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Abstract

In this study, we tried to compare and analyze the taste components of Korean Ganjang made by a conventional method on a
small scale and aged for 3 years and brewed Ganjang produced by a large company. As a result of the study, a total of 22 types
of free amino acids in liver were detected. The main amino acids of Korean Ganjang were glutamic acid, lysine, serine,
citrulline, alanine, and leucine, then, the main amino acids of brewed Ganjang were leucine, glutamic acid, aspartic acid, valine,
serine, alanine. The content of glutamic acid in the composition of free amino acid was 12133.69 mg/mL, more than twice as
much as that of Korean Ganjang . The content of leucine (bitter taste) was 5933.37 mg/mL of brewed Ganjang , which was 2.9 to
7 times higher than that of Korean Ganjang . Overall, the content of glass amino acids with savory, sweet, and bitter flavors was
found to be very high in brewed Ganjang (BGS) than in Korean Ganjang (KAS, KBS, and KCS). On the other hand, GABA
was 456.43 mg/mL for Korean Ganjang KBS, 3.3 times higher than brewed Ganjang . Brewed Ganjang had higher glucose
content, inorganic content, iron (Fe), organic acid lactic acid and acetic acid content than Korean Ganjang . Korean Ganjang was
found to contain high saturated fatty acids, calcium (Ca), and sodium (Na).
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3t 3 S HOt2[oA AHH Hmot 7HY
. ShAl ZHE o 2 KAS (Ddobagi Ganjang, Ddobagi
Co., Korea), KBS (Kwangiwon Ganjang, Kwangiwon Foods Co.,
Korea), KCS (Kim Jong Hee Ganjang, Dohang Co., Korea)& At&
SIUCH 2|10 CH7| YoM o =9 LYxZHE BGS(brewed

Ganjang 701, Sempio Foods, Co. Korea)& 0|83} RCt = A
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ol ArgE HE2 2E 2Bz FYUSY Yo 22t

Ol AHE3HRALH

3.1. S2|of0|

4t 5g8 70% OfftE 100 mLo| @ 2% M=
(Biofuge stratas, Thermo Fisher scientific Inc, Hanau,
Germany)st @i, 45°C O|8}o] 20N ZAE=8I0 OfEHS
S HASHSCE s=H2 0.1 N HCIOA &35t T, 045 um
membrane filter(Millipore Co., Billerica, MA, USA)S 2 0f1}s}
Lt Agilent 1260 infinity FL detector (Agilent, USA) ZH&HE]
High-performance liquid chromatography (HPLC, Dionex
Ultimate 3000 (Thremo Dionex, US.A)E 235} SCt Q2| Of
OrM2 Inno C18 column (46 mm x 150 mm, 5
um/YoungjinBiochrom, Korea)& AtE310 1.5 mL/minZ &£2|
StQICE |2 ofo|it &2 Amino acid standard (agilent

5061-3330, agilent 5062-2478)& At& 3}t SILt.
3.2. ge|g

F2|Z(free sugars)2 AFE ST (0212 HF EAHZ At
85} ALH A| X2 ™ ZAZ=7|(refractive index detector, RI)7} ZH&¢
Zl High-performance liquid chromatography(HPLC, Waters,
Palo Aito, CA, USA)2tcarbohydrate high performance
column(250 mm x 4.6 mm x 4 um, Waters, Milford, USA)&
AHBI A

3.3. X| kAt
X EA BEMO| = 220|231 HE7|(flameionizationdetector,
FID)E Z~AtsE Gas Chroma -tography (GC)(SCION 456GC,

Bruker, Germany)& At&3}0 SP-2560 (100 m x 0.25 mm x
02 um) 22 FASACL FYRL| 2o 225°C HE7|Q 2
L= 285°C O|RICE AYH 2= 100°COoIM 427 FX|ot =2
3°C/minQ| H| 22 240°CTIK| A&A|7|1, 158 S0t QXA
Ch Olsd 7tAa= A& O|RACH A2 £&E= 0.75 mL/min®}
1, injection volume2 1 plO|QUCt [2| XAl HHake
Supelco Co.(St. Louis, MO, USA)2| FAME mix& AtE235} Lt
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3.4. 27]1& (Fe, Ca, Na, K)

F7|E (minerals) 242 7t& 2F 03 g = X3 sto] 70%
HNO3 10 mLE <ALt 3|MsH 2A-Z microwave digestion

system (22 MARS 6, HZAt CEM)Z 2ot = 14 %
HNO3 2oz _IM.'CF_P HZ=gZ%(Inorgranic  Ventures)=
BEQLCE L, UEE, Aol g2 Inductively Coupled
Plasma - Optical Emission Spectrometry (ICP-OES, iCAPTM
PRO XP Duo, Thermo Co., USA)Z E2MSIACt 27|12 24M
o Zh& 39336 nm, LIEE 589.59 nm, B & 239.56 nm,
Z & 766.49 nm%iLCt.

3.5. §7| 4t

AMNBEE SB42 =FES Sepak C18 cartridge2 Aot
% 045 pym membrane filter (Millipore Co., Billerica, MA,
USA)E 0|83t OfutstRALt |7|4H2 UV29 DADIG ZHAHE
High-performance liquid chromatography (HPLC, Agilent
1200 series, Palo Aito, CA, USA) BAMEIACE 0] of
column2 ZORBAX SB-Aq (C18 Column, 46 mm x 150 mm
x 5 pm, Alltech, Deerfield, I, US.A)E AtESIYLCE pHE
2.0Q1 20 mM aqueous phosphate buffer/ acetonitrile=99/1
(vV)F, L2 10.0 L, E2[EE= 1.0 m/min, ZEHE
2 25C §FZ & 210 nmojM ZHSIQACL EEEAE
citric acid, malic acid, oxalic acid, succinic acid, formic acid,
lactic acid, fumaric acid %! acetic acid (Sigma, US.A)S
AL AL,

3.6. EA| XN

2 MH0|AM YO{RI ZAp= SPSS 27.0(SPSS Inc., Chicago 1L,
USA)E 0|83t 2MEA S HAISHI L, &4 ZAutof Tiot B
M X}(standard deviation)2 L}EFLYRICE ZHE

Alg 7to] Ha7t 89| ZHHE2 Duncan’'s multiple rangeE&

0[-83t0f p<0.001 =F0f| Al & A|SHRUCE

Table 1: Free amino acids composition of Ganjang samples

4. 71 Y DY
4.1. 92| ofo| At

| ofO| At 22F0| AEE|Q D Table 11 ZECH

opolle it =4 S &2 BHAIZHEH(KAS, KBS, KCS)2F 2F
£ HQICh oot ofnj ke dtel =g o| XHO|
o| Xfofof ek el MEDHHoA ol =0
SFE}X| 7] HHE2O|CHKIm, et al, 1996). SHAIZFEL
2| of0| 4t =M & Glutamic acid7t 5008.91 mg/mLS
2 I =2 sEg HQUCt O|(lee, C. H., 1973)2F Z(Kim,
| StAZHE = glutamic acid E2F0| 7% =
Al LIEFSECE QZEZEEFO| Glutamic acid= BHAIZVEFE T 2~4H)
ofe 12133.69 mg/mLRYALCt Leucinel| &2 QUZTZHEO|M
5933.37 mg/mL 7}& &= ULt

SHAIZEES| FRoto| it
citrulling, alanine, leucine@ 2 L}EFGICE URZIMOl =0 F
2|0t0] = 4t2 leucine, glutamic acid, aspartic acid, valine,
serine, alanine& L}E}LECEH

b [ ofolAtel HEoME A ESHglutamic acid,
aspartic acid), tt8t(alanine, glycine, proline, serine, threonine,
histidine,
methionine, phenylalanine, valine) 52| Ot& =olgh £ QICt
(Ko, et al., 2003; Yoon, 2003). stAIZHEE (KAS, KBS, KCS) ELC}
QFRZHEF (BGS)O||A| ZHAIGH CHOH 220ro| Q3| ofo|i At M

glutamic acid, lysine, serine,

lysine),  #28f(arginine, isoleucine, leucine,

I'

—_ A

o eREO0| HEtHo= iR EA LtEHGCh &2 HZ=E
of MEUT2 3 HLYHS 0|8310] M=t L=(HFA)
2o BIsH ZEDOIL; T F0[7F HoLt 4o OF F
st

oFaf OFO| ZHSHCHKIm, et al., 1980)

GABAL= BHAIZHEE KBSOf= 44981 mg/mLo=z Yx ZHa
140.18 mg/mLEC} 3.3 &= LtEFGLCEH
acid)= H|EHA ofo| - ito] AdFo2 Fir, AEY A SR §
2 YHsiF= ME dEEE0|CHMoon, 1994). % &(Choi,
2016)9| igtet &2 & A= R2|0t0| . Ato| CHOk B
1 GABA SO M SHAIZHEO| O = A LIEFGCE

Zt8Hy-Aminobutyric

1)
Free amino acid Sample E-val
/mL) -value
(mg KAS KBS KCS BGS
Aspartic acid 617.50+7.76" 188.50+10.29° 716.12+6.17" 6311.72+69.87° 13331.49%
Glutamic acid 3702.88+10.02° 2262.45+52.89° 5008.91+28.40° 12133.69+40.54° | 28748.327
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Asparagine 305.79+6.18° 191.30+0.97" 663.46+12.91° 35.39+5.24° 2445.66™
Serine 492.53+5.48° 360.27+6.41% 1112.13+16.98" 4228.62+73.31° 4605.07™
Glutamine - - - 78.55+0.11 -

Histidine 573.57+5.00" 107.33+17.44° 521.11+15.49" 1053.86+6.18° 1978.03"
Glycine 311.43+1.25° 271.71+10.73 421.88+4.16° 2520.84+46.76° 413159
Threonine 495.78+2.88" 335.84+9.17% 844.42+6.45° 3193.80+33.63° 11263.98™
Citrulline 638.42+17.61° 304.43+5.95% 1232.89+28.83° 640.75+1.40" 1013.06™
Arginine 897.62+3.69" 323.69+1.16% 350.67+17.48 2465.63+33.67° 5569.03"
Alanine 604.84+0.58 1353.17+29.34" 1280.69+20.23" 4074.13+58.73° 3992.16™
GABA 92.86+0.66" 449.81+28.10° 86.55+2.45" 140.18+1.90° 300.433"
Tyrosine 718.48+3.90" 373.33+4.25% 896.33+8.79° 672.62+9.41" 1895.52™
valine 578.87+1.85° 718.29+7.50° 1022.91+7.47° 4276.48+48.04° 10241.76"
Methionine 40.32+0.23° 129.58+0.91" 245.52+6.00° 905.08+10.95° 7856.07"
Tryptophan - 227.25+7.76" 144.73+1.00° 300.80+1.55° 2089.83™
Phenylalanine 606.48+3.28° 696.54+9.58% 1168.74+4.49" 3614.52+44.00° 7800.48™
Isoleucine 480.64+0.77° 601.02+9.11% 1030.01+5.14° 3965.14+50.00° 8322.93"
Ornitnine 543.43+29.92" 232.39+4.12% 332.53+1.45° 772.55+6.07° 483.28™
Leucine 743.52+9.63 1050.17+14.88° 1776.70+12.20° 5933.37+69.04° 8890.62"
Lysine 1240.52+11.06° 1146.97+45.09 1552.83+42.67° 3783.64+33.42° 2443.64™
Proline 192.29+3.83 425.12+76.79% 800.97+10.11° 3033.18+155.11° | 452.70"

KAS: Gangwon-do Korean Ganjang, KBS: Gyeonggi-do Korean Ganjang, KCS: Chungcheong-do Korean Ganjang, BGS: brewed Ganjang
2 Value are mean + SD. " p<0.001

924 Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test. Each
value is presented as mean + SD of 2 times.

4.2. g2|%(free sugars)
s},
fructose, glucose, maltoseo| CHHZE
7 =8 ot 20| 2 FCHKIm, et al, 1985). oHAl ZHEHO) KAS
= 5

.53~2.39 mg/100g, ¥Z=7ZHE 5.21+0.02
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. o L BGS 164 KBS
Fig. 20+ Z1Ch 31 £43F BAFO| X4t T2 mIA|Y

4k palmitic acid, steari i
O ZHYE|QCE YZZEHL ZIX|EAE palmitic acid, stearic
acid®t LtEFSECH SHAIZEEEO| palmitic acide= 0.108~0.122
mg/100g, stearic acid 0.082~0.09 mg/100g0|1, Y%Z=7HEI2
palmitic acid= 0.085 mg/100g, stearic acid 0.051 mg/100g & KCS

Ch. ZopR|Gato| ehdr2 oA Z2HY0| ¥ ECH & A LHEt

HtAF oleic acid, linoleic

(@}
Q
o
o
MHT
H
ot
Ral

153

SO ZHRo| FEXHE 7} shAl ZHE e CHE(E)0|1, YR Figure. 1: Free sugars composition of Ganjang samples
S| T2 XHO|2 XYLt &2Fo| THEA 2M4E Aoz T
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4.3. X|qtAk(fatty acid compositions)

SHAIZHE OF QR Z7HE Of K| Ak(fatty acid compositions)2 Fig.

0.12

0.10
0.08
0.0
0.04
0.0
0.00
KAS KBS KCS BGS

W Palmitic Stearic Oleic Linoleic

Free fatty acids {mg,/100g)
o

=]

Figure. 2: Fatty acids contents of Ganjang samples

Xl HEAF XA S 3pX|HEAF palmitic
At oleic acid, linoleicO| =3 £| QULCt.
FAE palmltlc acid, stearic acid@t L}EFSECE St

AMZERO| palmitic acide=  0.108~0.122 mg/100g, stearic acid

QD
o,
o
w
o
Y
=
QD
S,
D.
MHI
o'I H
ot
ﬁ

0.082~0.09 mg/100g0|, ¥ZEZHE2 palmitic acid= 0.085
mg/100g, stearic acid 0.051 mg/100gRiCh Z &} x|ghAto| k2 5t

A Zhatol gzzbaEch 7 Letdch 2ol FRIR I} B4
UFE UF(B)0ln, FETES YA HF2 AOIZ XY a &
=]

20| Cl2 7 EME JdoZ TEHEIC

Al 7t Z BH22 048~0.98 mg/mLY 1, BGS(Y
Z7FEH) 2.25 mg/mLYCHp<0.001). B E(Fe)2 LY=7HEF (2.25
=) Zt (0.48~0.81 mg/mL)EC} 2H{O| A =7
LIEFCIC). SHAIZEANO| ZH&5(Ca) &2k 36.93~56.92 mg/mLE
LIEFGET, YZRZEEES 2247 mg/mLE SHAZEAR CF DA LEE}
pr g
L}ES(Na) B2k YZ7HEH 6659.20 mg/mLGi D, HA] 7t
e 8890.06~13636.79 mg/mLE YZZHHECIE & LIE
WHCh R ZEEO| ZEE(K) BHEFS 42643 mg/mLE, BHAIZHE

KAS(762.45 mg/mL), KBS(733.90 mg/mL) & Ct %A LIEFRECE

_

Table 2: Minerals (Fe, Ca, Na, K) contents of Ganjang samples
Samples” F e(mg/mL) Ca (mg/mL) Na (mg/mL) K (mg/mL)
KAS 0.48+0.03 56.92+0.02 13636.79+0.05 762.45+0.01
KBS 0.81+0.01 41.31+0.01 8890.06+0.05 733.90+0.3
KCS 0.58+0.05 36.93+£0.01 9513.96+0.10 368.15+0.01
BGS 2.25%0.01 22.47+0.57 6659.20+0.04 426.43+0.01

D KAS: Gangwon-do Korean Ganjang, KBS: Gyeonggi-do Korean Ganjang, KCS: Chungcheong-do Korean Ganjang, BGS:

brewed Ganjang

A1te= Table 31 ZECH S 7| At
lactic acid, acetic acid, citric acid, butyric acid & 4%
0] =H™EL|QUCE SHAZIEE lactic acid 4480.19 ~ 8651.19
mg/mL, acetic acid 211.00 ~ 1376.72 mg/mL, citric acid
1067.43 ~ 2210.50 mg/mLZ L}EFGCE FZRZHEL lactic acid
8043.96 mg/mL, acetic acid 2533.84 mg/mL, citric acid
1377.31 mg/mLo| M E|QUCt 7ol {7]4t lactic acid(B 4
@t acetic acide SHAZHEHLE FZRZPEHOIM =AH LIEFRC
Lactic acid= H|g|2tAM ST7|AO 2 36712 O|AS] ME 29|
ZbEEO|

=
Z=Q Q7|Ao|o], ZHEtol gtof ZRE QB SHCHShim, H. J,

2018). Butyric acid |R7|At2 FHAIZEEF KCSO|A{2F 392.29
mg/mL 2 L}EFSECE Oh 5(Oh, et al, 2003)9| &1t 20| 7+
e HxsAL HMEYY % AR SOl #yH 200 e
Q714 8ol K02 2T ME BHAIZHY
RZ ol x0|of et BEo| KHo|S HHCH

Table 3: Organic acids contents of Ganjang samples

Organic acids(mg/mL)
Sanl1)pl Acetic Butyric
. . . o .
Lactic acid acid Citric acid acid
KAS 5058.69+3 211.00+ 2210.50+ B
8.68" 2.74° 43.50°
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KBS 8651.19+1 1376.72 1481.79+ )
5.63 +4.28° 2.40°
Kes 4480.19+2 988.50+ 1067.43+ 392.29
6.95% 1.15° 39.08° +1.33
BGS 8043.96+5 2533.84 1377.31+ )
9.79° +1.66" 23.08"
F- 5806.515" 242897.
value | ™ 263" 473.136 i

)

KAS: Gangwon-do Korean Ganjang, KBS: Gyeonggi-do
Korean Ganjang, KCS: Chungcheong-do Korean Ganjang, BGS:
brewed Ganjang

2 value are mean + SD. " p<0.001

924 Means in a column by different superscripts are significantly
different at 5% significance level by Duncan’s multiple range test.
Each value is presented as mean + SD of 2 times.

5. 48

b2 Th 2ok Wok AT 24 A S oy R dEnt ¥
717k 022X BN el Z0|S 2T YO, CIYE G40 &
O] &g ste SAS JIXID UCh B ARAME 3 2
oF FZFO FE|ot0| LA, {4 BI1E, K| S0
M2 o 42 S42 2ASLR ST $H4ZHe| Faot)
A2 glutamic acid, lysine, serine, citrulline, alanine, leucine

O=2 LIEfRCE SISl F2 {Fe[ot0j=42  leucine,

glutamic acid, aspartic acid, valine, serine, alanine2 L}E}FGC.

FEloth| e Ate] &Y & glutamic acid(ZHE S a2 Sx7t
Zt0| BFAIZFRbECE 2Hf O|Ab B£S  12133.69mg/mLYiCH.
Q& 7HEH0| 593337 mg/mLO 2 Bt
Seloto| A2 2

t
UYL FEZFO| HnH = LtEt

ol
>

r

2t
B

leucine(£28h 9| stzke
I.

UEECH 29~7H)
I.

CHOEDF 22000 BHA &t
Ct. GABAE THAIZEEF KBSOl& 449.81 mg/mLe 2 (=X 7zt
140.18 mg/mLECt 3.38 = A LIELSECE Glucose, 27| & Bt
1 HE(Fe), acetic acid 2F2 FZTZ7HEO| =10, LK EEAL
LIEE(Na), Z&(Ca), ZEK 2 oA ZHE0| =4 EMEIRY
Ch CHZ| O A d4tels FR7EE| SHdE2 ZHAESE o,
HED 20to] R0l %4, LIEE o20| IUCt ot
SHAZIE 2 Relotdedt 2 H& & glutamic acid(Z &S
SE9 2RO /1Y AN, HUYHS 0|85 M=zt Zut
Zg, ZEO0| EULCE £ IFE WHEE ALESI0] SFXUE

el EE(Na)

SEA|LMES SRS JAUCE 2L Lt
Qo

o b

i

oLt fe2 AH[A} Y 7|20 2ot ATt
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