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Abstract

Cheonggukjang tablet was prepared by addition of medicinal herb extracts (from Lentinus edodes, Codonopsis
lanceolata, or Houttuywia cordata Thunb,) to improve its quality and functional properties. Lightness and yellowness
(measyred using Hunter's color values) were generally increased with increasing amount of medicinal herb extracts,
whereas pH decreased. In proximate composition, the levels of crude protein, lipid and fiber levels of Cheonggukjang
tablet decreased with increasing amount of added medicinal herb extracts, whereas moisture and crude ash were
increased. The major amino acid of Cheonggukjang tablet were glutamic acid, aspartic acid, leucine and the principal
fatty acids of Cheonggukjang tablet were linolenic acid, linoleic acid and palmitic acid, respectively. Hardness
levels of Cheonggukjang tablet decreased with increasing amounts of added medicinal herb extracts. The Cheonggukjang
tablet added with medicinal herb extracts increased both crude saponin and quercetin contents. Sensory score of
Cheonggukjang tablet containing 20% (w/v) medicinal herb extracts were optimal in terms of both quality characteristics

and sensory evaluation,

Key words : Cheongguljang tablet, Lentinus edodes, Codonopsis lanceolata, Houttuynia cordata Thunb.
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7 =719 FHA AP v} B)S3 AA 7 U,
gy 27 34(5), 3t &4 Z3Ke), FPAE 4

EIT), DAE A 2K B & G| AI9) Sl
w3 A @4l BaEden,  YY(Codonopsis
lanceolota)>-  ZFEI| Fsle ohdA zHEo=z

triterpenoid | A7} @4 2 H64-g gt glen,
oM e AR, vlE, A, A8t 5o Algdn
Rz E A7), 213, A2, A=A S8t
satdo] g7} dokn ”3]-“3}(10 ). =3 vy 874
A1 do a9, gatst ax, FAAAY FyaHE
A& dAlEhe &3 5 o8 7k AelgAe] e Ao
2 BaEch12,13). 28X - (Lentinus edodes) T35
o] gl 1“? A7 o EhElo] o 2
opp| =k, BIERY, F7)F Fof ofkshE s 9} delits
=A< eritadenineS BN o} FH 28 L FAA T,
N FA4Fel Zhgate] AReAE & PIAA FE AR
melanin Fo] $RE] sitka Hare] AR7E A Fo
2 Grhta 9rkid).
2T A=ade] dA71%0] del gedd bt gkt
o) AlFo] AEst Ha gtk 2y A6l VaE
£ =ol7] As A AF] FAHEE Aot Ali
5] o] Fojzjof & Alolt}, o]d] B AFMe 4%
Wﬂ 24 7% S5 A5 AAE FUAZ
m_— *ﬂohi g 716 BAT Aud AEE deet
I olta ezl FawA, gy, o x FE2ES Yo
2 &y o}oﬁ xﬂxﬂ g ASEEAEd AT °dA
H]&(10%, 20% 2 30%)2 H7}ete] A=48E A2t
AEL olsletd, JkstA B AN 2 FEIE
A 712AR R E8stazt sk
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EIA 7129 B e FFERAF BT
FEAE PY3e] ALg B o, HEe FEAE 7Y}
o AP O Adslel 50 ddlel shsh 100

mesh ©]3e] BLE ) 2slo] AREEI ) o)A
& TH5te] PR 2 100 mesh o3ke] ELE A
3 T WA me RasaA AgAsE AREsh

BN

Yotx FEN M=

§° 218, HY, Ras)e 7 300 g2 F 3t
£ 718t & autoclave (80T)ollA] 3A]17F
T%?’]‘Oi]:} &3 98 o3}3} 3L rotary vacuum evaporator
(EYELA, Tokyo Rikakikai Co LTD, Tokyo, Japan) <A1 2%
EETL10% (wiwyt B =g FE53t F2AS A5

Mokx ZZoHg HMIISE HIXSO HE
A8 FAHEE) S 33 o A, st Ad2oA
A8k & autoclave (121C)E o] &8ta] 4583 SA4381%
. 0| & Bacillus subtilis (Bacillus sp. CHO 2113)& &3
o] WE87]420)0l BaL 4847 HE s A4S 1
et wart 9 s T Axsl 2
Table 17} Zo] theet &0 Btz FE98 éﬂﬁ?@%
AEAS Azt .

st

Table 1. Mixing ratio of Cheonggukjang tablet and various levels
of Saengyakcho extract

(unit: g)
Substitution levels of Saengyakcho extract’
Control
10% 20% 30%
Cheonggukjang powder 4,500 4,050 3,600 3,150
Saengyakcho extracts 0 450 900 1,350

"Lensinus edodes : Codonopsis lanceolata : Houttuynia cordata Tauws. = 111

Me 3 pH £F

A Zgo EaZA7A(Spectro colorimeter JS-555,
Color Techno System Co, Tokyo, JapanyE A8-3}<] Hunter
A2}A 2] 323319 L (lightness), a (redness), b (yellowness)
#Hog et $4-2 103 oy ¥ 43 T P
e g Jepfglen Ag-dk T - 1.-98.26, a=0.00,
b=-0.35°] v}

A2Aee pHE AEFA159 AEHE WEsld A
T4 1 g& B3] Dol THREE 109 323 F pH meter
(Accumet AR50, Fisher Scientific, Hampton, USA)Z 7% 6}
Ft.
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P25 Hukele A2 AgEe] dediEe
A5 ACACH(16)l] me} A8t &, T8
ArtE A=, 8|82 21438, 23S Soxhlet™
S 2 Micro kjeldahly], £+ Henneberg-Stohmann
o2 st
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T4 ofoift
opr] At £4(17)2 TEstE ATG} AR 02g BE
£ Ads] o zzt Ald#d] FHa 005% (W/V)
2-mercaptoethanol (C;HeSO)& &3 6 N HCI 15 mLE
/}s}o% 11021ClA 24Xt 718818 F o 2)sla, o Y
S L - FEEl] GakE Al AR SRR 2~33] FA
3lo] 74t FE&3) FEE-E sodium citrate buffer (pH
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2.2)5 ol&ste] U B 83l 0.45 im membrane filter
2 ARe NG oAl Ag ¥A17] (LC-10 Avp,
Shimadzu, Kyoto, Japan)& o]-&3to] EA&1it].
xjgkat

We] %2 Folch T9 W (18)9] ojdle] & 4
A em, AOAC WH(6)o] wibd 14% BE-
methanol-& AH-8ted A4S methyl esterd} 171 Uhg
Gas Chromatography (GC/FID, Agilent Technologies,
California, USA)2 24]&}9it},

N 0f

dx, ZAREH, FAME EFA

Aol B4 2% O rtheometer (CR-500DX, Sun
Scientific Co Ltd, Tokyo, Japan)& Al-&-slo] 24 s}git}
54 £24& A7 9 7HR, AR, Fol9 A7]E 50x40x25
mm, sample type<- hexahedron©|™, load cell ; 10 kg, table
speed ; 120 mm/min, adaptor No. 5 (diameter), adaptor type
; round, mastication distance ; 15.0 mmo]™ A]R9] test type
£ mastication test® AAJGto] 158 WHE 243 & Hot)
EFAAE F319

FAPE 24 AFTA AIFHAS 23] 23
2ol Aldsidct. WA ddslE AR 1~2 g% AYs] Yo}
AAET A YA & 60 mLoll o Boyzugz)o] £
T2 60 mLE A2 o, S 8§ 23 FEhE 60
mLE 33] $&39T 295 25 §8lo] & 50 mLE
3 & vle] o R & FHEEaa
105 Coll 4] 20%7F Az3taL, ThA]

= & Ao ufet

AR S FEsith

o] FAY L w23 © A8 30 g FHeln
71l methanol 400 mLE o} 48A17F &8 F o|&
homogenizer& ©]-&-sto] 2 818131 o] 212)(Whatman No
%)% 47et ). Aweta e AAjel Tl MeOH 200
mLE %ol #dstela vha] ehd 58 og o e F
FEEHOR I FEES 40T o|slollM e - ¥
sto] HF Al Ed o2 3 ¥ HPLC (Shimadzu, Kyoto,
Japan)= F-413}4

ZAEN(ngg) = AéB

A XS REE 8 55 129 Fo Behnad
A (mg)

B: ggFo g g ¥ Zgkazol YA (my)

S AR AHF (g

(flavor), SH(taste), HFE Q] 7] & 5 (overall acceptability)Z
ettt Alge #sAA AlEE 102 He BeAAE
T.5o] Hol Tg FARINA H71BHEE AASH 1, 33
W A AEkSI T

EAXE]

7F AP 33) whEsle] AL ANE Hd REUAE
vehfgl e, 1 A= Statistical Analysis System (SAS)
package® BAAE 3dAoH, A8 FofHFE
Duncan’s multiple range test® 7353}t

HEe| pH W ME HE
FEE AVES et Az HogEke)
pH 2 A% 24 Ayt Table 29} 2tk A F5E pHe 3
7} A2 go] 6214001, Bokx FE5E 10% H7t A&
6.1720.01, 20% A7} AFE 6.16:0.01, 30% A7} A|Fo]
6.1210012 Aok FE5 A7} pHE 27t A7) &=
RO Ve Lee 5(19)& A& B=78 2 A F9
pHE 43 A3, 5.62~6.119 HAYE Bovhal sfo] &
A#a Aol fabet AnbE B9 o), Shon 5(20)S A=
Aol pH7F WA wle} Frelvht HE A 0 7.6~
80 WMo A ehdrin Hasled, B A An el
A=A pH7} 27 W 2BE Hldh

B g JeERfE Lk A7} A Fo] 40.13£0.990] %)
o 10% H7H7 40812072, 20% H7F-7) 41444129,
30% 7] A$- 407111002 Atz FE2E Hrle
o] Z7ketEA vii Frlske A9E By o, F7hEo]
o)Al 52 otk AAEE e att2 F3
7} AEL] 739 61410240190 01, AekE FEEE W)
gt A9 agke & Ao) & HolA| @l SRS VR
T bk FHIFEOE 17.63+0.950) 3L A okx bl &
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Table 2. pH and Hunter’s color value of Cheonggukjang tablet
containing different amounts of Saengyakcho extract

Substitution levels of Saengyakcho extract”

Contro}

10% 20% 30%
pH 62140017 617:001°  616:001"  6.12£001°
L (whiteness) ~ 40.13:099"  408130.72"  41.4:129"  4071110°
a (redness) 6.14:024°  640:023°  621:026"  648:025°
b (yellowness)  17.63:095  1891:0.92° 19441076°  19.442099"

DLentinus edodes : Codonopsis lanceolata - Houttuynia cordata Trms. = 1:1:1
alues are meanzstandard deviation of wriplicate determinations
Means with same letter in a column are not significantly different at p <0.05 level
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7hEE feA R UM AIE Beu, 20% A7t
AET 30% A7t A F2 bELe 19441098 T o) F7}
312 Skth Youn QDL HABE Galsle] Al 23 =
F e AeE 239 A7 A5 we) YxEgho)
gebi o webr ebEle] M 2ol shesitha Ha
stod, H7tEo] wel A48 nfe] Mo L &
Ao Agdr)

dotx FHES Holst FIF B YR

kR FEHE-S A2l AR A=A ghe] AukA
A AIE Table 39 2th AR Aoz 2wz
o] 71 ¥ (39.07~37.42%), Z/d-FH(36.19~34.19%),
ZA 2068 ~19.12%), FE(6.52~6.92%), B¥E(5.39~
583%)c o & Vet A% F2E Wt £l 5
TE oA 24 R, 2 Fge ta ghde 4
E BYa, a8 3 F gk S Sk A9E B
Tl #stEo]l A= Foirh

o e

Table 3. Proximate compositions of Cheonggukjang tablet

(unit: %)
Substitution levels of Saengyakcho extract”
Control -
10% 2% 30%
Moisture 6.52£0087  662:007"  6.77:008°  6.920.04°
Crude protein” 3007033  3867:0.08° 38.11:020° 3742:0.08°

Crude lipid 20681037 2047:0.17° 2017+052% 19.12:037
Ash 5391004 5551004 5642003  583:0,03°
Crude fiber 36.19:0.17  354410.19°  3533:008°  34.1940.11°

“Lentinus edodes : Codonopsis lanceolata : Houttuynia cordata Tune = 111
?};alues are meantstandard deviation of triplicate determinations
N x 625

Means with same letter in a column are not significantly different at p <0.05 level

4E33

i~

159 A7 TE7E F AXAEY B¢ F
0.0% °|8t5 FAE o] 93, B AT A%
% F2E2 0% 7 ArlsiHEE BF 727 E)

ROz Yelgth Lee 519 A% A= £

ZEM AL 27.07~15.31%, A 20.19~24.75%, %3]
£ 3.69~526% ©19 oM, A7 2t Aol & Hole A
A= Azl AHEE 98 F9] AololM V9E Ao
FRa 2usidct Em3 A wE £ dwde
peptidett ofr|=Ato 2 B EHA o] Tadhe ARE
Hol\j2), & A9 Akx Wt Aol Tl g
o] fadte A2 AU Aok EXAE 18 o
T PP oA vehvde A48t AR H
7t W2 Z Ao AYAEQ) i 93 Aoz A
At}

H= e ofojidt

A=7gge] 74 op| et S oAt AHEEA7]
2 BA% A3k Table 40 YERASITE obv)ite] 75
A7} AEo] 19,258.40 mg/100 gl A Akx FEES
A7MESE Ao R aste BT o 30% A7t
AEel A% 16238.61 mg/100 g8 AHE Bt} o=
A%z F25E Hrlehke 45 obnlxate] 718 2Ade
AL T2 gor, FEES Hrhd wet F opvleit
g3 thdle 438 22 Ao s gutdr). R
AE 74 ot F /Y ol FiE obegh
glutamic acid°]$1 2™, glutamic acid > aspartic acid >
leucine > arginine 2.2 Y oH ojgjd A= 3528
M) et vha Wate Aes YEhdth

Lee S(23)2 t 5ol 22t B nattoSh B. subtilisS 3718t
o 397 BEAZ AFFY feloeyt dF F
glutamic acid7} 7} %32 leucine 2.8 33132
), Kong S(24)2 A=4 F2e] opjiit 2430] glutamic
acid > aspartic acid > leucine > arginine $=°]g}3 dte] £
A Artel v S&sg ot Zhzte] kol HA| ofn| At

Table 4. Total amino acid composition of Cheonggukjeng tablet
containing different amounts of Saengyakcho extract

(unit: mg/100 g dry basis)
Substitution levels of Suengyakcho extract”

Control
10% 20% 30%
Aspartic acid 1,935.25i32.662) 2,108.64129.84 2,170.95433.31 2,081.52£22.75
Threonine 887.041696  889.68:854  838.881924  787.50:887
Serine 1,009.00£25.78 1,248.36+42.84 124500£39.56 966.33133.78

Glutamic acid 2,788.91+42.43 3,035.28450.71 1,766.18449.26 1,767.33+28.69
Proline 1,394.06435.19 1,204.56125.54 1,223.10£2905 1,177.02433.41
Glycine 1,399.33+20.51 1316403547 1447.28+40.82 1,16694:27.74
Alanine 1,360.58+40.15 1,200.1243145 1,244.48+44.18 1,217.97£2941
Valine 1,043.73+18.31 1,034.0412026 1,062.23+2584 8990111152

Cystine 13563£1096 8820951 71331143 784818465
Methionine ~ 11838:10.14 58324421 3908498 9279654
Isoleucine 064.5411332  944.88£9.55  965.25+11.16  831.9618.90

Leucine 1,578.30+40.75 1,558.2013647 1,585.80+22.56 1,368.00+33.24
Tyrosine 7077341432 642.60£1519  51255¢1043  513.99£15.60
Phenylalanine 1,020.88120.29 984.48:21.66 840.90113.10  753.66+19.54
Lysine 889.28+1040 782.04£1496 997.95+19.55 966.06112.63
Histidine 501.87+20.16 4924812203 439.58t1559 371.25+20.10
Arginine 1,524.88+40.90 1,295.28+37.68 1,220.78+41.29 1,243.80+36.49
Total 19,258.40 18,883.56 17,671.28 16,283.61

Dlentinus edodes : Codonopsis lanceolata : Houttuynia cordata Tyom. = 111
Walues are meantstandard deviation of triplicate determinations
Mezns with same letter in a column are not significantly different at p <0.05 level
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WA 24 & v wek A3 Table 59 2t} 237} A&
£ linolenic acid’} 514% % 7F4 =& v]&2 2148}
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o] 3t A= Mok 2=ZL O 71 nEe A8
FE BT B AdR FEES @7%}‘:’4/\1 %
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Table 5. Fatty acid composition of Cheonggukjang tablet containing
different amounts of Saengyakcho extract

(unit: %)
Contro] Substitution levels of Saengyakcho extract”
10% 20% 30%
Palmitic acid (C16:0)  12.7:028” 1262015 125:009 1274020
Stearic acod (C18:0) ND.” ND. ND. trace
Oleic acid (C18:1) 35:0.10  33:003 324005  33:0.12
Linoleic acid (CI8:2) 211049 20610.14 204:026 205033
Linolenic acid (C18:3) 5141051 512019 51.0:042 5124036
Arachidic acid (C200)  0.1:007 08010  02:04  ND.
Eicosenoic acid (C20:1)  0.5#006 034009 03005 02002
Behenic acid (C22:0)  04:006  03:003  03:04  ND.
Erucic acid (C22:1) ND. ND. ND.  0.1:005

VLentinus edodes : Codonopsis lanceolata : Houttuynia cordata Type. = 1:1:1
Walues are meantstandard deviation of triplicate determinations
Not Detected

Means with same letter in a column are not significantly different at p <0.05 level

AE A5 Ate 48 27325914 = linoleic
acid 57.8%, oleic acid 21.1%, palmitic acid 12.4%, linolenic
acid 9.0% %2 EA o] & A7 At frAtetdon, A
o] Akt 2237} e 98 Fo) 5 FA Y wEx
ol wet Fdgk ato] & Holtha St F=4L Jut
2 © Z linoleic acid®} oleic acid 3F&Fo] =31 stearic acid
ko] W2 Aog dHA glolee) B Ad Ao} w53
AIE BTk ole A 982 F Fo giHof
A= AAE 24279 linoleic acid 52.0%, oleic acid
21.3%, palmitic acid 12.3%, linolenic acid 11.2%$} HH 3¢

o] 9% & 4 vk

HIFEo Az, TAEH W HME B2
R3ARe] Ax= BA7L AlFC] 19.1645.74 kglem™l

X ok FEES 10% 713 Al Fo| 18.84+5.87 kefen,
20% A7} AlFEL] A$- 1539495 kefor’, 30% A7} A Eo|
14.60+4.85 kg/em’ & A oF% F&E o] Z/1A5E A
Tv U gadhe 2 0® UEkiTHTable 6). =73 EHE
glo] ATE =33 Yo 2HQ1)oIA FAEE H7Igt
EtEle] A7t A7 F-oF Q) Aol 7t fitkar B9
o, Park S(28)2 EMEdlo] BEgld Znt Agetan
Hlggitta Baskdoh

Table 6. Hardness, crude saponin and quercetin content of

Cheonggukjang tablet containing different amounts of Saengyakcho
extract

Substitution levels of Saengyakcho extract”
10% 20% 30%
Hardness (kglem) 1916574 1884587 15391495 14.60:485°
Crude saponin (mglg) 28.03+232° 3135:157° 38.65:2.63° 49.65:401°
Quercetin (mg/l00 g) 57.57+496° 77.6325.18° 94.63+343° 140.83+8.65

DLentinus edodes : Codonopsis lanceolata : Howynia cordata Tame. = 1:1:1
MWalues are meantstandard deviation of triplicate determinations
Means with same letter in a column are not significantly different at p <0.05 level

Control

ZAYEA L] 73$-(Table 6) tHZ27-2] 28.03+2.32 mg/gel]
A AkRE HAVMESE $7H31.35£1.57~49.65+4.01
mg/g)dhs ZE Bof, Yoz THE AT o] A5
zi<>ﬂ oa] AHagghe) EYH ASRE Hrh ZAEW
S A% FEE F UYY AFGRCE HY 9| Ffol
7V E Ao AARBAE B F=7% tYS #Hv)
3= EAE & 3},% Aoz 7Ig€Ech 52t e oA
e FAEU S A g AESA S EF =
g AgRog g2 B3R AEEd I 4% &, vy
2 ZYAHES 2% oF 347}
EdEA Add] dHsH d% 71se 98 &
o= Br}(29-31).
A€ B2 Ak Table 6) T4 7} A Eo] 57.57+4.96
mg/100 g, Akx FEE 10% A7} AFEo| 77.635.18
mg/100 g, 30% A7} A Eo] 140.83+8.65 mg/100 go & Ak
S Zf‘%%’é‘ =] 7}?&"& tﬂ—al:o] 57].—“ = 7354.2 y_ﬁr)r
Flavonoid A ¥-9] 42l FA R o} A4F o
X EAREA oz F2 Eojlon, oejitge
25 A g A 28, gntele 2z, R,
J=ido] g 2 13_1,10 ] Bzl g4 71/\ 1310] SFA| 32
o} A8 Adl, d7dst, BT AeatE o] dEjahg
on, webA ol AAE A& TR
el mxda Y= AAo|th32).
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Aotz F25 I AP B5HA A= Table
73 2tk Mcolon® Y FEE 20% A7 AFo]
520:L130.2 71 & A4S Ao, 30% H7vt
4.90+1.20, T2 7} 17} 4.70£1.06, 10% H7}+77) 4.50+0.85
To® eht 20% H7FEeh 0% A7 P & He
£ it} gul(flavon)d] 7-$ollx M3} e AE B
20% A7} A Fo] 55081278 71 & ALE ugky,
30% A7V 77 4.30£1.25, T 7 Aol 4.10145, 10%
A7} A Fo] 4.00£1.050.2 H57t o= Aoz ek

St

Table 7. Sensory characteristics of Cheonggukjang tablet containing
different amounts of Saengyakcho extract

Substitution levels of Saengyakcho extract”

Control
10% 20% 30%
Color 4701067 4502085  520:L13  490+120"
Flavor 4105145 400:105°  550:127  430+125°
Taste 3T0:L16° 390129  520:140°  3.60:143"
Overall Acceptability ~ 4.10£1.10%  450+127°  620:0.76"  3.70:048°

Y Lentinus edodes : Codonopsis lanceolata : Houttuynia cordata Tape. = 1111
Malues are meanistandard deviation of triplicate determinations
Means with same letter in a columm are not significandy different at p <0.05 level

Ttaste)> Aok 28 Hybek 20% A7t Al ﬁ—v}x
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