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Abstract

Changes in red ginseng fusion cheonggukjang properties under various hydrolytic conditions were
investigated for its possible application to different types of food products. Among the four types of protease
that were analyzed, protease (KMF-G) produced the highest hydrolysis rate, calcium binding capacity, and
total phenolic compound content. In addition, the highest fibrinolytic activity and ACE inhibitory activity were
also exhibited at 87.10 units and 67.17%, respectively. Among a number of different protease concentrations,
a 0.02% concentration of protease (KMF-G) was found to be appropriate for the purposes of the study. The
best results for red ginseng cheonggukjang hydrolysis were observed at the 60 and 90 min intervals. However,
there was not a significant difference between the results at the two time points. The unpleasant odor and
bitter taste associated with red ginseng fusion cheonggukjang improved with hydrolytic activity exceeding
60 min. Thus, the optimal hydrolysis time was determined to be 60 min. The total ginsenoside content of red
ginseng cheonggukjang was 9.197 mg/g and the hydrolysate content was 11.707 mg/g. Based on the results,
it was determined that the addition of 0.02% protease (KMF-G) and treatment for 60 min are the optimal
hydrolytic conditions for red ginseng cheonggukjang to improve its biochemical characteristics, including

fibronolytic activity and ACE inhibitory activity.
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Ead oA AFuret o, Proteases (F)AHFE o4 4
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L &4 BIAEE 918k 95°Cel A 1037 dA=gt
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Table 1. Comparison of degree of hydrolysis, calcium binding capacity, total phenolic compounds, fibrinolytic activity, ACE
inhibitory activity in red ginseng fusion cheonggukjang by different proteases

Protease Degree of Calcium binding Total phenolic Fibrinolytic ACE inhibitory
hydrolysis (%) capacity compounds (mg2) activity (unit) activity (%)
Control 48.21£0.90" 0.659 +0.004” 153.08+1.16 76.36+1.64 61.75+0.60
KMF-F 4955+0.55 0.767 £0.001 157.58 £0.36 85.36+0.64 63.88+0.21
KMF-G 52.09+0.36 0.77920.003 162.26+0.90 87.10+1.02 67.17+0.21
KMF-P 50.72+0.38 0.73610.004 15864+1.41 84.05+0.22 63.67£0.64
KMF-Y 50.62+0.65 0.706£0.008 156.98+1.37 85.69+0.95 64.46+151

UMean£SD of triplicate determination.

D Turbidity at 280 nm of diluted (x30) supernatant of red ginseng fusion cheonggukjang added 30 mM CaCl..
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Table 2. Comparison of degree of hydrolysis, calcium binding capacity, total phenolic compounds, fibrinolytic activity, ACE
inhibitory activity in red ginseng fusion cheonggukjang by protease concentrations

Protease Degree of Calcium binding Total phenolic Fibrinolytic ACE inhibitory
concentration (%) hydrolysis (%) capacity compounds (mg2%) activity (unit) activity (96)
0.01 51.96+0.30" 0.764+0.0027 158.42+0.56 84.24+1.51 66.97+0.93
0.02 5450041 0.788=0.001 166.86 =0.73 90.28+0.65 7173041
0.03 54.80+0.38 0.787£0.003 167.20£0.92 90.37£0.45 71.76+0.74
0.04 56.14+0.57 0.793=0.000 170.10+1.09 91.13£0.34 7261%£1.71
0.05 56.201£0.25 0.800£0.006 171.94+0.46 92.88£0.65 72.6511.09
0.10 56.17£0.86 0.801£0.008 178.64£0.82 94.91£0.79 71.59+0.42

"Mean=SD of triplicate determination.

2)Turbidity at 280 nm of diluted (X30) supernatant of red ginseng fusion cheonggukjang having added 30 mM CaCls.
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steh Pyun 5212 diFshide] 754 S48 34417
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gt 3 A EdHE gk oA A FelA 15698
~162.26 mg% 2 e} )2 153.08 mg%el u)3)] k7t
F%2.9 protease(KMF-G)7} 714 7 vrebyte}, A28
protease®] FFel ulgl KMF-G(87.10%)>
KMF-Y(85.69%)>KMF-F (85.36%)>KMF-P(87.10%) <
22 ZF dZ27(7636 unit) Bol vl F& AL e}
Wk ACE A 842 dl27(61.75%) 9} v wshel-& of 4
HHen Zzhe] axA Azl Egkew, KMF-G
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b A7) B4 FRATH S o] £ R
2 guEe] Az 4A8 st og wAle Ay
o ARg-3}sith.

Protease =0l e Adst
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tease(KMF-G) 0.02% 7}l M 22t 90.28 unite} 71.73% 2
7V E2 84S Ve debs 34 353 b
& E ol protease(KMF-G) 0.02% % #7}8)-2 o) &4 7
7153 H40] S48 A= Yepyr)

720l Alztol e g

4719 27 protease(KMF-G) 0.02% A &]3te] 745
3 AlZE2 0,30, 60, 90 @ 120% shRalal 3 zHzh $4b
FHATA FAEAE v)a 248} Fig. 1, 20042k
2ol tgEal =) AFdAd JHEe] A 7o) A8y

Degree of hydrolysis (%)

0 30 60 90 120
hydrolysis time (min)
Fig. 1. Comparison of degree of hydrolysis in red ginseng

fusion cheonggukjang by hydrolysis time.
Values are expressed as the mean®SD (n=3).
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Fig. 2. Comparison of calcium binding capacity in red

ginseng fusion cheonggukjang by hydrolysis time.
Turbidity at 280 nm of diluted (x30) supernatant of red ginseng
fusion cheonggukjang added 30 mM CaCle.

Values are expressed as the mean®SD (n=3).
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oAl FhRel g SalAdo] s} & AR At F
#5313 E ek 608 Sok el E o 167.30 mg%E
F738] 2okt o) Foll v gt S vetdie] 2 W
37} ulmA A A vebgeh(Fig. 3). 7HEEs] Azt e
A AT bR EY 44857 ACE A3
A& Fig. 4 (A)9} B)ell Yetliddel A 4852 7k
A7) Aol mEt AL A& Flsls S Mo,
ACE A #1348 304 5k 2 Z718hA] oot 60%
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o o] F 2 o)A ol Rolx] ¢kgkr} wE el g3k
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Fig. 3. Comparison of total phenolic compounds content in
red ginseng fusion cheonggukjang by hydrolysis time.
Values are expressed as the mean®=SD (n=3).

o] P

4 3= angiotensin-1I+ ACE®] =Hg-o| 2]3te] angio-
tensin-1.2. 2 %-¥] A3 = &4, Cho 5(25)-2 ACE A &4
o AT nE Fol Al e] Ea) 2 WA E & peptidert
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A3} Al B4 608 00%-0] AR Aoz vielytrl

Aab Atz AR 7 FR) GRAELEA QA %
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HPLCE A EA%& ¥4t o @98 #7512 74
atx Qi) 4 ¢ AR 2002 Az B4
3T TR £ ginsenoside A {52 S £
Abalgith, Table 30|49} Fo] FAF A=A - 2R
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Fig. 4. Comparison of fibrinolytic activity (A) and ACE inhibitory activity (B) in red ginseng fusion cheonggukjang by

hydrolysis time. Values are expressed as the mean®SD (n=3).
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4 Ryt AEHA e & e 34 $3ASH 9.197
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c}. 747}711“‘““-4 715 2 FAH@26) FAAAE Fd F
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=3} 7be 8 Eo) Rby, Rgi S¢] 71814l

side ¥HeF W3l 3} A FF T2 1]

21} ginseno-
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S shpRale A &ube] AL s E FAH R
vehta glelx] 2 Al A= e Azl wE T4
AT 7t Ee B v AFHE Table 49
vheblich E4F AT A vehve 5k Tkl
A7 el mpe} ofzb 2FAste] 120404 el Al Aol E B
ek A FRA A LA AN DA = AT =Y
o} o} e Efre] WAle AaAE F iR AITE 60%
oA FlaAl Fhazstalen] Azte] Agel] wat o) H 7} A)
A= el Ao WA Foll %L leucine(27), EHH =
F2 Bacillus9ll ©)3te] WA= alkylpyrazinefiit 33}
&, rYo} e oA falske Aor duA st
(9,2829). 4 §@AFAL 7hEa) A 7tel] mE Ak
A 715% w3 AlZke] A dE FA] Hrislgley, 53
600] freld oz 7bg FA A HE S, 08 30204

Table 3. Ginsenoside content of red ginseng cheonggukjang
and hydrolysates of red ginseng fusion cheonggukjang
(mg/g, d.b)

. . Red ginseng Hydrolysates of red
Ginsenoside . . .
cheonggukjang  ginseng cheonggukjang
Rai 0.333 0.712
Re 1.182 1.275
Rbi 3.498 4218
Rc 1.997 2.146
Rby 1.388 2.155
Rd 0.767 1.144
Rgs 0.032 0.057
Total 9.197 11.707

Table 4. Sensory evaluation of red ginseng fusion cheong-
gukjang by hydrolysis tim

Hydroly§1s Bitter taste Reek flavor O"erau.

time (min) acceptability
0 4500+1.761°Y  6.833+0983"  4.667+1.506"
30 4333+1497° 6500+1975° 4.833%+1.744°
60 4.333+2658°  5.833+1.320° 5.833+1.602°
90 4333+1633° 5833+0983° 5333+1.966°
120 4167+1.835° 566712338 5.167+1.975"

PMean in the colurmn followed by the same letters are not sig—
nificantly different at p<0.05 level by Duncan’s multiple
range test.
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7H4 Vs GrkEgdc) oAk A HAxAe A4 43
AR 7} B8] 58 protease(KMF-G) % 0.02%, 60+
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A 71327} FAEE AoE vebgr

A FHATAL ookt AN R G453z} v
3 246 o BAME Ak 2 A 45 R

proteasel|] @& 4t FHAFA e Ee] 5L
protease(KMF-G)7} 7}p&3l =, Zad s, & 9533
ko] /M & Ao vehgen, ¥ %EH*J% ACE
) ef &4 w3t 87.10 unit, 67.17%% 7} =7 vhepydcl
Protease(KMF-G) &%l a}2 <338 Z=Ag A=} 0.02%
oA Agtetedct. T4 SFAFTAL] s At whE
od g2 6043} 0%l 7H 33 AAE vl ey
o4 Zpol7t vrettA] eksgpem, A FRASA b
322 B3 e} 2ok 608 o|AtdlA A=z F
A AR A7 602 AAE 5 ek FA 43
7] & AAAlel = e 9197 mg/gel 1, B4 3
A2} 7R e ke 11.707 mg/gelglel. olAke] 4
7} protease(KMF-G), 0.02% S & 7}3sle] 6027t 7}=E3)
slS o o]3 A 54, 3485 2 ACE A EdAdo)
A A AT kRl 218 AR 5 ik

aAre| 2

2 Q7 A3 20054
o) A4 A=)

TH71e/EFA 2] diolr o]
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