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Abstract

Soy sauce, a basic ingredient in Asian cuisine, is made of fermented soybeans, salt, water, and barley or wheat flour. The
sensory characteristics of soy sauce are not only determined through its main ingredients but also by various flavor
compounds produced during the fermentation process. This study was conducted to identify the sensory attributes of five
different commercial soy sauce samples that differ in Meju types (traditional Meju or modified Meju) and usage types. Thirty
three sensory attributes, including appearance (1), odor (16), flavor (14), and mouthfeel (2) attributes, were generated and
evaluated by eight trained panelists. The collected data were analyzed by analysis of variance and principal component
analysis. There were significant differences in the intensities of all sensory attributes among the soy sauce samples. Soy sauce
made with traditional Meju had high intensity of fermented fish, beany, musty odors and salt, Cheonggukjang, fermented
fish flavors. Whereas two soy sauces made with modified Meju were strong in alcohol, sweet, Doenjang, roasted soybean
flavors. Two soy sauces for soup made with modified Meju had medium levels of briny, sulfury, fermented odors and bitter,
chemical flavors and biting mouthfeel characteristic.
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7Hge] gute] ek RFHEE JhEelr] 918 NaCl
(Duksan Pure Chemical Co., Ltd., Ansan, Gyeonggi-do)
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4) FAEA

kel E47 e w7 A el sl 391342 Microsoft
Office Excel 2007(Microsoft Co., Redmond, USA)S A&
stgom, &akel thaf 3, 6, 9, 12 2 1589 sidsh=s &
TA RS FEE =& tHLee 2012).
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9 7o E AYuFE W= 7HE 15 (Soy sauce made
with traditional Meju; STM-D), ¥=Z7Hd 2% (Soy sauce
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FulF= e 7 2% (Soy sauce for soup made with
modified Meju; SSMM-D and SSMM-S)°|iT}. oA AF
gk npe} o] AT A TS o3 F AP
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642 BEREFCLBET Vol 28, No. 6(2013)

<Table 1> The identification of 5 soy sauce samples

Sample Type NaCl (%) Major ingredients”

STM-D Soy sauce made with traditional Meji® 20.1 Meju, salt

SMM-K Soy sauce made with modified Meju® 144 Soybean, wheat, salt, alcohol
SMM-S Soy sauce made with modified Meju 13.1 Defatted soybean, wheat, salt, alcohol
SSMM-D Soy sauce for soup made with modified Meju 18.5 Meju, salt, alcohol

SSMM-S Soy sauce for soup made with modified Meju 19.4 Meju, salt, alcohol

DThe data from Korea Advanced Food Research Institute
DMajor ingredients listed on the container

ITraditional Meju which is molded with a cooked and crushed soybean in a block form and then exposed to natural condition
“Modified Meju which is molded with a cooked and crushed soybean in a block form and then exposed to selected microorganism
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Gyeonggi-do)2] daylight(D65)3}oll A AA| =0,
ol M3 = ntie A59] 7359 thE AMEL Al 2 =
A= 271890 id 8 4E 7] BEoE Fate 1]
A g 7E Al 13- slgstE A2 Color Guide(Dainippon
Ink and Chemicals Co., Tokyo)ollA] 313%, 158 a3t
= A& 582 9] A ARSI

4) J7F W& 2 Hxp
7t B Brke & 3 B o3 o8 FEdeH
WEELS g AR BE #53 SA4E U F v A
w7 }O]——* monadlc A5 0|43t Jeong 5(2004)
54 37 A dlida
oA &71¢] %’73% HiL §71e ZE 7ol tiA &
| 33 SolnAHA] HAIE B 4148 2 o)
E4 7} Alole g 2 AE<A pasteur pipette
3lod 31HE-(0.11£0.02 g)yS HepRl 23| Hojrug] 3L
HEE 33t (Jeong 5 2004). A5 H7} Afoluck
& AL(2042°0)2] A4E YL 3 pglon,
7Rk Folle 1] F2] Al FHsHoh AL
63 FEHE(0-158)= AHEsRlem 052 &)
ol e e, 18l 15802 Z4rs
ZE YR
7=

S ML E R DN

o i l'U
4
N
(I
9
g r
N
-~
o
oL
i
filo
e S
By
o
o
£
oft
m

;

f
=

o =
oo oot
k)

NI

o
o 1=
e

B
Hof

fF

rr

i oft it rot & (g o ¥@ e o 1o
ox
o

>
oL -]Im
oy

o
i3
oo i
=)
lo
A
2,

i)

om, A7 ool v 54 W7ol ¥

2~
e
= T e 7 Hastely] flste] Aol AR



o 2Elx g e B4 Wt Bu ¥ 0 adse
light box o]%5sle] £ f2e] 911 Aol AL
slinh ARe] ke olBd A4 oA 114 2 .
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5) TAEA

AAPA = SPSS for windows 18.0(SPSS Inc., Chicago,
IL, USA)YS ARg3ste #AHEA](analysis of variance,
ANOVA)S 33}%12™ Duncan’s multiple range testE
ol 2 ARZEe fold Atols AAsIATHa=0.05). 3
7t A&} IeF 57 HAE sokste] YeRA Y] S8l
FactoMineR 1.13(Husson, Josse, Le and Mazet) Z7]X] =
o] g-5fo] FAE-EA (principal component analysis, PCA)S

LERHI.

X
=

i)
i)
=)
R

st J7F Al Bad ¥ Jer] flske] o
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<Figure 1> 339 sigat= NaCl +&4-2 8.8%, 6532
13.2%, 9% 17.63%, 1282 22.03% 28] 1582 26.5%
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@ 59l 2, WEES 2F4UAANE U R FEY &
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2. BAREME E6H 7HEe| HsX EY
7ol BAREA 6 8-S Sl el Folstel 4%
gk H7F 5L BF 337 o3 SR TP
2o EAol, & EAo2E W Mg SR
A, A=A, =2, AR, d, H2F, &
Bol3k, sletekE, R, A3, &g, waF 540
HATH 3 gu] EAo 2 Agk wulh A8k 40k MSGHE,
=548, @S], =3, g, 52353
0], Gd=-E3, shetekEaiv|, FH|HEm|, eetEan] 54
o, UKt B0 R ofdzz | Wtz EAdo] s
HATh AE o] 54 goof gl B 54 gofo] A
sl AR FFEZLS <Table 2>l
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<Figure 1> Regression equations displaying the relationship
between NaCl concentration and intensity of salty taste

Bt A 55/ 1P ele BE EAA o4
Al (p<0.05)7F = ASE YR Th<Table 3> 24P e
YR SMM-KAEA 7P =A] ek om & t&
F27H42l SMM-S, =+7H4<1 SSMM-D, SSMM-S 2]
A2 7P STM-D =02 Yolhtt, 7-de] e WUzt
= 7hg2HERQ] melanoidin EZ ] gt ACZ(Kang 5
2011; Kim 1995; Kim 2004) AjulFH = P T2
S o] AN ETE 2A Yeigths A7 23 (Jeon 5
2002)= 91 A4E S slenh & 54 T A
Mg FE o3 F27HE SMM-K, SMM-S, =#7Hd<]
SSMM-S, SSMM-D9] =AIHIZ WA Yelte™ xF Al
2] 7421 STM-Dell= wil-¢- 2A Yttt o] d3k= 84
ot S 8 R TeofAe NFAPEE S4%80]
U dgag oz Adox {EjEs gaige] dko] Erh
= AFH I (Seo & Lee 1993)0llA = ZolE 4= g}, F3t
AP F2 = 7Pge] Adle 77 Az A Fognt ¢
st war)|de] s Fdo| i Arise Ad st
ol 4 a7 A= 7] wiiol AHTE e Al
2] 7247421 STM-DollA &3-& o] 71¢ YAl 7k Ze
2 FZ=%tH(Seo & Lee 1993).

@3k SMM-K, SSMM-D, SMM-SellA] 2]z o2 =7
BRI SSMM-SoflA] 2 TR0 2 UHA| YR o™ e
21 7731 STM-DellA = -9~ WA velsdtt. 7o) w3
A 71918= AL Z Maltol¥} 4-hydroxy- 5(or2)-ethyl-
2(or5)-methyl-3(2H)-furanone(HEMF)°] &#4 UthLee 5
2006). HEMF= W= vHAHE & g4 o2 thiy
Flebdeks W slE 2242 deA 9)o)(van Boekel 2006)
S HEMFE AAdste Wdets vkgo] o ©ol
o|Fo| whael thet F=rt AstA H7HE o= AeE
o} Algke 7ol SSMM-DelA 71 =4 Yelsken
o]& 9l AJol= ol A+ SMM-K, SSMM-S, SMM-S =L t}
o2 A veRte™ Al 7HIR1 STM-Do] 24 2
2 YA YERiT

Ak JEFE 9= SMM-K, SSMM-D, SMM-S,
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SSMM-SellA] frejd e =7 vebskon STM-D7F 7H
S vt iR A S7d9-S STM-DellA 7S E=7)
B e om A vl AlgoMe 2 540 ’““’41;‘493
oFsHAl H71=EATh. BEE 5230 HEHTE AN
g Ul AlEelA =A vgkem A 7}l STM—D°1W
el oz oFslA Vel ©aHE3R2 2-methoxyphenol,
4-ethyl-2-methoxy phenol =&l 7]9lsh= 202 HIE ]
S (Steninhaus & Schieberle 2007) FZ7HEol|A EoF 3k
< pyazines®} ethylformate &2 7]A3sk= Ao 2 deiA
A0 (Seo 5 1996) |5 FTAFE-S 7HF g wdE=
Hg-o] A ES] Zlor FA

Azt ol AYuF= v 71 STM-DY|
A fFelAer 7P E vE e UA] AlgeMe W

Al vEbstth 283 2R STM-DAA R 22 540]
Uehdth 419, Bl F B WRANFE 77gelA] my
81 %4 FolehaL 2 5 giul, 1ol olHE Ui 4
# % indole ol Wo} AW Ielhsh e BT W
7F gz dEA 22 (Seo 5 1995), 3-methyl-1-butanol
3} butyric acid= 7FgollA EFFHE e U= AR
I AtKSeo 5 1996). o)== thE 7Haa} vl WS o A
|8 vFrt s =] witel] olol] #AT 4] F
F7F i vhFete] o] xpolrt B S Tal AbsE

sheterEae TR BE R, S8Rl SMM-
S, SMM-K, SSMM-S, SSMM-Dol|A] §-o]& o2 =4 1}k
o AYPWFZ THE STM-DolME mf$- SA Vet
Mg T2 e 7PgollA tiF-E FAREST ARSEHIL

AoeE TR (Lee 5 1997)= MHHFE W 7H3 Al
Fol|A] sls} oFEo] folHog oA v olfE UF-
Argsial ot FHIHES AvlFE = STM-DellA 7t
& e Jebskem {91291 ztole o ARE SSMM-S

oA E=A YeRdem, SSMM-D, SMM-S, SMM-K =22
oFsHA UElsth FRldEdS F2 Isoamyl alcohol, 1-
Propanol#} ethyl-benzene =2¢l o]t A= UeiA] glom
(Ji T 1992; Seo 5 1996), AT~ 7HgvlFol vlsf T
ol =7] ol F Hdkde] ¥ Aeltha o5
o]

A5 BFE MUK 71 0 LEston fel
ol zJol= EOIZ] 2A T SSMM-D, SMM-SAIM = A L
EPt o SSMM-S 228]3 STM-D =02 oFshA Yehgth.
HEHe SMM-KZF o8 o2 =7 Vet en SMM-S,
SSMM-S, SSMM-De] St yelton STM-Do] 71 st
Al vebgth 23, 85 daH e TR ezl 7H
& AFAA AHlFRE HEolxl AlRRT fojHo R

7351 ‘JrE]r‘rlr e I+ A
gn) BN Z TZHTE 71302 B71sk Auke )@

i l—ig
F2 = STM DollA 71 ZsHAl L}E}k}@% SSMM-S,

Kol oFatA YRt x| A3 7t Al5¢] NaCl &
T<Table 1>9] =919} AR89l om 919 A= JgdF
2 0E 7HRY AuFE vhE 703e] gio] Ere o)
e AT A (Lee 5 1997)2F LA S} T@uke 27l
SMM-S, SMMKellx] 713 371 %7112 SSMM-D,
SSMM-S7} 2] #Q1 ztol& Holm B F7k=| i}, 18]
3 STM-D= "¢ WA B71=c). Fo=2RF dadte 1F
Fo Falagor AFEE G| FHo] aaggow
glucose”} A= AL 2 5]"3*0] S=(Seo & Lee 1993)
ArZAZ7t Dt Foznt Pgshs STM-DollA 71
‘/‘71] 7k Ze de H Z3 9)u). Bk opug}l 7hge) ur

SN = W get= ko] ¢ %ﬁo}ﬂl el
ﬁtﬂ Hdet= ko Aofsl= 718 o2 g ANE T
Foll w} 7Hge] dutey Aut 5 #e4 a—éﬂl TS
ol AztEm g9 ool tist At o A=Al ol F
o] do} Ftha Tehe ),

Auke A FE BE ) 7P ARl =4 Usker
A2 THE STM-DolA Fojd oz v Yepdt}. ©
g 2 02 AR} 7Sk $£4] 2 dIS vAe
Aok (Park & Hwang 1995)2 7Hgol|lA AA == H]§ A
f7]%Fe1 lactic acid, furmaric acid, & succinic acid®l] 7
Skie=t %Lﬁqxil ITHChung 5 1985). &2 @23

7o) 739 el Al 202 ke fr)skEke] Al
HF2 @ gl s Bol pH7F Bl Yehdthis A
(Son 5 1998)= Aefw|FE W= STM-D7} §-o]H o= uF
A U Ax4E A9ysta o 2% AgFz e
STM-DellA 7P sl Yebst e SSMM-S, SSMM-D,
SMM-K 783 SMM-S &02 v Yehdt) ¢ da=
garol| olsf 2ubo] oA Pt B (Kim 2007)2F AHke]
AWk I T2 A (Park & Sohn 1997)014E 3} ZHro)
U 93} il 2o EeER Qe 2uke] eE 4 9
Tha BAEISI). o]of AulFE vhe 7] nto] Aty
A0 2 ZFsARE BeE R Qle) ute] Aeld 4 dvkal A
B9t MSGEE 2742 SMM-K, SMM-S7} =7 1t
EPtom SSMM-D, SSMM-S, STM-D =0 & §-2]%2l 2}
& Holm WA Uehdt) 739 ke ERR= 553
o B4 F shel MSGHERS thild g AME<] fz]oln]
hk Sk A B ofs) Rt A Ack(Park

_4
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1] &= Y] A 8ol Hla] STM-DOlA frojzlo g u
Al Yebgttt. @38 o= SMM-K, SMM-S, SSMM-D
7F felF oz =4 UeRtem SSMM-S7F 2 thEoll e
] STM-DolA @A 3HA A et d3adn|ol =
SMM-K, SMM-S, SSMM-D7} f-&j8 o8 =7 Yeyton
SSMM-S, STM-D <02 §-9o|d oz v Jephdtt 9%
FolXe= STM-DE Al2jgh U] Al5e] HE zto|7} SIAA
e 73z olE Bt A F=34dre H=
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<Table 3> Mean intensity scores for sensory attributes” of soy sauce samples

Sensory attributes STM-D SMM-K SMM-S SSMM-S SSMM-D
Appearance brown color 3.07¢ 11.75° 10.82° 6.21° 10.07°
Alcohol 371° 7.18 714 6.86" 6.64*
Sweet 1.61° 7.64° 7.04° 5.71° 7.14°
Sour 229° 443 3.89° 4.18% 4.82°
Pungent 6.21° 439 3.68° 3.96° 432°
Doenjang” 1.89° 6.39* 6.25° 5.54 6.29*
Cheonggukjang® 8.89° 2.18° 2.04° 2250 2.39°
Burnt grain 1.32° 6.43° 5.68° 5.79° 5.86°
Fermented fish 9.43° 0.00° 0.00° 0.00° 0.00°
Odor Spoiled tofu 7.46° 1.500 1.46° 1.86° 1.86°
Roasted soybean 1.14° 4.96* 4.54* 421° 4.79*
Musty 5.61° 0.68° 0.50° 0.75° 0.71°
Chemical 1.96° 4.86° 5.00° 4.64° 4.64°
Beany 2.04 1.50° 1.57° 1.82% 1.64°
Briny 3.64° 6.39* 5.75% 5.11° 5.89%
Sulfury 1.75¢ 6.07* 5.43% 5.04° 5.36%
Fermented 2.00° 2.50° 221 2.18% 2.18%
Salty taste 12.00° 6.82¢ 6.25¢ 10.29° 9.39¢
Sweet taste 1.79¢ 7.46 7.89° 5.46° 6.75°
Sour taste 221° 3.89° 3.79° 432° 4212
Bitter taste 6.96° 4,574 4.00¢ 5.46° 4.93%
MSG taste 2.43¢ 7.79 7.68° 5.46° 6.57°
Metallic 2.43° 5.39° 5.68° 4.96° 5.11°
Flavor Doenjang 1.79° 6.71° 6.54° 5.50° 6.32°
Cheonggukjang 8.86° 1.96° 1.68° 243° 229°
Fermented fish 9.25° 0.00° 0.00° 0.00° 0.00°
Roasted soybean 1.25° 4.86° 5.04% 3.96° 4.79*
Alcohol 2.96° 4.71° 4.96° 454 479
Chemical 2.14¢ 4.68%® 5.36° 425 4.46°
Beany 1.89° 1.32° 1.29° 1.79° 1.50°
Bumnt grain 1.64° 5.79° 557 4.50° 5.43°
Biting 7712 446" 4294 6.18° 543°
Mouth feel Astringent 754 432° 4.00° 6.00° 5.540

DMeans of 4 replicates from 8 panelists; mean values within a row not sharing a superscript letter are significantly different (p<0.05, Duncan’s

multiple range test).
DA Korean traditional soybean paste

9 A Korean traditional soybean paste which is made from whole cooked and mashed soybean fermented for short period with salt
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<Figure 2> Principal component (PC) loadings and scores of the sensory attributes (a) and soy sauce samples (b) for components 1 and 2
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