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Abstract

Cheongkukjang is a traditional fermented soybean food in Korea that is used in the manufacture of functional foods.
This study was conducted to assess vitamin contents and sensory qudlities of powdered Cheongkukjang dried by oven drying,
far-infrared drying and freeze drying. Vitamins Bi, Bz, Be, E, niacin and pantothenic acid were detected using all drying
methods. However, vitamin D was not detected in the oven drying samples, and was most prevalent(82.47 1g/100 g) in
the far-infrared drying samples. The sensory characteristics included color, off flavor, salty taste, bitter taste, sweet taste,
roasted taste and after-taste. Oven drying and freeze drying samples exhibited highest and lowest color scores(5.62 and 2.0,
respectively). Oven drying samples aso exhibited the highest roasted taste score(4.76), although not significantly different
from far-infrared drying samples(4.0, p<0.05), while the score of freeze drying samples(2.38) was significantly different from
the other methods(p<0.05). It is concluded that freeze drying is most suitable.
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Aging for 1 day a 3T
l
Products

Fig. 1. Manufacturing process of Cheongkukjang.
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Table 1. HPLC conditions for vitamin A, E, D

Items Condition
Colwm Luna 5 um CGg(II) 4.6x150 mm Phenomenex, USA (Vit. A, E)
Lichrospher 100 RP-18(5 /m) MERCK (Vit. D)
Mobile Ethanol : 0.05M Phophoric acid=(95:5) (Vit. A, E)
phase Methanol : Acetonitrile : Water=(50:48:2) (Vit. D)
Flow 0.8 ml/min (Vit. A, E)
rate 12 me/min (Vit. D)
wure ¢
e 0
Detector UV 730D
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Table 2. HPLC conditions for vitamin B, B2, Bs, C, pantothenic acid, biotin, folic acid

Items Condition

Column /£-Bondapak Cig 3.9x150 mm, Waters, USA

Mobile phase Methanol : Water : PIC-Reagent B6=(150:830:20) (Vit. B, By, Be, pantothenic acid, bictin, folic acid)
Water : PIC-Reagent B6=(980:20) (Vit. C)
1.0 mé/min (Vit. By, By, Bg, pantothenic acid, bictin, folic acid)

Flow rate
0.8 ml/min (Vit. C)

Column temperature 25C

Injection volume 10 wl

Detector UV 730D
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Table 3. Vitamin contents of powdered Cheongkukjang dried by different drying methods

Powdered Cheongkukjang”

Vitamin Unit
oD FD HD

Vit. C mg/100 g - - -

Vit. By ng/100 g 4.46+0.2179 3.61+0.08" 3224025
Vit. B, mg/100 g 0.84+0.04° 0.70+0.01° 0.58+0.05°
Vit. Bs ng/100 g 0.66+0.05" 0.33+0.06° 0.28+0.03
Niacin mg NE/100 g 4.68+0.43 3.37+0.08° 345+0.04°
Vit. By 19100 g - ; .
Biotin 1g/100 g - - -
Folic acid g DEF/100 g - - -

Vit. A g RE/100 g - - -

Vit. D 1g/100 g - 27.4+0.74° 82.47+0.76°
Vit. E mg «-TE/100 g 5.24+0.28° 3.27+0.09° 5.17+0.18%
Vit. K 19100 g - - -
Pantothenic acid ng/100 g 39.98+0.2° 44.240.44° 41.14+0.92°
Y OD: Oven drying, FD: Freeze drying, FID: Far-infrared drying, 2 Values are the meanstSD(n=3),
¥ The same superscripts in a row are not significantly different each other(p<<0.05).

Table 4. Relationship between amount of vitamin(KDRIs) and RDA(%) in Cheongkukjang 5 g

o _ Powdered Cheongkukjang”
Vitamin(KDRIs) Unit
OD(RDA%) FD(RDA%) FID(RDA%)

Vit. By(1.2 mg/day) mg/5 g 0.22(18) 0.18(15) 0.16(13)
Vit. By(15 mg/day) mg/5 g 0.04( 3) 0.03( 2) 0.02( 1)
Vit. B(15 mg/day) mg/5 g 003( 2) 0.02( 1) 0.01( 0)
Niacin(16 mg NE/day) mg NE/5 g 0.23( 1) 017( 1) 017( 1)
Vit. D(5 pg/day) 1gl5 g - 1.37(27) 412(82)
Vit. E(10 ng o -TE/day) ng a-TE/5 g 0.26( 3) 0.16( 2) 0.26( 3)
Pantothenic acid(5 g DFE/day) g DFE/5 g 2.00(40) 2.21(44) 2.06(41)

Y See the legend of Table 3.
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Table 5. Hunter's color value of powdered Cheongkukjang
dried by different drying methods

Hunter's color value”

samp ¢ L a b
oD 66.84+0.037* 572001 3151+0.01%
FD 77.72+0.02° 2.62+0.02° 27.34+0.01°
FID 71.74+0.07° 4.22+0.02° 31.14+0,08"

Y L degree of lightnesswhite+100 <> 0 blank),
a degree of redness(red+100 <—>—80 green),
b: degree of ydlownesy(yelow+70——80 blue),

2 See the legend of Table 3,

¥ Values are the meanstSD(n=3),

“ The same superscripts in a row are not significantly different each
other(p<0.05).
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—&—Far-Infrared Dried powdered Cheongkukjang

Fig. 2. Diagram of sensory evaluation of powdered
Cheongkukjang dried by different drying methods.

Table 6. Sensory evaluation of powdered Cheongkukjang dried by different drying methods

Sensory evaluaion®

1)

Semple) Color Off flavor Sty taste Bitter taste Sweet taste Roasted taste After-taste
oD 5.62+0.457% 567+0.82° 2.53+0.85" 1.48+0.71% 1.48+0.43* 4.76+0.66 281+1.11°
FD 2.00+0.44° 2.10+0.34° 1.24+0.39 1.76+0.73* 1.05+0.12° 2.38+0.81° 2.29+1.03
FID 4,09+0.46° 4.43+0.34° 2.00+0.73° 1.67+047 1.81+0.79* 4,00+0.50° 3.95+1.44°

Y See the legend of Table 3, ? Values are the meanstSD(n=3), ? Different superscripts at the same column are significantly different(p<0.05).
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