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(1. Ll 2 Al R A BB 40 2838 57 SR BE AR ARG bl , B 201306 ;2. L K2 Al R A 3B
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AR, A3 E A (12.96£0.07) g R @ Zep4h S AT A M 8 AR, SREAN . K
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FRERALEEES T AM(P<0.05), iF3EG %Y LEAB Y e EA
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TERESMZINRLREEEZF(P>0.05) 22 M ERAAPHEE K, 203, LFRLRA
BRAREFEWN MY KIS AL LR ot i ReET 25 T H 4 42(P<0.05),
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BB REFE A, A R K, AR
MK-n, 5 n 278 5 0@ B o i g, HATZE K™
Tk R YRR K, ME Y, DR R
AN ZE TR (MSB) Fl W G R A EE e B 25 R
(MNB) 5 i WL, A WF I8 UESE, TRk v i 4k A
% K, T e RN AL — R G MY BT ( MK-4) J5 &
VR, BB A 8

HAOC T4E4: R K AEK sl b ag ik or 32 4
EPTEA Y RE MR R =7, T KIRHREE R
27/ 7 N I o S T = S e N i I NI i /N )
PIxt gl R K oK a2 IR R, iR A4EA:
K AR5 B4 S0 i A EE i B A SE
AL Sk IR % ( Fundulus heteroclitus ) W B 5%
B, 1A kL b MSB it = 5l it & R 5 3 BB HE R
w2 B Al ( Ctenopharyngodon idellus)'™ | S&&
L ( Carassiusauratus gibelio ) '™ W J¢ % F 4
( Oreochromis niloticusx O. aureus) '™ W) 21 p5 fik:
( Salvelinus namaycush ) """ | 41 B fi ( Epinephelus
malabaricus )" | K # i ( Pseudosciaena cro-
cea) '™ 1 [E X UF ( Penaeus chinensis) "™ 1 BHETT
SHIF ( Penaeus monodon ) M %t 44 & K By 7R &
B i 43 0 A 1.9 mg/kg . 3.73 ~ 6.72 mg/kg.,
52mg/kg, 0. 5 ~ 1. 0 mg/kg, 10. 6 mg/kg.
10.42 mg/kg 185 mg/kg 1 30 mg/kg, TMiHE 5 X8
#i ( Ietalurus punetaus) WL G ( Seriola quinquer-
adiata) " FIKRFGVEREE (Salmo salar L.) ™ | REEAE
TRk S A 2 K T DA 2 A K A AE BT OR

THAE R S AL AN 2 AR F T2
o HAL AR & W It Bl /oy A6 E W
BOUER , HOH AR IR E o RE IR S 5 A B 6E
AR R A= 0 A A W 1 A7 40 T R g ik 28 48 1 3 7R
CL A7 5% 3 B A T k) a8 s & i 4R 2R R K, AT
DL 5 g 6 ( Cyprinus carpio var. Jian) "2 34 1k i
TP AR R RS 3R A W AR E R A
B AR K, & il a5 R A B ( Cypri-
nus carpio L.) MG IR B R T ET S, ML
B AR BRE e S SR ) S AE ML N B TT AR, K
S AL PR 56 R R s I IR AR S PR T A i ) i
Fe bR, FLAL AN G W 2 7K 77 S W AS B 1 A= i T
Bl X N AR b 75 S B R R 75 R T R A A
FHARKMFE . dE4 R KRR S YLk g
IR G D5 1 1 5 12 VA B ™ AR R2 e, v R UL
AH A

KB ( Micropterus salmoides ) J&—FiiR 7K
B PEMIE ARk RUHAE R IR | Bos Pk
5 | 1R 56 A O PR TR T A2 0, 2019 4E R
A IR AR C A 47.8 J7 121 H AT B 48
KAOBRGFERFRRMNFTREIFRE T Ko mot
g (HAR A K K PR RE, ©0
AR KW FEZAEHA RS T AT, E
AT A e P R S 0 a8 & R 4E AR R K, AT L
P R T PR A A R R IR B L RE T S i
FHCEACRE ST (5 4 X oAt A iy oot A o
RN O AR SCIR R 4R AE R K, X
PNIRES R K RISE A= AN IR AT E =R AN /NS E 21 S
TR ARG 117 TR 4L 174 52 Wikl , Sk DR T ARk B T 1Y)
ALt 2%

1 #MR5FZE
1.1 KIS

BC i A ARy | R | OK AR DR R A A B
B BT 0T R SERE I Ry T2 s 7 DR A S Al ]
BHER 1) . A TEGIGEAER K, &8, F 5L R
HES A [R] 7K 14 SV 12 08 15 e FH 25 6 ( MINB , 4
J& 96.33% , 1 Wi VLA BT & A BRZS "l 48R ) | (R
A 9/ A K ) P A, B 5 A e ekt i A5 4]
B geA 2 K, B9 & 553910 0.78 (KO 41) .5.80
(K5 41).10.82 (K10 #41).15.84 (K15 41 ) Fl
20.85 mg/kg(K20 41) . ¥ GB 5009.158—2016
F1 GB/T 18872—2017 , i i =5 8% AR (233 125 0 5
KO 4k rp 4 E R K, FgE A & K, 3 54 )
M 53.2 we/kg F10.78 mg/kg, T SMH RO AH
L B AT K KO 40 R 4l A &R K, &
U LR YA K B R i
Sty T A 0 B A A PR w4

R A5 T 77 K 4% ol JORFR L JS o 5, 2 60 H
W, R 5 5 A SRRF TR S I A A TR AT, B
TR R AL AL i) B SRR 7R BEAE 40 T TR
12 h, THRZG  FORCEHE A DT o T 3 X
R b7 28 H
1.2 AFEE

AR I FE b I I R S U T R A SR M AT
BRI TF by 22 1R A U8 il FD A AT T B AL B A
ATRVE W N CE 4 S A (K xBEx = 1.8 mx
0.7 mx0.8 m) . A5 [ WVLA BN, 20t 2
JA R ik W A g A% B 5 400 R) 6 1T 0 3K 1 R



1 B AR R AR R K i R D RS TE AL RE ) LE RS AR LA 535

BEEATRME 78 1E 250 46 5K B 77 fa Uk Ak
B 24 h, FEHLPEIE 600 F& 1K T filt B ARAE 4151 1K
IR 440 [ )2 (12.96+0.07) g | BEHLA> 1 5
M, 4NEL, BNER 30 B, UEE N
FEH T WA, B RIEAT 2 R(08:00 1 16:00) &
W R  FEek 8 JH iR R MR, YA
KO REEFET, K BBt e T BOFFRE , FE4
FEHAIR], FRFE AR 24 h 723, AN IS R 20t
RS L RIK I AR B R T 5 mg/L A ®
#/NF 0.5 mg/L /K 28~31 C .pH 7.5~8.5,

&1 EiARERREFRKFE(KFERM)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis)

Wi H Ttems
JE kL Ingredients/ ( g/kg)

4 Content

41} Fish meal 450
tH Soybean meal 110
EXKEEH Comn gluten meal 110

[l % Blood meal 50
a—JEH a-starch 100
63l Fish oil 40
AN Rapeseed oil 20
KIZWiHE Soyean lecithin 30

Y e ETORA (AT 4R K) 5
Vitamin premix ( without vitamin K)"

W4 IR AL Mineral premix®” 5
5 Squid paste 10

S AL AHE Choline chloride 5
ik —&%5 Ca(H,PO,), 10
EB#EFR Taurine 3
WA ¥ Zeolite powder 52
41t Total 1 000

# 37 /KF Nutrient levels”

M H B Crude protein/% 47.14
HMLAE Wi Crude lipid/% 12.16
JELHE Gross energy/ (MI/kg) 18.66
#i /& K, Vitamin K,/ (mg/kg) 0.78

D) A RZBUREH R S 46 E R K) AR T s T4
F#E fit Vitamin premix ( without vitamin K) provided the
following per kg of diet DM:VA 1 960 IU, VD, 826 IU,VC
160 mg, VE 20 mg, VB, 17.64 mg,VB, 19 mg, VB, 16 mg,
VB, 24 mg, VB,, 0.25 mg, VH 0.1 mg, ' fig folic acid
4.8 mg, )LEE inositol 190 mg,

2) B W) 5 HUIR RE O A T 5 e R 4R i Mineral
premix provided the following per kg of diet DM :Cu 1.9 mg,
Zn 32.8 mg,Mn 5.9 mg,Fe 19.6 mg,I 1.98 mg, Se 0.35 mg,
Co 0.30 mg,Mg 49.8 mg,

3) BAE I, Ay A SEM{E . Gross energy was a
calculated value, while the others were measured values.

1.3 H&X&E

FIHR LSRG, RS ALk 24 h, B ER
BEHLVEHL 7 40, ] 1 mL 7 55 %5 MR # ik b B
M, fEFEEELE R, 4 CTHE 24 h J57
4 000 r/min%# T 8.0 10 min 345 5 1ML 35 (547 76
—20 THM T, HF i A8 45 19 2 A, B
PIREFA o, 31 5 RN i, 20 B 3 41 161 %) i s
i 3 P9 ) K A 2% 9 B g, T T AR TS M Y
W, B LA E A L PR ¥ o T M 2 e, b e
JF5% B H T WL IR 220 58 18 R0 B D5 IR 2 B 4 i, 2
SRRSO I NN il e < R = i A 74
(Y,0,,0.1 mg/g) By 4mlAeh (AR 8 D ik 4k 19
i) BRI 1 h JEORARZEME FFLL 2 B, TR
LI AL 2B, P A RS I AE-20 C &M
e
1.4 Hmah

BE M IEFRE, BT 0.85 %A PR KPR
B (m/v=1:4) SRJGTE 4 000 t/min 4 C5&fMF
TFESL 10 min, BCE R 12 h W FIE SR,
MLV R 2 )5 Rl REAE 12 h NI E S8 bR, R
TURE RUAE W TR AR S i Bt A 1) T 1 R
TE B UE A T B U T TS R AL AR S A, AR AR
% (GB/T 23527—2009) I 52 & F1 7 38 5 H B %
£, UL B3R AR 20 i UV -3200 45400 %% B 3
M

K H R A 45 B R BT 7% (GB 5000.
268—2016) Il 5EFE{H 1 Y, 0, & G 2R 20
PR T W ol FH R0 O A 0 T S 10 R B
TR R B OEIE X (TCP, 3£ ) M 2 2 fE
Y,0, Wy & i, HELIK & A % (GB/T 6432—
1994) M5 ZE AR AR 1 5T % 1, T W 16 R A
A RWE LRI,

S FH R 7K it 10 0 7 UL A 2 1R 4 G« ot UL
95, il 6 mol/L £ FAVIAE 110 C&F F K
fift 24 h, KIFESEIE B 1 mL KT SRR P
FELR A Zh AT (S—-433D, FE[E) AT,

R AT —H B S BOUL N BBE , R fE S
65 A 0 3 A (7890A, 3 ) BE A T i X
(5975A, F ) 4B A5 Wiy 2 41, H2 905 g i 192 s 4 o5
()53 BT P 3% | Bt B s 18] A R 533 43 v %o i s PR
178 TR AT
1.5 iHEARK

EBALZE (%)= (1R Y,0,
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Frh/2ME R Y,0, fH) x100;
HLE A BTRWTEAL R (%) = [ 1-(FAE L
F & = ARk Y, 0, ﬁi)/(ﬁ%ﬂrﬂlﬂ
M A& Ex 3 E T Y,0, &) 1x100;
Wt A IETRTEEL ( EAATD) = (A/AExB/BEx ...... x 2 & B

{H+AriE2E (mean+SD) FoR . 07 2 73 i 4
6] 2% 5 5 & i), W F] Duncan [RiE #4752 & R,
W EF MK P<0.05,

I/IE) "™, 21 ARPHEESK AENAOESHHEK

K on T @REREE ;A B, I AR g RN
WAL T AR 5 e AE,BE, -+ IE N4 &2 AT LUE N, B ER K, &4 E
XI%EEEF%EPJA BAEm =, i 306 1 B P R A9 RO O R S M 34 I KT

1.6 HiESZITHHF
T A B0 ¥ 2R F SPSS 17.0 34 Y B[R £ 5
223 Mt (one-way ANOVA ) T ¥ #EAT 4347, LF-2

RIS 44 R K, i KO 4 (P<0.05), K10 41,
K15 ZH 1 K20 2H /Y 2 W TH A R A0 25 11 o 22 WL T 4k
AR T Ko 4 ( P<0.05) .,

F2 PMPEER K, SEXKORSHLENHZME

Table 2 Effects of dietary vitamin K, content on digestive ability of largemouth bass

gE| 2H 5] Groups

Items KO K5 K10 K15 K20

5 Stomach

% 1 Protease/ ( U/mg prot) 55.65%1.41°  39.70+0.64"  33.54+0.89"  33.76+2.45"  32.97+1.04°

TER A Amylase/ (U/mg prot) 0.84+0.03° 0.55£0.01" 0.27£0.00° 0.29+0.02" 0.28+0.01°

B W7 Lipase/(U/g prot) 19.98+1.48°  11.03+1.80°  10.44%1.64"  11.22+1.31*  10.15%0.49°

718 Intestine

7 H i Protease/ ( U/mg prot) 2.87+0.06" 1.34+0.07" 1.35+0.02" 1.32+0.02° 1.35+0.06

TERIEE Amylase/ (U/mg prot) 0.55+0.04° 0.32£0.02° 0.32£0.02" 0.33£0.02" 0.35+0.02"

& Wit Lipase/( U/g prot) 11.04£0.57" 6.17+0.76° 5.54+0.54° 6.26+0.47" 6.11+0.33"

FW L3R Apparent digestibility/ % 88.89+0.26"  86.94+1.56"  81.35%£3.66"  82.88+0.63"  82.47%1.19°
R

& BRI (% 96.47+0.08°  95.24+0.57™  93.36+1.35°  93.99x0.22"  93.57%0.44"

Apparent digestibility of protein/%

2.2 fARBEELEER K, SEXAKOREMFER S
IEFREY R
MEITUEFH, K20 HIMGEREA S ED

A 4 41( P<0.05) ,5 4L LT A& E L
EA CBHEEEMHM =S ELEEER (P>
0.05) .

®3 AMPEER K, SEXKORS MFR SRR

Table 3 Effects of dietary vitamin K, content on serum metabolism indexes of largemouth bass

WiH 215 Groups

Items KO K5 K10 K15 K20
B4 H Total protein/(g/L) 18.19+0.83 18.53+2.70 19.29+1.96 18.87+2.67 19.38+2.50
H#H Albumin/(g/L) 18.33+0.87 19.55+3.61 20.09+1.19 18.68+0.62 17.77+2.51
JKZE %A Urea nitrogen/ ( mmol/L) 3.88+0.23" 4.01+0.19* 4.07+0.39* 3.96+0.44" 7.79+0.30"
S JH[E EE Total cholesterol/ ( mmol/L) 9.03+0.17 8.88+0.33 8.93+£0.33 8.90+0.34 9.17+1.17
‘H i =g Triglyceride/( mmol/L) 2.52+0.21 2.37+0.07 2.44+0.04 2.48+0.10 2.43+0.11

23 WARPUEESEK RENAOEZHIAE
SEER TN AR ER 4R A A 7 I
FER T 2R LA rp ARG M 17 AP SR,

TR LR 9 B AR LT
huﬂﬂ H % 4 A, i
/u\ %E& &M‘

HIIR 8 Fh, (A& TR A
HHEMR AR T & IR A
FIETR TS AR A 2 [ TC
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FHRS(P>0.05) (HUERER AR RAEER K, & ¥ KO ATREMR 5o @R M50 2 R i 35 R
AN, s TR M B R S s THAb 4 4 (P<0.05)

x4 AMPEERK SEMAORSIASERARNZIE(GEEEM)

Table 4 Effects of dietary vitamin K, content on amino acid composition of

largemouth bass ( wet weight basis) g/kg
i 215! Groups
Items KO K5 K10 K15 K20
MR Thr 8.8+0.2° 9.1+0.1° 9.2+0.0° 9.2+0.2° 9.2+0.0°
HE R Val 10.2+0.4 9.6+1.0 9.8+0.3 9.7+0.2 9.8+0.1
AR Met 5.0£0.1° 4.7+0.1% 4.6x0.1° 4.5%0.3* 5.0£0.2°
SRR e 8.4£0.0" 10.0+0.4° 9.7+0.6° 9.8+0.3" 10.0+0.1°
TR Leu 14.6+0.3" 16.4+0.4° 16.1+0.6° 16.3+0.3° 16.3+0.2°
KNZ PR Phe 8.5+0.5 8.3+0.3 7.8+1.0 8.4+0.3 8.7£0.2
HABR His 6.0+0.0¢ 5.1+0.4" 5.6+£0.2° 5.2+0.2° 5.3+0.1°
IR Lys 16.7£0.4 16.4+0.5 17.0£0.6 16.7+0.4 16.7+0.4
HEER Arg 10.920.5° 10.1£0.4° 10.5+0.5% 10.3+0.1% 10.2+0.1%
MR TEAA 89.1+0.7 89.6+2.9 90.2+1.1 90.2+1.9 91.2+0.8
DB F LRI S EAAL 1.56+0.01 1.55+0.05 1.5620.02 1.560.03 1.59+0.01
KA ZIR Asp 18.7+0.5 18.8+0.3 19.1+0.3 18.6+0.7 18.6x0.4
225 R Ser 7.9+0.3 8.0+0.2 7.7+0.9 8.1+0.1 8.2+0.1
AR Glu 28.2+0.5 27.0+1.5 27.5+0.6 28.1+0.7 27.9+0.7
HAm Gly 9.8+0.2 10.0+0.5 10.2+0.1 10.3+0.1 9.8+0.1
WL Ala 12.2+0.8 12.6+0.9 13.0+0.3 13.2+0.1 13.1+0.3
PR Cys 1.5+0.3 1.1+0.2 1.2+0.1 1.1+0.2 1.3+0.4
% @R Tyr 5.740.5% 6.1+£0.3% 5.7+0.2" 6.1+0.1° 6.5+0.8"
&R Pro 6.0£0.6 5.3+0.5 5.8+0.8 5.2+0.6 5.4%0.5
BAENTR E R TNEAA 90.2+1.4 88.8+2.3 90.2+0.4 90.7+1.4 90.9+0.5
BEER TAA 179.3+1.8 178.4+2.7 180.4+1.1 180.9+3.2 182.1£0.7

TEK S LP rp LA I 15 FRIR R, e Cl6:1n7 F1 C18:1n5 Ay &2 B 2w T Hifl 4 41
AR IR 5 B, SRR IR T 4 R, Z AN (P<0.05) , TOFIAR T R FN 22 AN TR0 R0 B 1D 2 5 1 7
FREWIRR 6 F, MR 5 ATLIE K15 HWPAN  SHZEICEFZER (P>0.05)

F1RE W7 R % i B = T AA4] (P<0.05) , i

x5 AMPEERK SEXAORSNARKEHRARNRIE(GEEEM)

Table 5 Effects of dietary vitamin K, content on fatty acid composition of

largemouth bass ( wet weight basis) mg/g

i H 205 Groups

Items KO K5 K10 K15 K20
C14:0 0.11+0.01 0.11+0.02 0.10+£0.01 0.12+0.01 0.12+0.01
C15:0 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00 0.02+0.00
Cl6:0 1.44+0.07 1.41+0.19 1.37+£0.06 1.48+0.07 1.45+0.07
C17:0 0.02+0.00 0.02+0.00 0.02+0.01 0.02+0.00 0.02+0.01
C18:0 0.19+0.01 0.19+£0.03 0.18+0.01 0.19+£0.02 0.19+0.01

S SFA 1.78+0.09 1.74+0.24 1.68+0.08 1.84+0.10 1.78+0.10

C16:1n7 0.34+0.03" 0.35+0.04" 0.34+0.02° 0.44+0.03° 0.40+0.02"
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WA 215! Groups

Items KO K5 K10 K15 K20
Cl18:1n5 1.8620.10° 1.80+0.22° 1.82+0.12° 2.1920.11° 1.97£0.11°
C18:1n9 0.03+0.00 0.03£0.00 0.02+0.00 0.03+£0.01 0.03+0.00
C20:1n7 0.05+0.00 0.05+0.01 0.05+0.00 0.06+0.00 0.06+0.00
SMUFA 2.28+0.13° 2.23+0.27° 2.23+0.15* 2.72+0.14° 2.46+0.13*
C18:2n6 1.02+0.09 0.97+£0.12 0.97+0.04 1.00+0.03 1.01+0.06
C18:3n3 0.10+£0.01 0.09+0.02 0.09+0.01 0.09+0.01 0.10+0.00
C20:4n6 0.03x0.00 0.03£0.00 0.02+0.00 0.03x0.00 0.02+0.01
C20:5n3 0.04+0.00 0.04+0.01 0.04+0.00 0.04+0.00 0.04+0.01
C22:5n6 0.06+0.00 0.05+0.00 0.05%+0.00 0.05x0.00 0.05+0.01
C22:6n3 0.77x0.08 0.75+0.16 0.72+0.01 0.81+0.13 0.71+0.04
SPUFA 2.01+0.18 1.93+0.29 1.90+0.07 2.02+0.12 1.94+0.11

SFA i FIIE iR saturated fatty acids; MUFA ; BN F1J§ B2 monounsaturated fatty acids; PUFA : 2 A FIG IR pol-

yunsaturated fatty acids,

RIS 1
3 ARPHEESK QENAOEHEK
BE WIS

T kR 5 R P T £ T Ak R I 0 RE
1 AR RE S T A A S T 2 DDA O LA AR
IR IR DGR VE A A DA R A R
K, REMEIE 1E & & M 38 5% sh F0 43 b, 28 T 2 2F sh 4
AR AL i ) (B A K 77 Bl ) Hp A L T Y
il AR I A5 L R R S i 4 A= R K,
Ji, R PR 1 3 T T 1 2 S S R AT, LT Ak
RME AR RME B RS R, [
Yuan 452 F 5T K B, 3 R A 4 R K RERS W
e e 00 P U R i 3 %) 95 b Tt O 2 R R R A 1Y)
R 45 2 2 i, I ELIA R T A i I i 4 5 vl
RE SR AR 2 A OC . 16 R VG ki i 5% rh o &
IRV 8 A 406 2 R A5 A1 0 DR VY VP e A 1 R R JBE AR
FIREAY A3 a0 B AR B 5T & PR B 1 4 A
KK, nl DL E R e IS £ W IH LR . Yuan
SRR R R K AR s e R A F,
2 v i T BR % AR R A 1 U R
AR F B 9T & B 4 A R K, i 5 4
o A% L 8 e T X BR AL 4k A 2 K, T DAGE
T S T S ] 1) T 7 A B R T PR A S 1Y
B M, X A B AR b AR T Rl AL, T
e FEAAREALRE AR, 75 2 o HAh ik 72
T T A Bl 1 T M (AL 1 R K T R AR

KEB MR, HIGIS e sAE I K 8 2 7 1b i S
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Effects of Dietary Vitamin K, Content on Digestive Ability, Serum

Metabolism Indexes, Muscle Amino Acid and Fatty Acid Composition of
Largemouth Bass ( Micropterus salmoides )

WEI Xiang'®? YAN Ketao' DAI Yufeng” HUA Xueming"**" LI Xiang"*? HANG Ying"?**
(1. Centre for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture, Shanghai Ocean
University, Shanghai 201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of
Agriculture, Shanghai Ocean University, Shanghai 201306, China; 3. National Demonstration Center for
Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China;

4. Administration Bureau of Wangwu Revervoir, Longkou 265721, China; 5. Zhenglu
Animal Husbandry and Veterinary Station, Changzhou 213111, China)

Abstract: An 8-week feeding trail was carried out to investigate the effects of dietary vitamin K, content on the
digestive ability, serum metabolism indexes, muscle amino acid and fatty acid composition of largemouth bass
( Micropterus salmoides) . vitamin K, was supplemented into a basal diet with the levels of 0.78 (KO group) ,
5.80 (K5 group), 10.82 (K10 group), 15.84 (K15 group) and 20.85 mg/kg (K20 group), and then the
five experimental diets were fed to healthy juvenile largemouth bass with the initial average body weight of
(12.96+0.07) g. The results showed that the activities of protease, amylase and lipase in the stomach and in-
testine of the groups with vitamin K, supplementation were significantly lower than those of KO group ( P<
0.05). The apparent digestibility and protein apparent digestibility of K10, K15 and K20 groups were signifi-
cantly lower than those of KO group ( P<0.05). The serum urea nitrogen content of K20 group was significant-
ly higher than that in the other four groups ( P<0.05), but there were no significant differences in the serum
total protein, albumin, total cholesterol and triglyceride contents among the five groups ( P>0.05). There were
no significant differences in the contents of muscle essential amino acids, non-essential amino acids and total a-
mino acids among all groups ( P>0.05), essential amino acid index as well, but with the increase of dietary
vitamin K, content, the contents of essential amino acids and total amino acids showed an increasing trend. The
content of muscle monounsaturated fatty acids of K15 group was significantly higher than that of other four
groups ( P<0.05) , and the contents of C16:1n7 and C18:1n5 were significantly increased compared with other
groups ( P<0.05). There were no significant differences in the contents of muscle saturated fatty acids and pol-
yunsaturated fatty acids among all groups (P>0.05). In summary, dietary supplementation of vitamin K, can
improve the muscle amino acid composition, but it decreases the digestive ability when the vitamin K, content
is equal or greater than 5.80 mg/kg, and high dose of dietary vitamin K, changes protein and fatty acid metab-
olism.[ Chinese Journal of Animal Nutrition, 2022, 34(1) ;533-543 ]

Key words: largemouth bass; vitamin K, ; digestion; metabolism; muscle composition
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