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Changes in quality characteristics during storage of Korean soy sauce
added with onion juice according to heat sterilization conditions
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B AT HEZET, B
Abstract The objective of this study was to integrate onion juice into traditional Korean soy sauce
and to evaluate the sterilization conditions necessary for commercialization. As the sterilization
temperature increased, pH decreased and titratable acidity increased. A reduction in °Brix was
observed post-sterilization, from 37.37 °Brix in untreated soy sauce to 36.67-36.77 °Brix. In terms
of chromaticity, the L value declined over the storage period while the a and b values increased.
The quercetin component exhibited light sensitivity, with no significant difference observed in the
sample on the 60th day. Neither Bacillus cereus nor Clostridium perfringens were detected, and
the total bacterial count was comparable to that of commercially available soy sauce. This indicates
that samples sterilized at 85°C for 30 minutes fall within a safe quality range. Sensory evaluation
revealed that samples sterilized at 85°C for 30 minutes exhibited consistently high ratings.

Keywords onion juice, Korean soy sauce, heat sterilization, storage period, quality characteristics

e
P2 =] A8 Ha AE F StUE, oy 73 5ol Aty ZATS Fojstr] ff¢ F&
AR&Se HAZ ] ROt (Choi 5, 2013a; Jang 5, 2014). A1F340] WEH AR HFE
FHURE St AHe 5= 4lof TE - AT T 11 oS 7heet 2= HA|E o] SItHMFDS,
2024d). F& FURE A Foto] thgRt @A 2|20l ERIH B Jlou, AR Al Ax
S B9 HEFCSE A3 AF=AE FEAZ o e A& HIF0| If 3HA] E3}
841 JF= PIX AL QlthKwon &, 2014). A% AbRlo] QlojA] 7HE 8% BHAl= AlE 7571
9 IS SEoke AT AE 2AY FES FA HE f871Me AFshe Zoth(Park
, 2010). R+ Aol FiElo] Slo] Aol L48ATHGil 5, 2016), A H f-50] 7l
204 o]Rojx BT WA WAE o HERE ISt JloH, 3}k H7He ARGl thgh 4]
A5 AFRRGO R Qlsto] ZhdA WS ATkl Qltk(Hwang 5, 2015; Song 5 2001).
FH(Onion, Allium cepa L) Weito] &35l= thdx® Z0] Z4x F shtolH, A AAZH S
2] AufEof o]-&H I Ith(Park 5, 2009). FFHEA SF(£H), FF(HE)CIZHALE Sl (Lee
5, 2014), flavonoid®} & 3}9HE0] -G o] 1o{(Kim &, 2005a; Ra 5, 1997) &L(Rho®?} Han,
2000) 5-9] =27} oFf 2ol gRlF vl Qlrh. Y| AFTES HsiA= F7IAe] 244
o|X¥KCho 5, 2010), A%F F Fufl & FYFAZ gt &Ao| vjf &2 AFo|th(Wrighte}

oft =

S~
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Triggs, 2005). E3H, Juto] tiEZAQl 7|54 Eo=E g7l
querceting 7] 7HA.910] B} 4 S9l0] ke 8 sol
QlOoW(Kang &, 1998; MieanZ} Mohamed, 2001), AJ&|&A4]
o] $5Fo e HIZFARYE QUAE o] g FARES A4
A713 QltkJeon &, 2012; Jeong 5, 2015). & AT th4t
A9l AepdrolM s gt Sl BAEF F 33% o)/l 4%
=3 Qlou, Wil Aashs w7t R & Q1 547
Hho] ofote] 3 gl A7 oJTHKOSIS, 2023).

2 A gt s AAS FAR 2SSl $41 7]
53 S A9l A5 Hdaol st fAktS AAstAt
w7E H5e] O FEEY U ikt 4S8 Hargh vt 9l
Om(Kim 5, 2022), o|& 4] 7] A-85t7] off §H4 7t
FAZR 3H F B AxRC H7tEE B9 S VISR
1 ot 25AH9] St vleE gEote] AR 1] olst
4 43} 7154 H7HE EAstHLee 5, 2022). ES
Jt fARE BRES ol&sto] FH] 3o 4 A E 7
5L FAAZI7] Aol LRt AT Fut 25 U g
A, It AR HRE AV S dask 4 &
4 H ARt 245 Bl Frtsto] H sl om(Jeong 5,
2023), %k PS5 A2 HHOE BUSL A2 o)
TRl g 7y RS v Aldlel BUge By
20|RE Agelol BUEAT} st BHS wask o et
(Lee 5, 2023).

o|9] Ugto g AP & AFolA= AP Aol Ax3t
DALY ABS 99 95 5 LU Fasie 4 s
SRare] Bue BEe AT, e QALY Ax
S9N 7= & tAl g A5AnhE H7lete] 3779t
35°Cof|lA] =4 TaAIFoH, a7 daE 1S 65°CAA
304, 85°COflA] 3042, 90°COlA] 204, 98°CoA 1027t A+t
3to] 60Y 5919] pH, &AL, °Brix, Mk, quercetin T35,
Z4, B. cereus 9D C. perfringens &5, T35 A

ket

2. Mg 2 di

2.1. dgre

2 Aol ARE ot 7P FAES] ik ARtd® &
A 7oA AE 202284 e Tst] AHgSISiT
W= Heb e FRbtolA Aulet F 552 A4 R A
Z3tF 49 SHAH|55(Chaghanjangin, Muan, Korea)S F+3}
of ARgSIAT. £52 HEOA drlishs HALA(CI, Shinan,

Korea)$ Tel5}o] ARg:algict.

2.2. gop AZY EHOf HZIE HE & A

gt A3 7t FALIE ARE FTE HAFT ] Y

602

7R BE Z%7](H-AA-DBF17B, Hurom Co. Ltd., Gimhae,
Korea)E o|-§5to] 2555t AMgotitt. ot 2580 25
82 ofu} 10 kg 8.3 kgl & 83%9] 82 Ve Qlth
FLHF 250 g A 200 g E FT} ZAEY 800 g H7Fot
of ¥ &, 37147 35°Col A HA LFAIA S AR
t}. 200 mesh& oj3}sto] HA 7S Axstdct AxH &
ot 5N H7t A2 AYPFHoZ Kol AdRAS F
Joto] ZALLEE 7)20F 65°Co|A] 308, 85°CO|A] 305,
90°Co| A 204, 98°COllA] 108£0] H=E 7}FA#HAL, 4
Q0|4 2797t ARSI AR O R ARSI 7o Al
58T Fig. 13} 2oy, Az2H gup 25N A7t ehaihg
o] AHA 72 RAL 58 T 69.27%, 28 THEF 1.24%,
A1 31=F 20.63%°]THdata not shown).

2.3, YT SNUHY 05T B HE 55
2.3.1. pH, M¥ME W S £F

pH= A& 10 mLE 5l pH meter(HM-40X, Toadkk
Co., Tokyo, Japan)Z ARE-5to] 24319 11(Lee 5, 2022), AF
Aee Aas 98T F8 ¥ 1% phenolphthalein 2] A<F
(Daejung Chemicals & Metals Co. Ltd., Siheung, Korea)<
718kl 0.1 N NaOH &% (Daejung Chemicals & Metals
Co. Ltd) o2 ZHATt & lactic acid(%)Z TSI O™ (Lee
S, 2022), AARAZ ofie}t 2t G 42 GEA(PAL-3,
Atago Co. Ltd., Tokyo, Japan)Z =745} °BrixZ LEFHS]
tHKim Z, 2013).

Lactic acid (%) =
0.009 x 0.1 N NaOH AH|ZH(mL) x NaOH H7}
X
A 59] F3)(mL)

100

2.3.2. M =3

Are AR e Fs) 108 34 F, AAHA (Super
color sp-80, Denshoku Co. Ltd., Tokyo, Japan)E ©o]-&3
X=80.84, Y=82.22, 7=92.98%] Iz WMT(standard white
plate) 0.2 BEA5}0] ALE5IATHLee 5, 2022). S HAIE
L(lightness), a(redness), b(yellowness)Zt 2.2 L}EFH ST

2.3.3. Quercetin &% £

Quercetin Jang 5(2018)2] BFHo] w2} 451t A=
£ 0.45 um membrane filter(Whatman syringe filter, Toyo
Roshi Kaisha Ltd., Tokyo, Japan)Z oJZ}5t ol 1 mLE 3}
o] HPLC(Waters 1525 and 717, Waters Co., Milford, MA,
USA)E o]-g3to] 24319909, column YMC-Triart C18
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Washing
(Onion peel inclusion)

Extracting

(Onion juice)

[
Mixing
(whole soybeen Meju 250 g
+ salt 200 g + onion juice 800 g)

[

Fermentation

(35°C, 90 days)

Filtering
(200 mesh)

| SN; Unsterilized onion Korean soy sauce,

S65; Onion Korean soy sauce sterilized at 65°C for 30 min.,
Sterilization 1 S85; Onion Korean soy sauce sterilized at 85°C for 30 min,,
S90; Onion Korean soy sauce sterilized at 90°C for 20 min.,
| $98; Onion Korean soy sauce sterilized at 98°C for 10 min.

Onion Korean soy sauce

Fig. 1. Manufacturing process and sterilization conditions of Korean soy sauce containing onion juice.

column(ID 5 pm 4.6x250 mm, YMC Co., Kyoto, Japan)< A}
8519 T}. Mobile phasex= solvent A= acetonitrile(J.T.Baker,
Radnor, PA, USA), solvent Bx= 0.1% phosphoric acid& A&
I SR 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]27] & ZA(gradient system)s}o]A] flow rate=
1.0 mL/min, detector= waters 996(Waters Co.)& AR&5}o]
UV 370 nmejl A 453, 2 FEEHOR ER]
o HEEZL quercetin(Sigma-Aldrich Co., St. Louis, MO,
USAYE AHgstsict

2.3.4. O4E Hot

S AR | mLE FHdlel Bl 471 F4alo] 25
272 8 A] PCA(plate count agar, Difco, Sparks, MD, USA)]
%3t & standard plate count® O 2 37°Cof|A 48A|7F uljof
S FAMH colony & ZHSIHTHMFEDS, 2024c). M
(colony)®] Alg+= 32|19 ZPAQ APATA B +
3l log CFU(colony forming units)/mLZ IA|SIST}. Bacillus
cereus= A& 1 mLE Foto] Ba<o] 44 8]4sto] MYP
(mannitol-egg yolk polymyxin agar, Difco)o] =23t & 30°C,
24412k Wielalol e B 2 B Wekg Al
(MFDS, 2024a). Clostridium perfringens= A& 1 mLE Fd}
of "i4o AA 3|45} Cooked Meat Broth(MB cell,
Seoul, Korea)o]l &30 37°CollA 20417+ &71uf 5, St
oFol-S- LsEd7} TSC(MEDION Trytose-Sulfite-Cycloserine Agar

https://www.ekosfop.or.kr

w/Egg yolk, Microgiene Co. Ltd., Suwon, Korea)ol| E=Z5}0]
37°Co Al 20412 71 sl BT S 7= F9A
ek AESHHTHMEDS, 2024b).

2 ol YAy 1019
o X(color), c2;¢(ﬂavor)
(sweetness), ‘_P‘:’]‘(salty taste) 43t Yl(savory taste), A
7<ﬂ7q 713 Z(overall preference)E 79A H7IHOo = AA5A
oL A 712 ofF Frk 74, AR HAE Yk 47, o
PENEIEE P TR EEE R I RELELIRE
£91(1040173-202307-HR-023-02)2 T2 & A|H5}ct.

—Yl :%
l'U_L.
= o
r
QL
?9.
_'EL
E,
oo“
:_.
oL
rE
]o

2.4. A2

EAAEE APATE 33 ol uiE ANste] SPSS £
w4 ZR2=(27, IBM Corp., Armonk, NY, USA)& ©]-8-9]
91, meantSDE L5150

ofsh HgA 71l

™, Duncan’s multiple range testO]|
SO (<0.052 A3

3. Zm ¥ 1%

3.1. o ZHEe) FZ Hzf
3.1.1. pH, HPUE I

@R T2 A7 B Yo B A7 B
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o pH, AHAE 2 T 5 Fip
02 pHE tAFEQ AL

nj o] Eulsts T o
e =48HE 1 |
(Jin = 2006). ofm} x}=of x-17]. o]—/k] 7¥Ae] pH= A
£ 4.67-4.899] gk E it} Shin 2
= 5.02, "2 A7) Alx
A7)sko itﬁ

Hske

o uks
AR ZH %

£ A7) ATelE HaT
= 2013a). At 23] pH=
(p<0.05)0.% Flo] LolAl A%k Btk Han 5(2009)9] &
Ae) x| W2 4 2

T
A

Table 1. Changes in pH, titratable acidity and °Brix of onion-added Korean soy sauce during storage according to sterilization temperature

F30q0

2 5d Y] 9L A

SAete] 483 1%

5(2010)2 HE7He
S ZH39] pHE 4912 H 1151
3o ko "ot & /\16101]/(15
AE7PgHETE 2 pH gHS B9
ot AFE YER %*EF(Choi
AdE7t EE4E o4

£ 34% 23, EAE

L7t =

AR A
o] ZA vt 47
AR ol

2o 2 ZVWV}
?LE XY= it 4
SN A|Z7of|A] A3
2.53%2 7 Ao, AdtH
Z] 9ok

3 AlBTE A

£95E pHYto] 4Aasinks Bt A S
Bt AA7170] mE pHY| WHsH= 421 S 4.73-4.830]30

A% 309 AR Sl ol SR fashs AL B
%E} Lim 5(2001)9] ¢1ete H]|$=3F Adko] q-E]-H-th A

pH Hok= & AlR7} HIR?
12w HE HA
T 2.62%A1, Ad AETE 2.29-
ol IE g2 Hoj
. AA7I7H| 2 AAAE Zh ARFSHA] 2 SN
o AR TFE o] Yelitom, Wa} =
F2z0] Z71o] we} A
S7FtE e, 865 Alat= AR7Itel wet |
o} Fol 7 yepgon, 85°C o 2koflA st S8s,

Sample” pH

0 day 15 day 30 day 45 day 60 day
SN 4.83+0.012° 4.86+0.00™ 4.89+0.00** 4.80+0.01°° 4.80+0.00""
S65 4.78+0.01° 4.79+0.01°® 4.830.00"* 4.7620.00°° 4.7620.00°°
S85 4.77+0.018 4.77+0.018 4.82+0.00°* 4.74+0.00° 4.75£0.01°
$90 4.76+0.01%" 4.80+0.00°* 4.80+0.00% 4.72+0.00% 4.73+0.01%
S98 4.73£0.01°" 4.77£0.00° 4.77£0.01° 4.67£0.01°° 4.69+0.00°
Sample Titratable acidity (%)

0 day 15 day 30 day 45 day 60 day
SN 2.62+0.12* 2.57£0.01 2.21£0.19% 2.27+0.02%%¢ 2.39£0.04"®
S65 2.29+0.04° 2.60+0.02°* 2.47+0.08* 2.34+0.01%P 2.42+0.09"5¢
S85 2.46+0.05°5¢ 2.79+0.04°4 2.54+0.11°" 2.38+0.02° 2.43+0.01°¢
$90 2.47+0.01°%¢ 2.85+0.05%4 2.56+0.10° 2.43+0.03"¢ 2.47+0.04°5¢
S98 2.5340.08" 2.88+0.06™ 2.58+0.07*® 2.50+0.09" 2.58+0.02*®
Sample °Brix

0 day 15 day 30 day 45 day 60 day
SN 37.37£0.06™ 37.50£0.00% 37.50+£0.00** 37.47£0.06™* 37.43+0.06**8
S65 36.77+0.06"™5Y 36.80+0.00° 36.80+0.00° 36.80+0.00° 36.77+0.06°
S85 36.67+0.06° 36.77+£0.06° 36.77+0.06° 36.77+0.06° 36.77+0.06°
$90 36.67+0.06° 36.77+0.06"" 36.80£0.00* 36.80+0.00** 36.80£0.00*
S98 36.67+0.06" 36.77+0.06"* 36.77+0.06°* 36.80+0.00°* 36.83+0.06™

DSN, unsterilized onion-added Korean soy sauce; S65, onion-added Korean soy sauce sterilized at 65°C for 30 min; S85, onion-added Korean soy
sauce sterilized at 85°C for 30 min; S90, onion-added Korean soy sauce sterilized at 90°C for 20 min; S98, onion-added Korean soy sauce sterilized

at 98°C for 10 min.
YAll values are mean+SD (n=3).
Means followed by the different lowercase letters in same column are significantly different (p<0.05).
Means followed by the different uppercase letters in same row are significantly different (p<0.05).
NS, not significant.
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$90, S98 AlE= At ATl A7} 60U Ao Hl=Tt 32 B
At} Choi 5(2013a)2 Al 7] TH4] 7HF 339 A4k
L5 1.15-330%2 Histgon, 919 A= 25 e &
Sl Aotk YR Ageta] RS AR 37.37 °Brix,
AASE Al ZETLE 36.67-36.77 °Brix®2 A8 & 7FASH= 73
FE BYou, A2 Sael wE 4 e 794
A}o](p<0.05)= HolA| gkttt A%7|7te] wE FEe| ¥}
© At A% Jret & Ao|E HolA Ak

3.1.2. M
Ggaae] e AP B G B35 W T
o A1 54 ik Table 29 e, 29| A ¥ LA

maillard §-&-0] 5 o|F+= ZWErEo| o5 4=, o, o}
o)Al 2% 9 pH7} Q@ﬂ%"ﬂ FFE A= AeE &

2] ATH(Shin 5, 2010). k= A|7to] Xdof W} polyphenol
oxidaseQ] A0 2 H|GAA AWy}t g4 ZA4HES Zuist &
2 AstE doXIth(Choi 5, 2013b). A Z= B4 B4
et 4= U2 (Chow 5, 2011), 2=270] wa} HIE 7}
A& & 7] "Zell(Choi 5, 2013b) 7H39] F4 Aots X4a
skal7] Yol HAt A2 A AT A2 o] e
Ae 54 A3 Y g Y= Lt AeotA] g2 SN *l
S 77792 7ML g R, AS AR A

257t gobdSE W2 e UEhith dNEE UrEHHc a
i FAEE YE = bghe] 49 At AlET7F AtolA]
%2 AlZAo] Hlg] w2 ghe UEPA, A%t S7H
o} gho] 9j&A 07 Z7159ir}. Shim 542008y 7H4<] 7}
Ao ot ZH w2 Gol oI5t pyrazineF2] AJAdolH,
AT 2L7t EordSE BARo] workt B Istgt)

Table 2. Changes in Hunter color of onion-added Korean soy sauce during storage according to sterilization temperature

Sample” L value

0 day 15 day 30 day 45 day 60 day
SN 77.79+0.09775% 78.53+0.01* 76.22+0.02* 73.85+0.01%° 70.79+0.02°*
S65 74.13+0.03"° 76.35+0.00°* 71.27+0.02°¢ 68.64+0.01°° 65.85+0.00"
S85 71.95+0.03® 73.64+0.00° 69.35+0.00° 66.61+0.00°° 64.10:£0.00°
$90 68.80+0.06™ 71.62+0.00% 68.68+0.01 66.00+0.00° 62.84+0.00%"
S98 63.47£0.03° 68.78+0.00%* 65.60£0.01® 62.08+0.03 59.04:£0.00°
Sample a value

0 day 15 day 30 day 45 day 60 day
SN 7.52+0.05F 8.63+0.05 10.2240.07° 12.04£0.01® 14.55+0.10°*
S65 12.12+0.09%° 10.58+0.01% 14.49+0.01% 16.62::0.03% 18.90+0.03%
S85 12.230.09*F 13.93+0.01°° 16.33+0.03< 18.66+0.00 20.50+0.00°*
$90 12.3240.04°F 14.95+0.00"° 17.08+0.02°° 19.25+0.06" 21.730.00°*
S98 15.47£0.05* 17.9120.00°° 20.58+0.06* 23.27+0.09" 25.62+0.00°*
Sample b value

0 day 15 day 30 day 45 day 60 day
SN 57.54£0.07°C 64.21£0.01° 68.85+0.09° 74.00:£0.00° 79.97+0.04
S65 74.42+0.08%° 73.17+0.06% 86.770.04%C 95.724+0.01% 110.06£0.14%
S85 78.1240.05° 85.80+0.00°° 98.62+0.00°C 126.720.54 137.7240.00*
$90 81.26+0.06° 91.59+0.00°° 107.19+0.09°¢ 141.06+0.00* 135.53+0.00°®
S98 99.23:+0.05°F 145.78+0.00** 140.28+0.02® 134.23+0.06"C 128.98+0.00°°

DSN, unsterilized onion-added Korean soy sauce; S65, onion-added Korean soy sauce sterilized at 65°C for 30 min; S85, onion-added Korean soy
sauce sterilized at 85°C for 30 min; S90, onion-added Korean soy sauce sterilized at 90°C for 20 min; S98, onion-added Korean soy sauce sterilized

at 98°C for 10 min.
YAll values are mean+SD (n=3).

Means followed by the different lowercase letters in same column are significantly different (p<0.05).
Means followed by the different uppercase letters in same row are significantly different (p<0.05).
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AR717te] e AT $Sk= Lk AASHAL, aghd) bt
S7ste] 249] Aol AsfiAl= Ade it dtxt A
#7|17te] w2} Choi 5(2013b)9] X 119} W53t oFAto] Lie}
Wk AR wE A7 5t HaE AlgFEE H]
SSHA UERt o H, Zntgo] wWol dojd Zo = HojXt,
Hashiba(1976)y= 5713 AfejEct §7]2] Abgjo] A g-ofu| Al
F3gtoio] Zuo] © wo] Yojdtiy B 15+ OU% polyphenol
oxidaseE E3t A4H ST} maillard ¥H-8-Z ZJTH H|&
24 ukgo] oJ8) ZFHog AW @] Yol A0E Az
Hr}

3.1.3. Quercetin &
] e A1 5 ok 359 ) 940
9] quercetin HF =% i Z
Wil 7|E THIRRE JPUOR TEHE 0]
theF mtElo] 9 A0 ARHL, Price 519978 FuhE
80°CE FAZsto] EefilolE A7 WIS FARE 23}
quercetin monoglucoside, quercetin diglucoside 52| ¥iEA|
b oF 25% 4TS RIAT. 2 AFONE A 47, 2
1A P2 SN AL 11.66 mg/kg, AHFet A|ETE 6.68-
7.48 mg/kgRE A2 TOZH quercetin TEFo] HolF o,
AgtobA] o2 AEFeF At AR 7H {OAQ Aol
(p<0.05)7} UekgTh #7717t mebM e AetohA] 92 Al
7= 609 A 3.17 mg/kgl &2 09 &} thH] 9F 72.81% T4
stj o, A Al E 60Y AF 2.41-3.19 mg/kgE 0L A}
] 57.35-65.96% ZrASFITE Kang S5(1998) quercetin
‘g&o] dofl EQHgste] Alzto] Austol whet aghE Hil
staloH, olget olf& AR7ITte] BapedaE o] W%
A 60Y Aol ARl TE FoJA % Ae](p<0.05)7F

UEA] 92 Ao g AlmE:
3.1.4. O¥E Hot

gazgiol the A1 B 3t A5 F7h B
9] 9, B. cereus I C. perfringens =7 A= Table 49}
2t FdS Alxste] s4ske 5t AS5he vAES 4
o] F4o| Fa3 YIS FH 53|, w7 7] el 2A 7]
o5t HthKim¥} Kang, 2007). 4377t 59 S454= 4F
M| B A moA 7P =A et o H, A2t F
73tel] whet ZAstitt. SejuEte] 8- 1ol gt w4oil
et A= §le AAolH, Kim 5(2017)& AT 4] 714
3Z9] 2F4E 2.00-5.50 log CFU/mMLE H135t9ch & Ag
oAz 885, 890, S98 A|=A7F Al ] Sat WA &
SHo gre Btk SNIH S65 ARTE 99 WelE 2Hes
om, 60Y A} SN} S652] Fwt= 7241 20| (p<0.05)7}
UERA] ehglth. AfolA Ales2 4o & Qe 2 4
% ol RE ERISISIH. B. cereus= 2714 17 F/dHoE A

AAlo] de] £, AFof| QY= By AF5E5S 42

]f 407 AHA O H(Kim 5, 2005b), C. perfringens=

7 I8 FHHFoE AAA] Iy REsh ASES A
071 #o7 UdHA tH(Ohtani} Shimizu, 2016). A=
Aol AR9] AF=qto] #3t 7|& U FE(B. cereus 10,000
CFU/g olal ¥ C. perfiingens n=5, ¢c=2, m=100, M=1,000)°]
AAEo] QUTHMEDS, 2024). wUjolA= At 104¥7F C
perfringens@}t B. cereusol|] 23t A== WAL} 247 1434,
7674, A = 4,875, 1,268 HHASIHTHMEDS, 2019;
MFDS, 2022). @%ﬂ%ﬂl}B cereus?} C. perfringensw ]
w9} QrIgie] BAG] BE ARTIA AESA skt

9 FBe FYsHe] 2oy, 43S BY A AXZ

Table 3. Changes in quercetin content of onion-added Korean soy sauce during storage according to sterilization temperature

Sample” Quercetin (mg/kg)

0 day 15 day 30 day 45 day 60 day
SN 11.66+1.33949) 5.46+0.68"8 2.81:+0.85N54CD 1.57+0.09° 3.17£0.27%¢
S65 7.41+0.27°* 6.23+0.87°8 2.58+0.75¢ 2.06+0.43%¢ 2.91+0.71%¢
S85 7.48+0.39°* 5.05+0.33%B 2.33+0.60° 1.88+0.03%P 3.1940.21%
S90 7.08+0.74°* 4.80+0.29% 1.84+0.14° 2.20+0.18%¢ 2.4140.10
S98 6.68+0.35% 4.40+1.31%® 1.9440.31°€ 2.33+0.03% 2.52+0.05%¢

DSN, unsterilized onion-added Korean soy sauce; S65, onion-added Korean soy sauce sterilized at 65°C for 30 min; S85, onion-added Korean soy
sauce sterilized at 85°C for 30 min; S90, onion-added Korean soy sauce sterilized at 90°C for 20 min; S98, onion-added Korean soy sauce sterilized

at 98°C for 10 min.
YAll values are mean+SD (n=3).

Means followed by the different lowercase letters in same column are significantly different (p<0.05).
Means followed by the different uppercase letters in same row are significantly different (p<0.05).

NS, not significant.
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Table 4. Changes in total plate count, Bacillus cereus and Clostridium perfiingens of onion-added Korean soy sauce during storage

according to sterilization temperature

Sample” Total plate count (log CFU/mL)

0 day 15 day 30 day 45 day 60 day
SN 6.10£0.087%5% 6.44+0.06™ 6.59+0.20** 6.47+0.06* 6.53+0.05"
S65 5.50£0.09" 6.14=0.06" 6.09+0.01°® 6.18+0.11°8 6.36+0.07**
S85 4.65+0.17° 5.67+0.14* 5.32+0.03® 5.23+0.02® 5.20+0.12°8
$90 3.80+0.12 3.94+0.07%¢ 4.16+0.03% 4.80+0.14% 4775025
S98 2.13+0.32% 2.49+0.21°48 2.20£0.15%8 2.52+0.20%8 2.60+0.26%
Sample Bacillus cereus (log CFU/mL)

0 day 15 day 30 day 45 day 60 day
SN ND? ND ND ND ND
S65 ND ND ND ND ND
S85 ND ND ND ND ND
$90 ND ND ND ND ND
S98 ND ND ND ND ND
Sample Clostridium perfrigens (log CFU/mL)

0 day 15 day 30 day 45 day 60 day
SN ND ND ND ND ND
S65 ND ND ND ND ND
S85 ND ND ND ND ND
$90 ND ND ND ND ND
S98 ND ND ND ND ND

DSN, unsterilized onion-added Korean soy sauce; S65, onion-added Korean soy sauce sterilized at 65°C for 30 min; S85, onion-added Korean soy
sauce sterilized at 85°C for 30 min; S90, onion-added Korean soy sauce sterilized at 90°C for 20 min; S98, onion-added Korean soy sauce sterilized

at 98°C for 10 min.
YAll values are meantSD (n=3).

Means followed by the different lowercase letters in same column are significantly different (p<0.05).
Means followed by the different uppercase letters in same row are significantly different (p<0.05).

YND, not detected.

AAH B. cereus D C. perfringens 55 Q1st A3t
RE ARFoIA Aol B4 oot 720] 2240, 22

9] AL A% §H4] 7FZ0] 2.00-5.50 log CFU/MLE H 1%
0]9lo{(Kim 5, 2017), 6.53 log CFU/mL®} 6.36 log CFU/mL
9] #5E HQl SN A1) S65 AlBT= 1 HAE 243
FAg} o, 85°C o4de] 2oflA Aafgt $85, S90 E S98
ABTFE AEPEe] Sso] 2 0] 4@x7o] Hsith
o e sHAIRE et FA P AR 994 9 7124
45 dojmH AR Bt d7HE ASAI7]E 8Rlo] H
B2 (Park 5, 2010; Park 5 2015) AEY £4 A= FHa
slshal bt 99 8 M AR wetE = S857F 4
w208 AT Zow AlmHH.

https://www.ekosfop.or.kr

w

1.5, #sHIt
Sziol T AR 59t gt 9 371 7] 2]
1% 57} A= Table 52} 2T} Bansal 5(2022)2 querceting
0 mg olal2. Shalo] 271A] 7B PAEL Bel
Rom, B AL A|ZF9] quercetine AFF $HE o] Q1
ong sjz PazFuTt 40| o] HYL Ao
Al ET} Ao 5o} Ayt o) wE AT} g9 7Sk E &
o491 34ol(p<0.05)7F LFEFLHA] @tk Bhte] 7] Ew SN
T} S859A4] 42002 7P =2 7FS H I, S900) 4 3.102
B 7P 22 3E Bk A 4 g AAE 7125 0A
= ]2l ol(p<0.05y= ek egkont, sssol A
Hog w2 g Bty gAe A2 oy, Fv, &,
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Table 5. Sensory evaluation of onion-added Korean soy sauce according to sterilization temperature

Sample” Sensory evaluation
Color Flavor Sweet taste Salty taste Savory taste Overall acceptance
SN 4.60+0.847N%) 4.80+1.03" 4.20+1.03*) 4.20+1.23% 4.10+1.45 5.00+1.15™
S65 5.00£1.15 4.30+1.16 3.60+1.43% 3.50+1.90 4.10+1.60 4.70+1.49
S85 5.00£1.25 4.20+1.32 4.20+1.14* 3.40£1.65 4.40+1.51 5.10£1.20
S90 5.00£1.25 4.20+1.62 3.10+0.88" 3.20£1.75 3.10+£1.73 3.90£1.66
S98 5.20+1.03 4.20+1.40 4.10+0.88™ 3.80+1.23 3.60+1.35 4.80+1.03

USN, unsterilized onion-added Korean soy sauce; S65, onion-added Korean soy sauce sterilized at 65°C for 30 min; S85, onion-added Korean soy
sauce sterilized at 85°C for 30 min; S90, onion-added Korean soy sauce sterilized at 90°C for 20 min; S98, onion-added Korean soy sauce sterilized

at 98°C for 10 min.
YAll values are meantSD (n=3).
NS, not significant.

“Means followed by the different lowercase letters in same column are significantly different (p<0.05).

S5 g, A ASme] 2 wskE 24 ok, wte] 7]
SEAH O Folrk ekt 2159l Hol(p<0.05)E B
oh Qo AR Aw ek Avel] glo] i
AEZA oANE 2% 89 F Shtoln(Seo 5, 2015), ZF
B9 MEL AEY B5d Fo) nAE Ggo] 2 Aow
LA (Cho 5, 2007). A= UF 2}, FFH %L A
270 W]} 4FF ARTIA LS BATEL, aglsh bk
2 2719 G949 Aol(p<0.05)E RGO, £ Y B
BN AR A9 7 5E4 9149 Hol(p-005)
g Holx] ot Mol o | ZEE A GFE vHA
re AoE Amdr.

§Q

B oAt o] AvlEA 9 712 At} 7189 7S
d= IEsto] AR A XA & H7F diAl I AEds
F7tste] WA, olF AlESF| fdl f-5 & FEHS}

2 Haokd 4 G ARRAL VT BHFORN JEYS

=ol7] gt A5 APtk £ A= guts *ﬂﬂ'&}
o] AA7A] BE 25191, g} 800 gof HIE 250 g, A

200 g2 A T T, 37097 35°ColA &4 FRAIZS ‘:‘1,
200 mesh oT}slo] HA 7142 A|Zke] 65°C-30%, 85°C
305, 90°C-20%, 98°C-105.7F Arfalith. A4} 27}
gol et pHE gastgm, AAAEE Sl gRE
43 Fol gasigion, 4FLEd] BE $9Fe Aol
(p<0.05)= UEEA] QSiet A 24 sk Aol A

of whet LEhe #4383, agtd} bghe S71sto] 73] Mo]

A A= AFS BAT}. Quercetin $HF2 A AH7] 710 A 1gt
5 Aok, 60Y Aol Hl =

3 gko] Ueret.

608

A8 AT B. cereus@t C. perﬁ’lngens—— AZEA glo} &
=04 SNT} S65 A7 AL By Ao 7HHT =2
ae mol hT Moo B4 R Ao Wk & glck

H=mgrt Ao A FF A 7435 F 2 AXH 7|5

AME FAHRA 2o (p<0.05)E HolA ¥, T3t 712
Sl AbgohA] 2 SN} 85°COlA] 3087E AR $85 AR
FOIA 4209 §O1H(p<0.05)0.8 1 £ ghe B

o3t FE FHA 2 ) AEY FIANG} G2 o
A3t W9le] BAS 7P R0 B 85°CAA 3083

Agsle z7o] Asitt o
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