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Abstract: To clarify the feeding values of medicinal plants, juvenile triploid crucian carps (No.3) were randomly
divided into five groups and fed with basic feed ( control group) and feeds supplemented with 4% Portulaca oleracea 1.,
4% Plantago astatica L., 4% Houstuynia cordata Thunb. and 4% coumpounds ( Poriulaca oleracea L. : Plantago asiatica
L. : Houttuynia cordata Thunb.=1 : 1 : 3) for 85 days. The results showed that compared with the control group, Portulac-

a oleracea L. and Plantago asiatica L. significantly

increased the relative weight gain rate and specific growth

%% H #:2023-06-21
ELTE . WA RT3 AR 34 15 H (20217130468 ; 1 rate of fish (P<0.05), and significantly reduced the feed
B EE T E ST (20A339) 5 HZ YK k4015 A coefficient ( P<0.05). Houttuynia cordata Thunb. slightly

351 H (202210549008 reduced the specific growth rate and slightly increased the
TEHE BN HRL(1978-) 2o, WIF G 1+ Bl 2%, T B NF feed coefficient, but the difference was not significant ( P<
KPS E SRS AR AT ST . (E-mail ) 346132404@ 0.05). Portulaca oleracea L. significantly increased the

qq.com content of crude protein and significantly decreased the
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content of crude fat (P<0.05), while Plantago asiatica L. significantly decreased the content of crude protein and signifi-

cantly increased the content of crude fat (P<0.05). Poriulaca oleracea L., Houttuynia cordata Thunb. and compounds

could significantly reduce the activities of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) , the con-

tents of malondialdehyde (MDA) , total cholesterol (TC) and total triglyceride (TG) in liver ( P<0.05) , significantly en-

hance the activities of superoxide dismutase ( SOD) and glutathione peroxidase ( GSH-Px) in liver (P<0.05), and im-

prove the structure of liver tissue. Portulaca oleracea L. significantly improved the midgut villus structure, while Houttuynia

cordata Thunb. made the midgut villus structure worse. In summary, under the 4% addition level, the feeding value of Por-

tulaca oleracea L. was the highest, followed by Plantago asiatica L. and compounds, and then Houttuynia cordata Thunb.

Key words: Poriulaca oleracea L.; Plantago asiatica L.; Houttuynia cordata Thunb.; triploid crucian carp (No.3)
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Table 1 Formulation and nutrient composition of basal diet ( dry

sample)

JEEE FE (%) =E190% (%)
KK 39.70 ML 1 32.85
SHDE 18.30 HLIE 5.59
K 6.00 HHL£T 4 4.89
ESP/S 7.00 RSy 7.51
INEE 26.00
= 2.00
TRk 1.00
it 100.00

TR EE | kg ARHEAEEA A 600 000 TU, 4E4: % D,200 000 TU,
Y E 1.0 g, i EE K, 0.4 ¢, 4iEE B, 0.6 ¢, 4% B, 0.7 ¢, 4
HFE B 0.6 g, fEHEFE B, 4.0 mg, 4E4EEK C 15.0 ¢, MR 2.5 ¢, MR
200. 0 mg,D-IZ %5 2.0 g, Fe 15.0 g, Mn 2.0 g,Zn 6.0 g, Cu 400.0
mg,Se 20.0 mg,1 60.0 mg, THILAEN 12. 17 MJ/kg(FTHFME)

R2 ZHHRAEYRESSYHNIERYREDERSSE (T
#)
Table 2 Contents of some nutrients and functional components of

three medicinal plants and compounds ( dry sample)

TiH N AR R EEY
LB (%) 23.7240.68 14.65+1.18 13.58+0.26 15.82
FLHEWT (%) 5.96+0.22  4.01£0.09  3.78+0.43  4.26
HLK Sy (%) 15.65£0.19 17.75+0.24 17.52+0.52 17.19
ML 4 (%) 23.85£0.15  25.87+0.11  26.69+0.41 25.96
TRBRLYI(%) 30.82 37.72 38.43 36.77
(%) 8.49+0.17  6.26+0.05  4.36+0.22  5.57
FHEETN (%) 5.38+0.12  3.08+0.09  3.58+0.10  3.88

FHE WA &R R,

13 HRERESHE

ST AT 2 d 5L LR 2R o
P, 4 T A BEHLRAE 20 JE 46 %01 30 my/L T
T BRI 1 3L LA PO 43 8 1 P o
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5 LG KLLF4E 4 B E e S 22, 3 Fp
245 FEVRE 0 R 22 W FIOREL B 5 £ 1) SR FH e LT
CBRBEEL = 30(g/ml) IR 70 °C T 450 W, $2H)L
B IE) 8 min ] A 75 0% 4 B A £ AR B [ORHIR LE
1:40(g/ml) ,iJE 60 °C , ZEEARFAEL 10% , U)K
700 W, $EELS ] 45 min ] P E
1.4.2 A KFBAFZEAZE AR (SR) HER
B(FCR) FHEAKF(SCR) MXHEEA(RW) 1T
BARWM TSR =N/N, x100%; FCR = W,/ (W,~
Wy) sRW=(W,~W,)/W,x100% ; SGR (%)= [ InW,—
InW,]/tx100% , 1, N N, 730l FoR &R B,
VIR EEE, W, MR AR, W, W, 430l A iR 2
KPR, e A FRFERTIA] () o
143 AFREAALIEAR NS =BEH W (TG) S8
[BEE(TC) N (MDA) &3, DM R A A TR A B
Rl (AST) N AR A I REBE (ALT) S EALYE AL
fiti(SOD) A H Bkt AL Py Bl ( GSH-Px ) T R 342K
FHAGR & (Rt ) T AR ST Tt ) 22
1.4.4 FFIEAPmAR LR W P s A
D) R FH AR — P21 e g il I T4
B X PR IE S SRR TURUS I, LA R b i B I
BTSRRI, T ERE T KRR
J£2K H Image pro plus 6.0 I SGHA T &
1.5 #HESH

KA SPSS 19.0 X &g #1741, 45 2R LIS
Byfbrifi 22 (X£SD) Fom . R MK 2R 05 22 43 B
(One-Way ANOVA,LSD) F Duncan’ s 152 # L3O
BRI T, LAP<0. 05 27~ Ak P A 25 5 i 3
2 RS
21 =HEAEYRESEUMNHEZEN(3IS) S
B RKEIERRHNEIE

FH 3 AT AL, 555 FEALAR EL , 2515 0 20 A 4 i
AR RW FI SGR ¥ 5 #4215 (P<0.05) , FCR W

WEREAR(P<0.05) . EAWdLfaik RW Fl SGR
SRA T4, FCR W&A FEAL, H 5 X R4 22 R IR
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BE(P>0.05), fafE sk SGR Ml FCR 51 1R
HILWEZER(P>0.05),
22 =MAHBEYRESESYXHEZE(3S)4
BXNEETEFRESSENZIE
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SFRRZH T 35 25 5 (P>0.05) . W £ M
KRS T & B K (P<0.05) BEH RS &S
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R3 ZMHRAEYRESAUMNHEZE(3S) HEERKRENRBHZN

Table 3 Effects of three medicinal plants and their compounds on growth and feed coefficient of juvenile triploid crucian carp (No.3)
GO 5.26+0.03a 14.47+0.21b 100 174.87+5.51b 1.19+0.02a 2.73+£0.02¢
Gl 5.32+0.09a 17.72+0.84d 100 233.30+9.95d 1.42+0.04b 2.37+0.07a
G2 5.25+0.18a 16.10+0.90¢ 100 206.51+6.39¢ 1.32+0.02b 2.51+0.06b
G3 5.26+0.18a 14.04+0.75a 100 166.88+4.91a 1.15+0.02a 2.76+0.22¢
G4 5.21+0.03a 14.68+0.52b 100 181.97+8.52b 1.22+0.18a 2.71+0.04¢

GO XS HEAL, G1 o ik i, G2 A AR 4l, G3 N MR A, G4 i Wl . RIFNEE G AN R)/ING TR 26 5 .35 (P<0. 05)

Fd4 ZMHAEYRESEYNHERE(3S) HEENEEEK

SEENRNE(TH)

Table 4 Effects of three medicinal plants and their compounds on
composition of eviscerated juvenile triploid crucian carp

(No.3) (dry sample)

qp PUEAR RO WD AR
(%) (%) (%) (%)

GO 64.20+0.27b 13.67+0.02a 21.60+0.09b 0.54a

Gl 65.38+0.23¢c 13.84+0.16a 20.28+0.16a 0.50a

G2 62.67+0.18a 13.54+0.28a 23.34+0.38¢ 0.46a

G3  64.43+0.33b 13.84+0.33a  21.24+0.27ab ~ 0.48a

G4 64.93+0.13bc  13.99+0.33a 20.50£0.40a 0.58a

GO XTI IR, G1 A T 004, G2 M AR 4, C3 NmE R G4 N
SEMA, FIVEIREARR/NEG FRFRR 25 B3 (P<0.05)

23 =MEHEDREESYXHEE(3S)4%
£ BT B TH BE FN 48 40 25 # B9 84 01

HER 5 Al ST de | R RL 2 N G
FFE ALT AST 1% P K. MDA [TC .\ TG & Y5 % %t B
4 B E AR (P<0. 05) , T FAE SOD F1 GSH-Px {51
DA X} R 2 W 2 34 58 (P< 0. 05) 5 4 ij . 2 £ JiT
ALT AST 15 ¥E & MDA & &8 Jo 8. 3% 22 5%, 1 TG, TC
Ll M SOD \GSH-Px 151435 W 235 N (P<0. 05)

1 BN R IR N 4% D15 i sk 4% 2 &
YiG , 0JTF 20 S 5 s O R/ NI A0 A% AL T 2
JLrbr o xR 2L A R A 200 R R R A T A
EAT 7D B0 A% O ) 40 L — 00056 20 2R L, 2T
e T B O OBT , 200 6 A AR 1) 240 i — o]
EHRA WAL TG,

x5 ZMHRAEYRESAYNHZE(3S)HEFTIs N0
Table 5 Effects of three medicinal plants and their compounds on liver function of juvenile triploid crucian carp (No.3)
24151 AST ALT TG TC MDA SOD GSH-Px
(U/L) (U/L) (mmol/g) (mmol/g) (nmol/mg) (U/mg) (pmol/g)
GO 6.87+0.08b 8.58+1.36b 1.13+0.06b 1.23+0.03b 2.34+0.05b 51.36+2.09a 98.62+13.45a
G1 4.56+0.26a 5.62+1.09a 0.80+0.01a 1.05+0.07a 1.21+0.02a 68.57+3.12b 123.45+22.01b
G2 7.49+0.19b 9.38+0.98b 1.41£0.11c 1.36+0.10c 2.58+0.31b 74.21£2.65¢ 168.91+14.11c
G3 4.78+0.07a 5.08+0.63a 0.68+0.16a 0.88+0.07a 1.04+0.26a 68.26+3.72b 144.65+20.03b
5.48+0.42a 0.75+0.29a 0.92+0.05a 1.13+0.18a 72.16+4.36¢ 132.87+10.56b

G4 4.35+0.09a

GO S nfHRZH, G1 g Eh ik 2l , G2 Sy AT w2l , G3 S IR R A, G4 RS, RFIEHR G AR/ NG TR 2252 .3 (P<0.05) , AST: K4
SRR WG ALT . WA BREIER A WG ; SOD BB AL ; GSH-Poe - AW H NG AL S TG . o =B HM ; TC . SOME[FI B s MDA . T 8
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2 738 48 40 45K . Th Bk B B2 N1

e 2 f3k 6 Fin, o E DL S i il
FZE T A2 I 3 R T IR AL (P<0. 05) T £ JJ2 w44
Hh i 8 B D 2 IR T X R AL (P<0.05) ., g

R T A S 14 D8 21 . I T X R4 (P<0. 05)
MESYa g s e 2T X4 (P<
0.05), FiRBHTHIZEREE LS L E (P>
0.05),

GO MXFHRA ; G1 M I 0840 ; G2 N ZERT R4 ; G3 AR N H ;G4 N E WA, BEAFT K I,
E1 =MZAEREMEEEAYMXEEE (3 S)FIEASRSNE( x400)

Fig.1 Effects of three medicinal plants and their compounds on liver tissue of triploid crucian carp (No.3) ( x400)

GO XS HEZE s G1 ik DA s G2 A AEni il ; G3 D B Ridl s G4 W R L, EHERUNREYD, R HEEIDIATT, Sk F— B 20 510 0 i 206

FMIUZ .

2 ZHMAREYREESUNMHEE(3S)S&PHBALRKNINE(*x100)

Fig.2 Effects of three medicinal plants and their compounds on midgut tissue of juvenile triploid crucian carp (No.3) (x100)

Fk6 Z=MALAEYRESESYNMNMEZRE(3S)HERBRAERS
afA ]
Table 6 Effects of three medicinal plants and their compounds on

morphology of midgut villi of juvenile triploid crucian

carp (No.3)
BB BT WU S
20531
(pm) (pm) (pm)
GO 459.35+53.58b 64.25+15.85h 51.74£9.67a

Gl 508.95+34.74d 53.92+13.11a 53.84+10.77a

G2 482.69+46.09¢ 66.29+12.34b 54.17+10.64a

G3 368.17+56.47a 73.82+16.35¢ 56.14+8.79a

G4 465.25+45.28b 72.53+12.31c 55.38+8.17a

GO M XFHEAL, G1 A TG 0idl , G2 M 4mi Hdl, G3 MR G4 N
BEWA ., WS A E/NG FREFRR %5 83 (P<0.05)

3 17 i

31 =HMHAAEYRESAYXAEEK MR
[EVSER Sz 0=

W (3 ) gt el g 49 L 53 a8 in =
AN BN T M T 8 L A o 1] £ S IR S Y g =
Hh Tk G i A K R TR R B R e 2 i i
HHyq iAo s RN DL /N D RE HLA AR
SERAEIEE FE () 22 R o T 45 5 e 38 e v S AT 6
PR BB Ao s 1 E B RE Y,
FEBr et An PR (5 240 0. 05% A1 0. 10% , fa
PR R o PRI B-TR M B-F R I 5E E L
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(fo %R ) % 5 & 435 H4.60~5.82 pg/g.6.31~
9.25 ug/g. 257.07~ 323.66 ng/g. 13.32~ 60.48
g/, i B R RIS B £ 3 ) R o R
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foy fra B i, FL SO NS 8 R AR A ol P
M AR ARBIESE T, A WA A £ I
T A P R 2 YD R A 1 S R R e o
%, AR A: K PERE AR R BB B 22 s .ttt vl
U3 SR o i A R R R
SR SCHAE DR P 938 S I EARRABSE .
32 =MEGRAEYRESESYERERITREN
A

(3 5) Ghfa et 2SI n 4% 5 V5 580
S WA FE AL AN [R) R B M REAIR T 25 P E fa AR g
105 K R DURR G (LIS I 4% 4 iy 55 000 2 17 . 5 15 o
KPR B R AR OB R . S & S A DR,
HA DU A T R AR AR IR , 1 AT 55 1k i
n-3RNZAMAMBRIIR Y . B n-3 ZAE AR DTR
T LR AR JIE 1 M >, W 145 08 FLA A3 A S
PRI 11 T 5 B BUE T, Sk 0838 5 3
R4 -0-o-L AW 1Y BT DL o BT Akt 8%
R A/ PR S IR I AR FE AN HepG2 41
P10k 15y R FH 2 W0 0k 0030 LA e i B
i JPRE MR SR AR T iRDRhE DR R A i,
T REAE A A KA T2 IURARES. , SO AR TR
AIBONS BRI . i FORE R B2 B B, LR
EEH AR | ZE TR 20 O IE SR O
a2 WIS (/)N R 05 B e FE g BT
FEAFE M /N BB £ 12 A T 1 10 T AR /N B S50 M
JUf R ILTR P R 3 R i S 0 0 R T
A = H 3k 2 B, (8 7 A0 M A /N R
IR EE L/ EIPDEE = kv = w7 ) W AN e
SRR A IR , FLECAE FAAILA S 42w SoRF BB I
AT /N BRUPFF IO A0 R 4 280 5 i s AR i
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TFAER ol 2 i ok B GG A B, 3R] B S
490 YR S AR R RE DR BEA 2 A J5U P 2
— WO BRI TR BT C ARG i) B R ik

AW,
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[FIVEZAH SR S ARGE S, A58 L IE S fal e
TS BRI N IE B A I =i 2 FAE P 38 v] 2
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AR T RS H Y N, EE 2
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PR AL R s E RS A et
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SRR EELE T GRS I H KB AL R S, i hn 4y
IO H R R A A e PR D e A 5 1 DA B e
RS 28 e H K —m A B B9 Lo 9] Sk 4 7 40 i 4 52
H,0, 540, ABZE R, ZER0 Al LR A AL RS
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0. 006 0% faJIE 5 55.0. 002 4% fh I B 22132 | uf 2 161 4]
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B R R R R N 1% ~ 3% D4 T R Y 2] 4
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