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L1 ##
L1 R R « B =X B B2 b o i AR
SERATE S (PMSF) \EDTA (5241 ik 3R (leupeptin)) 41l
JIKT (aprotinin ) , Sigma 23 ] ; B 2R 2 H 1§ (MFA) (o
MERR F R (MCA) (5 R F R (MpCA) I+ 12 FP
(MSA) , Rl BHFE AL 27 S B AT BR 2 R 2% 5 220l
e A R P 5 A T AR AR 5 At R R 2 D [
Bt O M4l , DEAE-Sepharose Fast Flow JZ #7141
J&i \Phenyl-Sepharose 6 Fast Flow 245, ¥ H
Amersham pharmacia biotech /3 5] ; AKTA Prime 25 [
JFalifk{Y , Amersham pharmacia biotech /] ; 25 4 B,
UKAL, ZE [ Bio-Rad 23w ; Agilent 1100 755 R AH (4
AL, S ZHEA A ) ; Thermo EC120 /AU 5 B HY,
UK &4t , 9% E Thermo /4 H] ; ODS-C18 (A4 (5 wum,
4.6 mm x 250 mm) , 3 [E Thermo 4\ &) ; Gis-2008 #E
IR R G, Bl RAERHA PR W]
1.2 B A DA b R AR B, RS T R
( Penicillium citrinum ) , RS2 Z AR o
1.2 EFREREFEG

© R FRH : SR EHATHE IR (PDA) £ 57
55,30 CHEFE T2 h, @ Fh 355755 PDA Kige 5,
AINBRE , 2w &M 150 mL = A 30 mL, pH [
98,30 °C 200 r/min 35 72 h, @ K& ek gt
(%) : KH,PO, 0.30.Na,HPO, + 7H,0 0. 60 . NaCl
0.01 R4y 0. 80 24 1. 33 (it <0.054 mm)
PSR R 250 mL =) 75 mL, P]4h pH 6. 0, 2 F
5% (V/V),30°C 200 1/min %55 68 h,
1.3 [PERER K o 20 B8 B B AR s U IE

B AR W (9 W 52 SR HPLC 351 B R
3470 x g5 .0 20 min J5 B W W 500 L, fim A
1.0 mL,50% [ 12 4338 x g 250 15 min, B4
1 : Agilent1100 #4550 AH 438542, ODS-C18 #F:, %¢
SN 2% , A K R 318 nms AE TR 30 °C ;i s
A BE: 7K KR = 30:69.5:0.5 (V/V) 5 ik
A 0.9 mL/min; #EFEE A 20 pl,

BAT B0 T G 7 L B 250 W B A
250 pL,pH6. 0 Na, HPO, -f745% 2 2% i 75 Y e, ] Fr) e
BRI RV WL, 72 50 °C /2B 10 min J5 HITA 500 plL
10% VKB (V/V) ,4 C,10000 r/min 5 .L> 20 min
Je I B B IR 5 £ o &S G R 200 2 0 X TR o

£ 50 °C \pH6. 0 Z544 T, 4 43 B i fie o 2 1% HH
P, 2B 80 1 ol Bl B f 7 i g SO 1 />l % )

LEVAQUR
1.4 ZEHARRNMERZENNE

FNEATRIENUIE, 12 100 HIfFE0.10 ¢ F
KA A 5.5 mL 4 mol/L NaOH ¥, 75 N,
Je A R A% 7 s Th G 2 R PR 7 K A 24 b K
YT 4000 r/min B0 15 min, E3EF A 2 mol/L
faiH % pH 2.0, HESRR 1R 12 1(V/V) ZEBUL
BUBRRR' HPLC R0 BT ARIR & it o
1.5 ZARBRMNZE

A R A0 A R T S AR ek
1.6 PcFAE B4tk
1.6.1 DEAE-Sepharose Fast Flow 2 T 22t JZ #T:
# 4b PR 4f ) DEAE-Sepharose #f g % #, H
0. 01 mol/L pH 6. 0 ) Na, HPO,-¥r B[R 2% th & 7247
PGB (1.5 em x20 em) | 2 0D FELGE-, 4
HEEFR T F0. 01 mol/L pH 6. 0 [ Na, HPO, - #7152 1%
GF b W O B AR, BAEE N 2 ml, pH 6.0,
0. 01 mol/Lf Na, HPO,-#7 45 i 2 ¥ e Mt 22 W7 11
WEH 0Dy 2 0.1 LI, 5% FH NaCl 45 Bk 8, it ]
t =0-30 min, & 0.1 mol/L NaCl #9J 0.01 mol/L . pH
6.0 1Y) Na, HPO, -7 1512 2% #Pif ; B [E] t =30-60 min,
£ 0.4 mol/L NaCl fJ 0.01 mol/L. pH 6.0 [
Na, HPO,--F7 1 0R 22 i, it Ky 5 mL/min , 46l
PR 280 nm, 452 mLISCHE BRI, 00 A, 4 A T
TG F e I A3 BT, AR 1T
1.6.2 Phenyl Sepharose 6 Fast Flow i 7K 28 : B4k
FEf-AY Phenyl-Sepharose 6 Fast Flow # g 254+, FH &
£ 0.4 mol/L 1 (NH,),S0, f# pH 6.0,0.1 mol/L
Na, HPO, - #7162 2% /1 78 73V 4,354 (0. 5 em x
7.5 em) , F ODg FELEF- o KR 1T BAE, bR
#RH2 mL, & A 0.4 mol/L. (NH, ),S0, J pH
6.0,0. I mol/L Na, HPO, -F7#5 R i) Z& il U M 22 I
R 0D, S 0.1 LLF . 7E 90 min N, JH & A
1 mol/L%E 0 mol/L (NH,),S0, ¥ FE % pH 6.0,
0. 1 mol/LNa, HPO, - ¥ 15 1% 22 i s B2 DR JE , iy
1 mL/min, K037 K 280 nm, 4 2 mL WAV,
DR TG oA T A 1 DR B e 7 A 8 T, =20 “C K
(LS
1.7 SBERRENMNBRESNEX S FREN

=

E

K SDS-PAGE ¥, 12% 43 B 58 (4% W4 IE , Bk
JB 125 S st i g o, i H AR R H A2 B ROR K
MEWFESrThE . SR Native-PAGE 35 % 42 73
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T, BRI DR e,
1.8 4i{LH) PcFAE B MR R
1.8.1  Jgidi ey pH (B AN pH {ERS SE 1 1Y I « I
T8 S pH A B E < I A BT ER R R Y 0. 1 mL
BV 53515 0.1 mL.0. 2 mol/L Y pH 3 - 10 AYZE n
TIRA L AE 50 CRACE 0.5 h, I 5E 5% B R, LLT
TN %) B Ve TG A 100% |, 3350 A0 % il es

pH {E AR E VE R E < K5 BV S T 0. 2 mol/LL 1y
pH 3 — 10 M ZE v, 76 50 C LR 2 b, I 7 5%
WG , A pH B0 46 BTG S 100% , T3 AR X il
o

2% i & pH3. 0, pH4. 0 ,pH5. 0 ,pH6. 0 pH7. 0
f1) Na, HPO,-F7 B BR 2% M, pH 8. 0 pHI. 0 1y Gly-
NaOH 22 i
1.8.2 i 50w ik JBE R BB AR P R 2 - el S
o7 i FEE PRI < K T A B 2R R R TR B AR 0. 1 mL 5
0.1 mL 0.2 mol/L f pH 6.0 f) Na,HPO,-F7 {5 i 2%
TRIR A 7R 25 =70 CLRUR 0.5 h J5, I 22 5% B 1
T o DA ) d5e e T R 1009, 3330 AH X TS o

T RS E PEAY I 7€ : 7E 0.2 mol/L, pH 6.0 [
Na, HPO, -F7 R 22 th s i v, 20 K B T 25 -
60 C il 14 h, 5305 2 h BRI e 5% B G , DApl R
B A 100% | 35 HH T T
1.8.3  GJEE 17X PeFAE B (145200 : K A B 24
g HEERY 0. 1 mL B 3-515 0. 1 mL 57510 mmol/L
K E R T B 0.2 mol/L B pH 6.0 [
Na, HPO, -G RR G RO A, 76 50 “C R iCE 0.5 h,
DUBR BRGNS ING R 2 5 S > 100%
1.8.4 2 B I % PeFAE BT (452 0 - T i
10 mmol/L Y PMSF .5 mmol/L EDTA 20 mmol/L [
EDTA 5 mg/ml f¥ leupeptin 10 mg/ml. f¥ aprotinin
5 By, Horh PMSF ] 5% N B U fif, EDTA Y
pHS8. 0 1Y) NaOH 5 5 At , Ho Bl FH K T K e o
FEMA BT ELRR PR 0. 1 mL B 53505 0. 1 mL |
IR (IR &, 76 50 °CRCE 2 h, 5k B il

o DIANES A 1550 i) Al 2 100% .
1.8.5 CRITH M E : B 8 kA, R AR by
200 /L. FaT £ 1% g FH TR %5 9, 0. 2 mol/L . pH 6. 0 11y
Na, HPO, -F7 R 2% i i, 76 50 C Fil 44 3 min, [ [H]
— A E R L Y T A U IR, K UK A A
1 =30 minp0 5 il 5 1, SR ) 580 A S P 5 B
(B P FE AR, 75— IS [B] P PO AR PR AR , DU S s [
PR FH R — 2 B By, IR [) B AT A 2 il K, (.
UV, 09 BRI R, AN 8] B2 09 IS 97, 18
0.2 mol/L,pH 6. 0 fJ Na, HPO, - #7158 5% th ik & 7,
50 °C R B2, I 22 BTG, 38R IO A 52 R e R
K T RERUB 2R AS KBS Vo
1.9 PcFAE Ff Z &R # R it

JEA IR VAR 85% (V/V) K ZBEP & W S min
JREA P S Rk g, A UL AR BRI, 43
FTEK & A kG Bk I BE T, BR B LRy 7 5 i
50 H i e S 2RI 2 BEAE

W S22 3 B Al Ak i) B SRR T ek (] pHG. 0,
0. 1 mol/L Na,HPO, -7 2 % vh i B¢ ) B 48 .00 1)
R FE W CHLIBE ) 30 mL | 8 0 A 3RARE il Y
2 mL.1 g BYZHE SR, 1E 50 CREfEA RG24 h
e DN 7 B BRI R 3 o BT LR B TS % oy B B )
TR o 22 R B L BT B R B ) T A

2 #RA

2.1 PcFAE {4 =4iik

RWE L TE W, AR EE Sl 80% (NH,),S0,
M, 15 U0 vE, K UL E A pH 6.0, 0.02 mol/L
Na, HPO, -F7 2R 22 b W 75 il , 7 Vs ik kL, U BR 40 1
4 5 kDa [EHTAENT 24 b, FRHIEGWR 1 o AL
W 1 2& DEAE-Sepharose Fast Flow BT3¢ #2487, A
34U U, RE R B 0A 1 Wi B2 UK 4T Phenyl-
Sepharose 6 Fast Flow B /K )28,/ 2 Mg, XF
o3 B AL R ER AT RS S E T BERE AT 40 )
AT Wl P D S B A R I g, AR IR L K

%1 PcFAE g4t

Table 1

Summary of the purification of PcFAE

Total protein/
Enzyme sample

Total activity/

Specific activity/ Purification Total activity

mg mU (U/g) fold recovery/ %
Crude culture supernatant 958 4578 4.78
80% ammonium sulphate and dissolve 108 1210 11.2 2.34 26.4
DEAE-Sepharose chromatography 49.8 986 19.8 1.77 21.5
Phenyl-Sepharose chromatography 22.6 675 29.9 2.67 14.7
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WA Y b3 28 80% (NH, ) ,S0, #htfr EMT i,
1R T 4. 78 mU/mg 4253 11,2 mU/mg, 4fifk,
% 2.34, S #E R 26.4% , %4 DEAE-
Flow 4 fk 5, B A9 b 1%
11.2 mU/mg#2 %] 19. 8 mU/mg, alifbf8ch 1. 77,
SRR 21.5% 4 Phenyl FF 4lifk, [ 19 L TG
iKF] 29.9 mU/mg, 4l fb A5 R 2. 67, Sl 30
14.7% .
2.2 HBEYRENMEREANENS FREN
ELER
K F SDS-PAGE H kA% 5401k J 19 26 1 V5 ik 4
BE A R . B 1-A KW, 2R alifb s i AR R 1R
BENA 1 40— 20, UaIIAS 2] T kg B
PREE L 44k i PeFAE 943 F & 29 8 31 kDa,
& 1-BffY Native-PAGE {52 45 e 0, % gk A8 vk
LT 5y F 5208 58 kDa 247, HEMZ G A [7] —
RIREEH
1

Sepharose Fast

M

kDa
67—

<— 58 kDa

43—

30—
20—

1 SDS-PAGE #0 Native-PAGE H ik &
Fig.1 SDS-PAGE and Native-PAGE of purified PcFAE. A SDS-
PAGE. 1. feruloyl esterase; M. standard protein markers. B: Native-

PAGE. M. standard protein markers; 1. feruloyl esterase.

2.3 4i{b#y PcFAE B2 R R

2.3.1  f5al W pH B AT pH B RS M 0 R - A
AIR) pH F A TEEAR K27 LA 2 PeFAE [ fici& pH
{H, 45532 W, pH {H24 6. 0 B, PcFAE B e K, 1
pH 5.0 6.0 Z[0], B 5F TR S A e . 4 pH
>6.0,Fifiz5 pH 3, A @A TE, X pH Ry
9.0 i, 14 h BEE A RILG Y 68. 1%

23,2 dpd SN LR AR R E M A A < AR AR TR
TR N UEA TR RN A A2 PeFAE 1) 503 18 5, 285
R, A 45°C - 65°C i}, PcFAE g% e K, HoARXT
PRI AR5 98% LA I, 24 5 I 3t B #R 4 70 °C A il
TR R, 25°C =55 CA43E 14 h, PcFAE g% H
VIR 80% L |, iR EE R T 55 °C, PcFAE By

SEVEA T T, SIRJE R 60 CHf, 14 h J5 PcFAE
B AT 4 00 0 TG 199 55. 2% . PeFAE HLA R4y
g FE T

2.3.3 & @ s TG R R 4R BT X
PcFAE il I P4 (9 5% 0 WL 2, Mg™* \Fe’*  Mn®" |
Ca™* Na' X} M 3% A — 5 0942 51 1, Zn®" 0
PcFAE & A —E B, 0 Cu® He ™ A
FWWEIER, U He' LT 58 &M T B .

#2 £REET PFAE BiE N KM

Table 2  Effects of various metal ions on PcFAE

Cation Residual activity/%
Mg’ " 132

Fe’* 118

Mn** 109

Ca™* 104

Na* 102

In’* 84

Cu’* 44

ng - 2.3

2.3.4 AR R0 X0 TR R 00+ A A
FXF PeFAE BTG PER 200 W4 3, PMSF 58 4 i
PcFAE (97514, aprotinin | leupeptin X} PcFAE 15 4
H—ERIHEIVEH, 5 mmol/L % EDTA X} PcFAE
WA B S AR T, 20 mmol/T 32 ¥k B2 (1) EDTA
Xf PeFAE {5 PEJCH] 25200

&3 HHIFIT PeFAE BgiE 189 %00

Table 3  Protease inhibitor of various metal ions on PcFAE

Cation Residual activity/ %
PMSF 0

5 mmol/L EDTA 108

20 mmol/L EDTA 101

leupeptin 69

aprotinin 78

2.3.5 OKRIRHEEIE : & PeFAE i 1) 520 4]
HE, Z5RAE 0 - 30 min P M5 5N IR Y
R R, R o 7.43 x 10 U/
(mg-min) JHRIELL BTN 52 B9 B ) 52 N AT B B
SEMH K, BV, B SR E] 2 12 min, %18
KT R, R HBUEN BOET 25, I % T A TR (
MFA MCA \MpCA | \MSA) By 3f Jy 2 it 2k, 5K 4% Fh
JEY) K, F V.0 SR 4,

%4 PFAE XMEHE—E
Table 4  Substrate specificity of the purified PcFAE

Specific K Vs k./ K,
Substrates  activity/ " [U/(min- [ 1/( mmol/L -
(Umg) VBT min)]
MFA 29.9 0. 146 450 103
MSA 9.6 0.263 1050 416
MpCA 38.2 0. 0496 1560 823
MCA 0 0 0 0
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SCEREE IR SLIR TS Y PeFAE XK 2, Tig H
&) 22 A1 3 K /MF « MpCA > MFA > MSA |, %} MCA
WA MERSCR k,, /K, [HATFE 1, PcFAE Xf
MpCA AR A o, HAR AL R 24 02 MSA (1) 2
i MFA (1) 8 {5,

2.4 PcFAE E5f# Z ARt

XF PeFAE JifHfife 22 KRS i BT 2R IR 64T T 0120 1Y
T EERIES, HhInAR AR, b 21 )
PcFAE BaI Fie i 2 9 38 N , TS s AR SR bk il 5
A, H BT R 1 BEOR AR 55 s 76 5 U PeFAE/g 2248
B, N A ZREOBE il e, G BT B R 0 R ik i ok
7.2% YIRS, PTBR R 1 B KRR &
AT IR 21. 9% , U A SROME TG 1160 260 75 il Xof Bo] 280 12 11

RECA BMFIAE o 24 mA  J2 RE I, 5 2l A
LU, N5 AN A SR ik , JHL BT B R 1 e e A A ) 2
W0 1ES U PcFAE/g I, AT AR , ]
BRRR A B0 A 1 AT 3K 27. 2% o A3 AT T LR P
R BBEREAIEE A 58 U/mL, U8 A A SO0 il L 3%
P 256 U/ml, SEEeid #Es & BB N PeFAE 4
15 U PcFAE/g A2 M, [F] It 39 A SROBE i A i 2
745 U/mL, ZER8 rp ) BTSRRI AR F o Rl R I =
30. 6% o AU R RGN A M, 9 dSinalife
(4 PeFAE S i i, H: Bl 20 12 Y B8 il 3R AL
1. 45% o X, Pl 2L 192 15 T 2 3 ik A R i o] 260
WA F) 5K B2 T , () AR AL il b A 7 F A 1) oK i g, 5
PeFAE ROARTRNHREIL [FVEH] T A W AP L Y K%

&5 PcFAE JRMARRMA TR EEREE A% & 1 it P 2R R R A R

Table 5 Release percent of ferulic acid from Brewers’ Spent Grain by PcFAE with and without xylanase

Purified PcFAE

Crude PcFAE

Yield/ %
Not add xylanase add Xylanase Not add xylanase add Xylanase
0.5 U PcFAE/g Brewers’ Spent Grain 5.6 18.2 9.3 22.3
5U PcFAE/g Brewers’ Spent Grain 7.2 21.9 11.2 27.2

3 itk

R AT R e E A SR P T
7 BT B R TR T A A DL 4 . AN R 4 TR A A L
BN BT 22 AR K, A o F ik A LT
R A K A SN A

PcFAE 350 F-5 24 31 kDa, £ /3T %)
958 kDa, Higifi pH 24 6.0, f5id i 8 50 °C,
M PcFAE [yl ok, feili pH il i 50k
H S. thermophile ()R ZRER TR (SIFAE-A) Kok H
A. niger {9 5 LR 1 B ( FAE-B) & 43",
PcFAE 5 StFAE-a .FAE-B #B 4 [a] — 3 {k, StFAE-A
1 S0 Feidi pH A 6. 0, 7E pH 5.0 = 7. 0 35 il A il 1
PRFFRRAE , Bl RN I 55°C - 60 °C L 7 55 “C il
TE G T R FAE-B A9 S il pH Ry 6. 0, $5idi )
NI EE R 50 °C o ZE Ak LB 11 B SR e 1l S
O ) 5 335 TR e At 60 °C 1 (LR O [ VB IR
YU C. stercorariumr 1) FA] £5 IR e T HL i 4 6L B2 R
65°C , 16 70 C TG A TE TR T AR SCHRaE B9
PcFAE 2% H BB, feii i % R 45°C - 65°C, HLAE
25°C - 55°C [, BEAT AR 4 A e e M | JHCRE X Tl 9% 4
1335 98% LA I, 415 60 CHY,14 h J7 PcFAE i
TR LG B TS (1 55. 2% o PcFAE I pH N TR
PERREE , HAE pHS. 0 — 6.0 fR+FMGIG AU FR 2 . K
JE £ 4 () R — M AE TR PR 45 14 64T, PeFAE (13X
SEREPEA I AT ET 2 () R A

PcFAE Xf 28 £ M WY g /9 2% F 0 R/ T
MpCA > MFA > MSA | Xt MCA 3% A 1G4, 1M StFAE-
a FAE-B X 2 245 BRI £ 1 J) 2 . MSA > MFA >
MpCA > MCA, 5 PcFAE A~N—%, Y5 Crepint 4
NG SE () FAE 5328 bRifE, PcFAE g A 25, i
StFAE-a FAE-B & it 58 () B 2 ") PcFAE 42
Wity o314 i pH Il i 5 SIFAE-A K& FAE-B
TR H I S IR R T AR —AE

22 G 1 AL 27 i 7)) PMSE 58 4 f il 1
PcFAE {176 14, 22 B M A 11 o3 AR W A i ) aprotinin
J leupeptin, Xf PcFAE A7 — & Bl 7E . X2
DAL Shy BT 2R 1 T 1) 5 A 2 — > 2R A8 o/ B K Fik i 1Y
G50, A — A RE R A AT 22 & FR AL
AL = R AR N ik 5 H R . EDTA X bl 2 ik
RS VE RN B 5, LB PcFAE AN J& 42 @ 31 il
Cu’* \Hg'" 3F PcFAE A5 i 3 (9 4 il 4 J1), o 2
He® ", JLF-58 24 T WG ,3X 55 Donaghy % Af4f
T 9 [ 40 1 B B R e A — B

75, EV I 7 ] B0 1R g ity 1) 7 5 A L T
%' ( Penicillium  expansum ), ¥ 3% FH &H>
( Penicillium  brevicompactum ) ., #f Ww %Dﬂ
( Penicillium funiculosum ) , FL45- 105 (4 BrT B0 1% 15 it 6 30
Sy BRI R 7

N T R, R 7 B B T A ) 43 T R
AT, HLON feidi pH W AR AT, (H 2 SO de 32 it
BERN 2R, HX B4k R A 2 HY 56 1) i Ak 15
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AR 9 WURAT R — 28
WABIIL

x7 FEEMRREIETE
Table 7  Properties of Penicillium feruloyl esterases
Species Enzyme 111/[1;11 masss oy T,/
Penicillium citrinum PcFAE 58 6.0 45 - 65
Penicillium expansum FE 65 5.6 37
Penicillium brevicompactum FE nd 6 25 -30
Penicillium funiculosum FAEB 53 nd nd

nd = no detect

T T A AN BE 1) 52 2% R 25 45 K F ST 4 R R

U B f T ] 20 P A B 8 R A A ) 27 4
Jot, LA ] 0 T T Tl R 4 L I e il ( 2 R R 2R
B ) AR RV T, A BE R RS e AR ) 47 4 Jo 114 1%
fifp , B ven BT BLIR BB, DAL L ERASLADRE T 5T PeFAE
5 AR R BRI, LASR R 3, 2R 5 Al
AR 2T 4 S P JE A,

%% Xk
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Purification and characterization of ferulic acid esterase
from Penicillium citrinum
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Abstract ; [ Objective | Extracellular feruloyl esterase ( EC 3.1.1.73) from Penicillium citrinum culture filtrates was
studied. The effect of feruloyl esterases on the enzymatic hydrolysis of brewer’'s spent grain was also investigated.
[ Methods | Feruloyl esterase was purified to homogeneity by ammonium sulfate precipitation, ion-exchange
chromatography with a DEAE-Sepharose Fast Flow column, and column chromatography with a Phenyl-Sepharose 6 Fast
Flow column. [ Results] The purified homogeneous preparation of native feruloyl esterase had a molecular mass of 58 kDa
by native-PAGE and a subunit molecular mass of 31 kDa by SDS-PAGE. The optimum enzymatic activity was achieved at
pH 6.0 and 45 —65°C. The enzyme was stable at pH from 5. 0 to 6.0 and temperature from 25 to 55°C. The enzymatic
activity was slightly enhanced by Mg’* | Fe’* , Mn’*, Ca’", and Na™ , whereas it was slightly inhibited by Zn’* | strongly
inhibited by Cu’*, and completely inhibited by Hg’* and phenylmethanesulfonyl fluoride. EDTA had a slight influence on
the enzymatic activity. The determination of k_, K_revealed that the enzyme hydrolyzed methyl p-coumarate, methyl
sinapate , methyl ferulate, methyl caffeate, and the values were 823, 416, 103, and O, respectively. The k_ /K, values
showed that the enzyme hydrolyzed MpCA faster and more efficiently than all the other substrates. When the crude feruloyl
esterase was used to hydrolyze the brewer’ s spent grain, about 7.2% of the alkaline-extractable ferulic acid could be
released, with the concentration of 5 u feruloyl esterase /g. [ Conclusion] A feruloyl esterase was discovered. Its
biochemical characteristics were different from what has been reported in literature. This provided an important basis for
the exploitation of a feruloyl esterase.
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