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P 25 HE X 5T III HFaEK, MERFRNIERL
4\%1* %Egiﬁqﬁéun

Fga, wER, @Y, BEEE, 2 &,
& B, EAME, HEA"
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HE . 75@%:040%%&%@%%(CS)%ﬂ%ﬁ%%ﬂt%#%ﬁ%%%(AOKGM)XT??D5’1
#sAEK. MAMEERhEZ ERAMERMAR Y . FREAE) FREEND W,
i%LEX%OJ‘%%JJﬁMZMﬁTE%(9800i854)gé’3?<ﬂﬁ”ﬂﬁﬁ/\7534&@“’“& AOKGM
AFCSA), H#ATHHSRAMKABER, RSN ERAHLR 0 RFOHEL ZEA
|, AT IS d WM 5 (FRIR E A1 8 00 0100 0.25 F7 1.00 mg/L), 47 %t
DHEBEFOUREEEKRTANBETEHAE AR, ARG EMEE2H S
4‘%%%%%&%‘%%9&/»*%% REE. £REF, EXRAML, 2HEZBELERT T
PREAWEEEKE. BARFHEALERE; MER. KoM HE & FfAE T 1 B
zﬂ&ﬁi%%ﬂmo CS 71 AOKGM # i 3 4% /& i ¥ 48 S b 4 B L B (SOD) & . K& &
(TP) fr — A L& (NO) & &, M{X# % # (GLU) & &; CS ft B F4& & Mk & Mt H kit &
.4 B (GSH-Px) 76 M JEE 87 (TC) & &, MKW — B MDA) & E. &R ETF, SH/K
£ Omg/L 41 th, MDA 4B 45 % 1.00mg/L B 5 %, SOD & 4 7 48 % /£ % 1.00 mg/L
Bt 5% 1K, GSH-Px vE M AERKE N 02540 1.00mg/L 8t & F KK, NOSEERKEN
02571 1.00mg/L it & F 5. Rk Ehd, SBAMmL, 28 55408 SOD & #
P ERE, MDA & R K; NO & E &K /EZ 0.10~1.00 mg/L fiit bt B F B 1K; CS B #
£ E 4 E 0.100 025 mg/L f i T B GSH-Px 7& £, AOKGM 41 GSH-Px & ¥4 75 48 W /&
H 025, 1.00mg/L i FF T EA. SEFAxtt, FORELFE. FEMERY
REEAELEBRE TR EHIn; T CSF AOKGM H @4 B KA ALREE. ARXK
W, ERBFERM040% K2 M EIBEHERGFOIRBEEEAK. ALER, BRKET
HMTEEFE. BREAETENREE, ZHATFORBEEE RN ALTME, HFo
RE AR IR RN ERRKE.
KB FORMEE; MBRKER; REAMEFTHERE, £k, Ak, FREE
FE D2 S: S963.73 SRRFRASAD: A
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41 ZEL,

S PIRRZHEXT Y DR AR ARG | IVE DA AR AR S A AU AR R BRI 589

3% 0 B4 . (Schizothorax prenanti) R J& T84
At (Cyprinidae), 2408 )& (Schizothorax), J&—ff
BB 0, FE A TARUL B, P PR B S
BRI, &0 s B AR G D /R M
ZRTRIERENEE, TLUER—-MAEAIT
R TRV KA Bl E N 2R T B i &
&, T 4w 0TS Y RN A 2 A 3R BE A 43 25 il
kB KM EEHR, I ™= m A E .
Zh, —BEEERT 10, 4 FHENETE
Bagr, WoRHBEGRSRE. bURsE. bk,
b . BRI Z Mo Rem Tz H T A
A AR WS 2 B H T E AR R 2 X
KWW E A, MK, R, 18
W 22 S N T8 (Cyprinus carpio)™ | A filf
(Oncorhynchus mykiss) 7. ¥ %l fi (Pelteobagrus
Sulvidraco) 5™ Bt 5¢ K WA [F] 1) 20 i 53 2 =
FeoR, w28 P AL PR RE I L IS —

TR %X i 2% (chondroitin sulfate, CS) J&— i
FR AL WE e B M, PR D-7) 2 B T R AN N- £ T -D-2
FZLBELL 13 W B S L 0, T
PLZIAILL B-1,4 WH SRR, P40 R 5~
50 ku, FEAET AMIPREHAN T, BA
R 47 BB R BT ARG P, R A% % A 10 . 9
W HER A M, JFHEHZeY, BT,
B CS IE IR R S R 2 it A 2R AT KR
I o AHZE G T CS Hi Ak P e Oy T A o 32 2L
LT LR RO SRS, i & 551 BF 5Tk
o CS W18 M A b 5 BOR UL A S A 1 B
A—EMGAPYER, Hy e L DhaE ]l e 1 5m K
FRAR TR ARG, B A SO B 1ok 52
. Y H # J B (konjac glucomannan, KGM) J&
FEAEY R s 2, RAR#EIYERKE
B . APPSR TIRE" . RAF A A B
1 H 5% F M (acidolysis oxidated konjac glucomannan,
AOKGM) /245 KGM HEAT S8 A0 R fife 5 1z i B il
(), LU R B R Ay e AR, PR T
B, HATC A W R TR S I AOKGM
REf% B2 5 55 1 R f0 Bt AL BE T Rl 4 e 1 2% g
St HZ T AOKGM 7E 5 1hif J5 5% 1 2415 4
P A E BE Ty THT A9 52 ) 3 R UL

HT I, AL O 2R o s AL,
WEFE T CS Fl AOKGM i £ i A 4 Rt Ak 1 fE
RS2, I ELE G 5 e S5 i — 20 T X 2 R
Z WA ST O AR bt A e R F A SR A R 7

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

TET PR S0, O BIF 5 Ak m 220 X 0 28 5 R A
R B A P B (A L

1 MRS T

1.1 MRS

AOKGM HI CS(H5) H DU 1AMk K~ £ i o
st [, k. oM. Bk 24+
JRGk . 9B WEER A5 ) R KA
SWE SR SR T . TER A B R T
WX AR 55 H2E i 450 J2 [(98.00+8.54)
gl W R 22 T Ak 0w ) it R R
(malondialdehyde, MDA). 2 it H ik id & 1k ¥ i
(glutathione peroxidase, GSH-Px). #8 & 1k ¥ I 1k
fiff (superoxide dismutase, SOD). £ [ (total pro-
tein, TP), — %& fk & (nitric oxide, NO). & H
(albumin, ALB), JH[# [ (cholesterol, TC), Hil =
fif (triglyceride, TG). i %J ¥ (glucose, GLU)I H
SR TR B VKBS R . ERIR . G
KRB R oA el 1 /L S il : AR
2.031 6 g iy CdCl,-2.5 H,O ¥ T 1 L 264K,
Rt WG, #EOCIRAA .
12 UHFE5RE

SANYO-MLS3750 = & K B Sy (74 i3 B Ak 3%
I E AL TABRA R 03A-4 H IR K 240 (B WHE
W) ); SW-CI-IF Bk TAE & GRMig ki &
HIRAFD; SZ-1 BBERIR S (B InTh 3K
IXART); pHS-3C BUAE % pH I (A6 5T 28 2 Fl T
BRGABRAT]); Flash 29 K33 X £ U Ak il
FrAY (% 2% Thermo scientific 23 7)); ARIR A 7R 5O
HL (£ Eppendorf 23 7 ); 7500 HLEHE & 55 2§+
R %Y (7500 ICP-MS, & [# Agilent Technologies
UNCIDE
1.3 AR RS E

FiA JERHS 40 H i, % Chen 251 Fll Zheng
AU e i Oy 2% ) A R R DKL (GE 15 1) R AR
B 4y BV N 0.40% AOKGM™, 0.40% CS!'7,
3 A FRIE N AOKGM 41 . CS 4, XFHR41 WA R
TN o K 3 AL TmDRHEC ik A5 A5 RE L B e kL
ZHE S5 AR TR A S I TR B A2 4 1.00 mm (1)
BORCRAEDRY , HET IS AR 20 °C VKA .

14 AFEE
# [A] — it #1 A 20 mg/L Y KMnO, i 7
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Fz1 AREAFFMERKER (TE)
Tab.1 Composition and nutrient of the experimental diets

(dry weight)

Tkl diets

%4> content

Yo BRH
AOKGM  CS
control
E#}/% ingredient
ff)  fish meal 42.00 42.00  42.00
m#F  wheat flour 25.40 2540 2540
E¥l soybean meal 21.00 21.00 21.00
JER)  starch 4.60 420 4.20

TR AL BE A H 52 K FE  AOKGM 0.00 0.40 0.00

MIRHEHR CS 0.00 0.00 0.40
SEi rapeseed oil 3.00 3.00 3.00
£ bran 1.00 1.00 1.00
BERR — 545 Ca(H,PO,), 1.50 1.50 1.50
g5 2 4 1.00 1.00 1.00

vitamin premix-+choline

FYR°  mineral premix® 0.50 0.50 0.50

EFRKF  nutrition level

HEH/%  crude protein 36.40 3640  36.40
HURWG/%  crude lipid 5.10 5.10 5.10
MAE/(MJ/kg) TE 16.53 16.46 16.46

e ESEDTFEL; aF T RRS S MY R EHVA 6 000
IU, VB, 0.72 mg, VB, 5.76 mg, VB¢4.212 mg, VC 55.8 mg, VD

1000 IU, VE30mg, VK 30.46 mg, JE7HR 27.72 mg, ZMR 27 mg,

AR 0.16 mg; BT SRS B A IHGE A HLEE 58.8 mg, SALMH
Bl 700 mg. b. & T w ik & &P WY OVEE 30 mg, % 10 mg,
13 mg, %k 60mg, fili0.2mg, fl1mg

Notes: the above content is based on dry basis, a. vitamin content per
kilogram of feed, VA 6 000 IU, VB, 0.72 mg, VB, 5.76 mg, VB¢ 4.212
mg, VC 55.8 mg, VD 1 000 IU, VE 30 mg, VK 30.46 mg, niacin 27.72
mg, pantothenic acid 27 mg, biotin 0.16 mg, various choline contents per
kg of feed, inositol 58.8 mg, choline chloride 700 mg; b.content of
various minerals per kg of feed, Zn 30 mg, Mn 10 mg, Cu 3 mg, Fe 60
mg, Se 0.2 mg, I 1 mg

15 min, 45743 Fi 2 5T b I 4 iREE ath ) ek 90
14 dJ5, &S itk ampail o 3 A
(BH3IANEE, BIHEE S0R), 575K X%F
2 (control), AOKGM £l CS 41, &K LKL
SR 1.3% BORERL, P4 3 Sy, 4
51F 10:00, 15:00., 20:00 ¥ ME4ERE, - HF 8:00
F118:00 X KT HEATH K, V5 BREL 1R EH R B P
FZEME, BERR 2 RXRLAR AT Ve . 5250 )
8] 7K & A 13~20 °C, pH{H N 7.4~7.6. T FEH}[H]
8 JH, 24 hoR[EIWT st 48, PREFTEAK . IEH 57

https://www.china-fishery.cn

FESCI A, A S U0 4 b £5 R4 120 R 4d Bk
() 5% 11 24 1 0 5% 5% LE 4R W BE 430 R 0L 010,
0.25 1 1.00 mg/L B 7KARFREE h | 4> vk B 1k
RIANA, BAKRAIANELE, BIMER 102
o, AT AW 15 d BRI E SE g, IE R IR 4
SEYG L ARL, FREE A R E SR A S

15 SEKIBRNE

WIRET A, AT 24 h, I HAR R
L1 Mit’t 121255, fifp ) IBOCHC R B 07 . R

JE R kB, HCHE ALK ETE, R
Fh%ﬁmﬁ%ﬁ TR KA FR, FRECE R, H

AR Y R AR R T kY

T HE K (specific growth rate, SGR, %/d)=
(I =In W)/tx100%

HE 35 % (condition factor, CF, g/cm®)=W/BL’x
100

fI&>% (intraperitoneal fat ratio, IPF, %) =W,/ Wx

100%

JiF &t (hepatosomatic index, HSI, %)=W,/Wx
100%

A 45 %54 (spleen index, SI, %)=W,/Wx100%

7 1K 38 54 (intestine weight index, IWI, %)=W}/
Wx100%

3k B $8 %1 (head kidney index, HKI, %)=W,/Wx
100%
[, WoREREETE (g), Wy R EIR B
(), t MIRFHIE R (D), wohBkEE (g),
BL kK (cm), W, Nin RGN E (2), W,
JHENEE (g), W N NETE (g), W, A E (),
W Rk
1.6 fBREERIERNE

S Y KR I L1 E2 5 g A
WA GE ) AR AL (R L) 25 B4 3k e A fa iz
W aEMEPI LA 2T, oE i, &
F—20 °C f17, HEAT AL bRl E o 7K Sl
EZ M GB 5009.3—2016 (£ K4 0 2 )
fE IR 4R (105 °C); K3 IE S GB 5009.4—
2016 € &b H KA i e ) iR K BEE (550 °C);
LA A R E 2 ] GB 5009.5—2016 (&5 E&
HF R I ) Bl Ak MR 2 2 8 GB
5009.6—2016 & & 1 I8 Wi 09l 2 ) 2 I Hh
EIE
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41 ZEL,

S PR HE XY R A A

[IRCE =R =g e Kt E AR Sainp Al 591

1.7 &S & & EEFRNE

& B A0 JE AT B e KB, ORF I A 2 mL
M JCHE JCHE A EP & R, 4 °C &4 F i & 30 min,
25,0 10 min (3 000 r/min, 4 °C), W4E bW T
TG B T EP & H, A 80 °C ) vKFE H PR A7 -
2 M8 g 5t A A A W TR 50 A U0 B 45 0 il v
) MDA (BiAR L e Z k7). GSH-Px (Hb (k).
SOD (3 Mik). TP (% L5t 2 3%) . NO (g if
JEmE) . ALB QR H Brskik). TC (COD-PAP i),
TG (GPO-PAP ). GLU(H %85 A AL -1 E 1L
FitF%) o
1.8 BFRE. SHEMEBEFESENE

B8 57 0 208 AT A, BOCHIE . B E
FIERVS 7R T4 24 h, UHERRFREL 0.5 g RS PR R 4T
AR, A 7500 HL EORE B 25 B R o 3 {30 o
AR,
19 HBUES T

K F SPSS 20.0 F 4 %55 Ko 4 147 5 R 26 0 22
/3 B (One-Way ANOVA) il £ & [ %:, JH Duncan
IR M SL 56 B A, 5 36 5080 FH - 34 i 5 1 22
(meantSD) £/~ , 2257 I EH /KN P<0.05,

2 4k

21 RHEZENSTORBESEKMEENZ

EXTHRAXT I, 2 P2 B RS TS5 A
S R AR R L AR BIORT Sk B 4R Bl (<
0.05), TiXTHEHE TR (P>0.05), fREHE N CS
e FRmFONBE AR, IR, ik
18 % (P<0.05), AOKGM 4 Ji7 1A 48 % . 3 FAIE
R 2RI LU TG 8 35 1 A2 Ak (P>0.05)(3% 2).

22 AMBEENSTORBEAAEKS

X B XF , AOKGM Fil CS 4 RE B % 1
IS O 2LE R . A TR S, AR
FHLNG 105 FIORL 2 1 7 1T, CS 41 i 3 T AOKGM
4 (P<0.05)., TEJK43 751, AOKGM ZH 5% B4 T
CS 41 (P<0.05). HHES M 2 Fh 24t 55 1 2408
TR 17 T 52 G S PR 25 57 (P>0.05) (3% 3).

23 WMEZENFTOREEMBEELIERD

A

x4, AOKGM fig i 2 42 w5 5% 1

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

F2 AMESEMTFORBEEEKMEENEN
Tab.2 Effects of AOKGM and CS levels on

growth of S. prenanti

kL diets

iR
i SR ZH
index il AOKGM cs
control
YRR Rl W, 95.90+2.56  95.87+0.49  94.86+0.45

KRR R W, 116.11£2.70* 123.78+0.56" 124.62+0.97"

FrEEKR/(%/d) SGR  027+0.01°  0.36£0.01°  0.38+0.02°
B /(g/em’)  CF 1.49+0.02 1.52+0.03 1.58+0.05
JERE=/% IPF 1.26£0.07"  1.15£0.27°  1.89+0.22°
JFA /% HSI 1.23£0.11°  1.49£0.06"  1.53£0.00°
JEAEEEU% ST 0.11£0.01*  0.14+0.01°  0.14+0.00°
Jatkia®U%  1WI 2.22+0.02°  1.84+0.04*  2.46+0.03°
L'BHEEU% HKI 0.05£0.00°  0.06+0.00°  0.07+0.00°

e FATEOE R AR TE T BB RN S F B OR 22 R R B3 (P>0.05),
NN FRER IR 2 7 W3 (P<0.05), T

Notes: in the same row, values with no or the same letter superscripts
mean no significant difference (P>0.05), while with different small letter
superscripts mean significant difference (P<0.05), the same below

=3 AHESENFTOREEIARSNER

Tab. 3 Effects of AOKGM and CS levels on muscle
ingredients of S. prenanti %
W Tk diets
X R 2
content ! AOKGM cs
control
MW" crude lipid 1.49+0.00°  1.58+0.01°  1.62+0.01°
MEAR  crude protein 15.68+0.05* 17.10+0.08" 20.82+0.35°
K45y ash 1.27+0.00° 1.32+0.00° 1.30+0.01°
7K4y  moisture 80.26+0.02  80.49+0.09  80.63+0.19

E: TR AR
Notes: * the content in dry matter
S48 41 175 TP Al ALB % & (P<0.05), CS X} ALB
TE I TC B E M 22 5 (P>0.05); 2 Fh 2
AL T Y GLU % i (P<0.05); AOKGM i
FIRALT TC M TG % & (P<0.05); CS & 33
TS ORI TC & & (P<0.05), X} TG &% &
TG 5 E PR (P>0.05)(F 4).
24 FAMHZENFOREKEMEREIWIER
SpEA!

XX e, CS 3 FRAIK ST 1 2408 i
I MDA &, I3 42 % 17 SOD Hl GSH-Px i
PE (P<0.05); AOKGM . 35 2 15 5% 11 24 5 £ 1l 75

https://www.china-fishery.cn
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F4 FAMSENFTOREEMFEERERNEZR
Tab.4 Effects of AOKGM and CS levels on serum

biochemical indicators of S. prenanti

kL diets

2%
R ZH
content X]L AOKGM cs
control
MEHAN(gL) TP 29.31+0.71* 35.39+1.24" 36.68+0.39"

HEHA/(gL) ALB 16.38+0.23*  23.81+0.09° 16.09+0.03"

# & Bi/(mmol/L) GLU 5.46+0.08°  4.95+£0.12°  4.34+0.15°

JIEL [ B/(mmol/L)  TC 13.63£0.10°  11.36+0.13° 21.77+0.47°

HYH = A5/(mmo 70+0. .50+0. A45+0.
H- it =T/ /L) TG 3.70£0.05°  2.50+0.08"  3.45+0.13°

SOD i 4 (P<0.05), X GSH-Px ifi {4 f1 MDA &
WG E R (P>0.05); 1 2 Fh 2t E T
35 H 248 1 NO % (P<0.05) (3% 5)-
x5 AMHZEMNSTOREEMNBFRELIERNEIN
Tab.5 Effects of AOKGM and CS levels on antioxidant

indexes of S. prenanti

. TAkL diets
KR
content sonol | AOKGM cs
7§~ /%/(nmolmL) MDA 9.6240.07°  9.54£0.08°  8.8940.10°

A YEALEE/(UML) SOD  99.75+0.47° 104.92+0.23° 103.16+1.01°

A H ki S R/ (U/mL)
GSH-Px

—H WA/ (umol/L) NO

233.60+3.49° 241.51£1.51* 275.74+4.25°

112.7744.47* 136.46£2.50° 154.40+2.89°

2.5 MMZETEHIEST O3 &ME MDA
4 270 SOD SEM AR

B AR BE BTN, T 41 B ILYE MDA 7%
R LTS, B 1.00 mg/L B, BT
A1) MDA & it 558 B 0 mg/L B X EE i 25 7
1 (P<0.05); 7F %% ik ae W 1), 2 B 22 0 21 i v
MDA & e R T W3 KT X IR (P<0.05).
L7 SOD i ¥ Fifi % 4 v B 1) 34 hin 2 B Se T & Je
FEAR I Ea %, - ELAESYR E 4 0.10 mg/L i 3K 5|
e, BIETRE, M4k ERE 1.00 mg/L B,

X HEZH SOD 1 M i I T H A A v B Ab PR 2 (P<
0.05); TE4REaWIE, AOKGM 2H Al CS 4 Ifil i
SOD V& HAE AU T 34 1 35 55 T X HR AL (P<0.05)
(& 1),

26 AMHZEMEMEFOXRELNF
Px SEMEFI NO & 2180

V5 S BE RS, 1L GSH-Px 7% 14 2 B0

https://www.china-fishery.cn

GSH-

OXHE4  control W AOKGM . CS

=)
16
=P
g9 2 B Ba
E2 10[[Tan, A
H o
@5 8
0
= 0 0.10 025  1.00
AR E /(mg/L)
cadmium concentration
(@)
O
S 300 OXt#E4  control MW AOKGM HECS
oA
+ = 250 Cc
o Bb Ca
B2 200 v
Ky
= © 150
X 2
B g 100
S8 %
= 0 0. 10 0. 25 1.00
¥ .
59 HAIR FE/(mg/L)
cadmium concentration
(b)

1 Tﬂi&rgiﬁﬂbi_ﬂ?? A%f5 & MmiE MDA
= (a) 71 SOD &% (b) BN
AN RER R 2 7 3 (P<0.05), K5 BER IR AH A 4R A R
R R E Y, NG RER R A [ 2 AN [ 4R IR B 2 TE 1
HM, TH
Fig. 1 Effects of serum MDA content (a) and SOD
activity (b) of S. prenanti under the stress
of different concentrations of cadmium

different letter superscripts mean significant difference (P<0.05), capital
letters indicate the significance of the same Cd concentration between
different groups, lowercase letters indicate the significance of different

Cd concentrations in the same group, the same below

W Ik A 34, X R4 A 4% Wk B2 O 0.25 1 1.00 mg/L
ff, GSH-Px i PE 5 0 mg/L AH L1 1 35
i, EAEFRMREE A 1.00 mg/L B3k F AL (P<0.05);
TERR B AR, FEIREE R 0.25 mg/L if, AOKGM
ZHFI CS ZH ML 8 GSH-Px 3 P 44 {8 3 T X R 2,
CS 4 1L 3 GSH-Px i M4 7E 47 ¥ £ 4 0.10 mg/L B
B T 4 (P<0.05), AOKGM 4 Ifili#% GSH-
Px Jf PEAE 1.00 mg/L A (2 25 85 T X BR 41 (P<0.05).
W& BT B A3, I NO & S LT,
X HRZH NO & s 7E 5 W B2 4 0.25 AT 1.00 mg/L I,
5 0mg/L Al W3 3 T s 7E e e, 2
Fh ZHEAL LT NO & s EFAVE FE 4 0.10~1.00 mg/L
44 @ E AR T X IR, CS 4117 NO & B 76 4%
W B 0 mg/L B 5 25 T X BR 4 (P<0.05) (181 2),

R E K P72 22 3240 sponsored by China Society of Fisheries
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OXE4  control M AOKGM MECS

=)
E
% 300
8050} Bb
H:E Ab, Cb
%% 200 = I IO
§ 3 150
& 2100t
HE sof
=8 . . .
& 010 025  1.00
E?E AR /(mg/L)
S cadmium concentration
(@)

160 O X4 control MAOKGM mCS

a
2 4 140 Bb By
£2 120 LI Bey Monm
=~ Ba Aab
1§ 5 100
2 80 agh
2 E 60
& 2 40
§ 3 20
W 0 . . .
| 0 0.10 0.25 1.00
B /(mg/L)
cadmium concentration
(b)

2 ARIREHRMEXFOREEMNE
GSH-Px &1 (a) 1 NO 2 £ (b) ¥
Fig. 2 Effects of serum GSH-Px activity (a) and
NO content (b) of S. prenanti under the stress

of different concentrations of cadmium

27 FAMEZEMFORBEME. BEME
hRARENFIT

B 5 F W BE 3G T, e JEIE LB RN
FrE AL P R R LA, B
B 0 mg/L AH b, HCAth 4 v B a0 2H
W EARE, 7F 1.00 mg/L B4R & kB Rk (P<
0.05), TEfAIAIE, ZEMFAEH, AOKGM F1CS
fiE 0 & BRI ER W M 0.10~1.00 mg/L B () 5 F 2
i (P<0.05), 7E'BEH, AOKGM fE i & (%K 54
B4 0.25 F11.00mg/L BYERFR R (P<0.05), CS fig
B E AR M 0.10~1.00 mg/L HIARFR B8 (P<
0.05); 7EfEd, AOKGM Fil CS ¥ fE i 3 M A% 4%
HWeRE R 0.10~1.00 mg/L A EEFR R it (P<0.05) (& 3).

3 v

3.1 FAMZHEXTORBEESEKEEMSE

BRI, 8~16 g/kg 1A ALIE 3 H &
M (oxidized konjac glucomannan, OKGM) fE % fi¢

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

OXE4  control M AOKGM HCS

0.8 C
_ 207 %Bd,
2206 B
C
§ 805 Cby, B%C
£04 b
e 203
EE02 N
ha 8 Oé ABa Ba
0 0.10 0.25 1.00
AR /(mg/L)
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different concentrations of cadmium
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Effects of two Kkinds of polysaccharides on growth, serum antioxidant indices
and tissue cadmium accumulation of Schizothorax prenanti

LI Yanhong ', ZHANG Feifei', SHI Yanping', LIAO Maowen', LIU Han',
LILin', WANG Yongjia’, WU Yinglong "
(1. Provincial Key Laboratory of Agricultural Product Processing and Storage Engineering,
College of Food Science, Sichuan Agricultural University, Ya’an 625014, China;
2. Ya’an Agricultural Product Quality Monitoring and Inspection Center,Ya’an 625014, China)

Abstract: The present study aimed to determine the effects of dietary 0.40% chondroitin sulfate (CS) and 0.40%
acidolysis oxidated konjac glucomannan (AOKGM) added to feed for 8 weeks on growth, antioxidant indices and
tissues (liver, kidney and gill) cadmium accumulation of Schizothorax prenanti. A total of 450 healthy S. prenanti
individuals with similar body weight (98.00+8.54) g were randomly assigned to three groups with three replicates
per group and 50 fish per replicate. After 8 weeks, the growth and the serum antioxidant indices of S. prenanti
were determined. In addition, the cadmium stress test was carried out for 15 days (0, 0.10, 0.25, 1.00 mg/L),
and the serum antioxidant indices and tissues cadmium accumulation of fish under cadmium stress were determ-
ined. The results were as follows: compared with the control group, specific growth rate (SGR), spleen index (SI)
and head kidney index (HKI) were increased when the diets were supplemented with CS and AOKGM. Addition-
ally, the crude lipid, crude protein and ash content of muscles were significantly increased when both polysacchar-
ides were added. Compared with the control group, the serum superoxide dismutase (SOD) activity, total protein
(TP) and nitric oxide (NO) content of the fish were significantly increased, and glucose (GLU) content of fish was
significantly decreased when diets were supplemented with both polysaccharides. The glutathione peroxidase
(GSH-Px) activity and cholesterol (TC) content of fish were significantly increased, and malondialdehyde (MDA)
content of fish was significantly decreased when CS was added to the diet. Compared with 0 mg/L cadmium,
MDA content was the highest and SOD activity was the lowest at 1.00 mg/L cadmium, GSH-Px activity was signi-
ficantly decreased and NO content was significantly increased at 0.25 and 1.00 mg/L cadmium. Compared with
0 mg/L cadmium, the SOD activity significantly increased, and MDA content significantly decreased, while NO
content significantly decreased at 0.10-1.00 mg/L cadmium when diets were supplemented with both polysacchar-
ides. CS significantly increased GSH-Px activity at 0.10 and 0.25 mg/L cadmium. AOKGM significantly increased
GSH-Px activity at 0.25 and 1.00 mg/L cadmium. Compared with 0 mg/L cadmium, the cadmium accumulation in
liver, kidney and gill of fish significantly increased at different cadmium concentrations, while CS and AOKGM
decreased the cadmium content of tissues. Taken together, the results showed that 0.40% CS and AOKGM had
certain effects on the growth and antioxidant capacity of S. prenanti, and it reduced the cadmium accumulation in
tissues. This study provides a new theoretical basis for the development of nutritional feed for S. prenanti.

Key words: Schizothorax prenanti; chondroitin sulfate; acidolysis oxidated konjac glucomannan; growth; antiox-

idant; cadmium accumulation
Corresponding author: WU Yinglong. E-mail: wuyinglong99@163.com

Funding projects: Key Research and Development Project of Sichuan Science and Technology Department (2019
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