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gato] Axkela 306 AR S45e) 10° CFU/mLe] A% B2 whEsin

A LR E 7] f8 HEA10.09)E 1:1(w/v) HE9 =(10.0mL)¥ E33tn QLESHH (121THA
158) &5 Algsle] "islodnh. 29 g, REAE HET AAXNZE 73 Z2F 1%(100 ul) Aspergillus spp.
(A. sojae, A. oryzae)Ql XAt dEgHS HFsta EIES 0, 1, 2, 3, 49 B9 30CoAA 1A ez 2g
AR, dzToRs dit HYAE ARSIt AES -80CHA REd H eHE 542 1x7] (F7]1%, o
FRT)E ol g3t TR x| BAUR BT Fu= sl

A7) wE e oY VIR e 2E B A47E 1110(w/v) e HIERE AV vE & (SR
G, 50% ol gk, 100% oI%he)E o]&ate] 45TolA 24A17F Ft & FEth. FE=¥ F4HS 3500 rpmel]
Al 15% Sk 94 B B AFEgitt. & dAE 23] 9HEEgle =

N-1100, Tokyo Rikakikai Co. Ltd., Tokyo, Japan)Z® &FFHA|A ILA]
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HE BYA FEEY T8 5] [4 10 weh Attt

T 12 B ool Ao wE BHadE BHYA FEE(SHFT FEE: DV, 50% oS FEE: E50, 100% ol g
& FEE: E100)9 2a 7|3te] mE F&F &S SAHST A9E vepd g Xo

T 1o yEhd vk Zol, A sojaeE TaAZl RE] A(SFBB)Y EE AMEOA FEF FEWw, UFR FTH
7IE) dE 294l TP E=kem ol gel o] ;IR FRFo] FAekgith. Egh, djxTe] &0l
15.59%¢1 Ao Hls] Hg 2 A& DV FEE9 F&E 19.92%2 7P =hvh. L3, 4. oryzae 2 HEAZ) B
AFBB) & F&¢ MEe F5 752 Ta 194 7Hg =5k, o|F wad o] nFE o] A3
o g 194 DV 529 &0 7FF =kor I FAE 24.059% . FHA FE &0 =& & E50
o2 1 F&E 21.530% . ARAHoR FEF g&WHAA &uje] AP F gFtel XA A F
e g2y, T 45 EF W FE27 50 FEES A8 52 5 488 Hel v E100 FE5E2 1)
9 588 Yehe oz IFAFAY

A& 2. & ¥ TF(Total phenolic content, TPC &3)

F7] AAl 1o wEl Alzd dE welA FEE F dHE g% (TPC)2 Folin-Ciocalteu WS AHE3I3ITH.
FAHFer wE BdA FEE2(0.1 b)S FHFF09.9 )2 ez, IFAE MZ (50.0uL)E 96-well
platedl#] IN Folin-Ciocalteu AlF (25.0uLl)® &33qivh. 18 ¥ 12.5%(w/v) BAVYEE (125.0ul)S ¥
3l 40 Fot o] FE o BASFAY. L 5 BioMate 3S UV-Spectrometer 750 mollA EE9 SR=E =
A, Gallic acid® ¥F BAZ ALE8t] TPCE AXel, 2 23E &7 = 20] e},

T 25 B awe] AAde e wad WA FEE(SFF FEE: DV, 50% oeE FEE: E50, 100% ol &
g FEE: E100)9] wa 7|7k wE F de 3% ¥sE SA3 2435 vehd g Zo|t),

T 29 AIE T, F 750 3 waE By FEES BT v BegARY ¢ 2 F dHE IS o
Eld= AS #EQlssth

TAHCR A sojae® TFEAIZ Byl A(SFBB)Y A$ & Al e DR F3 A g 2, 3, 492 7+
Z} 6.1, 6.6, 6.2 mg/go2 WaE A (2.2 mg/g) ¥ AASA TE= AS FASAaL, ES0SE FF A=
g 2, 3, 49z 747+ 3.2, 3.8, 3.7 mg/gl® LE A (2.0 mg/g) Y] AATA FHFHE= AL el wk
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W, E1000.82 FEAd= & dlsAit %] Hadd fAstAY 288 AAEHE s ElsIvh. w19, A
oryzae®z WaEAZ BE] A(OFBB)Q 7S, DIE 33 A wg 2, 3, 4920 247} 6.3, 5.8, 4.9 mg/go.2 v
' A g dAsHA FEE AL FAEGA, E0eRE FF AldE wa 2, 3, 44xdd 77} 3.8, 4.4, 4.0
mg/go.Z wa A uu A FHEE AL s Wi, E10002 FEAE F dlEat o] wad o
H S7bshs Ads Holu A2 A2 AS AT 5 A

A 3. i3t 84 A

A7] AAld 1o wet AzE da WA FEEY abst €48 DPPH o & 24 (2,2-Dipenyl-1-
picrylhydrazyl (DDPH) radical scavenging activity) 4S &3] Tt #Adez, FE5E(0.1 nb)S
e &3 (9.9 mL)®E 343 5 0.20M DPPH €45 34 ® AME(1.0mL) 3} EFatar A2el4 307 &3t o
T HodlA FZAFY. AEgs SAHS Hd EFES 0.2 um AFA BERZ oSk BioMate 3S UV -
Spectrometer & Al83}o] 517mmoll A SFEE =AEI oW, TroloxE EFEAE ARG ).

T 32 2 Ao AAdd e HaE HeA FEE(SHFST FEE DV, 50% dEhE FFE: ES0, 100% of g
& FE= E100)9] A 7]l whE DPPH gt &7 24 54 daks dehd g zen

= 3% B, 4. sojae® HAEAZ HE] A(SFBB)O A W2 % Al H& d 7|7t &<k DPPH o)z &~A &
Aol wrg A v FAHE HIFS Kol B35 wE 2, 3, 49xbd] 27 208.5, 205.6, 198.5 ug/gl® oA
2(95.6 ug/g) Wy AAEA FFEE=E AL FQEAa, A, oryzae®R HEAZ] BEl A(OFBB) %3, DVZ F&
Al wg A 717 <9t DPPH i)z &4 E4o] wa A div e AIFS Helm 53] ¥a| 1, 2, 3, 4Y
aboll ZbzE 200.8, 208.5, 209.0, 202.6 ug/ge.2 ¥R A thH] dAGA FHEH= AL g 5 A
w3 E500. 8 3% Alol: SFBB, OFBB R @& 7|7te] #AIglo]l DPPH &u)zd &7 Ao 7 H& 5%
FAEE AL g v E10008 33 Alo]E SFBB, OFBB EF FHS4 EE E500.2 &% 249 iy
DPPH 2}tz A7) &do] W& A& FIsgitt.

Add 4. WY 24 54

A7) AAd 1e) ok AzE gER BeA FEEe uu gde WY Az A2 fuss ded YA
AR Fa WAl Bejahs BlRAUAe Ad B4 S Ba Arreoin.

TFAFo 2 10mM L-3,4-dihydroxyphenylalanine (L-DOPA)S 7]|& & A}83}al Tyrosinase (200.0 U/mL)E &4
2 ARt 714, 24 2 dad WA FEE AES 0.1 M A4 Z2F HH(pH 6.8)° AT, ol %
40.0pL AZ, 40.0 pL 84 % 80.0 pL WHE 96-well plateo] EaL 25TCoA 10E3ZF vjgstsd}. o] %
40.0uLe] 7]14& ¥ar 25TolA 583 mgsdon, BioMate 35S WV-=FA2 475moll A FHE=E F43 ).
A o2 Kojic acidE AT, Bl2AIGA Al &4 (%) a17] [2] 219 wet Altetdion, 1
AE d7] = 4o JEYAT.

(4 2]

H2AUA As] 24 (%) =[((A-B)-(C-D))/(A-B)] X 100

A= B2AAY} 28E EAw

O

B = E|2ZAJUGA7E A &2

ol
>
fu

C = El2AWGAZE E£9d A=

D = B|2ZAJGAZE E4E A &2 AR

T 47 B oame] A g wad WA FEE(SFF FEE: DV, 50% oeE FEE: E50, 100% o &
& FEE: E100)9 2a 7|t 2 v &4 S4 A3E ek a2zl

% 4% F3l, SFBB, OFBB EF DVE F&A] oa 292k 5 2a A v g2AuA] A &do] A5 &
AxE S How FAHoR SFBRE Wa 2, 3, 4¢Y ‘}oﬂ Zy7; 20.2, 31.2, 34.6%% & AH(17.9%)
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[0099]

[0100]

[0101]

SIHS31 10-2023-0160646

e FAsHA A= AL Felslgla, OFBB 3k, Wa 2, 3, 49 o] Z+7+ 29.7, 39.0, 28.6%= WaE A
v AAsHA SFAEE AL slsgr. w3k, E50 T E1000.E F3E Ao+ SFBB, OFBB =% E]ZA|LtA] A
) BAo] Ty FARIAL R 9 X5 Hol= AL FAsSic).

Add 5. F& AN 284 573

71 AAld 1ol weEr Alxd 2R ByA FEEY F
KR S

2 A 24 AgielelA] As] &4 (Elastase
inhibition activity) 374 o

2, 5mM N-Succinyl-Ala-Ala-Ala-p—nitroanilide
(SANA) & 7142 AbEstal defzelobA] (1.1U/nl) & E42 AREFT. 714, 84 2 Zad 1A F55 4
== 0.2 M Tris-HCI ®¥(pH 8.0)°l 2Asirt. o|%-, A& 30.0pul, &4 10.0ul, ®¥ 100.0uLE 96-
well plateo] Wir 25ColA 20%-3F wjkalgivh. o] %, 40.0ule] 712& Ya 25ColA 1083 wjkasivt.
BioMate 3S UV-#3ZA 2 410 oA EFF 5SS AP on, I thxa 22 Olenolic acidE AM&sIT. <&
ghefolA As| 24 (%) 3t7] [4] 3]el wek Axtetelen, 1 ARE d7] & 5o YERSIT.

[+ 3]

depetobA] As) &4 (%) =[((A-B)-(C-D))/(A-B)] X 100
A = AgtielobAl7t 23 FAIR

B = detrElolA7t EE A e FAIR

C = dzp=efolA7 3 A&

D = defisEfobAl7y EFE A 2 AR

o] AAlde] w2 Wtay HelA FEE(EHFT FEE: DN, 50% e ==& E50, 100% of g
Z s FE |

% 5& 33, SFBB, OFBB X7 DW= FEA] od 2 7|3t < defielolAl A3l &4do] e e 23S B
ow, E3] SFBBe A$- wa 1, 2, 3, 4¢ Ao ZZ; 4.2, 8.3, 13.6, 14.3%%= L& Z(2.8%) tiH] A 3}A
A= AL eI, OFBB =3k, ¥a 1, 2, 3, 49 =po] Z+2F 3.7, 11.5, 7.5, 4.4, 6.6%9% Ta A o

g ¥}

2 FZA]o= SFBB, OFBB EF 717k ¥
¢l

o 1o wt Aze FE BHA %%544 Jﬂiﬂ 23S A8 Sl dAl ARviEIgEE AL

8 BES AAAYT. FEE BB AAEFE A}

1 th, 2 &5, o g olMEOE(1:2, v/v)E 30 T

At ol Bae %asa o4 E Fom §7 A%d nag 97 dgelt. &

100.0 mLe] o& ofAHo|E F& Ko} 45Tel|A 7&3&%‘ 3}313}, a9 v AIES HlEE (2.0 mb)ell A)8-3)

skal 0.20um PTFE ARl HE Fall oAz, 45 918l HPLC (UltiMate 3000 HPLC, Thermo

Scientific, MA, USA)E A}&3}5l o™, HPLCE VWD-3100 detector, LPG-3400SD pump, WPS-3000SL autosampler

2 YMC-Pack Pro C18 RS (250 X 4.6 mm ID, 5 pm, YMC) 94 ZHHo=z H+ EZZ+E Caffeic acid, p-

coumaric acid, ferulic acid, sinapic acid, gallic acid, hydroxybenzoic acid, protocatechuic acid,
ellagic acids 8719 #=4b& AFE-31SITE.

=
T

_l-{N

ol A A &7 A%, 1.0 mL/min®] FZolA 0.02% TFA in DV (v/v) 2 0.02% TFA in methanol (v/v)< °]%

% &l B2 ARSIt &uf i (At B HIE)E v 2T 0 0-30%, 10:90; 30-45%, 15:85; 45-60+,
25:75; 60-65%, 50:50; 65-75%-, 75:25; 75-90%, 90:10. AY ¥ &L= 40 T, FYHFHS 30.0ulzE A4
k. IV ~FEHLS hydroxybenzoic acid (gallic acid, ellagic acid, benzoic acid, protocatechuic aci
d)¢} hydroxycinnamic acid (caffeic acid, coumaric acid, ferulic acid, sinapic acid)E& Z+Z} +43}7] <
3 280nm&} 325nmE A A w A},

_10_



[0102]

[0103]

[0105]

[0107]

=T

9
e}

7] AAel 1o whet Az RE weA FEE &6 £F L %E Azl uhE fo sk Wk
HPLC ¥4 Ay &7 & 1028 o5 Aspergillus sojae) 2 ¥ 20%& w5 Aspergillus oryzae)ol
WAt
* 1
Extnclion,  Feomenfation Phenolic acids** (mg/100g dried barley bran)
CFA p-COA FA SNA GLA PCA 4HBA ELA Total
Distilled water  Control*** ND#**** ND 12 = 0.04* 12 = 0.0fg ND ND 34 = 0.1% ND 59 =02°
Day0 ND 03 = 0.6° .1 = 0.8* 12 = 0.0° 16 = 14% 11220 21184 ND 9.5 = 24%
Dayl 0.7 = 1.2% 08 = 0.7° 52 = 01° 15 = 0.6%% 0.6 = 11° ND 21 =184 ND 103 = 1.5%
Day2 31226 17 15 493 = 2.4° 33 03" 4310 ND 3.5 = 3.0% 15 =13 63.7 = 85
Day3 23 = 20" 13:212% 420 = 6.0° 37 £03 28 = 25% 09 =17 77 % 40 08 = 1.4 593 = 65
Day4 13 = 11% 0.8 0.7 222 = 42% 26 =04 23 £ 20% ND 63 =37% 08 = 14 351 £ 92°
50% ethanol Control ND 10 = 0.0° 99 = 0.6% 15 = 0.0 ND ND 3.5 = 0.0 ND 159 = 0.6*
Day0 ND 07 = 0.6* 35 =03* 13 = 00% ND ND 33 = 0.1 ND 87 = 08*
Dayl ND 0.7 = 0.6* 50 = 0.5 16 = 0.5%% ND ND 33 = 0™ ND 10.6 = 0.5%
Day2 ND 08 = 0.7* 212 = 3.0% 22 2 02%* 12 = 20% 10=17 33 =10 08 = 13* 304 = 70°
Day3 21 =07 08 = 07* 184 = 14* 26 = 0.1% 11 = 20% ND 07 =13 200 = 1.3°
Day4 ND 0.7 = 0.6° 95 = 0.5% 24 £ 04" ND ND 07 =13 178 = 0.7°
95% ethanol Control ND 0= 10" 6.0 = 25% 18 & 0.5 ND ND ND 120 = 1.4%
Day0 ND 10 = 1.0° 34 = 04* 20 = 0.7%% ND ND ND 84 = 05%
Dayl ND 07 = 1.1* 42 = 03% 20 = 0.8%% ND ND ND 9.0 = 26%
Day2 ND 06 = 1.1* 55 % 01% 20 = 03%* ND ND ND 116 = 1.5%
Day3 ND 07 =13% 70 = 04° 23 = 0.5%¢ ND ND ND 125 = 3.0%
Day4 ND ND 49 =027 20 = 0.3%% ND ND ND 84 £27%
*Data expressed as mean = standard deviation (n=3). and different alphabets indicate statistical significance among data (p<0.05). **CFA. Caffeic acid:
p-COA. p-coumaric acid; FA. ferulic acid: SNA, sinapic acid: GLA. gallic acid: PCA. Protocatechuic acid; 4-HBA. 4-hydroxybenzoic acid: ELA,
Ellagic acid. ***Control, native barley bran without any treatment. ****ND, Not detected.
* 2
Exfer  Feomlgin Phenolic acids*** (mg/100g dried barley bram)
CFA p-COA FA SNA GLA PCA 4-HBA ELA Total
Distilled water ~ Control NDxese D 12=01* 12 = 03¢ ND D EFEN B i ND 50+ 02F
Day0 ND 03 = 06" 31 = 08" 12 = 008 16 = 14 112 20° 21 = 1§ ND 95 + 2.4%
Dayl 07 + 11" 20=02 396 = 5.6 14 = 0.0 3332 ND 22+ 19 ND 492 £ 52°
Day? 3126 20=02" 325 = 28" 34 =02 23+ 4" 26+ 23" 74252 20+ 1.8% 53+ 77
Day3 23.+20% 15 = 00® 246 = 117 3702 64 = 10° 352 001%™ 53 = 01* 24 =02 497 = 3.0°
Day4 13 % 1.1% 08 = 0.7* 107 = 1.1% 32 =02 30=31° 424 23 20" 19 = 1.7 260 = 54
50% ethanol Control ND 10 = 00® 9.9 = 0.6% 1.5 + 0.0% ND ND 3.5 = 00™ ND 159 = 06°
Day0 ND 07 = 0.6 3.5+ 03 135 = 00% ND ND 33 £ 0.1™ ND 87 = 08%
Dayl ND 12 = 0:0% 82 028 13 = 0.0% ND ND 35%01% ND 142 = 03%
Day2 ND 10 = 0.1% 325 = 28% 24 = 0.0% 21 =20 55 = 02° 46 = 0.1% 23 = 00" 331 = 3.4°
Day3 21 £ 07 11 = 00® 176 = 1.0° 30 =02 52 = 03% 5.0 £ 0.3% 25 =00 392 = 16°
Day4 ND 10 = 00°® 74+ 02" 28 =01 35 31% 48 = 01% 27 = 00 236 = 4.4¢
95% ethanol Control D 10 = 1.0% 60 =258 18 = 0.5 ND ND 32+ 0% ND 12,0 = 14%%
Day0 ND 10 = 1.0% 34 = 04" 20 = 0.7 ND ND 20+ 18 ND 84 = 0.5%
Dayl D 11=10% 70 = 03% 19 = 0.7 ND ND 33 = 02% ND 133 = 16¥
Day2 ND 07+ 12* 126 = 0.7 24 = 0.6* ND 32+28™ 38 =07 09 =15 236 = 3.0°
Day3 ND S e = o 142 =11° ND 29 25" 39 =01 16 = 14° 264 = 47
Day4 ND 06=11" 58 = 047 24 = 0.6% ND 14 =24 23 = 20 16 = 14% 142 = 5%

*Data expressed as mean + standard deviation (n=3). and different alphabets indicate statistical signifi
p-COA. p-coumaric acid: FA. ferulic acid: SNA_ sinapic acid: GLA. gallic acid: PCA, Protocatechuic acid: 4-HBA, 4-hydroxybenzoic acid; ELA.

Ellagic acid. ***Control. native barley bran without any treatment. ****ND. Not detected.

cance among data (p=0.05).

**CFA. Caffeic acid:

10-2023-0160646

3

gud

A7 % 1, ¥ 29 YA wpel o], Caffeic acid, p-coumaric acid, ferulic acid, sinapic acid, gallic

acid, protocatecuid acid, hydroxybenzoic acid,

A3}, SFBB A&l -

% e D

FEgol 4 wE Aol A we

ellagic acids 8719

AEit gRe SPetenh,

=4

2 ES0 FEECAME EE 2dA FEE, E100 FEECA Ta 3dA

Fe AA e ferulic acidel A AT, Das D v
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[0109]

[0110]

[0111]

[0112]

[0113]

ZIHSd 10-2023-0160646

71540 e Aoz d#Fl ferulic acidE DV FE=oIA dlZ1(3.1mg/100g) el vl 3] 29 =}(49.3mg/100g)
Hl3) 15.8v) F7tetalom, E50 F+EE] 49 6.19, E100 F+EES 2.1 7k A o= vEwttt. ol 4
PR SFB BH T olye} OFBBl M= ¥ Ach. Ferulic acidi DW, E50 2 E100 FE&oA A =g 74011
vjs] 247 12,7, 9.4 2 4.2 ¥ 78S, Coumaric acid9} sinapic acide] &% @& 7|7kl whel Eebx
o], AFBB A1ZolA coumaric acidE WE&TolA AEE A ZdA|wE gl o& Fol=on 2dxo] Hay ]
=Ekd (1. 7ng/100g) . Sinapic acid®] = 0¥2H(1.2mg/100g)°lA S7Fgem 2% (3.3mg/100g) 3} 3
(3.7mg/100g)°ll o] =&3sF3ltt. Caffeic acid, cinnamic acid, protocatechuic acid, ellagic acids <]
hydroxycinnamic acid %3k, 2gol ols] A=2 WAHAY F718tes FEFS el o] ddAdL AOBB A=
Hx AAgrt. Coumaric acides tHEwolA AEHA &R Zge s AAHANoH 3o Mg =gt
(2.0mg/100g). Sinapic acid® thZET*(1.2mg/100g)olA 2 (3.7mg/100g) & Z713th. ol & 7|7t o&EH
2}

s AF Aol 7R AEY E3 gkl o8 2 e ds gto] Skt AR AA A dEite]
ZHlEjo] FHAE7] witelth. dEAke - s YR mAES] AT HyFort. ol Wao| o3
Z7He ferulic acid7} olgb&o] ofd EoA iR FE2ES HAFET. dRtdoR #Hs5i AAe 281 9
g2 o #Z &AHe ﬁii ek, ey Ad Az uwEW gakst @g¥nt ofygl TPC,
tyrosinase A3l €/, HPLC #£4 ¥ F& w2 E(SFF)E o1& A5 1 &X4o] 8t} deed &
Eoll4d ferulic acidE A #H=4 AEEl A9 HA kskth. w3k wrEel g FUMEE Eo|ut E50

=
FE=0 v wg- ATk, ole B A R giFEe #sA diEo] bind¥® AHE EAEM pSe
matrix IR %ﬁﬂ =, fung1 Ias FIA o= XjE %% 7<]7]E 3Fit, 3] free stateZ& WHE
o Aoz =# A H phenolic acidE &
ks mul o g 3E UrE}‘é‘ —’FE g5 2= UrEMV] oS A¥ 49%E T 49T + o
ATk,

AFd] 7. o EXHE TFF £4

sol 2Bl % (Phytosterol) BHARE A ZpeRsl 2 wste A4 @ F nas
B FEE AS 168 SR 30 B FEG O dxsan. W EF A9 (
|93 AgsisAT. 10nLe) KOl (G0 A7Fsha A 7k BalE S s0TAM s
AR (11, vE TR 2wl S ETES g
% 3500gA 15% B AN Relsel 2709 oz Relsgi. 4FAe B2 v B
= 45° 4 AF WA FWAAL WirskE A1, ATE G5, )
o ket G0 Saa WA 443 EEsid Loalol 3k SR Sl Deha
e GanoR Y. FHLE S0CAA 308 5 e 2uvi AdaiA S5
TMS (Trimethylsilyl) olHZ FZ=AE WE7] 9l 40002 A3} AleF (BSTFA / TMCS, 99:1)3} 800u9] -
deldg ARl Pa 60TNA 3083t Fdste] AYsAAh, Ysk Ak S0CAA FEAw A
600, E MG F ApmaRvkETd odE §A B4 AT,

]
=
£

o]l EX~HES TMS-ElZ2= FID9 A3 ®  Shimadzu-2010S AFE3te] W|=A Ax (HP-5, Agilient
Technologies, Santa Clara, CA)o] A+ split GCE EAFHAEFUT. ZA= 1.08mL / mine F35, 22:19
split ratioZ 1o FYHFoZ sjgo] 7tAz AFRHAT. A9 08 2% %7|d 245T2 AAEAaL, 5
C/min 22 300C7HA] S7Fekar 188 <t A=A, veE e} <Ay 2=+ 747 315C% 310C9 Y. ¥
2242 B-sitosterol, stigmasterol, campesterolZ AFg3le] A EA AHZS g<lstqtt.

R
.
R
.

A7) AAld 1o uhet Zﬂzﬂ g HEA FEEQ &1 FF 2L 2g At wE molEAHEe] g W)
of thet ¥4 Ax= 31| ¥ (LFE 5 Aspergillus sojae) B ¥ A(LE T Aspergillus oryzae)ol
BRI AT
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1

#* 3
Extraction Solvents Fermentation time Phytosterol (mg/100 g dried barley bran)
Campesterol St 1 P-sitosterol Total
Distilled water Control** 262 + 1424 330 = 17.7% 383 + 113 974 + 278
Day0 03 = 0.5¢ 22 = 156 65.6 = 74% 682 = 85
Dayl s2+ 52 60 = g4* 645 + 1834 75.6 = 317
Day2 66+ 1.2% 115 = 56% 96.5 = 0.7 1145 £ 124
Day3 ND#*** ND 376 = 162 376 = 162°
Day4 ND 2432 + 14.6% 70.8 + 126" 950 + 27.2%®
50% ethanol Control 07 = 414 254 = 10.0% 782 + 438 1144 = 139°F
Day0 342 168 102 = 27% 854 = 6.8% 99 = 54T
Dayl 17 + 248 115 = 82% 67.8 = 16.08 81.0 = 24 0%
Day2 191 = 100¢ 20.7 = 10.1% 140.0 = 238° 179.8 = 447
Day3 123 = 43° 17.7 = 79% 1102 = 86'F 1401 = 165
Day4 157 = 19° 189 = 93% 1155 = 29.2¢ 150.1 = 23.4%
93% eathanol Control 1286 = 4.2 812 = 7.1° 3353 = 52° 5451 = 15.8¢
Day0 1006 = 0.4° 6810 = 135 3213 + 134¢ 4080 + 3549
Dayl 1132 = 20.0° 80.1 = 103° 3737 = 713° 567.0 = 33.9°
Day2 1629 = 19.7* 1111 =23.7% 4128 + 736 686.8 = 65.0°
Day3 164.8 = 23.1° 1135 = 11.8* 4105 = 167 6887 = 3.6°
Day4 3887 = 55.1° 1722 = 286 639.7 = 76.6* 12007 = 624°
*Data expressed as mean * standard deviation (n=3). and different alphabets mdicate statistical sigmficance among data (P=0.05).
** Control, native barley bran without any treatment. *** ND. Not detected
[0114]
#* 4
Extraction Solvents Fermentation time Phytosterol (mgz/100g dried barley bran)
Campesterol Stigmasterol [-sitosterol Total
Distilled water Control** 262 = 142 30 = 1778 383 = 11.3°% 074 = 27
Day0 03 =05 22 = 16" 65.6 = 7.4 682 = 35"
Dayl 143 + 10.0° ND 040 + 17.4° 1083 = 27.0°
Day2 ND*== ND 345 £ 19.4% 345+ 194°
Day3 62 =30 43 % 21% 933 = 33.0° 103.8 = 37.2°
Dayd 40 =57 40 = 56 628 = 1387 707 = 25.0°
50% ethancl Coantrol 0.7 = 41° 254 + 10.0% 782 + 437 1134 = 13.9°
Day0 3416 102 £ 27% 854 = 6.8° 99.0 = 8.4°
Dayl 02 =03 3.1 = 24% 688 = 115 721 = 1390
Day2 ND ND ND ND
Day3 20+ 29 07+ 05 839 + 112% 866 = 108°
Day4 54 £ 76 107 = 0.1% 709 = 21.4% 96.1 = 37.5°
95% ethanol Control 1286 = 42° 812 £ 7.1 3353 = 524 5451 = 158*
Dayl0 1096 = 04¢ 68.0 = 13.5°* 3213 = 134 4080 = 354¢
Dayl 563.1 = 25.4° 3016 = 120.4" 8426 = 91.4" L7073 = 160.5°
Day2 400.5 = 54.1° 1306 = 15.6° 634.0 = 48.4° 1.165.1 = 106.0°
Day3 4416 + 283" 2205 + 21.8° 673.8 = SL.I° 13358 = 03.8°
Day4 4023 = 279° 2393 + 44.1% 773.8 + 388° 14149 = 389°
*Data expressed as mean + standard deviation (n=3). and different alphabets indicate statistical significance among data (P<0.03).
** Control. native barley bran without any treatment. *** ND. Not detected.
[0115]
[0117] ke FEA detiElA A @S ST =4S dollr] Sl BelA el EAjske folEXHE
2% A% & vpolEsuE P DI E509 F¢ 29 Aol AmHL
- 13 -

(114.51, 179.75mg/100g), E100<]



[0118]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0127]

ZIHSd 10-2023-0160646

G-<ll 44 2FH(1137.76mg/100g) ol H S HeEpH e A8 =29l AHES v SRt E100014 w5 =&
FAE BAG(E 3). HE-AEAHES tiE4Q] 348t 28Rt obye} Elastase 9Also] e Aom &
HAAT. Eg BEA o EAEhe FdolExHES olxdHE AjtEe] gl AR EAget. skAWE DPPH
A3 mEHEC 9% kst 2Hg-e vE fra AEEsel vl S3] stk o= 2R Al ol dto]lELE
F Aol FElHARt o g a3t e dHst Ald ARsel vla dvkes As ugtt. = vddR
(PS)s} Ajtslo] odghs FEA JAH= =it Adas 92 2HE A5 Zacl ol psete] A ¢
dsl Bojulel freld FHE EAE des & du B dsdt ALES AieAl As) @4l =
Ao dHAd. shARE & AP E100 FEE, 5 PSol 29 HAsatse] 7MY A2 FE=0] AZtiE
A A el 7 A vehd AR Hop, dkiEhaAl A @& dEhlr] A fa sl s o9t

OFBBY] GC sterol ¥4 ZA#= A9 EW U2 AxE3 npxsix 2 g A
E F=3 B50 29 A94d 2o o msolExHE F7HE #ESE £ AR E1005
1

5
(545.13mg/100g) H.t}

AEe 8. F& &l € FEEY £ wE v, FF N E 5

wA, A7) AAG 1 5 FRFE 55 S 2E 29 359 B FEES U
o FEES AZSAT. FAFoR, ofaHAY A

0 (w/v)o] &R FTR/FFTE FE3FL, 100 rpm, 45ClA 24 A|7F &<t

o 94 BElsta st & dAE 18] WSl

a
o

B

TollA 2447 F¢k 2 E WES 3500 rpmoll A 158 F<oF d4 EEstal oAHsditt. FE dAE 13
HHESI T, AedS FHIL SHAA FFAFACZN, THTFE 13 FEF &= 27 54 das =2
g7 FEES Axs3T.

&= 6ol yehd vkl o), A sojae® HaE BA(SFBB)C] 12 SV FE&2 45, vt
6 Z

<]
gAdo] 18.3, 20.5%F o, E500.8 23} F53%F 23} FEE 74

I 23F FEE £ FEEY A 26.9, 36.7%22 WMy} 5
AT, A. oryzae=® TE® RIYA(OFBB) FE& Hgh, DV F&E°
323k FEEY A$ 10.4, 17.9%2 SAY wA | A7)

38.4%0. % vy} F=5 JfM Bgo] dA A FAEE AS st

I

==
—loF->L
5 i
D o
@ o
S
gﬁi
so &
o =
oo
=X
8
l%rlr
o
ro o

)
o o
i
il
oon
)
_>|J_,
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it
il e
1o
o
o
o
i
il
1o
o
o
)

He FAR A& BA mgA AAGH Rolu, oo o5 ¥ = o] ohd e
Pug Aelth, webq, B Wyl A4 M A¥E ATYED 15 AR ose] gejurin
@ Aot}
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Total phenolic content
(mg galic acid equivalent/g BB)

N NN

Total phenolic contert
(mg galic acid equivalent/g BB)

A. sojae

I Control
a Day 0
b b B Day 1
7] [ZZ3 Day 2
. Day 3
B Day 4

AN

bW ES0 E100
Solvent type

A oryzae

I Control
EZA Day 0
EE Day 1
b [ZZ3 Day 2
B Day 3
EE Day 4

N
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