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Abstract The aim of this study was to improve the quality and functionality of
Korean soy sauce made with onion juice. At the end of fermentation, the titratable
acidity of the soy sauce containing 100% onion juice was the highest at 2.90%.
The salt (NaCl) content was highest and lowest in the samples without and with
onion juice supplementation, respectively. The protein content ranged from
11.09-12.50%. The sensory evaluation revealed that the soy sauce sample
containing 70% onion juice had the highest scove at 5.0-5.8 levels in terms of
sweetness, salty taste, delicate flavor, and overall preference. Quercetin content
was 1.73 mg/100 g and 1.68 mg/100 g in soy sauce containing 70% and 100% onion
juice, respectively. However, quercetin was not detected in the soy sauce without
onion juice supplementation. Total polyphenol and flavonoid contents, as well as
antioxidant activity, increased proportionally to the amount of onion juice added.
Overall, it was confirmed that the addition of onion juice improved the quality
and functionality of Korean soy sauce.

Keywords onion juice, traditional Korean soy sauce, onion soy sauce, quality characteristics,

antioxidant activity
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SHARHChoi 5, 2013), et vld=o o 53 F
0] 59 AE B[RS 7|5 %7 W2 Aol Lee 5,
2012). 4] 7739 24 A 2 7154 i e A
+ Aot 2 A 37 2P¢H(Kwon 5, 2014), °F8A
B FEES F7IsE 7P(Shim 5, 2008), vks d7F 1
(Shin &, 2010) 5°] A3 v} glov, & HA=
7t o E XIggEo] gHA] 7] 4H| £XE 9% 4
9 7|54 ol TE At 283t Aol
FH(Allium cepa L)= WK Lilliaceae)ol| <ol
AEEA QARY 97 AL FR3 Ru|HLE o]
45 o] &ttt ¥k glucose, fructose ¥ sucrose 59
o] 9t ©@uto] glom, wieuts We Il AR
HEHY B9 F4& S0 d#A Jck(Shin
2002). Quercetin 59 teFet B 42 Tao
Aol ikt B4, Fa& AA, ESSULEHE A4,
o 9 G 22 AT o 1=y G =] R
Al 59 &3t Bargo] gtk(Lee 5, 2008). ©l<
I 7]5/0] SHAHA AHQF AuHA Y 7
AL AeH(lee 5, 2013), 715 &7 Wtz <Us) Hid
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St AENE] aEAQl Ao wEHEn B3 Jute Y
o avet B3Rt WAY Bt A7l a3kl Aer &
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HiE 202194 ke FYsto] AR, WS T3 A
g Fokt Fubd(Muan, Korea)olAl AZsE 3¢
HFE FYotd o, YA utEA Hufjsh= ALYYH

(Shinan, Korea)& FYoto] AREsHT.

22 gnf 7H& A=

Gut 7 ARl AT g} 25 AlxE A4AS 23
oh= SYTE A1AgE & #57](Hurom Alpha Chamber,
Seoul, Korea)& ol-&sto] 250y, 25 +&2 ¥
10 kg3 FH5A9 Fol 8.3 kgl & 83%9] &2 UEH
ot 4 Axo)A 9] da T3 2T AS L HF
250 g, &% 200 g ¥ BAI5 800 g& sk, dt
ASHG Eooh= AR AL FY HlF 250 gt &7
200 g 281 gk 2582 A H7HF 800 g 7|
FO0 & oo} gut 25N vl go] wet JAFE tAls] A
7betglet. AAleet dup AEoo] 23 g2 HAs
560 g + 4T+ 25 240 g9 OE30 A=, AAIS 400
g + 9t ZFA 400 g2 OE50 Al&F, A4 240 ¢
+ gk 25N 560 g9 OE70 Al&+tet ¥ 259 800
g2 OE100 Alm7& F+/4dstqiaL, 371€7t 35C Tav)
(MIR-253, Sanyo Co., Gunma, Japan)°l|A] @8 9 &
AAZHoH, 3719 & 200 mesh& o7ste] ¥4 7+
Azt HFig. 1).

23 25 210 BE YT Y 2E 0/5EE 55 #

3 55

2.3.1. pH, MEME P ME SHRE 3 MASHY =Y
pH= A& 10 mLE F51o] pH meter(TOADKK. HM-40X,

Shinjuku-ku, Tokyo, Japan)& Ar&sto] 43191, &
A= AEE 1 mLE 3 F 1% phenolphthalein
A ekE H7ekal 0.1 N NaOH g0z #HHgg &
0.009% Hoto] gitslitt. B S4L2 2HUGEAR &
g5to] °Brix® UEI A M= A5o] g5 Fl
ARA|(Super color sp-80, Denshoku, Tokyo, Japan)
£ o]83] X=80.84, Y=82.22, 7=92.98%1 ¥= WAzt
(standard white plate)2.2 E7Asto] ARSIt A%k
¥Al+= L(ightness), a(redness), b(yellowness)gto.2
St S SRS Somogyi HH(Hatakana®}l Kobara,
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Washing
(Onion peel inclusion)
Extracting
(Onion juice)
Control : whole soybean Meju 250 g + salt 200 g + water 800 g
OE30 : whole soybean Meju 250 g + salt 200 g + water 560 g +
onion juice 240 g
Mixing OE50 : whole soybean Meju 250 g + salt 200 g + water 400 g +

. L onion juice 400 g

(whole soybean Meju + selt + water + onion juice) OE70 @ whole soybean Meju 250 g + salt 200 g + water 240 g +
onion juice 560 g

OE100 @ whole soybean Meju 250 g + salt 200 g + onion juice
800 g

Fermentation
(35°C, 90 days)

Filtering
(200 mesh)

Onion soy sauce

Fig. 1. Manufacturing process of traditional Korean soy sauce depending on the different addition ratios of onion juice.

1980)f 9J8) A& 10 mLE #3to] ZARANL, AR 24 Y& 22 F 9m Y 289 FY Y 55

ST FFL2 glucose EAISIAT. A9 FF2 Mohr 241, ZOHME &Y £F

H(Oh 5., 2002)°] we} 7 1 mLE 500 mLE 5]4]5t Zd $HES AOACH(1990)°l @t micro-Kjeldahl
o

I, ©] ¥ 25 mLE AzETaIe] Hdtel 10% K.COs B8
1 mLE ¥ 0.02 N AgNO3(SAMCHUN, Pyeongtaek, SFRH
Korea)Z 7tsto], AZMo] 1527t AFRFA|A] 952 w714

o] £8% 0.02 N AgNO; £ AH|ZS gols) T}t 2.4.2. ST}

7o A oR Asatgt, Bl st 4ETe ok 0 giskAl 10
Bo| Hde Agoilon], ARt 191% 5 mLY Azt

qein) = IODUTED 40 o}, 7t AR PSEIe AFE PR Qoks P o
2 Azo] ojgt BoIE Aol Bk F=3 e A

(color), Hflavor), Hl(sweetness), HH(salty taste), 7=
gk SHdelicate flavor), HA|% 7|3 %(overall acceptance)
£ 794 B7HHOE AASITh A7 o £k 7
A, EAE AA T Btk 43, ol 4ok 13722 51811, &

V:0.02 N AgNO; 849] A7 4H|H(mL)

F: 0.02 N AgNO; &99] 97}

0.00117: 0.02 N AgNO; €% 1 mLo] AFdsh=
NaCl9] Hg)

D: 3Au% Aok ArgaEl4o) s 419 51(1040173-202111-
St A= AHFHmL) HR-036-02)& "2 & AJgstqlrt.
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2.4.3. Quercetin & 24

Quercetin FF2 Jang 5(2018)9] Wl ule} &4
skt A& 1 mLE Foto] ofxdt 3 0.45 gm membrane
filter2 o¥3t A& HPLC(Waters 1525 and 717,
Waters Co., Milford, MA, USA)E °]&5}to] EA4351% 0
4, columne RPig column(ID 4.6%x250 mm, Waters
Co., Milford, MA, Ireland)S AR5t} Mobile phase
+ solvent A¥ acetonitrile(J.T.Bakre, Radnor, USA),
solvent B¥ 0.1% phosphoric acid €& AREoF Tt
|2 AL solvent BE 0 min-95%, 5 min-75%, 15
min-75%, 25 min-50%, 28 min-40%, 33 min-30%,
40 min-95%9] 7]1&7] &8 ZA(gradient system) 5}
Al flow ratex= 1.0 mL/min, detector= waters 996
(Waters Co., Milford, MA, USA)XS ARE3le] UV 370
nmolA S5, g2 R EFHOE YEIth

244, FEHE ¥ £524EL0|E & £H
FEYE §F AR 1 mLE F9 F75,= 50 mL
835} Folin-Denis®H(Folin®} Denis, 1992)°f uwg}
E4519tt. &, A= 0.2 mLoll Phenol reagent(JUNSEI,
Tokyo, Japan) Al2F 0.2 mLE A7}skal 38 3o 10%
Na;CO;3 0.5 mLE 7lsto] Edtsto] AT 1A &
of drM=l S Microplate readers(SPECTROstar™*™,
BMG Labtech, Ortenberg, Germany)E °©]-&35}] 660
nmoA SFEE SHotd o, BFEZALS gallic acid
(Sigma-Aldrich Co., St. Louis, MO, USA)E AMESIA
. 2R ot &=L DavisH(Park 5, 2019)°] u}
Aottt &, A= 0.2 mLol| olEkE 0.6 mL, 10%
dZ0)E 0.04 mL, 1 M ZAPZEEY 0.04 mL 18
T4 1.12 mLE £3 o2, Microplate readers
1-&35to] 420 nmollA SF=E SA6IL, EEE4
quercetin(Sigma-Aldrich Co., St. Louis, MO, USA)

gt

R ru;‘f S
olN g;'“ Ay
M

[©)

Mo rlo mu

2.4.5. st 3

1,1-diphenyl-2-picryl-hydrazyl(DPPH) 2t &7
2/ 3742 Blois (1958)9] < M@sto] Z74gst3ich
Zy7to] A28 0.15 mLell 0.3 mM DPPH &%(dissolv

ke

g

il
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ed in 50% methanol)}& 0.15 mL 7Fst1, 30&7t HH&-A]
At o] HM3-MLS Microplate readersE ©]-835}o] 517
nmoA EZE=E 24519, 2,2 -azinobis-(-3ethylbe
nzothiazoline-6-sulfononic acid) diammonium salt
(ABTS) &tz &7 24 3732 7 mM ABTS 43 2.4
mM AL ES 111 HEE E9sto] aofA] 24417t
B AR &, 732 nmolA 3% Fhol 0.70£0.027}
HA SHTE 345tk 3l4H ABTS €94 0.2 mLet
A& 0.05 mLE &8st o] §R§H-E Microplate read
ersg 08510 734 nmolA SHEE SHoFAT. Super
oxide Dismutase(SOD) FAFE/dS Lim(2021)2] ¥
et 243519 AIE 0.04 mLo]l Tris-HCl buffer 0.12
mL¥} pyrogallol 0.04 mLE Y1 1087 9H-3A17] TF,
1 N-HCI 0.02 mLE o] ¥r& FA|A7]2L Microplate
readersE ©]&5t 420 nmoA FFEE S5k

2.5, EAxz/

SAAE = AHEAIE 33] ol ¥hE AA[ste] SPSS &
AR 27326, IBM Corp., Armonk, NY, USAE
0]85}91, meantstandard deviation(SD)E F3l3L
o, Duncan’s multiple range testo] 2J3] H++x] 7+9] &
9]43(p<0.05)= AAsT

3. Zat Y pE

3.1. &g 7710 ME gfnf 54 739 & Haf
3.1.1. pH, ¥ ML U Zo| H3|

g 7|7t w2 gt gh] 789] pH, HAAIE 9
T9] M3l Fig. 29} Zth Al pHE Az 2% o
7 6.228 7P =2 2 B, gt 25Ho] M7t
N @Y A= 4.61-5.088, 2599 H7lFo
5 pHe Haches 43S EAthFig. 2(A). ©
25N pHll o3t FaHTable )& ek Ha
7 A1A91 90¥A pHE 4.80-5.802] HS YeR it
Kim $5(1996)°] w2 H4 7839 pH &l Zi}
5.12-7.128 YEREZS Histe] 2 ALt FARHIL
U, gt A5HS VIR AEAY AS- pHYE thh 32
A%E Bt

BN ofl

1 gt
I o=

e B o
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Fig. 2. Change of pH (A), titratable acidity (B) and °Brix (C) of
traditional Korean soy sauce by fermentation period according
to onion juice addition ratio. Control, traditional Korean soy
sauce without onion juice; OE30, traditional Korean soy sauce
with 30% onion juice added; OE50, traditional Korean soy
sauce with 50% onion juice added; OE70, traditional Korean
soy sauce with 70% onion juice added; OE100, traditional
Korean soy sauce with only onion juice added.

A Aee Be ART7F 309A71A] AS5stlaL, of
T 597 A= g A on, 4594 o]%o= o
272 A gt FFAS JA7IE BE AETE 90Y
7R ARrelA Fsohe AFE e ITHFig. 2(B)).
A EE AP I 5 100% H7F Al=7E Al
Z A5 031%2 7MY w2 AHEE UERHSIL, 909A
ESE 2.90%2 7FY =2 ALE YEYAY. Choi &
(2013) Aldt 7= 3h4) 7Hg9] Al g 1.85-3.3008 B
Jsto] 2 Aol FARSHIH

T Hok= AR AF 20-27 °Brix®E ¢ 25H 7t
ol Z71g] met g ZUketyon, 90UA 32-38
°Brix@ Z7F5FthFig. 2(C). LRtH oz 7 A% Al T

T9] Z7H= HFol| 23hE HEo] FEOZ Hlo] Flo] 1t
ERdti(Park 5, 2014). 2 A7 A7} g 25 H7ego]
980

Table 1. Pre-analysis data of onion juice

Component Content
Proximate composition (%)

Moisture 88.64+0.05

Crude protein 1.46£0.07

Crude fat 0.14+0.01

Crude ash 0.190.02
pH 5.18+0.00
Titratable acidity 0.39+0.01
°Brix 20.00£0.00
NaCl (%) 0.13£0.02
Compound

Quercetin (mg/100 g) 1.76+0.30

Total polyphenol (mg/100 g) 1,166.394.97

Total flavonoidsl (mg/100 g) 20.27+0.10
Antioxidant activity (%)

DPPH free radical scavenging activity 15.09+0.00

ABTS radical cation scavenging activity 39.96+0.24

All values are meantSD (n=3).

715t o} pHe #AstRoH, A4 Atk S7F6HA
of. 9] HRet 45 B9 vy o] A4 e R
Astel= Aog A Jom(Kwon@t Kwak, 2021;
Lee 5, 2021), BEo] A7zt 9] & A&(Table 1)°]
714t 2 AgEo] yeid duE wE

3.1.2, M ST U A ShEk B3
B2 4FQ 27} 7159 B47)50) BofalH AL 2
Aol= 583 9471 HtHChoi &, 2016). ¥& 7]7H

2 7¥ge] A% WSk Table 29 2} WES vehy
LGS W 7)7ko] AR et 7acks S B
o AR 13 U 45 100% W7t ARTIE A
Nl 48.49% 71 Rekort 90Ul 30,672 7V
O g2 ey, f2TE A% ATl 58,6308
7V Skot 00QAE 24,0002 744 e ke LEhy
Sk AMEE UERRE aghe wa 7zte] Aatate] wet
Flte BT B, ARTE e Pt HE W}
ol FHUSE e e BT PAES Uehit b

= R E

=
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Table 2. Change of color of traditional Korean soy sauce by fermentation period according to onion juice addition ratio

Sample Color

L value

0 day 15 day 30 day 45 day 60 day 75 day 90 day
Control” 58.63+0.0379  57.73t0.07° 49.16£0.03° 39.05+0.06° 38.37+0.00° 28.63+0.08° 24.00+0.02°
OE30 53.17+0.00° 57.85+0.00° 51.29+0.00° 40.90£0.06° 35.88+0.04° 29.66+0.00° 24.1440.13°
OF50 53.0640.12° 55.80£0.00° 53.840.02° 40.800.05° 34.10£0.00° 29.22+0.00° 24.55+0.10°
OE70 48.680.05° 51.99+0.00° 52.000.00° 41.08:0.00° 35.130.05° 26.23+0.07° 26.75+0.02°
OF100 48.49+0.05° 55.20£0.04° 49.55+0.00° 42.39+0.00° 32.4440.01° 26.200.12° 30.670.10°

a value
Control 5.64+0.02° 22.76+0.07° 34.85+0.12° 46.48+0.10° 52.87+0.03° 59.44+0.25° 73.16+0.24°
OE30 7.45+0.00° 21.99:0.00° 26.30+0.00° 40.4140.12° 51.64+0.06° 57.17+0.03° 75.18£0.49°
OE50 9.14+0.07° 22.57+0.14° 23.94+0.01° 48.6240.23° 57.02+0.03° 56.75:0.00° 64.11£0.12°
OE70 7.80£0.20° 22.77+0.05° 33.34+0.00° 48.54+0.06° 45.09:0.10° 56.20£0.29° 58.27+0.22°
OE100 9.0140.02° 22.14+0.04° 32.5040.05° 46.87+0.15 61.2840.19° 57.39+0.28" 44.55+0.15°

b value
Control 20.190.06° 126.7240.12°  111.9440.05°  94.52¢0.10° 93.350.00° 76.550.13° 68.85:0.15°
OE30 28.12+0.00° 126.94+0.00° 116.5810.06°  97.71#0.10° 89.060.07° 78.33+0.00° 68.82+0.23°
OE50 29.9540.11° 122.15:0.00°  114.94+0.0  97.540.09° 85.99+0.00° 70.33+0.00° 70.27+0.16°
OE70 27.5040.05° 116.83:0.00°  116.85:0.00°  93.02+0.00° 87.75+0.08° 72.4140.12° 73.3140.03°
OE100 30.260.12° 122.36+0.07° 112.6340.00° 100.2810.00°  83.14#0.02° 72.32+0.18° 80.08+0.17

UControl, traditional Korean soy sauce without onion juice; OE30, traditional Korean soy sauce with 30% onion juice added; OE50, traditional Korean
soy sauce with 50% onion juice added; OE70, traditional Korean soy sauce with 70% onion juice added; OE100, traditional Korean soy sauce
with only onion juice added.

2All values are mean+SD (n=3).

IMeans followed by the different letters in same column are significantly different (p¢0.05, aYbycyd)e).

9] A% BE AEF7F 1594 F25HA S7HeteH o] 10,00
9
T Baole AL UeidD, o0YAe e g AE 5
o .
o Hrlgo| Z71%to] et L S BAth Kang 5§ Contro
_ g 5, -=-0E30
2011)2 7H4<] 247708 Mx Hsle 243 23 & < oEs0
_ B . o —OE70
HIRie] AAT4E PGS GASHAT, AME B g 29 oE100
EL ZUlele %S BTk RS B |7l AASI £ g s e S
0 15 30 45 60 75 90

Storage period (days)

Fig. 3. Change of reducing sugar contents of traditional Korean
soy sauce by fermentation period according to onion juice

https://www.ekosfop.or.kr

addition ratio. Control, traditional Korean soy sauce without
onion juice; OE30, traditional Korean soy sauce with 30% onion
juice added; OEBQ, traditional Korean soy sauce with 50%
onion juice added; OE70, traditional Korean soy sauce with
70% onion juice added: OE100, traditional Korean soy sauce
with only onion juice added.
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o] Gt dojut et d4olal, &
e w*éﬂﬂ B Yoluh= A EY 43 HF I
o] 7|d=E o]&E 7] HzoltH(Jeon &, 2002). Al
iq_tﬂ 9_]11:1- o]— 1_ ‘rrﬂr il—ZSOH ;‘<47}a¥:o] Ul—_Q_/FE kel
| =4 yerdth Kwon 5(1999)0] w2 oFu}o] Eﬂ-o
G FFE 5.39%AU kL Hstleh. wEkA 7] gt
I 3191Jo] oJgko & ofm} 2kZol Hylefo| WolAs
5 g ool A yehd 23E gdE

g 7)) T 7Y 4] Hol= Fig. 49}
oh IE& 7)) e AY o= FH
Holx] ooyt Al A9 g2 g2t AR
ot 90LANA 2+t 22.63%2F 19.56%% 7H w2 o
= B3, g 259 M7t Alfﬁ@l 735 2A U
Kim 5(2017)2 7F39] A1 2 16.91-29.89%% &

E

[¢]

0.

rﬂa lﬂ

o]
o
g

n‘;"

i

)
o ot rlo my

p

—Ll

ol

0 15 30 45 60 75 90
Storage period (days)

Fig. 4. Change of NaCl contents of traditional Korean soy sauce
by fermentation period according to onion juice addition ratio.
Control, traditional Korean soy sauce without onion juice;
OE30, traditional Korean soy sauce with 30% onion juice
added; OEBO0, traditional Korean soy sauce with 50% onion
juice added; OE70, traditional Korean soy sauce with 70%
onion juice added; OE100, traditional Korean soy sauce with
only onion juice added.

Telgon, 2 @7 A3 BE 90UA hETIF 19.56%,
22 A7h AmTE 15.56-17.91%2 Uk 25
H7F AR E RS GRS ekl ot 35 3
7ol S7kgel ket A9 Gepol sk S et
olek. gt HFAY A7k 713 24 3712 olo]
A AL TR Y] JFE Tk A0 UeiA
9ItHRho, 2011). webd ot A& B7lE A v

X

E ASo] SE Ao wdEy, 1 7é3’4' 0| E2] thA}
g F A4 tEo] IS HES FUERE &8
4 S &sH= I (Lee?t Lee, 1971; Priva &, 2022)2.2

Asf t2- e A dFo] JA YEt= AL
gk

2 A=

32 Eg &g
3.2.1. XA

QHI} 5HA] ZHIEtOl ZEI EA
%}

dut A5 H7El o4 7ol ekl ok
< Table 33 Zth. & OH%LOHH AzE 77 Amto] o
A TS 11.09-12.50%2] ks Hol, A544=EHE(RDA,
2022)°014 AAH HA 710 2ol ke 3.72%, <F
SAE FE2E H7}F 77 8.0-8.4%(Shim 5, 2008), &7
H7} A% 744 10.12%(Jang 5, 2014) FET =4
Bttt Alg7d 2o kg gt 259 30% M7t

ng'l_l '|0||

ARFE 97 ol Al 2014 sk, 50k o
A AE ARTO) A9 BE dEdos zud el
Z7Vol= AFS ioﬂﬁ}. Jeong 5(2000) ZA ¥t

2o RS 1.09% AT 2 H1ste] B ofn} 2}Zol o]
Zoh A FH(Table 1) SALSIGH. whehd B 7o
A9} gt 2k

Fufoll =t
o
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Hol Sl T g 7% Aes
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Table 3. The crude protein content of traditional Korean soy sauce according to onion juice addition ratio

Component Control” OE30

OE50 OE70 OE100

Crude protein (%) 11.16+0.812% 11.07+0.53°

11.69£0.21%*

11.7210.24* 12.50£0.48°

Control, traditional Korean soy sauce without onion juice; OE30, traditional Korean soy sauce with 30% onion juice added; OE50, traditional Korean
soy sauce with 50% onion juice added; OE70, traditional Korean soy sauce with 70% onion juice added; OE100, traditional Korean soy sauce with

only onion juice added.
2l values are meantSD (n=3).

IMeans followed by the different lowercase letters in same row are significantly different (p¢0.05, adb).
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3.2.2. #5Y7t

%t 2F A7t 19 WPk Ak Table 494 2
oh AETE w5 Wt 23 A gl 1S5k gt HF
% 30% W7k A NETF7F 5.49} 6.09% TV L 71
E5 Bgy, WU A, T40 o A48 7S5k o
159 70% H7F g AETI} 5.0-5.8 FEOE Y ¥
/IZEE u5ick 3k 59 100% B 18 AT
o) 49 AHOR 7| EEs} v ekt B 8L
EE R LR L B e D T
232 Wolmairk: ojASo] AAH it A 7 EE
WA AFE AF FF 27 Aot AA) Lea 4
2 ESGIES R O B
2 7\5ES HYT, 4% 3ol 71 v Uehd
A9 70% B7F g AR RG] SRR A
2 7|E5E By odF AUt B 4] EA=
G40 that AAje] wgse] ek Avz wetEh
W7k AN S B9 5 25 70% W7 13
o] AHOE RO 7| ETES Hol YU T /ML
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DY

19 rlo

ot
S
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o

Aog morgch
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3.2.3. Quercetin &2

2 ATolH 9] 5} ol 27}
FEejilE ¥, FEehR0E I
4 Az YR 2T Pt FFdo] HAEA gL
2, H5B7 27 71557t w9kd ot A5A 70%
A7t A= 7ok ot FEo Hrhego] 7ME B 100% H7t
g ARTE T UAIsT

o} 25 H7leo] W 3H4] 74H9] quercetin
27 AT}= Table 5014 Hi vie} 2}, 1 A% &7
ANME HEEHA FAAL, I A5 70% A7 AlaTte
1.73 mg/100 g, 100% 37} A&+ 1.68 mg/100 g2
= Uiyt 2 A9 A 9 2 A7) e o4
3] FE Al 7102 7Fe S ERIg FEolth ®
St Kang 5(1998)2 Fute] 78 25N ] quercetin §+
S 243 A3 1.63 mg%9] TEFS BTt EIse)
o} o] & 7i9] HolEgtoEe At H|Rt b FoRE B

quercetin kel
1 Akt &4
[o)

>lﬂ:1 mkﬂ'

, OE

o d

ok
o
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Table 4. Sensory evaluation of traditional Korean soy sauce according to onion juice addition ratio

Component Control” OE30 OE50 OE70 OE100
Color 5.0£1.07"% 5.40.5 5.2+1.3 48418 5.0£1.0
Flavor 5.0£1.0 6.0£1.2 5.0£1.6 5.0£1.2 4411
Sweetness 3.6£1.9 4.0£1.6 42413 5.0£1.0 3.441.3
Salty taste 3.441.1 4.0£1.1 4.242.2 5.0+1.0 3.8t24
Delicate flavor 4.2+0.8%9 4.0£0.7* 4.6£1.1% 5.420.9° 3.611.5%
Overall acceptance 4.0+0.0% 4.4+0.9° 4.6£1.1% 5.8+1.1° 3.0+1.0°

Control, traditional Korean soy sauce without onion juice, OE30, traditional Korean soy sauce with 30% onion juice added; OE50, traditional Korean
soy sauce with 50% onion juice added; OE70, traditional Korean soy sauce with 70% onion juice added; OE100, traditional Korean soy sauce

with only onion juice added.
2All values are meantSD (n=10).
%ns, not significant.

“Means followed by the different letters in same row are significantly different (0¢0.05, ado)c).

Table 5. The quercetin content of traditional Korean soy sauce according to onion juice addition ratio (mg/100 g)

Component Control”

OE70 OE100

Quercetin -2

1.730.07°

1.68+0.03

"Control, traditional Korean soy sauce without onion juice; OE70, traditional Korean soy sauce with 70% onion juice added; OE100, traditional Korean

soy sauce with only onion juice added.
INot detected.
Il values are meantSD (n=3).

https://www.ekosfop.or.kr
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o] x|t Kang =(1998)0] B 13}t TEFL ofn} 7h8- -
AA49] quercetin $go|T, & =
Jut 259 F7 #EAAM Y quercetin®] ¥R &
TollA9] Fut 25N quercetin FEFo|] F T o
A o]q_
T AT

o\
> 12

e

3.2.4. EE9Hz= ¥ SELEL0|E

Frtoll= EuE el g = Ao] 7154
AE 2AEAY ol& 7FsAo] EHal EiEo] it
(Kim &, 2007). &5 25H A7 o2 7149 FE1
g3 FEGELC|E FE 543 A= Table 63
2o FEYds FF2 2171 470.83 mg/100 g9
TFE B, It A5 70% F7F P AETe
514.37 mg/100 g, &7 25 100% A7} 1P A=
+ 543.39 mg/100 go.&, 3t A5 H7P7) 3o &
2HE FFE =ole AL RIsIGih Eetiolt &
ES g 2FE 58.70 mg/100 g9 FFS HY, At
ZZN 70% A7t 7FFS 67.80 mg/100 g, ot HE
100% d7F 7H32 69.83 mg/100 gl &2, %} 25 3
7¥7F 2439] et ot FE =%t Choi 6(2016)

o 7¥g0] Bk 230L 399 5% WAL 1] £S

©

ZHro|t FhgFo] ZHZF 40.43 mg/100 mLe 49.84
mg/100 mLE Z7}5tty Bk v} Qled], 2 AALofA
T Hs A9E B

3.2.5. g3l 2y
fut A5 Grho] W2 e WAk S SA
AT Table 73+ 2tk DPPH Af2td 47 B4

27 41.17%2] 45 B, ¥t 25 70%%
100% A7F P32 442+ 50.26%2F 54.58%] AL K
o, g3} A5 H717F 149 DPPH At d a7 &
& Eole AL Aottt Shin 52014 AAE &
AE A71etA] g2 7H49] DPPH Apetdd 27 4L
32.39-35.12%AA, vtY B4, &, FFEES A
7het L 43.74-45.19%% EAJo] Hobxthy E1d]
= A9 ATt FAFskSITH

ABTS Ztizh 27 &4 E3F, 2771 75.38%, ¥ 2

FH 70%<F 100% A7 72 22 85.05%2 90.90%=
o] ol5l1, SOD FAHEA 274 Anol A B4ol
FolAt AL STt o] ZHE B ) /& T4
g AZ el Gt BEAL Brkstol AZT A9 7]
$4 FAlE Bt 9 gz s,

Table 6. Total polyphenol content and total flavonoid content of traditional Korean soy sauce according to onion juice addition ratio

Component Control" OE70 OE100
Total polyphenols (mg/100 g) 470.83+11.097 514.37+9.53° 543.39+9.74°
Total flavonoids (mg/100 g) 58.7046.80° 67.80£3.20° 69.8310.89°

Control, traditional Korean soy sauce without onion juice; OE70, traditional Korean soy sauce with 70% onion juice added; OE100, traditional Korean

soy sauce with only onion juice added.
2All values are mean£SD (n=3).

IMeans followed by the different letters in same row are significantly different (p¢0.05, ayoc).

Table 7. Antioxidant activity of traditional Korean soy sauce according to onion juice addition ratio

Component Control” OE70 OE100

DPPH free radical scavenging activity (%) 41.1745.46°% 50.26+0.55% 54.58+3.76°
ABTS radical scavenging activity (%) 75.38+3.45%% 85.05+0.43° 90.90£0.20°
SOD-like ability (%) 68.55+0.627% 70.11+0.67° 72.82+0.99°

"Control, traditional Korean soy sauce without onion juice; OE70, traditional Korean soy sauce with 70% onion juice added; OE100, traditional Korean

soy sauce with only onion juice added.
2l values are meanSD (n=3).

IMeans followed by the different letters in same row are significantly different (p¢0.05, ado)c).
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“ET‘I—% = %O}X]t 7
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FZ Q27 Az ALt 909A A 22t 2
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= 1.73 mg/lOO g, 100% A7 A&7+ 1.68 mg/100
gl & Uyt FEYEEd EdE ot g A5
H H7FFo] vﬂﬁc}oﬂ w2} o] F7Fstl e, DPPH
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