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W [ By ] Fcsh B b 2 AR f R S s . [ 51k ] DA Ry (178.35+46.44) g 1% f4 Ry
S, I IIIZRAEERE N 0 (Sp). 12 (S12) 1 24 (Syy) HUZKMAH 0 i 12d, JMHF XS B AR A BT, M iA:
fEAa bR & Na'-K'-ATP Bl MM E . [ 25258 ) SRk 0 d, Sy, M Sy, 41 2 3 fh 1 75 — il FP IR g A 2 1R
(T3) KFREE T So 2 (P<0.05); Yk 12d, Sy LHLMLIENEES = BHDRIREERR (FT5). Ty FEZ BB K-
FET S 4l (P<0.05), h Y4k n] 5 HHE 22 Na'-K'-ATP B i 7 2 2 TF & (P<0.05), {H I 7% 4% B T (Na',
K'Hl CI) We B To i 254k (P>0.05); UbAh, EREEXTENEAGIE Na -K -ATP B 4 DL K i s i 2K 6 2%
SR (P>0.05). R 0d, S,y AHAUH /B FEIR Btk . BEME . PH MR k) B3 T S, 4
(P<0.05); FHEYIML 12d, S,y AP HEANIATER | KGRI E 25T S 4 (P<0.05), WK 2%
KT S 41 (P<0.05), (ARE AR ZYIfbER B FYLETE A Em AR, [ 4590 ] AREREYMLE, DMy
T HFHENB B TAT, 6822 Na-K-ATP MiEdF e, ARG 24: T AR E S, A5 24k
) ER B DI FRFE BRI T — 5 BB S

AR FAEfG; BT DO BEIETT; Na-K-ATP EE M

FE 52 $965.125 XEKFREE: A XEHRS: 1004-390X (2022) 06—0971-08

Effects of Different Salinity Acclimation on Tilapia Muscle Quality,
Serum Biochemical Profiles and Na'-K'-ATPase Activity

CHEN Huigin', BI Baoliang'?, HU Qing"’
(1. Faculty of Animal Science and Technology, Plateau Aquacultural College, Yunnan Agricultural University,
Kunming 650201, China; 2. Key Laboratory of Plateau Fishery Resources Protection and

Sustainable Utilization of Yunnan Province, Kunming 650201, China)

Abstract: [ Purpose] To study the effects of salinity acclimation on healthy tilapia farming.

[ Methods | Tilapia with a body weight of (178.35+46.44) g were used as the research object, which
domesticated in 0 (Sy), 12 (S;,) and 24 (S,,) salinity for 0 and 12 days, respectively. The effects of sa-
linity on muscle quality, serum biochemical indexes and Na'-K'-ATPase activity were analyzed.

[ Results ] After 0 day salinity acclimation, tilapia serum triiodothyronine (Ts) level in Sy, and S,
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groups were significantly higher than that in the S, group (P<0.05); on 12 days salinity acclimation,
the levels of serum free tritodothyronine (FTs), T; and cortisol in S,4 group were significantly higher
than those in the S, group (P<0.05). Salinity acclimation increased the Na'-K'-ATPase activity in gill
filaments significantly (P<0.05), but there was no significant change in the concentration of serum ion
(Na’, K" and CI') (P>0.05). In addition, salinity had no significant effect on the Na'-K'-ATPase activ-
ity of the kidney and intestine and the serum glucose level (P<0.05). On salinity acclimation 0 day,
only some of the texture profiles (viscosity, adhesiveness, chewiness, and resilience) in the S,, group
were significantly higher than those in the S, group (P<0.05); on salinity acclimation 12 days, the
muscle hardness, adhesiveness and chewiness were significantly higher than those in the S, group
(P<0.05), the muscle moisture was significantly lower than S, group (P<0.05), but the sensory indexes
[ Conclusion ] After
acclimation with different salinity, the activity of Na'-K'-ATPase in gill filaments of tilapia increases

had no significant influence by acclimation salinity concentration and time.

in order to maintain osmotic pressure balance in the body, and the muscle quality of tilapia also

changes in different degrees. This study provides the data support for the salinity acclimation of

tilapia.

Keywords: tilapia; muscle quality; stress; osmotic adjustment; Na'-K'-ATPase activity
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(AT BRALRE A AR s . AR R FRbEdh
FEARA AT XA S e LA i Bt I A A
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AT DL Ao O3 I B ek B L R R a2 | T
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A5 AR P Wt A LA it B IFE f S X R R 1Y
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laidae) % AE 10L& (Tilapia) 625, 4346 FIA .
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b, EHZIAEMEIER M EEAR, &
AR R E A SRR s, BRI
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B, AIAETRAEAS R R KR T, £ TIE
RGN & R A ) A VLA it B 3 R R AR
JE IR 6 29 A £ i A PR RE R UL A ot T 22 G
2L, BT, WOKBTIERE G, A ROR HSOK F i
IKIHEATIK 7 T8 A v AR 7K J fife i) Ei B X
T AUPFER]: HoKEk UK SR 2 HE
JCURNEM, WL & SR EFERE R AT

POKSRIE T NI, AFFEERITER X B £
PIBT . IV AR AL FE AR M2 Na'-K'-ATP i 1% 14 4545
FARPRARER , 5 i i SR I K AR B R
— RPN ETNE, P ARARER
FRsR A —E EIR S %

1 RS

1.1 fhlfm

RGPk TOR IO . A JI e R . IR
(178.35+46.44) g B AE (e 1) A DIFF R FE,
JK IR A 7E (28+2) °C, K 9:00 F1 18: 00 %%
B L RECERRE, B3R 7~10 d 5 TR DI SR
Vg

x1 FELBETIEENEREMARE
Tab. 1 Body weight and muscle weight of tilapia

in different treatment groups g
B4 ) /d A5 A WILPA o
acclimation time group body weight muscle weight
Sy 167.89+0.88 48.12+1.62
0 Si2 174.18+19.92 52.00+5.11
Sy 189.01+20.38 51.42+7.53
So 173.37+35.61 53.16+9.71
12 Sip 166.40+10.20 52.81+3.44
Sy 199.76+17.07 62.43+4.34
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KRB, K& 3DERE. 0. 12/

, ArAEN So. Sin Bl Sou A1, Sy, Fil Sy 2R JE
@Jllq’téﬁt 2d Tmﬂ 2 ANEREE (HD Sy, $hEE Ik 2H 5
FrE b, HFEEAEE 120, S, HEYILH
ﬁ%tﬁﬂmm&), IEAE A — B[] N B R A
IR, WAHE Rk 0d, ZEFYIFE 12d, KRR
B 4330 3C A 0 Al 12 do Y FEWIR], A K 4K
1R, FRh S e MR A kK, #Hok)E
HEREE T (LYT-610, L VkEs) # K A B
AeFFUOEEREE . A EREA RS 3 AT,

ANRER I 5 B 2 E £ FH 100 mg/L [H] 2

FEOR R 21 PR £ (MS-222) IR J >k H 2
SIMKCRMIERE MW, FE 1hf5, 1500 r/min
B0 30 min, HCETE; AT 3 K, Mg
TRA TG F I & s A A8 hr . SRI5 RESD
sz BIEMBIEHL, —80 C 1747, H
T Na"-K'-ATP il i P 9 e o R4 iR 23R L
L, T RARANNGE ; RES YL E TR F—
HEROIALA, LRI > S8 < 555314 2.0 emx 1.0 emx
0.5 cm, HTFBHIFEPREIMIE ; FERE S —MEy
LA, VIR /N0 1.0 emx1.0 emx1.0 cm [
BIsHeR, T RECETERIME ; R A
TR E o
1.3 PR KRR HE
1.3.1 RAFEFMPLA KL

K RRERPE A LI SRNE=RK K 5Kk
(AR PR JB /R PR T R B} i BT £ < 100% 5 WILIIZK 43
AN E K 105 °C i E# L,
1.3.2 iR

B AR o s w A . Na™, KR CL K4

SE 4 F IR R U R G U BT s BOEK
SR R H HE 1 S Jo e kB S \1‘)? (ELISA) i

& (I AR MR IR W) B kAT
LR AR R RR (triiodothyronine, T;). HURAR
% (thyroxine, T,). JiF & —MLHUR AR R Z R (free
triiodothyronine, FT;) iR HIRARZR (free thyro-
xine, FT,) ZKF-Hi0 e AR5 b 3 Ik J7 A= U oK oF
FEITA BR A w) R & U B kAT
1.3.3 Na'-K'-ATP ffif

PRUREEZZ | FFREFIIAIELHEN 0.2 g, AT
9 FFATRAEIE K, VKIAIH)S . 1000 r/min
2.0 20 min, HEEW . A2 Na'-K'-ATP

Pt 8 A 1 3000 AR AR i e ) s P A AT
VB PE A SRR BCA B AR E e iR
& AU B R A FRA F]) Ul 517 .
1.3.4 i
(1) ST RE T8 BR B I = K AL 1R DB T P s B

JEF AR I IE T e & L, LN
P/36R, JNFETHEZ N 1 mm/s, MHHEZFFK 1 mm/s,
WG HAN S mm/s, FEAR BN 40%, %2 LA
R . SR ORRERME L M. IEEE A ]
B Y

Q) BEEAEFRIIED: It AR LA 1)

E b (ISR R A T, 5. 1§
WE. 2. FR . R MR Z EE) TN A
[ R B2 AR J5 2 R fa UL P AR A BT o [F]—
AU A1 R AR 1 R H AR Sy ] — L VR A [R]— 4 PN 28
B, Bz R 2, BRER LLAMAS AT AT 3
Bho TE 18 £ 2 ad A7 BLBCE PR BRI A I3 R
H TR EMPE . WP RS A ER P
WAL I, DL 104 Mgy, R dEbn it
raefbitor, 1Pk ik 2.

®2 FTEEARREHREFTNFITES
Tab. 2 Sensory indexes evaluation and score of tilapia
muscle quality

Ei=7 P ()

index evaluation (score)
W iR (0) FRE@G) KAM6) H(0)
muscle color dark gray lividity greyish white white

Ji JEHHLRE (0) HLEE (3) BORMEL (6) HEL (10)
texture very rough  rough more delicate delicate
51 i A (0) B (3) —f& (6) 5 5(10)
chewiness  very hard hard general easy
R FEHAE 0) B 3) —f (6) 5 (10)
chew very hard hard general easy
Zit RFEE©O  THREO) — B (6) £ (10)
Jjuicy very dry dry general juicy
[ =X It =23 N
Fk SR FO) Tk (3) ﬁﬁ (6) W (10)
peculiar delicate strong
scent no smell
smell fragrance fragrance
bk RZ (0) 8% 3) B (6) ¥ (10)
residue many more less without
tiffx’%{ TR (0) M G)  THEE6) jf OT &2
unacceptable general acceptable
acceptance very accept

1.4 HHEHHr

i R Fl SPSS 16.0 4T AbBE AT, SR AT H.
KR J5 22 0 BT Tukey WA KRB0, P<0.05 M2 578
L, P>0.05 HZEFAREE ., A SRR
(HEbREZE RN
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2 EBRENE #*3 TRBEYISIESERAEM
BLRI7K 5 B9 2N
2.1 AEEREYIMLR B HE /K R Z AL 7K 5 1 Tab. 3 Effects of different salinity acclimation on the
A tilapia flesh content and muscle moisture %
EE %:Z 3 EI%D : gj ”/ﬂ: 12d E ’ Xlﬁ‘l%ﬁ};‘ﬂj E‘IIJ IM’{:;H‘ a(i}:lllf;hnzizl?t/iie érﬂoili) meat-piflfng rate mfi?tj\ure
AR R N R TC B {5 S, ALK So 28.6240.77 ab 78.98£0.61 a
R ELT Sy 4 (P<0.05). 0 Sy 29.65+0.48 b 78.56+0.70 a
2.2 A[FIER BRI B R IR AR TR B 5 e Soa 26.97+1.56 77.12+1.67a
T ATAE: Ytk od s, ANFEEREIIfLA So 30.48£0.68 a 79.25:0.67 b
B I3 U B — B IR AR R =R (FT5). T IR 12 Siy 31.144230a 78.47+0.74 ab
R (FT,) FIHRAEZR (T, FEME . B2 REE . Sas 31.15£0.78 a 77.612027 a

Na'., K'fil CI/K S Sy ¥ i EER, A
=R HOIR R R AR (Ts) WK B 2/ T S 4
(P<0.05); Y4k 12 dJ5, A[EE Bk 4l
FT,. T,. #Z#. Na'. K'F CII/KFES Sy 4l
B MEZES, 5 Sy A FTy Ml T K &5

mS, oS, @S,

~ ~
o 2
) °
g £
S S
= =
=) =
& T
Q Q
15 ¢

T
~ =
. -~
2 £3
c g o
&0 = 9
= ==
= 9
b = O
£ g
< #

N

Q

c¢(Na")/(mmol-L™")
¢(K*)/(mmol-L™)

0

e FSIAR/NG FREORE B34 257 (P<0.05), n=3; T~
Notes: In the same column, different lowercase letters indicate significant
differences (P<0.05), n=3; the same as below.

T So 4N Sy, 41 (P<0.05), Sy 2H Y Bz 5t it /K -
WEET Sy 4 (P<0.05),

p(Ty)/(ng'mL™")

p(cortisol)

P T/ (pg-mL™)

—_

wn

(=]
T

¢(CI)/(mmol-L™)
=
ISR

=]

12

YAkt iar/d

acclimation time

TE: FTs Wes ZHHVRIRISEER, FT, BrsPRIRER, T, ZMPRIRIEERR, T, WARIRE; ARVNE FREFRIRA BE2ER: (P<0.05), n=3;

T,

Note: FTj. free triiodothyronine, FT,. free thyroxine, T;. Triiodothyronine, T,. thyroxine; different lowercase letters indicate significant differences

(P<0.05), n=3; the same as below.

1 REISE YIRS o M A (AR R

Fig. 1 Effects of different salinity acclimation on the serum biochemical indexes of tilapia
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2.3 AR YIS HE M1 Na-K-ATP B35 1
iap=AlT|

1 2 A0 ASRIERBESIAL S A0 0 Fi 12 d,
Xt Jiz 18 A1 IE Na'-K'-ATP Jiff 15 14 ¥ ¢ 8 % 52
M Y4k 0d 5, Sp, 4822 Na'-K'-ATP i i 1
T Sy 41N Sy, 4 (P<0.05); Yilfk 12d )7,
Sos Y118 22 Na™-K'-ATP Bl 36 14 i & = T Sy 4L M
Sy, 41 (P<0.05),
2.4 AN[R)ER EEINAL X 2P HE 1 A5 1) 5 R

2 4 n 0. ARG o F12d, XTH

WE. 290 B R AR ) B0 E
W, M S Al Ytk o dJE, ARIEREX AR
LA PRERE | SRR R M T A, H
AL B E . G PR RG34 S,y 4
BEET So H (P<0.05), FHEALIA K ml 5L
PN S, Al Sy L E TS, 4H (P<0.05); Yifk12d
J&, AFEREEXT SRR R . JpE . RR
R (] 3 35 T W s e, L A £ L P Y
FE . BCEPERHEYESN S, AR & T Se
(P<0.05),

FEAPLAMEERENS (R, B, 5. 6

mS, oS, @S,

s J7i# intestinal 22 gill filaments . "B I kidney

10 - b
Tz
gz
S 8
=
#HE
iR
& 5
0 12
B4k A 1A /d
acclimation time
2 FEEHREYMEZIEE Na'-K-ATP BEEMRIS I
Fig. 2 Effects of different salinity acclimation on the Na'™-K'-ATPase activity of tilapia
*4 FEZREIMLN TS RERRTES RSN
Tab. 4 Effects of different salinity acclimation on the sensory indexes score of tilapia
YI4LETa1/d | A i v MR 2t Fik 544 Ja¥eri-dis
acclimated time  group  muscle color texture chewiness chew juicy scent residue total acceptance
Sy 6.83+0.78a  6.04+0.89a 6.78+0.20a  7.00£0.20a 6.80+1.56a 5.57+0.55a 6.67+0.33 a 6.59+0.66 a
0 S, 6.89£0.19a  6.070.39a 6.69£0.20a 6.87+0.12a 6.96+0.69a 5.54+0.72a 6.54+0.39 a 6.76+£0.62 a
Sos 7.06+1.08a  6.15+1.05a 6.67+0.46a 6.93+0.56a 6.50£1.47a 5.76+0.99a 6.50+0.44 a 7.02+1.04 a
Sy 6.7240.69a  6.11+0.69a 6.14+043a 6.47£0.29a 5.92+0.51a 6.060.79a 6.14+0.38 a 6.2840.10 a
12 S, 6.67£0.25a  5.64+0.38a 6.72£0.17a  6.61£0.17a 6.25+£0.38a 5.67+0.66a  6.33£0.30 a 6.25+0.44 a
So4 6.94£1.07a  5.69+0.34a 6.47+0.73a 6.724042a 597+046a 6.17£0.17a 5.86+0.42 a 6.53+0.25 a
x5 TRIZEIMST T IE S FAEIRRI R
Tab. 5 Effects of different salinity acclimation on the texture indexes of tilapia
Ykt fal/d 215 1§ EE/N FE/(N-s) #rt/mm Rk J /N LELH e [m] i 7
acclimated time group hardness viscosity elasticcity cohesiveness adhesiveness chewiness resilience
So 15.44+5.33 a —0.06+0.01 b 0.44+0.04 a 0.34+0.01 a 5.20+1.82 a 2.23+0.58 a 0.16+£0.02 a
0 S 24.13+4.42 a —0.10+0.01 ab 0.48+0.02 a 0.37+0.01 a 8.84+1.50 ab 4.33+0.76 ab 0.19+0.01 b
So4 27.11+4.24 a —0.13+0.04 a 0.46+0.03 a 0.37+0.02 a 10.07+1.75 b 4.76+1.13 b 0.19+0.01 b
Sy 27.32+1.82 a —0.08+0.01 a 0.42+0.03 a 0.33+0.01 a 9.19+1.01 a 3.894+0.50 a 0.15+0.01 a
12 S 34.44+6.39 ab —0.09+0.02 a 0.46+0.03 a 0.34+0.01 a 11.97£2.39 ab 5.70+1.38 ab 0.17+0.02 a
Sy 37.71£1.89 b —0.11£0.02 a 0.48+0.04 a 0.38+0.03 a 14.26+£1.90 b 6.90+1.40 b 0.19+£0.03 a
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FEARMEREET . BRI LLOEE RS,
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FERERE NN, WAREER I 0 d, I3
Ty KV BT m, EX I Ty FT5. FT, ALK
JRmEAK TR RE L s P 12 d )5, Sy 4Ly
FT;. T3 A BIEEKF- & m . FAEH, Yk
LT a2 5 B0 5k i (Seriola aureovit-
tata) MG Ty KFFHmES; EEREEYIMEEFE Y, )@
% B £ (Oreochromis niloticus) ML Ty 7K H
MARBRERN &, FFREE, M3 T; K
Lo BRZ A B A =™ SRS EbE T, A
(Rachycentron canadum) FEFLILTE A0 B K-
AR FERE B ™y AREL RS, A [

WAL £ 1 B A8 5 A BE A (Epinephelus fuscogutt-
atus) 2 EINLE B BTRK V- BT, Bk, K
ZRAORL T AEARRERET, SFEHE
PR RGN RO N, A R AR R
B T K - H BEAS [ 72 B2 1 T o A BIE9E
M. BT EENSFEULE T, K&, H
B A A I AL T A E B IR, R
FEREZ g, SEM-RBUNTE FTy. Ts FlE BTEEK
PR BE TR .

WA, 2R PR Eh AR A AR 5/ P )
UM TCHLER S+ BBE R . BRI A
RAMUE, PRI, 32 i A e Fe s i TR
AR AN [R) BRIE T 10 bR A A 7 R
KA T B (Cynoglossus semilaevis) 41 f Ik
RO, IV A A A K- Bt R B Y R AT i
2 TR oK MRILIES R i (Xiphophorus
maculatus) 7% T AFEEREE T 24 h 5, i35 #
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Jei  HEILE 2 K AN [ 3 B 2H ) O W 2% 22
S M Eh R 2R W AR A AN W Eh B T YAk
0 A 12dJ5, HIEHZARE . Na'. KH ClKF
BIIe e E AR, BRI [R] £ 200k B Ak I fiE
TIAR ., AR R B 7 AP i (Acip-
enser gueldenstaedtii) 218 B 35 IR K55 B AS [ £
JE R 96 hJF, L iE Na'F1 CLK-F- B ER
JETEEE N, BB ERTEEN, AR
2H [A] £ TR AR 55 0 BRZHAH bE 22 5 A KB, A
A [ 411 8 iy b 18 045 46 8 2 R HOB i R 1 e
W, JFA G BIIE B 1K 22 4k
3.3 AFEEEYIML 2 HEf Na'-K'-ATP i M
FR) R ML

TERR @ B, KEMZSS T HENE5E
WA, P X8 IE R Y R B A& Na-K-
ATP i, 22 W) PR 2B S 0 i R
PEZEERZ —, R ES S TX RN
BEM R, s B IR ED, i
(Mugil cephalus) Ti3% T ANE W ) EE B S H,
fifizz . fpiE AL T Na'-K'-ATP BT 324 A
FIRREE AT CYs B3R 42 d J5, T iRk RO
Wy £ (Oncorhynchus keta) %)) £ i 7 Na'-K'-ATP
I 1 B A 0 8 T v S e T Je BRI A2 1L i
O H e 7 R A 2K 68 A R (An-
guilla) B JJE Na'-K'-ATP 15 P 1 52 0 A g 350



£ 6 1]

Wrex®r, S5 AREREEYIEX P AR API T Mg A e AR & Na'-K'-ATP B PER 20 977

ARWFFERI: HREEYIML 0 F112d 5, W% Rl
T8 A IE Na'-K'-ATP i 6 4 1) 52 me 348 | 2%,
{8 22 (1) Na'-K'-ATP g % 1 e & YA ] i A~
(RIS AN [ RR B e 8, PR, ) R v
KPHEMINF, e FESH5HBEATT, #m
HFHANE TRPRE . 2EYMeE, Pk
A Na™, CUMI K& I 21k, RUWPE
OB HHE N T A FE RS, S Y kE
TERE TN
3.4 ANEFLFEYI 2 E P 5T ) S
HAO ST A B 88 AT LL3d ik 52 me L PR i 2H
LA AR N G R A RS T 52 Wi #2288 L PR 1) JB
R LR BT RS 2250 0] 2 58 3o A0 A 14 PEL M £
Yy )ik AR L IR 0 20 R 2 Ak % 5688 (Cha-
nna argus) WITFGY K B . 1o 3k B2 A B2 i HL L&
Y EARAZ /N, T B AR B Eh A T i R B
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