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Physicochemical Quality Comparison of Commercial Doenjang
and Traditional Green Tea Doenjang
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Abstract

This study was performed in order to compare general components, color, free amino acid, fatty acid and organic
acid contents bétween commercial doenjang (C-1, C-2, C-3) and green tea doenjang (GT). The moisture content
in green tea doenjang was higher than that in commercial doenjang, but the contents of crude protein, carbo-
hydrate and energy in commercial doenjang were higher than those in green tea doenjang. The crude lipid and
fiber contents of commercial doenjang were similar to green tea doenjang. Catechin content of green tea doenjang
was 2.3%. The total content of free amino acids in commercial doenjang ranged from 2,739~6,380 mg% in
which it showed wide variation among samples and the total content of free amino acids in green tea doenjang
was 3,000 mg%. Glutamic acid was almost high in commercial doenjang except one product but green tea
doenjang was low. Linoleic acid (51%) was the highest content among the fatty acids. The major organic acid
in both commercial and green tea doenjang was oxalic acid and its content in commercial doenjang was 1.6~2.7
times higher than in green tea doenjang. The antioxidant activity of green tea doenjang was higher than that

of commercial doenjang.
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£ 5 53k SRR ol 2o theksiA wel o] £
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ATl g At A9 DA A S A F-Eof vpECA
7wl 7943 5 v AR CAF AF(CHye N3,
HAF A F(Co)2 A A, SAF A FHCa)2 A o2 Alzd
Aoz, AzA7|7} &8 A2 F9)ste] Y vasi
A Abgskal 3, HAF DAL A R SRR (AR
el M Tl st el gl A e g L2 Azt o
I A ZEEE S BAZ A G AR ekghen, A
YRR A FA o AT

YA E =X

Ak A A xR 8 2 A G4 3
24 AOAC ZAsigl o] Al g Aot
A1 71(CHNS-0 : CE Instruments, Rodano-Milan, Italy)2
AaE FAs 6256F F3todA A4rsidc ©#53E9
A 1YY T A, A, s 52 2 A
frane] kg W o2 ol 28 AL AE G
33 w83k},

pH, BEME ¥ g =3

$2+2) pHE A & 10 goll 254 10 mLE 7Fste] & b
% pH meter® A g o AANTE "2 10 gol
4 40 mLE 7}3te smuketaA 0.1 N NaOHE pH 837}
Aeted 2 2n)eHmL) 2 e gieh36). 4EE 2
g% 55 50 mLE 843 F 2% KoCrOsE 2 Al o2,
5] 001 N AgNO; 2 A A ste] geke AArstedch A
7t ®# 1 g # 3o benzene-ethanol(l : 1, v/v)4-4 100
mLE 7}8}e] 48] A7) $ 1% phenolphthaleing *} Al k2
2 3}o ol e84 0.1 N KOH 4- . = 4 514 tH37).

2 ol ok
. Ju

fu ot
of 1

W A% = A x}A (Colori-meter, JC 801S, Korea)
£ o] 43l L(H %), aH A %), b(FA5)E S48t o,
AZ(AE) = vb-&3 o] A&} 3 AR5 53] W4
A stel Hog greE b

AE =/ (4L) +(4a)* + (4b)’

=RHEIE S| catechin &2

54 A2 2494 224 R 100 mge lkegaya®] W
1 (38)0l] wha} 100 mLe] £-3F flaskol #3sled 8] %< 80 mL
5 713 F 80°Ce] dEbFol 3027 7 FE3bch A2
2.2 Y43 F 2745 718 100 mLE A &5}"‘1 SR o
2 gk ol 50 mLE £ 27 Y2 caffeine s
A A3k7] $18) 50 mLe] CHCLE 7H8 &% 3 CHCl&
A A 8o ©H(33] HIE), Caffeined A 7§ 39l EtOAc 50
mLE 7}8ted catechinF& &3+ 73t 533 F EtOAc
1 mLE A4-sled 44 A g2 AHestedch HPLCEAM 2

> A olgEd 54 133

AL Table 154 v}, T892 A= 45579 catechin
FF A& A#(Sigma Chemical Co., St. Louis, MO, USA)
9] Epicatechin(EC), Epigallocatechin(EGC, 98%), Epica-
techin gallate(ECg, 98%), Epigallocatechin gallate(EGCg,
95%) A1-&3te] BELYE HEGeh ol E L EE S
Rugl Qe mgvlE e T e-wAn HekidL 2H4] 3}
o Al 839 catechin §F& T3l o, AgZe 4 &
At JH-& FIsich

T2l ofojlett 3 X|EH =M EH

7t fAe] fr2 obrl Al £42 Ax AR 2 g8 F st

ethanol 20 mL& 7}3F & 723 A1 71 t} 3,000 rpmell 4]
3087 YA Ealste] AbA A (1W)E FHslA o AAEA 75
% ethanolZ 10 mL 7}3le] 912 b o s 44 He]3ly

AR A ORDE A ehg, () A )N & £t ro-
tary evaporator & ethanolS A A gtc}. Ethanol2 #| A &+ A]
R 8mLe 72 5 F 0.2 g9 sulfsalicylic acid&
7tete] £ o YA S ]/ﬂ 1A 7k vk 3t B4

& AR A Z ) 14 7e] A F- 3,000 rpmel| A} 30E7 4
Al Belsto] A NS Hela 10 mLY F5F4E L5y
o}, o] & 2 mLE& #3ked 5,000 rpmel| A 1087 94 2138}
A 0.2 ul. membrane filter & o} 343}o3 o} v L AF AL F-E-A 7]
(Pharmacia Biochrom 20, Li+ type high performance ultra
pack, UK)E A #4319} 2wt AL A8 5 g8
b8 o] =& 2] (Ase 200/USA) cellel] #3}ed o] & hex-
anel & AurS 223 o} turbovap 2 E hexanes &
ARE F5% F 7 AE 100 mgs # 3k o 7] 5 mL2
toluene 95%% 7}stdch o] & 05 mLE #3te] 02 M
trimethyl] suphonium iodide®} 0.37 M silver oxide”} =-¢}3)
= 8- 0.25 mLel} 30% 7} ethylationA] o}t 412 Suzuki
2(39)2) ¥ ol 2] 3l gas chromatography (HP 5890, Hew-
lett-packard Co., USA)(split mode; split vent flow rate 32
mlL/min), SP(TM)-2560 capillary column(100 m length X
0.25 mm i.d. X 0.25 um film thickness)& ©]-4-8}§ #]uH4te]

s A% pasta

714 53
Qb WD AR f14 FHe AR 1 g
Asko] capol B AZHEAze] Y3 50 mLE A

Table 1. Operating conditions of HPLC for analysis of catechin

Instrument Waters 2487
Dual A Absorbance Detector
(wave length 280 nm)
Waters 2690 Separations Module
Column X Terra™ RPis 5 um, 4.6X150 mm
(Waters, Ireland)
Solvent Acetonitrile : water : formic acid =
200:800: 10
Flow rate 0.8 mL/min
Injection volume 2 mL
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& 30°C o]Are] &% & 9% incubatort} H-25F | 2F 44
Z¥ 7V Bo] U4k A o] FEE T E sk 1 F What-
man membrane filter 132 o] 3}3lgri(e =7} = A ¢S
73 -l &= wlg) 6,000 rpmol 4] & 3027 A4 R sk eh).
Rotary evaporator& ©]-8-3le &84S deiv iy A8
£NE10mLE 5%, AL F o] 222t E a9 9 (DX-
600, Dione USA)E EA st}

shatst EM L (DPPHE)

H-7]1& o 2% 24 ©. 2 DPPH(Sigma, Mo, USA)
0.04 g 250 mL9] ethanol o] %< 3 42](Toyo No.
5A)& o] 3}3}le] 0.4 mM DPPH(1,1-diphenyl-2-picrylphy-
drazyl) 894& Azl A4 AH7pA] A BAspAc) 0.4
mM DPPH 49 0.8 mLe}] A/ & EtOH €9 1 mL& #7}3}
3 30& Fob A g & oA 1087 -5 A A £ SR
A 517 nmoll A FF=E A3 7= A8 g
ethanol 1 mL& #7138l &3 =5 FAslg o, ¢
T2 ohg 3 o] AlArslgd . vl 84S A 2 = vl Elul
C(Sigma, Mo, USA)%} 8 -E 2.9 2(Sigma, Mo, USA)& A}

43t
. Age §HE
TA 001'6‘—1—( ‘:Hi:[LQ—] %%E/XIOO
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53.71% %
H23= 10~20% ZJE—I XM 5 »}E}hﬂ o, 2o 3k
2 Aut A FHE AL 944~10.07%, = AR AL 647% 2 =3}
HAapol ek ks duk Al @A}l vle) 3~4% A

Table 2. General components in commercial doenjang and
green tea doenjang

Items c-1? c2? c-3° GT» )
doenjang
Moisture (%) 46.6 44.6 53.7 62.0
Crude protein (%) 10.1 95 94 6.5
Crude lipid (%) 7.4 83 8.2 7.9
Ash 184 17.6 20.0 18.8
Carbohydrates (%) 16.2 178 75 37
Fiber (%) 1.3 22 1.2 1.2
Energy (kcal) 171.8 1838 1416 1115
pH 5.2 5.2 5.0 5.0
Titrable acidity (mL) 23.9 20.2 30.6 25.7
Salt (%) 16.8 138 18.2 14.8
Acid value (mg/g) 188 16.0 440 359
1)C-doenjang.
2)H—doenjang.

3)S—a?oenjang.
YGreen tea doenjang.

ehdrt, & AW k] A9 dukA A o] 7.4% ~8.3% 9
4 g xer, = }%XJ% 7.89%2 Al#HA e ¥l Fd
&3}ol o, i]v-*?} Al AR A}o] 17.60~19.95% 2 A=
o whe} 1% =9 x}om won g 1875% % Al
# 94 C AEY @ fArsksdch 2 ghaEe dnl Al #kdl
%01 7.50~17.79%, =2t A2 3.66% 2 YutA|HE A} B}
doreh AR gt Al Ale] 1.20~2.18%, k8
Aol 1.22% 2 Auk A #DAge) WSl S3lgvh -2
H Al gkl Abo] 141.56~183.82 keal, ¥ 3 4-& 111.53 keal
2 H35F 0] /M 2 d5-g vebith Kim $(4002 €
Ao FEFFL 49~-57%F Yeblicky Busiyled &
A7 dut AldE ALY 8 F vt ot A
Aol i e EA vhebdoh Park 5(41)2 E74 9] 8
Tk B F AF 0% d v, 4 MY F50%H = 5
ZHEsicty Bustdx, ol 54 34 £ e 945
amylase 59 £4Hd| o3 F44 SAo] Z1E¢]7] o
Folg}x syt &= wha} = x)ukel A9 Park $-(19,20)9)
Al "ol = o gak(11~16%) Bt ygkow 2 Ak
EF(7.1~86%) v]xslH L, 7HE e AELAY 2
§EH9.9~14.3%) 7} & A4} §88.0~89%) £ 72 A
A= v)sdkd o, SAEAL UA vebdh

O

pH, HHAL, Az % A7}

dut AlgEiAbe] pHE 5.02~5.200 2 52k 2] pH
= 4952 AAg A vl A delon, A Al A
#EAe] 7H$ 2020~3060 mLolR e, XxEA-L 256
mLe| i, 9=+ 13.80~1820% 2 A 23kel| B o] &
vetyod, =2 932 14.80%2 el HH(Table 1). ©+&
AFAE2] Aol o3l Park 5(41) 3227 AH4-9] €
A7} A A w5 A DAL pHe 558 343, Y E
Ao M= 4.8~4.92 A Vel 395z, 4 7] 7%
metd s B A WiE 2tk Busle] g3 &
Frob $A4 717kl we} o2 A Jebdg o 5 A HA
Abw w3t GF A Fo = dghov A4 Folls @ 7:7}?—
Bodoky st ol & AAE & o £ d7 AEE
Park 59 AR ib=e} v]| 23S o v] 24 2 e LJrEMl
oung AR $A0) A F HAYL 4 5 ddd 9=
=3 H o] FFoll whe} Apolr} gl o, A2 10~13%Y)
s vehlled £ d79 A8 & 52834 d=r)
F7F TSI, SAF A E-S G E Y o] R EA Vel
A7be A AFe] 79 18.79~44.04 mg/g, SR A 35.90
mg/g-& Vel AlB 7ol Z 2o & el Bl od7(19,
200 x vl5=g A3E et

£ H]x2¥ A= Table 3
LaH(R )2 4051 ~ 4898091 1, 3}
AL 42,022 e} Al FA F SAAIES vl LEA

=
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Table 3. Hunter color L, a, b values of commercial doenjang”
and green tea doenjang”

Hunter color C-1 Cc-2 C-3 GT-doenjang
L 465 49.0 405 420
a 134 9.5 15.2 11.3
b 40.6 338 354 29.3
4E 63.1 60.3 55.9 52.5

D~2Gee Table 1.

eldth agh(d A4 =) Aldg o] 949~15.23, HAE A
11.30 o194 3, bR (F M )2 A|F=AFo] 33.81~40.58, 5}
AL 29342 Yelgt}, JE(HAHE A3 Ao] 5588~
63.14, *2}5 o] 52.480] %t} Exp Ao A Ao u]s}
of HlaA HE HANE Az I A o 9,
AEF= 71 A vebgtel Park $(19,20)2 A9 A EH
Ao WE =374 AT 97, 3N 2= HHF 213, 7H
AR e JF 377, A¥EE JF 75 FAEE=
B 19602 vjsstl oy, R4 Fhe b 89 27t
A et B A9} v2sbr] 7t ol# i

Catechin &2¢

=25 A 29 catechin®] %2 (-)-epigallocatechin
(EGC), (-)-epicatechin(EC), (-) -epicatechingallate(ECg),
(-)-epigallocatechin gallate(EGCg) 5 4F59] catechin 3}
#FEol 247 FAAA o1F A=A 100 g F (-)-epi-
catechingallate7} 1.5 g2 2 717 go] A& =1, thg o2
(-)-epicatechin”} 05 g, (-)-epigallocatechin gallate+ 0.2
g, (-)-epigallocatechin® 0.1 g© 2 % catechin® =< 2.3
g o2 vebdth Wee 5(42)2 4k elsd o] 7|zl 9] e
2 2AE A A3 A A9 o] el BA el
4Z 2] 71 779 3Feke EGCG, ECG, EC, EGCY] 2.2
o] ot A A7 wet e 712 A o] Aol
7F A &-& L EEH T, Choi 5(43)2 A g #2452 7He A
TS B A A SRl Wk 14~19% 5 Ve ik
T Baslgded £ A3 H5AE ol 8% I35 cate-
5% =29 catechin® 23} 6] W3S

=2
el e & 5 gk

0

el ofojmite] &t

Ao F57 ofuliibe] 24 & iebd 2
£ Table 49} ). A|g=lge] f2f ofv|iite] Z b2
2739~6380 mg%E el A 57k 2u) o]Ake] Apeo] & X
gom, 2522 3000 mg%E Ykl C-1(CAF A F)
€ sarcosine®] 7P B2 a2 ey, o}8-2 2 proline,
glutamic acid 2.2 viebyh o vf | C-2(HAF A ¥)+= glutamic
acid”} 7}&F &9k 31, leucine, phenylalanine $¢]¢1 1, C-3(S
A} A E)e A A glutamic acid7} Al& FellA 7} 4] Ved
o t}L° & alanine, phenylalanine, valine <°] 3,
=215l 7 o A] glutamic acid?} 7H3F wol df-H49 3, oS-

i)

=2 o
-~ T

A

J@EAe olshaty 54
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Table 4. Free amino acids composition of commercial doen-

jang” and green tea doenjang” (mg%)
Amino acid c1 c2 ca3 O
doenjang
Phosphoserine 19 294 196 32
Taurine 33 10 176 03
Phosphoethanolamine 10.7 322 28.2 75
Aspartic acid 879 1641 22717 116.7
Hydroxyproline 1969 1967 196.7 1965
Threonine 380 89.9 121.8 536
Serine 593 1551 201.1 74.9
Asparagine 295 0.0 1774 89.1
Glutamic acid 268.1 8316 8&hb2 326.2
Sarcosine 337.8 14.8 94.1 86.4
a ~aminoadipic acid 17.6 251 63.8 195
Proline 2685 185.7 290.6 3209
Glycine 484 1281 1852 67.8
Alanine 1014 4379 5679 1222
Citrulline 24.3 73.0 69.3 130.7
Valine 1299 3201 4003 157.0
Cystine 11.6 15 17.3 124
Methionine 4290 1249 140.6 58.0
DL-Allocystathinonine 20.4 0.0 216 145
Isoleucine 101.4 220.0 3279 131.1
Leucine 185.2 491.0 607.1 2215
Tyrosine 1125 230 3129 128.2
B-alanine 179 0.0 153 187
Phenylalanine 1339 364.3 4139 162.7
Homocystine 7.0 21.2 132 7.3
y ~amino—n-butyric acid 31.3 49.8 36.6 26.8
Ethanolamine 12.0 9.8 145 131
Ammonia 66.9 184.3 181.2 79.8
Hydroxylysine 16.7 60.8 26.9 144
Ornithine 12.0 1115 1438 50.7
Lysine 115.8 2914 3801 154.3
1-methylhistidine 51 0.0 0.0 0.0
Histidine 284 60.9 93.4 373
3-methylhistidine 13.7 14.8 109 35
Anserine 24.7 0.0 09 195
Arginine 145.0 135.6 99.7 737
Total 27393 50533 63802 30002

U~25ee Table 1.

£ 2 proline, leucine 4.2 viepu} B 21o] 28.4)) u}e} wo]
" ol ke A7) el 2 A4 velydth. Park 5(19,20)
2 A @A Ao} felolu Al FA oA glutamic acid”} 7}
@3k, o2 2 leucine, alanine, lysine, valine <=0]2} 1. &}
goud 71 HE AL glutamic acid7} 7FF 29k, pro-
line, leucine, alanine, lysine =] 2} 3% 3}¢d e}, Park $(44)2-
vAE 98 FEl 494 freElobrl Al &A%t
A} A1¥ "AA}d] weba] th4 2po] = 9l A T glutamic acid,
tyrosine, lysine, aspartic acid 5-°] vli23 %ol A& = ¢}
2 ¥ 7319 77, Kim3} Rhee(45)+ zf 2 4], 7] k4] = 2F3} A]
wEAke] fejolviate) kS SA R A ] AL
glutamic acid7} 7}#F ¥k 3L, aspartic acid, leucine, lysine,
alanine $=01¢1 3, A=Al FA-L glutamic acid, alanine, leu-
cine, lysine <=2 2 1}8k57, A BHA-E glutamic acid §HEko]

o2 AR o YA dehgcla Bustdch o] 9} 7ol
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Aol fejotu| At Az Al T4 A T, ™
2olg 2ar|Z 2 270 e} felolel ke 243 ¥
o] tra A vebd 4 Aok 5359 fre]olvl AkS 2]
EE3 7HAua el B FAZHN9), FHFS 3~4%
(46)0] 5 oF 25%-0] FH-5o] 9).oH, theanine®l 2 50%E
22 8he] t}-&- 0.2 glutamic acid, asparagine, arginic acid
29z} sl e, & AFelA S Ao AlHE Ao v
8 3 F7-5 A stus GA vehd 537 " 3be) felof
") Abe) gekoll = A o 3kS WX %] gE AR ALEH

XAl =A

Table 5+ Al @A 25 A2] A it 248 vl
A5 viepd RAoloh Al gE e 3R Ak 24.7~25.
%] W& Ve, 28-S 26.3% 2 Al gd AR}
A ebyto], Z3tx|ubAFE palmitic acid7} 7
ehtoh EXxSAARE 9 BESA S A
224~24.7%, =3 AFo] 21.9% % o, Gl B E 3}
oleic acid7} 7} =2 v])-&-& A= shgdvh o B3} A4
2 A#EAbo] 51.3~52.49%, =g Ao] 51.73% & Vel
o v} EZIAHAT £ linoleic acid7} 7HY 2 Bl &%
el & 2 ubabEel linoleic acid?} 51%ZE 714 =7
vhelyt e t}8- 2 2 oleic acid(21 ~24%), palmitic acid(10
~11%), heneicosanoic acid(9~11%), stearic acid(3~4%)
o2 vehgoh & AuibF 23R b v RS 247~
26.3%, BE3pAALY W) §L T737~753%F hebdch
Park 5(19,20)2 A A 54 243 71 A Alxd AF
22o] Al 242 2 A3} linoleic acid® 27t 52.17%,

=
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Table 5. Fatty acid composmon of commercial doenjang)

and green tea doenjang’ (%)
. B B GT-
Fatty acid C-1 c-2 C-3 doenjang
Myristic acid (C14:0) 0.14 012 014 0.11
Palmitic acid (C16:0) 1001 1118 1092 10.32
Stearic acid (C18:0) 4.58 394 414 3.68

Heneicosanoic acid (C21:0) 10.94 926 999 1197
Tricosanoic acid (C23:0) 0.05 0.06 0.06 0.05
Lignoceric acid (C24:0) 0.19 018 0.17 0.19

2590 2474 2542 2633

Saturates

Palmitoleic acid (C16:1)
cts~10-Heptadecenoic
acid (C17:1)

003 021 013 0.04
006 005 005 0.05

Rl

49.24%, oleic acide 20.7%, 22.86%, tF52% palmitic,
linolenic, stearic acid® v}ebi} vl g-2] Aol gl ot wa
%o &M= FUsA veled, £ Ao 4= linolenic
acid ¥4l heneicosanoic acid’} Yebstt}, Kang3 Lee(47)
=909 7 A8 AERAE AukA 248 27 A
linoleic acid(52.23%), oleic ac1d(23 87%), palmitic acid
(11.43%), stearic acid(4.17%) 2.2 Jtgtel 7 2 13l B
od 7o} vid AR5 »}EJrkHch Park %5-(41)2 904 <44 A|
21 A A ukake 238 A7 oleic acid”’} 385~46.9% %

74 W& vl &4 A=A slgl 31, thgo] stearic acidE 14.8~
21.4%, t}-8-¢] linoleic acid®} palmitic acid= 8.3~14.3%%
v}e}b oo, linolenic acide 7.0% vl wto]iciy K 313}e]
B drddels o A3E vetlch

K10 g

AldRd A wxH 2] {714 s 24 v 254
£ Table 63} 2t} & 7£29] f-7]4ke] A& H 9 21, oxalic

acide Al HE A2 74 651.0~10675 mg% 2 A 87kl &
o7} @A yvrehor, x5 A& 3005 mgkE 71 A
velytel. Tartaric acide Al #&# Aol 210.0~4185 mg% =
vebd a3 A2 190.0 mg% A ok, Citric acide Al 4%
2 2 CA A E<Q] C-13 HAF A FQl C-24| Fo A2 A&
Rom 7+ 555 mg%, 485 mgBE Fr14tE A AR
wot ot SaL Al Fl C-3AF3 FAaE A= A EH A
S skrt. Malic acid®] 7% A1 B9 3-2- 24.5~49.0 mg% = 1}
eyt ow] HAE AL 11.5 mg%l-2, lactic acids A &4
28 11.0~630 mg% 2 A &ell 93k ato|7} FHon =¥
22 36.0 mg% & Yebsdth. Succinic acid® Al FHE o] 1.0
~50mg% A 2, A Aol 55 mg% 2 7 AE Al HE A
o ¥]8led 7k A vebdch 34 714kl formic acid
= AgEAe] 1.0~35mg%E AEHU L, AL 1.0
mg% F-F= Aot SR AL AFd A 8]} lac-
tic acid®} succinic acidZ A stz 2F 714 3A e
wek. Jeong 5(48)> A=A f-7) 4k &€ A A cit-
rate®] ko] 109.9~1965 mg% = 714 @o) THE g
th-& 0 2 oxalate, succinate, malate o] 3, A= 4] =A
2 oxalateZ} 130.1 mg%E 714 Zo| 375 ¢, malate,

Oleic acid (C181 n9) 2470 2250 2225 21.85 Table 6. Organic ac.ids contents of commercial doenjang"'
and green tea doenjang (mg%)
l\/.[onoe.nes ' 2479 2276 2243 2194 C-1 Cc-2 C3 GT-doenjang
Llnglelc af:ld (.C18‘2 n§) 51.03 5142 5146 51.48 Oxalic acid 7075 651.0 10675 3905
v -linolenic acid (C18:3 n6} 0.03 0.15 009 0.04 . .
. . . . Tartaric acid 210.0 231.5 4185 190.0
Linolenic acid (C18:3 n3) 0.22 058  0.50 0.18 o . 3
, . .. . Citric acid 555 485 - -
cis—11,14-Eicosadienoic acid 0.03 0.34 0.10 0.03 . .
. . . Malic acid 355 245 49.0 115
Eicosapentaenoic acid 0.01 0.00 0.00 0.00 F . id 35 30 1.0 1
(C205 n3) ormic aci . X . .0
Lactic acid 11.0 315 63.0 36.0
Polyenes 51.31 5250 5215 51.74 Succinic acid 5.0 1.0 25 55
Total 100 100 100 100 V2566 Table 1.

V"2Gee Table 1.

¥Not detected.
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Fig. 1. Comparison of antioxidant activities of commercial
doenjang and green tea doenjang.
C-1, C-2, C-3: See Table 1.
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