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Abstract This study investigated the physicochemical properties (total soluble solid,
salinity, pH, Hunter color value, moisture content, and viscosity), total dietary
fiber (TDF) content, free sugar content, and antioxidant activities (total flavonoid
content, total phenolic content, and DPPH and ABTS radical scavenging activities)
of 11 types of commercial treokbokki sauce products in Korea. The pH values of
the treokbokki sauce products were 4.62-5.83, total soluble solids were 34.60-
59.40 °Brix, and salinities were 2.89-5.77%. The lightness (L), redness (a), and
yellowness (b) of the Hunter color value were 23.94-43.08, 4.32-22.49, and 1.67-
19.88, respectively. The moisture contents in the rteokbokki sauce products were
in the range of 27.73-53.20% and the viscosity values were 373.57-7,246.33 cP.
The TDF contents determined by enzymatic-gravimetric method were in the range
of 0.64-4.47 g/100 g, and the free sugar contents of the tteokbokki sauce products
were 13.45-32.87 g/100 g. The eleven types of tteokbokki sauce products all
contained fructose, glucose, and sucrose. The total flavonoid and phenolic
contents of the treokbokki sauce products were 0.12-0.36 mg RE/g and 1.14-1.82
mg GAE/g, respectively. The DPPH and ABTS radical scavenging activities of the
tteokbokki sauce products were 32.98-87.41% and 18.45-74.72%, respectively.
Pearson correlation analysis revealed that the total phenolic and flavonoid content,
as well as the DPPH and ABTS radical scavenging activities were positively
correlated (r=0.651-0.918) with the antioxidant activities. These results provide
basic data for commercial rteokbokki sauce in Korea.
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i I ZORAEE Q29 gt A4S W7 fjs)
AEEY BH-EA = 5 AHY RU|EE(Hong 5
2004; James, 1997; Kenneth, 1990), 8.g|of|A gt} A
13g Rojslel 488 FAAT, Az W2 FUE

o] S4jo] ReEE B REo] A2 ZYHES S
%S FTHKim, 2006). HEFANA Zol4EL 4
2 Az 4G - 2 b Uol FuE £ A% B
Moz AGHL A0, A, AAF, JH|, LFNE E
L 4uE, GARNEE AGS T, 1 F AAFE
5 - 484 daol PAR, 4T, 97, 49, 4 488

52 7ol 7Hgd A0 AEY 2 A - Fo] B

2

lN

sAE BHoE ARMEE A Aosta QITHMEDS,
2022a). 229 FURE AREEHI Qe Sy RS
o A2 I, K 5ol AUt T2 A=AVIE &
o 1 EAE AT 5= o] AFAIHEE AR E RS
& 4 U, ARG AR AA ] HFoE 7|5 E 0] glo]
IF7F fuEte] Eoi9t BgE %9 174)7] 2FE 7
71404 UtSo] Hole Aog Z=HH ZoE7t Al
A, &A1 Y axeAol R Azl £EH
of Lyt AE AR AXEEREH 2t TRt &
B2 Y=o QHA EI7HA —rﬂl H150] AE3tof mj
§ $a% AYE ARG U2 & 5 UrHLee, 1986;
Lee, 1988; Seo, 2001).

gEol= o2t ARE FARE T £AE o9 7t
E gAlog Zo|} Yol AHEo] o] wo| A Ho|y,
B ol e AEeltHCheon §, 2017) T
H A 7HHSE 2o g AEI} golotal iR
g4 A HE 5= e AEoldA = & /\H]Ek
S 2 A AASEY] FFoE AEet A, B, 2
Hol wheh ohefet FEj9] ARt 7hssto] o Rk T4
9 %7 ¥ Z71s Aoz HQthlLee, 2008; Shin
, 2014). ol S5 w2t gEolet 3 AHAEY

5ol &40 Higt Fulg2 F7F Ao, 7HHTE gt 7]
sjastaral sk AH|ARe] Q) BhEE TRt T4
20t EYAY] g Skt Ath(Mafra, 2021).
HEo] g2 uhs BEKim 5, 2012), =K 2%
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(HwangZ+ Kim, 2007), 32 E2(Kim} Lyu, 2010), &
A y7top Be(Ahn, 2010), 228 (o, 2009), 7}
g EZ(Ahn, 2009), 4t EE A9 H7F H(un 5,
2020) 5 M2 2AE o83 9 MLt &P S,
APRA| 9} ZHEANE, AR Y 5 7Hs 24 W3l mE
tﬂi"] o] E4of| ujx]&= JF A+(Jung 5, 2018; Kang
. 2011: Ra 5, 2020)7} &E3HA o]FojA1L 9}
-4:7}7\] AU Q] Anof ol HiH ] AtEs o
It 71548 AAE ARERE 24 AR D A0 FAof H|
A= 9 A4 (Choi 5, 2013: Heu &, 2007; Jang &
2004; Kim, 2013; Kim¥} Park, 2010; Lee &, 2009a;
Lee 5, 2009b; Yim 5, 2012), 3F+4] AA e (Kwon

5, 1998), 4@57]9} 27T E HL3t 7PAAL]
EAWSHChoi 5, 2013) 5o that Aol tslA ]
of gtk

SHANE Hio] Ao et APALEE tF: IS
HEo] a0 o] gt A7 (Choi &, 2010), EEA 7}
4 71 Agtol] mE gEo| A9 A F £4 4 Bt
(Choi &, 2020), 5= AAE H7IRE P EE0] AA Ul
SIAAE HIKRE 2249 #HeH EA tigt A-+(Kim
5, 2010: Kim &, 2011) &, 37tee FAE ¥4 A+
7t RECE Al FQl HEo] AAFO tigh A= v
53 AAoltt. wEhA £ AFtollAl= W AlSolAl Tl

£ Go] AA AE 115E g2 olstehy EA(7}
84 1FE, A9, pH, Ak, $E, JE)T} Aol &
g F 9 A €42 %7}6}04 gEo] ANl AAY
g 7ok} ohoket a4 AlE NS St 72 ARE AF
stazAt sttt
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B AYIA AlH Ho] A ZﬂwJ olg}sta E4 4

Al B AR Y3, BUE E7A] A4 vhEd]
H1 Qe WA} HEo] A4S AR} AFEglo]
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Physicochemical properties and antioxidant activities of tteokbokki sauce

Table 1. Main ingredients of 11 tfeokbokki sauce products

Sample Main ingredients

G"M Gochujang, red pepper powder, corn syrup, sugar, salt, onion, garlic, soy sauce, Shiitake mushrooms
G2 Gochujang, red pepper powder, corn syrup, sugar, salt, garlic

G3 Stir-fried vegetables, soybean, gochujang, red pepper powder, corn syrup, sugar, salt, soy sauce

G4 Chunjang, gochujang, red pepper powder, corn syrup, sugar, salt, onion

Gb Gochujang, red pepper powder, wheat rice, sugar, salt, onion, apple, tomato ketchup

G6 Gochujang, red pepper powder, corn syrup, sugar, salt, garlic, green onion, paprika

G7 Gochujang, red pepper powder, radish, garlic, paprika

G8 Gochujang, red pepper powder, rice, sugar, garlic, green onion, onion, salt, paprika

N Vegetable cream, dairy cream, butter, mayonnaise, gochujang, red pepper powder, corn syrup, sugar, salt, soy sauce
C2 Vegetable cream, red pepper, garlic, soy sauce, salt, onion

U Stir-fried vegetables, onion, soy sauce, salt, sugar, garlic, corn syrup

" Gochujang based  tteokbokki sauce.
ICream based tteokbokki sauce.
9Soy sauce based tteokbokki sauce.

2.2. Mg Al%f

B Ao AREHE AJeFQI ascrobic acid, galic acid, 1,1-
diphenyl-2-picryl hydrazyl radical(DPPH), Folin-
Ciocalteu’s phenol reagent, 2,2'-azino-bis(3-ethylb
enzothiazoline-6-sulfonic acid)(ABTS), potassium
persulfate, potassium acetate, rutin Sigma-Aldrich
Co.(St. Louis, MO, USA)A F¥5t3 1, aluminum
nitrate, sodium carbonate, AgNOs= SAMCHUN(Seoul,
Korea) 225 potassium chromatex Junsei Chemical
Co.(Tokyo, Japan)ollAl +45to] ARESIRAH:. Aol
BX A aAESHES] AR&dsE 84 amylase(heat-stable),
protease from Bacillus licheniformis, amyloglucosidase
solution from Aspergillus niger2t A& Ao ©Qast
A9kl tris(hydroxymethyl aminomethane), mes hydrate
+ Sigma-Aldrich Co.(St. Louis, MO, USA)°lIAl i3}

R, A7 AA T o] ARE-ElE= ethyl alcohol(HPLC-grade),
hydrochloric acid ¥ sodium hydroxides Daejungchem
(Siheung, Korea)9] A|9FS ARESHYITH HPLC 4L 9
St FF EFEL2 Sigma-Aldrich Co.(St. Louis, MO, USA)
9] 7/4\% FUFHAL, A& A2 9 HPLC 249 Ah&et
petroleum ether, acetonitrile(TEDIA Inc., Fairfield,
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OH, USA) HPLC 539 A%k
Millipore Milli-Q water purification system(Billerica,
MA, USA)Z ol-&3to] ARE-sH3ith

Agatgon, Rt

2.3. 0/3/3t 4 24

7HAd IR AAE 7 I EA(PAL-3, Atago
Co. Ltd., Tokyo, Japan)Z A=20l4 33] ¥t& =X},
HHgoZ eyl

A2 Mohr{(AOAC, 1995)2 W@st] S74stATt
1 g9 A4 £F%4 100 mLE 343 & oY 5 mL&
3t H, 355 50 mLE 7S] 2% potassium
chromate 1 mLE 7}st1, 0.02 N AgNO; 4o =2 3
goto] Aoz Hgt FU7IA 0.02 N AgNO; &
HOJ Av[FOoR AHdE Ao

Taa

Noi () = VX EX O;Oll?xD 100

S AR AHF

V: Ao AHgH 0.02 N AgNO; 4H|ZH(mL)
F:0.02 N AgNO; 8949] 97}

D: 3|&ufj4
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pHE 2 g9 A4S $H5 18 mLoj| wHlste] 4L 5
AL2ofA 1AIZF 5 S H pH meter(cyberscan pH
510, Eutech Instruments Co., Breda, Netherlands)Z
33 ®HE Zsta o2 UErIch

ML= ZF AAE M A(CR-400/ 410 Konica Minolta
Co., Tokyo, Japan)E ©]-85t% Hunter's color values
L(lightnes)®} a(redness), b(yellowness) g+& AA4 Z¢
7+ 33] BHE =73 §| W s YeEhfich s
L, a, b g2 Z+7 90.84, 0.05, 1.74°|9it}.

TR A& oF 1 g& Foto] HH $E5471(FD-610,
Kett, Tokyo, Japan)ol 21 33] Y1 S45to] B3k
R apil=g

HAE+= HFZEADV-1 pro, Brookfield, Middleboro,
MA, USA)Z No.64 Spindleg ARE3Ho] £ 60 rpm £
o)A 33] BHE =743 & centipoise(cP) THE HA|S}
At

24 ANOINS 52t 24

Aol S AA7154E R 7IetE Ald 7S
AlE AIEH 5 3-26 AoldRY Al 1Y aAFHHe 4
§oto] 4ol AARE g R 100 mL EepAF0|
aA 1 g Fol F 719 FAMIL, M2)E EHlsk, SAE
(B1, B2)S mes-tris &N 40 mLo] &3t & 95C L&
oA amylase(heat-stable) 0.1 mL A7} ¥ 3057t wHt
stEAl BESAIZATE BES-E8HE 60TE A8]1 protease
solution 0.1 mLE g0} 60C $L£ofA 30&7t wHlslo
HHSA1Z1 & 0.56 N HCl 5 mLE #7}sto] pH 4.0-4.72
245ttt 94719 amyloglucosidaseE 0.3 mL 37}s}
I 60T $804 3087 BHAIFTE 84 EoE AIEE
ool 95% ethyl alcohol 225 mLE d7Fsto] HAAAIZ]
< TEREE 91 FYo7| 2 AIFEHE ol o]
o]A] 78% ethyl alcohol, 95% ethyl alcohol, acetone®
2 Ao o3t & ZFEo] Holol= fEo7|E 105C
Al SRR ARAZ|AL, FAE SA5t] ARE FAE 54
skt & 719 A& F she A1E5A A8 LRkAAHS
SHA 9 el we A5, YA shues Al

4 A8 LRHAAH | sl wet JEFE ST v

https://www.ekosfop.or.kr

olhe] A olgte] FAolHf TS ZAL.

BI1R + B2R
2

BIR, B2R: A 28HE0] tigt ZAS] R (mg)
Pg: A (B1)Q] Tuld A (mg)
A 3AEB2)S & FA(mg)

ok

A FF(Bmg) =

]_PB_AB

(MIR+M2R) _, o
20]41 % ¢ (DF) SVIES Yl X100
2

MIR, M2R: AA 28H=29] AL A (mg)
P: ZAHMIR) & ©¥d FA(mg)

A ZAHM2R) ¥ 3& FAl(mg)

B: FAIE FHmg)

M1, M2: AAY FA(mg)

2.5, 225 gtE 24

FoTF FF AESA A8 AWAIFH(MEDS, 2022b)
9] 5 Aol wt SAsIH AL FERE & A
WS A A 8l ZF A4 0.5 g& petroleum ether 25
mL2 EAAFHOoH, YAEF7|(5810R, Eppendorf,
Hamburg, Germany)g °©]-835}%] 805 xgOo& 10&7t
ARG &, 1FEo] AAHA E&E petroleum
etherg AAsHAH. ol& §HESH AAE57](MG2200,
EYELA, Tokyo, Japan)g °©]-&5t% petroleum etherg
A SEAIFT AHo] AAH 4240 7 25 mL
£ 7Ioto]l FAE UKL olF 85T FrR(WB-22,
Daihan Co. Ltd., Seoul, Korea)ol|Al 2587t 7}-2510] &
FE FET T HR0E Yoo Mz 7|83 SR F
A7t E 5 J=F SFTE H7ISkSih °]& membrane
filter(0.45 um pore size, Whatman Co., Kent,
England)& oji}sto] A|gHo 2 AESIGITh REd &
Aof| AHgH BEEH2 77 HEEE F 1-2 g2 4
3] 2ot 100 mL HlAZSATY SRSE &34 &
ZgHog zAIgh

g £4S A8l A" HPLC &)= binary pump,

== IIE)
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degasser, autosampler, RIDZ 4% HPLC system
(Shimadzu, AEStGith HE2
carbohydrate column(3.9x300 mm 1.D., 10 um,
Waters Co., Milford, MA, USA)S AH&ol3l o, o]5A4f
2 80% acetonitrileZ isocratic £ALSE AREslo] F4
1.0 mL/min, 28 2&+= 35C, f99 #2589 4 Al
€A 20 pLE FUsto] EA6IH. 2e Ao di=
33] ®HESto] A2 3] Botdt= ARESHAITH

Kyoto, Japan)&

2.6 $52/250/E ¥ SEIN=E e &

FETH o|E 3=F2 Moreno 5(2000)9] HHE ol&
o S5ttt 4 A4 2 g2 70% ethyl alcohol 8 mLOjl
2aflotal, YEE7](416, GYROZEN Co., Gyeonggi,
Korea)& o]83}0] 890 xgo2 208 &<+ Y4E sty
of7}2|o] ofZ}stect. ofzbE 8 0.5 mLet aluminum
nitrate, potassium acetateE 0.1 mL# test tubel] &
1, TFTE 2.8 mL F7kete] A=A 3087t RHAIR
. HREES YA4EF7|(Hanil Micro-17TR, Hanil
Science Industrial Co. Ltd., Daejeon, Korea)& A&
Sko] 890 x g= 208 B AR E APsttt. A5
< 96-well plate©] 200 xL& 2] microplate reader
(Spectramax i3, Molecular Devices Co., Sunnyvale,
CA, USA)E &3l 415 nm oA FBF=E SHU.
FEE ot F B4 ruting of-8oto] A% 1
TIAOE FE otk B AP Axke 33 vy
sto] A2 o] HHgtS AMERE & RE(rutin equivalent
content)® YEATH

ZEYE & 42 Duval®t Shetty(2007)9] =
S #1359 Folin-Ciocalteu®] WHS A =451
th ZF AA 2 g& 70% ethyl alcohol 8 mLo] &3A1ZH L
o, YAEZ]7](416, GYROZEN Co., Gyeonggi-do,
Korea)& o]83}0] 890 xgo2 208 &< Y4lE sty
ofZxlo] oA oqtE &H 1 mL, 2% sodium
carbonate 8% 1 mL ¥ 10% Folin-Ciocalteu’s
reagent 1 mLE 77} Egsto] 1A7F 59 S04 BHE
AlZ1 & microplate reader(Spectramax i3, Molecular
devices Co., Sunnyvale, CA, USA)E ©]-&35l9 750 nm

gold FFEE S FEHE IF 242
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gallic acidg 0|85t EEFAOR g oot =
= A9 Z3t= 33 HHEste] A2 o] gk ARES
o] GAE(gallic acid equivalent content)2 WERH ALY

2.7. DPPH % ABTS radical £zt =&
DPPH radical &2AZ42 Blois(1958)2] 24
St DPPH radical 248 £402 A|79] g4k
< vttt 4 AA 6 g= 70% ethyl alcohol 24 mL
of gafiAlHom, HHED7|E ]85t 890 x g2 & 20
= 5 YAk, oo o pAIFTh ot &
< ThA] 38 3% 3, 5148 89 0.2 mLofl 0.0004 M
DPPH A9 0.8 mL& H7FI%LL, 25C F4oflAf 1083t
HRSAIA O, HRE-ES 96-well plate©] 200 xL& do]
Hh-3-o1-S 33] BHE5Ho] microplate reader(Spectramax
i3, Molecular Devices Co., Sunnyvale, CA, USA)E o]&
3 517 nm oA FFEE SHsleH, FHETLe=
ascorbic acid(ASA)E o831t Z#gE2 DPPH radical
A2AGES the AZ o]&sto] HHgeE Yehiqlth

e

ot e
oX,

oo

i

Ol

AEXperiment

X 1
A 00

DPPH radical 2784 (%) = (1 -

control

ABTS radical £424 %2 Re 5(1999)9] <
skt ZF AR 6 g2 70% ethyl alcohol 24 mLojl
e, YHEEVIE ol8sta] 890 xgo® 20&1t
AHEe st & AP ARESHIE. 7 mM ABTS®} 2.45
mM potassium persulfate &8-S 4404 16417 B
AlA radical& HABAIFT 1 &, ABTS &4 1 mL9} Al
5 10 pLE T4 6= ¥h3A1712 Y4E2]7](Hanil
Micro-17TR, Hanil Science Industrial Co. Ltd.,
Daejeon, Korea)& ©|-85t] 890 xgo 2 20&7F ¢H
22 & iAo oalstyr AL ¥REHS 200 pLH
96-well plated] F7F5H3H. o& 33] ¥HE O = 734 nm
oA microplate reader(Spectramax i3, Molecular
Devices Co., Sunnyvale, CA, USA)E o] &3] EL&=E
SAYh FAHPRALOZE ascorbic acid(ASA)E ARES
o™, ABTS radical £2AEAE off 9] A2 o]&5f 4
Aretginh. Akt 33 BHESte] A2 o] BHgeE U
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EF AT

AExperfment

ABTS radical 2484 (%) = (1 —

)><100

contorl

2.8 EAHx2

HE AL 33 ghEsto] Fdgta #EHAE ALl
Fqom, A2 A AZEQo] IBM SPSS statics
(Version 26.0, IBM Corporation, USA, NC)& o|-&3}
o] BAAsIYLE 7242 Duncan? thF HY HA
(Duncan’s multiple range test)& ©]-&5}3tt. A3+
Bgk 7He 79432 p0.05 oA AsHA A
BA= Pearson®] HE A (Pearson’s correlation
coefficient)& ©l-&sto] Fol4dS E7]5I3iTh

3. Zm ¥ 13

3.1. 05138 54

AT gEo] AA 115 Ao R 01594 O]E}ﬁ_}a
47+ d
Z3}= Table 29} 2t Alg Eﬂ%o] e 11+4 7+8-4

IFE, A9, pH, Ak, $E,

ITHE HAE 34.60-59.40 °BrixZ, HA3EE 47.26
°Brix & UrEP*E} IE7VRTE AESE, 1FA7 BES
£ 7184 13 E o] okt 927 Lee?} Kim,
2018)%} wj-guto] 93l AAE0] 7184 THE FhFo]
A A= ALZAIK o} Park, 2018)7F B1H v} 9]
o 2 AFZIANE FLHA T T TS
2 AR C1, C2, S1 &2 AF9] 7H8A 1¥+Eo] 4
39.53, 39.37, 34.60 °Brix® 7P @1, Yz gut
Bo| AAEY 7HA AP Eo| w2
Cl, C2, S1 & A|Eo] Uut
< 4 137HE 9 I2RE FA TRk Q7] dso]
Az},
2]9o] M= 2.89-5.77%%, Bt 4.22%% e
Wk 39 o] A0l C1 A4 A& 7Y Hio] &
201 S1 &2 AES Aol 2.89%% 7H Wekod, 29
HEo] £A00 C2 AL 4.29%2 APL HHo| AA9]
F3 Aolo] FFE WA F= A= AtrHTh

pH U= 4.62-5.8302, 32 5.112 YERdt)
ARHAQl AAFO o|3fehd EAC] el #4% Kang &

(2014)°] H113t pH 9 2.38-5.307 4.66-5.06 HE=t

_}L
N,
[o
=
o
[>

N
G_‘
1=

o,

ol
b
I
38
o
9

g g%o] A2 A%} H|E

S
R e o [

b

Table 2. Physicochemical properties of 11 tteokbokki sauce products

Sample Total soluble  Salinity (%) pH Hunter's color values Moisture Viscosity

solid (°Brix) o 2 ) content (%) (cP)
G1 53.670.25" 4.52+0.14° 4.85£0.03%" 25.98+0.00" 10.43£0.03" 3.59£0.01° 33.63+2.05° 7,246.33£10.93°
G2 59.40:0.10°  4.37:0.14%  4.81:0.07" 26.13:0.00°  9.96:0.04° 3.53:0.00" 30.33:0.85"  2,216.6745.77"
G3 47.97:0.12° 3.28+0.00° 4.62+0.04 24.62+0.00 5.53£0.01 3.1120.02 27.73+0.42° 4,046.78£17.11°
G4 43.600.10" 5.77+0.14° 4.93+0.03 23.94+0.02 4.3240.01 1.670.00F 43.73:0.57° 2,682.44£17.119
G5 54.33£0.21° 4.990.14° 5.05+0.04° 30.47+0.03' 20.25¢0.05°  9.380.02' 31.7740.57° 4,272.33+7.64°
G6 54.7310.06° 5.30:0.14° 5.20£0.07° 25.93£0.02' 8.4810.03" 3.1720.07 34.87+1.06° 3,905.11+30.02°
G7 46.73:0.15' 3.90:0.14' 5.34+0.02° 31.7310.01° 22.49+0.05° 10.76£0.03¢ 39.13+1.34° 1,394.44+18.36
G8 45.97+0.12° 4.21+0.00° 5.08:0.04° 32.27+0.01° 21.7240.03° 11.430.03° 42.00£1.27° 373.57+2.33"
C1 39.53£0.27' 2.89:0.14" 5.830.06° 43.08t0.01°  21.79t0.02°  19.880.01°  41.67+1.63° 1,476.110.96
C2 39.37£0.1% 4.29+0.14° 5.60£0.05° 39.95:0.01°  21.34+0.01° 18.56:0.00°  53.20:0.92° 5,860.67+30.14°
S1 34.60£0.20 2.89:0.14" 4.99+0.04% 33.69£0.00°  6.84£0.01' 10.08+0.00°  35.23+0.85° 4,871.28+42.42°
Legends for the sample are in Table 1.
U ightness.
2Redness.
Yellowness.

MeanSD, #“Means in the column by different superscripts are significantly different at 5% signification level by Duncun’s multiple range test.

https://www.ekosfop.or.kr

1155



Physicochemical properties and antioxidant activities of tfeokbokki sauce

I B3t Lee 5(2014)9 ATt FARH W91 B
e AT
AEZhe 7 LZES 23.94-43.08 HYE SH UL,
3] Cl &2 AEoA 43.082 7P =9k, G4 44 AE9)
Lgto] 23.94& 71 Rkt agl 4.32-22.49 W&, G7
A2 AFo] 22.492 7P UL, G4 A AJFO] 4322
7 ot} bk 1.67-19.88 MR YEhted, C1 &
2 AIF0] 19.888 7MY =L, G4 &4 AlFo] 7MY B
o}, "ol &4 1159 Lgh agh, bkl Ajol= Alg gio]
A2 §Y(q), Lut GEo| A4 IY "HEo] AA FH
() BFo] A 5)Y Fpolo] 7]RIg Ao & AtmHTt.
SB SRS 27.73-53.20% $EOE YERGon, C2
AA AENA 53.20% 7H =A A=Y E5], A

At

2 ol 2B CI41.67%)3 C2(53.20%)°04 B2
O 420) 43 Foke BYnh YiHoR Hio] A4

9] 712 A= Al 112740) 5 9hg2 30.39-36.86%
(Byeon¥} Choi, 2018)%2 HilgEo] gloH 7 4A A=
opt}h R 50 wleke|&ol wet thefstA sEehE 2aE
UrER Qi

A0 AL 373.57-7,246.33 cP HHE SHEHIC
o, Gl)C2)>S1)G5)>G3)>G6) G4 ) G2y Cl
> G7 ) G8 &aA AFELRE Hwrt &4 SA=U-
Sung@t Ko(2010)2] AFollA glgjopr] aio] AF7 55
RS A7Idrs Aert SV A A RS o,
42 2485k FARY 7R dro] 9= A= A
& AtaEoh

lo

3.2 Aoj&Q g2 bl

Al gEo] AA AFS Aoldf TF —Er*déﬂr%
Table 33!,} 71—1—4- /\].\‘ﬂ- Dﬂio] AN llz_oﬂ 1 1_] ]
A0-9] SR 0.64-4.47 g/100 g &= HAZ, G6 ) G3
>Gl1)>G4)>G2)G7)G5)C2)Cl)G8) Sl &A
AEFEoE Ao/t Wol ZE ZoE Useylth
Yeon 5(2016)9] Alold3 AF 7107t & AEES i
o7 Aoldf TS AR 23, 2uAE F Rl
A 2.69+0.07 g/100 gO.& &Hlx|o] B ofLofA ATt
Al GEo] A0 Ao gt AR 202 g9l
= et

A9 Ho] A%} 7 Hlo]A AAE HFT
A2 AE9 B 0.64-1.02 g/100
Fo| 7P R AFoR wﬂﬂ%} EE@ G6, G3 &
AZN M= 4.11-4.47 g/100 gO& 11% &4 AE F 7}
=2 Aolds TS UrEHHO*E} APAolA Fdol
AEE QAT vhs, 15F, diuke 59 Aol &
< Hlwek Zi uhso] 584 AoldG kol

3t C1, G8, S1
Holdgel &

15%

e AR SAHUHKye, 2014). Teby 13T
1%7} L }hﬂ HH?MgOﬂ we} 2479 Alo4g B

33 O]/EI' ofEl' H/_"_
A o] 2 AEY T W BHLIE Table
49} gk, Al ggo] 2 115004 FAH BA oy §

Y3 FTF2 13.45-32.87 g/100 g T HA=E, G2

Table 3. The content of total dietary fiber of 11 tfeokbokki sauce products

Sample Total dietary fiber (g/100 g) Sample Total dietary fiber (g/100 g)
G1 3.40£0.09° G7 1.62£0.09°

G2 2.16:0.13° G8 0.910.07"

G3 4.11£0.11° C1 1.02:0.06"

G4 2.91£0.12° C2 1.270.08°

G5 1.580.03' S1 0.64:0.04

G6 4.47+0.08°

Legends for the sample are in Table 1.

MeantSD, “'Means with different superscripts in the same column are significantly different at p¢0.05 signification level by Duncun’s multiple range

test.
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Table 4. Free sugar contents of 11 tteokbokki sauce products

Sample Average contents of free sugar (g/100 g)
Fructose Glucose Sucrose Maltose Lactose Total

G1 1.96+0.02° 3.35:0.08' 15.01£0.10° 8.7310.11° ND" 29.06£0.18°
G2 2.49+0.04' 4.25+0.11° 14.09:0.16° 12.04£0.19° ND° 32.87+0.46°
G3 2.880.33° 3.37:0.08' 10.60£0.19° 2.72+0.25° ND° 19.5610.16'
G4 1.17£0.03' 5.49+0.18¢ 11.68+0.32° 3.76+0.09" ND® 22.10£0.49°
G5 7.99+0.05° 9.480.27° 6.83:0.30" 2.83+0.12° ND¢ 27.13+0.3%°
G6 4.40£0.03° 5.9520.34° 8.84+0.06° 5.310.04° ND* 24.50£0.33°
G7 8.44+0.38° 7.9110.43° 10.39£0.59° 2.05£0.07° ND° 28.79+1.43°
G8 8.13£0.02° 8.220.17° 10.03£0.19' 2.420.03' ND° 28.80£0.32°
C1 5.30£0.14° 3.610.11" 6.37+0.24" ND' 4.18+0.10° 19.46:0.40°
C2 0.58:0.03 2.15+0.13° 13.44£0.32° 0.95£0.11" 3.16£0.12° 20.29:0.66'
S1 1.56+0.09" 1.51+0.09" 10.39£0.06%f ND' ND° 13.45+0.14°

Legends for the sample are in Table 1.
"Not detected.

MeantSD, ®'Means with different superscripts in the same column are significantly different at p¢0.05 signification level by Duncun’s multiple range

test.

>Gl >)G8)G7)G5)G6)G4)C2)G3)Cl
> S1 &4 AlFEeo = o] wWol 23 Ao R Yehyth
E£3] G3, Cl, C2, S1 &2 AEL 13.45-20.29 g/100
g H9E F-FY 1M Ho|A HEo] AAE RIS,
Ao E {2 Fgol R AFS EAth

22T 11F F GUE BA AEL 8507 RIS
a1, o= AlEol BAIE I T=(18.67-30.71 g/100 g)
ofu] AA £4Z237F 93.73-110.50%U<S SRlstioh
(data not shown). Yutx oz QJoFAE OB FA] thAt
AEY AF, AE Y FAVIE O B2 TR %4

B A A 23 S8 oA Wgle EAe

st} & JFTol BAFH e AT o] £
F 8%2 T TF tiH| 120% "o E yeht 5894
HAE Erotal Aokl whEnh ERE, AE0oERdA
= =H9 A%t 488 Ad 3?7 Ad A™LE 2016
GFE 2081 12(MFDS, 2010), 37 ¥l 74
AFH W - HFFo] 2AFE Eoet B2 7HAEE WY
o= PR BAE AA WSl w2t 2022'37E 2026
Q7] Az oz g 24 Fof AHMEDS, 2021).

https://www.ekosfop.or.kr

Al A2oA 95 25 (fructose, glucose)dt o|d-&F
3Z(sucrose, maltose, lactose)°?] AZEY, 1159
A7 B A fructose, glucose, sucrose’} 35402
AT FFF T G5 A2 AEFE A% 1059 &
204 sucrose TFHF2 Ht 11.08 g/100 go.2 7H &
o] AEHSIL, o= HFHo| A AF Al ARH Zm| =
A A Aoz BEaEY tChoi 5, 2020). ¥Hd
o G5 &A AFoA= EolFH2E glucose”t 9.48
/100 gO=2 o] A Uttt Maltoser G2 &4
AlENA 12.04 g/100 g2 7 go] AEHUL, 24
FU 2P oA AAE AR C1, C2, S1 &4 A&
AeE AEEA EAY, 1%w/w) 11TH0.95 g/100 g)o=
ZIEIT o] A¥te "Eo] 249 EAA 712 AR
3ol ehREI, o] wol ghE A= d#il
o]+l maltose?] Tgo| &= 7|29 A+Z2IHKim
I} Park, 2010)2} €519t} Lactose= C1(4.18 g/100
g), C2(3.16 g/100 g) &4 AFA AZEHIUL, THE &
A AFAE AEEHA U ol T-F AlEl AN
= AEA 30| 795k Aog AlgHch Sucrose?t
maltose?] o] AZ o7 =2 G1, G2, G3, G4, G6
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b
>
__);l_“
o
)
2
rr
)

AnE o8 Agat B9l A8HLS

o) %A e}
& A0% AREATHKum 5, 2014).

A3}, gRo] ax AE A4S e Wkol 23.79 g/
100 g0 SRIsjo] & ATo|A] BAT AT HRo] s

ABS fAY WA FAT ZIE B9,

3.4 S50/ 2 FE2HE 35 Hlud
FEGHEEo|E Q EeHE I £AZT = Table 5
of Zt. FEGEXolE T BAZT:, G3 &4 AlE
0] 0.36+0.00 mg RE/gC& 7F4 &%, S1 &4 A=
o] 0.1240.00 mg RE/gC& 7} Yol 0.12-0.36 mg
RE/g W92 ERI= It SEHE T, G3 &2 A
£0] 1.82+0.06 mg GAE/gC & 7} &9toH C2 AA
AlFol 1.144£0.15 mg GAE/gC& 7P wo} 1.14-1.82
mg GAE/g 92 SRI=Y. Algt 1370 J4its} &

Table 5. Total flavonoid and phenol contents of 11 tteokbokki
sauce products

Sample Total flavonoid content Total phenol content
(mg RE"/g) (mg GAE?/g)

G1 0.2120.02° 1.74+0.06®
G2 0.17£0.00° 1.60£0.1%°
G3 0.36£0.00° 1.8240.06°
G4 0.280.01° 1.77+0.08®
G5 0.16:0.01%' 1.5740.11%
G6 0.30£0.01° 1.8110.05°
G7 0.1520.02¢f 1.50£0.14°
G8 0.13+0.00°" 1.3740.15°
C1 0.1440.01% 1.1740.16¢
c2 0.19£0.00° 1.14£0.15

ST 0.12£0.00" 1.190.13

Legends for the sample are in Table 1.

YRutin equivalent content.

IGallic acid equivalent content.

Mean+SD, *"Means with different superscripts are significantly
different at p{0.05 by Duncan’s multiple range test.
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o] tist A-+(Byeont Choi, 2018)A4= 1549 F
ZetEolte} EdHe IS 47t 0.51-1.10 mg
RE/g, 1.95-3.42 mg GAE/go]gtal Hugion Ald
o] AA 1153 v S o FEGE L= EFHs
o] A2 Aog Ueiyth AEfd AR Z91
S 7 ol $AIE THA Y Qe EEE Tl
, DNA 9 A|zu} 59] Z/gAtao] o3t &4 ofist
Q3 gASE E4o|tK(Tsao, 2010). wehA 113, of
5, ¥ T 4= fd YR o HlEo] &L

715l 7Idske Aer AtmEn

jn < TR
“O O‘lN }-‘)* rlO OE.‘
o
al

1o
ook
o
@

olr

3.5, gHitef 24 Hlid

Al gio] 115S gz ZgPst DPPH ¥ ABTS
radical £A&4 A3= Fig. 13} 2t} DPPH radical &
ALA BIH= 32.98-87.41%2] MR G3 A~ A&
87.41%=Z 71 =L, C2 &4 AlEO| 32.98%% 7H4
Tt ABTS A8 Aite 18.45-74.72%2 W=
G3 &2 AlFO| 74.72%% 71 UL, S1 AEe] 18.45%
2 7P @ty 130+ ascorbic acidE H|ESHY
vitamin A9] AFAQ carotenoids § F-8&4&0°] TF
Elo] 9lo] FAKE} IS Holk AoE HIEIT Qth
(Howard &, 1994; Kim &, 2007). WetA HEo| &4
o] FAER 15 W 1379 9kFe] o= <l DPPH
2 ABTS radical 24842 2to|7h yehdthal whds
o, ZF Al A AlF E Aml 71E WS A% A
L7} Atolske] DPPH radical A4 &4 2 ABTS radical
2ARY A1] FFo| e ALE AlrHh

Al g 5o 1155 AR FETE o] =9 &7
Hz9| 3, SEHE F=FH DPPH radical 2AE4
1931 ABTS radical 2AE4 7+9] A#aA £49 2
3= Table 63} Zol, DPPH radical £2AZ43 &
¥z G Aol AHTAIBRAE Ashal AFs] =2 &
(9] A34d(r=0.757-0.918, p<0.01) YERHAt. w
2hA A E420E £ o), 3595 R0|=7t DPPH
% ABTS radical &AZAT 49 AFHEA7E #of
(r=0.9 o]4}) i}t &9 YU E4=E 7HsAdo] At
ToE
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Fig. 1. DPPH (A) and ABTS (B) radical scavenging activities (%) of 11 tfeokbokki sauce products. Results are presented as the
meantSD of triplicates. In each sample, *different letters on the bars are significantly different at p<0.05 by Duncan’s multiple

range test.

Table 6. Correlation coefficients between total phenol and flavonoid contents, DPPH and ABTS radical scavenging activities of 11

tteokbokki sauce products

TPC" TFC? DPPH RSC? ABTS RSC”
TPC 1
TFC 0.760" 1
DPPH RSC 0.651° 0.918” 1
ABTS RSC 0.757" 0.906" 0.887" 1

"otal phenol content.

ITotal flavonoid content.

9DPPH radical scavenging activity.

YABTS radical scavenging activity.
Significantly different at *p¢0.05, **p<0.01.

4. Qo

2 AF= U AISoIA duiEE o] a4 AES
Aoz stel olsiely BH0R 7H8A 1IE, A9,
pH, Mk, 8, H=9 *]O]A'rr FHEE 245
SAkSt B4 HHog 2Z gl
DPPH ¥ ABTS radical Aﬂ 2Z st 2279

7|2 ARE AFotLA}R okgit. olskers E4 &
TPEL 34.60-59.40 °Brix, AF< 2.89-5.77%, pH=

4.62-5.839) W= A=Y, Mgt L2 24.62-

43.08, agtZ 4.32-22.49, bgk2 1.67-19.882 SAE A

https://www.ekosfop.or.kr

7,246.33 cP, Ao]43 2 0.64-4.47 g/100 g2 MY
£ Uehdlon, fod e 13.45-32.87 g/100 go2
Ax0 FEHoR FFH FEF2 fructose, glucose,
sucrose® sucrose(11.08 g/100 g7} 7F B2 o=
gRI= . Akt &4 SAHANE Boto] FEE o]
t 9 Zd5E 337 DPPH radical 2AZA, ABTS
radical £&AE 719 AHA 249 A= BF 52
G+ AT4(r=0.651-0.918, p<0.05)= YHEIHITE.
o] Atz & wf, & AolA &A% olgkety EA
4 ikt &4 B4 A5 s Alf GEo] AAo ffgt 7=

tf E3H S8 =R 27.73-53.20%, A= 373.57-
SKel
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