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K i R A BRI AN T T R, A2 EE 1)
R, 2R EAERR A IRRSEAME S oK™
an FRVE FRUMA 38 AT AR i RSN 22 57, O
FHE WU U R R T 07 R A SR AN 5 B E 1K
P RS RRRE . UL SRR KRR RE 1 HL
T EERZ FERE (Asp Glu. Gly AlaPhe \Tyr) [ ZH 3%,
EEAIt o AN T TR 1 A3 M DAY e . 2 3G
R LA ) 22 3 PE 3 B T ot PR AL 4
P2 T PR A LA 1 50 Jk A5 AP A1 558 XL A T
PRI LA PERY . AR B S AMUE & KE
FRE TR B 7Y » AE LI AR R A rhade v DA I 73 94
il SIS IR 107 R 557 TR BT, %o # S SR BT P AL
MRS A AR ™ it B B 7 T B R . B0y
(Tenebrio molitor) ¥} « K3 H.(Zophobas atratus) ¥l
AN &S, B S e R e b
Wrft s, =25 A EENED . 21 L (Chironomidae)
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TERIS), 7E R 36 FAXTUT (Litopenaeus Vannamei)') 3
St WA i A HRIE . Paraskevi 5B
Fi T RIHREE B 10% ) ok i 23R IR
Yt e RN AR SE AR K R R, 25 SRR BT, K3 AR
HA T 5 A48 5K 5 Noratat 250 R I, R4 R}
TR EE OGN i £ (Lates calcarifer) “EKVERE R
I 2 CE IR A0 22 BN LR AR AR 38 F
B WE R PE G RACR . Tsion F T T 12
ISP (Oncorhynehus ) W BECRY HUZS IO MRS , 45
SRR AT IR, R AR R B (H
LR TR AR 2 SRS E M A bR 2 e A
Fo REFHAECBETT R, FE Y'Y B A B 5t A%
g E R, R R R A B TR R
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(Symbranchiformes ) il if{ £} (Mastacembelidae) , i ¥
WEAEA W A S EA R TR, EE A TR
YL EAR , B R SR AR A R S
HAWE AR S &, &0 17 M 5E0R 24 MR
RIS AMERRIR (UFA™, TEUAR, B
RLGF 1 FUECRTE FRANEL, AP B FH K™ i, IR 32 3
FE R 5. B, KORSHAA L5
E", STEER, T T A RRE B FER
DL 159 N ey = E Y CUPRTIEZ S 7 1 27 N EL N
SRR BT H 2t Atos ), — L [X ) S EGRXTETAE
AR BT YR T ORGP R B, 7E— e AR B AR
RSP REECRA PRI H AT, A SRR T
FEEW Y AR R e S N TR
L FRFEBARN N IRy AR T N TR
KRR EER N TR AR, MR WAV RS
KANEHERAILPTE TR IR RARIE . NI,
AW FE AN RS & PR R S I £ R B0k B R 3 R
BERRIBR I, PRI A AN LR 5 R TR
I, B AR IR KRB IRIE R 1
SN TR BRI N A RHR AL BOR]

1 #MR57EE

1.1 SCIEAPR  SEOG Aok HERT A SCE TR
BEFEHE I (19°47'13"N, 110°41'00"E) , K 7l fiff 85 7%
7 A&t 24 WYL ALFE, O e AR E N
(1.70 + 0.16) g+ P ¥ E K N (8.26 + 0.29)em. AL
P & Rk AR R SRR SR A A A IR A =) 72
Y BB IR A AL 1 (243.0%) KAy
(<18.0%) /K43 (<10.0%) FHAR T (>4.0%) Ko £ 4
(<4.09%) B (1.0%) . 20 Ryt K R E
JOIMER AR A R AR . R ELL 111
i 5 N AL G R I K IR ) H A AL .

1.2 ENgE SR E 74 4L 1249KIERD
Be A FPRHE (CF) VAL R+ A TR (CCFD VR i+
B A ARHH (TCF) k32 g+t & RHH(ZCF) . ¥ H:
BENL R4, B 3APAT , BAPAT IS 2. B
IR PAT AR R FR S  akl. FREAFIIN 60 d,
FERFR 30,60 d I, W B HARK AR 5T &, FF7E 60 d )
RO R IR SRR . SCIess 24 h
Jei 5 V15 BT AR B T R R R S T A ] Sk
J& B RARHT A LA, B A REAPAT , B3 R SE
5 WL GO T AFEAR, B 3R, 2 WA

WG B T80 CUKARIRAT . FRitiE B3R5 4D
PR 2R PR A =] AR U
1.3 FEEE JKEHAMKE N 100 cmx40 cmx
60 cm, i H 4 18 42 FH K A B 1Y PV C A (LS5
F A, KR A% ) 7E 26~28 °C, SR FF 5.5 mg- L
PAE R SRIS SE KRG IR B K 15:00 Al
21:00 FEAT M, B MR N HAR 0T 2 1) 5% , B 445
ANSPAT BEWRAR [R5 & 1Ak .
14 WNSHE ARKERNE:RFR30 dE0E
R AAS Jo 2 AR KA D R AR L MR 60 d S &
RIS 5 AN E AR, FFt R AR .
R A KR (SGR) = (In W,—In W, ) /D x 100%,
B E (CFY = W,/L* x 100%,

2, Wy AU B () s W7, DI A B e ()
D NFRFESEIG A (d) 5 LSR5 A K Cem) o
E AR AN %o/ d , BB FE B AL % o

GIERASIN 3BT < KA LC-MS ) Q35 41 2 33t
ITEMEE BT . FREL21 Rha FERbR S Eohn b
H10.1 mol - L™ HCl /K& EZ A 1 mL, F 25 mmol - L™
TCA VAR % 10 NS [R1AR B2 (1) AR, AR 112
FEFRPRET . FEMFRENZ) 20 mg, AbFE 5 K A LC-ESI-
MS/MSCUHPLC-Qtrap) X # it 1 H b 47 5 1
SERRTM . 7E AB Sciex & B OS H, R ERINS
HOE 2 B TR R AT E SRR S), CAAr BT i
JEREALTR , 43 A 40 Jo i 0 TRIRR D9 AL B 22 il Ze 1
(] Y= v T 2 K o 20T 40 o i e T AR AN 2k
TR EREARMR L .

e ERAIN 4347 : B 1 mlL 5 H e, ¥ 100 mg
36 FlIR TR FH R VR b, BRI 45 36 I 7 I H R ) VR
PR 2 A - B 100 WL (19 A VA, TN 900 . —
ST, RIT 45 36 BRI IR BRIV R B 4%
B E R VR AR AR B VA VR RE B LA, S NHEFE/N
A, 3 GC-MS 7341 o AEUEFRREL 50 mg ¥ i A B
ARSI 15 F 2218 A 7] (Agilent Technologies
Inc.CA , UAS) 1] 8890-7000DGC/MSD < Jii it FA AT
GC-MS43#7. 7 Masshunter & &34 (32 [H Agilent 24
], BRA S :v10.0.707.0) R F BRIN S 06 55 85 7
FrEAT BB AR 43, 2 [l b ith S A5
5 3 ) R R A I — £
1.5 HIEAIE R A SPSS 8 AT IR &R U5 &
43 HT (One-Way ANOVA) , fifl i H 1L.SD Bk 247 11
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AT, S R LLP I + AR ZE (mean + SD)FRIR,
WHEP<0.059EEZ5R, M H origin 2 .

2 FER55R

21 KRS FARE B 1-A AT, 30 B,
IS 0 A= W) L 2H 350 5 38 A U 0 A D AR R £ 5k E 2
(CFADBKEA REZ R LR, NI R )b 2
H(CCF 4D 5 IRz B AL #2H (ZCF 20D [R] ) 4
KZFREH WP <0.05 ; ME IR KU A BEZH (TCR
415 CCF 2H \ZCF 248 I [R] o A 2 S 3 AN I

Fo ISRV REE 0 A o 235 TR R, CCF
i T B AEAS T TCF 41, H 5 TCF 413 h 3%
ZSt. ICF R4 mmm, AR Em T HM3IHWP <
0.05). 525660 d i (B 1-B) , B iAW R4 = T
SR ZH (AR, (5 CCF TCF 20 5 5% R 4 A 25 R (EAS
B3, ZCF ArhKim, B m T X HR4L(P < 0.05),
{H5 CCF.TCF HE R AR . IR
T T B L A R &, (B CCF TCF 20 5 % HR 40 22 7
ANEE . ZCF HR T E R, W& m TR IRA P <
0.05),1H 5 CCF.TCF % 7 A 5.2 (K 1-B).
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1 AESERERINE R RIS R RERMAFK
KR EANR NS B R OR 22 7 245 (P<0. 05)
Fig. 1 Body weight and body length of Mastacembelus armatus in different feeding groups

Different lowercase letters on the chart column in the same survey area indicate significant differences (P<0. 05).

22 KRIMEFEERKEMEHFE ML 15,
TR N T L AR K R, K ]
(ZCPHHEKEF &, H 5T B4 (TCH A &
FER. TCFHBE TARMACCHEERA BEZE
5, TCR A SXT AR R A REER . MIEICH
FE b AR N2 S5 B A 2 5. SRER 60 d

I, 8 0 A ) AEOREZH 35 v T R ) AR KR
TCrRémTHAMIH, HE5WMBAFREERP<
0.05) {55 CCF 4. ZCF A E AR E . 168
FEE AR E T CCF 41 R T ZCF 41 5 TCF 4115
Y ERANLE ,ZCF 5 TCF 4 N — /K, Hib 8
ZHET CCFA(P<0.05).

®1 TRIERIRINEAI KRISE K FESHI R

Tab.1 Effects of different feeding groups on growth and morphology of Mastacembelus armatus

I group

HH ateid ad+atieid A e Rl R R AR
items compound feed  blood worm + com- meal worm + com- barely worm + com-
group CF pound feed group CCF  pound feed group TCF pound feed group ZCF
IR 30 d
R _ra a ab be ©
g g®R feeding 30 days 1.86 +0.63 2.04 +0.68 2.60 +0.79 2.81+0.79
(WGR)(%/d)
o Me2 60 d ] u 1
Specific growth rate . 2.37 £ 0.49° 2.58 +0.42" 2.80 +0.36" 2.89+0.70"
feeding 60 days
e
- W?% 30d 0.29 £ 0.04 0.32 £ 0.05 0.30 £ 0.03 0.31 £0.03
B EE(CF)/ % feeding 30 days
Condition fact n
oneon factor W?% 60d 0.29 + 0.03* 0.29 + 0.02° 0.31 +0.02" 0.31 +0.03"
feeding 60 days

T R P A AT EARIA NG TR E R EE (P <0.05). .

Notes: In the same row, values with different superscripts mean significant differences (P < 0. 05). similarly hereinafter.
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23 AEEREARFIHSEREAKRES 60d
Jei 5 D 5E A [R] R 2H K o) itk 2 6 e 2 R (3R 2) .
M2 AT RN, AN [F] 2H 1) B8 R A B 22 R K, CCF
M5 ZCF HEF Rk m AR W & T CF 45 TCF A
(P <005, TCFAfEBREERE FHESTIHL
3 2H(P < 0.05), 1M CF 4 A 176 4 75 A L 1R

H, CF 21 K (P < 0.05) , TCF 4 ¢ 75 (P < 0.05)
HAh 2 HEFHAKP > 0.05) . BRIERAFER S
ﬁ%%%ﬁ%ﬁﬁﬁmﬁﬁ%%ﬁ@>o%%
ZCF FI R E LR B 2 = T HAh 3 40 (P < 0.05),
I TCF 41 iy v ok 28 55 R & & & T o 3 4
(P<0.05),

R2  TREIERMERS KRG S EBL A S/

Tab.2 Effect of different diet groups on amino acids of Mastacembelus armatus ng-mg '
451 group
AR e bR SRRl BRI ARl KSR R AL
Amino acid compound feed group  blood worm + com-  meal worm + compound  barely worm + com-
CF pound feed group CCF feed group TCF pound feed group ZCF

TR e 21.70 + 4.38 27.38 +6.75 2321 +5.72 21.24 +3.52
FEM Leu 75.42 + 14.99 92.34 +11.96 78.16 + 14.93 96.46 + 28.83
B Z R Trp 26.62 +3.19 23.97 +2.19 23.82 +2.50 27.53 £4.21
#ia M2 Lys 273.72 + 74.70° 456.93 + 160.59® 679.81 + 126.51" 326.12 + 150.27*
AR Met 21.10 + 3.57 27.60 + 5.95 25.84 + 6.07 19.23 +3.11
KA ZMR Phe 38.14 + 6.30 52.94+7.48 42.62 + 12.24 45.73+1.66
TREIR Thr 198.12 + 13.29" 197.94 + 34.01° 189.90 + 65.92° 326.91 + 89.44"
HER Val 31.81 +3.94 39.32 + 8.21 36.99 + 7.00 30.84 £ 4.72
iR Arg 618.82 + 108.89 672.56 + 71.42 693.87 + 148.77 858.50 + 262.23
HER His 3557.25+277.73"  3341.03 +37.24 4235.69 + 250.34° 2418.33 + 189.65°
HNER Ala 1300.73 + 104.32 1299.23 + 180.41 1356.18 + 57.24 1234.00 + 38.86
KAWL Asn 34.98 + 7.85% 50.91 + 17.00° 83.16 + 49.62" 21.74 +6.71°
REHIE Asp 69.73 + 14.20 84.21 +13.33 65.58 +20.21 80.66 + 26.20

1097.74 + 361.85"

1516.03 + 355.11*

HRAME Glu 142.69 + 36.09 157.37 £9.29
H&8 Gly 508.14+87.12° 1077.95£182.56"
H MR Cys 7.60 + 1.21 8.63 + 1.64

FIMER Hyd

181.74 + 8.34"

192.46 + 24.16"

Ji% 82 Pro 163.03 + 62.92 133.30 + 38.55
YR Ser 293.54 + 19.34° 317.23 + 60.64
%2 B Tyr 30.45 +7.58" 52.88 + 10.26"

B R 212.42 +30 241.58 +22.61
TP R 1R 4449.79 + 148.28" 4 470.52 + 139.93"
77 T REER 95.21 + 12.05 129.79 + 19.24
FHIR B R 3416.6 + 157.62° 4230.68 + 166.65"
TR IR 501545+ 151.83"  5075.45+ 136.41"

S TEAA W & 5L
S TNEAA JE 005 B

S TAA R FEfR
> DAA BER R

686.62 + 66.86"

3 648.63 + 382.33"
9 379.68 + 424.69"
2 089.88 + 26.06"

918.4 + 133.67"

4 697.74 £ 362.8"
10 740.29 + 625.46"
272457 £ 15.91"

2 117.64 £234.36
144.56 + 33.45
621.58 + 110.70"
7.85+2.23

206.16 + 18.71*
116.26 + 28.34
376.38 + 67.59"
41.43 +8.88"
210.14 + 33.26
5609.37 + 355.59°
107.87 +22.7
4104.66 + 187.01"
6 148.41 + 305.39¢
1100.34 + 118.25"
4930.62 + 399.63"
12 267.03 + 680.57°
2271.96 + 176.54°

1152.83 +285.02"
210.91 +57.36
965.99 + 295.09"
8.54 £+ 1.97

232.32 +26.89¢
265.16 + 165.02
521.28 + 128.54"
33.59 +2.46°
291.57 +51.16
3602.95 +40.57
106.85 + 5.64

4 556.57 + 183.03¢
4429.41 + 262.58"
894.06 + 134.17"
44947 + 366.41"
9791.98 + 447.98"
2570.88 +222.63"
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24 AFENERBRFISASIHERERESR MNE3
ATEN, 60 d Ji& , AP RE AL R C o 3 T PR A N4, B
AREEERP <005, MERHBNTLEEZS. SBHARRPZRHFARZE . CuoCeoT Cy,
XA 5 CCFVTCF 40 C B BE 2T, M ZCF B BUM A, W IR 5 TCF B8 3% 2 5%, CCF A T

R3  TREIERERS KRG A B EL A/

T3, HERFEER P <0.05) . XA H
Cypof T CCF 5 TCF H A& T ZCF 4 HARRNA I

Tab.3 Effects of different diet groups on fatty acids of Mastacembelus armatus pgemg '
#H 5] Group
L [LaRENaL STl 21 s+ R A DR BRI AR KE A R
Fatty acid compound feed blood worm + compound ~ meal worm + compound  barely worm + compound
group CF feed group CCF feed group TCF feed group ZCF
Ceo 0.51 0.1 0.28 £0.12* 0.31 £0.02° 0.28 + 0.06"
Cso 0.43 +0.03* 0.39 + 0.02° 0.36 £ 0.01* 1.03+0.14"
Cioo 0.73 £0.11 091 +£0.14 0.69£0.11 2.52 +1.56
Ciio 0.81 +0.01* 0.74 + 0.05° 0.73 £ 0.04* 0.86 + 0.03"
Ciso 2.33+0.77 3.72+2.23 2.01 £0.26 4.37+1.32
Ciso 1.46 +0.19 1.94 +0.78 1.25+0.14 2.15+0.47
Ciso 74.56 £ 5.6 119.6 £ 12.25 85.59 +21.24° 293.02 + 18.55°
Cia 20.69 + 1.47 20.66 +2.95 19.01 £ 0.54 23.96 +2.8
Ciso 11.22 +4.83 21.19 + 14.82 9.87 +2.28 24.32 +10.63
Cis 19.18 + 0.58 18.25 +1.39 17.81 £0.75 21.21+£2.21
Ciso 435.52 +38.52" 668.2 +73.11" 532.76 £ 55.08" 1 692.34 +39.04°
(O 256.72 £ 9.51* 361.11 +43.98" 279.59 +43.91* 1 155.42 +36.24°
Ciro 31.72 +4.76 43.57 +17.35 29.67 +1.21 51.72 + 11.11
Ciz 26.09 £2.98 30.84 + 8.87 24.17 £ 1.05 36.67 £ 6.1
Ciso 225.76 + 36.35" 363.89 + 17.48" 298.83 + 36.96" 883 £46.43°
Ciginoe 610.99 +43.58" 1117.05 + 153.78" 884.46 + 149.16" 3393.29 + 169.23¢
Cigonse 555.93 + 89.63" 1 199.53 + 140.96" 671.19 + 66.06" 3081.02 +177.6°
Cigans 25.07 £2.41° 29.14 + 5.96° 2422 +2.3° 44.24 +10.3"
Cigam 58.03 £2.31° 95.83 + 11.62" 54.12 +4.01° 214.02 £ 17.21°
Ciso 25.39 £ 2.65 28.52 + 6.26 24.09 + 1.38 36.66 +7.01
Cooino 41.94 0.9 68.58 + 1" 49.76 + 7.83" 175.27 £ 11.03°
Copo 30.52 +5.84 52.76 + 16.46 28.5+2.79 48 +10.33
Coio 2.52+0.9 2.8+0.77 1.93+£0.2 3.63 +0.64
Copans 24.99 + 3.26" 24.33 +2.66° 22.92 +0.23* 31.54 +3.19"
Copans 34.66 = 3.05 45.7 +11.31 38.34 +1.28 44.63 +9.89
Cooms 22.75 £ 1.67 26.9 +4.82 21.35+2.87 32.61 £6.7
Cro 20.44 £ 0.6 20.9 +2.63 19.25 + 0.64 2394 +29
Coosus 34.46 + 5.87 48.04 + 18.67 3326 £2.45 43.46 + 12.44
Coino 25.52+2.23 23.06 +2.42 22.8 £0.45 28.55 £3.27
Coso 2.25+0.28 2.83 +0.46 231+0.18 224 +2.18
Cotino 97.18 +10.51 170.44 + 26.1 148.79 + 24.78 159.41 £ 544
Coroms 214.27 £35.53 377.31 +28.49 271.33 £9.29 37523 £137.16
SFA 835.62 + 86.83" 1279.47 + 113.93" 1009.65 + 117.47° 3022.08 +49.97°
MUFA 1072.79 +47.21* 1786.93 +223.45° 1423.6 +192.64" 4965.23 + 185.61°
PUFA 1 000.69 + 140.37* 1 899.55 + 206.1" 1165.23 + 67.28" 3914.76 + 323.32¢
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XA HA W EMEZE R, M ZCF Ak, 5% 4HY
HREEZERP<0.05 . WEHAT Cho5 Cr o
1% GUAR A S TR N4, T CCF 415 TCF N
] — 7K H 5 6 B 41 563 1 22 5% (P < 0.05), 1
ZCF Hipm, SHAMI AR HE B EFEEER P <
0.05). XTHEAIFI TCF 401 C g A BEMZE S
CCFETHBASTCFAHAEEEREERP <
0.05), 1M ZCF A m H5 CCFAHF R EMZ R
(P<0.05). XA TCF 5 CCF 4 Cpype LIEA
BEWEER,ZCFNE X34, HA R ESEER
(P<0.05). XFHRZLE TCF 4L Cgps M Cope o
DEMEESR , CCFARTZHABRAEENER
(P <0.05), 1 ZCF #H f ey I 5 HoAth 3 203 B3
P2 (P <0.05).

X HE 2L L CCF 41 TCF 1) Cyp o A 2 1
ZE 5, M ZCF A, HSHM3HA BEEZR
(P <0.05). X840 TCF 2H A v A48 L % (SFA)
TRENZER, CCFARTRMARFREEESR
(P <0.05,ZCF Hig e H5 HAh 3 A BEME
Z5H (P <0.05 . 1EFAMANE R (MUFA) L,
4 B EMEZER (P <0.05), KN & -
ZCF > CCF > TCF > X {4 . 25 TCr 4=
ANEAE TR (PUFAD A B %2 5, CCF A &
TX WA HA B E %R (P <0.05),1fi ZCF 241 5
L 53 HSE BEMER (P <0.05).
3 itig
3.1 RMEYER KRS E KN E
T F AR IR KR SRR Dy 3 TU AR I Y 2 1 N 5B
WK, LB H IR 5 A R R AR FR 5T
TR E FRFE mE O R ok 2
LA T K= S ia ek B AR, B R
WEALRT . T IR SEIG R B T 3 Bl F AR
VIVERL &5 FE ORI 5 21 HOK P R 2 T ) A ek 43
M RE i o 0l AU A . BTG RO BUE
N EE 1 R A AT AR RS, 45 SRR, H R
AH L, W0 T 41.09% [ 3R B 2H 11 5 48 ( Creno-
pharyngodon idella) [P 34 B 2245 3] T W25 W& = .
AT M2 45 R RIE 9 0 o, TR RS I B Ry R
Xl 2H AR EE 68 B CCyprinus carpio) 218 A K e
I, B INEAE 40% B U R el . DL BRI 4
RE ARSI AL, AR50 3 A VEARL AR I £HL F K )

Mt B R BT R S N ZH B R R A 2
$Th, Horp, JEH LUK ZE fUf N %, 7E 30 dAT60 d
I35 A KPR R B A ) — 4, 5XT R A B %
ZE5t o HHILTT W, DR 22 HUAE DR Bk N T 57 B B
Xof i e A K R n AE R B A A R A RUR .
LSS R I, TR IR 88 25 5 (Seylla serrata)
15 dF130 d i, S N5 DR T 2H (0 8 = R ey
W 25 (AR 45 d G5 RTRIERT , TN 10% K22 H
X IR R 2 T X IRZH (P < 0.05) , X 5 A Sk
B g5 SO ARh . BEIRFTO S E i gk — B ORI
FEARIFR 15 d IS AN [ B R DR 22 i 2 22 [) R 14
HRERAREZEZSR W30 d R 4% (1)K
7 HUAH S B AR A, T AE 45 d RS RN A
32% I B AR fy . = PRI T 4 AR, A8
AR A IR 22 LS B KT (Hermetia illucens) [
U WE 65 (Siniperca chuatsi) F3E 85 3 B 1 w5 1 X6
A, K 22 U D2 B R5OR SO T FRK I s 2 .
ARSI v, K FE dUZ 0 EE R AE 30 d AT60 d I
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Effects of different biological feeds on the growth and the
amino acids and fatty acids contents in the muscle of

Mastacembelus armatus

JIANG Jialiang, FU Xiang, GU Zhifeng
(College of Marine Biology and Fisheries, Hainan University, Haikou, Hainan 570228, China)

Abstract: An attempt was made to analyze the effects of biological feeds on the cultivation of Mastacembelus
armatus. Bloodworms (Chironomidae), yellow mealworms (Tenebrio molitor), and superworms ((Zophobas atratus)
were added to the compound feed (CF) to feed Mastacembelus armatus and the fish growth and its contents of
animo acids and fatty acids in muscle were observed and determined. The results showed that after 30 days of
feeding, the fish body mass was significantly higher in the CF + superworms group than in the other three groups
(P < 0.05), with the lowest body mass observed in the control group without supplementation of any worms. After
60 days of feeding, the CF+ superworms group still had a significantly higher fish body mass compared to the
other three groups (P < 0.05). Amino acid testing showed the total amino acids in the fish muscle were
significantly higher in the CF+ yellow mealworms group than in the other three groups (P < 0.05). The CF+
superworms group was significantly higher in flavor amino acids content than the other three groups (P < 0.05).
There were no significant differences in EPA and DHA levels among all the groups, but the contents of saturated
fatty acids, monounsaturated fatty acids, and polyunsaturated fatty acids in the fish were all significantly higher in
the CF+ superworms than in the other three groups. The experimental results indicate that the feed for M. armatus
added with super worms produced the best results in terms of weight gain, condition factor, and flavor amino acid
content in the fish.

Keywords: amino acids; fatty acids; Mastacembelus armatus ; SFA ; MUFA ; PUFA
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