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Abstract

Seasoned soy sauce is one of the popular seasoning sauces added to the Korean traditional foods such as Bulgogi, Galbi However,
industrially processed sauces have poor sensory quality because of heating treatment for sterilization, The purpose of this study was to
develop seasoned soy sauce having fresh taste and good quality by applying superheated steam (SHS) and high hydrostatic pressure (HHP)
technologies, To maintenance the sauce qualities, food materials such as apple, onion, and garlic were pretreated with SHS (heater 100C,
steam 280C, 30 s~1 min 30 s) before mixing with other ingredients. During storage of 7 days, color, pH, and browning potential of SHS
treated samples (apple, onion and garlic) did not change and also polyphenol oxidase was inactivated (p¢0.05). The seasoned soy sauce
including SHS treated materials was sterilized by thermal process (85°C, 30min) or non-thermal process, HHP (550 MPa, 5~10C, 3 min). In
SHS+HHP treated sauce, salinity, sugar contents, lightness, viscosity did not change (p<(0.05), and total viable cell counts were detected
below 4 log cycle at 5C for 30 days. E.coli and B.cereus are not determined in all samples, In sensory evaluation, Bulgogi prepared with

SHS+HHP treated sauce was more acceptable than others.
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o8 {37t AFH FAASN WAE & 7tE Aol
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o 2y AFE BEA AR AVHES V|9Ehe aRE
of Akl wheh Hak AM-S Fole FAlola, ARl 7HE
A 3L ol gt I dwe] T, A A 4 F
ste} 22 F4 At sHksith & uds dd AAEE
ARt Zeu)d] 22 gheole HF slFdAlels At
< g 19 71d AHE H JgEH, #eH FH
Askd otk old wEt AlFe] FE fAE g M=
7hERe] st o, 7tE ZE VERe LAY F
715 o]&3h= FY=7|(superheated steam)7]&o] Al Ho|1L
L, B7}E 7FF(non-thermal process)”|&2E Z 1% (high
hydrostatic pressure), 740} ZFAHgamma irradiation), 32~
(high intensive pulsed light) 5-o] AT%H I YthPark JG 5
2012, Kim BC 5 2012, Koo SY 5 2007). o] = #Id=7|=
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AF7HA AR AFe] HAxu AR T F4 FAE 4
3 AFEEO] $ow(Sotome I 5 2009, Speckhahn A %
2010), L] T SIS ALEFORA dUAE Hord
AL, A2 3 Az AFY F2 P, 3409 E4
Z FHa 5 WA 18:E duA dx wHez dEA 3l
SHkin 05 5 2008, o}A7AA B FA7h A 2e)E 9

3 AMEE dTe BA gon, dF AT ZAE ATRy
250~350TC L& ARE o] &3] SARE dlo] AFel] d&
Agste] Az 718 28 Al SR JUdd 48 Ha
3l st AAlE afe B, A, A7 52 FHdlgk A4
719 blelql ¢ Atsl, 2 d84S dAlEt R nAES Aot
=d B AR UEITHSIa DN S 2005, #HE b
2005). 3, v7HE 7HE71E0] 2GS AA e 1A 2
FS 100~900 MPao] Htow AHEte V|EEA AFY]
|, A g ET AdE slehy dhgole FHAghe o
< 71X, vAE 9 gho] B8 FAHe] a9= v}
A3 gle] AFAGelAM nEA] AF Ak LT HHo
2 2253 QIth(Koo SY % 2007, Rastogi NK 2007), L2}
o]t 7FE7|ES ax Jhde] HEAZ] o ul$ =& 2
Aolt}, tekdl 2 AFEL vl HujolEoe] wE ARH
Yol 2HE8A 288 & F AEE =oFrE gogn 1
AlPg/de] wig- Brout, wtat FHo] 7o WA Rate] A
G852 Fale Aol Alde vt &2 FAIS A
Ao obHE TEHY A2 AE JEe] Fgsitiu
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1. Z{E 2 HiH

AF AR, d= 11.8%), vksEWAh, A3
2B, FIHEFHAY, Al Malusdomesticacv,Fuji), SAABHC Al
AGH), olATE SAZHEF), I7HQFVE), 7+
EEH(C ALADE), FFEE), FAHEE, U,
A7) ~(FY, FUhE AE AldeTd dAs T3 vt
ERf7bolld Tk, diF waE, 4 4aE, Snks
HEES Frheda] AlFdol AMEEHTE Fe A
Fde v7pA BES AASL 525 FxEIA A
T AR, AZFe Fdbel| Zof WEM A & 1 Fut
ARSIl v, & ARE 3 37 A" $ ARSERS
t} RE A8 AAAL(CAS MWP, China)Z A5 & 2}
g7tA el FAE A F algsiait.

2. 2} Z7|(superheated steam) &{2|

A ) okl mise AA7|ZE FeF polyphenol oxidase 5
of ghxgog A v F Fo| WzlE doA FH AE
7M. 4 JQoEZ(Ahn SC® Lee GC 2005, Park WP %
1998, Sohn KH % 1996), 4 Z7|= n|g] A A=
3kt I E=7]7](QF5100CB-RCL, NAOMOTO, Japan) #|ZA}
A AlFste wiwd T Ak A 20g VFeR )
o ARE 2~3 mm] FAR AE FAFHY A4S, A FE
A A) heater 100C, steam 280C FAOE Ald= 18 30%,
Fi= 30%, vhe2 1% 5 AFAAGL A AlE= b
2 Zgddd vdol ol 4 oA 543 W AlFHL
H, A B¥e 227t 18T7h HAS of 7HEE& EWHEHR
2094, Philps, China)2 30% &<t Z2 &, #2] &7]d "o}
scolA W BEstHA A2 Az E B ARSI

3. ZH& AA HZE

g o] wighle = HE Q8] E¥(nstitute of
Traditional Korea Food 2008)¢] &i17] o] od H]&S #
anske] A ZsFATH(Table 1), #EF7] A 3 At A2(d
e st A wet F 6] A2 AES Az
HEF7] Al & = AelskA e A, Gt ved R
A ol FE vy, UrA ARE EFUR ek, &
3 AolesE mwkek F, FF EFAEQS cm X 25 om,
polyethylene, Korea)oll 50 g# Ho} 95% vacuumo @ X%
(confezionatrici-packaging machine, Tecnovac S.rl, Italy )3k
, @ Ee 2ug A sl Alzd axe TN 30
b ¥ Bastaa Ao ARgsEqirt.
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Table 1, Formula of seasoned soy sauce

Ingredients g (%)

Soy sauce 35.0 (17.5)

Fermented materials

soy 15.0 (7.3)

wheat 3.0 (15

black garlic 5.0(255)
Apple (grinded) 32.0 (16.0)
Onion (grinded) 37.0 (185)
Garlic (grinded) 10.0 (5.0)
Sugar 12,0 (6.0)
Isomalto-oligosaccharides 8.0 (4.0)
Citron juice 4.0 (2.0)
Prunus mume extract 15.0 (7.5)
Ginger juice 3.0 (1.5)
Sesame oil 13.0 (6.5
Canola oil 7.0 33)
Black pepper 1.0 (0.5)
Total 200 (100)

Az3 7P ane] A 42 2 AR 212 98 n)

oz Aeistalt Yo 2
500~600 MPa, 1~2%-& o]
2] © M(Timmermans RAH
S 2011), AFY] Rt HHoz 2ughs AMES tE =R
(Cho HY 5 2011, Erkmen O £ Dogan C 2004, Linton M
1999, Valdramidis VP % 2009, Vercammen A %5 2012)°|A]
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o= WuHy gk B ATelE AT T AR
9} AJAEI(215L, Avure Inc, USA)VS o|83te] d¢jdo=
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1) Browning Potential (BP)

Arias E 5(2008) el wheh, R4F7] Al AR, %
3, uls ZF 25g2 EH(HR 2094, Philps, China)3t 3 4,000
rpmollA 102 F¢F 94 #2)(Combi-514R, Hanil, Korea)d}od]
I AEAe FHagt AEAS FE(Whatman"  cellulose
filter paper Grade 1, GE Healthcare companies, UK)Z HZ
) 440 nmollA &F=(Beckman DU530, Beckman Instruments
Inc., CAYE SAstoH, BE AL 33 ghEsigirt

2) Polyphenol oxidase (PPO) &4

Fd57] Agt A}, duh, vk 7 s0gE: S0 mM
phosphate buffer(pH 6.6)¢} 1:12 490 E4(HR 2094, Philps,
China)3F % 125500 rpm, 4ColA 308 F¢F 94 Eg
(Combi-514R, Hanil, Korea )3} I A&HS FHsloh A=
o} FE|(Whatmancellulose  filter paper Grade 1, GE
Healthcare companies, UK)2 & ¥ I FEFAS 4 A4
=4S Qs AFESFYTE. Polyphenol  oxidase  EAlS
Soliva-Fortuny ~ RC ~ 5(2002)2] Wl wkl 005 M
catechol(Sigma-Aldrich) 3 mLol] F&H 754Z H7}8E T 400
nmol|A 38 =9t sxrltl &35 (Beckman DU530, Beckman
Instruments Inc., CA)Y W3S 7]23}9ct, prOoZAL 182
E3%7) 0,001 H3tE ZEE 1 unit (4 0.001 Abs/min/g fresh
weigh) © 2 FAlEton, RE AFL 33] uhEalqr),

3) A

Ag71Ze] W2 Al 2 HATE A3 HH Be
NRE A 298 8710 BUHA Hsho] wue ned
3 & A}A(color meter TES 135, Taiwan)E o]&3}e] L7k
(Lightness), a%t(Redness), bZk(Yellowness)S 53] WHE =A3}
o HAgoew FAEIOH, BFEHE LS 9456, afk
0,570, bRte 1.9229] k& 7H WABE o] Sahech

2o

4) 9%, Y=, pH

EE AEE 10 mLg F3ke] 90 mLel 23k FFol 314
8 % FE|(Whatman'cellulose filter paper Grade 1, GE
Healthcare companies, UK)Z oJF3}¢ct. ofgols dx+=
A& Al(salt meter PAL-ES3, ATAGO, Japan)E ©]-&3d}e], Tx

= JFEA(Hand Held Brix Refractometer RHB-32 ATC, Brix
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scale 0-32, China)Z o|&3le] =43}, pHEAHL pH
meter(Orion 3-star plus pH Benchtop meter, Orion Research
Inc, USA)E o]83ldon, BE e 33 vk 43 &
THo 2 YER I

I A AZ 20 goll 0.1% EiT peptone water 180 mL
< B3l Stomacher Lab Blender 400(Seward Medical Limited,
London, UK)e® 187+ 723t A7l & dukAldF(aerobic
plate counts), AT (Escherichiacol)® WHAR AT 1F
(Bacilluscereus)ZERS 3t AER ARRSIQC dukA#e
Az E8) A (Petrifilm™  Aerobic count plate, 3M)oll HE3}o]
35CE AAAZ] wiFrlolA 24-48A1ZF HlIkeE & 18HF
kel dete BRY ABE O] ASR T log
CFU/ge 2 EAEeH, tate Az =8 A (Petrifilm™
E. colicountplate 3M)E 0|83} 35C oA 24A)17F vk &

2 4 [ 7 9 7IEE F8kL e colonyE Al
B}, B cereus Mannitol Egg Yolk Polymyxin agar (MYP

BE deiie £dE AF9%t et 208 o

sHS A2jdh = Aejeh] gF(zr) AR, 9, vhe
S w7 2ot deHel sg¥ dof FAH F8=, A, F,
%, A7e 78 A-vhe A, 70 FHE 0, 7%l
= O R St 0]%61 %JJH A5 e a3
TAELNE) 200 g F 22 100 g2 FHst A F, 4
of & Hlo|=F £ow OEW FHEL, 28 7teEdE

A Ho| &5 ARE AN 3
712409 2, 140‘)01] we} AR Al Few A
- Aok, 7-vh- FhE AREsto] Jﬂ7}o}
; ‘ﬂ'E\ JARGust about right) scaleg ©]838}4] 5
ICHHong JH 5 2011, Kim SH 5 2012).
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BN Aol gk FAA 2 SPSS 18.0 program= 5314

agar, Difco, Usa)ol BF3 F 30ColA 244k Wl § & BTLEEAANS Aasiglon, A Qs vhael 437
B9 B 2 REA e Adshe] 24 Zgue) e A c¥el A7) @E W independent test %
A3t paired ttest 2 AL, I xe] AT e F
A 54 9 #58A AP oneway ANOVAS 2AA|Ele],
6) @ - Duncan’ s multiple range test2 p(0.05 FFAA AE 7+
$el49l 2Jolz AZ3},
g Azl HAre v AEE s00mLA  gol
Brookfield viscometer(Brookfield Engineering Laboratories, Inc.,
Stoughton, MA, USA)E AR&3te] 2743193l spindle No.3&
olg3te] SALEE 0pmoE Feolr] 127 Wik F =
gstglen, 33 vkE &4 F Fago= yehtkNam
JS & 2010).
Table 2, Color, pH changes of apple, onion, and garlic treated with superheated steam
Storage Apple Onion Garlic
ftems days control SHS t—value control SHS t—value control SHS t—value
0 4254065 443025 42017 4201036 4394029 7.063 3651016 5724039 83928
L 7 30.2+0.63 46.510.15 43217 4331018 42,6095 -1.287 36.940.07 61.910.56 75.364
tvalue  -14.889"” 267.169' 2032 -6.748 - -12.630 3382 -
0 14.2+1.06 16.4+0.89 2747 3.0+0.19 42%0.21 7,039' 10.9+0.17 11.5+0.11 5,111.
Color a 7 17.2+0.37 15.0£0.09 -9,834‘ 491053 324037 -4581‘ 1294013 10.3+0.25 -15.610
tvalue 2362 -7.289 - 9.650' -8.760° - 6.363' -13.460' -
0 84.1+12.2 99.6+0.25 2.189 101.0£2.60 136.9£1.81 19,563' 92.940.69 100.5%0.30 17,345w
b 7 63.8£1.38 101,941 .45 52,788' 105.1£2.45 130.7+8.63 4,947' 93.10.69 100.5%0.30 14.897k
t-value -3.015 2723 - 1.365 -2.430 - -1.929 -0.292 -
0 424001 4.320.01 4.914‘ 6.120.01 6.1£0.01 -2.646 6.2+0.00 6.110.01 16617
pH 7 440,01 430,00 -13.789 6.010.02 6.140.02 6414 6.7+0.00 6.140.01 -56.081
t-value 7,000’ -15.000 - 1.941° 38,000 - 0,000’ -139.000 -

SHS; superheated steam treatment

) Values are mean+SD

2 .

3 8.

; p€0.05 by ttest between control and SHS
; p€0.05 by paired t-test between 0 and 7 days
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1. B@37| xM2lst Al ol oks9

#4357 Ak AR, 43, mkse] AR7IH0,7Y)Eet
A3 pH W3}= Table 29} 2t} Al 79 heater 100C,
steam 280TCOllA 12 30% T ~EloZ dA gty 7&—8—
Av, dxe] AE dizTdd v Lgte]l =4 AU
(p€0.05). 7¢ F sHSC.E A2 Al wog AFHS v
Alzko]l AUz Mo Wslrt A fI9aL, Ax &4 Al Latd
b Zkol odell ulal] Z+zh 4.9%, 2.3% F7VSFAIL a FHE 8.5%
Zaste] o g Ade =g we FeE JeiTh
W, dj2Te] A9 ARbo]l Aol wEh Lgkd 28.9% A

AY, pHEH St

SR, a 2 21.1% S7kste] O ofFal HMETt ARl
A& & 7 UAATHP0.05). A7} Al SEtolxe] 2
o

n)xE oJ3kS 9I3F Chow YNE(2011)2] 9AFoAd 45C
6% ot Oaﬂ‘l‘ ziald Abtol| Az 75‘ =7} 7}0 27|
e}

S0 S Aelh Ak Fuol] 6% 2ol b A U
i B Q7o) ule) we exold Ag A 2w o
Aol vestont, olge] At ot the Aol
Wal gigoz dvel 4e Ao clAAv B doly
= 227 vugde o sHs e M Halrt A ¢l

Ao}, oFute]l 79 heater 100C, steam 280C oA 30% F<t
2Rog dAste] 22 ﬁaJ’}‘, L g2 Ag 2% gz
Ha] kot 7Y Fell= folHl Abel7t gilon, a g
=0l Algto] A4E Folxl ©] Hls) sHS Al T G
o= AESE YERNATHP(0.05). "= 7A$ heater 100,
steam 280COolA 18 Fot 28 dx|gjdle] 24 u), =
ol Hls Lo b kel v,]x%o; =gton 7Y Fox
8] w2 S FABIEA nhse WA de =dAE O
g2 FABL JATHP(0.05). o3 A= ozl vl
¥ AAE YY) citric acide} FZ FEES 78 Hwang
TYS(201008] 7ok Mgt S wal Il Park YHS
(2012)] AFoA TR plEe WA A F L S A3
I oa g2 TR, 2 A Foe A o 2149
dojdtiar ®Hastglon, % ATl E el 7, SHS
A ol vlsf ofFa st FaA vergar, ¥ A%
T a gro] 18.3% F7Fete ALZ YERGTH(p(0.05). SHS A
gt Al Sub vlEe pHE 4 4.3%0.01, 6.1+£0.01,
6.1t0.01019l0H, thxzw vws] Z zol7b L 7Y
Fo= W37l gE A= YR

2. DAZ7| x2| Alnp, <ub o0b=9l Browning Potential
(BP)Z} Polyphenol oxidase (PPO) &Hd 43}
Zopse A, 4y, whse Alzbo]l Adel] wiE} pro¢]
Ggos 5rH AWUS FHe 4 AstE ozl @A
o

b =1 pal
2l pPrOo XS A 4+ Ao} (Chow YN S 2011,

apple 03 apple
- w
F 004 @
[ < 0 - EESHS *
= msHS : z 0
@ 003 | meontral 2. Qcaontrol
o ~ 024
3 &
0.02 015
Q - >
Q 3
< 0l
< 001
- 005
C
=}
0 7 0 7
anion onion
0.012 0.08
0.01 0.05
0.008 004
0.006 0.03
0.004 002
0.002 0.01
0 7 0 7
garlic 03 garlic
01 *
025
0.08
02
008
0.15
0.04 01
0.02 0.05
0 7 0 7

Fig. 1. Changes of polyphenol oxidase activity (a) and
browning potential (b) of apple, onion, and garlic
treated with superheated steam, SHS (W) is the sample
treated with superheated steam, One unit of PPO
activity is a change in absorbance of 0,001 per minute
per gram fresh weight, * marker indicates significant
difference between 0O and 7days by paired t—test
(p€0.05).

Zuo L 5 2004), &% ZZo ujg} g ko] HEE riAE
T °1E} aEE olE Hiskely] s ©ARle] iR
Z%EV} 7heet REF7I7E S8t dAEsklen, A
gt A5 pro &4 9 BP A= Fig. 190 A
At %3}, whs B SHS xm 2% izl vls| prOo &
ol YAl JEbgaL, 7Y $ ﬂ%zﬂ‘bl Bh ZHol 37
(p€0.05)3=H]| wrall sHs A & Wyt gidek. 2= 7Y
T thzw3t vlusf sHS A g AM—C 95.6%, FI= 50%,
nhE 68%2] PPO &40l oAl 3tk HIE prOe] &gl
Aze] F57, AFEE, FFA7], pH T weh w2 Aqh
PrO= ol B<hgst ;_u; it 40T ol della &do]l =

E31 oCodME EZ43 He Aoz oA o
(Nicolas JJ & 1994, Vamos- Vigyéz() L 1981, Vikousi H &
2008). e 257 SUMESE S4B gashd, )
st Bk, wholop=2 §hg, 1“* Ashkg, ofasi2 B Ak b
sk 52 S7hste] ZAwoz Qg 4 Asks x#sich
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(Zuo L 5 2004, Nicolas JJ 5 1994). Zuo L5(2004)& A}z
FHE 45C9F ssTellA] 287 d5Ae P2 u 2] A
i 65C~95TE AS vie 238 2ol doju= Ao
2 Bug vp Qo £ dA7eMe L] Agow dARE
223k A3, 2o AAEE(Babu TA 2008)2 S18) PPO A
o] AU Wt ofvet E3lFF7|7F AlRdd @S o 4t
a7) AgtEE #4o] RAEI(HME K 2005, Fol AlFo
9= AlRro] ol RSl EFHEE slehk-go] FrAst]
I AAME Mo] FAHE Zlom FAHEY, o AT
oA Al AW ARE A SH3e WURe=s
browning potentialBP) & A3l 2™ (Cheng GW$}
Crisosto CH 1995, Eissa HA & 2006, Sapis JC & 1983), &
AFllME BP & ZAE Ay} sHS Az Fo] thxwdl vl
3 9 Uehsken 7 Sl Ao ®ishr} glo] prO &4
574 Aol v=gt Fde wa i wEkA A%, pro
24, BP 54 AFAZ nFo] E o sHS A s Azl 2
o oA oz Az,

8. oEBY| xalgt Al Umt o0b=9 7|2k HAt

715% Akl Fofdk side 3 41, o4 167 OE )

T e z6.7i5.6xﬂaiv} SHs A2Jg Agel 713w 0d
I 7ol 74 =S ARRste] AR A, Al 73% 0
o= HAFQA 7|EE(G.6511.03), M(6.35£0.67), HF

(5.85%0.81)0] ol H|3)] =2 HFE WQkil(p(0.05),
(5.20%1.28)% ©H(5.40%0,99)2 2T el o]}
Ak 2y 7d Fole AR 7]15(5 55+0.82),
(6.300.65), 8F(5.25+0.96), BH(5.40+0.82), F7H(5.85%0.98)
oM BT 2T B =4 97} H&%M(pm.os). Sz} wh
59 AS 0d 7Y BF gz vjE] dAFHd V%,
, Ut AfbelA] #2713 EE YERATHp(0.05). Al

o] 1% of wet Ewe 7srt fashs AEFS Ho
E dhd) SHS XE] 7 RE FEA 2L JEEE §4
3= Ao g ZR{WrTH(Table 3).

1 T2 o

4, 820 A, Wi, pH, A HE}

Alze] dAglel At Wl wet F 6] 1 A
S Az, A77HGT, 30Y) B AlEEL ¢
=, pH W3}= Table 49, Me] W3l= Table 50 A|A|3]
CABY duE 23-24% 2 dA s A=A 0gA ok
= depted A% 149 $HEE e AEEd v
P& o 2 AolE YERNA| gokon], Zpzte] Ag HE
*e W AFVIRE B A= wWskeE gt BEe
37~40 °Brix®] WHWE UER} Lee SHF(2010)9] A9} H|S
3 g2 Uehyon, SHSE o]43t Ax]ah} A
A7)kl whet o]l wshh ik 1 Aef pHE
RE oA AF7IRE 304 F pH 45 FER 2 Aol7t ¢l
Rom, ol wiAd FHJANE 3~4% Hrkste] The Ei7]

2 f” -~

Rl B S oft

o
=

O
=

Table 3. Changes in sensory evaluation of apple, onion, and garlic treated with superheated steam

tems” Storage Apple Onion Garlic

days control SHS t—value control SHS t—value control SHS t—value

0 4,15i1,532) 5.65+1.03 -3.624*3) 3.30+1.38 4.90+0.78 -4,502‘ 3.40+1.09 4,70£1,03 -3,865'

Overall . . ~ .

scceptance 3304141 5.5540.82 -6.133 2654142 464082 5305 265£113 4451088 5583
t-value 1.704 0.288 - 1.332 1.189 - 1.861 0.925 -

0 3.05+1,66 6351067 8203’ 395k135 5154118 2983 4155108 495t088 2547

Color 7 2.50+1.23 6.3040.65 12,145 280128 480089 5724 325H140 4854087  -4313
t-value 1.027 0213 - 2.981° 0.960 - 2392 0357 -

0 5.05+1.27 5.20+1.28 -0.371 3.85+1.42 4.6510.93 -2,101‘ 3.85+1.34 4.70+1.03 -2,239'

Aroma 7 3654098 5.2540.96 5177 3004107 4704086 5508 3304130 4554123 3116
tvalue 3.9805” -0.131 - 1870 0,170 - 1330 0.448 -

0 4.65t1.38 5.40+0.99 -1.965 3.30+1.62 4.65t1.34 -2,859‘ 3.10£1.25 4.45+0.94 -3,849'

Taste 7 415+1.63 5404082 3,061 2755125 4.6010.99 5176 2804119 4651126 4746
t-value 1.111 0.000 - 1.177 0.129 - 0.679 0.593 -

0 4.20%0,28 5.85+0.81 4863 3351130  485t122 3741 3854081 5000091 4196

Texture 7 3754125 585098 -5.890 3204110 4707103 4439 3451099 505082 5522
t-value 1.056 0,000 - 0343 0396 - 1.252 -0.224 -

SHS; superheated steam treatment
VA 7-point hedonic scale (1=very much dislike, 7=very much like) was
2 Value% are mean+SD
; p(O 05 by t-test between control and SHS
; p€0.05 by paired ttest between 0 and 7 days

S 2 F 22 983 A A 2907 A 435 (2013)

used for sensory evaluation.
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Table 4. Salinity, °Brix, and pH changes of soy seasoning sauces treated with superheated steam and different sterilization methods
during cold storage

ltems Stg;jge control Heat HHP SHS-None SHS—-Heat SHS—-HHP
0 2.3+0,05"% 2.420,00™ 2.340,05" 23+0.11° 244005 2,3+0,00"

Salinity 7 2.240,05" 234015 224015 244011 2.440,00™ 234011
- 14 2.340,05 2.240.20" 231010 2.240,05 230,20 2.320.10
30 2.340,05 2320,05" 230,05 234015 2.4+0.05 230,05

0 39.0+1.00 39.3+0,57 3764251 39.0+1.73 3864057 36,043 46

N 7 39.0+1.00 39.0+1.00 3764251 3934057 39.6+0.57 38.6+1.52

b 14 38.6:1,15" 40,043 46 3934115 38 342 30" 38,611,157 39,0+1,00™

30 40.0+0,00" 38.0+0,00" 3934115 39.6+0.57° 39.6+0.57" 38 6+1.15"

0 461001 464001 474001 46+0.00™" 454001 47+0.03%

7 4.6+0.06™ 4740027 4740,05* 4.740,01™° 464007 4.6+0,03""

prt 14 450,05 47016" 45015 461003 4610.03" 4.550,04™

30 454001 45+0,01% 454005 454001 454001 4,5+0,00™

Heat; heat sterilization, HHP; high hydrostatic pressure sterilization, SHS; superheated steam treatment, None; non-sterilization

Y Values are mean+SD.

? Different superscripts (small letters) within the same row indicate significant difference as superheated steam treatment & sterilization methods at
p(0.05 by Duncan’ s multiple range test.

% Different superscripts (capital letters) within the same column indicate significant difference as storage days at p{0.05 by Duncan’ s multiple range
test,

Table 5, Color changes of soy seasoning sauces treated with superheated steam and different sterilization methods during cold storage

ltems Stg)arjge control Heat HHP SHS—-None SHS—Heat SHS—-HHP
0 4874031™ 5.70+0,26™ 49020,19™” 3.9040.16" 478045 5.17+0.24”
7 4092037 5.600,17°% 5.98+0.73° 4.46+0,34™ 4954043 5.48+0,18"
L 14 4674242 3.27+1.27" 6.23+2.47 3.1120,67° 3,54%1 53" 6.08+0.69
30 2542025 2.72+0.20™" 3.98+0.83" 3124005 2.46+0.28" 5.50+1.66°
0 1.42+0,02™ -1.60+0,24™ 1.7120.15™ -10.49+0,14"" 10 44+0,05° -10.6310.36"
7 1.85+0.34" 1434038 1694030 9.6240.42" 9.85+0.34" -10.75+0,14
a 14 3214173 3,490 40" 3.27+0.98™ -10.48+0.83 -10.11%1.79° -957+0.30°"
30 10,620,61% 11.4240,06™ 434+0,57° -10.91%0.12** 9.87+0.92" 10,1020 43"
0 3.75+0,18" 3,5540,00** 7.50+138" 3.46+0.45" 3.5040,15"° 7.47+2.00"
7 8274259 6.632.86" 8.76+0.25" 498204 7.28+2.93° 6.10+0,62"
b 14 28942 60" 568£0.71"° 6.404317" 535+1.19 6.75+2.26™ 5.19+2,00"
30 3,1940.16" 3,0420,04" 3804058 3124001 3,03+0,07" 3.76+1.79"

Heat; heat sterilization, HHP; high hydrostatic pressure sterilization, SHS; superheated steam treatment, None; non-sterilization

Y Values are mean+SD.

? Different superscripts (small letters) within the same row indicate significant difference as superheated steam treatment & sterilization methods at
p(0.05 by Duncan’ s multiple range test.

% Different superscripts (capital letters) within the same column indicate significant difference as storage days at p¢0.05 by Duncan’s multiple range
test,

Korean J. Food Cookery Scii Vol 29, No. 4(2013)
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Fig. 2. Total viable cells of soy seasoning sauces treated
with superheated steam and different sterilization methods
during cold storage. Heat; heat sterilization, HHP; high
hydrostatic pressure sterilization, SHS; superheated steam
treatment, None; non—sterilization
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Fig. 3. Viscosity changes of soy seasoning sauces treated
with superheated steam and different sterilization methods
during cold storage., Heat; heat sterilization, HHP; high
hydrostatic pressure sterilization, SHS; superheated steam
treatment, None; non—sterilization
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Table 6. Changes in sensory evaluation of Bulgogi seasoned with soy seasoning sauces treated with superheated steam and

different sterilization methods

items” St;arjge control Heat HHP SHS—None SHS—Heat SHS—HHP
0 5.300.86"" 3.7541.25° 4.90+1,02° 5.05+146" 3.90+1.16" 5.30+0.86"
Overall 14 5.0041.12° 3.9040.71° 480083 475+111° 4.60%153" 5.600.68"
Aacceptance t-value 1.031 -0.679 0.335 0.825 1350 1301
0 5.004097" 445+1,09" £90+0.78" £90+0.78" 4254085 5.35+0.81°
Color 14 5.00£1.07" 440104 5.00+1.21" 5.00+0.91" 4.95+1.09" 5.45+0.75”
t-value 0.000 0.252 -0.317 -0.357 -1.926 -0.418
0 5554075 3.85+1.49" 5.40+1 56" 5454082 3.80+1.05" 4804115
Arom 14 495143 3.45+0.94° 4,80136” 465+0.98” 4,65+1.08" 5.30£0.97"
t-value 1878" 1506 1285 2557 -2.005 -1.949
0 3.10+0.78" 3.35+0.87" 2754063 2.95+0,51" 3.20+0.83" 3104071
Saltiness 14 2854074 3354081 2.95+0.75 3.05+0.82 3.30+0.86 3.0040.56
t-value 0925 0.000 -0.890 -0.490 0302 0.490
0 2.70£0,73" 3204105 3,0040,72" 3104085 3.25+1.07" 3354087
Sweetness 14 3.101+0.64 3.4010.68 3.15+0.74 3.15+0.93 3.0510,99 3.05+0.75
t-value -1710 -0.698 -0.679 -0.271 0.556 1.064

Heat; heat sterilization, HHP; high hydrostatic pressure sterilization, SHS; superheated steam treatment, None; non-sterilization

VA 7-point hedonic scale (1= very much dislike, 7= very much like) was used for overall acceptance, color, aroma and a 5-point JAR scale

(1=not enough, 3=just about right, 5=too much) was used for saltiness, sweetness,

? Values are mean=+SD

¥ Different superscripts within the same row indicate significant difference as superheated steam treatment & sterilization methods at p<0.05 by

Duncan’ s multiple range test.
K p(0.05 by paired t-test between 0 and 14days

Korean J. Food Cookery Scii Vol 29, No. 4(2013)
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