Check for
updates

J East Asian Soc Diet Life 341
27(3): 341~347 (2017)
http://dx.doi.org/10.17495/easdl.2017.6.27.3.341
Bacilus subtiis SRCM100757& O|83to] MESES wav|zhg Zalstol dEs
HIAZe| EF &4 ¥ Vitamin K(MK-7) MM S =}
Holg' - wue. 13
SEEAY, (A LS

Quality Characteristics and Vitamin K, (MK-7) Productivity of Cheonggukjang
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ABSTRACT

This study was carried out to investigate the characteristics and Vitamin K, (MK-7) productivity of Cheonggukjang fermented
by Bacillus subtilis SRCM100757 depending on the inoculum concentration 0.5% (v/w), 1% (v/w) and 2% (v/w). The lowest
moisture content and water activity were 53.7+0.6% and 8.39+0.09 after fermentation for 72 hours at 2% (v/w). pH slowly
became alkalized during fermentation, but there was no significant difference. Amino nitrogen content increased with time and
the highest content was 580.8+1.9 mg% after fermentation for 72 hours at 2% (v/w). Lightness (L value) and yellowness (b
value) decreased with time, whereas redness (a value) hardly changed. MK-7 contents increased with time at each inoculum
concentration. The highest content was 20.47+1.53 after fermeatation for 72 hours at 2%(v/w) and there were no significant
differences between 1%(v/w) and 2%(v/w) inoculum concentrations.
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Sigma Co.(Japan) A|&& AF8-314 11, 0.3125~20 ppm TE==2
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Fig. 1. Standard curve of vitamin K, (MK-7).
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HIEF K& #41817] $18ked HPLC(high performance li-
quid chromatography-fluorometric detector, Waters Co, U.S.A)
= AHgatslon, Ao AR ARl WatersAHU.S.A)<]
xBridge column C18(2.1x150 mm, 5 um)°]™, ] Z4-L 100%
methanol & AH&-3ISAT ©]57de] §4-2 0.5 mL/min, A2
TE 40T, A8 TS 10 L2 A3t Table 1). A=
& HE K, §2 e8] A A7l WA HE
o]-g3te] 7kl an, BIEF Koo % &2 y=369,493x+7,879.7
(R=1) ETAHFIE ] &3I3AtiFig. 1).

Bl Aol A B8 SAS(9.4 version) BA T2
Bo g zkzto]l Axld] thgk ANOVA testS ©]-&3to] HAME
A3t ot @ FFEAXE 7513, Duncan®| UHEH] 2(Dun-

can's multiple range test)Z p<0.05 F-FFolA T2 4

Table 1. Condition of HPLC for analyzing vitamin K,
(MK-7) content

Instrument HPLC (Waters CO., 2695 eAllance)
Detector Waters 2475 Fluorescence Detector
Detection Excitation 320 nm

Emission 430 nm
Column xBridge column Cjg (2.1x150 mm, 5 pm)

Mobile phase 100% methanol

Flow rate 0.5 mL/min
Injection volume 10 pL
Oven temperature 40T
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Fig. 2. Change of vitamin K, (MK-7) content during
Cheonggukjang fermentation.
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pHE 28 24A17E212] ZF F HF T2 0.5%(v/w), 1%
(Viw), 2%(viw) Az =7l A pH 7.93, pH 7.94, pH 7.89
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Table 2. Moisture, pH, Aw, amino nitrogen of Cheonggukjang prepared by B. subtilis SCRM100757 on the different inoculum

levels and fermentation time

Fermentatio Inoculation Item
time (hours) (%) Moisture (%) pH Aw Amino nitrogen (mg%)
0.5 56.6+0.2*" 7.93+0.18 0.824+0.036™ 129.8+7.7
24 1 55.9£0.5° 7.9440.13 0.851+0.055" 127.9+1.0°
2 56.240.6" 7.89+0.42 0.865+0.023 136.8+2.1°
0.5 55.6£1.0% 8.43+0.17 0.867+0.009" 466.7£1.2¢
48 1 54.3+0.6% 8.35+0.40 0.899+0.014° 470.5+2.4°
2 55.8+0.3 8.41+0.53 0.878+0.009® 486.7+3.4°
0.5 54.7£0.2% 8.42+0.43 0.8050.043° 550.9+1.1°
72 1 53.8+0.4% 8.43+0.34 0.846+0.015™ 545.9+1.1b
2 53.7+0.6° 8.39+0.09 0.806+0.038° 580.8+1.9°

) Meantstandard deviation.

! Different superscripts within a same column are significantly different by Duncan’s multiple range at p<0.05.
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Table 3. Hunter's color value of Cheonggukjang prepared by B. subtilis SCRM100757 on the different inoculum levels and

fermentation time

Hunter's color value

Fermentation time (hours) Inoculation (%)

a b

0.5 59.78+0.08"" 5.60+0.02° 7.49+0.06°

24 1 58.90+0.03° 5.58+0.01° 6.84+0.02"
2 60.730.32° 5.41£0.10¢ 7.11£0.10°

0.5 58.61+0.10° 5.40+0.02% 5.48+0.02°

48 1 57.26+0.03" 5.66+0.02° 5.67+0.01¢
2 58.12+40.05¢ 5.34+0.01¢ 5.28+0.02°

0.5 57.58+0.09° 5.45+0.02¢ 4.93+0.04¢

72 1 55.58+0.02" 5.74+0.01° 4.47+0.04"
2 56.77+0.392 5.59+0.06 4.87+0.048

) Meantstandard deviation.

#"¢ Different superscripts within a same column are significantly different by Duncan’s multiple range at p<0.05.

T HEAR] 25 A AR bake] W AT
H13k Jang YM(2004)2] Z3}e} dx)sksich

3. YExHo| mE H|ER Ky(MK-7) &2F

B2l9 B subtilis SRCM100757 #F2 o] &ate] A %xH
Aol el K, S 493 29E Fig. 29} Ta-
ble 4 YERARAT}. B. subtilis SRCM100757 F52 o]-&-3}
o] A|zE vE] K, ke 8 244 7EAbel| A 5.29~8.46
pPmCE 0.5%(viw) BE AZ A0 1%viw), 2%((V/w)
AE Az A=3gH1 folz oz 9 el thp<0.05). &
A A= 13.05~16.67 ppm, 72A13F 17.83~20.47
ppm O & WF A Zto] Z3}gtel] whet BB K, ko] H]F|
SHAl F7Feklom, E 24417 el A] 48A17H71A] HIEF K,
SR 4ol ST o, 48417t Al T2AITEAE Ato] o
Me st S7kek, pH B opn| ] A4e) FUe A
S BT 7F 3E AIZPE P2l A 0.5%(viw) BE AE
A7l 1%(viw), 2%(viw) HE AZ A= ET fo4 e
2 9 YEPEO M (p<0.05) 1%(viw), 2%(viw)E F-2l2Ql 2t
o]= YehNA] 29t} Woo WI(2011)e] ATelXE B. amy-
loliquefaciens BYO1 Tl 4%2] SE|HES 37lsle] 43T
ol A 36417 BHEAIZ] A=l E 12.47 ppme] WU =
o] AAE= ARE Hol, B AFolA 48217 g Al A
He vy = 29 fA8HA

2% 9 #E

Table 4. Vitamin K, (MK-7) of Cheonggukjang prepared
by B. subtilis SCRM100757 on the different inoculum levels
and fermentation time

Fermentation Inoculation Vitamin K,
time (hours) (%) (MK-7) (ppm)
0.5 5.29+1.43"%

24 1 8.46+0.07°

2 7.710.28¢

0.5 13.05+0.78°

48 1 15.81£1.15°

2 16.67+1.66°

0.5 17.83+1.94°

72 1 20.13+0.24°

2 20.47+1.53

" Mean#standard deviation.
¢ Different superscripts within a same column are significantly
different by Duncan’s multiple range at p<0.05.

B AP E AEFFENE Eel¥ B subtilis SRCM-
100757 T2 o]&-sto] BREAF i AT el whet Al
23 A5 F4 54 9 e K, dEe 245k,
g AZE 9% A5 S Agstaxt stdch A7l
T2 LR Ay fhshe dde By, R
AEE AR EE Al 2%(viw) HE AZ AT g
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Al Vel o™, pHE 2%(viw) HE AlZ A7l 718
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2 2%(viw) A A H=7g0] 580.8 mghz 7P =4 U
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B K, gheke g 24417l A 0.5%(viw) BE AZE A=
e 529 ppm=z 7P Seka, g AR | vl St
o] F 72NN E 0.5%(viw)E 17.83 ppm, 1%(viw)E
20.13 ppm, 2%(v/iw)= 2047 ppm-Z 0.5%(v/w)NA 717
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