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nd
a lbin o Pa ra lic hrhys
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~
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de ve lo Pm e n tal e o n se qu e n e e s in e lu d in g

m al Pig m e n tat io n
.

A fe w re se

arc h ers hav e re Po rte d th e

Po s itive e o

讹la tio n b e twe
e n th e de e re as in g o f al b in ism

o f fl at fish an d th e inc re a sin g o f le v els o f D H A o r
rat io

o f D H刀E PA in d ie ts [ 5 1
.

玩 th e s e stu d ie s
,

larv
a e

w e re d iv id ed in to se vera l g ro uPs an d fe d w ith d ift 七re n t

die ts
, s u e h as z o o Pla n k to n

,

ro tife r an d A庇m ia

e n ri e h ed w ith m a ri n e 0 11 m ie ellar em u lsio n s in

d iffe re n t le v els
,

an d w ere m e a su re d th e e o n te n ts o f

fat ty ac ids in d iffe re n t tissu e s o f fi sh
.

Th
e ra te s o f

m al Pigm e n tat io n o f th e s e g ro u Ps we re e o m Pare d
,

an d

th e e
ffe

e ts o f fat ty ac id s s u e h a s D HA an d EP A w ere

e v al u at e d
.

It 15 n o t c lear w hy so m e fi sh are al b in o an d

th e o th e rs
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n o
rm

a l in th e s
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g ro uP fe d w ith th e

sa m e d ie ts an d g re w u n d e r th e s
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e e n v iro n n le n tal

e o n d itio n s
.

Th
e ai m o f thi

s s tu d y 15 to e v al u a te th e e o n te n ts

o f E PA an d D H A in m u se le an d ski n o f Ja Pan e se

fl o u n d e r ju ve n ile s fe d wi th s

am
e d ie ts an d u n d e r th e

s

am
e re ari

n g e n v iro n m e n t
.

T h e Po ssibilitie s o f
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2 M at e ri al s a n d M e th o d s

2
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1 Sa m Ples

T w o g ro u Ps o f JaPan e se fl o u n d e r ju 、e n ile s

(gro u p A : 5
.

o em to tal le n g th in av e r雌e ) an d yo u n g

fish e s (g ro u p B : 15
.

o e m to tal le n g th in av er 笔e )

w e re e o lle e te d ran d o m ly fro m H u ax in S e a fo o d Pro d u e t

C o 甲o r a tlo n in W e ihai
,

Shan d o n g Pr o vin e e
,

(二hin a
.

Th
e se ju v en ile s w ere fe d w ith e o ln 们n erc ia l m iero

-

Palt iele die ts an d the yo u n g fi sh we re w ith fro
z e n

fre
sh fo o d

.

E ac h gro uP inc lu d ed 10 in d iv id ual s o f

n o n n al fi she s an d 10 in div idu al s o f al b in o fi sh e s

w hi eh g re w in th e s

am
e re ari

n g ta n k
.

T卜ese liv e

fi sh e s w ere tra n sP o
rte d to Lab

.

o f Fi sh B ehav io r
,

Oc
ean Un iv ers ity o f C hin a

.

Al l th e ski n o f o e u lar sid e

in eac h fi sh w as Pe e le d o ff
.

Th
e m u sc le in th e s

am
e

s e e tio n o f n o n llal an d al b in o fi sh b o d ie s w ere

e o llec te d too
.

Al l spe c im e n s o f ski n an d m u s ele w ere

fro
z e n a t 一 2 0 ℃

.
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Th
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而
n u te s m雨

n g th e fa tty ac id s b e m eth ylate d
.

Fi n al ly

lm L o f he x an e w a s a dd e d w ith sti币n g
.

Th
e e x tr a c t

w a s u se d fo r an a lysis
.

Th
e e x t
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t W a s p u t in to a H p 6 8 9 o 兀

.

(即
,

U S A ) g as ehro m at o gran h e r eq u ipp e d w ith a BPX 7 0

e o lu mn 50 m 大 0
.

Z rn r n
, u si n g hy dro g en a s e

arn
e r g a s

at a Pre s su re o f l0()
sk g Pa

.

Th
e inj e c tio n an d

de te e tio n tem p e

ratu re s w ere 2 5 ℃
.

Pe ak id e n tifi c at io n

an d qu an tifi e ati o n w ere do n e in a eal ib ra ted Plo tte r

in te g ra to r by c o m P硕
n g w ith kn

o

wn
stan d ard s an d

w e ll
一eh a ra e te ri z e d fi sh 0 11

.
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3 Sta ti sti e al a n a】ysi s

Th
e e o n te n ts o f liPid ac id s we re eal e u la te d

.

V ari an c e o f the d at a 15 g iv e n a s th e s tan da rd d ev iat io n

o f th e m ean o f th re e re Plieate
s w ith d iffe re n e e s b e in g

te ste d fo r stat istie al sig n ifi e an e e (p < 0
.

0 5 ) b y o n e -

w ay AN O V A
.

Fre q u e n e y d a ta we re stan d ard iz e d

u sing a sq uare ro o t t
ran

sfo rm ati
o n be fo re an al ys is

.

Re gre s sio n e u rv e s an d e o

rre lat ion e oe ffi eie n ts we re

eal e u late d in o rd e r to te st th e in e o 印o
rat io n o f d ie ta ry

fa tt y ac id s in to bo d y tis su e s
.

3 R C su lts

Av
era g e Perc e n t e o n te n ts o f D H A an d E PA in

ski n an d m u s ele o f n o r n lal 助d a lb in o fi sh a re

Pre se n ted in T ab
.

1
.
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T a b
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1 Pe rc e n t e o ni e n肠 of D H A 仙d E PA a n d the ra tio s o f

D H A / EPA in s匕 n 叨 d 幻口理咒le of no r n lal a n d 目 bin o p
.

0如ce us (g
r o叩 A
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卯le
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Ski n
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侧X加

尸 < 0
.

0 1

13
.

1 50 土 0
.

9 10

9
.

砚M】1 士 0
.

8别 )

P < 0 0 1

7
.

32 2 士 1
.

35 7

3
.

59 8 士 1
.

2砍沼

P > 0
.

0 5

4
.

57 4 上 0
.

194

4 42 0 土 0
.

l8()

P > 0
.

0 5

16
.

263 士 1
.

00 1

13
.

165 土 1
.

3 1且

P > 0
.

0 5

2 0
.

8 79 士 0
.

53 6

19
.

《洲阳 土 2
.

叹资因

P > 0
、

0 5

4
.

92 3 士 0
.

148

5
.

3 72 士 0
.

《双i

P > 0
.

0 5

4
.

50 1 士 0
.

1 42

4
.

段53 士 0
.

72 1

P > 0
.

0 5

3
.

加3

2
.

62 了

72 0

l的

兜咖脚663
1111勺‘l

T ab
,

1 sh o w ed th at th e ab so lu te e o n te n ts o f E PA

ran g ed fro m 3
.

5 98 to 7
.

3 2 2 Pe r e e n t o f to tal fa tt y

ac id in ski n an d m u se le o f sa ln Ple d al b in o an d n o

rm al

fi sh
.

NO
sig n ifi e an t d iffe re n e e s (P > 0

.

0 5 ) we re

o b se rv e d in E PA e o n te n ts
am

o n g ski n an d m u s ele in

the
s e
tw

o g
rou

p s o f fi sh (g ro up A
,

B )
.

Tb e ab s o lut e

c o n te n ts o f D HA we re Z 一 4
.

5 tim e s hi gh e r th an th o s e

o f E PA in the sa ln e tiss u e s o f al b in o o r n o llllal fi sh
.

H o w e v e r ,

in ski n an d m u se le o f n o r lllal an d alb in o

fi sh
,

the ab s o lu te e o n te n ts o f D H A ehan g ed

d ra 们n at ieal ly
.

B o th in n o

rm al an d ai b in o fi sh
,

th e

ab so lu te e o n te n ts o f D HA in m u s ele w e re o ve r 13 %

o f tot al fa tty ac id s
,

b u t th e ab s o lut e eon te n ts o f D H A

in m u sele o f al b in o fi sh we re slig hti y lo w e r th an th at

o f n o
rm

al fi sh
.

Th
ere 15 sti ll n o sig ni fi ean t d iffe re n e e

b e twe
e n the m at th e le v el o f p < 0

.

0 5
.

T七e hig h e s t

e o n te n t wa
s o b tai n ed (2 0

.

8 7 9 % ) in m u se le o f n o

rm al

fi sh (15
.

o e m in a v e ra ge TL )
.

Th
e ab so lu te e o n te n ts

o f D H A in ski n

we re g e n e ral ly lo we
r th an th o se in

m u sc le o f th e s

am
e fi sh

.

B u t th e lar g est di ffe ren
e e of

D H A e o n te n ts w as o b tal n e d be tw ee n lh e ski n o f al b in o

an d n o n llal fi sh
.

It w a s n o ti e e d th at th e ab so lu te

e o n te n ts o f D HA in s k in o f a lb in o fi sh w ere

sig n ifi ean tly lo we
r ,

an d ab o u t hal f o f th a t v al u e in

ski n o f n o
rm al fi sh in the sa们口e g ro uP

.

丁b e s ta tls tieai

an al ysis sh o w e d that th ere w a s sig n ifi e an t d iffe re n e e

b以w e e n th e m at th e le ve l o f P < 0
.

0 1
.

In e o m Pari
s o n w ith th e ra tio o f D H A to EPA in

th e s e tiss u e s (T a b
.

1 )
,

th e re su lts sh o we d th at in

th e s e tw o gro u Ps o f fi sh
,
the ra tio s o f D H A丫E PA in

ski n a n d m u sele o f a lb in o fi sh w ere a little lo w e r than

th o se in n o llllal ski n an d m u sc le
.

B llt th e ra tio s o f

D H A / E PA in al b in o an d n o rlllal m u sele o f fi sh w ere

b o th hig h e r th an th o se in s

am Pled ski n
.

4 D ise u ssio n

A n u m b e r o f stu d ie s h a v e sh o w n th at

Pig m e n ta tio n o f JaP an e s e fl o u n d er 15 gre at ly afl七ete d

by th e q u al ity o f d ie ts g ive n d u ri n g larv al

st a g e [ “
,

7
,

’3 ;
, 。印e ei己ly by ( n 一 3 ) 址gm y

u n sat u
rat

ed fa tty ac id s ((n 一 3 ) H UFA )
,

in elu d in g

n
以 an d EPA t1 4 〕

.

凡tty ac id e o

呷
o sitio n s o f 桩ss u e s

are Par’t ly de te rm in e d by th e le vels o f fat ty ac id s

a v ai lab le fro m the d ie ts
.

Th
e liv in g fee d s

, s u eh as

A rt em ia an d R o ti fe r , e n ri e he d w ith D H A an d E PA

ri e h fi sh 0 11
, e o u ld im Pro v e larv al Pig m e n

tat io n

sig n in e

antl
y[ 1 2

,
1 5 一 1 7 〕

.

Ho w ev e r ,

su ch c o n elu sio n

w as e hal le n g ed b y th e o b s erv at io n th at larv al

Pig m e n ta tio n 15 n o t d e te rm in e d b y D H A ab so lu te

e o n te n t
,

b u t ra lh e r th e ra ti o o f D HA / E PA in la r val

加d y[ 1 8」
.

肠az aw a〔14 」 s u g g e ste d th at lac k s o f

Pig m e n tat io n ac e o m Pa n le d w ith ab no rm al re spo n se s to

lig ht ste m fro m th e re ti n al ab n o

rm al ity c a u se d by

d e fi eient e x pe ri m en tal d iet s
.

Lo w le v els o f die tary

v ita m in A an d D H A m ay in te rfe re w ith the th o do Psin

syn th e sis in th e re tin a
.

Tb is d efee t e o u ld in tu rn

d isru Pt tra n sm is sio n o f sig n al s

fro m th e re ti n a to th e

e e n tra l n erv o u s sys te m
,

w 址eh 15 req
uire d fo r

tri g g eri n g Pitu itary Pro d u c ti o n o f me lan o Pho re

sti m u lat in g h o rm
o n e (M SH )

.

W itho u t 而
5 e n d o eri n e

sig n al
,

m elan in syn th e sis e an n o t c o n ti n u e ,

le adi n g to

Pig m e n tat io n de fi e ie n ey fi n al ly
.

Th
e Pre su m Ptio n s

me
n tio n e d ab o ve w ere n o t ev iden e e d by d i化 c t

e x pe ri m e n tal d at a till to d ay
.

It 15 w ell kn
o

wn th a t th e

c o n te n ts o f D H A in ti s su e s o f fl atfi sh sh o w d ire c t

re lati o n shi P w ith the fo rm at ion
o f Pig m e n t in fi sh

b o d y
.

In th is s tu d y
,

th e s

am Ple d P
.

0 1动ac eus yo u n g



1 期 Z hu Jie
, et al

.

:
C o m pa ri s ,。n s o f D H A a n d E PA e o n t e n t s in sk in an d
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no rm

a l a n d a lbin o Pa ra lic hth, 侣 0 11状u ℃us 7 7

fi sh we re re are d in the
sa 们。e liv in g e n v iro n m en t an d

w ith lhe sa rn e die ts
.

o u r re su lts hav e sh o w n th 王比 th e

e o n te n t o f D H A in the ski n o f al b in o fi sh 15

sig n ifi ean tly lo w e r th an th at in th e ski n o f th e n o

rm al
,

an d th e e o n te n t o f D H A in n lu s c le o f a】bin o fi sh 15

high e r th an th at in ski n ,

w hieh 15 51而lar to th at in th e

m u se le o f the n o

rm al
.
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正常和白化褐牙坪皮肤和肌肉中 D H A 和 E PA 含量的比较

朱 杰
,

张秀梅
,

高天翔
(中国海洋大学水产学院

,

山东 青岛 2仅诫M〕3

摘要
:
利用气相色谱法对相同养殖条件下生长的正 常和 白化褐牙虾(Pa ra lic hth ys 。l

~
us )的皮肤 和肌肉组织中的 D HA 和

EPA 含量进行了 比较分析
。

结果显示
,

正常和白化褐牙鲜的皮肤和肌肉中 E PA 含量相近
,

但 白化个体皮肤中 D H A 含量

显著低于正常个体
,

约为后者的 1 /2
。

而两者肌肉中的 D H A 含量则没有 显著差异
。

同时
,

白化个体皮肤 和肌肉组织中

的 D H刀E PA 比值略低于正常个体
。

这一结果证明 白化褐 牙鲜皮肤蓄积或利用 D H A 的能力要低于正常褐牙奸
。

关于虾

鲤类白化现象同鱼体对饵料中脂肪 酸类物质的利用率之 间的关系有待深人研究
。
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