3553152 A 41149 A 3 5(1998)
Agricultural Chemistry}and Biotechnology
Vol. 41, No. 3, pp. 201~207 (1998)

SH2 TEHAl 2R WEAl DS Kl B4 M7}
HMAMIE Zxloj njxle 3
- 2 MDY - 2EE - M - dAF' - o’

= B Ay 3] %
AFIEA A E
=83, I ukgo] 7H3 gl
REETY A bt el 371 o), o=
H x4
s
Moo=
P4-E sh=e] iR A tiF g EFoln §ele] A

Aol W < gl 218 Bl SR, PR, A
W, EWNY, AARANNY, BAAFEAN oz
ERED APRolAE A 2 T st Akl
Fhom IPPOR F2 AgHe] Fou} Ax Py
BUFO Q3] TF A BFFEDY, 2 3
2 EFAD) Y Hgol T Qe Falelek? 4
P P TL FUSL Axs PR s Aol

Ug FURz AR G 5

=
St3 Aok o) Alukd) ghgro] F mhARo] Hrhl AR
3 g TR GAUFE RS A7) $3
A7l & ad2 =5 9A HER 2 £33 0
S HTAA 7, &7, 24, 24, S d38%9)
AES FHAUlsle] Az ojgzte] A4 774 74
3tz 7] @&l o] V|sme glojA

Brro] Ao
FZ, S % L EFHN Hlse] "oy F
2 Io o881 Atk Ty 24X A 7
BE A7AlE, A vre] Fejo) e e E
A AR ) F ol9lel B A 7o) EAL v
T AW ) BAR BALY Aaal zhgolAe) vt
BES Bosle] GRS AR g @xg 42 Ul
A0 A 7ge] S Fol Bus o), A4
g REAY F H7)0FE LT AR A3
£ A7 BME A9 gl Aot whaba, B Ao
e 3 QA 5ol go] REshe] gablael &
FeuETL 483 dojux] o= Ao Azheo], e
FA UF A&a S #Hrtskel A ABE BEATE
A A 2, B, ZAPEE

*e3 2} |

r\l

FH

>

201

e H7FEE ol A 2.38%, T A whg H7EE i 2TolA 2.05%E e

[e] =
2 EE

AeTolx A% HEEH ] st os) 44

ol AR BHo] AR dmedE TN gl AoR et V1SRN 2w &
A7 $EhATH(19984 49 279 <, 19983 59 279 S=2))

BAE Y HFEX=

B oagel AE gFE 19963 2 AFA
(Glycine max LYg AH&-3F Tt Ad o] ARS-E dlFe] ¢
HQEL S8 123%, 20WA 381%, 24 16.9%,
4.8%, 23] % 4.8% H 7184 FEALE 232% Gk o
35kgs AMAT b5 & S3 ke A JivkEd] &4
4 AZE 307 Bt BA F, AT 30% B B
FEE F& XY UF A= F 13kegd] diF
(soybean boiling waste liquor, SBWL)Z 4-& < ¢l
AE 7T ARIAl skt o] HFe] frEjd 3
2 82ke- Table 19 VFERLC)

1

o M= Yz EHa »

W Azxe AHE 2ol AsAT T ukfr| 2 nhe)
3 ¢F 40°C7HA] BAA AL, AzrE JHEES o] &3]
23x 11X 12(LX W x H, cm)®] ZL7]& 3} 25~30°C, 80~
90%9] JuUlEEZ 45Uzt LIAA AxsH, 747 A
Hol A HAz:AFH T Az W] o 21.8%, T
e 63% olRL FE2dT vILAd [ FgERe
Table 20 UERAICH 743 97 1001 £7]o] W= 16.0
kg(Z 20 ke), 20% A5 80 kg 2 SBWL 7.4 kg0 2 A2
2T xR0 354 F sucroseE 3.5% AL 7, o



202 A9% -4 A 4% AFF AN P95 0lRS
Table 1. Free sugars and total nitrogen contents exuded into SBWL" from raw soybean after boiling process (%)
Components A
Total Total-
Stachyose Raffinose Sucrose Glucose Fructose sugars pitrogen
SBWL" 2.63 0.79 4.83 0.21 0.04 8.86 0.54

YSoybean boiling waste liquor

Table 2. Free sugars and Non-volatile organic acids contents
of meju and raw soybean (mg/100 g, dry basis)

meju Raw soybean

Stachyose 106.6 4,422.1

Raffinose 40.1 1,363.2

Sucrose 137.8 8,344.1

Free Glucose 37.0 112.5
sugars Xylose 94.8 -
Galactose 228.3 -
Arabinose . 153.8 -

Fructose 195.4 50.4
Mannitol 245.1 -

Total 1,238.9 14,2923

Lactic 329.3 9.0

Oxalic 96.9 15.1

Malonic 14.0 213

Non-volatile Levulinic - 7.2
organic acids  Succinic 572 40
Malic 44.0 18.8

Citric - 139.6 3935

Pyroglutamic 58.9 16.8

Total 739.9 485.7

Z79] 354 ¥ 1.5% sucrose$} ZAbE ER ujokal(Pe.
halophilus KCCM 113775 &4 &< 7V 2kg& 33}
o] pH 7.02.2 24311 30°Coll 4] T4 10° CFU/mlo] 7
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gk gahgd 25 mlg BE|A|7| 3L, Kjeltec system 1026
Distilling UnitE A48t /3 & HA3o] 4uld 0.1
N NaOH9| mls& FdLE st FE Faglct. 2
F AR AY, £F2EF 2AEE AEFT APyl
w2t 248ttt 28 949 pH pH meter(Hanna, U.S.
A)Z ZA45AH-

FE| oln[icdh, FHH, HIFLUM FI(A X ST

FEoh At BME g AIRE olmxal EAL
Lithium citrate buffer2 208 343 t}S 0.45 um mem-
brane filter2 & #}g Mg oln| At 2524 7](Bio chrom
20 amino acid analyzer)ol] ¢ 3teo] Ba] A% 3t} 3
4 F71E BAL 8149 AlEE GC(DS 6200, Donam
systems Inc., Korea)ol| 23 F¢sle] Ba] Aekaslgda, &
d F2A= 10% PEG 6,000, 795 2% 200C, HZ7)
(FID) &% 220°C, &4t 7|3 = 2420 m/min.), 23 &%
£ 150C ATk g AR F A9 A
71 $13t9 7+83 100% methanol- 2 1:92 E38}3 7§
& 2 A3 AFYh 223 7)o methanolg THA] 7}
3l =ola A3 ¥ ATAY|E A2 E 33] e 2e
F2 moH GPARE AZIIST LA F71 BA
& gdNEE 72A%¢AT AF)3 BFJ/methanol 2 methy-
lation A|Z1 & GColl FY3PY 1 YL DB- FFAP(0.53
mmx30m), ¥ LEE 100°CG min)-4°C/min.-220°C(5
min.), FYE L5 230°C, 732 7)(FID) £E 250°C, £ 7]
A A2@mimin)z PARAED FUFS SYNLE
Mixed bed resin TMD-8(Sigma, US.A)E o]y EAL
A A% the HPLC(Young-In HPLC 930 pump, Korea)ol
Fste] 2 ZHL Rezex RNM3} RPM(7.8% 300 mm,
Phnomenex, U.S.A), o]SAL 24, 458 29 0.6 ml,
73 &5+ 75°C, ZZ&7)& Shimadzu RID-6AZ £a] A
F A

s

AxE HEY 713xE ZARP 918 e B
A} panel2 Gguista A E7HEsty} distdA F 6He &
Wato] ZF dE A, gy), 4 o, A, da, Algl,
T4 71352 FES UFa g Agslo ofF
FUH10%), FTHEA), BFoIth63), Yuh(43), o5 1
BORAE FEF AP JAE APHS o83l A5PA
£ AAIEET” Ao BAA 2= ANOVA(Analysis of
variance) testE ©]-8-3tc}h?

OHI £ oo



% AP 74T wa

aj
=

l7_E=I_]1|. &

=
25 UE7(2HE ol Bo| Way
F A dgelM e sabta s

YoA| ot de

FBLEEI} A
A7)k BUA) Qolvths AL

& oMU E Falo) BRISH T, Table 1904 2 v} 2
o] 3 A%el(SBWLYol:= 8.9% o) 2%F7} eHrso]

A7) WEl o] SBWLEH HrHa(olet thzT),

F7tE Aes Arper(elst B/l Al HEE
- !
3 g |
o} |
[T - .
s 7} {
124 !
S s |
; | .
0 \‘ 30 60 a0
7 s
- ]
N i
: °f |
Z s |
Q |
o
o 4}
|
3 i
0 ‘ 30 60 90
5
i
-
e i
S 3
S
S 21
{
1 R -

+
|

30 60 90

Days after mashing
Fig. 1. Changes in total viable counts of aerobic bacteria(a),
lactic acid bactena(b) and yeasts(c) of kanjang mash® during
maturing,
Ykanjang was prepared by mixing meju: 20% brine (1:4) and
SBWL in a clay pot of 100 1 volume and the mash was matured
out-doors on the roof \for 90 days. —M: Control, &—&: Con-
trol+3.5% sucrose addltlon after 35 days, ®@—@: Control+3.5%
sucrose addition and 1qoculat10n of lactic acid bacteria and yeasts.
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Table 3. Changes in the total nitrogen, NaCl, pure extract content and pH of kanjang mash during maturing

| Sample
Components —L P

2 A“ Bz) C3)
Period (day) J\ 30 60 90 30 60 90 30 60 90
Total-nitrogen (%) L 045 0.82 0.98 0.41 0.83 0.96 0.47 0.85 0.96
NaCl (%) | 1436 17.98 20.75 14.00 18.73 20.46 14.52 17.69 20.70
Pure extract (%) “ 2.49 5.67 6.76 2.83 7.11 8.68 3.10 8.10 9.27
pH | 59 4.83 472 5.84 4.64 456 5.95 4.59 4.56

YControl treatment kan]uﬁg mash, that was composed of meju: 20% brine (1:4) and SBWL 'in a clay pot of 100 | volume and the mash was matured out-

doors on the roof for 90 days

Jkanjang mash, that waswcomposed of the same components as those of 'A' but sugar was added to the mash after 35 days of maturing to be 3.5% of

mash weight

Ykanjang mash, that was composed of the same components as those of B’ but lactic acid bacteria and yeast starter cultures were inoculated to the mash

at the time of sugar addmpn respectively.
|
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Table 40X, ZAZ&¥ #2|F-2 raffinose, sucrose, glucose,
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Table 4. Changes in the free sugars content of kanjang mash during maturing (mg/100 g)
Sample
Components
AV B? (o3
Period (day) 30 60 90 30 60 90 30 60 90
Stachyose - - - - - - - - -
Raffinose 53 1.2 - 5.6 13.1 - 55 8.0 -
Sucrose 29.8 124 - 223 117.7 9.6 22.0 105.7 110
Glucose 164.7 253 82 150.2 2,195.7 767.8 155.8 1,867.7 754.4
Xylose 20.0 22.6 9.2 20.7 24.0 9.7 24.7 26.8 11.6
Galactose 212.5 410.8 105.7 2353 530.7 138.6 2247 493.0 137.0
Arabinose 69.3 130.9 20.7 75.5 183.4 491 66.2 1433 54.1
Fructose 116.5 20.9 6.2 128.6 1,987.9 842.6 123.0 1,720.1 810.3
Mannitol 283 55.1 20.0 30.8 62.0 24.5 25.0 62.9 20.9
Total 646.4 679.2 170.0 669.0 5,114.5 18419 646.9 4,4275 1799.3
" and ¥See footnotes of Table 3
Table 5. Changes in the non-volatile organic acids content of kanjang mash during maturing (mg/100 g)
Co Sample
mponents 0 - p
Period (day) 30 60 90 30 60 90 30 60 90
Lactic 182.7 1,122.4 2,053.7 1959 1,487.1 2,384.5 263.6 2,822.1 2,910.2
Oxalic 20.0 232 21.8 241 16.5 230 258 220 7.8
Malonic 7.0 6.2 7.2 9.6 4.8 7.8 10.1 6.8 2.6
Levulinic 33 - - 3.6 20.6 343 4.0 313 10.0
Succinic 33.0 383 471 324 26.3 32.8 61.7 40.5 15.4
Malic 152 12.8 14.1 143 8.8 16.4 15.8 10.5 3.7
Citric 18.7 92 13.1 18.7 183 38.9 61.7 132 4.5
Pyroglutamic 253 59.2 67.0 18.1 63.8 89.7 87.9 90.3 45.7
Total 305.2 1,271.3 22240 316.7 1,646.2 2,627.4 530.6 3,036.7 2,999.9

22 and ¥See footnotes of Table 3
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Table 6. Changes in l‘;he free amino acids content of kanjeng mash during maturing (mg/100 g)
X X Sample
Amino acids
AV B c
Period (day) 30 60 90 30 60 90 30 60 90
Aspartic acid 45.2 23.5 233 443 19.5 134 43.2 16.2 124
Threronine 36.7 92.9 1041 36.0 94.0 107.3 374 94.4 99.5
Serine 44.6 104.0 134.7 437 105.7 122.9 45.4 106.9 113.9
Glutamic acid 157.3 358.5 493.9 164.1 362.5 470.6 162.1 376.0 436.3
Proline 29.1 116.0 1544 28.6 119.7 147.4 26.8 120.0 134.6
Glycine 48.1 654 84.2 47.2 62.7 72.3 48.8 59.1 66.0
Alanine 48.3 2174 2353 473 219.8 238.0 49.0 223.5 246.0
Valine 48.8 127.8 144.0 47.8 129.3 137.0 49.5 129.8 1551
Cystine 12.1 6.3 9.0 119 6.4 102 123 6.7 93
Methionine 75.2 49.2 732 73.7 574 82.2 76.2 50.6 77.4
Isoleucine 83.5 118.9 135.1 81.8 120.2 162.0 84.7 122.7 1526
Leucine 119.7 170.1 172.5 117.3 163.8 188.2 121.4 164.5 177.2
Tryrosine 38.5 72.6 89.8 378 76.9 81.2 39.1 76.0 87.6
Phenylalanine 53.8 89.2 105.8 52.7 98.3 109.3 54.5 100.8 110.4
Lysine 81.7 180.2 193.7 80.1 179.6 179.0 82.9 180.5 182.6
Histidine 223 42.1 557 21.8 40.6 53.8 22.6 40.9 48.8
Arginine 482 22.6 34.4 452 21.8 329 48.8 221 30.5
Total 993.1 1856.7 22431 981.3 1878.2 2207.7 1004.7 1890.7 2140.2
Glutamic acid
[Total amino acid (%) 15.8 193 220 16.7 19.3 21.3 16.1 19.9 204
"2 and PSee footnotes of Table 3
|
|
Table 7. Changes in the volatile organic acids and alcohols content of kanjang mash during maturing (mg/100 g)
Sample
Components
AY B? (oi)

Period (day) 30 60 90 30 60 90 30 60 90
Volatile  Acetic 17.3 87.7 129.4 16.2 61.4 87.1 19.2 84.5 1154
organic  Propionic 3.0 31 2.8 22 23 3.0 31 1.9 35
acids Butyric 1.6 1.2 3.6 1.7 24 35 1.5 1.7 2.6

Total 219 92.0 135.8 20.1 66.1 93.6 238 88.1 121.5
Alcohols Methanol 53 9.7 6.3 10.2 102 3.1 72 6.2 43

Ethanol 0.9 1.3 1.8 12 34 0.5 11 2.2 4.6

Total 6.2 110 8.1 11.4 13.7 3.6 8.3 8.4 8.9
%2 and YSee footnotes of Table 3
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Table 8. Effect of addition of sugar and inoculation of lactic
acid bacteria and yeast starter culture on the sensory charac-
teristics of kanjang

Sensory A B o F-value
attributes

Color 7.3 73 8.0° 0.3946
Flavor 7.8 8.2 7.3 0.6333
Savory 7.0° 8.2 7.5% 3.7001*
Sour 6.7 7.2 6.5 0.4221
Salty 5.0° 6.2" 6.5 12.8844%**
Sweet 5.2° 8.0° 6.3 11.2887**
Overall 6.5 7.7 7.0® 9.2196**

"2 and YSee footnotes of Table 3, In a column, means followed by a
common letter are not significantly different at the 5% level by DMRT, *
and ** was significant at 10% and 5% level respectively
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The Eﬂ‘eéts of Soybean Boiling Waste Liquor on the Enhancement of Lactic Acid Fermentation dur-
ing Korean Traditional kanjang Mash Maturing

Kwang—So&Ts Choi*, Cheong Choi, Moo-Hyeog Im, Jong-Dong Choi, Hyun-Chae Chung, Young-Ho Kim' and
Choon-Wob Lee’(*Department of Food Science & Technology, College of Natural Resources, Yeungnam University,
Kyongsan 712—749, Korea; 'Department of Hotel Baking Technology, Hyejeon Collegy, Chungnam 350-800, Korea;
2Kyungsanébukdo Health and Environment Research Institute, Taegu 702-010, Korea)

Abstract :|In order to evaluate the effects of addition of soybean boiling waste liquor (SBWL) and sugar and ino-
culation of| the lactic acid bacteria and yeast starter culture in Korean traditional kanjang mash, three types of kan-
jang were prepared in a clay pot of 100 1 volume and compared the characteristics of lactic acid fermentation. The
mashing campositions of the types of kanjang were as follows: (1) control treatment mash was prepared with meju
: 20% salt|solution (1:4) and SBWL, (2) kanjang mash with 3.5% added sugar to the control type mash and (3)
kanjang mash with 3.5% added sugar and inoculation of the lactic acid bacteria and yeast starter culture 35 days
after mashing to the control type mash. (1), (2) and (3) of kanjang mash were found to be effective in increasing
the lactic atcid content and improving the organoleptic characteristics of kanjang. But the effect of yeast starter cul-
ture was not clear because osmophilic yeasts were inhibited by metabolite(acetic acid) produced by lactic acid bac-
teria. The ll;actic acid content of (1), (2) and (3) kanjang was 2.05, 2.38 and 2.91% respectively in 90 day-matured

kanjang. ‘

Key words|: kanjang, soy sauce, sensory evaluation, lactic acid fermentation
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