'i) Check for updates

ISSN 1229-8565 (print)
A AR S5t 4]
Korean ] Community Living Sci
http://doi.org/10.7856/kjcls.2022.33.2.263

ISSN 2287-5190 (on-line)
33(2): 263~274, 2022
33(2): 263~274, 2022

2US W B39 FU5S

2=olH A

0%

[

Zogorstal AL

gl

ST
1>

%o

Quality Characteristics of Noodles with Tremella fuciformis Berk Powder
Myunghyun Kim"

Part-time Lecture, Dept. of Food and Nutrition, Sookmyung Women's University, Seoul, Korea

ABSTRACT

The purpose of this study is to investigate the quality characteristics and antioxidant
effects of noodles, which have been added with following 7remella fuciformis Berk powder
concentrations at: 0%, 2.5%, 5%, 7.5% and 10% of the flour quantity. The study showed
the moisture content of the noodles have decreased as the amount of 7Tremella fuciformis
Berk powder increased. The L(lightness) values have decreased as well, whereas the
a(redness) values and b(yellowness) values have increased as the amounts of 7remella
fuciformis Berk powder increased. The water absorption ratio and turbidity have increased
as amount of Tremella fuciformis Berk powder was added but as for texture, the hardness
and cohesiveness have decreased as the amount of 7remella fuciformis Berk powder
increased. According to sensory evaluation, the 5% noodle was preferred the most in
terms of flavor, taste, and overall acceptability. As for total polyphenol content and
antioxidant activity, they both increased significantly as the amount of 7remella fuciformis
Berk powder. As for result of the study, it proved 7Tremella fuciformis Berk powder indeed
has antioxidant effects and is useful as a functional food resource.

Key words: 7remella fuciformis Berk powder, noodles, antioxidant activities, quality
characteristics
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A=A s BHd dFEE 7154
*év‘:_'— Z& 27 & 3KHHong et al. 2020), T4t
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Base, Yangju, Korea)sto] E4fjs}aL -40Co]
5 BTt ARSI 58 E(C] Cheiljedang
Korea)¥} AF{C] Cheiljedang
Co., Seoul, Korea)2 thPulEOA FLY5}o] AF
2519t FAksE Agof| ARESH 1,1-diphenyl-
1-picrylhydrazyl(DPPH), Folin and Cioclateau
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2. S=0|HA &7t =+ M=YH
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(2018)9] ABAFE Harste] TZ}Eﬂ?J e d
o

e Bolo] BEISIL HiZHEE Table 13



At WrtRo] dmolHAl B2 IRt =58}
A7PHA g2 =5 tRxao 2 A7sto], drt
Fof =oAL 0, 2.5, 5
(w/w)Q] Bl&=E 7lote] A|xsk3it). o] Hakt
250 gt A29] & 95 mLo] &7 3 g &gt
th2 AH7](HR2365/04, Koninklijke Philips
N.V., Seoul, Korea)ollA] 883 ¥I=53E $of &
A= 1.60 mm, &2 3.50 mm, Z°l= 30.00
cm@l =75 AZEsHI

Z g H(cooked noodle) = 20 g& 500
mL9| #& E(98~100T)0] ¥l 487t 42
Aol AR 52& F(9~10T)0 3027+ YA
7 thg A4 587 HAska, &718 AAst

of Aol AT

xY

Table 1. Ingredients composition of noodles
containing various contents of 7remella

fuciformis Berk powder

Samples (%)
0 2.5 5 75 10
250 243.775 237.5 231.25 225

Ingredients (g)

Wheat flour

Tremella fuciformis 0 625 125 1875 25
Berk powder

Salt 3 3 3 3 3
Water (mL) 95 95 95 95 95
3. 428 51
=]

SlEoHAl B 71 A9 0.5 g4 HoAd 5
E=27](MB45, Ohaus Corporation, Zurich,
Switzerland)& ©0]&sto] 105CoA Z+ A|RE 3
3] ¥HE A% ¥ go o E2EEAE YEh

4. pH =3
= 289 10 goll 10819] SF+5 Yol 38
7t %?:_‘ﬂ(Bhomogeruzer(PT—MR 2100, KINEMATIC
AG, Littau, Switzerland)® #2371 TS 25C

olA 2087t 3,000 rpml.2 YAEZ(COMBI-
514R, Hanil Science Industrial Co., Ltd.,
Gimpo, Korea)g 3t Al&9] A5HS FHoto] A
2519t ofHAL pH meter(F-51, HORIBA,
Kyoto, Japan)& °|-&5to] A-2of|4 33] vHe &
goto] BT BEHEAE o

5. Mz =%

A 22W 20 g& WEele] 2 Fol 4
ZHAI(CR-300, Minolta Co., Tokyo, Japan)%
Hunter L3(F%), afi(FAE), bF(EAE)S 3
3] Wk S7gsleint. 71719] A4S 91’ standard
plate9] L, a, b 3= ZZ 93.15, -0.54, 4.53°]
P

6. =32 X2|1EH
=50 ZYEALS

I By, g %‘@3}93\‘:} iﬂ‘ﬁﬂ} YHo &

T 354 HHE

e fﬁﬂ‘?ﬂ«] 'o‘aoﬂ/ﬂ ‘?“i«] TH= W =

of thA] BHO| FFOE o] 1002 Hoto] 4

AFstQiTt.

) #HAE2 500 mLe #HAARE] 300
mLo] SFTE A& thS ¥ 20 g= ¥ol 71
Sh= 9] RuE S4sieith 2ede 22 W

Hu Y= Ak

Y= B =204 A 20 g& 4811 4ot A
2 2% F g2 2YAS A20A4 FZ5i8it o]
Z SIETE FHal UV/VIS spectrophotometer
(T6OUV, PG Instruments, Wibtoft, England)&
ARESEe] 675 nm IFFOIA S EE SIS

xXIZS
7148 2270 £ A ARESIY texture
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analyzer(TA-XT2 express, Stable Micro System

Ltd., Godalming, UK)Z =439t &4 =4
pre-test speed= 3.0 mm/s, test speed™=

1.0 mm/s, post test speed 1.0 mm/s, distance

ofere

10. F£2 HZ
Sl=o|HAl £ A7 == 5 goll 70%
shaking incubator(SI-900R,

45 mLE 1%t &,
=23] A

JEILO TECH, Kimpo, Korea)o|A] 24417t B2t
&0t &%

_Y‘i

= 5.0 mm, time= 5.0 s, trigger forcex= 5.0 g,
35 mm9] probe type< A&51Y] FE(Hardness),
eF2A)(Springness), 34 (Chewiness), 534
(Cohesiveness) 52 103] HvHE =43 & g+ 100 rpm, 25T Z70)A
=& 25ToA 2087 3,000 rpmo.Z A&
(Hanil science industrial Co.)s}o] AEHS
oI}X|(Whatman International Ltd.)Z2 o35}
AT, AgHoz ArEsIgTh

Zoz HASIAT

8. =R Sl EY 53
oo B4 AEAES7I(RVA-4, Newport
Scientific, Warriewood Austraha) o]-&5}
of B3R 3 g2 7 25 mLE @EAS 1. & Eclliz g 58
So] 50CHE 33 AZste] 95CT7HA] Al % Zd9E I8 Folin-Ciocalteu =
AZ Z A 50T E YZA7IHEA 33kdE & (Siwan & Hillis 1959)°] &ste] S45H30H,
e A5t AEA T =HY7])E o] 83sl Bt gallic acidg HFEZ R o|gadle] AFAS %
o] 3olEAL 27| 32K (initial pasting gt S otk FE2E 150 plol 75
temperature), I HXZ(peak viscosity, P), 2,400 gL, 2 N Folin-Ciocalteu A12F 150 pLE
A - E(trough viscosity, T), FZH=(final Ao Y1 wRket &, 3587 9k3st H 1 N
i i sodium carbonate(Na:COs) 300 pxLE 7}5}o]
2A17t BRE o] & 3ollA REEAIZT. 11 o] 5o
UV/VIS  spectrophotometer(T60UV, PG
Instruments, Wibtoft, England)Z 725 nmol
7} 33] WHEsto] Hatat

Ald o

viscosity, F), o3 E(breakdown viscosity,
. _Dp\=

=

=2 1T

P-T) ¥ X¥Pd(setback viscosity, F-P)&
Z74J3t0] Rapid Visco Unit(RVU)2.& YR
A &4st9oH,

EEHAE 75

0. BSH} 5
JAEolHA BT H7E F50] W &7
ofjrfel AEGYt AFA 159 W2 A
gotgon], fidolA Agel BAS st ¢ 12 DPPH 2TZ 47 24 &
570 gt A W8-S A7 F ARl e DPPH A2tz 2452 Blois(1958) 4
S otk 5719 AlRe FAC AFstglen, o ot A9 AP FET AlE 3 mL
AE HMTE 37 22 USEES o83l ® | DPPH solution(1.5x10™*M) 1 mL& 7}skaL
Astoich. BBk 78 AEde este] ¥ IR T, 3087 o] BASL 517 nmolA
7Fslaom, H7RIEL M(color), Fflavor), B FFEE SHSISIC A2 7} 339 whEdt &
7 (texture), ARFAQ1 7] 5% (overall o3 BEHEARR UER

(taste),



DPPH free radical scavenging activity (%) =
(1 - Sample absorbance/Control absorbance)

x 100

13. SAXE

nE AgE 54 T3 SPSS(Statistical
Analysis Program, version 25, IBM, Armonk,
NY, USAYE °I83I3l1, Bt #EHUAE LEr
el 2 AR 1) R 458 9% 99

B 2] EAHE A (One-way ANOVA)E AASE &,

p<0.05 =914 Duncan’s multiple range test
Ho= HASHA

Huolo
==

AH7ret 9] SR
Table 29} 2t} ZEoHAl
A7t Aol RIS gjRAoA
19.63%, 10% A7REollA 15.95%2 JEZo|HA
Hrlgol SIS SRS Ash=
ERFTHp<0.001). & Lo AR 712
=T 12.45%, AZoEA FHe] o9

FLEG = e JLE = Sye)

5.86%% Z4EUT. Yiknrh gl

0l

SZ0lbiA 2LS FIIE B4 BHEH 267
o] Sugtapo] top 3Zolus ko] Z7hs}
WA W2 e ZAE] Gue] SEUo|
woldl Aoz Azt

Smole} R A7l 22He| pH 846~
8.643 F4= 710l EAHOE §O1291 Hol7} ¢
o4 fZolHAl BT A7t F49 pHl 3%

g A3} 229 A9 L3 (BE), ag(Z3¥E), b
HEFHL)S 92.89, -0.95, 25.61°]%11 &
HouA Eg A7EeE Lk 71.12~87.06
02 WoPHH(p<0.001). aghS SlEolmAl Bt
10% A7} F50A4 5.66°0% 7} =2 g B
Fom Hrigo] F7HEE AAS Yeiis 4
FE BAHp<0.001). bgkZ 0~7.5% 7t ==
o 10% H7F =4 719 f9AQ Aolg A
10% &7 447 7P =2 GAEE UESIc
(p<0.001). FIHA =4(Kim et al. 2008)2t
LEFdo|HA Z4(Oh et al. 2010)°lA %= Lk

AASIAL aZt T bt &obd 2 Aol A
B Bt SEoH Al B X7 A79o
Mz 7ol /1S 132 Yol 1, agfat
bt S7tohe AFS Hol B A Ziet T2

o

rlo

ok

Table 2. Moisture content, pH, sugar content and color values of noodles with different amount of

Tremella fuciformis Berk powder

. Samples (%)
Properties F-value
0 25 5 75 10

v

OSHUIE 1963 + 0.32° 1906 + 003 1840 + 048" 1726 + 053 1595 + 0.61¢  32.745
content(%)
pH 8.64 + 0.06 8.46 + 0.05 8.58 + 0.15 8.49 + 0.02 8.59 + 0.05 2.741

| 92.89 + 0.49* 87.06 = 0.43° 7896 + 098  76.06 + 1.71¢  71.12 + 0.97° 217.295""
Saohfer -0.95 + 0.08 090 + 003 388 + 0.13 462 + 022° 566 + 0.24* 857.230°"

2561 + 0.19° 2590 + 020> 2498 + 048> 2512 + 1.07° 28.09 + 0.96*  9.931""

All values are Mean + SD

@9 Values with different alphabet letter within a row differ significantly(Duncan’s multiple range test, p<0.05).

""p<0.001
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7%o|AtHKim & Han 2021). o1%&
LoluAl 71t A Aol S
of wet LT bt Wobsd, agk =obA
K9] Mof| whet MEEs dEpl S
2019).

2519l

BHuolo
2

2. 249 X2IEY
EoHA BT VIt 449 2EEA

A= Table 37 2} FEZSE 54 2
2t 39.75%, 7R 42.00~47.50%=
Lolu R B Hrlko] S718E S8
SH= Aol AXTHP<0.001). BEoHAl Bt
A7 Y] RS S A oAl £
A71go| 7S eaelo] Rolslet|(Table
2) =<o] 2ol HE31 SFolAlo] xeloh=
1 F 259 Aol AX 71 H =of
AeAe BZE. oA £9-2 H71et A
718 A= FEGRFo] fHoR F7sH
el A 2T F AFoHA Y Aol dR7t
35719 Zddste] 8 H{=o] Frleleitha
HUSHHKim & Han 2021). =F-FFolHA
HFUS A7 34 AolA SE AgES 7
A& 7t A Vet Zog 1R gt
i Gl osf) B A APEE AR =5
stglom, o] i AfH &2 =9 A=

0l

Mo
o

1 e

N

=

Fu w2ggolua B rpe] oJsto] F4=
A Alm JAFe] EHo] F4dcty Barstylct
(Lee et al. 2000; Oh et al. 2010).

=49 B3 PgE2 AR AR U 2FE
oFsl2 YERfE= A HE(Cho et al. 2014)2A 3]
oAl £ 7t 749 Ru $AE2 /o4
]l folg HolA] ottt HUHAS 71 54
(Kim et al. 2008)%} otm oA H7l Z=(Na &
Sim 2018)°lA = Fu3e2 {0022l Aol&
Holx] ¢lo} & It} Zh2 AF3kE UEhfqith
Hgrs 2Y F IR &4 JEE Dok
£ 33 ot 3&o| HAE A7
Te w2 295 YERATH(p0.001). A
SolwAl F7 WHEI(Kang et al. 2011)QF =
30l M4 54(Oh et al. 2010)°4 %= FA=
9] H7FFo| S7HE Hrt Eobslth AW A
A g0 ML= Q] AR WF-o] AgEo] o5
A &2l Al dof] 9f5f) 7R JEEE0] H =
ofxl ZoF WoEH A4Hyt oflet FE7HX
AHT 4 A= ¥ 88 AE Ao olgsh= A
A5k Aog wokg)

il

x2

b A
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Table 3. Cooking properties of noodles with different amount of 7remella fuciformis Berk powder

Samples (%)

Properties F-value
0 25 5 75 10

Water absorption 40 20 L 555 4200 + 1.50% 45.00 + 2.50 45.00 + 100 47.50 + 3.16° 8.585"

ratio (%)

Volume expansion )03 01 4 016 102,69 + 112 10301 + 0.16 10301  0.16 102.83 + 033 0210

ratio (%)

Turbidity (0.D.) 0.29 + 0.04¢ 0.31 + 0.009 039 + 0.01° 047 + 002> 0.66 + 0.02* 138.717"""

All values are Mean = SD

9 Values with different alphabet letter within a row differ significantly(Duncan’s multiple range test, p<0.05).

"'p<0.01, "*"p<0.001



3,044.93 go & SlFolHAl EL9| H7Igfo] ©
o4& ZrAStATHp(0.001). ol =2 4
= Ak I A7behe AR Aol dR=
Al g7t Aste o] ST W27t
ofg}E|o] A7l Wolxl Zo® Helth Al&HAl
oA Folu Ao Aol df o] wrhal Kl
=o] JJOom(Yim et al. 1991), &7 Wil w=t
AF Apo|7F AATE Fo A9 F Aol o
FEE Fd 50% olde® HiEy QUtkKim
et al. 1992). B27A%x A& B YU} I
(Choi et al. 2018)%} Atz A7t =43(Chang
et al. 2017)0lX %= FAFE] d7tego] Words
5 3=t Wobd & At fARE %S HA
o e ST ke SFolHA £ 7t
Zoll metd = FE Y AelE UERA] 9
AUt SFolHAl B H7F =] ol A=
2 2,871.95, A7 910.28~1,872.400.2
S&olHA B H7bgo] S7HErE Woksld
(p<0.001). AlSolHA EE2 715t RHRT] oA
T F7Fgol S7tErE A9/l Aaditial K
AA]

T5te] w4 Bake] Frlegol WKL okt A2

A7E BYKp<0.001). T71AHLim et al. 2003),
E7] EZ(Kim et al. 2012b)7} vHs £ (Jeong

Az 5 o] Hzlol e
£ o] vl Zlow o we A
W B AR F5 2 Gl Hetd A
B2, g, A4 5 2409 wske 97t
2o 238 U 229 P Belo] Erk 4
Zhgitt.

4. RVA(Rapid Visco Analyser) 33 ME
fmolujA Bt Frlegol] w2 B3hiol
S3FEAd2 Table 59+ Zth RVAE HES

Loy m
0x

ot
o J

St 2]Z2 heating, holding 18|31 cooling
o] paste F= HIl= AF9] 7I5 E4S 9IS
5 Q= AguHoltk(Park 2014a). 329 &

= R 69.33C, H7HE 85.33~
85.50C L& thxa H7H-e F94Ql 29E
HT, H7R7re] 7941 Aol & HolA] 24k
THp<0.001). =FFFolHAl £ H7Ht 53t
oAM= B4 Eo] F715tol| wet oA
T7F EobA & Aol fARE A EATHOh
et al. 2010). 1 A=} FF A== 10% A7
oA 7MY E2 #e ETHp<0.001). FaL A
L7t oW 7t iR A|qE H=e] FAo]

N

i

it

Table 4. Texture properties of noodles with different amount of 7remella fuciformis Berk powder

Samples (%)

0 2.5 5 7.5 10 F-value
Hardness(g) 5,944.33 + 219.99° 3,610.50 + 162.37° 3,846.00 + 91.75° 3,503.53 + 472.03™ 3,044.93 + 291.89°49.022""
Springiness 085 + 0.6 099 + 002 072 + 017 088 + 0.11 087 £ 012 1730
Chewiness  2871.95 + 479.99" 187240 + 799.26° 1059.67 + 121.81% 1457.55 + 275.32* 91028 + 81.35° 9.600™
Gumminess  3,403.33 + 100.67* 1,538.71 + 264.00° 1,692.00 + 171.90° 1,412.68 + 156.91° 1,052.95 + 140.19°81.921""
Cohesiveness 057 £ 001* 042 = 005 044 = 005 040 £ 004 034 £ 00214670

All values are Mean = SD

*9 Values with different alphabet letter within a row differ significantly(Duncan’s multiple range test, p<0.05).

“p<0.01, "*"p<0.001
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Table 5. RVA pasting profiles of noodles with different amount of 7remella fuciformis Berk powder

Viscosity (RVU)

Samples (%)

2.5 5 75 10 F-value
Pasting temperature('C) 69.33 + 0.53" 8533 + 0.90° 8548 + 048 855 * 045 8535 + 0.52°434.121°""
Peak(P) 13422 + 1.38> 12511 + 3.10° 125.75 + 0.42° 13042 + 0.09° 140.06 + 3.72* 22787 "
Trough(T) 88.72 + 083 8239 * 1.52° 813 + 0.63° 8254 = 0.71" 86.19 + 2.73* 12859
Final(F) 1582 + 0.65* 153.56 + 1.86% 156.63 + 046 161.13 + 0.55° 171.28 + 3.54* 40.912""
Breakdown(P—T) 455 + 1165 4272 £ 1760 44.46 £ 0.21° 4788 + 0.63° 53.86 = 0.99° 47.902""
Setback(F-P) 2397 + 1.04° 2845 + 1.73" 30.88 + 0.05 30.71 + 046 31.22 + 0.61* 29.729"""

All values are Mean = SD
*d Values with different alphabet letter within a
""p<0.001

T YT} olF W AL

aadgo] 73| %"Hﬂ O‘:OHXb- au“% o ﬁ A
A2
HIEQIHLu et al. 2005). iﬁ}
ARl & 9 Heto] gt A4
= Uetll= AshE+ gtol 25 |9 Au|7}
ZolAth= B o] WEHOda et al. 1980) &
oAl 7R 39 £ J7He] 37
D4 Fotlo g Aujol= 344 aRlew
& Ao g HlY, W79 ko
mAE AR i o, A BE
o] YA glom, & AtolA SZolHAl H7t
2 W7%0) F24 supo] A2l BEe
o] ZtHPark & Cho 2006). H£9] FFH=ol|A
HuALE w3l R E(setback viscosity,
F-P)= 3} AL REgsk=t] oA 10%
A7¥E =7 7MY =2 4= Hof 2Rl &

Hulo
Lo

313

oLQ_
=1

o2 _P’1

ol

EIS 1
2

oj

oxE WS foste T "art ok
(p<0.001).

5. st

SlgolAl Bk YU}t 4k 40 A g o
A%, AAA 72 E 78 ALHoE T

row differ significantly(Duncan’s multiple range test, p<0.05).

AAE AAISE AY= Table 63} 2tk A2 fjx

= 3.564, 2.5% H7HE 3.564, 5% M7t 4.56
A, 7.5% 7R 5.334, 10% F7RE 4.67-2
= g0l A7rgol S7rE5 A
ek 7157t oAT7E 10% H7HEoA Wot
A= A0 2 YEFRTH(p<0.001). S=olHAlS 3
7¥et 7] A 7| S0l HE 4~8% H7HENA 7F

& =7 B7rE A 2 ke s U

Huolo
=

Effo] iRt HEEER AZEKim
& Han 2020). =59 & 7|55+ 5% 7} =<5
oA 7 A4 R 7.5% o4} H7F o

A 715%7F Gobg=dl gFo] Hojiof wat A
7S UeRd 2oz AZFETHp0.01). Btol o

L

T 7135 HRTolA 7P EE BUHE gl
AZolEAl 5%S AR FrolA M w2 A
5 HAtHp<0.01). AFo|HAY] 1agh 7+
2uto] 7|5 w0 2A Al FFFS 7|X AT AY
ZhEeh SlZolHAl H7F w4e0] 2% 73k
FIAQ 2tolE UerlA] ot AetAel 715
TE gR2T 2474, 2.5% 3.673, 5% 6.003,
7.5% 5.2774, 10% 3.6782=2 JFo|wA B

O

5% 7Kt ol A M w2 V18RS YE
HAFHP0.001). FoIHA &g M7t 4H



Table 6. Sensory characteristic of noodles with different amount of 7remella fuciformis Berk powder

Samples (%)

Sensory characteristic F-value
0 2.5 5 7.5 10

Color 3.56 + 0.53° 356 + 0.53° 456 £ 0.53° 533 + 0.71° 467 + 0.50° 16.842°""

Flavor 422 + 044 467 + 087° 556 + 073 522 + 0.44® 511 + 093 47917

Taste 3.89 + 0.78° 4.89 + 0.60° 6.89 + 1.17° 556 + 0.73° 4.89 + 0.93° 14.776"""

Texture 456 £ 073 467 £ 071 489 + 0.60 478 + 044 456 + 073  0.447

Overall acceptability ~ 4.11 + 0.60° 4.56 + 0.53* 611 £ 0.60° 589 + 0.78° 478 + 0.67° 16.541"""

All values are Mean + SD

*9 Values with different alphabet letter within a row differ significantly(Duncan’s multiple range test, p<0.05).

ko

“*p<0.01, “*"p<0.001

Table 7. Total phenol content and DPPH free radical scavenging activity of noodles with different
amount of 7remella fuciformis Berk powder

Samples (%)

0 2.5 5 7.5 10 F-value
Total polyphenol
content 46.01 + 2.00¢ 6836 + 3.25° 8523 + 3.53° 89.05 + 1.45° 12385 + 2.61° 3427517
(mg GAEY/100 g)
DPPH free radical
scavenging 11.53 + 7.119 56,15 + 3.11° 62.12 + 2.65° 74.30 + 2.63> 84.81 + 3.67° 135307 "

activity (%)

All values are Mean + SD

*IValues with different alphabet letter within a row differ significantly(Duncan’s multiple range test, p<0.05).

VGAE: gallic acid equivalent
""p<0.001

Al 7|3E AReld 3% APt EEs
A W7hslo] 2 Ao go| hrzrr} WA
oM o £ HIS WSkTHYu 2019). AZo]H]
R A B AR AR A, w8, A
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