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( , 1995): 1.6
( ): ( ): SPSS11.3
( ) 2
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), : (600 ), :
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, > 1.00%
(LSD: P>0.05),
, 3.00% ,
(LSD: P<0.05) A C D E 0.50%
, B 0.75% 100%
, , 0.50% 98.4%
2.2
; (t . P>0.05),
F 1 BRKEERREFNKXETEINEE%)
Tab.1 The inhibitory rate of water-soluble phase in sea mud on E. coli (%)
(W%)
0.10 0.25 0.50 0.75 1.00 1.50 2.00 3.00 4.00
A 18.9 32.2 68.7 100 100 100 — — —
B 16.5 28.7 64.4 100 100 100 100 — —
C 17.8 25.6 67.9 100 100 100 — — —
D 18.3 30.4 66.3 100 100 100 — — —
E 20.2 33.8 71.4 100 100 100 — — —
71.2 93.1 100 100 100 — — — —
— — — — 69.0 85.2 100 100 100
3 ;e
*2 BREKBRRNESEHEGHHKENINEE %)
Tab.2 The inhibitory rate of water-soluble phase in sea mud on St. aureus (%)
(W%)
0.10 0.25 0.50 0.75 1.00 1.50 2.00 3.00 4.00
A 5.6 18.3 50.6 81.9 100 100 100 — —
B — 20.7 53.2 83.4 100 100 100 — —
C — 18.7 52.8 79.2 100 100 100 — —
D — 17.5 49.6 78.1 100 100 100 — —
E — 19.7 51.3 80.3 100 100 100 — —
715 78.8 86.3 100 100 100 — — —
— — 38.7 — — 85.9 92.2 100 100
F3 BRKBARRNBHMBERINEZE%)
Tab.3 The inhibitory rate of sea water-soluble phase on A. niger (%)
(W%)
0.10 0.25 0.50 0.75 1.00 1.50 2.00 3.00 4.00
A 32.2 67.8 100 100 100 — — — —
B 31.4 65.7 98.4 100 100 — — — —
C 33.3 66.2 100 100 100 — — — —
D 34.2 68.3 100 100 100 — — — —
E 33.9 67.5 100 100 100 — — — —
100 100 100 — — — — — —
100 100 100 — — — — — —
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, 0.50% , 5
, (LSD: P<0.05); 5 ,
0.50% ,
(LSD: P>0.05) ,
2.3 )
) 2.5
, 4 A B C D E
, ) 7 8
9
(t : P>0.05), 72h
, 2.00% ,
100% 6~ 9 ,
2% 72h ,
, , 100%
(LSD: P<0.05),
2.4 MIC
MIC , , 3
A B C D E MiC
x4 BRKBERNBEIKENINEE%)
Tab.4 The inhibitory rate of water-soluble phase in sea mud on C. albicansa (%)
(W%)
0.10 0.25 0.50 0.75 1.00 1.50 2.00 3.00 4.00
A — — 6.4 23.7 61.2 80.7 100 100 100
B —_ — — 24.5 63.1 81.2 100 100 100
c —_ — — 25.3 59.7 78.6 100 100 100
D — — — 22.9 60.7 82.4 100 100 100
E — — — 21.8 62.3 83.1 100 100 100
100 100 100 — — — — — —
71.9 83.5 94.2 100 100 100 — — —
5 BIRKBIKRRR MICE(%, )
Tab.5 The MIC of water-soluble phase in sea mud (%, quality percentage)
A 0.75 1.00 0.50 2.00
B 0.75 1.00 0.75 2.00
C 0.75 1.00 0.50 2.00
D 0.75 1.00 0.50 2.00
E 0.75 1.00 0.50 2.00
0.50 0.75 0.10 0.10
2.00 3.00 0.10 0.75
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*6 BRKBEERRNXBITENNEES

Tab.6 Antibacterial activity of water-soluble phase in sea mud on E. coli

oD

Oh 5h 10h 15h 20h 25h 30h 35h 40h 45h 50h

55h

60h

65h

m O O @ >

0.021 0.023 0.072 0.143 0.211 0.222 0.195 0.231 0.193 0.187 0.214
0.021 0.022 0.083 0.124 0.231 0.226 0.194 0.178 0.141 0.211 0.232
0.082 0.093 0.143 0.102 0.133 0.175 0.183 0.144 0.161 0.190 0.215
0.092 0.068 0.131 0.114 0.120 0.152 0.175 0.203 0.196 0.213 0.234
0.071 0.102 0.121 0.133 0.170 0.165 0.154 0.204 0.213 0.236 0.254
0.011 0.012 0.011 0.013 0.011 0.012 0.012 0.013 0.014 0.020 0.018
0.011 0.016 0.015 0.018 0.019 0.020 0.023 0.021 0.024 0.023 0.022
0.088 0.097 0.101 0.122 0.586 1.089 1.412 1.744 1840 1.865 1.912
0.121 0.352 1.232 1.785 1.992 2.056 2.114 2.248 2251 2.261 2.265

0.172
0.210
0.206
0.240
0.237
0.019
0.024
1.922
2.269

0.221
0.190
0.197
0.190
0.217
0.020
0.021
1.934
2.270

0.223
0.184
0.210
0.204
0.226
0.020
0.023
1.935
2.271

RT BRKERRMNEERFGEAKRENNEEE

Tab.7 Antibacterial activity of water-soluble phase in sea mud on St. aureus

oD

Oh 5h 10h 15h 20h 25h 30h 35h 40h 45h 50h

55h

60h

65h

m o O @ >

0.132 0.154 0.140 0.193 0.203 0.252 0.241 0.243 0.256 0.233 0.214
0.112 0.147 0.139 0.123 0.217 0.234 0.221 0.245 0.263 0.263 0.224
0.141 0.190 0.243 0.226 0.237 0.243 0.254 0.226 0.273 0.235 0.243
0.153 0.161 0.207 0.233 0.241 0.236 0.217 0.223 0.230 0.236 0.261
0.174 0.208 0.216 0.253 0.271 0.265 0.264 0.253 0.241 0.258 0.282
0.048 0.045 0.050 0.051 0.049 0.053 0.053 0.061 0.062 0.059 0.060
0.044 0.048 0.050 0.052 0.054 0.053 0.056 0.061 0.062 0.060 0.058
0.121 0.132 0.144 0.498 1.329 1.545 1559 1597 1.564 1.594 1.601
0.098 0.241 1.451 1523 1531 1534 1560 1558 1559 1.610 1.587

0.223
0.241
0.261
0.243
0.267
0.059
0.059
1.605
1.593

0.206
0.262
0.250
0.250
0.270
0.063
0.062
1.623
1.612

0.210
0.273
0.248
0.253
0.261
0.059
0.063
1.634
1.604

®8 BRKABKRAMEBHEERINEENMS

Tab.8 Antibacterial activity of water-soluble phase in sea mud on A. niger

oD

Oh 5h 10h 15h 20h 25h 30h 35h 40h 45h 50h

55h

60h

65h

m o O mw >

0.110 0.097 0.135 0.142 0.161 0.170 0.183 0.165 0.154 0.172 0.143
0.113 0.102 0.126 0.139 0.145 0.171 0.153 0.162 0.148 0.191 0.145
0.093 0.142 0.158 0.166 0.193 0.207 0.178 0.189 0.165 0.175 0.163
0.104 0.112 0.143 0.156 0.162 0.181 0.175 0.193 0.191 0.204 0.210
0.131 0.122 0.145 0.116 0.153 0.161 0.170 0.145 0.168 0.180 0.144
0.051 0.062 0.059 0.061 0.063 0.058 0.061 0.064 0.063 0.071 0.069
0.047 0.048 0.053 0.052 0.054 0.058 0.056 0.060 0.062 0.062 0.058
0.135 0.138 0.145 1.056 1.821 2.387 2.511 2526 2.531 2.534 2.579
0.123 0.124 0.231 1.218 1.527 2.449 2521 2532 2564 2587 2.588

0.162
0.203
0.159
0.209
0.153
0.072
0.059
2.604
2.601

0.186
0.164
0.161
0.187
0.133
0.070
0.062
2.603
2.599

0.159
0.172
0.170
0.176
0.149
0.069
0.059
2.608
2.613

0.75% ,

, (Lee et al, 1998; Galati

, 2003),

et al,
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®9 BREKBKAMNBEBSHKERMEEL
Tab.9 Antibacterial activity of water-soluble phase in sea mud on C. albicansa
oD
Oh 5h 10h 15h 20h 25h 30h 35h 40h 45h 50h 55h 60h 65h
A 0.211 0.241 0.226 0.243 0.251 0.282 0.307 0.319 0.323 0.326 0.299 0.304 0.287 0.333
B 0.201 0.222 0.243 0.272 0.219 0.265 0.324 0.333 0.376 0.385 0.386 0.349 0.337 0.340
C 0.240 0.225 0.219 0.282 0.311 0.332 0.346 0.352 0.362 0.335 0.322 0.351 0.344 0.353
D 0.251 0.246 0.265 0.272 0.258 0.284 0.293 0.302 0.280 0.274 0.293 0.296 0.320 0.331
E 0.241 0.263 0.255 0.284 0.296 0.308 0.322 0.334 0.331 0.325 0.360 0.358 0.353 0.347
0.058 0.055 0.060 0.061 0.059 0.053 0.063 0.071 0.072 0.079 0.073 0.069 0.073 0.074
0.077 0.078 0.084 0.086 0.089 0.091 0.087 0.092 0.095 0.091 0.094 0.093 0.102 0.098
0.214 0.216 0.218 0.224 0559 1.321 1.778 2310 2.322 2.389 2399 2401 2401 2.404
0.214 0.321 1.259 1564 2.013 2227 2398 2411 2432 2435 2439 2438 2451 2453
, , 2008.
, ’ . , 25(2): 114—116
, 2000. . , 21(3): 42—
44
! , 2000.
' , 15(1): 41—44
, Galati E M, Giufrida D, Dugo G et al, 2003. Chemical charac-
Vo Ve Ve Ge Fe Mg Zn Sr Ca, terization and biological effects of Sicilian Opuntia ficus in-
( , 2008), dica (L) mill. Fruit juice: antioxidant and antiulcerogenic
activity. J Aigric Food Chem, 51(17): 4903—4908
! ! Lee H J, Choi G J, Cho K'Y, 1998. Correlation of lipid peroxida-
tion in Botrytis cinerea caused by dicarboximide fungicides
with their fungicidal activity. Journal of Agricultural Food
Chemistry, 46: 737—741
. 1995, i Mao R Z, Ye H D, 1997. Skin smoothing effects of dead sea
) minerals. Israel International Journal of Cosmetic Science,
136—148 (19): 105—110
, , 2000. O- Miller B F, Benjamin F, Abrams R et al, 1942. Antibacterial proper-
, 30(3): 10—11 ties of protamine and histone. Science, 96(2): 428—430
, , 2008, Motohino T, 1996. Protamine and emusifiers as food preservative.
) , 39(1): 8—13 Japan, Kokai Tokkyo Koho, 2—25
, . 2002. (EGb) Uytlendale M, Debevere J, 1994. Evaluation of the antimicrobial

, 23(9): 118—121

activity of protamine. Food Microbiology, 11: 417—427
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THE ANTIBACTERIA EFFECTS OF WATER-SOLUBLE PHASE OF SEA MUD

YANG Tao, XU Qing, XIN Jian-Mei, LUO Hong-Yu
(Faculty of Food and Pharmacy, Zhejiang Ocean University, Zhoushan, 316000)

Abstract Sea muds taken off Xiushan, Zhejiang were studied for examining in vitro inhibition effect on Escherichia
coli, St. aureus, Aspergillus niger and Candida albicansa. The muds in different concentrations at the same pH value were
sampled in different places. With well-accepted synthesized antiseptics on hydroxymethyl benzoate and propyl
p-hydroxybenzoate, bacteriostasis kinetic curve of soluble phase of sea mud system was established. The results show that
the sea muds show a similar antibacterial effect without significant difference (P>0.05). They inhibited bacteria to some
degrees, which increased with the increase in sea mud concentration. The minimum inhibition concentration (MIC) of a sea
mud on Escherichia coli, St. aureus, Aspergillus niger, and Candida albicansa is 0.75, 1.00, 0.50, and 2.00, respectively.
Compared with hydrobenzoate, the inhibition effect of water-soluble phase is similar to that of propyl p-hydroxybenzoate
but better. Compared with hydroxymethyl benzoate and propyl p-hydroxybenzoate, the inhibition effect on mold is similar;
on yeast is weaker. Bacteriostasis kinetic curve shows that a sea mud containing medium (within 72h after inoculation)
depressed the growth of test strains to a lower level in 100% coverage. Therefore, antibacterial application of sea mud shall
be promising in food preservation, cosmetic industry and medical field.

Key words Water-soluble system of sea mud, MIC value, Bacteriostasis kinetic curve, Antibacterial effect



