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ABSTRACT: Objective To compare the nutritional quality of black snake between ecological purification culture
and traditional pond. Methods Protein, fat, minerals and amino acids in the muscles of black snake were
determined in the two groups of ecological purification and traditional pond. Their quality and nutritional value were
compared by biological characteristics, sensory evaluation and flavoring substance determination. Results The
mineral elements such as fertilizer fullness (P<0.05), water content, crude fat (P<0.01), Fe, Cu, Zn and P in the
ecological purification group were all higher than those in the traditional pond group. Seventeen kinds of amino acids
were detected in both groups, and the contents of essential amino acids and umami amino acids in the ecological
purification group were generally higher than those in the traditional pond group. In the puncture mode, the hardness,

elasticity and rupture strength of the ecological purification group were all higher than those of the traditional pond
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group, with extremely significant differences (P<0.01). In the touch mode, the hardness, mastication and resilience of

the ecological purification group were higher than those of the traditional pond group, with significant differences

(P<0.05). The volatile odor substances and the five-point pleasure evaluation method in the ecological purification

group were also generally higher than those in the traditional pond group. Conclusion The ecological purification

group has better quality characteristics, more in line with the needs of consumers, and has a good market prospect.

KEY WORDS: black snake; ecological purification farming; nutrient content; amino acid; texture feature; sensory

evaluation
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Table 1 Sensory evaluation table of black snake
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Fil WPS Excel XJSCInfiilniifrIdgnsg s, F PASW
statistics FAFFEATHAT T X SELAG TR B IR B TR AR
AT B 22 T, P<0.05 WEFBE

3 HREDR
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Table 2 Effects of ecological net culture and traditional pond
pattern on the body posture of black snake (n=20)

W TR b A AR 158 4
HE itk B 1.53£0.01 1.09+0.03*

2T 89.23+0.69 89.58+0.72

A L /% 1.65+0.21 1.63+0.23

T ARSCAMS bR A * BRI —AT 9 2 2800 22 57 1235 (P<0.05),
PR #3878 22 Fl 25 (P<0.01), JohRai Il 22 5 K .35 (P>0.05).
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(n=5)
Table 3 Effects of ecological purification culture and traditional
pond on muscle nutritional indexes of black snake (n=5)

BRI AR 1L 58 4
K53 1% 77.393+2.149 74.031+1.1%*
K53 1% 1.004+0.122 1.071+0.05

HLEE H/(g/100 g) 17.871+0.886 16.005+0.577*

HLIE W% 0.906+0.138 1.257+0.087%**

Mg/(mg/kg) 23.244+1.960 23.60142.032%*
Fe/(mg/kg) 0.860+0.322 0.598+0.308
Cu/(mg/kg) 0.400+0.009 0.320+0.008
Zn/(mg/kg) 0.460+0.091 0.40040.0087
P/(mg/kg) 214.500+51.987 181.100+68.947

T A SCFRAE I ARAT *F IR [R]—4 7 v 14 T L 508 22 5 1B 2 (p<0.05),
B ** 3R 22 50 1B 3 (p<0.01), TohR AN 2% 5 R 53 3% (p>0.05)

RS SRR I SIS EE
# Mg. Fe. Cu. Zn. P 0 ¥YIiE. 0 YWinRLIMNIL
FHes, RN C FR Y I S T O R R A
BEHWILEE J1. Fe. Cu. Zn, P iR SR IR ML SE
EFRAE S EE LA ) 25 TR B (P>0.05), T Mg LR AE
58 b Y 577 2 8 UL AN S R IR A S R S S B
(P<0.01), Fi TA SRR PR A 2 b R Tk IR, A4
B IR T Fe. Cu. Zn, P X g TAE50 M I 5
Ll SR FAAE SR O R0 S 82— R AT 1 4 .
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H3 4 W, A SR FIAL e it 3 5 5E 2 8 LY v 3
Rt 17 Fhss DSOS, o s R AE /K it A rh i e SRR A
H o, M 24 IR (essential amino-acid, EAA) IR E & F UE
FREEAR bRz —PY, 2 968 EAA K40 7 Fh, oA
BPFARN LT AIER BN 9.03%, £5 M EFR5 56
3 8.58%. #iHE FAO/WHO PHARME, iR & &
EAA/TAA £ 40%/E 4, 25153740 (40.3%) ML S i I

B 140,51 %) 455 EIRELR, Ry 8 FO0mE A R
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Table 4 Effects of ecological purification culture and traditional
pond on amino acid composition in muscle of black snake

O SR R/ (g/100 g)
AR L5 M S A
KL Asp 231 2.08*
AR Glu 3.54 3.41
HHER Gly 1.2 1.03*
M4 Ala 1.38 1.32
R Arg 1.36 1.21%
21 %2 His 0.55 0.57
22 5% Ser 0.93 0.89
%2R Tyr 0.84 0.81
[ % Pro 0.54 0.42
LR Cys 0.14 0.12
IR Thr 1.03 1.01
Hi % 1R Val 1.12 1.08
2R Met 0.69 0.64
SR e 1.65 1.42
LM Leu 1.98 1.93
KN Phe 0.99 0.93
#1242 Lys 2.26 221
BEERER 22.51 21.08*
TAA/%
Ll AR 9.03 8.58
EAA/%
EAA/TAA% 403 40.51
ﬁ%i%?iﬁi 8.41 7.73
DAA/TAA% 37.36 36.67

i 5 JIL DAL R B T i A e R 110 A i PP AR
ST P20 S AR LR R OR SRR, b AR AR A
H 8.41%, fEGEMPEIRIELALN 7.73% Kt 5 FhEELE SR
o R IMRUCH R &R . RAAR . Baik ., NaR .
P, HPSERmIAAR, E5% RIS E
3.54%, LG MIEH RN 3.41%. HILER, EEEHRA
B A EUAL G TR A D B

ABESRANN T REAER . HER . KRR &t
T T LS PE IR I S 8 2 7 1 2 (P<0.05), B &R
Z 5B E(P<0.05) . A= A5 7 24 L 5 3l 8 77 5 1 8 ) o)
TR EAA/% . EAA/TAA | BETR G IR & &
DAA/%. DAA/TAA Z5 L%,

N R T 28, S22 % S SE e /N IR i
PR PR LA A SR, AU BN A
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MR, A IR IR AL G it R 5 5 B L PR v
CS 5 — NS — PR S 3R 7 391y 5 B s R IR TN 451 44
M, IR EAAL{E N 89.23%, 1E48MH FR7H 12 641
EAAT {H4T N 87.69% A= 7S5 SR 4L ILPA & L HR 1 2 3
FRIEAT . A2 TE A0 F0h 7 S R IR AR B R & FAL L it JE 57
bI e NI e RN B IS S Wiy k= S VK (=

3.4 LA BRAEIENE

R TR BAR LB, 2808 I RE & Y 2% T
R 2 J5 J15 A A R A 22 58, 20 T B A T j) ) A
I, AT RS AR 4 T 2 R 2 R B R R A TR A s
o R LU TR AR BRI UL PR R LR 28 5 o 25 JUL A
BERERRBRAIDN, T 2 A LA REAE TR HFERE E B A7
PRI, 3R 6 ILUR Y, SERISER R AR I | 50
Pi L IR TR ST RIS, 225 2 (P<0.01);
HEAS IR IR T ST, (AR R

o) 2 i 3R A B W B T, R X T R i

HREIRZ P & 7 A, TPA IE LA IR
MR, PHPEE . PIEM R TSI RE DR R
(P<0.01), =AM IRA MM 5SS IE4 25 5 0B 3,
3.5 XERHIRAFZ

PAA 0y I 2 8 e R A 18 S AR 3% A 7 A= 3 5 3R A5
JEAE IR N 8 IT LA H, 2 Fh IR s Rk i b G
2] 74 PR RS RY R, HG 29 FPEE . 21 FpEE . 8 FPER
10 PR be ke LA B 7 AP BT . Az A SR A WL PR e
59 FiE L PESRYIR, 45 19 FIgE2k | 17 ik | 8 Al
2. 8 Mdkakitel ) 7 FHALY R LS b ELLINLA
i 57 R YRS RYIRT, 27 RREEZE . 11 FREESE . 6 FhER
% 8 FilE iRt LI & 6 P . A iR R A WL
RAESIRY) B B = TR G IS SR

MR SIMH L E, B TR RENEESY
A ZZ R R N BRI T 2 FEALIA A BRI S B, A
A=A IR AN ISR AG Hh (B)-2-F M (F I k), (HULIA
rEIIRRA I . 2 RhIRAE AT SRS T (B RR) |
TRECGEINE). (EE)-24-T IRMEGEHA) . 1-Fm-3-F(+
JEEIR) o P2 B WL PR XU 4 I = R T, o A rh 53
Sy H AL A ) DL O o EPY, AR P O
i EUAL e I SR O B ARG S AR, DI fa BRI, 25
A 1R3-SR B, ARSI SR At

RS ETEFRNEGMERERXITSBIEFRNETN (mg/g*N)

Table 5 Evaluation of nutritional value of black snake by ecological purification culture and traditional pond(mg/g*N)

T WA i AAS cs
W HE R FAO/WHO E X%
A AR (L RR AR g ARSER ERbE
FEREERR 1L 250 331 554.34 577.08 2.31 2.22 1.74 1.67
LM Leu 440 534 753.44 692.5 1.57 1.71 1.30 1.41
iR Lys 340 441 862.74 790.43 232 2.54 1.79 1.96
A Met+JEZE R Cys 220 386 296.69 290.29 1.35 1.32 0.75 0.77
FKINEMR Phe+MEE 2 Tyr 380 565 679.26 640.04 1.79 1.68 1.13 1.20
F %8R Thr 250 292 394.28 360.24 1.58 1.44 1.23 1.35
B 5 R Val 310 411 421.61 391.72 1.36 1.26 0.95 1.03
58S 2190 3962.36 3742.30 12.54 11.92 8.90 9.39
EAAI 89.23 87.69

R6 FRISWMEEDSEFMEGMREF BRI SR
MR ER
Table 6 Difference of muscle texture between ecological purification
culture and traditional pond on black snake by puncture test

®7 TPAMEESSFMEGIERARA I SR ARAEH
=5
Table 7 Muscle texture difference between ecological
purification culture and traditional pond of black snake by TPA

W7 Fe b AR g Al W5 5 bR SR 1 Gt B S5 2 8
i /g 92.84+7.04 69.80+5.95%* T /g 201.86+4.27 197.71+3.88*
/% 67.45+3.27 62.34+1.05%* % 0.72+0.05 0.71+0.04

#I#:/mm 24.37+1.19 24.14+2.55 MELIEE P/ g 35.42+1.13 34.43+0.93*

WL /g 7214.14+335.06 6025.11£212.49%* [ml% /g 0.50+0.08 0.42+0.06*
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Table 8 Effects of ecologicalTlfr/ioﬁcation culture and traditional e P EAHIRAL (Gt
pond on the flavor substances in the muscle of black snake (%) 13 2-T- M5 -1t ND 1.88
Kk FE YR 44 B HESHSRE g 14 1T ND 0.3
1 IECE 15.6 13.6 15 3-Z K4 TR ND ND
2 e 1.05 1.02 16 g ND ND
3 2-PENmE 0.71 041 ¥ 17 4-F -5 i 0.68 ND
4 2,4- B A ND 0.07 18 24- " HEFCE 0.82 0.51
5 T 1.29 1.04 19 - 0.25 0.17
6 (B)-2-"F I ND ND 20 - — 0.35 ND
7 2SI ND 1.78 21 1-gE 0.34 ND
8 il 2.7 3.02 1 2-Pe 0.22 0.2
9 2-TIaiE 0.56 0.56 2 3= 0.17 0.2
10 (E.E)-2,4-F it 0.32 ND 3 1-2FJfi-3 -l ND ND
11 24-T il 0.45 ND 4 2,33 il ND ND
WX 12 2,6-T —J Tk 0.28 ND ik 5 2,5-F i ND 2.35
13 i 0.65 0.63 6 1-(2,2,6- = HI AL T D ND
14 2T M 0.06 ND )L
15 S ND 0.62 7 AR 0.08 0.13
16 2T ND ND 8 2,3-1% W ND ND
17 AT 0.6 ND 1 =EMEE 12.44 17.99
18 2,438 —JETEE ND 0.54 2 1,2- S U 2 HE 0.17 0.25
19 S 1.06 2.76 3 5 ND ND
20 4-Z R 0.22 ND 4 45 RAEFL ND ND
21 3-F 32T ND 0.07 L B4 0.28 ND
’ . ND ND bike 6 F—ki 0.93 1.42
23 2-F— it ND ND 7 = 1o t
24 +—m 0.12 0.98 5 e 025 NP
s e ND ND 9 1,3-3F 0 ND ND
2 . ND D 10 KM 1.35 1.01
27 N ND ND | TEAERLLE) 1.6 3.23
Y i’s
! Eoe ND ND 2 TR Y2 ND ND
2 1'?H$ 314 1.3 3 GikaE &3 1.7 1.49
3 ‘ e A ND ND i 4 2- [ F K g 0.59 1.18
4 1')2@"4'%% ND ND 5 1F LR 2.5 KL 2.29 ND
5 1-J8 0.49 0.39 6 SR ND 0.42
6 1-J M -3 - ND 0.21 ; 3 ND ND
7 IE ND ND
8 (B)2-F -1 ND ND 3.6 RRETNHIFI
9 1343 B 1021 8.57 R wﬂz;ca FUFIRRE B )y %, P IR 28
10 224 -1 191 ND BT R EA TIPSR, AT L R
1 1-EH-4-B ND - SRR, XA (%?%%M??ﬁnﬁiﬁ??%ﬁa AT,
12 3-FH- 1 ND ND W, RREMR . MR M SRR IR PR S
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Fig.l Channa Argus sensory evaluation radar map
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T Ge b IE SR BI P AR, DO R AT, A SR T
FEA SR AL A, RSt IR IR I R A Sk A
R LM, AR IR AR G SOk R, 4=
AR 1R

ARSI E HUAE 2 FhIRAE A S B AL | IR
KGRI, WE TEFRM, FNETRE S R
KL BRRAE . KR SO E R LOER, DA R R A
fobr. MEWEE . 2558 IR LR bR lUAGR W, A= 25
I MO L 2 i T AL G IR il 0, A S IR A =
FeR R AR Gt IR A S IR . SR AR A IR SR A
(LS EHRET | FIAUSURET: i) 11i: S

A AV IR IR AR A Y S K Oy R TR ST I 3R
BH O 22 S A R, RELER 0 R T G I R SR A
ZE5 W, (BRI Y & 2 MR T AL S 5R A B 6, 1t
WA S SRR I & A, K Ih L, SRR o N R R 4
BT, KB 2 S A IR SR AR 17 B, AR
AUNUA AT IR . BERRE SRR O b B AR TSt
B ERE

TEZE IR Bl I g A A IR L R R | 3k |
SR Y TAL SR SR S, il AT B I E A
AESRALABERE | IR L (el SRR AL G YE IR
it . ARG R A SR SRR I 2 TR SE it
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