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Study on purification of stem bromelain by nano-TiO, and ultrafiltration
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Abstract: At the temperarure 15 C, 98.2% of stem bromelain activity is absorbed by 3.5% of na no-TiO,(by
weight). 79.3% of stem bromelain activity is eluted by 0.4 mol/L citrate buffer solution(pH6.0). Ultrafiltration
is applied to the elution with a membrane of 50 ku, and the outlet is collected and re—filtrated by a membrane of
10 ku. The specific activity of the remaining solution is 2393 U/mg protein, the activity recovery ratio is 64.7%,
purification rate is 5.3. The solution is condensed 10 times in the meantime.

Key words: nano-TiO,; purification; ultrafiltration; bromelain

(Bromelain) N N N . o
o 1957
o Heineche ¥
33000 pI=9.55", o
: 2008-08-07 *
(2006C40038).
(1982—)

-167-




FOOD SCIENCE AND TECHNOLOGY 2009 34 4

3 W R N e/l
o 3 5
- 2000 Bl
o 2.1 TiO,
2.1.1 TiO,
0 TiO, o
0.1 mol/l. ~ NaOH 2
mol/l.  HCI 16l o
100
00
° 80
10 ku 50 ku o & 70
50 ku i E 60
= 50
10 kU. :é 4::
° © 20
10
1 {1
1.1 v{ﬂ’.ﬂ}” 1%
B Tio, AR R
TiO(d <50 nm) . 1( 15 °C pH4.7 20 min)
1.2 TiO,
. . (EDTA). Ti0, 3%
L- . G-250. 2.5%~
3.5%.
KS500 IKA LabofugeA 212 pH
Heraeus HH-501 pH °
~ (1]
FLUKO pH422 pH 3.5~4.5M,
100
752 b
(300 mL) - ’_‘::
(10, 50 ku P80 mm) ¥ 60
*f* 50
o = 40
g 5
1.3 .
1.3.1 4<C — 10
- — 4000 1/min, 15 min)— 'J 25 3 315 4 45 5 55 6 65 7 715 8
TiO, (25 min)— (4000 1/ ph fi
N 1
(30 min)— (4000 r/min, 15 min)— o A 3%
132 7 15<C 20 min) pH
(pH 7.0 37 C) min pH4.7
275 nm 1 pg o pH 3.5~5.5
133 G- 2.1.3
250 ™
191
y=0.0028x+0.0743;R?=0.9996 ., ° 3¢
y ]

-168-



2009 34 4 FOOD SCIENCE AND TECHNOLOGY

2
100 ¢
Q9 b
08

¢ o7} A B C D 1%

W 96 | 1 1 1 1 1 70.2

= 95}

.’é 94 | 2 1 2 2 2 84.2
ol 3 1 3 3 3 75.3
a1t 4 2 1 2 3 85.4
90 - 4 . . : : . ]

0 5 10 15 20 25 30 35 40 5 2 2 3 1 91.0
I 6 2 3 1 2 88.9
E3 REXNRH S RER 7 3 ! 3 5 85.4
3( 3% pH4.7 8 3 2 1 3 98.2
20 min) 9 3 3 2 1 87.1
K, 76.567 80333 85767  82.767
15~25 C K, 88.433  91.133 85567  86.167
. K, 90.233  83.767  83.900  86.300
214 R 13.666  10.800 1.867  3.533
100 A B, C, D,
= A;B,C\D;
£ 0| AsB.CDs TiO,
=8 3.5% pH 47
¢ 60 15 C 25 min, 98.2%.
% ) . . . . . 2.3
] 3 10 15 20 25 30 s [5]
&";Hf;_l;-l |‘ulp;|;:1 CoH )
4 UR A ()¢ B 0
& e 231 pH
4( 3% 5 0.4 mol/LL pH
pH4.7 15 C) | 50 min )
20 min S
o 15~25 min o
80
2.2 TiO, ¢
TiO2 ;‘-’ 60T
Ti02 .pH . = 4f
4 3 1 o 20 +
1 l] — 4 A i J
3 4 5 6 7 8
pH
Ti?; 1% PHB C/°C b /min B S SRk pH XBEE KR A
1 25 35 15 15 > pH
2 3.0 4.7 20 20 pH 6.0
3 35 55 25 25 pH 6.0 °
2.3.2
2 4
A>B>D>C TiO, > pH> 6
> A;B,C,D
, R . 6 0.4
TiO, 3.5% pH ,
) mol/L. 0.5 mol/LL 10 min
4.7 15 C 25 min,
8 o

-169-




FOOD SCIENCE AND TECHNOLOGY 2009 34 4

80 ,;_—..—-.——'
0 /‘f = :
o * 0.1 mol/L|
5960 o e —" ~=— 0.2 mol'L
g 50 : e e =+ 0.3 moll
I‘éw S \ln—ﬂrimon.i
30 ® = 0.5 mol/L|
m — — —,— e
0 5 10 15 20 25 30 35
TN BT A min
B 6 Ao e 5t e o i (] L o 0
0.1~0.3 mol/L,
0.4 mol/L o
233
7
90 -
) 80 I ___:,;._a:'—t=4 - WG I R L)
¢ e |~ R
g | e | kiR
E 60 ¥ y. o U} B WA FE 1 /4
sof o W B 1 /5
0 L - i
0 10 20 30 40
BEARET (B)/ min
B7 FERHR AR R AR
7 172
1
172 o
pH 6.0, 0.4 mol/L
172 30 min 79.3%.
2.4
3 TiO,
/(U/ /(mg/ /(U/
/ml. ml) mL) mg) %
80 1470 3.25 452
TiO,
pH6.0.
0.4 mol/L 40 2332 1.38 1690 3.74 79.3
50 ku
35 2246 1.07 2099 4.64 66.8
10 ku

8 9511 3.97

2395 529 64.7

-170-

TiO,

50 ku

0.06 MPa 15 C 50 ku

10 ku

TiO,
Y pH Y Y
Lo(3%)

TiO, 3.5% pH 47
15C 25 min,
98.2%, TiO, 0.4 mol/l. pH6.0
79.3%
10 ku

64.7% 53 10

(1]

2]

(6]
[7]

(8]

TiO,

Murachi T, Yasui M, Yasuda Y. Purification and physi-
calcharacterization of stem bromelain|J]. Biochemistry,1964,
(3):48-55

H R Maurer. Bromelain: biochemistry, pharmacology and
medical use. Cellular and Mol -ecular Life Sciences,
2001,58:1234-1245

Heineche R M, GortnerW A, Stem bromelain: a new pro—
tease preparation from pinapple plants[J]. Econ Bot,1957,11:
225-234

, . TiO,
,2002,33(3):121-
123
Miles B J, et al.Process Biochemistry, May 1974:11-13
,1992
George R, Schacferle, et al. Analytical Biochemistry,
1973,51:654-655

’ 2

.2003,18(2):16-17



