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Change of Physiological Activities of Chungkukjang according to the Addition Stage
of Cornus officinalis, Heat Treatment and Salt Concentration
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ABSTRACT

This study was conducted to investigate functional Chungkukjang using hot water extract of Cornus officinalis. Evaluation
of the total polyphenol contents, flavonoid contents, DPPH radical scavenging activities and fibrinolytic activities revealed that
fermentation or salt adding stage were the optimal times for the addition of 10% hot water extract of C. officinalis. The total
polyphenol contents and DPPH radical scavenging activities of Chungkukjang were significantly increased when 10% C.
officinalis extracts were added at the fermentation stage (p<0.01, each). Moreover, the fibrinolytic activity was maintained

when 10%

C. officinalis extracts were added at the fermentation stage. The total polyphenol contents, flavonoid contents, and

fibrinolytic activities were maintained by the addition of salt, while the DPPH radical scavenging activities were significantly
increased by the addition of salt (p<(0.05). Overall, these results suggest hot water extract of C. officinalis might be a good

source for the development of functional Chungkukjang.
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SH1-3h= 2% gelatin £) 10 mL<} thrombin £<4(100 NIH
units S 3= 50 mM barbital buffer, pH 7.5) 50 L& &
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Table 1. Total polyphenol and flavonoid contents, DPPH radical scavenging activities and fibrinolytic activities of Chung-
kukjang according to addition amount of hot water extract of C. officinalis

Addition amount Total polyphenol

Total flavonoid

DPPH radical scavenging Fibrinolytic activities

(%) contents (mg/g) contents (mg/g) activities (%) (plasmin unit)
0 0.041+0.003" 0.300:£0.048" 60.30:£1.81° 0.67+0.08°
2.5 0.040+0.002 0.288+0.014* 66.87+3.31 0.70+0.13%
5.0 0.040:£0.001 0.352:+0.043° 76.69+7.01° 0.83+0.05"
7.5 0.04120.001 0.305+0.001%® 84.81+2.19% 1.07+0.09°
10.0 0.042+0.001 0.330+0.018" 88.5342.19 1.02+0.16™
F-value 0.50 1.09" 46.98™ 7.87"
D MeantS.D.
* p<0.05, ™ p<0.01, ™ p<0.001.

#7¢ Means with different letters within the same columns are significantly different.

0~10%2] A A2 HA7M w= SVl wet fro
Aoz F7FF o W(p<0.001), T3 7HH(66.9%)2F 2.5% #
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Table 2. Total polyphenol and flavonoid contents, DPPH radical scavenging activities and fibrinolytic activities of Chung-
kukjang according to addition stage of hot water extract of C. officinalis

.. Total polyphenol Total flavonoid DPPH radical scavenging Fibrinolytic activities
Addition stage . . .
contents (mg/g) contents (mg/g) activities (%) (plasmin unit)
Unadded 0.041+0.003" 0.30+0.05 60.30+1.81° 0.67+0.08
Soaking stage 0.044:£0.000 0.39+0.02 82.41+2.79° 0.85+0.26
Heating stage 0.044+0.002 0.41+0.00 83.80+1.48" 1.04+0.13
Fermentation stage 0.044-+0.002 0.37+0.01 86.37+0.66" 1.10+0.13
Seasoning stage 0.042+0.001 0.33+0.02 88.53+2.19° 1.02+0.16
F-value 2.34 4.96 194.53" 3.28
) MeantS.D.
" p<0.001.

#7¢ Means with different letters within the same columns are significantly different.
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Table 3. Effects of heat treatments on total polyphenol of various types Chungkukjang containing C. officinalis hot water

extracts
Heating time (min)
Sample groups F-value
0 5 10

Control 0.041+0.003" 0.042+0.001 0.044+0.0024 2.44
Added at fermentation stage 0.0440.002° 0.048+0.002° 0.05240.002°8 12.50”

Added at seasoning 0.042:+0.000 0.044+0.001 0.045+0.001* 3.11

F-value 2.54 2.34 15.46"

) MeantS.D., mg (polyphenol) / g (Chungkukjang).
* p<0.05, " p<0.01.

*® Means with different superscripts within the same row (according to heating time) are significantly different at p<0.05.
AB Means with different superscripts within the same column (according to addition time) are significantly different at p<0.05.
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Table 4. Effects of heat treatments on flavonoid of various types Chungkukjang containing C. officinalis hot water extracts

Heating time (min)

Sample groups F-value
0 5 10
Control 0.300+0.048" 0.278+0.001 0.303+0.001 3.72
Added at fermentation stage 0.373+0.007 0.348+0.000 0.416+0.026 4.66
Added at seasoning 0.330+0.016 0.354+0.005 0.393+0.019 4.39
F-value 5.05 5.11 3.61

Y Mean£S.D., mg (flavonoid) / g (Chungkukjang).

1 vk lom(Yu IS T 2008), A&kl wet skl W dAE] A= DPPH Sl &7 Fe] & fAIETka
37b ddEd W FF5E v ko= e 60T/ Sion, E Ao A 10%7ke] 71hdl olaiA A 7Hast
2] Z7Vslt} o] & st oW (Kwak T 5 2013), Foll <3t A e AL 713 WEA wjE9] Aew HzHc)

= SgEEc] &% Sk vt gaEe A oR Bkl Kim EY 5(2004)2 209 F9] oF&2&o e T &

J

[e)

2 A oA dA gl o3 FefE o= ko] g A gulls FFe A5k AR F EejuE g kst

A o] Eefi o= Edo] dA g o3) wi-¢- Aol Fo FHIAYE Aok SFith Eg F b o]
Aol &+ A T dFET= F FEEE] §F] BeTE dutst €4

Table 5¢] DPPH &}tz 2752 A @529 A o] 2713 B 38kgith Park YK 5(2008)2] AT Ax}o|
7FA] ek tlZTE 60.30%C01A 5 7FE Al 61.67%, 108 A% Eixke] $H¢1=)¥) DPPH #io]zd 2AAEAHS & :ﬂlg
7FE Al 61.60%= TrAXq <l ztel7} gidlct. FH7FH6030 T AHEAE itk BaEQled], & AFeAx 4k
%)} Blaste] A FE H7F Al DPPH oz & f H7F A7) whet Afole AAIRE Ry Akt
AS(EE Al A71 86.37%, 253 3 A7} 88.53%)2 -2 A Z8)F=3reEke DPPH 2o 274 %0] 7FGAIZE 371
Ao F7FIa(p<0.001), HE FGoA A7k A= wet feldoR Ikl Ade BYla, SetEelE Rk
S 7R EEkA] e AT} vlwdte] 5B JMEA BT 89.40 2 foZQl W3} gIY A e g Kol DPPH EM?L a7
%, 1058 719327 8827%C. &2 f9Z el 2fo]S K o FodE 2R dAVE des € U
(»<0.01). 2y Fdoz H/et A=742 SE 7FEaX e 3 ARIEY ] Fod Ao 2 f‘z}*&i} gl o
(85.43%) 7} 103 7FE A 2l2(85.73%) B Fol Al ®ishyt & AFeME F Fejuls shEe] ko]l ksl uhet

fo r

120t} Oh HS & Kim JH(2006)2] H.ro]] &b Ak kst GAdo] Frhetkal Easta QIATHOh HK 2013).
FEZN o 37k 71 glo) & Aol Ao|mg 7}t Table 6= A EFFZd o] A& Delg =74

Table 5. Effects of heat treatments on DPPH anion radical scavenging activity of various types Chungkukjang containing
C. officinalis hot water extracts

Heating time (min)

Sample groups F-value
0 5 10
Control 60.30£1.81Y4 61.67+6.50" 61.60+1.40% 1.86
Added at fermentation stage 86.37+0.66™ 89.40£0.30" 88.27+0.35" 32.20"
Added at seasoning 88.53+2.19° 85.43+3.16° 85.73+1.67° 1.49
F-value 3247 38.67° 148.55™

D MeantS.D., %.
* p<0.01, ™ p<0.001.
*> Means with different superscripts within the same row (according to heating time) are significantly different at p<0.05.

AB Means with different superscripts within the same column (according to addition time) are significantly different at p<0.05.
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Table 6. Efects of heat treatment on fibrinolytic activities of various types of Chungkukjang containing 10% hot water
extract of C. officinalis

Heating time (min)

Sample groups F-value
0 5 10
Control 0.67+0.084 0.000.00"* 0.14+0.25 2,257.98™
Added at fermentation stage 1.10+£0.13" 1.050.08"% 1.13+£0.13¢ 1.54
Added at seasoning 1.02+0.16™ 0.89+0.10*8 0.76+0.03" 12.96™
F-value 37.28™ 119.24™ 1,009.08"™

Y Mean£S.D., plasmin unit.

T p<0.01, ™ p<0.001.

#7¢ Means with different superscripts within the same row (according to heating time) are significantly different at p<0.05.

A~C Means with different superscripts within the same column (according to addition time) are significantly different at p<0.05.

lo
me&

Aga ol 71927} )= G el Aot Oh HS & Kim JH 2006). ¥ Aol|lM Abef 5258 H7t
A @FEFEdS AU B2 ASde] dH8sEA o Axge] LS Axge] H g aret v
& 0.67 plasmin unit© 2 H]wA Eeko), o] S 5E L 10% o] AR BAF GHge Rl el TUkE Zupt
F A28t 2 W 2+7F 0 plasmin unit¥} 0.14 plasmin unit Ehd Ao g AlsETh

o2 A AL ATHp<0.001). 7715 LE A<t

kol

fl

A= dejate] Blwgt A3, EEA A HIher A =7de 4. MASTo| e M7 GeFEY M7 E=Ee
FHL g v71E Al 1.10 plasmin unitol]l A 55 712 Al | EFA
A] 1.05 plasmin unit, 105 7}& A] 1.13 plasmin unit>= A g RO A] Ar g Azl S Hrlet T uhEAlR] A
of Ws7h gilek FddAlelA A7 Aeelle e A zx0) stLg} 9 g S 22 E5s) n)x|e gk
1.02 plasmin unitol] A 5% 7F2 A] 0.89 plasmin unit, 103 7} S =338 A= Table 77 2th DPPH 2ht)z 27452 A
= . asmin uni = = = ovo“e‘ AR 3] Zalg| =53l E = olu ek 1 &z e ssk
& 41 076 pl t= 7k Al StopAl e Ade Bl Qe F a\j/] HE3ehe, Sotieele 3 2 8 &
(p<0.01). AL 3% 7R 9 AF FEAAE fFoHdom g kx4
AP e DA g S vlws i ESA g gt ppeu iR 2A% e 23 W) Be
}\1 7d7]'61 74:71_;{]'-’] :2}‘6101 7}';2} %S&U} éj”}ﬁl—o—i AR D;H_lﬂ_q_ 0.5~3%2] 27< 7<47]_ = /\]JEJ_oﬂ}q go ;541_04
eFFEds ARen dUEHDY2 AV e T wopon)(<0.05), 27 A7l wepAs g9)49) o] 7}
S ASANE W oS, AHPANS Bl A 10¥ - gon. 49wk og a7 Zeke oA Kim
drpddva a2 2ol AR, W ATIE oo 200038 NaCl, glycerol, glucose®] - 2 A=
HA7F & HEE A7]E 3ol H83Ed 74 Sl o bala = o .
A el FHEare] A Aol SrtskTiaL
03l Ao 3lo]g) 2= ol 5 ra 1= 3z
TT& A& ST 5 33, dA 2eE2 3l 9 a}9th. 3 Oh HS & Kim JH(2006)S AHrg 2m3=Zol
AEAES v G Fio] A3 7289 FA|E 9lo](Baruah o] 93.1%8] DPPH 2102 27%5S A2 9.0m. 0.5~
= AA Aol obAd &AL F Aol J&L ' . T
o Bl e e e el A A 01703 el e A et
o] x| gALE A= Zx EE]O o kU _ = -
o ffkeEas A S v 11 8 4 DRPH ehel2 Ao 8 9 A 474
& ﬁﬁj T :EHKm;IOJ 22002 BaileH 52005 oo oyape zohy o 4 glon], A=A A By F G
A= el Bacillus%y MAES BHENELE Aiteld 3} &7} dAgeo] Wl o] BE 2Ale B AE A
hya =) A . e} = 2NN T =mam 2,
THEE 8 wFroln, tl AR @8l EARE Bacillus Qo] Neeg A2RZ L Hlehe AL 88T
ili AEl= ] inase=
subtilis natto7} AJ2F8}= Nattokinase”} 1T} Nattokinase & Hel m Jaler - o gubAl WHo] | 2 9)oo of

[e)

=
serine protease®|™ fibrins ‘LT:OHO]— =49 AUz 9ot PR,
T MRA .

(Sumi H & 1987). T3t A4/-5 v|E5te] HAAE F55,

’é‘
T T YN BN AES TR A g EAT) ofd ot ol A=
HH 8o 5o gAlo] BauEr% sl tHMin SH 5 2002; - =T



27(6): 600~609 (2017) A ef A A= 607

Table 7. Salt effects on some biological activities of various types of Chunghkukjang containing 10% hot water extract of
C. officinalis

Salt variation Total polyphenol Total flavonoid DPPH anion radical Fibrinolytic activities
(%) contents (mg/g) contents (mg/g) scavenging activities (%) (plasmin unit)
Not addeded 0.044+0.002" 0.373+0.071 86.37+0.66° 1.10+0.13
0.5 addeded 0.044+0.002 0.344:0.003 88.47+0.22° 1.04£0.16
1.0 addeded 0.044+0.001 0.346:+0.002 89.73+1.01° 1.01+0.08
1.5 addeded 0.044+0.001 0.337+0.004 89.89+0.42° 1.04+0.16
2.0 addeded 0.04340.001 0.349+0.015 89.18+1.12° 1.05+0.00
3.0 addeded 0.04440.001 0.345+0.001 89.50+1.43° 1.00+0.14
F-value 1.80 1.30 7.39" 0.15
) MeantS.D.
" p<0.05.

*® Means with different letters within the same column are significantly different.
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