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Study on the Methods of Alga Cells Fragmentation

WANG Xue-qing, MIAO Hui, ZHAI Yan
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and Food Science, Tianjin University of Commerce, Tianjin 300134, China)

Abstract: For efficient recovery active substance from alga,seventeen species of alga were crushed by ultrasonication and
freezing and thawing,and their crushing effects was determined by the crushing efficiency and antimicrobial activity,to choose
appropriate method for different alga. The results of crushing alga cells showed that fragmentation efficiency of all of tested alga
cells was more than 90% after treatment 12 minute using ultrasonic method,moreover,fragmentation efficiency was more than
99% only treated 3 minute for the alga,such as Platymonas subcordiformis, Chaetocoreros,Isochrysis galbana and Zooxanthella
microadriatica,so the crushing method was more appropriate to these alga compared with the freezing and thawing method. Using
freezing and thawing method duty cycle twice,fragmentation efficiency of ten—species alga increased over 95%, four species was
between 60%~80%,three species was less than 40%,indicating that crushing method of the three alga(Platymonas
subcordiformis, Chlorella saccharophila, Porphyridium cruentum) should choose other or combination methods. And the results of
antimicrobial activity,which determined against S. aureus using agar diffusion method,indicated that the sufficient crushing

efficiency of alga cells was propitious to releasing and distilling of active substances.
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Jii ¥ (Platymonas subcordifor mis);

474 3011(Isochrysis galbana Parke 3011);

£ [C A F& 3% (Chaetocoreros muelleri):

HJP 3 (Entomoneis sp. Ehrenberg);

/INBER7E: (Chlorella saccharophila);

4: ¥ 8701(Isochrysis galbana Parke 8701);

% [%38% (Chroomonas sp);

— fA#E15 & (Phaeodactylum);

241 1 76 14 (Chaetoceros gracilis);

FH 3% (Zooxanthella microadriatica);

He /N4 35 (Thal assiosira minima Gaarder);

BR 45 42 75 (1sochrysis galbana sp);

4L PR3 (Por phyridium cruentum);

W Hfi4x 3% (Dicrateria sp.);

£ ( Synedra Ehrenberg sp);

AX 3 (Chlamydomonas uva-maris);
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mg/L; NaH,PO, 4.4mg/L; NaSiO; + 9H,O 11mg/L;
FeCeHsO7 - 5H,0 3.9 g/L; ZnSO, - 4H,0 23 mg/L;
MnCl, - 4H,0 178mg/L; CoCl, - 6H,0 12mg/L;
NaEDTA 4.35g/L; CuSO, - 5H,O0 10 mglL;
NaMoO, + 2H,0 7.3 mg/L; VB3, 0.5 mg/L; VB; 100
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Tab.1 Effects of ultrasonic on fragmentation efficiency of alga cells %
S R Kb B ] /i
0.7 1 2 3 4 5 6 8 12
i B 50 85 95 99
4 3011 0 15 90 95
RIRAEHE 95 99
BB 80 99
INERTEE 10 40 70 95
4x34 8701 40 90 95
[ 58 30 85 99
=SB 0 30 60 99
LT AT 70 99
o 95
e/ N BE B 50 80 95
BRAFHEA B 70 99
SRR 30 50 80 99
SCHE s 40 80 99
FRpR 5 15 30 70 90
A B 5 15 30 70 90
ZYPHIEE 20 60 95
TE B PR A% PR A 7 126 400 WL DK IRTBRE A JEL I e 3 s, A1k 3 s,
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Tab.2 Effects of freezing and thawing on fragmentation efficiency of alga cells %
b B URA 5 IR b H— IR S IR VR Rl
i B 5 30 FH 20 80
43 3011 40 80 L UNES 99 100
RRMBEE 40 80 BRAF 45 70 99
BB 50 95 R 5 40
INERTRE 5 30 SCHE A 70 95
4x# 8701 10 60 FrAk 70 95
BT 90 95 A 60 99
=R 5 95 =V HE 25 95
TN BB 25 95
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Tab.3 Effects of crude extracts from different fragment methods with different
fragmentation efficiency on inhibition of S. aureus mm
" - A R BT TR
—K R 40% 85% L) I
INERBE 4.0 4.0 4.0 4.0 5.0
i B 9.0 9.0 9.0 95 12.0
e 8.0 8.0 110 10.0 105
RIRAHEH 7.0 7.0 8.0 8.0 85
AEHR 7.0 7.0 75 7.0 8.0
S4B 3011 8.0 8.0 85 8.0 9.0
Z5 423 8701 15.0 15.0 15.0 15.0 18.0
R 17.0 19.0 19.0 17.0 19.0
3 it it FPERT . AN RE B R S A2k AL 8RB B 8 B Az B LA

LANMIN ISR 4 S T S2u sl 428
BER AN [R] EROCRBUE R ARSI i LR,

T4 17TFRERN S X R EAREER AR Y

Tab.4 Classify of 17—species alga and their characteristics composition of cell-wall

A rl # B r F i
P T G s e e prmen
3011 P e R R A SN, B A
RGN eI LB SLHH TR RN AV (B A S
I ] P Kkt Hp R L /
MBS T e SRE et ki RN AEERRAS
438701 e b U SR U A
R W] s Fasi KR BB T HEANNE 51
= i ey 15040 i R e SRR AR
AT e e AR R B IR, LA
i T BRMEH A L e A
N T FUEIA BREERH R o SRR, A4 B
SR @] b FHH SR U AN AR
sk st e SR SRS AR PR R AN T
T = e R TR RN AR
FrARE ] P Kkt Wk e SRR TR, LA B
K Sl e s el i /
Sy T e SHEH ORI A
MK 4 F AN RE 2T 4E 2R 2H 5 7T RE S A0 PR A PR L 250 2 52 R R A T 52 047 52

BTV PEAH S 20 L BE v 5 21 4 R A EE A, A0 T PRI 421 ( LIsochrysis galbana Parke) MR UL | 41555
SEPREE . /NEREE X R URAAT T 32 77, 3% —FIEERE: IBVRATT sl W B AR DR AR S F IR AR E A R
1f 2RSS, R 30%~A006 MR8 T HA A e, PR RIAYae , JLdmedd 3% il B2 A s BRI 44
WeRRRITE 60% LA b /NREEALEABUARRARE ) M O BRSEFN R, BREFMEGNE 3011 FORRAEHE 48
HEBBSRMPUB A RES, X AT RE S /N EREEA L EES 8701, KB EANIFE R R ARAL99%, 80%F 60%)H £ il
T B (— RIS N RITAEYRNZRY), BRI MR A R BRI R N T A2
I 5 SR AR R L i) 20 B ) A5G TR 2T B VR A R S T R T 4



2007 4 3 H EEHE S WM LR

P 8701 F1 3011 P~ 5k 2R - 51 BRTE PR EUH C Y Ak
YIRS (SOD ) At E b (POD ) & PEAS LT
K, ShRPUMRARE RS, 5 SOD ISR
AT 6. UL B TR & R T P 8 BE 5 19 S5 R AT BB S5 0
AT PREE A K.

P YK 2 LB AR (R 25 % S A RIS L Bspra] L
JE R A B 00 . P A O B S e g
20 Ll AR o R AT LA AR R I v 2 B 7 b 3
T SN T SE L0 PN A B B R PV AR T g
GU T R NS BREE RO 4 A 3R W 75 R vk
LU 2 S R 8, > i 1 P % 150 W AR 3T E] 20 min
WE IR F] 85%.1X — 45 SR 5 TR AT A 45 SR — . X+
Al 35 200 LR AR RO T 5 v A DA 5 A R S b P 2
7 SR e R B R A A R A BRI — i AR VKT
A AT I o e e A e B ) e ) =, A B 1k
PR P 0 T A T A P R

4 & i

TP D TR O 2 ke A M Pl e L
SR T RS R AR TR I B R PR T AL
B 2 HE B B P B A2 R R A T R S S R R
X B A0 R TR, R A P R R (R AR PR,
TEREA A BT AR AP R 2 PR ARG AR BE R i 5 T
IABECE (8T P o ) BB A B

& £ X Wk
[ 1] ZEM. FREGEE R A RIS e

« 25 .

ERRETAR,2001,5: 37—40.

(2] ZEthy. FRER B & ARG FIHT St (0]
&5k TE,2001,6: 12—15.

[3] WAL, FRIEH 2 SEREMES AA. EPA K&
RIEHAFE]. H EHEE259,1999(2): 35—40.

[4] Fenical W, Sethna K M,Lloyd G K. Marine microorganisms
as a developing resource for drug discovery[J]. Pharmaceu-
tical Pharmaceutical News,2002,9: 489—494.

(5] sk, W 4ii sk es 4 Bl TG i e 2 M e i 0
F1 0 /N B TIOR3 14 B 9 R0OBE (D). %8 3R 2 40, 1996,
18(3): 327—329

[6] FEEHEMW =B % BEeEPEZASURENRY
FIR AR I REUF T HE )] £ A FH#,2004,25(11): 337
—339

(7] ERZE G ZPPURSERRIERE | Z00E
BEAE A9 T AR J€.2000,20(1): 17—26

[8] ST, TRz BERM. BRI RN 2 —H [Rdh e
WHFFTIE D] 50 [ A ) T RE A4 R,2004,24(2): 30—33.

(9] #b A 28 B FM AR, 4 FBERE P50 Je HUs Py
PRI A B[] RO K22 41,2005,32(1):
81—86.

[10] F WPk T BIRESE. 8RS AeA A 2 Uk b 14 g ).
PR 2,2004,3(5): 43—48.

(10 ] 4l BV B e, 5. P S AL AR IR AR [J]. 10 7R
P& 235,2000,19(10): 629—630.

(12 ] EAEE2EAE 0 855, BREFHIAE 8701 MUK
HLER[J]. 7K 7= 2441%,2001,25(1): 20—25.

(13 ] JEigHe 25 A R ah. 55 . B IR R TS LA 1
FEPEL AR £,2003,23(3): 272—275.

(14 ] FVRDR, BRI . SEBREEAN AL 0 Lo )] 16
PEIE,2004,23 (4): 71—74.



