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NHH,BO,E 0.1 N HCIZ 23t 2HE misE £E4AE
kste] g it

o] o= ANEE 7200 g4 3087 94 B9 &
A s FH et 333 A (Spectrophotometer(Shimadzu),

REIE, vi2WM {718 SN RI(4H 2Z | {Elok]At

7 NR Fo Ade AAR) 15k 783 methanol &
1:9% Tgstar oAxfel 79F 71z A2]g 33 gt
TR FZoA] GYAEE Axett. felde e ¢
85 &5 TMD-8(Sigma, US.A)E ©|A 28 A
e Park 599 Wlog HPLCHOR B, 24
= HPLC(Young-In HPLC 930 pump, Korea)Z ©|-83}aL,
2 22 Rezex RNM# RPM(7.8 X 300 mm, Phenomenex,
USA), °]84L 24, 52 06mimin, 2¥ 25+
75°C, 7%7]% Shimadzu RID-6AS AMg-3l3ith. w3 &
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A Fete] 22l gdEsien, @9 S4A<= porapak QS,
FAH 25 210°C, AE7I(FID) 25 220°C, 9V AE da
(20 ml/min), 7 L= 150°CR B39 Floh)iql B
Ao 71 A5E Zpz) oAt BAQ Tithium citrate buffer
2 20 AEF Y-S 045 um membrane filtler® 23t A&
ol 4t AFE BA7|Bio chrom 20 amino acid analyzer)ol
FUste] He gtk
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FH5A), o Fh@d), BEolvk34), ok g 24),
o HTHIF)E sglem, dsHit A3ke] FAAEE
ANOVA(Analysis of variance) test® ©]-€3}1 7, Duncan's
Multiple Range Test®= 242 AARHUGY nE SAX
= 54 T2 SPSS(v. 7.52)F ol&3ted AAlEkAT).
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Fig. 1. Changes in pH and lactic acid content during kanjang mash
maturing at various temperatures. @ - @ , pH of maturing kanjang
at 15°C; W -M, pH of maturing kanjang at 30°C; A -A | pH of
maturing kanjang at 45°C; O-O, Lactic acid content of maturing
kanjang at 15°C; [J -], Lactic acid content of maturing kanjang at
30°C; & - A Lactic acid content of maturing kanjang at 45°C.
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lactic acid®] & AAl F53] ST 08% TESE R
AHAT}. 30°ColME pHZF 2Zh ZaEitht Al F7telkal
ZASFES. 0.65%7FA] HRoL} 15°CHE} e gkl lt). o]
218 30°Col 1A Al S A2o|BE Agke] X
ek Rakrst 3714 Aldate] AAAA UA7] wEelek
Azyat), oje YR8 Tamari shoyu &84 F4haart <
AstA dojuddes /NE SV ®aegl iEe ARy
Tamari shoyu$! 74-$== Aspergillus tamari AMd<F kojiZ 7Hd
S ARIslEE o] & 7Rl AF FRolX] S Rt
g 3°Colre Zakto] thEudt AAgle]l A A%
& = glojx Atk 7 STl B WA olaL

Table 1. Changes in free sugars content during kanjang mash

maturing (Unit: mg%)
Maturing Time (days)
20 40 60
Glucose 19 42 33
15°C Inositol 18.7 30.7 30.9
Total 20.6 34.9 342
Glucose 21 1.8 22
30°C Inositol 222 21.8 28.0
Total 243 23.6 30.2
Glucose 3.7 2.0 27
Inositol 21.7 21.0 20.9
4 Mannitol 8.0 3.1 25
Total 33.4 26.1 26.1
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Table 2. Changes in alcohol content during kanjang mash

maturing
Methanol (mg%)

20 days 40 days 60 days
15°C 4.0 0.6 4.0
30°C 25 1.8 2.0
45°C 24 2.1 0.1

Ethanol (mg%)

20 days 40 days 60 days
15°C 22 39.1 4.8
30°C 482 30.3 04
45°C 5.6 1.8 0.1

WEAQ Bacillus subtilis Alto] 39 28] At 2
Abatg obato]l tlEcvhy AJzbE ),
Eﬁaﬂi R =4 5 s

Stek. 2] WP

}0

FA18 A3 Table 13}
YA AZ=EAA T inositol®] $FEFO]
18.7~30.9 mgh= 1 T =PhO, glucoseiﬂr mannitol®] A§-/3
HAo, HAH R wlgolt}. Choi 5% Ao A=
& oM FElTe 2AR A, °l~r 2 3 3RS e
Wrkar ®23gk w5 glok, o)e} o] pH 5.0 OW~ veRd A
& el FEzEt QAL Qoluky kot ERF
7b 1ot B2 BEE s Hela AT oE fAIEHA
W ashe o= Bt

2= 7Y &4 T 2ENEE B3 A3s Table 29
7=, methanol®} ethanol o] E5 Wt} Methanol
15°CelA] 60 Bt 435 Bt 4.0 mg% A= 30°CHh
45°Col A3 28 B} 23 B4 JERgANE AR el
ulzko] 7o Bl 2Jujrt ¢igiow, ethanoke £/d27] 30°C
oA 482 mg%h= THE SLEA SA7PE Boh A vEReu
A7) A4E 2 e F43] 7Aaste] 604 AT
A 0.4 mg%eEhs WO\ ﬂﬂ(’iﬂr 45°ColA 38 718
dFERe Ao WPt gilen, 15°ColM = 427100
A Bheo] Agjon} 224 40YolE 39.1 mghE A7)
Te ¢Fgart dojd Aoz Az o] § 71AEled 60
doll= 4.8 mg%E R VFERTE o213t Adhe A4 { '3
AUEFIgo] ol rial R E Seost Lee™2] Ao} 7
oIk, AAH R L] ATl A AL Chung™
Seo9} Lee’7t el BE Glole A Wl &g
7} A9 dolupA] @ity B udk Aw 7o) A 7Tl
LEA FEEe] wieky] wjiolga AgzEny,

hif
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rlo.&m
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SALE 4) A%}Ez"’“*«l s AE A
© Fig. 29 Zoivh A5 2255 2L Tl =4
el O W | 45009 SAeTolis 20d o] & Aol AAs}
et 15°CoM = At S7rslsinh Bl 512 15% AEs
o] A 7S 40, 45 E 50°CoIA SAATIHEA FHL
T A At 9d B F53 Fleloy o] & 4
FEoZ R FHATRL BAs e} FARFCH, Jang™S

i

Joll mMAE 9 255
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Fig. 2. Changes in total nitrogen content during kanjang mash
maturing. @ - @ , Maturing kanjang at 15°C; ll-W, Maturing kanjang
at 30°C; A -A | Maturing kanjang at 45°C.

Pigment(0.D. at 500nm)*
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Fig. 3. Changes in pigment during kanjang mash maturing.
@-@, Maturing kanjang at 15°C; -, Maturing kanjang at 30°C; A
-A | Maturing kanjang at 45°C.

*The O.D. of respeciive diluted kanjang sample was determined and
the dilution factor compensated in calculation.
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Table 3. Changes in volatile acids content during kanjang mash
maturing

Acetic acid (mg%)
20 days 40 days 60 days
15°C 200 290 400
30°C 460 600 800
45°C 280 410 650
Butyric acid (mg%)

‘ 20 days 40 days 60 days
15°C 133 7.1 6.9
30°C 12.7 16.8 14.9
45°C 50.2 327 476

Table 4. Changes in nonvolatile acids content during kenjang mash

maturing (Unit: mg%)
Maturing  Nonvolatile Maturing Time (days)

Temp. acid 20 40 60
Lactic 200 950.0 9200
Succinic 1.5 16 40
15C pyroglutamic 299 318 88.0
Total 514 983.4 1012.0
Lactic 440.0 690.0 610.0
5 Succinic 3.0 1.8 4.1
30°C pyroglutamic 1111 99.2 109.9
Total 554.1 791.0 724.0
Lactic 190.0 230.0 4200
Succinic 3.6 2.0 4.6
45°C " pyroglutamic 371.6 3726 3700
Total 565.2 604.6 794.6

= Table 33 23Ut

15, 30 ¥ 45°CoA 60d T SA5H= E9F propionic
acidye= ASHA] 9L, acetic acide TH: & FEE RY
o, u|Eo| ATk butyric acid’t A HATE. Acetic acidE &
gamol IARe) 717kl ARE FTsIE e B3], 30°Cel
A & W 800mg%E 7HE =gton, £4eT 45Ce)
15°C £o® EAEH. 70t oA F33 dAle] 34
Z U2F butyric acide SALEd #AIQe) S£AE7)d 7}
A Eskom, 53] 45°CoN 43k A= 15°c 30°CY]
75l g ui$ E3UTh. 15°ColN 48R 7H3el A &
A4 2099 133mg%h= oFF RQEAL 40Ul wEgEo] o] &
YYTEoR FAHIUL. 30°ColMe S827]¢E 15°C A%
9} fARRIN oY 4717 & 2318 ot FTIsISeH, 45°C
9l e SAHZIRE 502mg%=E 7V & X3 e
o 0¥ &4 B 7 B2 4 butyric acid’t VERL
o} Kim %22 7He] 457t H85= butyric acid?] &
o) ¥/ Y Rusige, B A7 94 2e ATl
ok AEA ZHEEelA acetic acid’t W f7Ivt F P &
o] BXsIt= A FARBISOY, 0.5% ode] acetic acid
2 sl ¢dEdRE ¥ F e AEFY ASo] Asd
o3P HelA Ha o] acetic acid®] A2 FA| ATt

3 AZEQIL), o] A, 15°CollA] 4% THgelA &R
A4 acetic acid®] o] v, o) ARl butyric acid §F
Fo] Golhg B w) 7bge] FuE flste] 15°ColM <Al
7l Aol v E Aoz A=A

H|Fey friake] dHRe wwst die Table 49 2t
th 7} 2xolA 60Y Bt SAJEHAA] TP el =3 M
g §7)4R lactic acidBom™, I U2 pyroglutamic
acid @ succinic acid <02 VERGT} Lactic acide 15°Cel]
AR 7HReA 204 o & 438 Skl 40l T
& 950mg%E WERAOH, 30°Ce] A4 S4%71e] FA3]
71 F 40Y F3HE dAFELR fAEHIJLH, 45°Ce
SR 5E AEHeR FrKEIoY 15°CH 30°CoM 54
g 2-gR) ghko] WA YERdTH Succinic acide 7+ PR
oA Blsgt o2 v AEEHAT}. Pyroglutamic acid®]
Shge 15, 30 2 45°ColA 6097 <8AZ 7ol A
88.0, 109.9 ¥ 3700 mg%=EN LTIt HEFE A St
HAJEer, /N 590] glutaminase L 10°CoH = tiek3]
Rt 30°C o) deME Bdo) FA3 Asksiitte Hal
o} 7v& &4 %719 pH7F F743I8IH glutaminase®] =}8-0]
A H o] glutamine L EFE  glutamic acid® HA| R
pyroglutamic acid2 WO B8]z o] w2} 78 <
23 %719] lactic acid®] B3 W 7PIY pHYF 4%
ol 91733 glutaminase E/gs)ell 71918 Zlog wAkET)
3l o]2|gl o)f-= Qlsled 15°CollA] 54 sk 7HellAl glutamic
acid2e] A3 H)go] &g Ao AZEHIUT

fejotoledt =M oIkl P&

7} SR AT ZPgBle] fElollieat ks AT
A= Table 59 29Utk 7+ 2504 609 B<F
o] & fejolu] A 45°ColA] 4970.59 mghZE 7FY g
=R, 30°CONA 4714.08 mg%, 15°ColA 3029.71 mg%hEA
ILUFE F fEoedt gk Bt 4 2EEE #
olu|iAkg S| HWH, 15°CAA AT e ARAdE
glutamic acid”} 621.81 mg%= 7 Bol fEAon, vt
o7 Uei alanine, £9HE2Q] leucine, valine 02 FA}E
o] Joo 5°"¢] AFATe} 22 oIt 30°CoHA HAA)
7l 79 9A) glutamic acid7} 784.17 mg%Z 7F ol &
259101 | valine, leucine, lysine, alanine, isoleucine TO=.
ZAFEIITE 45°CoAM £44A17] 7B 15°Ce 30°Cot 2
& vk ROl valineo] 861.76 mg%E 7FY Hol #I|=HIL
™, 222 leucine, glutamic acid, lysine ¥ alanine T2E
A 7F SAexdA faE & fElohiedtdi A
w4352 glutamic acid7} AR HIE-E 15, 30 2 45°C)
A ZHzF 205, 166 2 120%E 15°ColM glutamic acid®] A3
A vjgel 71 EA JERsTh 45°ColM AT 7R
glutamic acid®] o] WA EEHJed, oA B3 edH
713k ke AR Tuble 109] &3} Zho| I2&Adoi e
glutaminase E4J°] BoJAA pyroglutamic acide] A3/4do] Bo}f
ABZ glutamic acidZe] HFho] Hojzl wjEo|z}ar YZH
ok webA, 2] #mERS fiate] 15°CollM <dA1Re] Bt
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Table 5. Changes in free amino acids content during kanjang mash maturing at 15, 30 and 45°C
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(Unit: mg%)

Maturing Temperature 15°C 30°C 45°C
Maturing Time (days) 20 40 60 20 40 60 20 40 60

Aspartic acid 58.12 57.32 3771 144.57 166.52 290.34 165.72 196.31 258.42
Threonine 80.44 100.79 148.27 116.38 129.71 197.06 133.76 160.80 202.18
Serine 67.10 58.70 17.16 16.17 16.17 19.74 17.96 42.63 20.06
Glutamic acid 316.53 507.50 621.81 455.08 530.86 784.17 529.54 434.64 596.99
Proline 115.46 191.94 179.63 156.29 170.78 248.40 173.65 246.79 314.30
Glycine 56.40 87.15 100.50 105.38 116.03 170.40 12270 124.73 124.5
Alanine 160.38 302.33 427.11 202.21 225.17 374.69 234.78 285.33 411.71
Cystine 4.56 6.55 7.14 527 7.96 9.48 5.85 5.62 9.13
Valine 139.76 249.26 249.62 23946 283.02 733.50 285.68 474.56 861.76
Methionine 3055 48.13 5647 4992 5543 7942 56.02 53.19 78.97
Tsoleucine 123.53 200.03 216.02 194.67 217.59 326.06 22427 23842 399.03
Leucine 207.90 359.73 370.99 325.80 373.61 553.34 376.63 399.29 748.27
Tyrosine 25.34 47.78 77.11 30.77 5249 8543 35.66 65.16 112.22
Phenylalanine 115.34 199.82 211.04 170.78 201.96 297.99 199.65 233.15 335.16
Histidine 29.41 53.75 53.28 49.59 58.83 91.17 55.44 59.60 73.61
Lysine 120.60 270.10 255.79 207.32 263.82 452.89 240.02 260.32 424.28

Total 1651.42 2740.88 3029.71 2469.66 2869.95 4714.08 2857.33 3280.54 4970.59
GA/TAA(%) 19.16 18.51 20.52 18.42 18.49 16.63 18.53 13.24 12.01

GA: Glutamic acid, TAA: Total amino acid (%).
Table 6. Effects of maturing temperature of kanjang mash on sensory evaluation results of kanjang
Maturing Temperature (°C)
15 30 45 F-value Significance

Color 33+£1.3% 3.7+£0.5" 41£1.0° 1.721 0.198

Flavor 4.1+0.9% 29+12° 3.3+0.5% 4.603 0.019

Savory 4.3+0.8* 2.510.7° 3.7+0.7° 15.429 0.000

Salty 43+0.8 2.8+0.8° 36E1.1° 6.882 0.004

Bitter 3.9+0.7° 29+0.7° 3.3+0.5% 5.748 0.008

Sweety 3.60.7 2.610.5° 3.5+0.5 8.806 0.001

Sour 34+0.7° 29+0.7* 33£0.7* 1.410 0.261

Overall 41207 2.6+0.8° 3.6£09° 8.688 0.001

*In a row, means followed by a common letter are not significantly difterent at p>0.05.

2 Aow AGHEY} Kimd Lee™ol 3] &ubdio= &
#7! leucine, isoleucine, phenylalanine %! valine®| S B
&l 2ok o, 15°Cl ASE= & S4%le]l AL ol {l
" ghde]] 30°C] A olE Fke] 40d o] F A Ft
3gem, 45°C & H g AN olge] HFel 408 o F A
Al F7FIath 30°C 4782 AndE?l glutamic acid®]
o] =kot, & fejoluAte] Wit glutamic acide] A
A4 HlEol 15°CollA A3k Y Bt wigky] wiEel] 71&
o) 975k 78 AkE Slslxe FobrlicAtel it glutamic
acid o] =2 7 e ue A F UEE 15°C

A A7\ Seke ol o andoletal BekEin.
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The Effects of Maturing Temperature of Kanjang Mash on the Distributions of Compositions and Sensory
Characteristics of Kanjang

Hyun-Chae Chung, Jong-Dong Choi, Kwang-Il Kwon, Sun-Min Jung, Moo-Hyeog Im', Cheong Choi and Kwang-
Soo Choi*(Department of Food Science & Technology, College of Natural Resources, Yeungnam University, Kyongsan
712-749; 'Kyungin Regional Food & Drug Administration, Sinheung-dong Junggu, Inchun 400-103, Korea)

Abstract : In order to study the effects of the maturing temperature of kanjang(Korean traditional soy sauce) mash
on the distributions of chemical compositions and sensory characteristics of kanjang, test kanjang mash prepared by
mixing one part of meju and three parts of 20% salt solutions was matured at 15, 30 and 45°C for 60 days
respectively.It was found that although the higher the maturing temperature upto 45°C for 60 days of maturing the
higher total nitrogen, total free amino acids and pigment content in kanjang could be obtained, better quality kanjang
containing the lower acetic acid, butyric acid and pyroglutamic acid with the higher ratio of the glutamic acid to the
total free amino acids and the higher sensory evaluation scores could be prepared by maturing kanjang mash at 15°C

Key words : Kanjang, Lactic acid fermentation, Alcoholic fermentation
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