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Effect of south-north relay mode on the nutritive compositions of haliotis discus
hannai

ZENG Liting, ZHONG Shiyi, YOU Weiwei, KE Caihuan

(Collage of Ocean and Earth Sciences, Xiamen University, Xiamen 361102, China)

Abstract The south-north relay mode of abalone culture, a common practice in China, was designed to increase the survival
rate of abalone in the south in summer. The abalone usually was transported to the north (Rongcheng, Shandong) in April
from southern China (Lianjiang, Fujian) and returned to the south in November. In this study, the impact of this mode on the
nutritive compositions of abalone (Haliotis discus hannai ) were investigated. The main method was the series of GB.5009.
The determined indexes include moisture, cholesterol, ash, protein, lipid, glycogen, collagen, mineral elements (Mg. Al.
Ca. Mn. Fe. Cu. Zn. Se) ,delicious amino acids Caspartic acid. glutamic acid. glycine. alanine. arginine.
methionine. lysine) ,taurine and fatty acid. SPSS 24.0 statistical software (independent sample t-test) was used to
determine the significance of the differences between two groups. The experimental results were expressed as mean =+
standard deviation (X#SD).Two groups of adult abalone (two years old) with the same algae diet (Gracilaria lemaneiformis)
were sampled for the analysis in December, 2017. One group was cultured in Lianjiang, Fujian (Southern China) without
migration (LJ-DD) and another was moved to Shandong (Northern China) before the summer and returned to Lianjiang in
November (SD-DD). Live samples were moved to laboratory within 24 hours, taking abalone foot muscle to freeze drying
after anatomy and grinding into powder. These powder were saved in - 80 C freezer. The results showed that contents of ash
and collagen were higher in LJ-DD, but not significantly. The cholesterol, lipid and glycogen content were higher in SD-DD,
but not significantly. Moisture content was significantly higher in SD-DD (76.50%WW) than LJ-DD(73.70%WW) while total
protein content was significantly lower in SD-DD(48.40%DW). For mineral profile, Se content was significantly higher in LJ-
DD (0.07mg/100g) than SD-DD (0.05mg/100g) . Besides, Mg and Al contents were higher in SD-DD and Ca. Fe. Cu
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and Zn contents were lower in SD-DD, but the differences were not significantly. For amino acid profile, the contents of
glutamic acid, arginine, lysine and total delicious amino acid were significantly higher in LJ-DD than SD-DD. Besides,
taurine content was significantly lower in SD-DD than LJ-DD. For fatty acid profile, C20:3n6 content was significantly higher
in LJ-DD than SD-DD. SFA and N-3 fatty acid were higher in SD-DD, MUFA . PUFA and EPA+DHA contents were
higher in LJ-DD, but not significantly. The value of N6/N3 was lower in SD-DD than LJ-DD, but the differences were not
significantly. Overall, two groups had similar composition, but SD-DD had higher nutritional value than LJ-DD. To
summarize, the south-north relay mode has both some negative influences and some positive influences on the nutritional
quality of Haliotis discus hannai, but such difference is not too large in total.

Key words Haliotis discus hannai;aquaculture mode; nutritive compositions

Y45 (Haliotis discus hannai ) J& H a3 E #1752 58 £ F 5, H B AR5 T4 B 1L R L R
B BECES . HAMMEE W R, EART “dttamB” TR, MWE. B8 2] G 148 &
IR IR R R KD, G g R AR S, E RGN E S, MBI, PN R
B, IRZEREEEZ. WEHER SIS, 2017 S EFRE B0 148539 I,
HApEEA G 83.07%. (H4E L0 6 J5 = T IR Ay 3, 8 Ab T N ARG 1R dat i ek 5 B T I e L 1 ™
RiE, HERTRE .

RIS R J5 B R AR TR ), SR P R R A ) R i s e AL A =, R EIAE 4-
5 AMie At m g EE R, 11 Hig Bl w5 gk gk gk 7 E . X PR =R A 1 RE IS8 1 I8 22 4 o
BEHE 10 B ARG 2R, WAa% 7RISR A W, R IR e R T iR B AR E R,
W TR IRIE R, R T IRE S A . BT IR RIS i R B R A I BRG, DLES T
i) FR5E P 9 A, mE Ak 3R AR R RE K.
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1.1 #EskiR

A THE R IRV () A SURL R AR AR E VL BB R, R bR U IR I A SR AR B LR
BRI, A% 12 A, 24 Ho WREGHE R Bk FE AT IR, BEREEAERE, SRR E
Bk 2017 4 11 A, CREEEFON S RO R . R TR AR S BRI R, RS, BUERNIA R TR, B
¥, B T-80°CUKAE N {R-AF .

AR 4SRN FERKIE:  LI-DD RoREFETIELIFFHE MG LELE, SD-DD Ronidid m bz
FIAE 1L ZR 5 T VS P B SR P AR S . 3R 1 AT, LJ-DD KI5t 5etE. BB A ENEL ST
SD-DD, fHiXFE% BA BEM%EER (P<0.05) .

TGS

Table 1 Information of experimental abalones

2H 5 K (mm) 7% % (mm) BH(g) JEWLE(Q)

LJ-DD  81.73+6.41  55.76+2.90°  72.98+12.25  33.19+6.16
SD-DD  78.8145.46  51.66+2.40°  64.54+12.92  30.2248.92

W RPEPERE bR, F SR AR E R R ER R E (P<0.05) , FH.
Note: The value show mean+=SD. The different letters in the same column means significant difference (P<0.05). The same below.
1.2 MEFE
121 EXEKASNE
KA TR E K 4 (GB 5009.3-2010) 5 il KikeiE K 73 (GB 5009.4-2016) 5 43t
FEVEMF & 2 (GB 5009.5-2016) ; 2 [RHHZENMAHNRN; (GB 5009.6-2016) ; HLIEKAE & 55 5 14K i




VRIS R AR ) IR B A SUER B0 IR o (1 R R T 3

WL (ICP -MS)IH ¥ 5 (GB 5009.268-2016) 5 R L vkl fE )5 (Braid et al. 2005) ;5 437606 i
DU REL ] B (253 £ 35T & 100T/96S)
122 REZEHESENE

il F 2 i =0T bk v R 2R AR IR BRI R R VR 1. 2. 5. 10, 15mL, Al EBKER SR
100mL, UL FRdE i ZRIEMOREE 298 1. 2. 5. 100 15pg/mL. HU ImL Z00KA1E N2 Axtig, 5
3 DA ERRE T 2RI A ImL, B AN RS S BRI R NN ImL PR ER S rh A ImL S
T AW, EEEEQ5C) FTHEA 10 208h, A 3.5mol/L =& 1mL, & 10 28 1mL i B 47
HIR R, 78 65°C F/Ki R 20 4380, FRILA G, 78 560nm AW 6 .

FREL 0.02g #fita FRETB0% d, 0 3ml 6mol/L $hERVEWR, 10, BT 130°C MM T /K fiE 4
NI, R E 50mL JE % B U vk e ok A B,

123 ERIEBNFHEEBIENE

(D)EFIFREL 0.5g FEdh, hnsk 15mL, 238 1 /M. B A AR 30 28, JEE 4°C4&MH
&, LL 4000r/min MR RSSO 2 0B, B Iml BiEW, 281K R RE 2 10mL.

(2) BUXT FE VA VAN A M AL FEVE V%% AmL, A 0.5mL A 0.1mol/L PITC Z &AL 0.5mL
Imol/lL = CHEHW, TEARAGAEZER FELKE 1 /8. MAECK 2mL, B JEHE 0N
PL 7800r/min (#6820 10 08l AR 2GR T EEW, H 0.22um JEMBLLE, &H. B
Xof B VA VBCR FH 28 080K, IR AR R 5 vk gt A7 fir A= 14,

()HL ImL FEE N /NI o TRBhAH A ¢ 0.1 mol/L ZREN(HUE KBS RN 8.2g, Mzk 900mL
W, MCRIAZ pH 6.6, TN 100mL 7K); WBIAH B A ZNE: A E 7 FR A 1 )\ ek b i &
TEME (4.6 mmx250mmx5um) ; FE A B 1.0mL; KRN 35°C: Rl Ky 254nm. e i B FE G
=2 Fiow

%2 VOB

Table 2 Chromatographic column elution gradient

I Al(min)  JEEIAH A (%) WENH B (%)

0 100 0
7 93 7
13 91 9
18 79 21
25 55 45
35 0 100
40 100 0
45 100 0

124 BERRER & EME

1% ff GB 5009.168-2016 Wl i 5 1 R 11 2. 53 I &5 1
1.2.5 iR IE

R H R A SPSS 24. 0 Git BAF#AT AR t Kok, Whe A EZREEE. LY
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ARNK & ERE T AT FREN S (P<0.05) , X 7] Ae5 p AL #h B 72 7 G K
“FALIE SR Jr AN A SCEL e, R LR [ A L T 0 AR iR R e T A R R T IR T ) AR AU
HERAEE (P>0.05) ; SOEHERFER T RMEMEAT, RENEARSERE /R T/t
J1FRBHA (P<0.05) , HENI W] AE S5 P AL HOA S 2 A % . B R 7 R A I K 73 A IR B &
m TR AL R, HER AR (P>0.05) .

%3 PSR O

Table 3 Common nutritive composition of two groups of abalone

D% LJ-DD SD-DD t-test

IKGF1%WW 73.70+£3.48  76.50+1.35 *

JIH [ BE/mmol/gprot  1.60+0.33  2.10+0.46 ns
K5 1%DW 9.99£1.94  8.5240.32 ns
HH5/%DW 56.80£3.56  48.40+£3.17  *
g Wi /%DW 3.66+0.86  3.81+1.03 ns
IRIREF/%DW  14.91+5.11  14.02+4.36  ns

B /%DW 14.40+4.96  16.0246.85  ns
" RIRP<0.05, “ns” KR LEEEER.

Note: *stands for P < 0.05, “ns” stand for no significant difference.

22 FYREERE

H& 4 7, #ENFEEILERT Mg F&im, HIKE Ca, Fe MM “mMitElswE
R, SN ENEN T EYS TEFETHEH RN EE, BEERAEE
(P>0.05) ; & T FRBEAMLEEMENTES. 2. . SRS EN s TmluE il a, 8
ZERAEE (P>0.05) ; “FIbE 17BN, YO NP S B R E KT 2FE TR M
1 (P<0.05) , 1&=MIMEIC R A AEE R

BLOBE. B B, BEREANARFERZEECER, RN AGLTETREE. 7R TR A
AR EBEPARYR, SHPUAT ERAEmES . AMEP@EEKRREAEZETNRAL, Bk
L&, MEWHMBEEER TR ECRRAWEER. WYL EN S B IR MLy, TR SR
TEZIAIMHLE S, AR EY, 4 Zn: Cu> 10 & Zn: Fe > 1 W% o R AEREHUERT M4
Bf) Zn: Cu M1 Zn: Fe AT LA PUME IS, Kk ws 460 2 Il 9 51 Bl #R e &
i,



FIIFAE P AL D IR X B S B0 TR By B R T AT 5

=E

b WA R
Table 4 Comparison of mineral substanc

JLHR LJ-DD SD-DD t-test

Mg  298.17+86.72  315.51+51.79 ns

Ca 149.76+57.88  139.53+23.64 ns

Fe 20.14+5.88 17.68+5.28 ns
Mn 0.17+0.06 0.16+0.05 ns
Al 5.34+1.33 5.49+0.97 ns
Cu 4.16+2.15 3.95+1.68 ns
Zn 4.77+0.51 4.60+0.79 ns
Se 0.07+0.02 0.05+0.02 ¥

e RN P<0.05, “ns"FRELREEER.
Note: *stands for P < 0.05, “ns” stand for no significant difference.
23 EGREERMGERSSILER

SKIGEE RN (R 5) , <Mt R T S M RV E IR . R ER . R AR
RIS B RERT2ERETFRMEA (P<0.05) ; REFETFERRT, WSEELENAHERS &
R EdeE 4, EERARE (P>0.05)  2FETHETFRERAT, o0 e Nl A A i A o
ARG ESTHEILEIH, BERAEE (P>0.05) .

AR EAE I A, B R A UM . M omkr e R AR A 3 M S AR T 0 48 R ke 3 41
Hil CEFRAMRIER: EOMENAEEE. PUOULA4Eb . DR 20 i 1208 255 B 4 i R 37 38,
i AT i ] A A K B35 2 e MRS 5 e o T R I o) 0 R T A ER P E R R A R
FFRs TR Al A B BV R IR LR S — RAIBIRAE B, R, AR 2 — bR T (g R ) ik
W, sty e mR S E ERARY, H2ROnt RIS . SEETRERET, 4%
oUW P IR & B R 2 TR b A, IR AL ) SR S S AR TR S R R
HITH AR, AN T 72 R AR K .

WRIEGRE(E (Taste Activity Value, TAV) J& SRR 7EFE i b & 85 6k N ) vk i 190 18 2 L T,
M TAV HRT 1B, SbFh BRSRYIRTE Bk A BTk, JFHY TAV (HBCK, Rkt ocno, se
56 BT ) 2 R LR E R E, TS TAV M, BLRCEFERRN B BIRFHIEINER 6 Fran. i TAV 453
AN, ORUERR RS R A Y Z R Bt LA B B kTR, R EREARM P ER. BER R R
Wk, EHGE N RREERK 24%/4 4 (LI-DD:24.54%; SD-DD:24.34%) , H W4 L W% %R
(P>0.05) , {HA4F Ry 7R FH 20 ) SRR AL R e & 3% v T g Ak #2 54 (LJ-DD:1.76£0.02 g/100g; SD-
DD:1.58+0.32 g/100g) (P<0.05) .
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Table 5 Comparison of the amount of amino acid

SR LI-DD SD-DD t-test
REH 2.1840.78 1.62+0.54 ns
BB 124.54+3.02 104.31+9.28 *
HER 406.39+46.40 436.31+48.99 ns
ARERE 2380.17+55.59  1977.57+120.89 *
WER 391.55+5.77 361.51£19.47 ns
R 371.38+27.77 271.40+79.28 *
LRIV 28.86+5.10 19.60+13.31 ns
W 430.93+14.30 384.32426.30 *

i o FRIRP<0.05, “ns”RRLRENZER.
Note: “*”’stands for P < 0.05, “ns” stand for no significant difference.

#6 Wi R EERRIKIE B . TAVAE KOG R IE RFAE
Table 6 Threshold value of flavor, TAV and characteristics of flavor of free amino acid

BB (mg: 100-1-g-1) B TAV
LJ-DD SD-DD
I‘if;“m 100 o+ 0.02 0.02
BEE Gln 30 HEE/FR (+) 4.15 3.48
H&R Gly 130 Ef(+) 3.13 3.36
HER Ala 60 EHH(+) 6.53 6.03
KRR Arg 50 HEEN ) 7.43 5.43
Eﬁﬁf}im 30 TE/EN ) 0.96 0.65
BEER Lys 50 Fit/H () 8.62 7.69

e ROREER, FHUR; <RRIOREIR
Note: “+” stands for umami and sweet; “-” stands for bitter taste

2.4 BERAER LA AY LL 3R

SRS SE RR W], O M R T BT RS, IRIER C20:3n6 & & 35 T F b ) R i
4 (P<0.05) ; #gratfifEm b 7N, WARIRRA n-3 WM& T 2% T 75
H, PAMFE RN 2 AMEMEITR S ES 2R, HERHYARZE (P>0.05) ; &FEH T IR
AN, SRS ALA K EPA NI DHA & &g TR b i adl, HER A% (P>0.05) .

VNG 7 B AT 9 N SR ETE B P R I BE &, IE S5 R RS T A B B YIS &R, WM ke A K
S, TRV R HC A AR AR R IR TR X o R L i L A AR O BN IR D R AE ORI B
(139010157 N I 1 N 3 1 S i N U B TSR R VA 8 & = o TS T . I A o ey i U RS o SN
MR EEYIRR, FINLERER R RN BT R 1T . HlA S A B e W, i T
O o RATE AP AW, AT HUIE 7 S AW N, SRS 2 AR TR, JCHAZ n-
3 NG IR I o5 L AEAN T N, X R G B I e I L e R O I 1 E LR . n-3
TE G DT RRAE N A A TEVE A, NN, R 7 Bl T DS, ARELT 24 7 R4, Mk
B IR T A SR B AP n-3 TR R . 5 FA 7 g i R 1) B 0 ek N A f BN A K
BEAMNE S kAR R VTR E R R EE R AR e n-3 WEITER S n-6 BRI B LR
(NB/N3D Ll B AR 1y B i o A 9 Bl s 8 R I M. SR Bl 4 R, ML T 4 7 U7 97
S, AL SR IE R AT IS SU B B S R IR TR E SR .
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AR EE, WO ARFRE AT, HWAIRR . SAMMIRIR. 2 AW &=
HLEFEER (P>0.05) , U C20:3n6 RN & EEIREZR, EMET2FErR T RM4, i
J1FRFEA AT W 4 S B A T v A R TR SR M

T BRI

Table 7 Comparison of fatty acid components

Ll LJ-DD SD-DD t-test
C14:0 0.62+0.38 0.97+0.54 ns
C15:0 0.46+0.36 0.75+0.16 ns
C16:0 19.10+2.11 21.67+2.46 ns
C17:0 1.73+0.25 1.60+0.40 ns
C18:0 8.67+0.20 9.30+0.79 ns
€23:0 9.46+0.74 8.91+1.25 ns
C24:0 7.02+0.80 7.1140.55 ns

SFA 47.15+4.11 50.48+2.09 ns
C17:1 0.99+0.18 1.18+0.40 ns
C18:1n9t 5.59+0.44 5.73+0.89 ns
C18:1n9¢ 11.54+1.83 11.13+0.34 ns

C20:1n9 5.84+0.32 4.83+1.64 ns

C24:1n9 3.46+0.55 3.38+0.58 ns
MUFA 27.43+1.32 26.25+1.26 ns

C18:2n6¢ 1.35£0.22 1.26+0.31 ns
C20:2 0.28+0.10 0.35+0.09 ns

€20:3n6 0.63+0.06 0.390.21 *

€20:3n3 5.35+2.26 9.72+4.46 ns
PUFA 25.42+4.93 23.26+1.15 ns

EPA+DHA 6.53+1.00 6.32+0.65 ns
N3 11.88+9.81 16.04+8.88 ns

N6 13.27+10.69 9.03+6.87 ns
N6/N3 2.05+1.73 1.04+0.67 ns

" RIRP<0.05, “ns" KR LEEEER.

Note: “*”stands for P < 0.05, “ns” stand for no significant difference.
3 HKit

ARICA IS T 4o E T 7 FOR A AL 4B ) F B T R R A SOOI TRy, W 4
YLHEAT BT R DL R ZR O R T B . M. RJELER RIS A L T L
B it R RIS, JURIVE AR . . AR, W, SRR
R A 8 14 8 BT 40 7 Fe LA A SR B, EL R b 10 J UL 28 0 4 S B0 A L T 4 47 1y
FRE AL E R IR IR T 4% b R TR S A O 60 1 A T BB
BT, BA L EENRREE.
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