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The Biochemical Studies on Stored Soy-sauce

Chi Hyun Chang
Seoul Agricultural College

Summary

Studies were carried out in order to elucidate
chemical components and microflora in three types
of soy-sauce, 12-year aged soy-sauce prepared by
improved method, 7-year aged and 20-year aged
: soy-sauce prepared by ordmary method Thgresults
L p

7

are summarized as follows: N y
\1 The followings are found to be the 1m,portant
factor affecting the quality of soy-sauce. ,/

a. Organic acids, reducing sugars and/f:ree amino
acids were inbgeased in the course of "orage.
b. In the ag

atile organic acid inereased while yolatile organic

acid decreased and the foal acidity was dependent
only upon the latter.
c. It was found that salt cob centration decreased
during the storage.
2. The results of investiéétion of\ microflora in

the stored soy-sauce are shown as follows.

mproved Ordmiry
Mlcrobé 12-Y. | 20-Y. l}\Y

Soy-sauce

Aerobic bactérla

I
colony/lm 1 6 123 2
Halophilic ; Aactic
acid bagteria | 6 10
colony/1ml. ’ {
smophillc yeast 4 .
colony/ . 1828>< 104 248

b. In thp stored soy-sauces, aerobic bacteria
are incapable of growing due to drop in pH value
and the influence of salt concentration.

c. Halophilic lactic acid bacteria are incapable

of growing due to drep in pH value, even the salt

——

soy-sauces under gtudy non-vol-

concentrations decreased during the storage.

d. Osmophilic yeast are still growing in low
pH value and in the decreasing salt concentration
during the strage.

3. The results of amino acid analysis by paper
partition chromatographic and colorimetric methods
are shown as follows.

a. Fourteen kinds of amino acid and  thirteen
amino acids were detected in the soy-sauce of 12-year
aged improved soy-sauce and 7-year aged and 20-year
aged ordinary one, respectively.

b. The contents of aspartic acid, glutamic acid,
serine, valine, leucine, lysine, histidine and methi-
onine increased in the 20-year aged ordinary soy-sauce
compared to the 7-year aged one. On the other hand
those of alanine, tyrosine, phenylalanine and cystine
decreased.

4. The results of sugar analysis by paper chrom-
atography are as follows.

a. In the 12-year aged improved soy-sauce, galac-
tose,glucose, arabinose, xylose, rhamnose, maltose and
an unknown were detected, and their amounts were
in the above order except maltose and an unknown.

~ b. Both in the 7 and 12-year aged ordinary

soy-sauces, galactose, arabinose, xylose, glucose and
rhamnose were detected and the amounts of  the
\sugars were in the above order.
" ¢ In the non-aged ordinary soy-sauce, glucose
was not detected but detected from 7-year and 20-
year aged ordinary soy-sauce.

5. The results of organic acid analysis by paper
chromatography were as follows.

a. As volatile acids, acetic, propionic and butyric
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acids were detected in the 7-year aged ordinary
soy-sauce. On the other hand in both the 20-year
aged ordinary soy-a‘\suce and the 12-year aged imp-
roved ones, only acetic acid was abundant while
propionic and butyric acids were found in trace.

It was found that propionic and butyric acids, as
the unpleasant flavor components, decreased during
the storage.

b. In the ordinary soy-sauce, citric acid were
produced during the storage and lactic, malic and
tartaric acids increased in the course of aging while
succinic, glycolic, fumaric and malonic acids were
shown to decrease. Glutaric and oxalic acids dis-
appeared.

Citric acid was produced also in the improved
soy-sauce, but lactic, tartaric, succinic, malic, and
glycolic acids decreased, while both malonic and
glutaric acids disappeared.

From the above results the citric acid production
was considered to be a favorable factor for the taste.

c. In the aged soy-sauces, pyruvic, a-ketoglutaric
and probably acetoacetic and oxaloacetic acids (both
in trace) were present and their amounts were in
the above order. All of the a-keto acid abruptly
decreased during the storage.

The author wish to express his gratitute to Dr.
H.S. Kim dean of agricultural college, S.N.U. and
professor C.Y.Lee not only for their criticism, but

also their interest and encouragement.
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Table 1.  Methods for the enumeration of viable

microorganisms
T Ha]ophlhc lactic | Osmophxllc -
Aerobxc bactenal acid bacteria yeast
media %

glucose 1. 0]‘ glucose 1. Olglucose 2.5

yeast extract 1.0jyeast extract 1.(Qlyeast extract0.5
polypepton  Q.5/polypepton  0.5/KH.,POs 0.5
KH,PO, 0.5 KH,PO, 0.5lsoy-sauce  10.0
NaCl 1.0/NaCl 10.0NaCl  10.0
soy-sauce 4. 0lsoy-sauce 4.0 Na-proplona(ge 9

Na-thioglycolate [agar 2.0
0.1

agar 1.5]
agar 1.5

pH=7.0 pH=7.0 pH=5.0

30°C 30°C

1~z days 1 710 days

5~7 days

10% KKz A BERMESI Table 13 %2 4
Mimm= —fOEE, WRESRE, BRERESE
Bk Ssich ABES] SHMEES 10% AHS
KXol K3 BEfgEEoz HFREKE FH.
3) #H ol =B SEESW
ol v B89 4 BkE paper chromatography
I &she] HEfT3I o, HRS HEHGEo=
ERFET 97t Astd fBfT g
a) Paper chromatography 5 HEe
23S B BRESRs $Etd Block™ o
M jon- LS FA e, ey
BEES A BBE AR 47 999 mik
13) | g0 K09 pArUe s (k3 jon-ZcH
BR¥k-& HEHRKS Y Rk xlxB R S
AHE £5 44
Table 2¢]] &3] 714 100ml. o] 95% ethanol 200
. & ®inste] 47 HEYL BRES %, BERS
Table 2. Preparation of the sugar and amino acid
mixture for chromatographic determination

Soy-sauce 100 ml
} 4200 ml. 95%ethanol
Filtration

Evaporated under vacuum
Diluted to 100 ml with water
Take Lup 20 ml,

Eluted with 150ml. 2N-«—Ambirlite 1R-120

1 NH,OH i
Evaporated under Washed with 250ml. water
vacuum l
Amberlite IR-45

Amberlite IRA-400
!
Wsahed with 250ml. water Washed with 250ml. water

Eluted with 150ml. 2N-HCI Evaporated under vacuum
! | +40%ethonal
Evaporated under vacuum 10 mi.
| 10%isopropanol (for sugars)
10 ml.
(for amino acids)

ME&%H&%}J Amberlite IR-120 22 Amberlite IR-45
Eﬁ:@/‘] 7 e WREET R, 409% ethanol =
Al A BEESTT A sty 3, Amberlite IR-120
ﬂ&%{“_ ofF| =S 2N-NH,OH 2 ¥%H A A A
a2 WS WEESY Amberlite TRA-4006] &
A 2N-HCl = A, BBt 109% isopropanol
o ol obwl:@R SiiAes g
b) Paper chromatography & 47
Ion-exchange resin & @BAAA 9.2 HPS
Toyo filier paper No. 50(30x30cm)-g e
BEAER2 e —~&T o2 Phenol : H:0=4:1, =%

&:»‘ ml
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Fo2 BuOH: HAc:H,0=4: 1:58 fmegx,
0.2% ninhydrin o 2 @A SRS g,
c) olvlx @ &

HeRENEY 13-4 miRe 2 R A7),
9747 ol :BRE BT W Fo] FEIS
FHEew M ER Y.

@ Methionine; Hess and sullivan method 1"
® Phenylalanine; Hess and sullivan method(®
@® Tyrosine; Folin method*®

@ Histidine; Knoop method?®

® Cystine; Sullivan and Hess method 2V

® Arginine; Sakaguchi method‘2

@ Tryptophan; Sullivan and Hess method?®
Proline; Chinard method@

@ Lysine; Nelson method!?®

4) fEE RS SRR

Bk (o} e] =B ZrBE) ion-exchange resin &=
Brus sk #4618 paper chromatography o {&3le] 4
B, =& (4.

a) Paper chromatography & Hi{T

JBBAx= Toyo filter paper No.50(30 x50 cm)-S- 6
At —XRT LR SELZBEMELE HEAA
BBl i, ¥AE=E Pyridine: Butanol:Water =4:
6:3¢ F=z @#A IAged, Faplzx AHP
(Aniline Hydrogen Phthalate)$} resorcinol-HCI &
RS S5 BE 39

b) A% WA 8

Paper chromatography & AT LopE®os
#in it & AEY Me 504 B FRENeR
& Toyo filter paper No. 50 (30x50cm)e] spot
dra, Ml SHEERE A4 SEZEEMIL,
guide strip & A A A HEFTS PEstd B
2 i Sml 2 w532 o) Wik 2ml £ 0.29%
anthrone-conc. HoS0, 3§k 5ml. & jnsle] 244,
620mp o] A e EE 4.

Pentose®Vut.e. 0,059% anthrone-conc. HySOy 75
el fkste] MEBo=2 He 9.

B L) wheh EryE S spot, RO,
WK, W, kEsted d4.

5) HHBBRY 547

Paper chromatography & mm3te] Bk Hik
BR, FEEEEM: TR 2 aketo M-S S, FEE,
TR 4,

a) B FRRS O
- @ aYH el AR

Ammonia @ike 2 M8 37§ EROOE

< W3 74 50mbk & cone. H,S0; =4 pH
=2 2 3o KEEEE L, BWHIK-S ammonia 7K
2 g BETAA 2@ 5 deds B Eoak
3ml K& dg+.
® Paper chromatography 9| Hi{3F
7a%s] ammonia 82 Kennedy o} ui e} ;e
8 4.5 Toyo filter paper No. 50020 X 30 cm) e}l
=} spot B} EEEAIE R 959% Ethanol : 259 Ammo-
nia water=100: 12 A4 =mENA LFHELz §
B BBEsla, 100°C ol A 54 ¢l =& brom-
phenol blue = ZE A7k, ol%+# formic acid &
acetic acid & 4Ri3l7] 13} silver nitrate® s
B, A5 Shoivh, EEHES KBS ammonia
K2 PHISE Y & dedW 2 HEBESY #Eed
freeze-dryer = B3R, ¥W3K=Z dof EHEHE=R &
ek,
b) FEFEE fTRRY o
IRE RS B3R g paper chromatography o] =8}
ok, EE S5
© 2B HEe #As
LHEeY) B A BEFsmes g Hik
of wa}, 7t 250ml.E& conc. H:80;24 pH
1.5 2 WELF, #E ether #HEEE FASY
100 B M, ether B ¥%£sba, ZKiK 20 ml o
Hysstel paper A Bipl2 BHgleh
@ Paper chromatography & 10
Toyo filter paper No. 50(30x30cm)d] #HE =S
spot 3} —Z%Eo 2=y Ethanol:NH,OH : Water=
80:5: 152 =%t Phenol: Water: Formic acid
=75:25:1= BB, bromphenolblue = #n3}ld
ol chromatogram & & ¢ =},
® FEBTH FEBY B
Paper chromatography ¢ {k3%}¢] €& 4 chrom-
atogram ¢ EHHS 271§ FAss ERES
wiel & ety vh. gl paper 9] ZBRS
< YFisle] Friedemann®®yt e 2 & -4 .
¢) a-Keto 8] 447
EEE D gul el o] RIMLET ether fHey SmlE
Seligson 30 yEol]l w2} 2, 4-dinitropheny! hydrazone
o = wl= g Toyo filter paper No. 50(20x 30cm) &
HEesY BB BuOH:EOH:0,5N-NH.=7 :
1:2 2 #] 4] paper chromatography & 4rukst <l =},
g2 o) Seligson #ol w2} chromatogram &
E, 1N-NaOH 5mlol 5o 455mpud] A e
& %97,
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1) ztdol mlBibesy BEiME

kel we} —BAE AR FRE Table 3
Skt 2E2 gHYANA AL —REBS, 5§
WiEE i 9.

alt &

DAY HER E2 AMBRIES WEEYEY &
D9 {kste] B g AolH, Table 3o]4 u
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Table 3 General properties of stored Korean
soy-sauce

Soy-sauce lAged soy-sauce

Im Non-aged
| ’ o)
flr::g) 0 Ordinary soy-sauce
) - Impr-{Ordi-
Ttem 12,207 | 7.y, | mor i

‘ I

seedfic gravity |7 55 197,75 12755 25.03 23.60

T°gt7§0%°ﬁ. 1.160 1.371) 0.914| 0.57 | 0.45

Non-volatile acid
g/100ml.

Volatile acid
g/100ml,

Total nitrogen 0
g/100ml.

Ammonia nitr-
ogen ¢/100ml, 0.14 1 0.26 | 0.46
Formol-N
g/100ml.
Free amino acid
(NH3-N)-(For- | 0.30 | 0.34 | 0.27 | 0.28 | 0.24
mol-N)g/100ml.
Reducing sugar 1

1.043; 1.334 0.767 — —
0.078] 0.025| 0.098 — —
.7911.2811.30 0.8 0.91
0.080] 0.233

0.44 | 0.60 | 0.73 | 0.36 | 0.47

.26 | 0.880.45|0.910.35

g/100ml.
Total sugar

/100m]. 1.52 {1.02 | 0.58 — —_
True extract

/100ml. 20.00 | 24.31/22.14 | 9.00 | 7.05
SodiumChloride .

/100ml. 25.71 | 24.91/26.17 |26.88 26.59
pH 4.50 14.79 | 5.48 | 5.25 | 5.37
Color as OD

(Diluted 0.155 0.410| 0.236] 0.142 0.158

100 times)

BETE Bhdtn doe A £ § den, &
o AN AE 205" Ao B2 ATt HBRE
Aot AhEL e AYa gor, AMERE
o] Age] E— A Lol = TSR hEo] BL A
2 extract o A @R AelH, F& FIF Kpe]
B o extract 7} wel A MR LEE #Ein

A ze duetd Aggel A R
o RN w7} HL extract & 2YE W=
A, 1248 HBR 9 748 %KX 29

204 F2 Adel A B V= AL k= B
YERS BRIT b7 2l A 2
b) ik

Pz ] MgmEe fidst, mARX 3
A3 o 54U $F gl Hstd B
+ vEbfa gled, e AAHAE g
B9 gro] wrebxla Qo). IS A= Ak
T e HEE 2ol vk Y ERE OFSE
B SBE ERADA, KARDR] o} 2o o
# SE 5 Bds. 434 S 739 A
S5 dE RERNE FRREY Ko BES B
EEua & dx, 2AFY HEBRe o B
o 5 HEE THRREL WO sta, FEBE
FHEEe Wittt es A% 4 5 95 o9 2
2 BB kR o mEEHS Ad RE~BE
o] Al&shy FTael EEME AR BEE =%
ester {boll fksto] Wi | a, FEBIE R B
BeAE Agez 42 ¢ 4 v ohgy Table 6
ol Ao} o] JARon ATESE SUBEC K
FLREEE 24 H 2 F ga, 39 13 BE
o FER AR —7t REFe= FAH 2 A
ol b, o] B 2 iEEho] T ImE o5 Lol
oA ¥4 wI EEEEAC KERA 7FE] o
q7b &b, :

ol o HEL ZhA Ho B BHSE A
AozA, FEEE AERe Fa g Ao B
£ Fox ks 24 da, HE® THRS
WMoz FR 2 %L BES FE Ao
R A A HmH T wpeh o] mEl A4
Biyom s = butyric acid, propionic acidz--&
N Fil@ge 249 5¢ +F Hoadd 2
H13 BRE HojA 149 HE Fo} =2 e o
2=}, "

c) #¥z=sk 4 ammonia g8 EFR

ol REE A— 749 Aol ofv7] # Ed &
B EF W2y ROES FEN= B T T
Ao, K A¥S ww, ERA FE
ol Ae MEERL 2048 R ] 749

=
4
)

o
L
e

TR A4 Wl 2 mwRRAAA L ER
Rell BEHKEL ‘«6%51 °}%E¥ SrEEE e cfaA
L M w F4 HRR 2o FRRA B
RERES ‘%E}Lﬂi Ak KRV ko] &

1}
2
2
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g —kier e RERRESE S @WK
PEES BRI AolA AEEEIL XE 55 BE
RES . HYed, AEBEA 2T AR
9 A A v KM BHEL a2, B R
£ 24 MEE K BESWD =& ammonia
BEE go = v oA EEEl HREA BER
Bo] HARX v Bon oA, HAF9 WK

A¢ Aoz A45H, ARA @Y ERE: 2=
B AN &4 Ax gt & 5 3+

€% ammonia BEZER glojAx 52 gl
E g $5 AL z2E vEa gn A
R ool EXR, HAAE FHEst, &
4 5 golxlE Ao RolrE i, ¢A %
3 who} ol [—zbge] otH7l =R HEF ¥
Qo) o B AE BN E FE4Y
o] ikste] W A ule o] —MEel Kkt
tyrosine ¢] tyrosol = sl A NH3 7} 4£Fs =
A 7S FERAA A% wbEdd A& Aoz 4
4¢ Fx Q. 2L R AR A G gl F
L $2 or B e NHyst dojadds e
ammonia SEERE AH B He B ® 6
WO vleb ol BE 10# AL Ao FEg
e o) EgE AL 44T 41 EHMY g
@ate) EE= H=e 424 "9

Pl BHER W Fo] b3 %Q?%Fﬁ“ﬂ- IR 7
e ®otd B/ gl =el muh HEyo £R
g7 HdE B¢ Bl o AL o] WEHE #
segpelo] Afgstel o) iEBho = EHES MM W
Zx NHgo &gt ol 8 ER 94 RERE
EHinrE grasel 4 249 #BbE HEIS 2
et :

d) s obv =B

A4 T4 ste XL Y& EH oI
o) By GRS formol-N =z &5 zd, BE
A3 Aol AE FgBaX 2o EER Ad Be
W, R 2F HAAE, TESL A4 2
o 20 EEL A el A& &S HEL 3
&9 A4S BEAA AoldAe ERR, BR
R =5 @mEae gdovt FEEAC G2 MR
€ BEsl & 5

Formol:N = K% ammonia BBEHE ALY
o mz2 formol-N ¢ ammonia-N &} 79 =RE &
B oolR| BN o=z 2vid F& b3 Ml A
= Be S @it JEael L, ERK AR

ol Ae A gl e Biem wAE X,
By 45 94 @maa b kAR Aol

T B athel W ol k@RS Bo] B+

olg} o] ML E EE £3 ofnxfkel &
polrtel BES I3 Jov, HEEAD H2E
2 #Re g9 HAW ke Al 4
B ol :fRe) WiE ke B2 1@EBAX &
#e @me =z, 3EAANE W4T e BT
B AT, %X/ EHOTEsh 2ol BB B
ol A s obel kRS SEW\ aWs |

¥

i, 1 HE FEHE oEHE BER AFo I
el kbl FlAE
& 5 gt 924,
#EE BmEx e

IR F¥gsel —Fe
24 BiEe Asse AL
g FE5 R o= BRE
Fofd Zolet,
e) Peptide
WEHGAN A formol-N & ™ |zt% peptide gho
2z 7% gew, Table4 9| oy R fr#

Table 4. Contents of peptides in Korean soy-sauce

(N g/100ml.
Soy sauce i Aged soy-sauce Non-aged®
Impro soy-sauce
Item ved * Ofdﬂef{ __{Impro-Ordi-
o 112Y.J20Y.1 T-Y.| ved | nary
Peptldes ‘ 0,35 | 0,68 | 0,57 ’ 0,49 | 0,44
F A Ae F& % @y glu, Azt
tehkshe]l molz 94 RrEEEHOl wE BnmEa

gieh. wEd KBRS A$E o9 HEE R
A uch 93¢ ol B8 peptide g MERY L
Qv o) 8} e FERR, BARX A BR:
77 EEMY dwos AR, AR B 7
Aol Ao} o] H& 4% peptide o o] Mingl =
R 77 delr & 9 3| Ao AAH
) s 2 28 ‘
WaEke $oE 24 B A HEaE, BT
e AT HES 2, BEAt A 2
o 7EMRX Lt BBR 4 EEE R
s, el Hatel BE 55 mEdAwel
oo BMS T Q. WERT ERIE B
olg ¥ ERE lF B MKESzz M= g
LE BT §eh
A SAggdA BAMS Bag 5HEA 7
v 2R BHRS 2ot 5~T A AoldA &
et A5 HE57 RO ke o) BEK
o= BES $IEUDC] sl HED 3 AEY A+
wERe] ERA LT Fa B WM FEEL
o2 BE wot, kM= WERM 8#EYH
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FHEE Zecte HER 9
o HEE WA o= B REe A E4e
Ao 2t 2 %9 #{kE Table 6 o A9 7e]
EMEES] #{tet o9 microflora & B{LE B
f3lo] BB WMEEl ol= g Acletn YA o,
¢ 7E HEaRo BEeE Foaxe AL #AR
st % o gk Bl ool e &Y AL &
KA HER] dx, ERAWA= F& 45
e, BT W gS oligosaccharide 9] gho =
2o, 12488 A2 0.16, 20 R AL 0.14,

(= Z\h 0.13 0] e}, o]} o] Aol W& 3k
2 2 FE AL o H%EHW}ZI% MK HE &
FE o Mol B g & & Aol

BRNeR 58 5 m@& e frRE S
P west @R eE QKRS BERR Kitd
BRES EHEE A2 B 5 2 o] £
= Ryt Zol HELTE 4 whe] Fobd
Aol =,
g) i extract
B extract Zr-& FEHRR, HARNE THxL %3
F5 i@ﬂuil%ip} o] extract gte] 9 F& A
4 T?’*& B XS JI, #HR
= 2@ AWHHE Bae BEsted
1o %%E o FEsE AT A2kl

h)y & ®

amEe] A4 oA wG upek 2ol B fFE
o] ziAe] ofvv}, E& R RdAE £ 5
AR L L 101:1 A, Al e By
wasE amEo HMode AS BRI —
pxEdl A s %o A% Wulstel = R &
o] v, olA-L HBREMior W ABRE
o BEA AEQ Aolx, =3 o= extract K70l
MET Aolw, adv ABMEEY ARE KiE
i @A Rigsta REH KBS Ll
£ AL AW BaY RS 9] o
st A9t Jo@d kel ERK LAY REE
= 97.342.86 g/dl = #Esta glow, o9
o] o AR oL B E HK T 5 Ko
B Bgo) A% vl 379 BMbE AEY
yimiko] 2etAH oAl WA MifEdte o=
2 4 grh

A AMEEE HERs] A%d Sgd
7o ERS dhe] Table 59 7o HRE g+

2 b4 20ml. B &% e HE"E A 10g.
B ya, mEdAd 1EE KES P, kRes ER
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Table 5 Solubilization of added NaCl in to the
stored soy-sauce

Soy-sauce | Improved Ordinary
Item 12-Y. 20-Y. l 7-Y.
Added NaCl 10g 10g | 10g
Residue NaCl | 10.06g 10.12g 1 10.08¢g

S JEHR Lol 95% ethanol 2 &7 A 3ka, 105°C
2 el wmd G fEed Bt

o] HEES iﬁif‘f}ﬁ HigR ﬁﬁ%t’] st AW
2t g 5% B 2 AL, AHWY A2 R
o] WA B REfFe = EEFRREY) =
47 AEAX FA, o Lk &Hol =4 o& ¥
He % gebet o aEEEd A el Hd A

&% YA e Ao W e oS BmE o
Qe ABERLS FE"n & F g+

i) pH
pHol gloidE 52 A4HdE HER 4L
atsta, 5& 5 woka, ARFd JdelAE
HRR 7ERRX AR B fHiel A el
ErEd M AR AL StE v R RERe)
R AR deh old-e A5 MHEA o
=E Aoz, 2Hyer nol KEYE % pHI

wrolxl 3 g+t HENeRE HRBREST 9 HR
pyolal #tvt, pHel 93-& & A2 HHEBRE o}
SRS 1 B HEEY B8
Wyl 43¢ FeEda i MENe2E &
B Ee © -2 microflora o BRI 918 ol o},
B®E BARTAS —4£Me o)A pH 4.84 7
A e dete A Bt o, FEXESIL R
&% Aozxe FERA A4 pH 5.37~5.60 ]
o, %BKX AR4-& pHbE.0~5.250]9%, o] B
#H2 Seve AL e AESL mEEd
A BETAA $ukdt Bz pHEe BAZZ 2
o ua & F Qo mEge] R, %R
R o Zeo] ¥ FE e A2 Table 6ol 4
o} 7ol Dol s} L@l Pule EmEjo =
Ao 555 HHERY #mst ¢4d pH 4
wolaE Aol 2 iR o

pe

Onaga™® kol =he} HAIRE 52 Z_?&ﬁiﬂ optical
density & 4% ™, 24L& F& +% FHES @
7 AR AL & 5 Q5. D% Eela W59
PR WO wpebA —~%ez EEE od a2A X
B FA e, 2FMNeR Rel 204 F& 7139
o2 e ket 24% Lk GBS g #%



A “Bd4E o} A AP e R~
2) 7tE 2| microflora
Bt &9 microflora &= Table 6 8+ 73t o +
o}-%-7 #ztA 3 1A o] B3 microflora & BE=
AEA . 2 n F Aol B microflorast
EEMRT e 24 —RESE el kst

g+t
a) —#fE
—fmEE Table 6014 um, 124 Heo K
Aol 68, 204 H& FRRX g 12318,
TED ERK 23 2 S colony B e
oW, S —Eger Add ABBED W

Table 6 Microflora and general properties in soy-sauce

Soy-sauce Aged soy-sauce Non-aged soy-sauce -
Improved ’ Ordinary Improved Ordinary
Ttem 12, [ 20-Y. Y. 2V 5M. | 7M.
Aerobic bacteria
tiadochil 1colony /anl 6 123 2 60 320X 10% 12
alophilic lactic aci N
bacteria D) 4 6 10 60 920x10% | 108x10°
Osmophilic yeast (1) 828 x 104 248 — — — 582
pH 4.50 4.79 5.48 4.60 5.56 5.30
NaCl g/100ml. 25.71 24.91 26.17 28.30 25.55 22.50
Reducing sugar " 1.26 0.88 0.45 0.53 0.135 0.238
Total nitrogen " 0.79 1.28 1.30 0.88 0.50 0.97
e a9 A Zow, AMBEECF24.91% Be UE zon, = ZRe= pHel et 29
2 b g 20489 FERR gehel wol 47 ARHU aA XEEE Add € 4 g #E

S glek. @ A g —iEEs] Se 24
B HEA 60, 5 MAY sBRRA 320x10°
olm, e 7MEAR AP 12EY AEHES
ZoJa gk, ABMBESY] MRS 49, AWE
BEot 22.5%2 7t4 % TMEAY 7k 2Ah
o #— A2 £FHcln, AMBES 1247 I
WAL veddE 5EAY B ALFN 6
i Llbol £FSa Qe ZAow nol AMEEK
she 2 FEEA g3 glm, pHY F8¢ a3
oo H A el A4 S5EAY WBER HHo] b
B AMBE 5.9 RHTa, pH 5.56 2
= FHY £EEE 2o £9E AL pHO xR
E 2 AL & 4 9t
- BAZ A A Sakaguchi“Pe] k= 18% A
Toll A #h#uRol B s Pediococcus sp. ol it
Wi glerpiol Z}‘%M] @2t pHo BT oe
ol =F 2B FAN(pH 5.0 ME) —RsmE
Lactobacillus, Streptococcus Zo) w2 #m59] 1x 108
ol A 1x102 = Fo] Ex: A& WEIQ L,
AR E =3 SUREC) 750 ‘H &% = o &
Rt MBS £BSA 2 gl 19 M
Frlo) B J& BELS HI

LIk EEZ v Fo) b —BEe —
Koz AWBEYS aA HA/sd Jo, I+
g zhgo] kR BAZART ABRE SEEH
Tl 9oty AL FEE PRI A EFd &l

A Rl ol A #% 204" 74, 1254
7ol pHB.0 LT ate BEGAE o & MEe 4
tie) A3 Rufed Aol m= g Hd AT
w7 98 Aol

b) e —}L@c%

727 REMEes &84 Jdv o F mHEE 2
B AEHBE 48 2d, rEdde wF 4~
10489} colony #E 713 9=, Aol &FL B
L8 REEE & & gk obgE AR A 24
B WER A RSt HEES colony HE
ved o glm, 5EAR WA, TEAY fER
X A ABE Ehe) fMAEs] & Rl

o) & zhARCl AR AWEEAY WFE W
W iR A S o) EZ e KRR 25~26
%S AWMBEE T ] RS B e REkEe]
a2, AR A5 268 wEA Azb4-Le 28,30
%2 di SLBEY Be KRS 92 Q5. Hi
E o [E@EQ 22.5%~25.55% 9 o & FHE
o BRI RBE 4 9 BES GO AR
o] ztelm 9 ¥ MREEC)F. 1y W 5EAY AR
oA BEEEE) 25.55%Ud 5 B2 FiBEe) =
g lvte A2 pH7l & BE=R » o] AH
BEDY 9L oldX b pHel Bste 49
3d EEAel glolAd AEBEE=R 4IRS Ux
QE TE FL B BAstae pH4.5~4.79 4
of glm, ABAIAE AWBE 28.30% 9 24
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D HHERX A BHaE pH 5.3~5.56 i)
Aol A ez pHA 79T A i L
Riol Aeha R 9 skeeo) 9.

Ezl;: 7{}79.’0“ /li] ﬁ&fg‘((és)’%m(n)’ ZI:FEﬂ(W), g}%lm)
Eo Tt SLBREQ Ped. halophilus 9 AHRER
ABBEE 0%~26% 9 -& #E gz, U
o) fkal SLEBkREEC] Ped. soyae & AM 22~26%
Y AR el A 4E ARES ), Mol e
& oA, pHE.0 LTl Ax &= o
B, BRE 7% 4=zt pH 4.8 ¥ A:Fo
g =geh g = kECE 33 RES mR
B AEE ol 4 pH 9 o gkl olwlsted 4 pH 4.4
dAE BEshe 2dota dgdor, WOE o4
AWBE 18% 703} A pH 4.8 LIFol A= 2k
B BRT 5 gaE AL WE s

LIRS BEe w2 AMES pH I AWMLY
o fkstel AWF wM VedE AL ¢ 5 I,
Kz pH4. 8L Tl AE 7+ slBEe =z
Eee, ofgdl A 26% MU LY BETAAR =
B Fge & 4 vk A pEdge 124
2045 Ao RAAMME 26% LI Felx 4 pH 7}
4.8 TFee A}, THEDGLpHE 54804, &
BB 26% Lllbolmg A4 A5 g Fil
q9e & & g :

R = BT el sl Al )
BT s} pH b golxl s s 4%
o] Aulfg @roz wAv. AFeeld o9 2o
T A BED MEEy Ao, '

o) TimH:

T FURE T o ¥ A Bl WA
2% BR ESS EHSE B ARHE: 4

B, BT 12463 BAR 714 = 828 %10t
8, 20469 7R A E 248, 749 EHRR
ol 24T ol T ohew AR AE 24
Y AT, 5EIY &AR Pl E 9=, TEAY
R 7ghol 582 9] colony B & hEF W e}
ES SRE S0~ s 4
W, AEMBE 26% Lol AL &% Bigs AE)
THE AL %+ 9n, 1 UTY ARWEE 9
EADAL THAD ERAAS BFEAT 12
29 AT, 20 29 grAbhel B AEha )
S ue, AEEEY T 98 01 Qe A
4 9. T pHE um, 288 34

DFAAE BEHs Avtn 9z, 249 9

Haae pHBE 3L ENAS s} <
“E} A% 5 5 Qv A mpel 49w

wo fr

A
oi!.

H 5.3
A Al
ES

|

N, O

K

D422 pH o Al 22 BEY 4Rys
FRSL Qen 9y & 5 g

BAUOE Bz A LBl k% 4Amo =
Brike] i pH5. 4 LT 2 5o o e mBEs)
fidtd Avtm Yo, oley Saccharomyces
rouxii &= 18% Aol A9 4% #E+= pH 3~5=2
B T B g, = KFUTSDE A 189%
ol A= pH 5.0 Bifiol 4 B8 BEsr) fhe
Fohn @EG AR, ol BMBE LMkl ds
PH4.49 A% wla2x gas«, pHe.0 o)
= WA MBS BEol #kstd pH s} 5.0 Wifo
2 "l BEety] prgdoa wEsd . @w
RAEEEBRE Blotos 5O 1263}“4 7+ B
szc: 26% Llkolw 28 43x Zge #mis

glovh, —fkie = 20% H fof A 3 B
= A7 Zgde Aol ¢yA 9= L N1
e DYBRBEE B B0 BeE RE 2
BRY JF¢ HESD, HRE AE @ o) =
%9 1A BEYYE AL WEHg .

HUES BE2 » %) BARDuc Ame e
B ASS &F%T Qe 29 v gge EK
b, EEREod A2 Qe B pH 5.0 fhgel o
REBEE WRBEE 26%2 2 4 ok 2@
B BEHEEE WiEE e YAz at Y
BETAAL 24 g8g 32 xge zlel et 4
48 BENos 274 BEs pH o} gy
1 #&ste] 2 HEE wa, grggggel 4 e
FUFE ol BHLEE amY BEGT 4 pH
BTz BAZ A48 5 9t Ae ey Z v},

d) Microflora & Zffyql #E)

Bbl A gygelst o] a9 mrigk@me] 4
microflora 2 H4Bho AWK} pH o] of o uk
oH, BElE TEtk SBRES e T4
*eba, pHEb BT 9ol oo, mEst gos
S PH5.0 o]l S|4 vlad &R =gy
IafEsta, @ —WE-S WEsEE, amEE %6
% BES AR WHhh A A% AMEe pH
6% B TAA pH 482 Jo 2o Bus g
REE o] F3 1 B HEE B ke wE
BE BE S99 A9 g 04 hls k@
2R BEDTS BREY 5 Q)

Ged F2 e AEY] 5o, L&t
A& #EYS microflora B IEH{L A19]7] < 8o
o FE WHSS el AGEY WAe afe
Al ot ARl AMBES o YA 2o,
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3) &M otn| @

Ion-exchange resin 3 paper chromatography ol
#atd mEGAER Yo EMol RS TH.
Fss &He Fig. 1, Fig. 2, Fig. 39 Zod <]
5 #RE BAT A& Table 791 &7+

a) B DRMe) olelxm@e) fEE 2 5l
% dovt, 249 BEEMEE colorimetry 2 R
H oolee@Ax FHA HBRAAFAE 146
ol ko] Yo, HRR HRE troll = 13 S
obvl > BRo] 9t o

F 127 & AKX B Hol= aspartic acid,

4:1:5

i
@2
®
g
BuOH : HAC : H,0

POH : H,0 =4:1 «
1st.

Fig. 1 Chromatogram of free amino acid in
12-year aged improved soy-sauce

@
4
=4:1:5

=
B
BuOH : HAC : H,0

Fig. 2 Chromatogram of free amino acid in
20-year aged ordinary soy-sauce

Leu,

{ted
Val, I
O *
Tyr : .
o <
O =
Pro. Ser. %
<O o Glu. Tz
His. Lys. a

CD Asp.
-]
CE

POH : H0 =4:1

Fig. 3 Chromatogram of free amino acid in
7-year aged ordinary soy-sauce.

Table 7 Free amino acid in stored Korean

soy-sauce
Soy-sauce Aged soy-sauce Non-aged
B T soy-sauce®
mpr l Ordinary
oved .
—————7——| Impr-|Ordin-
Amino acid  }12-Y. ‘ZO-Y. I 7-Y. | oved jary
Aspartic acid + H# + + +
Glutamic acid H# H + + +
Serine + H + + +
Threonine +H — — + _
Alanine + + TR + +
Tyrosine + + 4 + +
Valine + H + + +
Phenylalanine H + H + +
Leucine + H + + +
Proline + + + + T
Lysine + H + + +
Histidine + + + + +
Methionine W IED [ HE)
Cystine CORECORNCHORNCORNED)

¥ () results from colorimetric method

glutamic acid, serine, threonine, alanine, tyrosine,
valine, phenylalanine, leucine, proline, lysine, hist-
idine, methionine, cystine 5] So] 9, #EHRRA
2AE o] oln[ e 204 B A TEF
L A o} ol ki vl e BEY oHx
Be aEdL JdeH, 124882 ®EKX 474
H.3}e] threonine o] &+ A g+t

A g A sty el oie xR B
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€ Table 7904 K=,
&4, WBR 4 o go] N Yol A EHEA
Yo frEighel olw kL phe] M= BA deste
AE B

BA 7b3 b8 olel w g RS AECYY #4k
Y R KT FFEEY KEEhd tryptophan,
arginine, glycine o] %212} 7ol 4 3o} of o
steb. 2GR BT ARl FrEarls s |k Ak o) E
+ B3R 178 olrlxfE TV FaY Aol
H, ad2 el &A Ava & 5 b
# ¥ paper chromatography = 4473 Onaga"?,
Inoue®™ %ol {kalul v}7to] tryptophan o] FRL=
] eksket.

tryptophan & #ell FH3 HE= = o) F& 4
A WE gAY, 5e $F+9 Ehrlich
el w2t trytophol = WYY, =% BRREEE
GO fgale] tryptamine & & B3-S Az =
Sakaguchi®Vo] fke} sl i@
gel kst A MASE olelx@y dqde A
ez wol MAYe HEREoR BWE H49¢ A%
o E, ® glycine & £E 5 (K39 pentose &
2ol 7 BHRE AEHE Ao FHA At

b) HIHEY, HEOe) fkspd glutamic acid,

aspartic acid & 7t aF ol 4 fRkdd T4 who]
Aol AT g AF o], A9 B obelxil
o fEE e Bl mAA An molol &A
L2 ofrl,

el A EEE HaEge] FEEd 271A olnlx

& HEF BRE Table 81+ 23,

Table 8 Amino acid contents in stored Korean

o) % Aolol e AR

N

Fv}. arginine ©

soy-sauce (mg /ml )
Soy-sauce | m_AiﬁdjOYEi ! slc:ly?za?x%:(‘i‘“
ovelzl 1 Otdinary Tk o

Amino acid 12~Y.]' 20.Y.| 7Y, oved | nary
Methionine | 0,216 0,164 0,131 1.18 | 0.78
Phenylalanine | 0.816] 0.613 0, 85(); 0.50 | 0.66
Cystine 1,250 1.094! 1,600 1.22 | 1.09
Tyrosine 0.077] 0.097, 0, 1201 1.15 | 1.40
Histidine 0.266 0.300, 0,190, 0.462) 0.158
Lysine 3.180| 5.960| 3,240
Proline 3.775( 4,500 3.875%
Tryptophan —~ ~ —=5 — —_
Arginine — —_ —i -~ —

ERAEBE L AE &R #{tE paper chrom-
atography o] 4] 9 -2 Table 7 &} chromatogram 2| &

gat 7o) &awm, A2 B kil o
5 oglev, KB EMeEET

4 .o} aspartic acid, glutamic:, acid,

o

e
B=

r_ﬁl

N,

N,
_2_. m‘o

serine, valine, leucine, lysine, djstidine, methionine
ol 2049 WHAA ddl e wefRe, ey
2, 206 §5& 4Aec TESL =
tyrosine, phenylalanine, cystine o] ©
PSR

% colorimetry & F&F A 9& 7xlz B
EEAS W7 e B MGEE 2H, g
#7b4 9 methionine o) 2048 A& 74
et 57 et Ay vk A He
=19 3, phenylalanine & 7 &gl e ol o
ook 0 EBGAAe FE AP o,
= KZE 9la tyrosine = 585 £E
idine & ®\hp= g o}

BRA D4R A= Bz 49 methionine -2

45 HERC WAz, phenylalanme o i@
sk, cystine & Fizelm, tyrosme Py N
AR B2 B 9o, histidinex %
9+t

YLaA 45t 2 ule} o] Z3o] e} g
Pl e BHWoz B @R B2g +
fow olE B BRIV WIS ARR} waRD
F HAE 2 282 39 2 o)z m-—- 4
a1 ﬁﬂ:ﬂ- ohlzz PARES M Bme 5 g
f2+}t,  methionine & #7753t of il 4ten m
Sakaguehi® %] # 49 DAEE £t s
e BERTZ FMs o Mas a, Mg 22
EEel #.2 BUE = tyrosine -2 pentose 2+2) melanin

¥ Giel WAESA Boue Res pord. o
S zol AHY ofv| mEke Rkl e s
g WAEHS] BER, = REFOS, = (LEB
feel ke WA sla, EH= Bhste Aoz
E5% S o, grRihel: Table 69 microfora
Aol Ml KT EAKS 24 B8 € 4
@)ﬁ%ﬁfﬁﬁ-‘i} {LB N e v 2y R
#EEt Aoler AT gol Q& Ed @@
Aoz g & 5 fdAFt. —BoFAdA mT
obn) x o) %E Bl <
o, Z Bmdhe AT BEMNoR 7HHe) @
fEdREe] HAEY) KT BBu s ol vtel ¢4
Aoz 44 & 5 Yk

53] T8 AR A= glutamic acid 2}

alanine,

%ol Eof

“cystine

Wi =] A hist-

Ble o

aspartic acid °] % Table 7o 4 2w, 2833
BelAe % ohlnme WHE 23 Fod
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stol gind sz oiel

1) R MR

Fr#i 7t 4ol Bsho] ion-exchange resin B paper
chromatography 2, e Ee e Fig. 4,
Table 9 5} e},

Rhamnose -
O
Xylose

OO

Arabinose
QO

Glucose
o

Galactose

o

Maltose
Q

S
o
O
O
)

0 OOOD
000 o o

-

NW

Standard 12-Y. 20-Y. 7-Y
Fig. 4 Chromatogram of free sugars in stored
‘Korean soy-sauce
Paper; Toyo filter paper No. 50
Solvent; Pyridine: Butanol: H;0=4:6:3
Development; 3times multiple development by
ascending

Table 9 Free sugars in stored Korean soy-sauce

Soy-sauce . Aged soy-sauce 7 l:ogx_\;ﬁceg
mpt- : ,
ovepd l Ordinary ' Ordin-Damari
Sugar 12-Y) 20| 7-Y. ary® Jap.
Maltose + - - ‘ — -
Galactose + + + + “+
Glucose + + + — —
Arabinose + + + + +
Xylose + + + 0+ +
Rhamnose + + + — +
Melibiose ~ - - - +
Unknown = [+ + - - — —-

o) BEAARY MERS 204, 749 ARR

Fiabhe} €} bo] palactose, glucose, arabinose,
xylose, rhamnose o] 9lon, 1243 HBER 7+
el & L9 45 #iel maltose o} RAME 18
£ o FEsgdrt.

olE B TANA ERATS wAaK R
MRS ZBE A5 Bk ZREH, kBRA
Fol = RKk{t@Eez NEE Bd A" A
ol =},

ERRX AMY RS AqF Apold #
HIEE Table 9ol A Higksle] wnl g4ROF ulo}

o] Aol & MBS Aol Taed BES B

AWBES 14E BASZE glucose 7 S8 %)
o¢ka, = rhamnose & =& 7o A SEEs A
esteh. 2= BE ARl A& glucose 9 rham-
nose 7} o o] A gt

oz gtEREY BA Damari o 4 HH2O
+ galactose, arabinose, xylose, rhamnose, melibiose
@I slel, +Fvet Azgel A wek tha-
mnose 9} melibiose 7} &2 BEY SZ:olAw o
SR dolvr. 2& o= 2 €% g% Damari
9 S vtet g Fol HY S KA xR
7t e AoH, EREMNoz $ave A4
T ol% HEol EMo s T oA HEstx £t
deAE =mEch, B4 ol AR AR E
Yoshino®?, M, Ichikawa'®®2% K= rhamnose,
melibiose & Mg Ao = Mo} o5 Be @
do] 4 2 B#HE7 fle A 2

Mk vk Zo] Angels gl glucose 7+
A A SMY AL HEEJE doH, #
0= Damari ol A 23 FWiAel = glucose 7}
Hi1} o % REES oy ¥ BkddE 49
#_[;‘6“7} 2 4% Damari o] 4 5} paper chromatogr-
aphy 2 glucose & @tstgctes Ao = nfo] &
o} BrEizgel 4 glucose 71 SEESI gicte AL 3
Aol A BEE2 A BEH A SEsl= g
Stebol Bl BAEEdA S € 5 A B A
Ee #idde FRC @A 2oz 4244,

b) Z zAg=iel &L Y HEHL paper
chromatography = 4@, t)Esle @y FR=
t}-& Table 10 7} 2z},

HHAH 12488 WHR 2349 HARS gal-
actose, glucose, arabinose, xylose, rhamnose, & Jg
frolm, ZHEMRA 4L 2046, 743 TF o 2o
galactose, arabinose, xylose, glucose rhamnose ]
MRArgl et TR FERK BRI W R
B2 FEY BRI BLE LlLdA HmE ue 2

— 2 0 —



Table 10 Sugar contents in stored Korean soy-sauce
(mg/100 ml.)

=
!

Soy-sauce | Ordinary Improved
Sugar | 20-Y. l 7-Y. 12-Y.
Galactose 192. 50 127.45 337.75
Glucose 62.65 44.25 187.60
Arabinose 154.60 82.50 155.05
Xylose 93.75 56.75 116.55
Rhamnose 47.15 30.10 77.35

L EREMNE IHE #E §H4 nE
Bm= 3 g

f A7k}l A paper chromatography = 48, &
#3 AR &R glucose, galactose, arabinose,
xylose o] JEMNE B Y=

oA el vhel el S 39 HRERAS ¥%R=
A& S et zhg s glucose 7} H— w
< Ao HAESH, LA 2 BhHE YRR
9ol A glucose 7} 7ERY g2t ENoz ¥
g Beh EBRRX g QA diAde o
o glucose 7} F&o #Aet £FHAME It 1 &
EEME RBR 3 %24 Z3a Q.

a# e FERR Az gl et gROTd a2
o] %Mol e 2R HEAAF 20| ghucose B
matetaie Y 8RS A BEME IR #
g A Bpsz o, @S 60%d s
w galactose uto] MHEE Fie A, 2L 5
7+AYd 45 glicose 8] 8B Foie HHEL ¢4
Fgeghule} o] ppEh B4 B = ge)
¥ b= galactose ol A glucose 7} 2ERE Zo) obd
7¢ yermE e, ol A WETA ol 4Fds
iy Beftol fkste] Caputto® 9] kg WL A
o} o} g7t nA+t,

HRNe= KHE 7% 49 Hwg £Hdte
glucose4 HR oY ;ﬁﬁ”m;vl ®|ine “5%

5 gte]l EvPE K@t 2ol BNez Fob4

£ AL Z3e Aoz 2

5) HH®E

a) EEH AR
Paper chromatography ol

HE g

3 S e
WY TRBS 8T HEE Fig. 59 Tablell
& 7+,

74 F& fERK 714 sl A = butyric, propionic
9 acetic acids & 72Ht 39, 204 2o mERR
1248 RBRA fo A& of o] acetic acid
7} EE o] £ g1 9o propionic acid ¢} butyric

Rf
0.74

0.67 v / O Butyric

0.5 1 i

Propionic

0.3+ O O OAcetlc
0.2

0.17

12-Y. 20~Y. 7-Y.

Fig. 5 Chromatogram of volatile acid in stored
Korean soy-sauce

Table 11 Volatile acid in stored Korean soy-sauce

- -aged
Soy-sauce : Aged soy-sauce g}?zaﬁi d
mpdr ' Ordinary —
ove .
Acid —~—-T———— Impr-] Ordi-
12-Y.] 20-Y.| 7-Y. { oved | nary
Formic acid — -] - + +
Acetic acid it Ht { H 1 #
Propionic acid{  + + ; + H# W
Butyric acid + + : + + H
acid & &3 BE =
@ AR HHEmEE gas chrom-

atography = g RS Table 11 o] 4 Krif
A wjashe] A v, ERRAG HRK o
ZHo] % &2 butyric acid 9} propionic acid & &
AL Q9L ¥ue ETY formic acidx g1 g
v}, gas chromatography = -4 ¢t formic acid 7} &
HEE L 2 HEMANAE EHRE 429
#, Block®® e} =g} acetic acid & formic acid &
A EIsre] w k=] uk formic acid &= FE® & 4 9
e, FHE . HZA Damari o] A formic acid &= B
o] e e JEd Y, dEHE fEER S
o] Evia 3 AL W #3 o kKR 134
paper chromatography ofl /| S#=2 %x A& &
KRepta Y49
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olsh o] o & Zkaehel A propionic acide}
butyric acid 7} EHBEHE A& AT v 2
o] HHY +% o F HEBME FERE BgPAA
HAgte Aoz W Brlle HE Az
A3 748 H-& EHER DA relE propionic acid
st butyric acid 7 $& e = Uk Be 2
3 el AL Aol wkdel Ax BnE e 2
o EEG

Butyric-acid 2]— propionic acid = HEZ¥: U A
Bol] Bo Hg BAMEE 2 butyric acid & 5.62
o] i propionic acid = EHIE oz = of et 28
v EED 27 BRe B EREe B0 4%
S o8 Aolrg B s HEs I, esterfb
o] wxEgtas 44T F 3 Aol i
el A 4o aWE §lhr] At & A4
7t g AR e e B Fo] B fr#del
o] [Efk FHimo] EHS A gt YA

BADAA A EEE FHEER ERS Inoue™,
RO (A8 Lmied  Sxo formic, acetic,
propionic, butyric, isovaleric, 3 isobutyric acids
2 e 9, BEYE MY 4% acetic,
propionic, butyric, valeric, capric, ¥ phenylacetic
acids 9 digcétyl 8 S QUef. oS EE#D aul
o o] 42 uheh %kt gl A %3] propionic
acid, butyric acid 7} 28 ¥4 & REFH} I,
B2 zthol 4 propidnic acid &} butyric acid 7}
mEslo Aol Heb A FBRE YA FoHAE #
o2 gAojet.

Incue®®o] (K3 259 ZBIEMES w3 acetic,
formic, butyric, ¥ propionic acids &a g}, o]
HE: dFo] ARG EHENH TR J9
22 B 3 BR ¢ Eod 4L g
g TE 22 BRE AN Aol L Addn
52 & 3+ _

b) FEERE FHER

RE7 o) WISt FEMETtE HHERS paper chr-
omatography = Z}#, HED #E+ Fig. 6, Fig. 7,
Fig. 89 #gtz, ob&d HEHTT A0 A%
ol BB A L A B RRE Table 12
& 7&‘4 .

O & A4S HHEm ﬁ“ﬁiz HEe A At
Ax A ¥4, TH 5 E#RRX 74 dl e
lactic, succinic, malic, glycolic, tartaric, fumaric, ¥
malonic acids & sl x, 20 L EHR 7+
ol e LAk B ol citric acid 347t o 4
EEtgdet @44 1246 F2 wBAR qAANAE 74

Q¢

v~
O Suc. "
—;l:l;

B

2
%, Mali, E

Gl)’- O Cit. g‘ )
UENY: 5
Q S

¢

N

BuOH : NH, : H,0=80:5:15 =

Fig. 6. Chromatogram of non-volatile acid in
12-year aged improved soy-sauce

?
-4
o
N
O Suc. 2
<
Fuma. s
.2
Malo. E
O @
DMah. . -
Q,
ly. o)
Gly Cit. 2
IR :
Tart g
: g
&
BuOH : NH; : H,0=80:5:15 «——J

Ist.

Fig. 7. Chromatogram of non-volatile acid in
20-year aged ordinary soy-sauce -

Qe
O sue

Fuma.
O Malo.

O Mali.

75:25:1

Gly.

t) % Tan.

L POH : H,0 : Formic acid
2nd.

BuOH : NH, : H,0=80:5:15
1st.

Fig. 8 Chromatogram of non-volatile acid in
7-year aged ordinary soy-sauce
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Table 12 Non-volatile acid in stored Korean

E.& Ao A mc} fumaric acid ¢ malonic acid ¥

A7t §le FEENE AERES TEIAS

Soy-sauce Aged soy-sauce Non-aged

Tmore | soy-sauce™
o?egir ! Ordinary

———+—————— 1 Impr-| Ordi-

Acid 12-Y.l 20-Y.l 7-Y. | oved | nary
Lactic acid 750. 961890, 50/585. 901672. 00539. 50
Succinic -acid 17.68) 7.59| 26.78| 48.00| 41.60
Malic acid 6.08 8.65| 3.52y 7.20| 3.20
Citric acid 2.96| 39.96 — — —
Glycolic acid 3.20( 13.44| 17.60; 32.00| 20.10
Tartaric acid 4.00] 9.59 6.88) 2.72] 4.00
Fumaric acid —| 2.56| 2.98 —| 3.04
Malonic acid —| 2.24] 3.06} 0.10] 1.92

soy-sauce : .
R G A FETE At AR Aold Bk
Soy-sauce | ‘./:\_ged soy-salce sg?;::cg:g) L AAAT, 74 5L A0 §lw citric acid 7}
Im%r-) Ordinary 20 48 F| Aol FET AT, ARG HEk
Acid %W (Iyl;‘r]epdri r?ar;ii 9w glutaric acid & oxalic acid 7} 20 48, 7 4:%
B R Bl T agweld mk Hgee sl KRT mEmo|
Lacicacid |+ | + | + | + | + g gax a3mdAr ael 9w it
Sucinic acid | + | 4 | 4 |t | b s ppe kA AMASE, A
Malic acid + + + + + o} 91 malonic acid 8} glutaric acid 7} 4} =) =)
omedd LYt Tl T s BlES SEeA kEmMes W04 ¥
Tovsicad | 4 | 4 | oo | o 1T a9 e, sas mEag A= R 2
Fumaric acid - | + _ 4 o] citric acid o] 3, glo}=l A -2 glutaric acid o) =},
Malonic acid | — '+ + + + 2EZ2 B2 BATAHY FEBME Tk
Glutaric acid | — — — + + 2755 Table 13014 2, lactic, succinic, pyrog-
Oxalic acid _ — — — - + lutamic,glycolic, oxalic, malic, citric, fumaric, tartaric
Galactouronic | _ | _ | _ ) 4| L % malonic acids o], $-2]v12ke] 7kt o)
BT A% € 4 27 ==k pyroglutamic acid
Table 13 Non-volatile acid in Japanese soy-souce
__AcidAUthor lInoue‘55’ t FEE | gegeo l e | g ‘ L lgﬂgﬁﬁm)] B8
Lactic acid + + ‘ + + + + + +
%uccinic acid + + + + -+ + -+ +
yroglutz:lxz)iﬁ: _ _ i i - . _ _ .
Glycolic acid - —_ - 4 4 + + -
Oxalic acid + + ; + — - - — -
Malic acid A+ + I + + + + — +
Citric acid + -+ I‘ + + + + + —
Fumaric acid — — J + — - - — +
Tartaric acid + + ] — . - _ _ _
Malonic acid - - - - - - + _
Remark |\ ouce "oy sauce | Damari erment. | sos-bean
Table 14 Non-volatile acid contents in stored Gluraric acid I — — —) 3.08 3.84
Korean soy-sauce (mg/100ml.) Oxalic acid [ — —_ __; __E 19.20

Lactic acid results from Friedemann method.

el vt el A4 HERET A, citrie acids}
DEEE A -8 Bol =Exh. awd LEee, H
B0 o {Kspwl HA Damari h9) pyroglutamic
acid & £4 BE o2z 2 BHE & Aol
@ ERKX AW FHERgAY w2 BN W
$RE Table 140] 4 4&s 2=, FFEESFS Binst
I g AL lactic, malic, & tarfaric acids o),
BAHa 9= AL
malonic, acids e] =}, = A2 47 AL citric acid

®olm, glutaric acid & oxalic acid & WS

succinic, glycolic, fumaric &
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2=t

WA Aol Yo AE @M Qe Ao lactic
acid, tartaric acid o] 3, succinic, malic, @ glycolic
acids = WA 9 v}, malonic acid 9 glutaric
acid = WHE L ERRAF 2o citric acid 7} A=
A7 #—g Bel =

HAZ A A FEERE BB 14EHS B
BrEs LMo Rz Table 15004 E#ystd

Table 15 Changes in organic acid during the
fermentation of Japanese soy-sauce!™

(mg/100 g)
" Date
Succi- Mal-Glyco-

Acid nic lLact:c onic| . Ric Malc anc 7) Citric
38 7.6!146.9 2.9 6.4 15239 5.1
97 56.81566.4] —| 10.6° tracej —{ trace
381 36.4’1521.2 — 441 “n ——l "

45 39 lactic acid o] gkt XE=Ha o,
t}& 0 2 k.8 succinic acid = RBEEEHIC FA B
Aaba 9= lERo) s, glyeolic acid & —E¥ ol
A}zl WA sk ¢, malonic acid, fumaric acid
t Besd Wi, malic acid, citric acid = &
Hoz o &g Hila P+ old4 LB

ool iR kel #I eI 2ol
#®Estn Yk F KESol FEL citric acid ¢
[ e R
5 TCA cycleo) BifRs = B MEd SUBREC
k3 fpRe 2 WA a, lactic acid = THEEE 5L
B mEed w4 #BEEa gled, succinic
acid & BT MRS |WEsy] RS L=
BEgel (kste] 4EEsl 3, alcohol of £FR=A %S
oA sy, o= BfldE B e Bl
ERE obd A oA B g 4 flrhn st
. = f{@E foMes g EREERS] HHR
o) iRel ¥fslel, citric acid, oxalic . acidE AR
Korhel FrEste Hihe] ®e SRBEFA £K
= v}, citric acid & BB BRdSz g B
M SmEs ™ol Kalwl KRBE Hihe lactic acid
¢ KEAL Hotm, & o= acetic acid; succinic
acid 7} w31, malic acid, citric acid = Ao} TFE
&z gtz gtz g :
PIEY EEE #0051 @43 (Table 16) Xk
Sih 2 e FEERS WEaA EnRe B
¢ kel WstH BEREE 29, AR KE
g grpo] FEAGR HiRERA el 4wk

HELE BA3le A citric acid, malic acid, fumaric

malic acid ¥ fumaric acid 3=

Table 16 Non-volatile acid contents in soy-bean and koji (mg/100g)

Acid l Lactic l Citric IPyroglutamic | Malic Fumaric | Succinic [ Glycolic
Ttem | | J
Soy-bean!™® — 800~1300 | 100~300 79~100 10~40 ( 10~30 * 5~40
Koji(67h, )0 64.4 272.0 63.0 217.9 ‘ 27.6 4.4

acid 2 glycolic acid oj=}. = succinic acid & E
HMe o} o] MAymel foracl =&k M
& 5 gdute BEE fFo A 5 e FH

oz & 4 93, KuEdd ggdr Ao A= 4
Aok & Ao lactic acid ¥o] =},

LAES AARZAL @EEbE v g
wEestd 2, R 2 HER ARgSe A4
—FHgae A & 5 A5k wEngd 4+E
124 B¢ ERASL #Fo=2e ftaAqd HRS
—Fgos 2 & F 42, ERRX FHE 249
A% FRTMY BEdAE HWhR Ao Wmstx
9l A2 malic acid o] =, W ojck & Aol W
483 Q= 22 malonic acid ¢ fumaric acid o]
. 2 el 1243 &BERX 2 2048 HBRX
7 o el ARt 749 ERK AFA 9
ol citric acid 7} &K = g Bl

289 ERADT KB AR RANA £

E oo F MY BadAd o BEEHEd f2e
microflora 99 RS & 5 91, v 2
e ke ERR, KEAE THGL RERE

L2 ROl A BB o] Fo] B = o] BB
o $24t8 FWplst BT 23 ddeE A S
o fR#o.m Braiche] E(LEBY B{Lrt Bz
st 4 BEs AR 2EENor Ao H
Ligr A ake wol & 4 gtk #R MR T
& FERY e EEE fEwel Ko BE

22 REFo= MAAR £x, #HApd K
o FAEEA g2, 2R dobd REHS HEe
2 BARY #8MLE FEIUA BEER %%ﬂ of
7 2},

29 204 FS ERRA AFHAIAY citric
acid &} A& = 24 B g R da2e
BELT BRI FGRE 2 & dod, BidtE aketo

W<l pyruvic acid @ oxaloacetxc acid(J¢E)9 &
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= 44 39 A WED #apd K
Claisen+Hori 9] citric acid BiEEiSfr o = K= d=
A& =it

WIS, F@eod KA BARRGANA Bk
EBEE lactic acid, succinic acid &) JEME S Q)
3, BRG] 7HER ARR A 1249
HRR 7HAo] 4] lactic acid, succinic acid g firS
olFm glert, 20E8 ERR AR ARMEML
£ lactic acid, citric acid o} =, citric acid 9] 452
T Be ztew v Fe] 73 who] Fol Ag g
AE AA4E F o BE ogd od 2
ol A citric acid 7} EREA Y BY +E
14E g 9L Aol

c) a-Keto @
Paper chromatography 2 ##3 a-keto 2] fi2

-
vy
z
i

.
Ri. |
0.6 Acetoacetic ?
L0
0.5
Pyruvic
ol O @ © ()
Oxalcacetic ?
- = = O
0.21 a-keto glutaric
Lo o = o
" Standard 12-Y. 20—-Y. 7-Y.

Fig. 9 Chromatogram of a-keto acid in stored
Korean soy-sauce

Table 17 a-Keto acid contents in stored Korean
soy-sauce (mg/100ml.)

Soy-sauce | Aged soy-sauce | Non-aged,
Impr-| :

oved | Ordinary

Acid mpr-| Lrdi-

12.Y.\ 20<Y.{‘ Y. | oved
0.042 0.020| 0.150] 12.04! 20. 30

nary

Pyruvic acid
a-Ketoglutaric

acid 0.0ZOi 0.010] 0.140;, 3.08 4.62
Acetoacetic acid trace, trace| ft | N
Oxaloacetic acid | # } " H# ‘ +# n

T v Fig. 93 2 ow, mAR, #XKR 13s
ML 2E H A3FedE aketo o 34
pyruvic acid, a-ketoglutaric acid, acetoacetic acid(#
), oxaloacetic acid(#E)9] 48S o} o] &
S A= 2 BB BE MRS Table 17
A s mw, ERR FEEDG Abolo] e o)

et mE Bl WAL Jda, A A
Mol = ZHR, *BERX 24¢ FHdR, =ZE B
o] Bz #ME et oy RBR, EXR
Az v 7o) kAol A pyruvic acid, a-keto-
glutaric acid JEfIE 2 2 o)W 4 FEgdA4
Bz #gslx A+t

EE™ fk3H HA A A = pyruvie acid,
a-ketoglutaric acid JEfIS T3 3, HEg
pyruvic acid of # 3l o} F 4.2 B9 a-ketoglutaric
acid & BES 2, ohgw HlES F B mENR
fRe SEHY] REES 2L MY s =
ohn @kt ol o] $evel gapel 4
9 EztA el A9 gl HE BAII W
Rz Bl o] o] MY BN HHIMSE od
MEA e AX =EY, = B2 abdio 4
pyruvic acid ¢} oxaloacetic acid 9 MW= o4 @
3 vk} 7o} citric acid Aol FBH QAT =
£t

Acetoacetic acid 9} oxaleacetic acid = f@¥agyeto]
glold WmT + gslov MO k) Riztes
ey, o] % 9 chromatogram o] fHige =
wFe B AAd 4% EHom FHEIL L 5
A& Folg.

Foz AEES Y3 BigiEdd 4 4%
REH BRAE BR A & BLiEd 5%
BLEA BHE e vy

= Y]

124 52 HHEKX 33, 204 T £RR 2
3 THESS ERR g #Heted {bBpy R
£ ¥ microflora & FH#Este 2 B g
RE 4+

1.zt ste] 988 F& —BRETY SR
= & zskeh

a) o H& 24 5% ERR Y waK 7}
A& Tt Bh-& BHSE BAY IR,
HITH P R bl =S &Rl Bins o

b) fH#e gelA od F& ARY 435 3%
MR Mm-S Bt EBE HRBRe W)
W, MR- JEEBM HRS K FEH o 9
& ¢

c) RMREE
=

2. B@EAHS] microflora B WIS o3k
2L BEE dg-h

a) —BMES T2 24 pHe BT o

-

o 52 244 +5 B



EHBESY BEo= £ T RE 94+
b) Wi LB R HE aMBEE
BT = 8 pH 9 iﬁ_Fi A9 £fFol TEER
&gl et
¢) HEERRE 5945 ﬂhﬁ% e &
BRESY BT 9 pH ERET2 4£FHS 9t
3. Paper chromatography @ colorimetry o] {4}
o Wl olel B S AHE #EE k& 2k
a) FERK A djA THEELS G B
8kl 2048 F-& 7h4 ol = aspartic acid, glutamic
acid, serine, valine, leucine, lysine, histidine, met-
hionine o] ¥&m3s} 4 3, alanine, tyrosine phenylala-
nine, cystine o] B4 &5 et
b) ®BEX A Qo] A& colorimetry 2 5
B3 B®Y &N B A3 Hid 12439
7+ 2] methionine, tyrosine, - histidine = @435}
i, phenylalanine = #inst= cystine & B §
=t
4. Paper chromatography o] {k8to] ##ENS
SR #BE hest 23w
a) 12452 HHR 714kl A galactose, glu-
cose, arabinose, xylose, rhamnose, maltose, unknown
18 & sga, Ead BHY A8 maltese
o kRS BASI LLES MBS 23t
b) 204, 74 FH& FERR Aol A galactose,
arabinose, xylose, glucose, thamnose & =} 7] 4
Malglos 259 &8-S L9 Ml 2okt
o) T 9 204 F& HHER LA FAA 97
o] B2 Q= glucose 7} k= g Fh.
5. Paper chromatography o #3l9 HE®RS &
W BRE Se 28
a) Volatile acid
1) 74 EL& FERRKX A4
propionic acid, butyric acid & 483} .9, acetic
acid 7} #5— ket
i) 2059 ERX A%, 1249 RERA 13
w0l = acetic acid 7} == wkgts,; propionic acid,
butyric acid & &4 BE= 7854
i) A& ol FY5 maldAe FRFY
propionic acid, butyric acid 7} B2 <%+
b) Non-volatile acid
) ek el delAe

AL citric acid o} 3, iz

acetic acid,

8o wu 4w

A-& lactic, malic,
tartaric acid o] ¥4 " AL succinic, glycolic,
fumaric, malonic acid o]% W%k® A& glutaric,

oxalic gcid o] =},

i) ARG dolAe F&55 £ERIAL
citric acid o] 2, #m¥ 2 o] lactic, tartaric acid o]
=, succinic, malic, glycolic acid & st m ’
malonic, glutaric acid &= 8% 9=k

iii) =& Ao citric acid 9 4K 74 R
< FANE BT/ 2202 484+,

¢) a-Keto acid

i) =8 =& 7o) 4 pyruvic, aketoglutanc,
acetoacetic(§#5), oxaloacetic(#5E) acid B s
g o, BNl MEATE pyruvic acid, a-ketoglutaric

acid o] 21, Hfbxe &4 BEYH
i) =& aketoacid & Z+AFo]l L3 HETS
&oket
& T XM
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