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Optimization the Process Conditions of Ultrafiltration Extraction Bromelain by Response Surface
Methodology
TANG Mei, LAO Bin—ji, LIN Yuan-gan, YANG Yan, LI Mei, LI Ri-ming, LIAO An-ping’
(School of Chemistry and Chemical Engineering of Guangxi University for Nationalities, Nanning 530006,
Guangxi, China)

Abstract: Ultrafiltration method was used to extract bromelain from pineapple process scraps.The influences of
membrane intercept, molecular weight, pressure , ultrafiltration pH value and ultrafiltration time on the rate of
enzyme activity intercept were investigated.4 factors at 3 levels response surface methodology which follows by
Box—Benhnken principle was carried out to optimize process conditions on the base of single factor experiment.
According to the analysis of regression equation, the optimum extraction conditions were found to be : membrane

intercept molecular weight 20 kD, pressure 0.14 MPa, ultrafiltration pH 3.98, ultrafiltration time 42 min which

resulted in activity recovery of 93.8 %.

Key words: ultrafiltration ; bromelain; ; extraction ; response surface method

T AR AT PR g, e — P Al SR A A ) R
AR, n] LA 2 v R RO SR NP 3
FIEREIEIR . T2 I3 A0 T4y AR X, 2
5 B AR 2 — , R 8 A R A
VAR TG R AR 3 H R R, 3
e T OREEAR G, — B A BTLL B
AR BT A, AR IR ER 3 Bl T RRE Sk R

BT ) PR SEARFF ETH (HERHK 10124008-13) ;)
TG [ AR 5L 400 H (FERHIE 0992028-13) ;1 P &AL A /N
BT A A0 H (REZLA[201 1147 ) s B T T RRA 05 SR T &350 H
(20060214A )5 4t 75 75 ¢ 18 58 9% K A5 A A Dl I 2kt Jl 3t H
(201310608018

YEZ TIA : FEAME(1987—), 20 (D) B HBE5E A, WF58 7 ) - £ S 4k
Tl B Ao

* AR B (1964— ), 5 (L), #of i+ E S0

FIE it o MRS T BURA] 1 2RS4 R
T R, XS R R T FARRE RSN, K
TR BB TS o AT ok 9 8 B I A 7 i
il , ASSCAT LABS D PR 0 35 G 38 AT LA il ) 25 B
KAk

P M B oD S (-SH), J& TS Ak
A, BE 3 8 15T IR RISE I 25 R AT 4% b A 4k
SR )2 BT 6 bl B2 AL T AR Tl B0, 3
AR, AR BERE DR B 003 1, SCREHR = ™ R i
W E RO, I BUT R T IR AR,
TSR IO V5 2 e 1 W B | BT DO i L
WARIEL WU L R AL R LB T2
PSR BB, T IR SO R 2 X RBE i 5 e, T
LB ]S RARR e U M FH 207 28 P A S B R
IR 2% B KR T 8/ T H A 8 g1 12 09 ) il



SERER

JEHE 5 v R AR R R ¥ R G B T L A

S/ —

i UEER 2 NIA R P4l 48 00 H A o IIE 48440
R B, SR PRI P, O KA e e s A T HLAE
7 T A R e AU R e B R RS
AR MR, It DU S A ok sz BT

M W T (response surface methodology, RSM ) Jg&
— PP AIRIR ATk, B I T IR 22, [FR
BRI BARTNY pR AR A s DB EOAR Wk ok
IR — RS 220 R [NV A, 38 5k X i fi2
TSR 9 73T SR R T 2288, TR -, g
R A TN TR R R B, 2 BOR
Jitiit 50 %~60 %o A SCLAE# B2t A JEURE A S
BN, T B 2R R AR E A
R Z B AE A SCHAR o BT LA, R e oz 1T %
B A 1T (Box—Benhnken Design, BBD )X 52
i3 4 5 1 BRI 25 D IR AT , SRAS Ak
BT A0 NI 2185 K PR 95 2 3 R CR

1 MRl5RE%
1.1 ARG EGR

RN TR MR TP R T A T Al 23R
Bk B B A - [V EE R 2= B A PR A R A T
R A PRAE; THE (BR) b st B A A
PR BRA 7] s = G 38 & 4 (BR) L—2F4 ik
2R (BR) : [ 25 2 Ak 24 R A BRA W) 5 Eh e L7k &
R =K RN = A LR R A il
1.2 LA

TU-1810 25T WA BT db a8 im H AL
AT BRTTAT A 7] 5 C501-3C HRYAE TR AR - 5 P PUIA S
IERAT B 7] 5 ST-5000 FURFZAG REAL : 7] D] I fL 2
B R pHS-3C K5% pH it FHFERE; TGL-16G ¥
TR B Ol RGP AR s THS-15 0%
GRS . T RARAAR) 5 CIIT8 -1 #E 1 I B
airs DR A AT PR S v s MSC300 ARl s - T
T PR R M AT PR A I
1.3 Jrik

B 7 Jo o A 30 800 T B, Pk e R L e
T AR AL TR 200 B 20 Ak g 15 5
HIUERAE 8 000 r/min, 4 CHIZAMF AR ZEE L 10 min,
B0 W, FEATICT 4 CCRIVKAE 75 o FRE— 7
0E S I — 2 S R AT S, — B ]
P34 BA VRFIE 1, 43 I AR, I 1 mL R EA
TRORE i WA TS P A T TR AR R R Y
TR R Y 422D

- A s AR IR 2 ) R
IR R R R (Y )= SRR E R x100 (1)

L4 SHrik

TR A B R F PRI E, A S
15 mL IR, MEREE 2.5 mLL (IR BT
S, B EEAE T E 35 °C, SR EE 2.5 mL
V4 TR 45 TR TR, TBOA 3 AN S 43 ) 55 3 (BRI 28 I
A, B A A IR A (35+0.20) °C Y fE JEAE
T 2 min, FERE A RE RIS 22 ahilE A
BRI 10 min, ZJFHIA 5.0 mL (98 H REE ), 24
1ERY . 25 RS A 5.0 mL & 1 BRBE R ) 2 )5, 1
TN 28 AR £ AU, SRS 7KV AR 30 min, i3
U8, Las FME 2 O PR 275 nom T, FHA6GEE
TN E HW O ERE  —AS BT 8 4R 1 Bl 7k s
FE SCH AR RILE 51 R [(35+0.20)°C s pH {H 7.0, 543
B 7K I B R HH ) — R LR T IR I IKAE 275 nm
MAS B W65 1 wmol B &R (KX 70 T A
181.20) it = A= AW S BE AR 55

2 ZR51HR
2.1 HHFERLE

DABGE #R B R B 548 bR, PRI i
FET7. FEUE pH RIFE R[] 4 A 5200 35 4 2 A R
SRR I PR 2 AT DR 2 Sl A AT L G R )
B R IR ISR 1 A DG PR AN, A A i 3 T X 56
PR PR B
2.1 AR A AT N TG AR P R AR )

FREL S 10355 ST (03 2 1357 (pH 3.68) , 7EAH ]
ZAFF A0 10.20.30.,50,100 kD ) HE S8 IR AE TR )
9 0.2 MPa F#B3E 60 min, LATE 2525 14 B A T #5088
R EEARAR , WFFE AR BA 43 % R 4 B R 1 5
ey, IR 2 AL s 1,

100
0F o
80F
T0F

60F

BT AR R %

50F

40 . . ; . —
0 20 40 60 80 100
JEA R 27 BE/KD
1 BEES FENEEEHERNZM
Fig.1 Effect of ultrafiltration membrane molecular weight on the

enzyme activity intercept rate
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Fig.2 Effect of pressure on the enzyme activity intercept rate
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Fig.3 Effect of ultrafiltration pH on the enzyme activity intercept rate
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Fig.4 Effect of ultrafiltration time on the enzyme activity

intercept rate

WNIE 4 JT7R , Bl R 8 A B R Rl T A P e
R, 60 min B S AL 2 K, 240 min B B§E
AR T3 34.93 %, I K ] BEJ2: Rl I [R] A 4E K
U 0 R R T A AR R R, T AR ERGRE
A1) 2k 60 min,

2.2 W EA DL ARGE B R R T2 A

HRE PO A AR R T R, 7R R Y SE A
e BEEUBH R 4> Fi X, R X, HEE pH X, AR
B X, Ry AR o, DA 8 o Al A 3 A B 23 Ay 7
BET T U =KL 29 AMRK56 15 /49 BBD M 7 1k
BB HEA T AR, 106 PR 2R ROk P26 W3k 2, 301K
THREE R IR 3,

F2 MEEMTEERAER

Table 2 Factors and levels of response surface method
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Table 3 The design of experiment and result analysis of response

surface
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Table 4 Variance analysis for the regression model
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Fig.5 Response surface and contour plots of the bromelain as

affected by membrane intercept molecular weight and

ultrafiltration pH
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Fig.6 Response surface and contour plot of the bromelain as

affected by ultrafiltration pH and the pressure
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Fig.7 Response surface and contour plot of the bromelain as

affected by ultrafiltration time and ultrafiltration pH
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Table 5 The results of validation experiments
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