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Abstract; The naringinase production from Aspergillus aculeatus was investigated using (NH, ),HPO, as
nitrogen source in pomelo peel fermentation. The results showed that naringinase activity did not significantly
increase by adding loosening agents and soybean meal powder, while the content of diammonium hydrogen
phosphate and water had significant influence on naringinase production. The composition of the optimal medi-
um included anhydrous citrus peel powder, the percentage rates for other ingredients in anhydrous citrus peel
powder were as follow; diammonium hydrogen phosphate, 32.4% ; water, 170.0% . By using the fermen-
tation condition of inoculum size 7. 1% and fermentation temperature 30 °C, the naringinase fermentation was
=6.2677 X —0.0381 , where Y represented the en-

zymatic specific synthetic rate and X was the specific growth rate. After fermentation for 6 days, naringinase

estimated to have a naringinase synthesis model Y,

naringinase

activity attained 94. 61 1U/g by Davis method analysis, higher than most research before reported. In addi-
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tion, the medium cost was merely 5 x 10 > Yuan/IU naringinase, much lower than those previous studies.
Furthermore, the enzyme extract revealed higher purity than that in our previous study.

Key words: pomelo peel; naringinase; solid-state fermentation; cost estimation; specific activity
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MK R IR MK R, TE 18 2 A T R 2 7 i S 8 R T H A AR 2 i kSR
EAAT SR, RN TR 20 A RRACR 2R s TR 297728 40% 1 R4
AR E AR DR, XA N TR 7 WA T i (AR R AR 7 Ml K i ) B A sy 4. 1%
Geiffsc W], MO TR n] TR BURKE . R . BRI B G AR TR, A
00 TR 7= A S T 2 7 R R JERE , GTT DR Ay SR RN T A 2R ) R AR

il tFHE (EC 3.2.1.40) & o - L - BRI B - D - B 1 B A2 5, B A ILRERE RS
KR T HAT SR AOAN BEE K OB 3, IR B O, i ] T A R P A R LA ) A5 AR
. RS E TR RN AR R AP AT R REOCH TR, MR SR
H S R AR T AR R, REAE BT AR O Pari AR EE, WS BB AT LR
Staphylococcus xylosus MAK2 F=HHF i ; Mendoza — Cal 251" FI] FRE e R fe VR e, Dk i
AT O DT RR AN R B S s o T FIBRELAE S R AL SR (Aspergillus aculeatus) 75 K A
BRI R, X SERIT A R, MR A I A IR A AR I R 2 S A B — R
WAL

FERTIIREGE S O v A 38 43 BAS 30T — ke e 7 il S A BT R T R, R BLAE AR n T
Ry b A T A R AT P A RO, R BT ORI AR, MEOCWRE T R, SR
By RERSEA PLEIEX I RS A (R, (2, AVLEIR S A FEEAN, AR R
RS, BRI INE o B AR, i, BE KM, ERELERRS, HBRE I A
DAL AT LA P e, SAPLEIRALL, A2 g A SR 5 5 SR T Al 23 2 4l A R e ) [R] L
P, Sk — 2B O A PR S — S A D U B AR D 7 ) T 2 A A 2, b — D 4 v Wl il ™
i, AWPFEAEST R AR BRI A A ORI R A B ISR S, )
K LE . ARG BERRE S A SO A gt A ik, BRSCEES sl 1o, oA B SR R A
L WGLERE ARl i 64 s RO I SR R 7 09 s ELAC R P e (AR

1 MR ERZE
.1 ERE5AR

Jrok . Al AR K AR A EAR RO R R A FRA R, 2850 CHET . Kt 40 B H.

2y, MR R (SEEEY =98% ) T rh EIBEVE /N REA YR A IR SHEA ] WEERM S
g (Y)W TEE TEDIA ARl HAGG (atral) 40T L E2GERABRA R
1.2 EMSERE

A A IMUAbOS8 Rk " 48 35 K2g A ) T AR 2 e K T T RR A 9T 5 0k B (AT

BHAIREFRIE™ (¢/L): MgSO, - 7H,0 1.0, KH,PO, 1.0, (NH,),S0, 1.5, KC1 0.5, KNO, 1.5,
JoK CaCl, 0.1, BEREE 2.0, MhEZAF 2.69, ZifE 20, #I4h pH =6.0, 121 C K 20 min.

IS KBENIIREE SR 5L . TER R KRB RN 7.4% ) HMABRR A — 8 10% (&5
B0, IS b B K [ e A 25 1R K.
1.3 {Y=|/igE

Waters 2695 =150 AH (A3 43 M1 A Al Symmetry C18 SAHFE (4.6 mm x 150 mm, 3.5 wm) W F3E
[l Waters /7BRAR]; SHZ - 11 D BPEFOKA L AR T Fig R AT ALP - & EZ815K



- 358 - TFRR A (HRBERRD 5520 %

FAIEF HAS ALP A F]; SW - CJ -2FD BXCA S TAE G W T Mg b i & A R AR Hop |
AT T 5 N E AR 8 A R 8 W 5 40 W F i R sl A BR A "l Y745 )5 pH211C
1% B I TAb 5t R R A BR A B 5 UV = 7200 B a] UL 43566 B8 3 T 6 e Al A s A7 BR A 7
101 - 3BAY L PG KT IRFE I T T S AR

1.4 EWHE

141 PEFIEAROE B E

W4 CTII R M TR R |, 28 C T3 4 d BHRBAR T, H0.75% (K4
B TomE AR KYE R T, HBEEA S0 mL Jo A BEL KR G B RS BR 0 =MD, KT R
SPFTHUR, RO A BER K 0D HZE 2.0 (17 1 x10°4/mL) , BIEM 2. N Tikk
Bkt PEATRLU RIS . 76 250 mL =M A S o Al R Ry In A LAt Bl 20 e s i B 2R 3k, K
G REREE Y 7. 1% 20 DR, BEFE21)E 1 30 CfrE iR 8 d.

14,2 KR Rz [ R e it ) )

PRRER BT RE SR A AN, SRR Ry KB o 101 12105, 122 1:2.5 F1:3
BomResdt, Ak mEE, MEREE T, A L RGR 5 &

14,3 BRI XAl R [ 25 I I 1) 52 i)

DI EZ K 5K B HE o 12 1.5 I ELBNR A, 4 3IA LR 3 RSBl Bs 722k . (A) Heth Kby
JEHEE Y 10% I (NH, ), HPO, ; (B) 4334k B2 ¥y i 1 10% ¥ fin (NH, ) ,HPO, FIZEk Kz s (C) 435
FEAh B R R 10% RN (NH,),HPO, AIH . o, A IXFIE, B MEIN 109% kR VE Mg b5l
(REFRIE, CONIN 10% H S BRI M5 37 3%, R R RS, 2000 B s . A& DGR
JEOWE & i
14,4 IR B VS I X A T 7= it 19 52 )

[ Ry SRR B MUK BB R 10 1.5, 2 il 43 BEA B2 M B 19 0% . 10% . 20% | 30%
40% F1 50% BB R 5, BOllIGFRIE, B RBEG , 2l BRG Az i DA R TR 7%
1.4.5  GRR IR I X & e =i 14 52 i)

] 5 B B SR L R AR Rl RS BB 30% (NH,),HPO, , LUK ER S5k BB el 1: 1.5 A EL 43
Tk, o B R 0% . 0.5% . 1.0% . 1.5% . 2.0% . 2.5% F13.0% G G0k, Fehl5s
FREL, HERh RIS, Ar I E RS S AR DL RGR SR
1.4.6 AT sh AR K #i& s 2

KAMALE R R3E (MR R InA 30%  (FEsrE) SRR 4%, JFImAM R R R 1.5
FRZEIEK ), HeFh e, 02 d BORE—Yk, 40 B E 45 FE i RGO . B ROR RS R, oy
PR A TSP | AR RN SRR B e B ke R B AR TR Sh A A, THOE R JRRLA Rl A A R 2
GNP ESTI Pl Rl
1.4.7  HlhF il e

N T PSESAFRARER, AR T, S8 Ni % B % (HPLC) 05 Ml B TS
1. BREE, EREASRBE =M 100 mL pH = 5.0 MIFFEERR (0.01 mol/L) — BEMR & —4h
(0.02 mol/L) ZZ#h#, 30 °C . 200 r/min JR3HIZHE 1 h, HEMEIEAGLIE, IEIKZ4 °C . 13000 1/min
B30 20 min BPAGHLEGEWE. B2 mL M HARMEWR (300 wg/mL) 5 1.9 mL pH =5.0 Z iR &,
50 CEEARIR 15 min, JIA 0. 1 mL HLEF, 50 °C I 15 min, BT 100 CHIH 30 min ARG,
WA F I 0. 45 wm JERE, I HPLC W02 S W A B 1 A B 3R & b 78k, 28 0T BR DL 1)
P A B W, A AR R WA S AR . TSR 0. 4 mL/min, #Ei 35 °C, LA
AL 20 WL, EFREMFE] 20 min, ZEAMEIIIE K 280 nm, BHEVEMIFEE W 1. AIEH & KA L it
BB 1, BERE IPAAL (IU) SN ES0 C . pH =5.0 BUSPETR, B0 1 wmol #ili iz &
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Tab.1 Mobile phase composition and gradient for measuring naringinase activity

st 7] L Flow rate w( ALK Ulrapure water) 1w ( F I Methanol ) w( LN Acetonitrile )
Time/ min /(mL « min™") /% /% /%
WIE Initial 0.4 62 12 26
0.4 62 12 26
0.4 15 35 50
15 0.4 15 35 50
17 0.4 62 12 26
20 0.4 62 12 26

R 1T LCAS ISR ] P A0 R A 5 B i R KCF, FESR RIS T, BR HPLC 54h, 82 M Puri
AU FH Davis BRI M BES 1, FARIRMERE . HL0.9 mL 0. 05% Ml HARES R (pH =4.0 BER -
EERR N Z R I) 5100 wL HIESRIR A 15), BT 50 CEEA AR 60 min, HEEEI00 WLk M iR
FFIMA 90% —45 — . —F% 5 mL, 4 mol/L NaOH ¥ 100 wL, #2575 F 28 CIARIE10 min, 7F 420 nm
IO, AR A R AR R NS AR R A R A, DA RIS T R ),
AN B 15000 (TU) 58 SCATERL IR VAR 2R T IHFE 1 wmol Al Kz 11 BT (A 11 il k.

1.4.8 AWeiiE

SHRREESE Y PN ke A S R, LU B RS L B T B A . FRECT
RN 0.300 g, /12 mL 60% H,S0,, 25 CEIEAERE 24 h, MLA 28 mL ZEH/KH B H,S0, =Wk
1 mol/L, T 250 mL =, KB h, ¥WHGH 1 mol/L NaOH HAFIZE pH =7.0, E%4
2100 mL. B2 mL BN 1 mL ZBE N EAER], SEKB M 0.5 h, BREIFEIMA 2 mL Jo/K LB,
1 mLXF &R EEARIR S, FINA 4 mL TT/KOEE, 60 CHE 1 h, JE OD,,, X HRADK R
ek, MRS AT E X R AN S R s E L A A Y R
1.4.9 R J5ORE & B e

S 5, B mLHERRFE 3, 5 - “ASEK IR L@k (DNS ) g H ik
J OB 5
1.4.10 HAFRSENE

S AIRESE D 2% S sn A N B R, B 1 o/L AR SRR MERE L, A BIER O,
0.02, 0.04, 0.06, 0.08, 0.1 mL, MIAZEW/KZE 0.1 mL, F5 A 5 mL Bl 4/ % D W
G -250, BEHHAIGEHE S min, WE 595 nm FRBOLEEME. 0. 1 mLAES, # LR T A @ ot
JEMH, AR s th 2t S ma i b iy 2 o
1.4.11 KWEr=#) SDS — PAGE & [ i ik

ST 10% 53 B R 5% Weane, BERE, FrlcBEffs, BURF AL 30 wL, AIA 4 xSDS FAE
ZEPi 10 pL, RS, WhAAALIE S min, MERH, BELOFER12 pL EEWRMABIIFELL Y,
VKRB 1 x SDS 2, TEFLUE 12 mA IS0 T LUK 120 min J5H#FATAR 4L €4,

1.5 HiBELESHH

RIGBRE 3 YCOBATIE 38, i Excel B4 SE B AR HER 2, ] SPSS i {4 %f

SR ITER BEMES (P <0.05).
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2 ZEREHH
2.1 HARZHYFN KB L B3 % B 7 B O 7

TERZS KBS R, WA S /K SRR R B R B 3R 22— A DRI e il Y, Kk o
i, AMUEFERERY B e, mHMR TEIRYIR, I A K LR ™l 45 KA
iR, BiREp R G, RO EERYIMLEI R TR IR B, Wa e E YA K™
fit i

B, R ISRl 5 e K B LU g e s AR R I 0 K B A3 i e 3 i = s
A, RO UK BB O 1025 I, AEYIRA RO SR EOR RUK Y BCE FE 1105 IF, Rl
B Sk B a7 AR Hr Al KO AR 10 1.5 (9B FE oK.
2.2 BRARTIXS & BE TR RN

il P S R ISR ™, K5 7 o T B % i 2 4 R 7 e R AU G 5 ) 2R A A K
TR FIER G 5 F R A UE R, RER NS R R IR I BB A, SR i 2R K FEMh
FIRB AN —E R 0 H R AN ER R (R A [ A A B R SR Rl A ) T R R, 4R
(ULIE2) Ko, BSINEREMUH R e = B S, A A JrORl & AR A AN K. e — A7 7 22
IR, USINBRAR RSN P B | R JERE | RS RO WA TR, BB A T AR
SEUSINGRA TR 5 5 IR 2 N, (EU BB e S R B P A S AR T, S IR R R S R N Y
B AR, FIXNRER, RS R P AN gL .

0 A J5H Reducing sugar
0 fili H 8 Naringinase
B /Y5 Biomass

) O£ 5% Reducing sugar . R
6 Ol 1 % Naringinase 1.0 %
B4 Y1 Biomass

&l 10.8

=)
1

(=}
~
15 Jfi 5 LY Content of biomass/(g+g™")

o))

W
o
o

~
I
(@)}

10.6

w

104

\e}
I
o

10.2

—_

i 1 1 Content of biomass/(g* g

S

0_

7 il 7% 77 Naringinase activity/ (1U - g™)

G|
=Y

1:1 1:1.5 1:2 1:2.5 1:3 1:1 1:1.5 1:2 1:2.5 1:3
x| Hil1 1z 43 FK B LA Citrus peel-water ratio S| Tl Bz 493 AN K EE A8 Citrus peel—water ratio
B 1 WESAKELE G MEBEESEBNRN 2 ARINEBRAL X B B S R BRI

Fig.1 Effect of citrus peel-water ratio on the Fig.2 Effect of loosening agents on solid-state
solid-state fermentation of naringinase fermentation of naringinase

2.3 BBMEZHNAEBTENZN

HIAIFSE 7 G5 SRR, LAEREh ol R ZE AR, W] LAYH BR A5 0 08 . S0 00 4 45 X A 1 il & 1 1Y
O3 FRARITELE A T, DT B2 o At i A o I = . 2% i 3 e 3 0] P s % B Tl 1 3 M R S i % g
pH 1B, MIMISZMh G 2, PRI, BFSE T IR S — S 0 WS o o) A il T A8 R e 2 . 445
WE 3 iR, MSBERRE E RN 0 383 10% Ml R, 36 FORERGEREAG, Aa KiEE L7,
ZJE 0 JEORE S R R S I O TR, A S I KRR, YRR A
30% BRI, AMTEEIE SR R, 2R REE I A s>, %I T AR th TR i A Y
A K 53 WA BT R B i pH AN — U 5 ;. YBEIR S SN 10% fl by it 35 R0y
pH (HEGE & TRAEY AR, I EFRY IR TARKEK, WG EY R, WS AR &
K YBEIR S U IR 30% 2 Ky, BEFRIEN pH (H S TR G AL, H IR0 R I 1) jig 2
HH, R AEY RN, RS B RO, BT ARG LARE S A i s B, PR

JEBE 4 Content of reducing sugar/ (g L)
{17 [ 7% JJ Naringinase activity/ (IU-g™)
)
JEBE 5 i MR Content of reducing sugar/ (g- L")
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RIS I R S — e Y 1 30% il B2 A
2.4 S EEERIR T

GO RIERE, MARIREE, A FENMEEER ., B0, EREERYR, BRE T
H R SAE RS KRGyt e R &R, i THBER R 7 EmEE) Sxhiks
it = A R 7 (AR SRS R I SRR A A e B AR, (R SR & R Bk B
Wb A A S R e, X AT B alifh. AR SR AR IR A e AR BCH B AR AL, AR
HS IR Rl DR T A, S5 RWoR, SUPR BYESINE X AE a8 SRR s AR TS D 05
MRS (LI 4). FH SPSS 17. 0 347 5 22 00, i — 2D 0E S T G Rss XA P ik | 38 Jsohl
SRR RIS 300 B, %S R S A SR R T AR R R L RIS N S DRk AT LK R R
R R R R, R R . 1) BERRE AR SRR R i R A R AU, TR R IR
HEA R EBIR A HAEOL T, PR AR G C AR A LE; 2) MiER= e RS A e
AR, ATEEIMMNE GO | 8 PR B e P it th 25 2 K SO & T 2 AR R
. BIEBIARARA D A 7. 4% WK 5, BFICPLARIE TR R . FETCKA R R s in 32. 4%
(IR S B 1 170% (7K (b L35 Sk 5 07K A Bz 3 ) St L)

—~

—;\ T»J —a—i4 J5U8% Reducing sugar

e = £ )5 Reducing sugar 2 —=—/ill 11 [iff Naringinase .
= ‘?“ O —— 5 Naringinase 1.0 ~ < “_’D O ——/L 44 Biomass 1.0 T
S'QE —s— /)18 Biomass '?n gDE o
23 9] {08 & el 1083
2% 41 2 2% 4) 2
Eg 10.6 = Eg 106 2
S = o S °
ER 104 £ R 104 %
oz 2 S Sz 2t ©
Eem 1 102 2 | 10.2 g
IH 5 rs I 8 =
gﬂﬂ 0 ‘ - - - * lo iz A S S | fg
}EE 0 10 20 30 40 50 R HEE 0 05 10 15 20 25 30 5
) w((NH,);PO,)/% & x| w( SRRy Soybean meal )/%

B3 BBES_HRANENMETBESELBENE W B4 SHBIMEXNHMEBRESLZENR N

Fig.3 Effect of addition of (NH,),HPO, on Fig.4 Effect of addition of soybean meal on
solid-state fermentation of naringinase solid-state fermentation of naringinase

2.5 WMEBESEZBNISHNERBERINNE

WNE 5a 7R, BEATERS RGN, o8 JEOME & B W Rk, A ) o TR I35 R S PR sk 3 n 5 8 TP A
ARG J AR e i — 2, AlE 6 d i, AEY R AT B R A B (. 1 Sb SR,
AR X (DIEIA T RS EERAE, B0 d7) MAEEE G iR Yy (AR 10/ (g - d))
B A T B[R] 3 n 2 B ) AP B AR R . i — 2D LA Al 1l L 5 U 30 5 A il 5 LA KR C R,
RN EATR ET 5 R Vg =6. 2677 X —0. 0381, %R 50 /R, JolAta il 25 7 i 000 & )00 455
BRI A RO BRI AY | fA K 1 g VT 226 2 6. 27 TU FRITFIG, e AR Kb m, Al
L 0.038 U/ (g-d) MEHEEZE TRE #E—2L 00 kB, 0.0381 UMY T 6.2677 19 0.61% , i
K Sa iR, WY R SEEE 0 BRI 5% oA, A HraE UL 0. 0381 i3 EE Nl fig &
TR R 251, MASELPR2E A, R LI 2 1 A s T A K OGRS o)
T, WA R OB R IE 2 = ) A i 2 5 A K i 2 s B — 2. TS vl logt i 25 A 4 et R A
Tt T 1 R o ) 72 b 3 ) v B — SO A — 2B R I i 5 BB T AE R OCIR T | 25 R S5 Bk
2125 R R R 5 AR A BB ) LA — 3K, (HS KR ISTASE (BO4 bk
MIFRE ) A R AR R G ) AN —2, B R AR Rk . KA S R BRI IrEL.
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3
\;39—/,_\ Jx TH Ml R Naringinase 20 = ; +mﬁﬂ& Hﬁ/ﬂ&ﬁiﬁ% Specific 7
= % — R FUBE Reducing sucar . o0 % 10 naringinase synthetic rate 05"\3
gﬂa 61 o \; . g8 . : A K Specific growth rate 5
é&i —s— L4t Biomass \é E 3 1 04=
€ E 15 g £ 2
53 -2 7 =S
G = 2~ 6 1032
Z 34t ° =7 =
- g g ™® g
5 1.0 £ a0 4 020"
£ 230 £ ) o
Cz fey ¥ 2 10.1°
2= 27 0.5 = = ﬂﬁ
Fyo ¥ o . ‘ . ‘ /4 H
Hg 1] w o2 O ) Z8 0=
= = 2 4 6 10 12
=\ M1 5‘_ %
=z o & . .l 3 ) Lo
= 0 2 4 6 8 10
S i/d i/d
a Ml R JRURE LA R AR a1 2 A5 AR At 7R b B Ll AR A EUR AN T 8 1L G Bd R 22 B 1Y 8 ) 2 O &
Time course variation of naringinase, residual sugar and biomass Dynamic relationship between specific synthetic rate and specific growth rate

B 5 WMEMANNISNERBERDNESHT
Fig.5 Dynamic process and kinetic analysis of naringinase during production

2.6 FMMEARIE., BERS Z%ARIELBHEENKARS T

FHT, FEARE R B e S = OB B, m B e E N B A, g EiR =
H. EANRARE, HARSDBEZRA, M ST, 112009 435 Sigma 23 A H & B4l B 6 )
(S J129°0 300 U/g) , ik R 1623.9 Ji/kg, H A H 1 25 26 7 (kb 11 B 000 (89S 00 150 U/g)
B ik 2600 J0/kg, PRIILPRE 1AM B AR £ 0 Tolk sp g R . ASHI 98 A BTG 11K 5] 94. 61 TU/g
(JH Davis B:5%E ), & F Mendoza — Cal (2.58 U/mL) "™ | 3K/E2% (342 U/mL) " RIEIEEIS 11, [A]
B Tl S URIERET O iR R ORAS A S 0 (AR 2) . TP W R A
FF5 25 B PR AL A A AL P B SRS AR TR EE, A5 (L3R 2) WoR, AHIFSEAE A Y A
S x 10 °J0/10, I K FAS LI = g s’ ' R Py IR ZE0IE % 0 i A PR F R

K2 WMEBEFRAGEHE

Tab.2 Cost evaluation for naringinase production

b TR o \ . . WA
- BHGRTIGL  RRHARL RRHEREE R 0o
W SRR 35 ) LSO Tt S NV S
Reported or RS 11 Volume or enzyme activity of Cost of X ) .
Related research determined activity Converted mass of fermentation materials Accouriling prices
activity fermentation system/ 1U /Yuan /( IOIULYll;an :
LAI CD* 955.6 U/mL" (Davis method) 1.65 U/mL 30 mL 49.38 0.055 111
Z{Eggol%]A_ 2.58 U/mL* ( Davis method) 2.58 U/mL 75 mL 193.50 0.261 1.35
ZHANG C™7  342.00 U/mL" (Davis method)  0.59 U/mL 40 mL 23.56 0.394 16.72
WANG DI! 80.01 IU/g*( Davis method)  80.01 IU/g 1000 g 80010. 00 6.800 0. 08
CHEN H 61.42 1U/g* (Davis method)  61.42 IU/g S5¢ 307.10 0.050 0.16
KAFFST .
ﬁiﬁiear(;h 94.61 1U/g" (Davis method)  94.61 IU/g S5¢g 473.05 0.025 0.05
H 7 [ 1 245
Tian Bian pharma- 150.00 U/g - - - - 17.33
ceutical in Japan
3 1 AT
K[ Sigma 73F 300 00 /g - - - - 5.41

Sigma in USA
UL s FORBEE ) B8 SCRZKAE 1 g BT T AR #0sEHG ) BRA 5 SRR 1 pmol Al B T T A Tt

Notes: * Enzyme activity was defined as 1 pg of naringin hydrolyzed under assay condition; # Enzyme activity was defined as 1 pmol of na-

ringin hydrolyzed under assay condition.
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2.7 RMEAWER, BBRE_%ARFRLBEMEHEYAES T

B 2L 2R A Tl A il a5 MO R SCBEN R 2 —, R ) g Y
g, SRAUN R AT REMER . iR 3 AIAE, ASINEEIR S AR VA
U, BERYLLIE 18 16.47 TU/mg, % T LA SZ Ok N SR P 3R 45 1Y LU T )
(7.01 TU/mg). 73l LABERR B 8 M S 000 9 SRR RO ML, ke
FUARFI A BES R, 2E1T SDS - PAGE ik #r (WK 6) KB, LATYER N
FIR A e =y 2 A B IR R o R AR 2. X
PIANEE R , FBERR S B o 5 R TR P A 040l 6 L P S A Ay
KRR IAE s, A TP .

x3 WAEFEX RN

Tab.3 Comparison of two media for the
production of naringinase by A. aculeatus

- S Davis IR g eI g
) otal protein Naringinase activity Specific activity
Media /(pg - g“ ) /(1U - g‘]) /(10 - mg_]) Notes:M—protein marker ;1—pur-
fied naringinase in previous study;
1 574.46 +158.90 94.61 +10.08 16.47 2—medium with citrus peel powder
5 g, soybean meal 1.5 g;3—medium
11 876.32 £99.92 61.42 +12.32 7.01 with citrus peel 5 g diammonium
" o S s " s hydrogen phosphate 1.5 g.
B 1— WRECHE S @, BRRRE MK 15 g I —RUEKY S o, BN 1.5 g e o 0 8
Notes: I —citrus peel 5 g, diammonium hydrogen phosphate 1.5 g; II— citrus peel 5 g, soybean Ee6 ARMEERN
meal 1.5 ¢g. SDS-PAGE H
Fig.6 SDS-PAGE of
different crude enzymes
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3 Hig
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