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Abstract: In order to improve the quality of fresh, hot and dry noodles for consumption and realize the effective utilization of the
fermentation broth of Tremella sanguinea, the sensory score, cooking quality and texture were used as the evaluation indices for the
investigations on the effects of the concentration and the amount for addition of the fermentation broth of Tremella sanguinea, amount of
added salt, amount of added edible alkali and amount of added wheat gluten on the quality of noodles for consumption. A comprehensive
scoring method based on the orthogonal test was used to optimize the formular of fresh, hot and dry noodles containing a fermentation broth
of Tremella sanguinea. The results showed that the order of factors influencing the noodles was: edible alkali > salt > wheat gluten >
fermentation broth of Tremella sanguinea, with the optimal formula as: 0.3 g of edible alkali, 34 mL of fermentation broth of T. sanguinea, 1 g
of salt and 2 g of wheat gluten per 100 g flour. Under such an optimal condition, the quality of the noodle for consumtion was the highest, with
a comprehensive score of 81.05, sensory score of 86.67, breaking rate as zero, cooking loss rate as 5.13% and water absorption rate as 68.31%.
After optimization, the shelf life of the fresh, hot and dry noodles was doubled. The results obtained from the present study may provide ideas
and a basis for the development of functional staple food with edible fungi.

Key words: Tremella sanguinea fermentation broth; hot dry noodles; gluten; cooking quality; texture

G

WS35 S NI B AR e A T A [I] A A R, 2021,37(8):192-199

YAO Fen, PAN Chang, GAO Hong, et al. Development the fresh, hot and dry noodles containing a fermentation broth of Tremella
sanguinea [J]. Modern Food Science and Technology, 2021, 37(8): 192-199

WFSEEA: 2020-12-24

£4MH: EROANFELEELSTE (31601806); AFIMETL (R MEFEH (201303080)

fEBEN: P35 (19910), &, Wik, MEEWIRR, Msorr: AREML; ARFE—EE: BE1940), B, Bit, Wsmm: aamlsks
EREE: EHE (19840), &, Ht, BFRR, W5hE: RFEEHYRREBERNERRAL

192



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

SRR A “HER R 22—, &
FRAFH .. b, BAEELE. Vg, 2838, FliEsE
L2 R Bk i SR, EHEIAFT HK
e AN R, R RS, &1k,
Wl A TR, T HAR Sk A A=),
SR A A, BRI, FERK I R R A
IINE RN S I SGE 2 IS5 i, 12
EHZC . Ak, Ao —M NI &,
EHRSEFEE, EHKNHES RIS ]
DAFR s T 25 R L IR i, 30D T 2% 1 75 B AN
Bl, (HERT, AREER, AR e T
Bl JEE ik, HAEmO—M e 1~2d.

BHHE, FA—R KBRS,
THESWEFRB KRR 2. 28, =
Tt A (S S 2 AUy, vl AURIEDUR . P
o HEE . FRIMBESSE S R AEiEYE, (EHAEThRE &
o A s 2 T, fE R T 2 R K
VAN D I T35 185 B R B AR SRS 6 25 H B8 7
TR, SRR TR TR . 8 AR AR
KRR Z R £ 1o Ao SiHE, sk
T R, I O FH B A R, B S A
SPRETH AR 1 TH 26 AN & I TR A, B35 1
SPREAARE TR LR AR, ORMIEE &N
EHFRNME. HEEOIR R R 2 KBRS E e
g, RefEAbIERn = AEmEinE, 18k R (e B
FIFHHIEIRE, 7=t CO, HYRIESLIILEY, BB
b R TS IR R R B A S R D LB
K1 B VESk RO AR S RN MR R, AT XG2Sk 1 i o

IMH- (Tremella sanguinea) XFRIMARE:, JE4R
HE, 2—MERedHER, BAhis. MK,
¢ LR o O O A 8 % 2 oA 2R o 191 2020
S, AR 5T R BRI - B o i IR MBI
TR I 23 S IR R 2 BT R LA AR G R 3L
R, HHEAHEPUEALEE, Hh2iEEEk
2.82+0.08 mg/mLI, [Rlitk, AHTF S0 H- 2 T S
THEER AT HIAHEIE,  CAUHIFESE T 2% 0 5 [ B 1B K
OB, bk, PR AT T ) TR 26, 7RG
JrRaN gL & BN R, i R RN IR B
CLACRBE . Eh & B ok s o AL AL
il — PP b i e . R BRI T .

1 MRI5EREE

11 AR50
PRI - B A ) 1 R ARl K S T e s B

Lo

e /ANEE R, A v T AR BT BR TR A
mls B, ZEHEER YT ER A F] s ATk, WL
—WAEMBHAIRAR; AL, WHEERLAERA IR
Nl FoKah, PRI TR E R A

JYN-L8 # BETH 25 AL, JUFH Bt 47 PR 2 7 5
LRH-250 ZEALRRAE, il —1ERA A IR A w;
FRIHL, AR ESEHUMA TR AR TA-XT Plus #1E
WAL, TEE SMS A,

12 %77k

121 o H R EBERAH &
TR - ) £« I R TR AR LE 8] 44 58 4 35 IR Jk
(CYM) UeayEdk, 8 mm $TFLESEFIMAFTHL 5 4
PR, B2 100 mL Ak CYM Fh-F15 37361 250 mL
=, 26 CEFERFE 5.

RIERETR: MR G 10%EMEHRA S
100 mL Heabk B3 250 mL =,
26 "C. 160 r/min F#R% 3 7% 6 d, HEIKEEK .

REERIISER: TR T, W R EERE R Bk
T4 °C, 6000 r/min &C» 30 min, YEE B, RIS
BHEREER, 4 CHRAT.

122 &EATEOHVELLD

100 g Mk, 32 mL MH- KK, 039 ST, 1
g 3, B EIAPRHE L EE A N BT AL 24T
M, SRIEIN 25 CHEER A HEER 20 min, A
RN EATHRE, BIGBNTANE R %,
FHI 2K & 2R I 2 ST R Rl el ok oy, AR
JEIMAN T KEES], AHEaEE. HO.

1.2.3 o B K BERIREATEHR AT & e S 697
")

Vg 0L B e T VA R AR A S5 VR FE IR TS 9 0%
50%-. 100%-. 200%-. 300%, 4;%I7E 100 g T Hn
A 32 mL ANFIREER IR, PAK 1g B2k, 039 &
R, %8 1.2.2 iR JniERERT T, FHEATI%
AZS BEE VP LRSI E o
124 #58#F @fes L HERE

PL100 g Mk, 19 &Eh, 0.3 g &M, 29t
#1, WL 100% 1 L E R AR 32 mL AF At R %A
DAZE SO B VPN RS 2 A ds, X IE R
B B3R B BRI ok B I s A T LU
For i B B A I 15 A 30 mLs 32 mL. 34 mL.
36 mL. 38mL; EEHFMEN 059, 19 150 29
259; S INE0g. 0.3g. 0.6g. 099, 1.2¢:
BHBRRINE 19. 29. 39~ 40. 50

193



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

1.25 #R#TF @mELT B RE
x1 EXEZFKER
Table 1 Horizontal table of orthogonal factors
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WK

Wr 2% ZS = N/ 20x100%

WKL = (m2-ma) / mix100%
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1.281 [HZkHIFiAbE e

P B AT S5O S 500 mL 3l 7K Hh A& s i 4% o
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Table 3 The influence of different concentrations of fermented liquid of Tremella sanguinea on the cooking quality, sensory score and

texture properties of fresh and wet noodles

S B R 44 IR E %
oA
0 50 100 200 300

W 42 1% 15.00+2.88°  10.00+2.88°  0.00+0.00° 5.00+£0.00° 5.00+0.00°

BRI % 5456+0.12°  61.92+0.01°  64.50+0.13°  56.47+0.03°  51.27+0.15°
AAMEEI%  5554019°  6.39+0.12° 5.79+0.14° 6.55+0.13" 6.99+0.12°

BB 73.00+5.00° 80.00+3.61°  84.67+2.31*  71.00+2.65"  65.00+1.73°

Wi 592.18+7.31°  470.19+4.14° 646.09+23.38° 579.23+27.81° 558.98+25.83°

B H 24.43+1.04°  2419+170°  30.99+1.31°  23.32+0.61°  20.04+1.55°

E: B RRNE FE AU 272 F M (p<0.05).

*4 FRARMEEEEFFRZRR,. BRE
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Table 4 Influence of the each single factors on the cooking quality, sensory score and texture properties of fresh and wet noodles

A& g AR FOREM  ARABKERYN  AEITES WA FAt A
30 500+2.88° 555240.12°  6.34+0.06°  70.67+1.53° 552.38+18.21° 21.53+0.05°

32 0.00+0.00° 58.15+0.21°  532+0.12°  87.00+1.00° 741.56+45.04°  24.99+0.2%

ﬁ;}ié%ﬂ”f 34 0.00£0.00*° 57204052  558+0.05°  8367+153° 746.37+1.11°  23.5620.1°
36 0.00+0.00° 5450+0.46°  597+0.04°  73.00+£3.61% 738.35+11.84° 23.67+0.35°

38 0.00£0.00* 50.40+0.30°  593+0.04°  69.67+0.58° 676.72421.41° 20.35+0.53°

05  10.00+2.88° 56.47+054°  567+0.05°  69.33+2.31°  588.28+7.2°  2346+0.13

10 000+2.88° 59784032  594+0.04°  80.67+0.58" 704.59+19.31° 28.22+1.26°

fr i gl 15 0.00£0.00° 57.16+0.12°  6.27+0.08°  82.33+1.53° 489.79+1257" 23.63+0.23°
20  000£0.00° 51.34+023°  6.29+0.06°  77.67+153° 542544323  22.03+0.68°

25  000£2.88" 54.30+0.12°  6.25+0.03°  74.67+1.53" 438.99+7.55°  20.71+0.28°

0 10.00+0.00* 67.75+0.23  6.50+0.19°  68.33+2.52°  349.98+7.03°  15.79+0.28°

03  0.00£0.00° 59.27+0.12°  6.43+0.12*  79.00+1.00° 456.25+6.34*  25.80+0.55"

AR BAmElG 0.6 5.00+2.88° 51.08+0.24%  6.79+0.12°  81.33+153%  391.96+2.56°  20.42+0.86"
0.9 5.00£0.00° 55.76+053°  7.0020.09° = 7233+1.15° 419.33+7.15° 20.030.71°

12 10.00£0.00° 52.83+0.22%  7.13+0.03°  64.33+2.31"  368.44%6.76"  14.90+0.63°

1 5.00+2.88° 50.40+056°  650+0.19°  76.67+153" 387.16+7.31° 23.46+0.27°

2 0.00+2.88° 50.07+0.28°  6.43+0.12°  78.67+0.58° 508.61+13.15° 24.74+0.65°

By Ely 3 0.00£0.00° 47.37+¢1.20°  6.7920.12°  84.67+1.15° 511.53+20.07° 25.2020.20°
4 500+0.00° 63.04+0.23*  7.00£0.09°  81.67+0.58" 786.73+13.07° 27.20+0.51°

5 10.00+0.00* 58.74+0.15°  7.13+0.03°  70.67#3.79° 573.49+31.63° 25.70+0.22°

E: Fl—RER—FI IR DB FRERTENAZEM L7 (P<0.05).
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MBIPERG N, AR AR 2R AR A 5 R AR T2,
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Kb, TUBCHKE, BT, 5EFEMA
At U1 G e 03 A0 ST o T T % o J3R ) ) oo 26
UREL, WS INIE R FE I A i AP ik, TH 2511
WK B, Widk R MBI TR, B R
U, TR RS R B i R A4 AR AT 2k 2 B 25 %
KA IBCR B ) Sy ARiAd 7, 2P 2, &
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22 MEAEHTEHER FEEERKEE

221 o F K BRI AT SR & R AN
M. BB IR ARG R

B2 4 vl AN, A LER AR I g m,
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mL B}, 20 MRTA LR BB HA&TIRKR
BERJEEN, FETRINE Y 32 mL I, iS4 IR K % A%
KN 58.15%, WHHRBEPEEE R LIE H, T2ERK
R, T2 BRI AR RSN G
WK, EARINEA 32 mL B, HEBRKRBDN
5.32%, ULHS IS E PR ik ol 87 435 THIZk BT L)
JIFAREAR I R IG08/N, FEARINEL 23594 34 mL
32 mL B, YY) SRR ik B KAE, 733 746.37
g f124.99g. BHE M EAINRAREERE AR, TH% M
e, MAAEBRE, BY)J1. Rih s E o
FREFRAG . HEDH B bR i DR T e R )
ININEAE 30 mL i, A FREM ARERR K,
BRI 8 S5 LUBLEAS , SEUH A L E 2 . WE R
BRI RIRE N, R A B FIERD RE7E oK I K
TR FSU P T 51 2 1 DR 8% 654, T 2% (e e R
VLT, AR Tt 24 R BB A s kit 36 mL
BT 2% KAK, T 0 R, i 5 3 26 1 s
B2, i A sk P i T 44 8 T T AR vt B
AR, MIARI IR 26%~320%H], AT
(I 2% 2 B AN 0%, WK fe il 147.25%, RIEZR
AN 7.18%, IRE VP Emy 88.33 4, UIRAAT
IR 32%, AT 28 8RR T TR
CEAZRE MR RE VP RFREREER, mE R R
P ESE N INER SAZAE 32 mL~36 mL 2 [H],
222 RGBT AAFL. AT
u JR A R 69 7P

4 TIH1, BEE SRR N, Ak
SR T, REBURBRBHEIN, WK, 354 /7A0
PRSI E > . M EANINE N 1 g i, Wik
RONE, WKRERE, N59.78%, HEIIRKBIK,
N 5.94%, HIZ&Mh Ay RETY) s BIAE, 535
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970459 g F1128.22 g. Mt 1.5 g i), M4k
PIVERIE O 2, BRI E, S TR, X 53
WS AR AL, XUFRFTZAE [f 4% b0 v 2 P v
FRHIIAN 1%~3%I1 &2k, ARk FIK 45 &,
TE R R AT IR L8 4540, 3T 26 0 i ST AS B (B
NI 3%, £ #hox A 4] b 8 5 4 <5
BE7K, DA A T 4% PN 350 445 R i s -5 B30T 4 1T 4 A
o IG5 PR i ) T 25 % T 4 R SR 7 v
RIERNIN 2%~3%[ & n] DA A T 24 1 3 &
P I, JFHSCGERAM . AR, BEE
VE A SEARRR, BEMIBIEIRINERNIZTE 1 g F

29 BNETE
223 BHABSRmEX SR mAA . B

B on i An A 0 %

B £ PRSI AN, T 2% W 25 R A2 5
RARSSINEHIN, WOKFEA TR, BIY) A f
T I SR SE I NS (R 4). i

RN 6.43%, WA ZAL T AT N F A,
BT R 7 B AR 4 55K 456.43 g F1 26,13 g
M RSN 0.6 g 1, BB VE4r By, N 81.33
Sy, ARRERIIEREE 09 g B, THAMEIE AR, &
VRSO BRAE,  ELIZRIVE TR, UK, 7ENHNE
A EET, I SRR PR . £
SRR 260 Lo — R R IE R
o FBR T LAV, T T80 4% — ol XU D505 T 4% PR
PR3, BRI RINISEE, (Hid 2 Ha sk m
W, TS R RS, nT B R R
£ FHBRT LA T [ rh — e A AR SO, R
AERAKAE AR, T ] b 2R TR 45 F S A,
T 4% RIS DRSS &, T 44 T 3 ) 5
o, (S E AR IEE K, Ea SR T
R A 42K 2 M T TR, L PR el 2 (T 4
JE FEFRIE K pH IR AT SR — Bk AT P S 850
g HgAr 2200, s B8R B R 2545
b, T TSN S PR 9 0.3 g £ 0.9 g
224 IR ISR @A AR, B
B o A M 6970

b T L /N TR o R A 5T 2 B, T
ST, B4 I A R T2
Sos . R, DRI g AT T R R e
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i A R, i3 4 AT, BEE IO
(IR, TR T2 SR NG RO, WK SN
WO, R RAMG N, SIY) AR



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.8

U ES N e N = AN R I EaN v i 07 n=s A
i, ZREBURREACN 6.43%; HINEN 3 g i, T
KW N 0, BBV sl 84.67 43; INEA 4
g I, WKE A SN 63.04%, BIT) i RRAR ) H B
18, 75 786.73 g A1 27.20 g. AR INEELL 4 g I,
T i TR . SIS Fni a2 a2l dp it 2k
L, AR BARIN 2.7%~3.7%4 ok il LA H 2
T 2K I ZE BRI R i, S 5 /N8 Pt T 2 P
JRAHIT o HEDU R PRI AT REAE AN IS S A ok vT LA
AR EAFREE, G RRKIERE R R I
WL g, WEORME KM . (HY & &R AR E
SUIE A & e T RE R e (RS AR S 5 PNT O FiT i
PIVERFR, I BT A A5 & () R W 2k e g K
AR RO, g B L IR E VS T R R
Bk KBS AN 2~4 9o

23 MEEEHKTERY EXRBRER

HHEE 5 A, SR EIT A TE D FIR R EE AR IR
A C>B>D>A, BRI INES S InE>S it
A BN N> I F & AR s D . IEASSEIR A5 )

wER T HEAN ABICiDy, RIKBERMESINE 34
mL. R INE 19 BHIINE 0.3 9. Atk
AINE 2 g GWAIE, 1IEASRIGAL H IR R RL
TR AT B E VPN 86.67 7, Wik 0%,
ABIRZN 5.13%. W/KZ 5N 68.31%, LRETF
430 8105, AHELIRIGLHI A F-HARK T, £ H 5
.

24 A FABERMAEERTEHRENY

e

R Fr 224 FE R FRAE GB 4789.2-2016B M1 5 fif
TR T B VR S BRI, AN I B R BT, 4 °C
{17 FIEREATTLE 2 d Fk A SutiA 3 3.16x10*
CFUlg, %5 3 d ix% 2.16x10° CFUlg, T NY/T
1512-20140 pi g R s 4E (3x10° CFU/G), BRIl
HRBER P EEE AT 4 CREMEK 2 do 1IN
M E R BER AR AT TRIAE 4 C MMgRESE 4 d wiE
BHCN 2.81x10° CFUlg, R EAR TRREM, R
TR B B AT LUK BRI T ) P 2R e K 1 f%

#*5 ERXTIER
Table 5 Orthogonal experimental results

K5 A B c D REFS Wi de & LS ARAMEKE  moTs
1 1 1 1 1 85.00£0.13° 5.00+0.00° 67.63+2.34% 55620.13° 78.55
2 1 2 2 2 80.00£0.15°  0.00+2.88° 57.28+1.15°  6.34+0.02° 73.05
3 1 3 3 3 75.00£0.00° 10.00+0.00° 56.34+1.17°  6.27+0.00° 67.08
4 2 1 2 3 81.00£0.12"  0.00£0.00° 57.89+1.13° 5.67+0.42° 74.09
5 2 2 3 1 80.00£1.01°  0.00+0.00° 60.23+0.86°  6.20+0.23° 73.81
6 2 3 1 2 83.00+0.23°  5.00+0.00° 53.12+0.26° 6.35+0.17¢ 73.26
7 3 1 3 2 77.00£0.15¢  5.00+0.00° 56.37+0.28°  6.27+0.24° 69.59
8 3 2 1 3 81.00+0.26™  0.00+2.88° 60.34+0.27°  6.34+0.23° 7457
9 3 3 2 1 80.00£0.00° 10.00+0.00° 59.85+2.10°  6.50+0.63° 71.66
Kl 21868 22222 22637 224.03
K2 22117 22144 21880 21590
K3 21582 21200 21049 21574
k1 7289 7407 7446 7468
k2 7372 7381 7293 7197
k3 7194 7067 7016 7191
R 178 341 530 271
Aol C>B>D>A
BRFTE A,B,C,D;
3 L TR N &> 2h A I B> 2 ok B i &> 1f B T
p={m |

ARSI TS T - A PRV 4 e U AT T R T
etk B & BREOW R dh S IR fE

TR (= (b U R e = R o a1 ihaekr ) 11| M= g ol 0 2
AT T B AL J7 A 100 g TRy ¥ in 34 mL I H- %
M. 1g £, 0.3 g & HIBIA1 2 g B eky, %7 HIl4S
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