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Abstract

In this study, as part of a study on a traditional type of sauce model using alternative sweeteners,
we attempted to improve antioxidant activity and quality characteristics by adding mushroom
(Flammualina velutipes) extracts to sucralose red pepper paste. The grain syrup used in red pepper
paste was replaced with sucralose, and Flammualina velutipesextracts (FVE) was added (0.5%, 1%,
1.5%). FVE significantly increased total polyphenol content and DPPH radical scavenging ability.
There was no significant difference in Brix and salinity between the control and experimental groups,
and pH increased with the amount of FVEadded. Sensory evaluation results showed that adding 1%
of enoki mushroom extract improved the color, flavor, and overall preference of red pepper paste.
In conclusion, FVEimproved the functionality and quality characteristics of red pepper paste.

Keywords
Antioxidant, Sucralose, Red pepper paste, Mushroom

.M 2

ol HAL Sk, Y&, T 5 OFAIoF Aol & A=, HAA 24 opJo g Eisk=
ALgHA 0 &, gt o] Fof A E RN ThfolA S8, YUt - 7I5HoRE Lottt &
24 ATHLee, 2018). HolHAle] Aejey Aute FPASIEA, FARHE, 18 XA K Shomori
et al., 2009) 50| HAE1, HZojli= o Al HPGA|EL F413} Afo|E71] S B3 B
s FdRI7E HIEATKKIm and Ryu, 2018). oJ2{_t oMM L3t AG A MAS gt
ol S5 AL 2Hgo] Fste] SRAT HIEN SEER Qg & 5o AHEAL,
ngE WA oR F4 Aot wiEA ot webA HAL thE AR HIs) AR7|7to] FaL
F5 I F H71&0] E=rHLee er al., 2003). ©]2F WA 4 AotE HAolal, FRAFES Aol
715748 AE AR E8oP] Yo A BE, 8 T TR XY S5 Hhyo] Ageitha
HEQItKKim ef al., 2012).

VFFE WL RS 8 ARE ARESie] WRE, 3, 24 5 o2
T &/dste] ThE S5 AE A 5 SPHOITKChoi ef al., 2010). MFFLE FE OIS FH0R
dzRE de] AgEioH. i, el I, 7tEH, HIER], HAA 5 ZE JAR
2 A BAS R0k Yti(Lee ef al., 2014). T340 7| 559} ZHEA FARS 9Jsto] 7]
573 ABAAE F7IRE 15700l thgt A7t AR s, 5ol tiet ARATRE AYS
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718t 13 AH(Kim and Kim, 2023), oj5 - 0|83t 113%(Cho and Park, 2018), ZHA|H-S A7}
3t 157 (Koh er al., 2013), YA FFFEES o83 157H(Kim and Yoo, 2021) 5°] Hil
o] Utk 13y, 132 AR T ©rdkEd 99 vl ok, Tty SRS AF Al
FolofoF & Zr|g 2 A ItHOh and Chung, 2022). oo] w2t EB wolA| %= tAlH=
£ o8 AR Atk AP J=Hl, WAV ES AT 15 ATEE ] IEEAE
71t 11370 it A5HOh and Chung, 2022)7} 0]F0iF O, o] A= W k&9 E4uke
A7et A0 E A RE 83t 15| FAEAT WAl et A 55 AFolth
T2 ARG AR EE AFHMOL APH, $IEEA, ofATIEAL 5] Qlow, 11 5 A
EAE UE tAA R 290 3449 59to] Ao] Aga} 7P fARE @8k 7HITHKim
et al., 2005). SIEZAE HeF B30 $2417](-0H) 3717} Yax(chlorine)2 A|THe 722 Ao
6008fol| Fok= 733t Tk AlSSHARE AUjollA A8tE]A] giar Hofl QPgste] ZHgAlEo] &8l
7Fs3HGo et al., 2023).

TebA] 7 AFoAE BEE ¥l 2AS TAEEAR AR EN 1340 GRE £0l1L
Ab o, A 1340 FEEEE FIAI7] fIste] 7154 Aol T e HolHAlE 4
FLAEE 715/3E wolAt FEEE 7Iste] R0l Hold A9 7154 1S A

sS4 s
I, Xz 2 2

1. M U AlZH =X

}J@OH A]—%—% %‘013161—%—%%% %013161—1%%(@\:}%%% Korea) 20 goﬂ 1()13]1_/_‘[\_‘04 §E/\§ 7]_
5}9] shaking incubator(SI-900R, Jeio Tech, Daeleon, Korea)S ©]-8-5t0] A.20f|A 2447k 2531 &,
ZF52(N-1200A, EYELA Co., Shanghai, China)a}o] A13of] AR5} & o] ALg= A4
Bt YRR LY 124 TE7ME(Youngju, Korea), GEAH0]Q.9] w5712 (Andong,
Korea), =T ZE A (sucralose 100%, Wona, China)2} 27 #3](Chungjungone, Korea), 121 24
AL H(Sempio, Korea)S ©]-8-5}3ct.

T AZHPRE ABATKim and Yoo, 202115 Fste] Sxpllo] eI Ealo] S
Table 13} 2] AAsI9ic}. SagRA0] Wrleke 247} SAgRA0] 7|EE H|@sio] 247
&« 2ART = SagRA T « SAFRAANEF S AMglo] ANtslglon, AEEs e R
o] AMR7IETH A 18 ghe, 2U7 2.6 ghe, W 04 gkg olshe Hrsto] Aok, AxeA=

= 360 mLof| 70 g Ag-g gof =9 ¥, 2 o] &S] 4o T WIS 120 gt I3

M,

150 g& gol FUsHE w7ix] Al Alogiet 15 Fo]AE | kei= WHHYE7100 Hol &2
(25£20)°fA 39, 2 ~3C) 2=oflA 457 4% & FEAEA 24 A= ARESIITH

3. Total Polyphenols Contents S

1% AlZ3AH 150 xLo 2 N Folin-Ciocalteau’s phenol reagent 150 xL2} 2,400 uL SHSTE
71t &, QAo A 385 59k g3t | 1 N sodium carbonate 300 pLE #7Foto] FAofA 2417
SOt WHA|S1tt. = 725 nm (DU-800, beckman coulter Inc., Soeul, Korea)= &3}, &
EZ 2L gallic acid (Sigma Chemical Co., St. Louis, MO, USAYS ARg3dlo] HFAS AXGE &
g9 mg gallic acid equivalent (mg GAE/g)% FASIt. RLE AL 53] HiEsio] HAgeHEEFHA}
& Yehch



Table 1. Formulas of red pepper paste with added Flammualina velutipes extracts

Ingredients CON FC1 FC2 FC3
Salt (g) 70 70 70 70
Meju powder (g) 120 120 120 120
Starch syrup(g) 150 150 150 150
Chili powder (g) 150 150 150 150
Water (mL)" 360 360 360 360
Water (mL)? 149 144.6 139.6 134.6
Sucralose (g) 0.4 0.4 0.4 0.4
Extracts (g)” 0 5 10 15
Total (g) 1,000 1,000 1,000 1,000

DWater to dissolve salt.

YWater to dissolve extracts and sucralose.
YFlammualina velutipes extracts (concentration yield 9.3%).

CON; contains no extracts,

FC1; contains 0.5% extracts, FC2; contains 1% extracts, FC3; contains 1.5% extracts.

4. DPPH Radical 2H1&d &4

DPPH (1,1-diphenyl-2-picrylhydrazyl) radicalo]] tgt A4S A& 10% )49 4 mLo]] DPPH
BH(1.5x10%) 1 mLF 7FStL, 3081t el BTk S8=x 517 iz Ssigion, 278
He thg Moz AN 13] W] BREEEHAZ Yehhgch

DPPH radical scavening (%) = (1—(0.D. of sample/O.D. of control)) x100

5. g, ¢, pH &4

TR AR 1 ¢ 559 mLol SHslolio S0 WE ¥, W U AES 2%aI
130 Jrel gr= YL A(Salinometer CSF-2500, Cas, Yangju, Korea)?} FJEA|(PR-101¢,
ATAGO U.S.A, Bellevue, USA)S AREsto] 451 0™, pHE pH meter(A211 Bench top, Orion
Str, MA, USA)E AMB3HGIE). BE AIBe 53] w1 Zgslel Haghiauiae 7ttt

6. OY= = 58

TG AR 1 go] Batr 9 mLE 75t} 10%E 522 ARG F, A% 3)4HE Bt Ak
nutrient agar, S yeast extract-malt extract agarS ARESITE Al 38T o|A] 48A17F GH =

25CollA 48A1ZE HiF3LO] colonyS Ale3tRitt. 39] W S7g3to] Wl gheREHAE o}

)
i

tizldietal A1FFdoht Aiehy 20782 TsH7 R90= Aol 2% 44]-54] Apolof TeH
Aol chek ARG 9 7] Beh AR 5 5, UREE Bolslel SAI0] AXsielch 13
9] gt9] 7|3 % H7IHE0 2= M (color), W(flavor), Tt(sweetness), FHk(saltiness), 12|31l A
M2l 715 E(ovenal proferencer AVYEIIC 7 L BE 79 AWtk 4o, 7ok £
the olgsisict

8. EAXzZ
0] ZRAEAS EAor AP A= SPSS(statistics package for the social science, Ver. 17.0
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for Window) programe AREt] BAA 5L} A2 3-53] WHREAESI] Hitdl ESHAES
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1. YoM} 10| £ Edjiis Ea st gy

HoluAle] AE A7 84T 7154 A 15 I fiste] WolHAl FEES VIRt
NGO F EuleS EAT 2HE Fig 1(A)] AXSIZCH, ARE ARSE HoHA FEE2
% E7 = 2 9.85 mg GAE/gO & S E|QIt}. CONO| & ETH52 181.74 mg GAE/gO =
7H wgkom, AS2- 181.93~182.84 mg GAF/gO.2 oAl 2ZE-S Ao ue} 271619
THp<0.05). EjulES A& de] BEE ] 9= iz $4P]E 71 SRHES] $H0= &
&, T, A 5 ohkst S UehATHChoi, 2021). HAIROI= catechin, quercetin}
22 2100} Hold PASIEYE 7HAE erothioneine: 7HAITHY LA Qli=d], 0|9k 22
‘gEe0] 1549 F EvlE SN0l FFE vIFS ol AETKChoi er al., 2021). T TR
T3 AgF] gF o)zt YA CON9| F Z2]Hlis glego] 181.74 mg GAE/gO2 =3¢
2& 78 Aul 157159 wiegt A capsaicine¥} 57 FE2] aglycone isoflavoneo] PRk

u|%2 AHolg} BZF=EkByeon and Choi, 2018).

WolHAl 3252 A7IRE 15749] DPPH 2ttjg 2752 S43% 2= Fig 1(B)°] HehiZ2
o, A|RE AREE oAl FZEE2| DPPH 2HZ A7 5 ICs(half maximal inhibitory concentration)
2 2312 pglg 0 & SHEL. IFPARE THEE S|Afet] 10% s IS ST 2
T}, oAl SEE 7|5k wiek DPPH Stz 4750 S71519 .0, FC3(Flammualina velutipes
3)7} 40.84%2 7 E=UTHp<0.05). LERHA RS H71et AE 1547 Ahn ef al., 2003)
o AFEAA) H7kgol weh B4 o] F740, ol W/ 154 A7(Choi and park,
2018)° M= FARE ZIE UEhAQICE whehd & Atz sHoAle] HiisSlRE?l catechin,
quercetin, narginin 50| 1570 RRASE SIS IR Zlolet B, oAl 58] 75
X 15 Aol FHAA ok nlcky ek

2. 8, g ¥ pH
139 g, A% 9 pHE &753F Z¥= Table 20 eI 15749] G Brix2 U

=~

184

183

Total polyphenol contents (mg GAE/g)

d
C
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a @ - _ 35
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30
181
180 25
CON FC1 FC2 FC3 CON FC1 FC2 FC3
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DPPH radical scavening (%)

Fig. 1. Total polyphenol contents(A) and DPPH radicals scavenging(B) of red pepper paste with added Flammualina velutipes extracts.
*d\eans sharing the same letters within a line are not significantly different at p<0.05 by Tukey’s HSD test.
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Table 2. Brix, salinity, pH of red pepper paste with added Flammualina velutipes extracts

Sample CON FC1 FC2 FC3
Brix (%) 3.25+0.09" 3.29+0.12% 3.35+0.18"8 3.37+0.28"
Salinity (%) 0.720.05" 0.72+0.07™ 0.73+£0.05™ 0.73£0.11™
pH 5.29+0.01° 5.31+0.02% 5.33+0.02° 5.36+0.01°

“*Means sharing the same letters within a line are not significantly different at p<0.05 by Tukey’s HSD test.

Mot significant.

(o

= 71kl whet ghol S7ISHIAINE §212Ql Apol= glgith Al 15739
THByeon and Choi, 2018)= 77}A] 59| 1133 10% 34N brix7}
87-4.77 19t 2 A9 157 Brixs 3.25-348 HI9IE ¢ A S mEbA
oJHAFEEEC] BEolle YT HIAA gon, FIAYEAE o|gsto] 1A ANl =
2k 19~23% He 2E 5= UZ2 DRI 4= AT, Jung and Jeong(2018)2] AolAE 279
%S £0]1 E5olHo|AES qiAel¥S W Yut YH Yiert WobHthT B sy, 1
4 Az Al 2 Arggo] Gl 7R 2 93 vtk w2 oA E Al
Ho} XPAEFE 50%E AAaA7|1L REF GRS SAEEAR fiAjolo] AlprgET e
e Yehd oz Azt

Aot 2T} Aslo] 0.72-0.73%% 24 3).0H, 59291 Zjol= gi]ith. Choi et al. (2010
i SEHS 10~40%2 7ot 153 Alxolo] FAEAS AxoIE=, 10% 559 7t
3 15340] AET} 10% BAHS 7120 = 0.69 %2 Z4=0] CONQ| FEl 0.73 %kt fojdoz
WA S|tk Barsioin). Tt 2 Aels H7HE HolHA FE2E TR 05~15%E 3
o] Y vlA|7|ofl= Hriego] Hirkal BTk ESE Park ef al(2017)9] Ao HEA] 154
I Aj iR 15g0] Al A7 Aot HIEoHA] okt 1150 A A ozl
TR, S 2%, E9olY A% 59 A7l gaf 2efA)7] whielgtal Barsedrt

2 AAT9] pHE 5.29-5360 =2 oAl &5 H7Ig] wet fojd o F7lsiirh
YoAlol= 100 g ZE 230 mg, 3 0.7 g et A2 A Sl=t, of=Rt AEE0]
V3R] pHoll FFS w|HE Aolat ZETKChoi ef al., 2021). 712 ek $-9:35F oj==0} ¢jQl
< 7R 1FFoAE A 71l et pH7E S716te] £ Aot AR 2E VERHSIH
(Cho and Park, 2018; Kim and Kim, 2023).
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3. OME %

HYolHA 2EEZ VIRt AEEA 1349 Aot 81 4= Table 30 AAJsIth Al
JZHCON)°] 3.13 log CFU/g, FC1(Flammualina velutipes 1% 2.98 log CFU/g, FC2(Flammualina
velutipes 2)2 3.05 log CFU/g, FC3-& 2.95 log CFU/gC & =L oL}, HE Alglito] 8049l

Table 3. Bacteria and yeast of red pepper paste with added Flammualina velutipe sextracts

Sample CON FC1 FC2 FC3
Bacteria (log CFU/g) 3.13+0.82™ 2.98+1.05™ 3.05+0.99™ 2.95+1.22™
Yeast (log CFU/g) 1.18+0.54™ 1.21£0.34™ 1.28+0.67" 1.27+0.54"

Data were the meantS.D. (log CFU/g).
Mnot significant.
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Z}ol= gloir}. FrO] S CONOJ 1.18 log CFU/g, FC1< 1.21 log CFU/g, FC2-2 1.28 log CFU/g,
FC3& 127 log CFUIgOE Al 494 upi7b 2 olisl 522 H7ieo] 12 fo122] Xolt
QIIck. Shin er al(1999)2 341 B7Het S471710] T2 1540] HAE 0] Rol7h Gigirki
BUsGEE, 134 440] SR ABL e Algolt Hre) A8ofe e Reluwt
st SH2d0] 22 Qg Frkil 28 Atk MAL WK 15 AHA e al, 2003)°]
AE W% 2] Goj2el o7} girk Bustel £ ai7ioh 94K 2R Uehfelck

4, #sHIL

$IEEA 7R 25t 1349 7|55 S M(color), TFH|(flavor), THil(sweetness), ZHt
(saltiness), “18]2 ZHEHAQ1 7] S (overall preference)?] 5714 FEC 2 B75t A= Fig. 29} 7
o}, A9] 7] oA+ FC30] 6.05°02 7F =7 H71E%1a, CONo| 57102 71 RItH(p<0.05).
WoluAl F2Bo] 1Y) A2 CONRLE B ofF7 WS, ol ARS A5 15g0] 42
g3 Q= 1340 A 7157} &= Oh and Kang(2017)9] 9179t Ao} SABIAT Foje]
7|0l A= CON, FC1, FC27} 22} 5.88, 5.95, 6.012 =4 YERGOLY, FC30] 5.0202 7F Wk
o}, HoHAl 559 579 Fol vF Aol e 7|15%E gol=d 4= Qlrkar sy ot
I /O] 713 = 212} 6.34-6.50, 5.24-5.502] HEIE §-212<Q1 2lo]7} QiSIet. AWHAQl 7| Sk
FC27} 62602 7P & X5 UBITh B587 23}, oAl 2252 AT A7l
o SIEEAE AVER AMRE 1Y 7|55 E A & okl weEch

V. 2 <%

2 A WARTIES o83 WS AREY a7 4o adwA 13 7154
AFAAR FR PoAl FEES Arlse] PRI FAEGS FIAPILA sl 1L
g0l AR 2 AR 50%E FaERAR YA, 715wt 75/ S ffstol Bol
A 2222 A7H05%, 1%, 1.5%)5t0] 154e A=st9l. & E8jvls g DPPH =2
2752 oA FEEZ WITSS R OR F7IBI: Yot Hee iRy} ezt

Acceptability sensory

—CON FC1 FC2 FC3

Overall preference 5 flavor
<

Saltiness Sweetness

Fig. 2. Acceptability sensory characteristics of red pepper paste with added Flammualina velutipes
extracts.



o] F9JAR1 Zjo)7} QiSlom, pH HoHAl 25 H7Ige] et S7eldlth 1349 dExa=
IR RE AgFo] 7k 2.95-3.13 log CFU/ga} 1.18-1.28 log CFU/g«] HAZ oA &5
A7Fgl T2 ARl Aot qidith. Ts7t A, oA 522 1% H7Fe Af 15749
A, 3], AREARl 7|3 E B PIAIFH:

75%)({0; ero]th Z%.Q_ Ag_ﬂu Zx4 (o) q]jﬂﬁ} —I_i,JI-_q ’8]-/&]—5]- i]—/\-qu- I Z] .‘_i'/g—%
FIAFHLH, £ Aqes dARTEE ARSRE AT A9 7I2AE7E 2 Aozt A
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