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Abstract

This study investigated the free sugar and free amino acids considered as the taste component in Korean Gochujang, Our goal was to
search and develop the Korean traditional Gochujang taste, and to monitor the current status and characteristics of the Gochujang. For the
analysis of Gochujang, it is purchased from small farms as well as major food company producing Gochujang. In the case of commercial
Gochujang(COM), glucose and maltose were major free sugar, and the ratio of distribution and total amount showed very similar pattern.
However, the results of the traditional Gochujang(TG) showed significant differences for each sample even they had glucose and maltose as
predominant sugar. The content of glucose, maltose, fructose was reduced in order, The other hand, sucrose, rhamnose were not detected
or were detected trace amounts in some samples. Even the characteristics were found at each region, it was no noticeable difference, but
each sample was greater variation. Total of 17 amino acids were found from COM and the major amino acids were Pro, Glu, Asp, but His,
Met were generally detected in small amounts, In the TG, they mainly contained Glu, Asp, Pro as the dominant component in addition to
the Arg, Ala, Cys, respectively. TG had higher amino acid content and fairly various distribution compared to COM. It could suggest the
possibility of the development for different traditional tastes because each TG had diverse characteristic taste than COM.,
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2% AR S 1FF AR 192 AHBSSl 2R
25 mLol] 25H] =83 FAEAPTY. I I vortex mixer(VXR
B, JANKE & KUNKEL, Rio de Jnaeiro, Braxi)Z Wk} &

Zt the] zAex FE8kch oW AR WHeRE @
TFEW, vortexing W, 25T Adgstion, Azt
g RS EEste] 2 it 2 F falEelste] ol
2 AENE 02 pm fiter & SHAA EE=5S AAT

5 A3s A s3]

T HpLCd| FYste] 4+ 21dE =
[©)

AFge] e fEld TR R EE SAE] ffskd,

£ Tkete] £9% &
vortex mixer(VXR B, JANKE & KUNKEL, Riode Jnaeiro,
Braxi)® 1387} Wl 40C oA 1087F sonication ] 2|3}
o BARS FEIGL AFNE 02 pm e o
% Sep-pak C18 cartridge membrane filter® FHA|A EBL&E
S 52 9 AAT F HPLC(High performance liquid
chromatography)ell ~ F¢iste] B34k, ol
ZORBAX Carbohydrate analysis (4.6 mm X 150 mm), A7)
+ RID (Agilent 1260)2 A3}, EXZHAE oven 2%
35C, |WFA 75% acetonitrile/25% water2 1,0 mL/min®]
fEOR ARE 20 sl FYste] RSt EFEde
rhamnose, fructose, glucose, maltose, sucrose(Sigma Chemical
Co, St. Louis, MO, USA)E A}g3}ict,

column2

FAgl & vortex mixer(Vxr B, Janke & Kunkel, Rio de
Jnaeiro, Braxi)Z 183F nwksle] &3tsbar 40ColA 1087
sonicationdt] FZ34tt. FF5NL 0.2 gm filerZ gt
% Sep-pak C18 cartridge membrane filterS SIA|A FE=A|
st A7l &, frElobu| gt A8 HY AccQ-Tag Ultra (2.1 X
100 mm)o| AZE UPLC(Ultra performance liquid chroma
tography, ACQUITY LC, Waters)S o|-&3la] EX319ct A=
7% UV detector (260 nm)$Jal, column &% 55T, §<&
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Pledte) 23 pHEds AR slete] apdosRd b 173 fFeds EAEer], 2 Ads Table 20
2 FEPUe geldtel feRe BAY Aok ol 13 L 10T T T T
2t freElopr|ieite] Aex TS WHo g BN 22 Qs = 4 =2 Alzo] A flEHo

SRR T el oju) AHER Fo MBS LFF AR A vhREe A
@“4”5 \:/\}\T;]— O]HH 4 FEUHER 2”‘37]'X] J—Z_-/] /‘lz_ o= = Azl EF
. = orals e o JJche] A0 2~ B FE fructose, glucose, maltose’} AZEH L, 53
T2 25E gEgte] vusided frelde Ae 5840l o sl Tlolod slak.o =

RS g == 1 o glucose7} 7P AIgE Foldtt. T BT glucose,
D2 giREe A HwE FZo] Z H Zog H<l Seelo] =
maltose, fructose <=0|¢t}t.  ¥HH T A|E(COM5¢F COM6)
Table 1, Comparison of the extraction yield for optimal analytical condition area(y RIU*min)
Type Conditions fructose glucose sucrose maltose Total
30°C/20min 0.4620.04" 2.34+0.27" 0.0510.06" 1.05+0,21™ 3.07+0.57"
heating & shaking 30°C/40min 0.55+0.14" 2.54+0.81° 0.0620.64" 0.94%0.11° 332+113
70°C /20min 0.540.16" 2.524021° 0.0120,00" 2,060 42" 5132078
70°C /40min 0544004 2.7620.16" 0.1740.14" 1.0920.17"™ 5.36+0,51"
1min 0.59+0,25" 3.28+1.29" 0.10+0.71" 2.44+1.16" 6.4142.79"
vortexing 2min 053+0.17" 3.01+1,02° 0.13%0.99" 2.18+0.86"™ 5.85+2.16"
4min 0.460,06” 2.53+0.21° 0.0410.35" 1.73+0.25™ 47410577
30°C/20min 048071 2.34+027" 0.05+0.06" 1.83+0.40"™ 4.69+0.79"
sonication 30%C /40min 0.54+0.14” 2.54+0.81° 0.15+0.19" 1.28+0.85™ 4504£1.99™
40°C/10min 1.03+0.25" 3.24+1.20" 0.12+0,11" 2.99+1.10" 7.37+2.67"
40°C /20min 0.9040.11" 2.93+0.93" 0.17+0.10" 2.75+0.91° 6.77+2.02"
Fvalue 3.086 0383 0.669 1791 1284
YMeans+SD

Ya-c Means in a column different superscripts are significantly different at 10% significant by Duncan's multiple range test.
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Table 2. Contents of free sugar of commercial Gochujang Unit:mg/2g
samples Rhamnose Fructose Glucose Sucrose Maltose Total
com™ ND” 10504067 274.34+2.12° ND' 1235741 42% 408 414254
CoM2 ND 11.98+0.31" 290434917 ND' 110954354 404714133
coM3 ND 11.83+0.19" 253.78+10.32™ ND' 139.84:+4 58" 4054741477
COM4 ND 1245+0,08" 241 67+10,68™ ND' 165 .84%7 95" 419.96+18.55
COM5 ND 65.89+2.00° 261.53+6.09™ 8702097 86.75+3.25" 4225341153
COMG6 ND 30,861 64" 15336113 36" 1.36:£0.00" 127.03+8.99" 311.69:23.87°
COoM7 ND 12.360.65" 383.24+11.29" ND* 69.95+7.03" 4655243 69"
COMS8 ND 19.80+0.70" 334,57424.95" ND' 72.89+16 74" 427.27+791°
F-value 1.000 1.078 5172 0978 5132 2162

I}

Duncan's multiple range test.
Y ND : not detected

P COM: commercial

A 1Y sucrose 7F AEEJOY, F BFEE] 1-2% 7
wro]det. WA AlFEA rhamnose © HAEHA &t Al
#HE 154 F FEld FeFol 300~400mg/ge] W2 UiF
T 400mg/g BTt Wrom, FHujzb com7elA] 465.52+3.69
mg/go L A7t COM6SA] 311.69+23.87 mg/ge] ATt ©]
o Yehd 530 2= Table 2049} 2o glucose®} maltose
E gdt ko] RE ABEE 7+ FARCH, glucose
we F I3y dAsHA dEEo] vlEskdty. ¢k, Kim
Ys(1993)= A2 1FFL F Felde] 1.48~1.89%0 Y F
ke 4.05-8.82002 I AFgo] R =il Bug)

ouf, & e ditehs @l Apolg Holth I 3
2o ¢ glucosedtiFol AAE] wWgkern], o= &9 T

ARgOllA 7RIS AR AAF g ukeke ARSI
8l TR A glucosedEo] maltosed] H|F] E53]
EthE Lee TS1979)9] BaloME Al 154 7F2
uFAY 2] glucoamylasel} glucose isomerase EHAJo] m|of
St sl Alg wEFel A3 ol AR 2RE B
oJFA+=H, glucose?} maltoseol] B|3| HWbd o2 2~3u] we
S UERATE Glucosers GFAIR(COMOE A efstals
LsfellA BAIE ssHfe] B2 IS Zde ZoR E4HIA
o ol Park JM 5(1995)9] maltose®} sucroseZ} 71|
HHA fructose} glucose® A3 o]E] FHFE F7Ie)
I maltose®} sucrosed] FFe Al Huol FARE 4
Folth, wE 1 ATE w09 4 UFE 08T vHA
Az A FEFd = glucose?t 2719 AR LFEYPOoR FQ
g A8 o] miEolta AHsiltt. Fa Al 137t
FET A A% AnEoR we fAE RS HelFgl
i, Table 2 ANk o] dF AR gell= B FRU HlE

9 gkl glo] BEA EAL Ve,

g2 2 Fx2) 7318 A A207 A55 (2013)

The value is meantSD. a~d means in a column by differents superscripts are significantly different at 5% significance level by
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Kim YS 5(1994)2] 7ol wzw &3, AR, Bex|9
A aFe B glucose?t frelFe] oS AR
o ®Bagh up glon, 53] F IR 7810005 AFAs)
Aok Bkt Glucose7} F8 32 A AAgFI o,
sl AP 2 Aol UeH FelHel Tolrt
ANTE E3ZF shin DH 5(1996)2] Ao w=W glucose”}
g FE e, BRGS0 Asdste A
45.4~64 4% 5 A AoR Husielrh B AFtlMs o
T2 50~00%E AL AR AEE 82.7%E YERZ]®
Pt} o]+ APAHO 2 maltose?] HFo] AL sucroses W
§ &Fo|ql7] wiEel Aoz AZtET: oju] HEH glucose,
maltose, fructosers T2 AEZ dgeol i W& S &
e Aoz Beenh olo] Bake] Kim UOGIE Tel F
Aol 3 fructose’} AWAEM, glucose®} sucrose7} |9
Eaatn Roseld. Ed AN nRge R nEg
o] H)af] &2l glucoamylaset} glucose isomerase@’go] w|ok
stk B33k vl )], Table 33 2o TG 26, TG 87, TG
101014 o|e} 7 A¥E B}

duir oz AHAARFo] AuFAY fructose$} glucose H]&
o] & Aol Hla A OE F}IL sucroser WHE 7
7171 e] nFAoA ol HEZEHITE ¥, SHAGolx =
maltose7h WA Bl AZHelT Teht AAHeE A
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Table 3, Contents of free sugar of traditional Gochujang Unit:mg/2g
regions samples Rhamnose Fructose Glucose Sucrose Maltose Total
TG7 ND? 22.80+0.76""" 35568126 95" ND 53.39+10.17" 431.87+37.88"
- TGY ND 26,85i1,08f*: 2705%15'3}%1 ND 29.35i2.69'f1 326'7%19'09:#:%
D TG10 ND 30 4542 44° 227 37+11.20™ ND 77.36i9,93" 344,193 57
TG11 ND 69,804 28° 244.08+4.92™ 2.1240,007 58.25+5 36" 3742543 87"
(GCSCW) TG13 1481000  21.97+236%* 241.76+22.14™ ND 4819+881" 3134013360
TG26 ND 18,010,747 270.53+2.54” ND ND 288.55+1 .83
TG29 1161000  26.64+218% 3846519 49" ND 19.5240,00" 431.9743.69"
TG33 ND 2221435780 1898341704 ND 113.2931.39 325 33:+37.80°"%
TG36-1 ND 22.96+0.91" 165032666 604402 9393£12.02%" 28796 +22. 94"
Chunfcgleong TG37 ND 21.16+2 645" 185,539, 77 ND 12860£3521™ 33529446 45
TG4G ND 1040+1.61™ 2240141595 ND 1537141123" 388122604
TG104 ND 277651.27% 2130842338 ND 125034569 365.87+30.24™
TG59 ND 9.73+1.12" 1580741013 566+088%  13553t1282™  308.99+14.17"%
TG6O ND 1404+3185™  23206+3580™¢ 1844000 12616+1843%  375.00+54 89"
Jeolla TG64 ND 25,85i0,9q@‘ 147.99i2,353‘:g ND 118.07£5.60° 2899145 047"
W TG66 ND 21,53+1 715" 145,11i8,52€‘g ND 603613 ,63" 227.00+12.86"
TG67 ND 202741105 143 59+5 05 ND 86,7245 29" 250,57+10,38%"
TG67-1 ND 20,831 60" 138,004 54 ND 116834497 275.65+7.90""
TG69 ND 782043 85 240.77+2.21 82884060 21 74T1468™  42359t1791"
TG79 ND 18474058 18754%142.65%  11.07£070°  10497£336™%  322,05+16,68°“
TG81 ND 14,094 24°™ 27437+13 36” 0.64+0,00' 9.7620.00" 298 87+19 63"
TG83 ND 101.61+16,25" 268914878 16761654 4548+21,09" 432.76+224 23"
Gyeong sang TG4 ND 17.1344.274™  200.65+3.68° ND 82044794 299831106
(G9) TGS5 ND 37504817 131.25+52 38" ND 100.40+2.88°" 269 24+61.98™"
TGS7 ND 35 81+2.84% 231.40+23 80™¢ ND ND 26721426 37
TGS ND 29574523 1803187871 ND 149754835 359.63%22.17*
TG101 ND 12.04+0.43™ 360.5740.03" ND ND 3726143869
F-value 0.972 74,718 11.180* 224 930" 48.503** 5.679%

Y The value is mean®SD, a~d means in a column by differents superscripts are significantly different at 5% significance level by Duncan's multiple

range test,
? ND : not detected

fructose®} sucrose®] Hyt $FeFo] Z+7}31.84 mg/g, 6.32 mg/g
2 =3, maltoses HIT 133.50 mg/glE WA 1157
AT, I glucoser= tAZ o2 I8}
=]
mg/go 2 W&y AT oA

gol ol
Aglol Bz

gglort BEeFol

355.68
23 %7 vehg

th F e e TG 83¢] 432,76 mg/go R P WL
TG 66°] 227.00 mg/gS & 71 vt ZAFE Hrh ole} 2
e A= nFFe gzl HF odw wFe Az A7,
AR S Agshe AR, A9 Az wt

maltoserk 8 TolH,

M Foelrl 2 Aol molx GgiE Ao Aolnrhs A fF gl YeAE Aoz wudEt
24 Aok o SAE dekseh @4, 74 Aol 3 3 AR D AFAFR) AR
g A%d 9ol wel was ww F@ n3ge A9 o A9 gucose 7 E

)ma) B A

ol wlalste] Bal, glucosest

o}
[}
5 b el ol Almwiet Folsh
Ao W, AENFFE AP gucose 7+ Fagel AL 2
o1} 1 9] 72w ulge] A Ao|urke Amrit 2
o]t gtk
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Table 4, Contents of free amino acid of commercial Gochujang

Unit:pmol/ul

COM2)1 COM2 COM3 COM4 COM5 COM6 COM7 COoM8 F—value

His 0.00 0.00 19.71 0.41 0.00 0.00" 132.78 96.77 0.825
+0.00" +0.00" +21.65° +0.72" 40,00 +0.00" 22998 +167.60°

Ser 175.04" 80.37 222,61 200,40 166.61 111.79 624,47 288.41 6.321%
+182.39" +6421° +181.80" +157.81" +19 74" +86,58” £65.03" +5271

Arg 386.96 29828 48033 498,51 128.89 165.24 492,75 518.25 4.116*
+168.91" +12916™ +167.68" +220.72° 427 86° +77.96™ +71.56" +92.70°

Gly 149,01 60.60° 199.33 150.86 68.92 1584 231.69 140.07 0583
+114 58" +26.41° +126.20° 9226 +66.41°" +27 44" +368.66" +203.90"

Asp 670.81 45247 862.20 793.42 61891 37478 1074.02 611,18 4 424+
+386.48™° +69.58 15450 131917 +12239™ +69.25° 22285 +10,06™

Glu 921,98 927.95 67344 802,87 32921 413,52 1548.99 848,57 1,169
+523.69" +165.96" 460556 +94.90" +59.69" +34.84" +147954'  £77.66™

Thr 197 47 91.39 22197 194.55 63,34 7299 306,99 176.30 12,224
+93.15" +2561° +21,03” 41955 +34 24° +23 42° +19.49" +40 94”

Ala 622,93 39567 624.77 552.24 28451 301.15 122819 606.53 12,7120
+32551" +43 88" +71.11° +50.26" +52.69° +26.09° +211.60" +61.13°

Pro 1359.89 1166.85 1277.27 131151 602.99 337,51 273143 165911 25703
+566,90™ +130.36° +100,08™ 490,54 +51,06" +33.78° 4338660  +8229"

cys 752.27 164.14 375.04 323.18 53.69 88.54 316,31 25332 1.401
+866.51" +96.04™ +118.75% +121.18" +72.05” +8581 £10932" 49917

lys  147.92+251.15° 0.00 000 0.00 0.00 5.54 0.00 0.00 1.637
+0,00” +0.00” +0.00° +0.00” +30.37” +0.00° +0.00°

Tyr 115433386 4274 113.93 113.75 48.09 13.66 1448.20 90.64 9.811%*
+28 47 +21 69" +18.22" 426,40 +23.64° +12.39" +31 93"

Met 11.32 0.00 1143 7.94 0.00 0.00 24,15 14,54 1.426
+19.61° +0.00° +11.45° +7.98" +0.00° +0.00" +21.67° +13.73"

Val 294,94 146,79 31843 289,04 104.99 160.12 548.79 299.62 16.396*
+138.10" +17.63° +22 48" 2134 +27.63° +13.53¢ +61.65 +58.62°

ILe 268.55 56.53 162.33 145.63 40.78 56.42 29948 154.95 4496
+197.05" £36.17° +34 99" +33,04™ 437 68° +29 67° 3253 #6717

Leu 289.10 175.07 337,14 31832 156.02 217.26 572.04 373.74 9.786%
+171.10™¢ +29.19° +34 .01 +26.76™ +39 72 +499% +62.53" +77.62

Phe 162.68 61,88 145 41 14275 88.19 98.33 227.07 158,01 13 446+
+39 39 £19.13° +16.79" +12.89° +15.06° +6.68° 4,04 +46.32°

Total 652623 412074 6045 34 5845.38 2755.15 2432.68 1050734 629.00 16,032+
+4078.37" 488178 +170976®  £1109.09°  +652.63° +574,06" 4331152 +1273.56°

" The value is mean+SD, a~d means in a column by differents superscripts are significantly different at 5% significance level by Duncan's multiple

range test,
? COM: commercial

3. fr2lojol it =M ZAxnt

D A% 120 felotnlieit B4 Az

T8 AFHE 8% AR sl frE ofnlal 2
A= Table 49 2tk A% 15337 wpREAR Asp, Glu,
Arg B Ala 5 F 17%0] AEHIUL, ool #3te] vl £
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ol A
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23+ Pro, Glu, Asp, Ala, Arg 50|32, AlF& 154

o nEe AFE Aoz Jehd vk His, Mete
AEE AdSE AZHA Gt drjHo v
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He gl Kim vs
279 A% 7V
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(19999 ATFNM=

A fejopr]izato] Glugl Pro 91 AL
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Table 5. Contents of free amino acid of traditional Gochujang

Unit:pmol/ul

regions samples His Ser Arg Gly Asp Glu Thr Ala
3) 0.00 286.470 197.7 226,14 961,62 77515 19758 827.89
TG7 iO,OObZ) i102,35”km i48‘12]k1m i55_42ghllk i365-25cdetgh i295.14kgh1 i58,55hl i27zefg
TG9 7835, 449.3(@*_, 555.15, 23493 128041 1863.941 , 3075, . 984.18
+42 31° +73 298 +66.99 46,44 +265.01™ +304.77"° +69.01“ +178.06
: 14.49 385.19 316.3. 26675 939.23 608.55 29372 12119
GYGOﬁggl TG10 i2509b i5456efgh i41 '29fgh i4436?ghl i42.891étgh i40.4tghl i34.87etg i35 772(
& Gangwon 178 465.67, 299.29. 27255 131591 163121 31231 89027
+26.03 +7.13% +2402%"  +354978" 221 54™ +305.93™ +8.1" +102.48"
0.00 260.13 150.174343™ 198,67 1382.4 555.01 17791 616.29
(GG&GW) TG15 iOOOh ilS,O?)llkl n i15-99hl|klm i209.513th i34.28fghl ilO.Sth i58.76‘gh
TG26 139,57 786.371 882.93 56O~471 1764.69 3050.96 514.77 1251
+37.39" +53.33"" +18.69° +36.75" +345.66" +683 43" +38.08" +175.75™
TG29 1.49 624.66 059.07 45591 1532.39 204891 392.28 122074
257" £2003° 437027 #5009 279217 H47098" 15019 417645"
TG33 0.00, 188,72 104,49 124,90 74435 568.89 152.93 519.83
+0.00° +98.09™ +18,29™ +80.99™™  +268,597¢" +45,08%" +54,31" +155.74%"
0.00 241,04 276.45 177.53 372.33 417.67. 168.5 1336.73
Chung TG0 4Gob 426079 4285 41893Mm Syl +9 g3 +13,04" +134.12"
0.00 2409 110.54 159.81 982 4 500.41 159.73 560.18
Cheong TG37 iOOOb i8326l [m lLOjOnm i45.84hllklm i307.92cdef i157‘9gh1 i55.16“] i57.14gh1
(€O 0.00 435.90 37252 25261 82493 03.29 180.71 605.07
TG46 iOOOh ill.lodefgh i3281et i21.45tghl i118.026fghl1 i8123?ghl i23,71h” i50.49tgh
TG104 0.00, 117.29 170.34 84.33 50243 345.99 103.19. 54512
£0.00° +56.53" +3768"™  £3090°"  £0131" +57.09%" +2158 £73.67%"
. 0.00 34472 345,85 164,23 1009.7 1099.97 186.82 637.88
TG59 +0.00° 22778 43007 429 60m ixz,n“zfg +86,76 +16.76" 477,01
TG60 5032, 03131 1351.83 49483 666.3f6,m,k 1747.20 565,00(], 892.10
+2376° +135.17° +132.30° +6320°  £205.97°" +322.31" +89 58" +287.36"
18.29 302.91 360.46 182.45 1090.75 1410.70 24568 631.26
TG64 iZ]ZOb i]3.371]k i2902€f i]8.92hllklm i176.49cdef i34218cd i10.62tgh i54.98tgh
Jeolla s 9790, 54480 5949 64150 66154 139677 52193 1804.74
() £26.217 +95.25¢ +44.63° 3024 422126 +27329% +95.64" +391.18"
TG6T 125.44 482.04 365.01f 374.14 1386,27l ] 1760,30l 43219 1078.29
+67.70° +24.15% +25.24° 2592 +270.53" +335.56"¢ +27 47 +150.93™
TG67-1 117,51 569_4;71‘ 254,69,k 23382 177297 1681,89l , 294.19 1004.56 ,
+32.00° +48 43 +23 978" +21.00°8" +447 52" +429 80" +47.187¢ +221.15¢
TG69 0.00| 159.99 78.08 75_941 907.7 » 237.50. 96.19 403.42h.
40,00 +20.94™ +2.13" 995" +79 837" +44 22' +48.62 +46.05"
1G79 0.00 892,66 438 46 409.35 45079 203674 521,07, 1674.04
+0.00" £194.50" £193.63°  £309.56°  £170.69" +718. 29" +125.61" +445 78"
TGSl 11329 75049+ 834.88 459.49 1042.13 219415 56641 832‘61‘_
+44 38" 13717 +46.61" 2166  £39528°°¢  £27975 +104.18" +88,57°¢
TG83 0.00 327.09 34581 22218 862,21 301.31 27193 796.65
+0.00 +2213%" +32.53" +21,29°% +79 25" +53.15*% +22.85%% +87 49'
Gyeong 0.00 305.63. 22782 102,54 132583 1069.45 202,78 485.65
n TG84 iOOOh iSS.?)Sé"k i30.46““ il9.29”klm i43293d cd i2727lef i37.39ghl i14557hl
s . 0.00 36096 160.19 308,09 649.77 606,23 200,38 1034.57
(GS) D iOOOh i19.49efgh|] i21.80k1mn i20.62efgh i66,29rgh”k i3157 ghi i28,28ghl i86,08h“1
TGS 0.00, 233.00 136.72 14573 110196 - 39049, 173.07 555.55,
+0.00° +9 39" +4032™ 426307 +157.79™ +43 90%" +17.49" +51.51%"
TGSS 000 1594508966  98.23 54.50 00133~ 20543 138.79. 36241
+0.00 o +15.95™ +37.42™  +109.79%" +40.03" +25.29" +33.31"
0.00 32591 354.30 21775 1426.26 828.69 187.81 909.47
TG101 iOOOh ilSSSghl]k i2503efg i15472ghukl i313674bL i12937tg,h iZOOZh” i12775def
F value 0.994 26,149 83,696+ 12.311%* 8.527%+ 18.552#* 21,2874+ 14.572%
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{continued)
regions samples Pro cys lys Tyr Met Val ILe Leu Total
TGy 125403 24252 107545 14349 2904 30047 - 16738 38573 728039
42852190 £11854" 449785 1446 £1147° 10067 497K 4132318 42449 498
TGo 122394 10,16 . 466,79 177.04 71.37 579.17 28872 73751 972604
' +14895™%  +1759"  £16472°%  +4271% 44628 4947570 47605 £11348°%°  +1811.74
Gyeonggi TGl 134512 124934 21337  141.00 2971 40235 23332 44837 828464
& 4828 42748 44123 128 119" +1756° 427087 43278 431 09F" 4832457
106457  1323.05 400.02 134.00 65.04 512,95 32517 680.59 10043.09
Gangwon  TG11 i45‘3cfgh.l i271.31:1bc i45.13bcdcf ilo.89fgh i10‘9b i15.97dc i19‘88cdc i50.76dc 41209 0 ode
TGy 122848, 141258 118.86 984 0.00 2413 13793 26577 6963.96
(GGRGW) 410694 #317.03 #1157 411.94%  4000" #1725 +061" #1163 484013
TG 109607 - 119437 6.15 357.09 114,13 0.00 538.92 113728 13787.80
17657 49254 +10.64 +29 28" +7.60° +0.00 +59.05" +11876"  +1815.79"
TG29 1573.9]1 y 1586.0}i29 493.04] 4 240.0? 69.93I 668.73 1 451'471 909.42I 13263'351
+112,02™ 76" +105.01" +809° 2134  +5572% +36.9" 48253  £1802.82"
TGz J292L 164303 142.94 100.48 322 24491 12500 28214 582207
+350 1% 423486  43649™ 4571 4615 6579 45665 +72.03"  +1579 27"
TG36a 3077, 30282 266 2436 225 5.14 136.14. 28818 479222
Chung 45552 43489 4461 +2123" £3.90° 786 #1952 +4336"  4534.61"
89886  1526.72 404 101.26 15.79 26151 13634 28079  6217.80
cheong  TGI pee 178 412734 37 ® 44 417715 £1380%0 2438 0,63 4127550
O jgae 198894 20385 000 12557 1360 53395 16920 47404 680238
+9729™  £1220° +0.00' +1938%"  +1201°  +1536° 42905 +1427% 455094
TGlo4 09242 23377 377 64.52 179 21647 9.15 26293 3549.67
+59.95 +2.59° +6.52 +2281°" 309  *1387" 2905 +2099" 53860
592.65 1525.46 285.12. 125.49 383 338.30 15153 378.36 7365.28
TGH  1750F  426623"  +8639°  +1406% 4355 420117 438387 41874 482220
Tago 194138 967 33567 22662 9249 64531 41046 89282 1120133
+52230" #1675  +14041°%  +1260™  +19.14" +16835  +109.14™  +24130 +252511™
1350.27 757 286,98 13554 19.98 360.04 17424 399.02 7200.23
TGOA  110680°%  +15110  +4245 41634 11742 412138 420280 15630 4022 488
Jeolla o 184653 90104 262 12013 12193 73767 44458 83484 1165153
(L) T #30633" 4217.060 1538 1768 43393"  414975" 4103837 17387  £2218.28™
ae 196272 959 54452 20014 9655 65841 35672 697.49 10939.12,
+79.31° +1660°0 £17320°  £1916  43136" 4556  +4871°¢ 45537 +1429.50°%
TGl 127395, 133035 24080 - 16525 6811 503.20, 253.44, 575.18 . 10508.58
16427 143764 +21010 16577 130460 48126% 46311 10061 £2385.14
TG6Y 46553 1386.811 48.511_ 27.21 6.48 139.52 59.78k 126,11 425153
+4882  £26853"  +536" 42989  +1122°  +14.00 +4.62 +14.52 +677.90"
TGro  7AlA8 05589 0.00 264.87 9132 74437 537.48 94476 1085425
+159.65"  £37034°  £0.00' 745 42524°  H18746°  F14346°  +24043° 4331549
tagy 161270 36.85 633.11, 379.71 12111 705.37 540.79 97807 ~ 12335.10
+304.86™ 432000  £23738° 42043 41432 42502 49128  +168.60° 4207277
TGey 170545 144.20 0.00 78.65 15.53 310.64. 142,11 283.65, 5931.27
+19340°  +51.03° +0.00 +2582"  +154° 42903 42559 41448  +67879%"
Gyeong 809.26 289.77 20.17 103.33 8.83 27111 102,07 285.56 574359
U TGBE seeot 463327 43493 D03 T3 5070 5670% o7 lasnes
S Ges TAT9. 36316 14557 3506 1103 30265 20435 33626 500040
(GS) +17.13 +11897% 48168 +33.02™  +1051° +2873 +37328"  £3069%"  1618.72%"
15279 1389.06 9891 71.61 291 28225 135.90. 31349  6684.59
TG87 ﬂzo,lz?“‘ 147872 44817 419158 4438 497%™ 42085k 479 30" +1085 558
Tss /2349 123323 50.14 50.40 0.00 171,78, 83.54 207.87. 4302.96
+37.03 +516.03*  +11.79" +28.92™ +0.00° +25.70 +12.18 +3189"  £1032.63"
1409.08 189.25 0.00 108.10 857 311.20 18413 405.89 7014.32
TGIOL jgg o 490905 40000  +21.15%  +830°  +1100% 42903  +2704%  +1089 30
F value 15454 21521 11481  51.938"* 15750%* 31518"*  21306"* 25845  14.151"*

Y The value is mean+SD, a~d means in a column by differents superscripts are significantly different at 5% significance level by Duncan's multiple

range test,
? TG: traditional Gochujang
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A, & ooty ke HF 4553.65 pmol/ul ©]QY
, A3 A8 CoM79IA 10507.34 pmol/ulE 71 =& Fh
YERHYIL, COM8AIA 629.00 pmol/ulE 7} e shaks
ek,

ko fI ok

2) A% 1YY feoluleat B4 F

s 157 v &

& EujEs 2] o) dhadel Fo
el Antel sgdele Ao dEA Jed(Park M
1995), 2k AdellA FHg nFFo2RE] f opu|iihs
=A% A= Table 50 YR

3 A fEjolreite dutdoe g F 17%0] HAEHUL
AGEE T2 AgEZ 7 JJEAQ opw|iite] dhFo]
o7} Bt} AAH S Z= Glu, Asp, Pro 59| FRARECE
VERSAL, Arg, Ala, Cys o] HZ o|t} I 9] val, Leu &
F ol TS T Ao YEhyth v Hise ZuHEo
2 HEoAY &3 HEFJT F Helopr|ate] S
TG 26°] 13787.80 pmol/ulZ 7F& =Qkal, TG 1040] 3549.67
pmol/ul2 7} & o],

APATel] w=w AaFge A 2487 Gl,
Pro, Leu, Asp <= o|8}al B3+ Kim YS(1993)9] 3¢} Park
SW Park YJ(1979)9] rElopu|=2t dEFH]7} Glu, Pro, Arg,
Asp wo|thal Hugk Avtel Aoz fARITE
ZF A9 A4S BY AU|IAYL Fget g Ese
Glu, Arg, Lysol 2 g Wgkon, FAHXYEL Glu, Argo]
T8 opuAtolda HFE F fElol AR 5448.83
pmol/ulZ T2 A o] AlFd| H]3)| vHjny 2o gekolgin)
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