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Quality Properties and Isoflavone Contents of Chungkukjang Containing Isoflavone
Extracted from Armowroot (Pueraria lobata Ohwi)

Myung-Ye Lee and Kyung-Ho Chang’r

Dept. of Hotel & Foodservice Industry, Joongbu University, Chungnam 312-702, Korea

Abstract

This study was conducted to determine the characteristics of chungkukjang with added isoflavone extracted from armowroot and
to determine its utility as a functional food substance. Crude isoflavone was prepared from arrowroot by the ethanol extraction
method and frozen dried (AI). Samples of chungkukjang each had different amounts of isoflavone extracts added to them: 0
(control), 1.76 (AC1-chungkukjang), 3.52 (AC2-chungkukjang), and 7.11 (AC3-chungkukjang) g/kg. The pH, color, slime material
content, calcium, and isoflavone of each sample were measured to investigate the quality and changes in isoflavone content. As
Al increased, the pH of chungkukjang decreased to 7.46~7.53 compared to the pH of control (7.63). The slime material content
range increased to 4.46~6.16% However, there was no significant difference in the general components of chungkukjang between
each of the groups (Con, AC1, AC2, AC3). In colors of chungkukjang, values for L*, a*, and b* decreased as Al increased.
Meanwhile, the calcium content of AC1, AC2 and AC3 tended to increase by 11.18~12.82% compared to the control. This may
be due to the influence of Ca in the arrowroot extract powder. There was a remarkable increase in total isoflavone content, by
30.81~130.66%, with an order of AC3>AC2>ACI. In all of the groups, the content of genistein and daidzein, aglycone form,
increased dramatically, by 65.00~128.34%, and 89.38 ~142.91%, respectively, compared to the control. In AC3, in particular the
genistin and daidzin content increased by 103.47% and 188.13% These results showed that AI can be used as a source of

isoflavone supplementation in chungkukjang.
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Table 1. General components of arrowroot water extract”
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Moisture Crude protein

Crude lipid Ashes Carbohydrate

Content(%) 74.4442 357 1.74+0.03

0.0140.01 1.19+0.02 22.62+1.12

D The concentration of arrowroot water extracts adjusted to g/mL.

* Values are meantS.D. of triplicate determinations.
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Dried arrowroot powder

95% ethanol(20 times)

Extraction
(Ultrasonic extraction at 24C for 2 hrs,
stirring extraction at 24°C for 24 hrs)

|

Centrifugation
(3,000 rpm/10 min)

|

’ Freeze drying ‘

|

’ Arrowroot isoflavone powder ‘

Fig. 1. Preparation procedure of freeze dried isoflavone
powder from arrowroot.
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A3 3 15,000 rpmol| A 1087F 9412231 A4 oS pH-
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coupled plasma-atomic emission spectrometer(JY 38 Plus, Jo-
bin Yvon Co., Ltd., France)Z F-A3}59t) 4 2L fre-
quency 40.66 MHz, plasma gas flow 12 L/min, sheath gas
flow 0.2 L/min, injector gas flow 0.2 L/min, sample flow rate
1 mL/min, incident power+= 1,000 W°| %1 2™, 393.366 nm®l|
A =% 3ATHKim et al 2003).
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Fig. 2. pH of chungkukjang containing different amounts
of isoflavone extracted from arrowroot. Abbreviation : Con,
Chungkukjang without an addition of arrowroot isoflavone;
ACI, Chungkukjang added with 1.76 g/kg(w/w) of arrow-
root isoflavone; AC2, Chungkukjang added with 3.52 g/kg
(w/w) of arrow root isoflavone; AC3, Chungkukjang added
with 7.10 g/kg(w/w) of arrowroot isoflavone. Values are meant+
S.D. of triplicate determinations and different superscripts
within a bar indicate significant differences at p<0.05.
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HAEL T ©@53E #3]E< levan from fructan polygluta-
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Fig. 3. Slime material content of chungkukjang containing
different amounts of isoflavone extracted from arrowroot. Ab-
breviation : Con, Chungkukjang without an addition of arrow-
root isoflavone; ACI1, Chungkukjang added with 1.76 g/kg
(w/w) of arrowroot isoflavone; AC2, Chungkukjang added
with 3.52 g/kg(w/w) of arrow root isoflavone; AC3, Chung-
kukjang added with 7.10 g/kg(w/w) of arrowroot isoflavone.
Values are meantS.D. of triplicate determinations and diffe-
rent superscripts within a bar indicate significant differences
at p<0.05.
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Table 2. Content of general components of chungkukjang containing different amounts of isoflavone extracted from arrow-

root (dry basis %)
Chungkukjangs" Moisture Crude protein Crude lipid Crude ash Carbohydrate
Con 5.30+0.10*” 41.96+0.07" 14.12+1.15 5.07+0.06" 33.55+1.67"
AC1 5.22+0.26" 41.92+1.12° 14.33+1.26" 4.91+0.32° 33.62+1.58"
AC2 5.67+0.24° 41.75+0.47" 14.03+0.67" 4.89+0.32° 33.66+1.68"
AC3 5.47+0.17" 41.48+0.31° 13.91+1.16 5.01£0.09" 34.13+1.71°

" Abbreviation: Con, Chungkukjang without an addition of arrowroot isoflavone; AC1, Chungkukjang added with 1.76 g/kg(w/w) of
arrowroot isoflavone; AC2, Chungkukjang added with 3.52 g/kg(w/w) of arrow root isoflavone; AC3, Chungkukjang added with 7.10

g/kg(w/w) of arrowroot isoflavone.

? Values are meantS.D. of triplicate determinations and different superscripts within a column indicate significant differences at p<0.05.

ZepE Huo L' 2" 2 bgke] 2
—3.98, —538%2 1 ApA|Q] Mol P 2=
o g ddEm, o] Seok & Kim(2003)°]
1 5] Moz Qs

AThaL g Hush frAb

I~

Age 7 ol
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Z} 48.72,
YERAZ] o2
LEeES AE Ad Wi A 2

A% ole] A WAL TFs Aol

A,
o
=

°|

Elssi=g

4. L& e

Zrr-2 HIE D} & 1A Ul ) tAte]l Slof w9 F
23 E4(Lee e al 2005)Z AIS] A7} 2e]slo] A %3k

da7del g s S A, Wbl S1ETE o
Z7ol Bl8) e T UERi oW, AL 7k 2] 914
o zfol= RIAUATHFig. 4). 3, ACI, AC2 2 AC39] Z¢ g
22 210.31~213.41 mg%ifﬁ tHZ272] 189.16 mg%e°l ¥]
3l oF 11.18~12.82% 2718tk o123 Aob= 28 e

Table 3. Color of chungkukjang containing different
amounts of isoflavone extracted from arrowroot

Chungkukjangsl) L* a* b*
Con 30.1241.51%”  8.45+0.42° 23.44+1.17°
ACI 29.69+1.40°  8.63%0.17° 22.03+0.68"
AC2 2534130  7.73+0.26° 19.68+0.18"
AC3 23.59+0.33°  6.630.35° 17.72+0.06°

" Abbreviation : Con, Chungkukjang without an addition of arrow-
root isoflavone; AC1, Chungkukjang added with 1.76 g/kg(w/w)
of arrowroot isoflavone; AC2, Chungkukjang added with 3.52
g/kg(w/w) of arrow root isoflavone; AC3, Chungkukjang added
with 7.10 g/kg(w/w) of arrowroot isoflavone.

? Values are meantS.D. of triplicate determinations and different
superscripts within a column indicate significant differences at
p<0.05.

400 mg/100 g®] Zgo] ol Athe Corleyal er al(1997)
ol Haw m|Fo] & wj, F o|hEeho] Ag e Tt

=

o 214 ggks vt Ete &4 olaZelg ¥dslu

AE H FEE Az B giE Zdge] gl Aoz
Algdot 23k B A A3E= B natto} B. subtilisZ Al
23 A=7do] ey T 410 mgﬂoo] ATH= Lee er al(1991)
9] éi}i = 9k_0_ TS 42T A 72417 St vk
ot A=rAke] Zg ol 101.29 mg%©| A TH= Shon et al
(2001)4 éﬁriE}L E2 kol

230

= a a

%é 2 T T

E’ 210 |

&
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=]

L=

g

S 19

=
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S

170 . . .
Con AC1 A2 AC3

Fig. 4. Calcium content of chungkukjang containing diffe-
rent amounts of isoflavone extracted from arrowroot. Abbre-
viation : Con, Chungkukjang without an addition of arrow-
root isoflavone; AC1, Chungkukjang added with 1.76 g/kg
(w/w) of arrowroot isoflavone; AC2, Chungkukjang added
with 3.52 g/kg(w/w) of arrow root isoflavone; AC3, Chung-
kukjang added with 7.10 g/kg(w/w) of arrowroot isoflavone.
Values are meantS.D. of triplicate determinations and diffe-
rent superscripts within a bar indicate significant differences
at p<0.05.
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gage] ol aZ et ke 593 AN (Table 4), AlC]
A7Vl TSRS F olAaFeE B R o|AaZHE
SFE folsdl 7T &, & olAZTHES AC39]
3,107 pg/gl 2 tlz=T9] 1,347 rg/gell B13l 130.66%, AC29}t
AClo] Z¥7} 2,541 pg/g™} 1,762 11g/g O 2 88.4%2} 30.81%
S7Fk ) &gl o] AZEHE 3 aglycone 3 Q] daidzein}
genistein®] &2 Al 7oAl 742t 403.0~807.2 pg/g}
498.0~685.02 pg/gl 2 tNZT7-2] 3323 rg/g¥ 300.0 rg/gel
vla] 2+t 1 8heFol 21.39~142.91%2}F 66~128.34% 715k
gom, AC3ToA 1 gaFo]l 71 =3kt) T3 glycoside
Q] genistin®] ek el B3] Al H7FFelA] Al
A7Vl vlelste] 7kttt H, daidzin®] e 7HY
A Vehe, thRTe ACIOIA = 188.7 rg/gP 219.3
rg/gl 2 oA 2el7t gl o), AC29F AC3-S 72t 302.09
rg/g? 5437 pg/gS 2tz vlsl 217} 60.57%<} 188.13%
Z71stnh olelet Ao ZH7te] H57HACLI~AC3) F
713t 2] o] AZepE B9] daidzin, genistin, daidzein 2 ge-
nistein $FFo] 242 46.26~231.3 mg/g, 37.04~185.19 mg/g,
1.85~9.25 mg/g 2 0.14~0.69 mg/gl Al H|sto] B o]

AFeHdo] F7bEE 2358 W o2 YEhgth o] o
AFEHES dAe] o] ol AL B H AlF A=
3 Foll 1 o] FA3| A= Hal(Yang et al 2006)
2 HFo] &, A5 A% I T SdE Aow 3
U olol] i3t Bo} AEe HES o3 Aow Algdth
3HA, glycoside FENQ] daidzin®] o] 7 Fe A
el & A A= glycoside FENS] o] AZEE F
= AFFo] HEEE L Bacillus sp.o]l 9% &
aglycone2] FEIZ A 3K Yang et al 2006)= 7] W& Ao
2 Atsdrt gk, dvk A=739] daidzein?} genistein®] 3
Fe 22} 304 pg/gdt 741 pg/gelATHAL & Lee et al(2002)
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o] B39} 520 ug/g¥} 401 ug/ge] A= Choi & Sohn(1998)
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A A=EE It A7l vlEf o]t o] 2
Bk ofujet AW o] 8 &80l E2 aglycone FE Y] o] AF

g o] 1€ AR Hol Ve AFore] &8t
=2 ACE AlgHTH
2 ¢
oA FE3) o] 2Z (AN HEES 0, 1.76, 3.52 &

7.11 ghkgo = 77} dejsto] A|23t A =17 (Con, ACI, AC2,
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Table 4. Isoflavone contents of chungkukjang containing different amounts of isoflavone extracted from armmowroot

(rglg, dry basis)

Chungkukjangsl) Genistein Daidzein Genistin Daidzin Total isoflavone
Con 300.0+ 7.00% 332.3+69.58° 526.7+25.96" 188.7+41.30° 1,347+ 67.35°
AC1 498.0+ 8.80° 403.0+12.48° 642.6+44.11° 219.3438.55° 1,762+ 93.14°
AC2 643.3+13.01° 629.3+12.45° 966.7+11.72° 302.0£25.53 2,541£127.07°
AC3 685.1+ 3.46" 807.2+10.50° 1,071.7425.96" 543.7+10.40" 3,107+155.38"

" Abbreviation: Con, Chungkukjang without an addition of arrowroot isoflavone; AC1, Chungkukjang added with 1.76 g/kg(w/w) of
arrowroot isoflavone; AC2, Chungkukjang added with 3.52 g/kg(w/w) of arrow root isoflavone; AC3, Chungkukjang added with 7.10

g/kg(w/w) of arrowroot isoflavone.

% Values are meantS.D. of triplicate determinations and different superscripts within a column indicate significant differences at p<0.05.
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