* 3471.90£377.04>  43.36+1.78° 40.28+4.49*
HT-LM  5532.08+167.57%  72.90+8.85®  0.87+0.03* 3 824.23+£75.36% 41.23+£0.34° 36.53+3.08?

2.6 TR R M AT I B R

AFETIEFAERTER IR LR & 3 B,
M FFRT DU H Rl TR R e P U 2 P
e T REAALM IR TR, WG IR P 5 R X IR LA
R, RGBT R TR IEE E AR, B
JRHAE SRS AL, AR AR AR AR AR
PSR, BATHRIIEIREE, 534k, it vl Rtk

TVER IR, SRR K. iR
TR RET, AR LG kK BRI 2 i
BIRIACRF I ZE 5, AR AR/K & B I 3 1 B
&t PSR &8, MREEER TS, -
IR SR, Rl TK S ER R, JEm Rk
52 BRI AIRBERT A E MR IZAKE), B e MR
FESISOKIZRR, SRR BN e 2SR, (A4 5T
BT, SECLIEEFE LT, WCIRE TR,
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Fig.2 Gelatinization characteristics of fermented noodles under

different drying conditions
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Fig.3 Temperature scan (a) and frequency scan (b) of

fermented noodles under different drying conditions
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