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说明：不同字母间表示差异显著（P<0.05）.
Note:Different letters indicate statistically significant
differences ( P<0.05).

图 1 发酵时间对海带粗蛋白含量的影响

Fig.1 The influence of fermentation time on the
crude protein content of Laminaria japonica
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说明：不同字母间表示差异显著（P<0.05）.
Note:Different letters indicate statistically significant
differences (P<0.05).

图 2 发酵温度对海带粗蛋白含量的影响

Fig.2 The influence of fermentation temperature
on the crude protein content of Laminaria japonica

说明：不同字母间表示差异显著（P<0.05）.
Note:Different letters indicate statistically significant
differences (P<0.05).

图 3 枯草芽孢杆菌接种剂量对海带粗蛋白含量的影响

Fig.3 The influence of inoculation amount dose on
the crude protein content of Laminaria japonica
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a） 蛋白酶 Protease

b） 淀粉酶Amylase

图 5 枯草芽孢杆菌发酵海带对刺参消化酶活性的影响

Fig.5 The influence of feeding fermented seaweed
on the digestive enzyme activity of the sea cucumber
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b） 总超氧化物歧化酶 T-SOD

图 4 枯草芽孢杆菌发酵海带对刺参
免疫活性的影响

Fig.4 The influence of feeding fermented seaweed
on immunoactivity of the sea cucumber
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c） 纤维酶Cellulose
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Note:Different letters indicate statistically significant
differences(P<0.05).
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*$+ 9 _̀̀_ae_% 9Z[hae_% 9Z[ỲaeM% 37/#( 2̀2,.1783.</.:323.71. @'/:E 71A3-6<-12= !:#F-#'.E2F2"2F" @8/

=-&@1&.7@/:73-1,2!+-(*$$'.I##" (aU,/:,'7,-3% "***% #K#!L"# "J#T"HH(
*J+ �I% �(>(��SNT@�ÀQ§Nâ{YmA·(Á0QRE++¼% #KKK% H!#"# LGTLJ(
*H+ ka)be% 94)Nd% +̀)X+% 37/'(S.</.:323.7&0.&.T6=3:101:122,.3-36=&.631. 63/:,:,2@3-!3J2.1*(G2J'.

L-J2F*('." @83.1&-,-$'.E#E%&-F-(#'./.C 176=&'86/::</-1C36(O16< n9<3''016< 2̀2,.&'&A8% "**K% "J# JIJTJ$"(
*K+ [p% Êà�(ÌÍçàZ[§( ��§( lw§!Ûà|§¬úmËË=�(Ì�no% "*#"%GG!"*"#"HTG"(
*#*+ )*s% +,% -�á% î(-.�@/0/ çàgèA·mUV(>&01E++¼% "**$% G$!L"#

$*$T$#*(
*##+ Ê��% 123% 45�% î(ÌÍ§Úv6Ì7��ijO�y1m¢üUV(Éo*+Û7% "*#*%

G#!I"# I"TIH(
*#" + QRZ4 d c% )̀4 P +% 94) _ N(e<33003:76&0517/21. S &./.71/:1C 67-366/@1'1781. B,53.1'36&076<3''3C

7,-7'36!:#$2"*.('..*F#F.*." (P&2= h1&'&:<32M<861&'P% "**L% #GJ!L"# "KKTG*I(
*#G+ �8% 9�:% 123% î(;<ÌÍ�Àìí!çàñiggèmUV(01*+% "*#*% GL!L"# $LT$K(
*#L+ =>?(6uÌ�Ãe�g����Dh\n@mUV(òý# ª<E+% "**K(
*#I+ �¾9% A��% %B(��SNâWn@^CDèé¦ÞmA·(ÜTE+Û7% "**L% "I!L"# #*#T#*G(
*#$+ F:ã((glGâN�HN6u��mUV(�I# $JÒoE+% "*##(
*#J+ _̀)bqS% baeS9Z4MSO+(X/:71:/:1C @/:73-1/1. 016<# /-3513f(aU,/:,'7,-3% #KKH% #$*!G0L"# #JJT"*G(
*#H+ _S)bM̀Mae9% MR̀a)MRaYk% M̀Naè_aèè%Z_aY4X9(S003:76&0/=-&@1&71:@/:73-1,2&. @'/:E 71A3-6<-12=

:#F-#'.E2F2"2F 6,-515/'/.C A-&f7<(aU,/:,'7,-3% #KKH% #$J!G0L"# G*#TG#G(
*#K+ ö*K% ILM% q�Ñ% î(Ì�>6i»¼fgrNu`@(ÁÂÃmNÝDø¢ßmA·(QR+¼%

"**#% "I!I"# LLHTLIG(
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