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Quality Properhes of Traditional Doen]ang Supplemented with Extracts of Korean Herb Med1c1nes

Seok-Kyu Park!, Hoe-Jeong Jeong’, Sung-Hee Kim’, Sun—Hwa Kwon' and Sang-Won Lee™

. Korea

Fermented Food Research Institute, Sancheong 666-962, Korea, 'Dept. of Food and Nutrition, Sunchon Natzonal
University, Suncheon 540-742, Korea, Dept of Food and Nutrition, Gyeongsang National University, Jinju
660-701, Korea, *Dept. of Microbiological Engineering, Jinju National University, Jinju 660-758, Korea — To
improve quality as a food source and functional properties of traditional fermented soybean paste
(Doenjang), the Korean herb medicines (group I ~1IV) extracted at 121°C for 2.5 hours were used as
brine sources. Capsule Meju were fermented in cool brines with three different concentration (group
A, B and C) of the extracts at room temperature for 3 months in large earthenware jars. The effect
of traditional soybean Doenjang (refer as DHM below) supplemented with the extract of herb medicines
on the food quality and chemical characteristics were examined. General composition of DHM
(moisture 58.2% ~61.9%, pH 5.32~5.56, total acidity 3.07~3.70 ml, salt 11.7~13.9%) did not differ from
those of control (moisture 61.9%, pH 5.50, total acidity 3.25 ml, salt 12.6%). Concentration of reducing
sugar, crude protein, crude lipid and amino type nitrogen were higher in DHM than those of control
without addition of the extracts. Water insoluble-brown index showed no difference by the extracts.
However, the former had higher water soluble-brown index than the latter, and within the DHM,
groups I and II were higher than groups I and IV. Lightness values (L} of Hunter color index in
groups | and I were 24.32 and 31.04, respectively. Redness values (a) of all DHMs were lower than
that of control. Yellowness value (b} of groups I and IV were similar to that of control group, and
Hunter b values of group I and II were lower than that of control.

Key words — doenjang, Korean herb medicines, capsule meju
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Table 1. Composition of Korean herb medicines in groups [ ~IV

Groups Korean herb medicines
Cervrs nippon Temminck, Melandryum firmum Rohrb
Group 1 Dioscorea batatas Decaisne, Cibotium barometz Z. Smith
Polygonatum odoratum Drud, Glycyrrhiza uralensis Fisch
Lycium Chinense Miller, Cuscuta chinensis Lamark
Group I Rubus coreanus Miquel, Torilis japonica Houtt
Schizandra chinensis Baillon, Glycyrrhiza uralensis Fisch
Acanthopanax sessiliflorum Semen, Astragalus membranaceus Bunge
Group I Cornus officinalis Siebold et Zuccarini, Euryale ferox Salisbury
Carthamus tinctorius Linne, Glycyrrhiza uralensis Fisch
Nelumbo nucifera Gaerther, Kalopanax pictum Nak
Group IV Epimedium koreanum Nakai, Eucommia ulmoides Oliver
Polyporus umbellatus Fries Glycyrrhiza uralensis Fisch
2 A7E AY gl Aotk 287 WEd & drelA FAZ F, FFATEEHEATLY NYFEY TAL
€ A5dRe 71548 AAAINA donM AFAd R 7 A ’:‘Qii ol 25 25T, 5 80%2 7¢ T 1A 2R
T4E AN ATERE ALY SHL2 i Y ARl o, A(EHE 52T, 1280 N 23 RES 3047 4
FAe F2EL TR AXE AT FFE Y2 AHE AlsH A THA].
ste] FofA FE2& HUH AFARS Agstn 1 AF
23 4584 FA54E ARG S Aot E3 HZE ¥ =4
St 2P FFL Table 2014 B npe} o] A [
Mz ¥y Z~ANVZY GFAFEEA 4L 250 2 1 Lo] %8S
5L 65L % 8 LY Hrste] Z4 @79 F971 9LH =S
L AL o5 25 S A7let 21% 22 24 A4 &
“ﬂ—’é*ﬂx— A3t thF[Glycine max (L) Merrill]= =4 Fo A dad WAy WF 75 kgE 2o 60Y B IA
SHENFATLY AGEPNN 20008 7H2e) FHB B AA BEAY F, 933 23S Belstm, A2 Golelo)
3 %% TUstd ALgE e, AedF A2 AT T B O ¥ F NY T 440 8L APNEE A
T F=FZF A3 oA Aspergillus oryzaes 4§ o} AL& £3td o
S4T G4 AZE 9% 2T IAE BF 27 A%
3R, L 725‘ ATFE AHEStT. TebA e He2 dokA 2eYEY EM(22)
3222 AFVY YRGS | 949 F 2 4 5ol 9% 39 FEIFS JAHD DRA5T)Y, 2892
v gEgs 1Jlilxl HOHA L%FWA 158 F3A # 22L& 22t semi-micro Kjeldahl®#} Soxhlet of g2
4 A2 FRHT 4 oA 2155 Table 13 o] 41 324, Y=< AgNOH 22 A pHE €3 10 g
Fo2 Uo] FE3q9 }%o}ﬁ o, GFAFEF o COE AAE F7F5 40 mlE 7}5}] homogenizer& v}
AZT A4 10 LY 4722 v 2 #9 &4 900 g& #(8,000 rpm, Smin)dt o 75} 50 mlZ L3 &, 1 o
HA7bskm 120C oA 2547 2238 &, 150 ml& 2 Ao o o] R Hslod 8 A= pH meter (Fisher, USA)Z =
o} 5C olate] B#A3IHA ALE-stg .

Hed HiFo| Mz

AARFAM FE 1247
HEoT 440 5 24T I 3 2
10x15%20 cm 27)¢} WZE A8 Q)
1om A9 FAE ALaA vt g FA
Asp. oryzae IAE 03%(w/w) TG Ao
B vFE 4365t 488 WA T

Table 2. Formulation ratio of water, extract, salt and meju

Total volume(L)

Concentration  Tap water ~ Extract ?;)l)t 1(\’If<€él)4
(L) (L)
A 5.0 40 21.0 7.5
B 6.5 25 21.0 75
C 8.0 1.0 21.0 75

*Korean herb medicines



AN, FAEE 99 AR 20 miE Hsto pH 830]
g 712 #HAsteo] 285« 0.IN NaOHY| %¥ml)o2 1}
ERf Sl

OlD|:cEfEA I &S

opbr] =B} AA(NHN)FHH22]& BF 5 gE 250 ml2 3
&3t vpaAg &, 1A S wukste] 3238 EFS o,
AR 2 AN 25 mlE 34 Formol APH o2
AA G oldfo] FHX2LH 84E 20 ml HIH ohs
A pH7 24859 0.05N NaOH €902 pH 8474
HAste] Ao #d3 FFE dA4EIE dedE
o7t A& o 1 mlE 3t DNSH[15]0.2 ZA 8%
a2 e glucosed] Yo g ekl

ZEE 8 45 e
A& AE 7t AN E 5 goll n-hexane 50 ml¥ & 7}
3to} 33 %7‘] A A o343 A}l chloroform-methanol (2 :
L v/v) 39 50 mlE 7}stef 33 29 AL ARE A}
$390m, 484925 222409 methanol-F (1 :
L v/v)EF 50 mlE 7}ste] 5T 48A% F23 o5
20 nmoj M FFEE FAFU6]. Mxe 27 20 g8 A
A Az}HA (Chroma Meter CR-200, MINOLTA)9] ZAtjjol]
z27 @& F, L (lightness), a (redness) ¥ b (yellowness)
&8 247 53wy ZPagon, o AT EEANB
9 L, a bgte 747 892, 0921 % 0.780] ATH3].

a2
oAl HrldAe] FAL AMEEtE A B 9
o ~V79 2Fo=

e @A F589 Ut RS F 4931 Table 39 e}
WSIT 2 29 48 FoIA pH, #9473, 2998 2 ofv)
wlldh 5O 24 ARE o) 8 Aol gglou 4%
Table 3. Quality characteristics of extracts of Korean herb

medicines

Groups
Items
I I m v

pH 434 428 457 459
Total acidity (ml) 1196 1691 1064 7.01
Reducing sugar (%) 121 091 109 093
Crude protein (%) 029 058 067 041

Amino type nitrogen (mg%) 001 002 003 002
Hunter color index (L) 1470 2036 28.01 26.67
(a) 436 146 039 273
(b) 612 280 318 226
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AR AR golg BYTh F4L T79 2¢ 1619 ml
2 7S w1, A A 179 Late] 147002 71 @A
etk olsh 2& AR 24 7 PAHT e b
o Qe fel goz Az,

ghoba] Azt B4 dutgE S HES JFEFY o
279 g A%E Table 49 Yehh3ich pHE BET
#7349l pH 5507 wdtAY o W 532~5510 &
Heiden, Sk §/1939) 2 2lole A8 3T

& UEA @koy 4 FldX e dFd Frtste 2

B9 557t YE4E 94 Fof pHE S 2 4FS U
el o8 2Ae SR Fa B T JEA 9
A F714HE BHldhe fiH & YRRy 4 3]
WEeg F2AT ¥ 571 @30 A€ wat 9%
A& F9f Zoluh B o] tYEo] 283t o 7A] §
B Ee HFHE f7)ade] AAEH AEE FUHAT)7
2o 8349 <4 F pHe A dopA= A2 #53
HA %4 90?4 Aol pH 580 vehf Atk Bty
FE FATE Y27 B3 325 mlo Hse sopA Ao}
BAL3.07~370 ml WY W& F& YER L, pHY

Ao} 7o) 7+ A1F T vt} 4% BES JehR A St
SEge tE2F 949 61.93%} 153k 58.28% ~61.54
% MRt o9 2L FEFFE & ATFAE7913]9
dut AEREARTE $7 & FEFFS Yehided,
ol B 1AL 2T W) W3] HFE AANA %
7l gELE Azt 2 F[l6]e 839 25 AF 7%
99 8] £4AA F A FUlst 4 00U 545
®7tA Frtstged ole 4#A4 Fo Fviste A% amy-
lase o o3 #&4 EFo] F/1H7] HELE F335Y
o kA Aot B89 Fxe t2TF @3 126%0 HlE}
of Hls A kgt %8 11.72~13.44% 1 91 & Jeh At
z 2[9] 2 vk 5[16]& g 40~459 ¢ Ex7} 247} 120
% 2 13.6%0] ATt B &3 vsd AE JERY
oozt 24 3o 2o d %L 124%F Y e
U AT Z~ANZEY A H7t 8% 9 P 2dwa
ZHe 2472 135%, 12.2%, 14.6% 2 143% S Jehlo] A 07
S AL YA FoMe 2 A4 JehigleH, Al
D AN A A7 B8R AT 2 ALF 2o &=
ol g of shako] of7t = A VR shekAe) 2H 2 £&
o =7t AZTAFY B8 F2 & vAE AoE F
ZHAG B F(l6]2 39 @7 A% zuwy o]
103~14.0%0| ot 2 AN T 106~143%E L}
Wdths Bagt o 7&

T AFEe 59%4% o
BZEL 6%~7%E &
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Table 4. Content of pH, total acidity, moisture, salt, crude protein and crude fat in traditional doenjang supplemented with extracts

of Korean herb medicines

Korean herb Group of Korean herb medicines
Items Control ..
medicines cont. I I m v
A 542 551 540 550
pH () 550 B 542 549 538 547
C 5.39 547 532 534
A 3.25 3.75 339 3.07
Total acidity (ml) 325 B 310 357 313 337
C 3.24 323 327 3.70
A 60.94 58.28 61.17 60.67
Moisture (%) 61.93 B 61.54 59.36 61.13 61.01
C 61.06 59.73 61.24 60.86
A 13.24 1211 12.29 11.72
Salt (%) 12.58 B 12.43 12.64 13.44 13.24
C 12.21 13.92 12.76 12.75
A 13.70 12.60 1687 15.91
Crude protein (%) 12.44 B 13.56 1221 1391 14.26
C 13.05 12.05 1321 1346
A 7.21 6.46 6.79 7.14
Crude fat (%) 5.94 B 6.55 6.42 6.61 6.82
C 6.68 6.04 6.74 6.88
A, B, C : refer to Table 2.
ol AR T ©sEY duFo] LAY o3 Ler
A A7) B ddHez 249 ol F718H9 el
1, ® 7 AFRG oAEY FAFe] Fiste thae
zA Fgol gold Aoz FEaAc
£t
sl
dop 37t 849 899 IFL F9%4el Fig 1) b
hied B2 99 062%8T A & e g £ os
Uitk AME 3 AVES dofA @7 B30l0.66%~ osl
142%) AT 2 ADFS A A7k 8720.58% ~1.07%)
ot $9% ko] o7 wA Ueton, 24 Fo QoiA
T FFAFEEY HH45E7} BEFE 9T PP 0.0

ol A%E By ol dae kAl FH) ua}
AN 9F ZY 4 FFo] A, B¢ FARFEES
FE BEFE HFAEFY FAA 2V 8% T #¢d7
FFol ollde A& YEG. § 5512 249 ¥
22 ggs 4% vg ) }Qslx}o] AAET $AD 3o
2R = Jdeided, 2 olfe F Fde 2% sucrose
9} stachyose7} ?txﬂg} g Jv‘r,] 290 HE ABe 3
Fol A7) Eolgtn By o] F[13] HF9 7%
TE 45 ANAE % T Fegol AP oy 1 ojx R
B Z7bste] $E8123F Ao 222 mgholon, o] HF=
A& Az Ei - A7) A3t 83 Aol 265 mg%

5]

CONT A B C

Fig. 1. Content of reducing sugars in traditional doenjang
supplemented with extracts of Korean herb medicines.
A, B, C: refer to Table 2.
[(J: Control,

Z7 slH il H 13
HRge) 94 £ 3

O}Dl'" H XI_JI\_
#3e FAARE Jele ofvky A4 FFE S
3tof Fig. 20 Yehi ot tizT 849 ofvlxe) 243 F
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Fig. 2. Content of amino type nitrogen in traditional doenjang
supplemented with extracts of Korean herb medicines.
A, B, C: refer to Table 2.
[3: Control, E2: 1, E3: I, B8 I, M IV

& 639.8 mg%ol viste] kAl Ayl B RE AP T
e 640 mgh o]} et e, AT+ R A (640~
685 mg%)9) VAR AMEH ANVT670~798 mgk)e]
@AM 1 o] wA Yeth ZF AlgF] UM @
GAFEEY AMeE7t 255 oty AaTFgo] ¥
Al Jebsth F 019 dFAde st 23 £47|7
of wha} oju] e BAFFLE HAl Fhete] wAEA0Y A
ok 380 mg% & Wehitty Bug AR sekA HrhE
Be o 28 B ofrlen AAYFES YA

A

B Fo ZHEA AL ¥4 9 AZEH 2 F%

s
olHE FH{ET ofvle HIEFY TS Fol o
ol 29t Fig. 3& A 371 9% T4 2
EE AR Aot 84 2 ASA dHE
RED AFoltk. T H7F 932 dz+ 93 B
84 ixe & Aot flo] vl AY 47t A,
T84 dHEe AHLE ofF A HERh 58 Al
= R ADTY g H7t 94 84 2HEL] 2
ARt 4 AFT lold A8 2HEd dFe T
FAFEES] Arberd wet & Aoje AN FE4

Al

0 R
w md

) FE
A el o] 5131 49 AL 44 2 AEA4
AHEZo] 2% oF 27| 7F7X FH3%] FUtste AL
2 Busly 53 W3] Ao ujus] Ry A& 2HE
A9 ZIp7) FEE Aoz Rol AP fulY vlofrd
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Browning compound (O.D. at 420 nm)

Fig. 3. Content of browning compound in traditional doenjang
supplemented with extracts of Korean herb medicines.
A, B, C: refer to Table 2.
[E: Fat soluble, B&: Water soluble

MR M

FFAEZEY] 25 2 ¥57 929 A nXe g
o AES Y] dstd A1 F~NEY 8% Aas A
o] WA MTE ZA}StA Table 59 e} dZzF
939 Br(L)e 3172908 Hlsle] AWM B, C} ANT
o) ghekA) H7t B4 =& 30.04~30558 YERHo) A

Mol

AL @o) Yot E3) AN A A H7 °
4322 & A Hrt dZd vsly 71 e |
e Yeh At Az @e Al 179 A~C doka) A

Table 5. Hunter color value in traditional doenjang supple-
mented with extracts of Korean herb medicines

Groups L a b
Control 31.72 +6.16 17.29
A 26.49 +6.51 13.90
I B 27.24 +6.51 15.14
C 27.71 +5.97 15.23
A 2432 +5.06 10.64
il B 25.95 +5.13 11.55
C 27.05 +5.20 1318
A 29.78 +5.95 16.57
m B 3045 +5.90 16.72
C 30.55 +6.03 16.90
A 3025 +5.81 16.83
v B 30.34 +5.93 16.93
C 30.04 +5.97 17.08

A, B, C : refer to Table 2.
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