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TE . NG CEAMR PKE f i BRTRAEKARTS Y A R A P8 R AR A5 [l AL, a8k
JEECA R IT &, T RAZ IR AL A TR LA vk e £0 6] R 101 28 38 33 A0 (EU R B R L 5% W (R T 58 2B G R 22, O i, AR T
S84 360 Fe Rk H RH53 Ty 3 MMRIRA, 43 IR RBC AR DKEE R AR (TE G IRDRLRTpK 6 £0 0% 5 4% o fRDRLEL
JaHEY 50%) , ZEMRINE 90 d J5 X 3 4K M BETILA T Proe 2 & R SRR A AR 0 I D R 1 4L AR 5 i DA
MLEAAAEFRHAT AT . SR FI], AR R ORI H Y Na Ca Zn & & 10 38 TUKEF0 4 (P<0.05) . 5
B ARk 2RI A AR LA L, DK 20 K 1 2R LA b TR R R o 7 R R A 1 40 LU A B b T IR R B
AR TR LR B I E A LU R DK 2 R 11 DR A LA v 5 A T R 1) S SR VT o AL AT 43 LA R b T
FAEMAEEIE TR AR, Fo G mDREZH R 1 B UL PY i R T 2 A 2t 0 38 v IR B IRl ReH A R vk £ 20 (P<
0.05) , {H ket 4 Z A RIS AR (PUFA) S — Bk AU TR & i M — 1 RS IR IR & i o 3 = TR A ek
(P<0.05) ; SECA B L, IKEEZH Y n-6 PUFA &8 {1k, n-3 PUFA 2 5 55 (P<0. 05) , IF ELIRIER i B 1
DK 0 21 RTTRE A R I T A AR 1T 3 e R R T U 1 S 3 R TG A IR (P<0. 05) o A, vk ff g K 101
£ L 375 AR A A B BN B G S R E PE fIR (P<0. 05) o BRI, AEAS ISR S 1, e & Al e O 10 R s UL R 1)
PHE RTINS 2 v it £ ) B R 2, i — B PR & RS T .
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Effects of formulated feed and frozen fresh fish on the composition and
content of amino acids and fatty acids and serum biochemical indices in
the muscle of Micropterus salmoides

SHAO Jun-jie, ZHANG Shi-yong, WAN Jin-juan, ZHAO Yan-hua, YIN Si-hui, ZHANG Mei-qin,

WANG Ming-hua, HUANG Hong-bing
( Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, China)

Abstract: Extensively feeding with the frozen fresh fish can contaminate the aquaculture water with nutrients and patho-

gens and induce disease outbreaks, ultimately reducing

production efficiency of Micropterus salmoides. In order to

Y7 H 5 :2023-08-28 - ) o
ESTE  ITH B (a2t Pl H R Z T [ JATS (2023) mitigate the problems caused by extensively feeding with fro-

3697 : S H K R A9 H ( CARS-46) zen fresh fish and boost the development of high-quality for-
VA BBRAS (1991—) , 5 IT IRk A Wit BYBRRRSE 5% BF5% mulated feed, it is vital to evaluate the nutritional value and
FrI K T A5 B R (E-mail) shaojj0612 @ health status of Micropterus salmoides fed with formulated feed
126.com and frozen fresh fish. Therefore, in this study, 360 healthy
BIAEE : T, (E-mail ) w19731224@ sina.com; B ¥ 1% | ( E-mail ) Micropterus salmoides were divided into three experimental

nanjingrice@ 163.com groups and fed with formulated feed, frozen fresh fish and
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mixed feed (the weight of formulated feed and frozen fresh fish accounted for 50% of the total weight of feed, respectively). The
mineral element content, the composition and content of amino acids, the composition and content of fatty acids and serum bio-
chemical indices of Micropterus salmoides in the three groups were evaluated after feeding for 90 days. The results showed that the
contents of sodium (Na) , calcium (Ca) and zinc (Zn) in the muscle of Micropterus salmoides fed with formulated feed were sig-
nificantly higher than those in the frozen fresh fish group (P<0.05). Compared with formulated feed and mixed feed groups, the
percentage of essential amino acids to total amino acids, and percentage of essential amino acid to non-essential amino acid in the
muscle of Micropterus salmoides in the frozen fresh fish group were higher. Meanwhile, the amino acid score and chemical score of
each essential amino acid, and essential amino acid index in the frozen fresh fish group were higher than those in formulated feed
group. The total content of saturated fatty acids in the muscle of largemouth bass in the formulated feed group was significantly
higher than that in the mixed feed group and the frozen fresh fish group (P<0.05), but the total content of polyunsaturated fatty
acids (PUFA),
higher than those in the formulated feed group (P<0.05). Compared with the formulated feed group, the n-6 PUFA content of the

the contents of eicosapentaenoic acid and docosahexaenoic acid in the frozen fresh fish group were significantly

frozen fresh fish group was lower, the n-3 PUFA content was higher (P<0.05), and the fatty acid quality was better. The serum
total protein content and alkaline phosphatase activity in the frozen fresh fish and mixed feed groups were significantly higher than
those in the formulated feed group (P<0.05). The lowest glucose content and aspartate aminotransferase activity were observed in
the frozen fresh fish group (P<0.05). Therefore, under the conditions of this study, formulated feed affected the nutritional value
of muscle and liver health of Micropterus salmoides , it was recommended to refer to the nutritional composition of fresh-frozen fish
and further optimize the formulated feed.

serum biochemical index

Key words: Micropterus salmoides; frozen fresh fish; formulated feed; amino acid; fatty acid;

KT PR A ( Micropterus salmoides ) SLFR T o
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Table 1 Composition of formulated feed ( air-dry basis)

vl fa DB AR R H R

TR B8 K 1
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BT RER X5 1RY /ﬁ{ﬂ%\mﬂiﬁm&%ﬂﬁ JEUR} B (%)
EWR RIS R A R b 450
ﬂ%%%?aMhEH ﬁ%ﬂﬂﬂ1m#?tu CAl 1.0
0 R FR TR AR, BB 11 Rl i zﬁﬁmﬁ o
m@ﬂmﬂma%m@ﬁﬁﬁﬁﬁknmeﬁﬂ i oo
SRR 1 S 2 K TR ) PR A P 0
SR A, A G 450 1 A 25
I, 500 K 11 SR 5 A IF 52 T4 3 25 4 T e i Kl 20
AR FRRUER TR RET LA SR MR O 20
mM%mﬁ%%wwﬁ@meﬁﬂﬁmﬁ@mﬁ s 10
RS RSO BF I 1t i i
mﬁuw@ﬁ%xm%ﬂmﬂ%ﬁm%@mm¢w — Lo
YR & i AR A A S i R By 4 4 R A 0.5
Fr BRI T R AR AR, LAk 1SR L A G 03
Ak 3.2

TR B R R (L3 2%
1 MRSk

L1 Rt
AHFFE 1 FH 1) vk 6§ 16 R % ( Hypophthalmichthys

Y RBURE N 1.00 kg falkH2 E4E 4= 3 A 10 000 TU 4E/E K B,
18.20 mg 4t % B, 46. 00 mg 4EA= K B, 26. 80 mg 4EA4 % B, 0. 34
mg 4E/EE C 600. 00 mg 4L E D, 800 1U 44 K E 240. 00 mg . 4
HFE K, 14. 81 mg MR 6.00 mg, AEHE 1.00 mg, ILEE 250. 00 mg,
12 RS 50. 90 mg KU 75. 60 mg, W) HUR AL 1. 00 ke il
AL 1. 90 mg BF 30. 80 mg i 7. 40 mg Bk 23. 30 mg il 1. 80 mg,
fifi 0. 20 mg %k 0. 24 mg % 48. 50 mg,
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Table 2 The main nutritional components of formulated feed and

frozen fresh fish ( wet weight)

T (%)

BIRIY

A i SR
HEH 49.65 19.35
il 8.57 7.21
i 8.85 69.96
MUKy 9.14 3.04

1.2 R 5RFER

1 360 2 MRS filH: R B ST IR IR R
(26.93+0.97) g MR ERE 3, 3 41, /0 BIFRFC &
Tkl ok it RITR A ARk (TC 5 T R £ ) o e
2 R R R ) 50% ) 4 3 3 AN EE L TE 9 ML
¥4 A4 mx4 mx1 m BRI FRAE 00 d, B AL
Jil 40 BRI M A H IR 2 1K (8:30.16:30) , LA
MRS EENEEES, R b R
24~29 C,IFfRA & 56.50~9.00 mg/L, AA T H<
0.30 mg/L, WAKIRER A % £#<0. 05 mg/L,pH {H7.1~
7.5,43 7 d HoKIFIT—IK, KA 12 h,

1.3 HRXERSTHIE

1.3.1 #mR%LE  WFRGH)E LR AFE 24 h,
MEANRIE W FEYLEE 6 BBt TN R e &
i BIEIR I L BN e BB IR 1 4 RN e A
FERR I A2 ; AR B0 b B ML PR ER 6 8 K 171 2 4y
1 ml SR TR FIKEUN 4 CTF#E 4 h J5E.0
(4 000 r/min, 10 min) , ICHEILTE T-80 C AT,
132 FHhaitsbEwns SB(EMEEEK
bR BT ZITE M E) (GB 5009. 268 -
2016) ¥ HEATH P IC R A R AE

1.33 fARASEMN T PERS ERHALHR
FACEHTIE . ZIR(EME2EZRE &
G LR I 52 ) (GB 5009.124-2016) ), % i R
IR 2 K 11 B s UL A A B R i
1.3.4 RAEBREHRNLRN BB EBRE LK
AP LHZ/ R T A= 40 20 (FAO/ WHO ) B AY & L R 1
AT R [ 10 B 2Rk 2 B 2 ) S R R
H AR TR 2 B IRIT 43 (AAS) A5 3F4 (CS) b
T RILRIGE (EAAD) | RE R AR & 55 HIRA
SRR A (F (H) , A 3 R T BE LA R
HEREFME, SER AT,

IR bl R AL IR 5 5 (mg/g ,N)

FIRI S =

FAO/WHO P43 AR 2 Hp [A] Fh LR & 1 (mg/g,N)
FRIEE S T R I FR & & (mg/g, N)

fl2pit sy =

1004,
X
AE

n

1004, 1004, 1004,
EAAI= X X Xoee

AE, ~ AE,  AE,

FAH=

X HHE B P R A R & (mg/g, N)

BEIR 1 (mg/g,N) + 2R & (mg/g,N) + 2 AR &2 (mg/g,N)

HoPon R IR A, ~ A, HTFINRE
T T AR & it (mg/ g, N) AE, ~AE, N2
FEAFR A LT IR & 5 (mg/g,N) . FAO/
WHO . B A E B Sl 22y T A4
135 femmeszae SR(EREEEZRE &
SRR Y (GB 5009.168-2016) 1 F (i 7K fift
FRI-RE il K 1 SR LA S A R 1 i

c,. ,+C.. ,+C...
]T: 14:0 16: 0 18: 0

KRNAM i (mg/g,N) +BE A & 1 (mg/g,N)

1.3.6 BB e mmadd RHZHIEE (P .
Sk FERE AL FE B (1A) F AR TE A8 L (IT) VA
R 1 ER A LA B R B TR (AL

CZO ©5n-3 +C

PI=

22: 6n-3
Cl()tO
C12 : 0+4XC14 : 0+Clﬁ 10
A=
> PUFA, +Y PUFA, ,+Y MUFA

0.5% X MUFA+0.5x Y, PUFA,_+3.0x 3 PUFA,

itqj , CQD : 503 ﬁ:+ﬁ2ﬁ£%@§é\%; sz : 6n-3 j‘j:+

st

Y PUFA_,
Y PUFA_,
:ﬁz}%j—\%@ﬁ;cm : oﬁﬁ:ﬂgﬁﬁé\i; C12 : Oy‘jﬂ &Eﬁé\i;
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Coy. HRELEIR T 15 C g NRENRTR 75 1 PUFA, N
n-6 ZINZAMBHIBRIITIR & 1 s PUFA, 0 n-3 RRINZA
MOFBEIATR & i s MUFA R PRAEFIIR TR 5
1.3.7 s Adedgazme  WERT, B S T
CHRAFT vk, G BV (TP) SRS
(ALB> HIEBE (GLU) Hl =8 (TG ) | JH & i
(TC) &t AR5 2 (ALT) A 555 2 (AST) |
BRPERE R I (ALP ) T VI E 2 HE R ot d AR ) T
5T e i
1.4 HiRSH
FIH SAS(Statistics analysis system, Version 9.2)
AR R AT Ge it o b TR R B 7 22 00 B
H3EAE SR Duncan’ s ¥ iE 474 0] ) 2 8 HU AR,
P<0.05 £REFRE,

2 G545

21 ARAMAOZHINADT YTESERRNT
K3 NN, FEIGCETHN T ERES, Mt

FREE S B A A, BB B

BRI AL ) 25 5 OR B (P>0.05) 5 it 54 R

AN 55 BE e i, JLUORIR A Rk vk i fa

AR (P<0.05)

#3 TEERTAORSIA T TESBOZM

Table 3 Effects of different feeds on the contents of mineral ele-
ments in the muscle of Micropterus salmoides

e IRy 52| TRA Rk vkt a2
HigiE 3425.28+166.59a 3 502.36+155.60a 3 599.14+186.61a
(mg/kg)

i 621.32+50.96a 490.18+31.33b 402.24+25.67¢
(mg/kg)

B 451.36+41.36a 376.15+44.26b 254.35+30.88¢
(mg/kg)

Boa 285.36+16.39a 299.50+£20.62a 306.82+22.32a
(mg/kg)

Wit 2015.30£169.55a 2 259.61+£286.92a 2 296.34+177.19a
(mg/kg)

il it 0.01+0a 0.01+0a 0.01+0a
(mg/kg)

Bk 2.96+0.31a 3.05+0.27a 2.94+0.21a
(mg/kg)

B R 5.16+0.22a 4.72+0.20b 4.08+0.13¢
(mg/kg)

iy 0.24+0.03a 0.20+0.02a 0.21+0.02a
(mg/kg)

[RIAT 80 5 AR RING S8 R R L M AFTE B 22 57 (P<0.05)

22 AEEAMSAAOZEHIN AP IEERNAR R
SEHN

4 R, 3 AR 0 RGN R 1Y 4K

—HL, e 17 ﬁﬁﬁﬁé(@ﬁ@ﬁ%ﬁm%ﬂi?ﬂﬂﬁ),
4G 7 LT E IR (AR AR EAR S
SLEMR S AR AR ztxﬂiéé&@é?) 2 P b T
IR (HATR KGR ) LU M 8 FhAk b 75 & FE AR (K
ZH@R AR AR AR AR R 22
KR AR ) . 3 IR T BETILA AR & =
Yyfemy , bR & i, B RHH YA 2R 45
AR SRR & i 0 LT oK 2 (P<0.05) , 22
R o T UK 4 (P<0.05)

F4 FRERMAOSSINHEERARR S ROPNERE)

Table 4 Effects of different feeds on amino acid composition and

]

content in the muscle of Micropterus salmoides ( wet

weight)
TiH BCA R AR Pk o
KEGFR (Asp) & hE(mg/kg)  0.50:0.05a  0.47x0.02a  0.44+0.04a
BB (Glu) &t (mg/kg)  277:0.07h  2.86£0.04b  3.08+0.06a
HREIL (Gly) #rit(mg/kg) 0.86+0.06a  0.89+0.05a 0.86+0.08a
REIR" (Aly) # (mg/kg) 1.09+0.07a  1.130.10a  1.02+0.04a
FVEIRA (Thr) 58 (mg/kg) 0.93:0.08a  0.97+0.03a  0.99+0.06a
BATRA (Val) ik (mg/kg) 0.86:0.03b  0.90£0.04ab 0.93+0.04a
EATRA (Met) 78 (mg/kg) 0.52¢0.02a  05120.05a  0.55+0.02a
FESRA (Tle) & (mg/kg)  0.88+0.04a  0.83x0.07a  0.89+0.09%a
%@& (Leu) 7 (mg/kg) 1.370.02b 14320042  1.47+0.04a
HERRA (Lys) & (mg/kg) 2.14+0.07a  2.1020.09a 2.22+0.11a
HNERRA (Phe) Frit(mg/kg) 0760052 0.75:0.04a  0.80+0.04a
FEEFR S (Tyr) ¥ (mg/kg) 0.58+0.02a  0.59+0.04a  0.54+0.03a
IR S (Cys) F it (mg/kg) 0.09£0.01a  0.06+0a 0.0720.01a
2R (Ser) Fr it (mg/kg) 0.87£0.05a  0.83x0.04a  0.73x0.04b
SRR S (Pro) & (mg/kg) 0.57+0.05a  0.52+0.03a  0.49+0.05a
RS (His) 7 i (mg/kg) 048+0.05a  0.43+0.0la 0.45+0.02a
KRR (Arg) Frit (mg/kg) 211£0.12a  2.13x0.15a  2.06+0.08a
IR (mg/kg) 17.38£0.62a  17.40+049a 17.59+0.82a
W R S (me/kg) 7.46+0.16b  7.49+0.09b  7.85+0.15a
LTI B (mg/kg) 7.33+021a  7.35£0.25a 7.23%0.10a
LTRSS (mg/kg) 2.59+0.16a  2.56x0.06a 2.51+0.08a
DR S HEIR S (mg/ kg) 522+03la  535+0.22a 5.40+0.19a
DTFERR AR YRR Y. 42.92+1.05b  43.05:0.85h 44.63+1.17a
HIE (%)
TR e HAEMTTE. 101.77+2.69b 101.90+2.87h 108.58+1.98a
%&ﬂiﬂﬁﬁﬁtb(%
bl AR i 42.17£1.00a 422420542 41.10+0.67a
BEITE (%)
LNTFEAERR G HEIERR  1490£0.56a  14.71£0.79a 14.27+091a
S E (%)
SERE SRR S FESR S 30.03£1.22a  30.75:042a 30.70+0.88a
EAYE S (%)

*IOREEREILRR ; A TR LT EILRR ;& TR AL TR IR ;S Fom 2P b
TARIERR, FATEIR AR NG PR AL B35 22 57 (P<0.05) .
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3 20K F R LA ) SR R i (TAA) R
Wt R LR M (TNEAA) 2F 075 & 3 R i
( TSEAA) i fif Wk 2 3 iR B 1 ( TDAA) %ﬁ%%#
(P>0.05) ,{HyK k2 (1) N7 LR B i (TEAA) |
TEAA 5 TAA (A 53 LA TEAA |5 TNEAA f9E 53 E
2 T Al 2 41(P<0.05)

KR R B SR M BTN EE R (£ 5)

FH WO A TRDRHAL TR A ) Ak 2L RN oK 8 £ 2 1) R 1
LA AR E 0 T R IR B S T FAO/WHO
B EXURT 20 A A PR, vkt fa gl oK
TRaSHILA A TR B AR B R . SR AR
%ﬂ{ B AR L, VK £ 20 4% 06 T 43 FE IR 1Y R

FRIESy ALFTES LA e EAAT F {E3 505 .

x5 TRAMMNKAZFINANSEEERSE SERITD (4AS) LFTD(CS) WESERIEH(EAAN R EEEBRAESF IR

SEMSEMILE(FE) M

Table 5 Effects of different feeds on essential amino acid content in muscle of Micropterus salmoides, amino acid score (AAS), chemistry

score (CS), essential amino acid index ( EAAI) and the ratio of branched chain amino acid content to aromatic amino acid content

( F value)
g i BAIPRVSY b2y
5iH FAO/WHO g;% e ey VKt - - - —
> gk ST Rl mRe fmm e WA ke ma Ee vkt
R Rl MRl el MRl fR fadl
AR & i (mg/g,N) 250.00 292.00  317.82 32898  340.63 1.27 1.32 1.36 1.09 1.13 1.17
R i (mg/g,N) 310.00 411.00 29517  305.87  319.92 0.95 0.99 1.03 0.72 0.74 0.78
ERRSE(mg/g, N)+ 22000 38600 209.36 19338  211.21 0.95 0.88 0.96 0.54 0.50 0.55
JHE 2R % 2 (me/g,N)
SRR (mg/g,N)  250.00 331.00 30032  283.10  307.50 1.20 1.13 1.23 0.91 0.86 0.93
RER R (mg/g,N) 440.00 534.00 47021  486.00  506.28 1.07 1.10 1.15 0.88 0.91 0.95
AR o (mg/g,N) 340.00 441.00  733.11 71336 765.46 2.16 2.10 2.25 1.66 1.62 1.74
HKNER R (mg/g,N)+ 380.00 56500  458.88  455.07  464.52 1.21 1.20 1.22 0.81 0.81 0.82
Ji% SR8 & i (mg/g,N)
s EIERAE - - 89.43 88.52 93.50 - - - - - -
FAE - 232 2.36 2.44 - - - - -

FAO/WHO 45 R R AV 2140/ 3 AR 4 F A, B R IR IR o 505 B R R LR & = LU,

23 AREARNAOZeAAFIEHERAKR R
EENIT

6 Won, B A AR K E R TR AR R
iR (SFA ) St fre iy , VK fi 20 55 i (P<0. 05) ., BiC
AR R A TR | K e £ 2 R 1 RS AL A Y
SFA ¥ LIAFRERR (C16 = 0) 5 Feders, 7 HHA
TR 24 5 W2 ( P<0. 05) . B ibkl4 IR &l
R K e 2H R 11 PR L PR R 1) SRS AR R T TR

(MUFA) Bip i & 25, iR (Cc18 - 1) Kb
Bom , HOR AR (C16 = 1), vk fadl kOB

fiFs UL Y Z2 AN R 17 R ( PUFA ) B i i 5 T

E Ak (P<0.05) ; PUFA LIS ER . — 8%k 1o
WS (EPA) | 1 RS M R ( DHA ) Fl o=V JFR iR
(ALA) k3=, B A il Ak 21 5 101 2 5 WL PR o 1) SIF 91l
R ALA 75 35 TR A 1Rk Fn vk fef £ 41 (P<
0.05) , vkt 20 K 1 SR EF LA o ) EPA \DHA &5
S TR R RNE A R A (P<0.05) , 1E

B A iR R A DR | vk e £r 4 v | ok fif £ 21 K
FRETILA Y n-3 PUFA & Ewm(ko 05) ,n-6
PUFA BEiEH{%(P<0.05),n-3 PUFA K i/n-6 PU-
FA B,

27 BN FLA TR JRA R | vk g
FISRSAILIA Y P12 5 135 (P<0.05) , bk £ 20
R BELA L) PLZBCA R 2. 61 £, 2R A
TR 1.48 A%, vKeEE a2 T PRES LI Y 1T 83
T BCA TR (P<0.05) , SR A 1R RHH 22 51 i
F(P>0.05) . FLATEM JRA A | vk ff £ 4] K
FURBTHLAIM 1A TTREZES (P>0.05),

2.4 ARARINKORE M0FE L ISFRIE I

8 R, vKME A 41 K T B 5 I 3 R A TP
B ALB &8 ALP 5 M R #E%%?HE%@
BHH RS TERHH (P<0.05) ,GLU 5 &8 F AST T 1
A, I A T HA 2 4H (P<0.05) , HA & bR e
T EPE2E 7 (P>0.05)
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Table 6 Effects of different feeds on fatty acid composition and

content in muscle of Micropterus salmoides

[iTEy iy vkt

TiH

ik 255 i 25| faz
ARER(C12 : 0)F & (%) 0.03+0.0la  0.03x0.0la  0.02+0a
PHRERR(Cl4: 0) i (%)  1.25:0.02¢c 3.19£0.10b  3.98+0.12a
FHABEER(CIS 2 0) FHt(%)  037x0.04a  031x0.02a  0.32+0.02a
FAMERR(C16 < 0) & (%) 3049+1.44a 2525+0.60b  21.63+1.54c
T-EWbERR(C17 - 0) (%)  041£0.04a  040£0.05a  0.33:0.04a
BENRIR(C18 : 0) & (%) 2.89+0.15a  2.81£0.08a  2.73x0.10a
TABREER(C20 1 0)FHE(%)  025+0.02a  0.29+0.03a  0.26+0.03a
A PUkERR(C24 1 0) (%) 025+0.02a  0.06x0.01b  0.06+0b
HIFEENR (SFA) B (%) 35.94+1.61a 32.34x1.09b  29.33+1.82¢
FAHEER(C16 : 1) S H(%)  5.36£046b  6.65£0.34h  10.60£0.99a
TEWIERR(CI7 : 1) (%)  1.78£026a  1.762024a  1.55+0.20a
JMAE(CI8 = 1) & hE (%) 24.61+1.29a 22.69+2.08a  17.30+0.97b
TARRAIR(C20 : 1) FHE (%)  039+0.05h  0.56+0.05b  2.38+0.26a
FFR(C22 : 1) (%) 0.35:0.02c  2.26+0.13b  2.88+0.11a
BRI FIAS TR (MUFA ) e 32.49+2.06a 33.92+1.25a  34.71+2.71a
(%)
WIHER(CI8 & 2n-6) (%)  13.99+0.63a  9.85+0.51b  6.90+0.46¢
y-IFRFR(CI18 : 30-6) (%) 0.15£00la  0.17+0.02a  0.14+0.0la
a-ERRIR(C18 : 3n-3,ALA) % 2.20£0.15a  1.26+0.08b  1.17+0.08b
(%)
JGER-11,14,17-Z B =68 0.14:0.02a 0.15£0.01a  0.14£0.02a
(€20 : 3n-3) Fr (%)
M-8, 11, 14- Bk =4k 0.19+0.02c  0.62+0.03a  0.45+0.06b
(€20 : 3n-6) % (%)
A PURTR (€20 : 4n-6) 75 049+0.03b  0.72+0.02a  0.80+0.03a
(%)
T TBRTBER(C22 : 2)F 0.20£00la 0.16£00la  0.24:0.02a
(%)
TR T R (C20 ¢ Sn-3, 229+0.16c  4.51+0.22b  7.86+0.30a
EPA) Fit (%)
T TANBER(C22 ¢ 6n-3, 11.77+0.59¢  15.98+£1.06b  18.06£0.97a

DHA) &g (%)

ZAMFNEIER (PUFA) & 31.42+1.18h 33.42+227ab  35.76+1.36a

(%)

n-3 PUFA f5H(%) 16.40+0.98c 21.90«1.62b  27.23+1.0la
n-6 PUFA & (%) 14.82+0.72a 11.36+0.86b  8.29+0.86¢
n-3 PUFA E#/n-6 PUFA EiE 111 1.93 3.28

[RI AT 5 5 A [R) /NG 7 B 36 7R 4 8] A7 4 1 25 25 5 (P<0.05) ; n-3
PUFA :n-3 R HIAHIFIBEHIBR ;n-6 PUFA :n-6 2R HINE TR

F7 AEARIKOZRSHAAN S HEEE. 3B L 550
ik =108 -F58: 00210

Table 7 Effects of different feeds on polyene index ( PI), index of

atherogenicity (/A ) and index of thrombogenicity (I7) of

Micropterus salmoides

T H AR REWEAE vk
ZIIREL 0.46+0.03¢ 0.81x0.02b  1.20+0.03a
SR FERE LIRS 0.56+0.04a 0.57+0.03a  0.53£0.04a
AR T B 2 0.47+0.02a 0.35+0.02ab ~ 0.27+0.01b

RIS AN [/ NG T RER R 4 A e B35 25 57 (P<0. 05)

#£ 8 AREMAR KO REE5 M ELIEIRIRME
Table 8 Effects of different feeds on serum biochemical indices of

Micropterus salmoides

Tt H AR IRAREE  ykEEmg
SMEHTEE (/L) 3520+1.65c  40.51+2.48h  47.34+2.66a
HEASE(g/L) 13.30+£1.06b  14.95+1.14b  18.19+1.42a
HZE SR (mmol/ L) 2.68+1.66a  20.12+3.03a  15.28+1.29b
HI =B (mmol/ L) 17.69+2.84a  19.04+3.09a  17.95+2.57a
SRR (mmol /L) 8.19+2.04a 786x1.98a  9.30+2.11a
B EMREH(U/L) 7.39+1.59a 6.96+096a  7.55x1.97a
BHEEERREYE(U/L)  7856£6.36a  75.36£5.80a  55.21+4.25h
BRPERSRRRETEE(U/L)  7093+8.86c  90.69+10.37h  129.63+11.36a

AT 5 AN RN “F R FROR 24 [ 7 48 .35 22 57 (P<0. 05)
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