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Effects of dietary Schizochytrium limacinum on the growth, immunity and
digestion enzyme activity of sea cucumber Apostichopus japonicus
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ABSTRACT As an immuno-potentiator Schizochytrium limacinum was widely used in aquacul-
ture, however its impact in the farming of sea cucumber Apostichopus japonicus Selenka has not been
reported. The purpose of this study is to evaluate the effects of dietary S. limacinum on the growth,
immunity and the digestion enzyme activities of sea cucumber A. japonicus, and therefore to determine

its optimal portion in the feeding diet. In the 8-week experiment, three groups of sea cucumber ( with
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initial average weight of 12.5 £2. 0g) were fed with basic diet implemented with different portions of
S. limacinum: 0.5% ( Group B), 1.25% (Group C), and 2.0% ( Group D). The control group
( A)was fed with the same basal diet only. The results showed that the specific growth rate (SGR) was
significantly higher in Group C and D compared to the control group (P <0.05). Compared to the
control, Groups C and D also showed significantly higher activities in terms of alkaline phosphatase
( AKP) ,acid phosphatase( ACP) , lysozyme (1.ZM) , superoxide dismutase (SOD) , phagocytic activity,
and intestinal amylase (P <0.05). When fed with 1. 25% S. limacinum ( Group C), the sea cucumber
exhibited significantly higher respiratory burst activity in coelomic fluid and higher activity of intestinal
protease than the control group (P <0.05). In Group B, the activities of AKP, I.ZM and intestinal am-
ylase were significantly higher than those of the control group (P <0.05). During the feeding experi-
ment, all the treated sea cucumbers were healthy. Based on the facts above, our conclusions are: (1)
Basic diet with the addition of 1. 25% S. limacinum effectively enhances the growth and the immunity of
sea cucumber; (2) Long-term administration of S. limacinum should be safe in sea cucumber farming.
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Z4A5 3 Schizochytrium limacinum J2&J& T E# ] Eumycota , BI & 44 Oomycetes , 7K & H Saprolegniales , i 3% 47
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1 1‘1*457?5% Table 1  Nutrients of basic feed
4> Ingredient 21 Content( % )
1.1 Tg“tgﬁjyj')lﬁl. MM Crude protein 16
MRS Crude fat 1.5
SEEGHI 950 Skl =T 2012 4F 11 H 10 S FILARA H & HIZF4E  Crude fiber 16
SR G R RATIVA 7, SRR SRRy (12,5 £2.0) g, MIT cndend T
SEEGH, IS TR N BEENAR (D =80 cm,h =60 cm) T FE, £t NaCl 5.0
3:6/;\‘ ,7J(“/E1< 12.0 £0.5 ) C y [)J\ SQ%ZFH%E{H ffﬂ*‘ii’@ﬁ*ﬁﬂ% 7 d JEE  Total phosphorus 0.6
& PR AN ST R SRR T B IR B Sy 12 1 B e o

7K4y  Moisture 12

BORMNAR P TR SE I . SEgR g 4 A, B 3 AN EE A, A
SIS 50 Sk, FRPH g ALTS6 d, i ISR 1 2% BRI 1R RIS ] 16100,
K H 09: 00 W ERFRIHFIZEAE , T 4b 708 S K, 1 IR B2k 58 <, KR (12.0 £0.5) °C, #8328 —30,pH 7. 8
-8. 2, A4 =5 mg/L, A <0.5 mg/L, TASA <0. 1 mg/L,

SEIFER AR 2B A S O BT, OB SRS WA 1 A3 BITE R T s Rl 75 0.0. 5% (1. 25%
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2. 0% RO Z4ar e, O 4 RSz og: Aok k) 0L TR AR AR S8 - ARDRHER R A 100 H 0 ( 22E %%
2012) , £ JFORHZEC L 8 B R TR A 4T SR G INAGE & /KA, 4 SBT3 251 (1B R B T KA il 1Y) F-26-
1A B H B AR 1.0 mm EBHS , MEAR N S0°CHET-

1.2 HmIEERSHTNERE

ISR TR 0,14 28 42 56 d, AELHFEALIN 3 k328602, Ak F—UCHEETAE (1 ml) $HEC 1 ml ARBEIE ZE ki
LA, PR R B A T AR ST T A = ik il e B e A s AL (SOD ) BB IR I ( AKP ) | B i
(ACP) TR (LZM) S50 dabn . Armaii e S8 5k 5046 (2011) 7 ik AR BB VT W R & 17 7 1) 22 2% Song
S (1994) o TRIBT OGS A s PO A, YR RCBUZRALL PR A — 20°C A 15 D 2 R T AR 1 (R B e i
YT R A =R & IE ) o SCIREE TR  RFSEEE S 24 h SRJG XA S IRl o TR0 PR
1.3 HEAK

i 8 H: KR (Specific Growth Rate ,SGR,% /d) =100% x (InW, —InW,)/t, W, W, Fl W, 235 H ¥ 4G K &
IS R NG IS R5 L N O
1.4 HEFHITESH

B AEK HI SPSS 19 Xt PR 845l 64707 225341 , ] Tukey 33647 2 8 AL, W E7KFR P <0.05,

2 #R

2.1 HKiEkR

TRDRL R AN N A B RE A [ R 2 e R S A I, BEE Tt b 2R e A I i i i, 2 SGR A BT
k%, C 4. D RIZ00 SCR B3 i TR A 41(P <0.05) ,B 41 5% A 2 (A G B EVEZE R (P >0.05) 5
SCHHZ ], B H B ELT D (P <0.05) ,fH B ZHF C 4 CHMDHLREMZR(P>0.05)(£2), 17
AP ISR B A A AL B RS T R 100% , oA WX 277 HE AN BRI

R2 ARHFIMARERENRSHREERFEERZHIIMCFYE « bR, n =3)

Table 2 Effects of dietary S. limacinum on the survival rate and specific growth rate of A. japonicus (Mean = S.D, n=3)

b S| B IDACES IR E RIAE

Dietary treatments Number Survival rate (% ) Initial body weight( g) Final body weight (g) SCR (%/d)
A(0.00% ) 150 100 +0. 00 12.40 +0.31 24.98 +0.27* 1.24 £0.017*
B(0.50% ) 150 100 +0.00 12.50 £0.43 26.20 +0.36" 1.32 +0.018*
C(1.25%) 150 100 +0. 00 12.50 +0.25 27.10 £0.37¢ 1.37 +0. 032"
D(2.00% ) 150 100 +0. 00 12.50 +0.36 27.80 +0.43¢ 1.42 £0.098°

T [ — B EAATR T RURA B 225 (P <0.05) 5 T IH]

Note; Values in the same column without a common superscript are significantly different (P <0.05) ; The same as follows
2.2 ERPRMREEXRS REIERE

2.2.1  AAFd A LA B xE R SRR iR SOD G R

H 1 ATA ), SEB RS R I W v SOD iy 37 M 1 w85 T X B, Bt 5 T ek v 28 38 S o o 1) o, il =
SOD WMA LAk, 57 14 R 28 X, D 41 SOD it &= T A 41(P <0.05) ,B 41 .C I A 4 TE i
R A Z BT R EEE R 5 42 KA 56 K ,C 41.D 41 SOD i W& & XTI A 21 (P <0.05),
B4 A 40 EPE2E S SR Z A JE B g 22 5, Horh D 4] SOD Mk B i, o~ 28.79 U/ml,
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2.2.2 AP AR A R SRR R ACP A e

SR S g 2H R 2 A B ACP 3 1 240 v T 0k B, Bt ) v 2L A8 S i 0 T, R 2 ACP
WA LT ER. mE 2 nTEHSCRIFGIE 14 d, 08 A ACP [P I I AR AR E,
IE28 d 42 d, DB EET AL BYL.CHL(P<0.05), W56 dJ5,D 4 CAHBEST A4l BU(P
<0.05);HB45 A4 EMEZER,C4UM D AR AEE, Hrh D 4 i, 53] 46. 99 U/100ml,
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Fig. 1 Effects of dietary S. limacinum on the SOD Fig.2 Effects of dietary S. limacinum on the ACP
of A. japonicus (Mean =SD, n=3) of A. japonicus (Mean +£SD,n =3)
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Fig.4 Effects of dietary S. limacinum on the LZM
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Fig.3 Effects of dietary S. limacinum on the AKP
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41(P<0.05),D 4T A4 (AT F M2 5 Semdl 2 ], B 4R C 43T D 41(P <0.05) , 42 d,
B4 CH.DARERT AU(P<0.05) ;K4 2, BAMCAHBERTDU(P<0.05), 56 d,5L5%K
2 LZM 35X 035 T X IR A 21 (P <0.05) ;S22 2 (], B 4R C 3 B3 T D 41(P <0.05) ,B 41l C
YT k22 5 Horp B 4] LZM S, o 215. 21 U/ml,
2.2.5 AR iR R G B AT R SR i P B A e

HITELS AIE Y26 14 .28 42 K, B 41 .C 41D AT WG M 2 25 i T4 IR A 41 (P <0.05) s SEEa 21 2 W],
B 4L ML T C 41D (P <0.05) . 4556 K, B 41 .C 41D L1077 M M 3 85 T X HE A 2 SCuh 2l 22 ],
C 241D IS R = T B 41(P <0.05) fH C 2101 D LA s 4 T8 i 3 M 22 55, Jorh D 21 9 (R i W7
s 5 PRI B e i, 9 1. 06
2.2.6 AR iR e LA SR R R AR R R T R BUR K ) 49 H

HIET 6 FT LA H, ST IR] , S 4620 0 2 A s 0P IR A2 2 3% 3 (RB) Ao T X0 IR A 21, Bt A ok 1 3¢
BT TP S Fobt 45 56 T C 4L R TAHE A 41(P <0.05) , FLISFIRKWOL(L, J 0. 21 S92 i, 2
SRR,

1.3 0.23 g
C
i2 T 0.21
=
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< L0 | 0A0.00%) =
8“ 0. & abl @B(0.50%)
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A 2] Time(d)
i N 6 Rl H s i 2 At o i S A s i
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Fig.5 Effects of dietary S. limacinum on the phagocytosis

Fig.6  Effects of dietary S. limacinum on the respiratory burst

activity of A. japonicus(Mean £SD, n=3)
activity of A. japonicus(Mean £SD, n=3)
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TG 7], S 56 2H ) 2 B 18 v e M RGP 247 v 6 R 2 il 25 Al r S8 A 8 S o i ) G TN D R T P
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Fig.7 Effects of dietary S. limacinum on the intestinal Fig.8  Effects of dietary 5. limacinum on the intestinal

protease of A. japonicus (Mean +SD, n=3) amylase of A.. japonicus (Mean £SD, n=3)

3.2 HEEXFFSEEANRM

S HANTCEHES Y —HE RIS R S e R
ANGEE AR DT T B AR Ak S0 D T AR RS I i SCop D A0 S B AA T B se , b TR 2 B
SV AL SURAR B, DR I A B Y e ) A Je 40 M £ 60 26 40 L S 722 A ¥k 5% 1 FH ( Elliseikina et ol 2002)
TEVRIE AR, LZM AKP ACP K SOD #f % #4522 () A BRAE (U4 2012) o 7 W2 L% B SN A 4
SERHEAT AR WA S, 207 AL NP A BUGE , LA U™ AR KR O 7 (OH ™ 1 H, 0, #5ELAT % A TR
A i (Bellavite et al.  1996) o FrUEANH5E BN SRS W I B G , 27 A 0 G R Tl 3 At 1 1 ik ) )
[T ACP AKP I LZM A S35 g A A A 0o, Jrh ACP 2 IE MR RIARE M. ACP FT AKP fE{R AN 1%
2 5 WML A9 RS AN (Zhang et al. - 2000) , LZM JZ75 WA 0 A% B A4 ) i S i, i 2o /[ it 4 > 1 B P 4T
VAT LR TR IR Y £ AR 20 , IR A BR = AR RO AI TR, ik BINLIR DA DI RE (MRS B4 1996) .

ABFE 1. 25% F1 2. 0% A9 a7 3 8 I ik v] o 35 92 2 R 24k 1 i SOD (ACP  AKP (LZM \RB #3fi # ( P
<0.05) o Bl S Ak ) 50, 3o S ) 355 A0 S B T 4, 50 R 2 ek e 5 2l 3 5 00 2 S8 T [ A7
TEIERIEOC R o Horlr LZM 34 S BRI V7 R ] B2 ph TR AR TR 25 A 5 R T 2 B A s 1
o 1EH4E (2001 ) BF 52 2 W1, G RE ob 3% 0 288 & 3 1T 35 B2 R 0k MR 41 41k SOD | LZM MDA 45 62 22 45
FR(P <0.05) ; EAEFAE(2010) FERERN R R 0. 5% (1. 5% fy DHA BT €1y 666 1 T3 A7 175 56 28 7 412
ISR 1. 5% I, BUREAF IR 2 35 18 T2 AL (P <0.05) 5 7 2055 (2009 ) W52 3R I, 72 FE Al G Bt b A5 1
DHA $IRAE £ 0 3 5 0 ST 40 i o2 4647, SOD  CAT MDA 4548 1 35 8% 25 UM IR (P <0.05) o 1K SEL5IRIE
S, AT A R — A R IR I PE LR, XK A A B ELAT S0 G A

3.3 HEEXNRSELENRID
N2 5B E LB 2 AR 2 RS2, AR —Fh A R 2R (eSS 2012) o AN[RVEDRERYG 43 1] LA
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