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R o B ATAE A2l BEFEE) RURIENE Fs) 9T ATE FASAT. HoHA 2aE
Bo) £4E BRS 2HE 5 e BEFEES ASDS W kel Justy 54, A=, TR
! W, 9] FEIF Fol 453 2 9
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35 BAste] vwetch I Ay 2ol 4AkskAl S xmo}&’i:% =;
57} 14.32 £ 0.83 g/em?®llA] 12.32 = 0.79 g/cm’E ZHAE Aot FT-IR &4 3 413}
AE A g 2 R gojo Hgte] 1,077, 1,041, 801 cm ™'l sigslE 1ar) Zrlslgon, oS &3
Ate iz 2hef o]ghsl Ajtoll H4H QI Al 2H|Qlo] AkstE = As SRISHATE REH, &4 kel A2
WEFEZES AT A fole B9 FEF F9 o] WAL, AFHFE7) 14.27 £ 0.96 g/cm’E 3] &5
Aow, mate] A& F A=HRIY 4HEE vlgo] Tadte o2 EAHAD. ol#s ARES T3l LE A
ZH FEEL s o3l &4 2 Bo AAE ATE JHR7F e ALE gEn.
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Abstract: This study was carried out to investigate the hair protection effect of fermented black soybean extracts. The
morphological characteristics, tensile strength and constitutional changes of the hair were analyzed and compared when
the hair was chemically oxidized and then treated with fermented black soybean extract. As a result, treatment of oxidiz-
ing agent on virgin hair caused damage on the cuticle layer of the epidermis and decreased in tensile strength of hair
from 14.32 + 0.83 g/em® to 12.32 + 0.79 g/em’. FT-IR analysis showed the peaks at 1,077, 1,041, and 801 cm™ of
the hair treated with oxidizing agent were increased compared to peak values of virgin hair, indicating that cystein in
hair was decreased which is crucial to disulfide bond between keratin. On the other hand, when the damaged hair is
treated with the fermented black soybean extract, cracks in the cuticle layer of the epidermis were filled, tensile strength
was restored to 14.27 + 0.96 g/em’ and the ratio of oxidized cysteine in hair was decreased. These results suggest that
the fermented black soybean extract is worthy of further investigation as a protective material for hair damaged by oxi-
dizing agents.
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Table 1. Amino Acid Contents in Extract from Black Soybean
Ferment (Unit: mg/100 g Sample Weight)

Free amino acid Contents
Glutamic acid 135.4
Aspartic acid 22.6

Lysine 22.5
Arginine 20.8
Histidine 8.8
Glycine 6.6
Tyrosine 6.8
Cysteine 58
Threonine 4.8
Alanine 38
Phenylalanine 3.6
Proline 10.8
Serine 9.2
Valine 34
Isoleucine 2.8
ETC 48.8
Total 316.5

23 o ARS BA7F A= Table 13 2k A
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mg, aspartic acidi= 22.6 mg, lysine<> 22.5 mg, arginine
2 20.8 mg, histidine 8.8 mg, glycine 6.6 mg, ty-
rosine< 6.8 mg, cysteine< 5.8 mg, threonine< 4.8 mg,
alanine<> 3.8 mg, phenylalanine-> 3.6 mg, proline<> 10.8
mg, serine< 9.2 mg, valine< 3.4 mg, isoleucine< 2.8
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Figure 1. SEM image of virgin hair (A), bleached hair (B) and
bleached hair treated with fermented black bean extract (C).
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Table 2. Mechanical Properties of Virgin Hair, Bleached Hair and Bleached Hair Treated with Fermented Black Bean Extract

Sample Average diameter Peak stress Distance Tensile energy Tensile strength
P (mm) © (mm) (erg/on’) (glent)
Virein hair 0.80 145.81 12.15 105.16 14.32
& + 0.03 + 6.02 + 061 +3.17 +0.83
. 0.80 129.12 11.52 85.29 12.82
Bleached hair + 0.05 + 749 + 057 +2.82 +0.79
Bleached hair treated with 0.81 147.26 12.40 106.33 14.27
fermented black bean extract + 0.04 + 8.03 + 0.68 + 4.04 + 0.96
33 g =4
M dol, BB 8 G oleE Helsted 1077 1040
DA B0 Y ST H A BEFERS A
3 mire] Be)d 7w viwely) 98 AAREs1 801
43 A= Table 29 2ok Z2F =28 A E 1070
Aejsle] WEAY F B TR MA s '
(virgin hair)9] # 11-8-2(peak stress)< 145.81 + 6.02 g, i
Q1A (distance)= 12.15 + 0.61 mme= Aol A] ;
(tensil energy)= 105.16 + 3.17 erg/em?, 177 E(tensile ‘J’F
strength) 14.32 + 0.83 g/em’ 2.2 B F o} &4 &

T 9H(bleached hair)e] #1382 129.12 + 749 g, A&
A= 11.52 £ 0.57 mm, AFUAE= 8529 + 2.82
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°]= G. Y. Lee T°| xS W& A gho= &
A= ATH3]. 28U A" daFEES A 24
¥ R ¥k(bleached hair treated with fermented black bean
extract)9] 74 &9 14726 + 8.03 g, ULAT
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IALE 14.27 £ 0.96 gem’E Z42F Z7)ske] MR 3
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Figure 2. FT-IR spectra of virgin hair (red), bleached hair
(purple) and bleached hair treated with fermented black bean
extract (green).
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