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80T B I, D005 O B, S SR 48 D) 154 AR W) K
SERAE UL, AT 06 X ik £ LA 2 e Y e
A 5P 5 AT R GEMEIT . ASBT ST LLSE £8 0 B 5T
X G AT B4R S AR | N AR ERORE S R |l B
SEOR VUK I PR B 52 R SF 4 RS2 R T AR B £ )L
Pl S A 4 °C e e v LI SR R 4L B
T R 16 4% 3 L 14 5 o3 T 3 LA g e 8 A A 0 e
A PR B i B AR R AR

1 MREFE

1.1 R+

fief % BB L MR BT 3 200 g/ B ORI T A AL K
PR, A AN R R T 15 K
SRR 4 R A el 1 2 A AR e iR R A R A
Ao AR TR R R LT R L €6 R RS e RN R 2 e
B AT i X Sl o3 A L W A ) R A R
A7, ATP.ADP,AMP.IMP, Hx fil HxR #7 it
oyt el g | SRR A YRR A R A H
1.2 R UER

R AR % A E2695, Waters; 43 HT K °F
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B IRA : LRH-150B 84, )" K48 B 7 dl ) s B IRt
VKA - DW-86W 100 %L, i /R 5 A1 5 i 2 43 10 3 JS AL «
FJ-200 B4, [ R A BEHL T ; 55 33002 VR B0 AL s J-26
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1.3 RWHE

DR S )20, HH# %R (direct slaugh-
ter, fil 100 DS), ¥4 8 0 76 % i T 5% 4% & il B03E
(heat slaughter, fij it 2 HS) . ¥ 8 (5 7E 40 ‘C Y
WA, 2 HIE TS % 2% VKR B 2% (cold
stunning, & iC A CS) , ¥ i 0 A VKoK Fifi 2= 5
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9 ES) 150 Vi e He o 66 £ 0 LR L FRaEAT
A, BEMA FR 4 MO RE EANA T
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FEZS G BRI e TR S e e R O gk e

TBA {10 I 5 2 I8 2 18 1 4502 1 )5 . TVB-N
SRMNE# K GB 5009.44—2003 H i &P #OE
WE g b TVB-N fr -, K (H I E S Ko-
da %" T, A A R IO E B IR X 5 A
000 gk 3400 [y )y
14 BiBAEE

K H Excel F1 SPSS % {4 17 B4l 4k 28, fr A
B 3 vk I

2 HREHSMW

ERAFRAMEE N AT E 2 BHZME

Y &1 AL, A4 RSO Ty S e UL R TR AR
B8 72 Ak SR AR L S B A BN TR] A SE A T (P <<
0.05) . M52 A% 1 8% £ JJL P 1Y B 7% S 87 1< 10°
cfu/g ey, Horbr i 3 52 R LA 0 TR T BB
/D AR 4 BRSO 2 JE W] e 25 5% (P =>0.05)
TEVE It TR, 4 Fh s % 5 XY 6 £ L PR Y T TR R
B b AR ARL , 34 B B B () S T 2 4 i (P <<
0.05), ¥ 2 d J5 = il BOFE 41 6k LR Y B 75 8
BOR N, AR 6 d i, mIREUEA . YR
SN R I W € e 2 EN Rl NSNS SR
Wk 1.66 X 10° . 1.45 X 10°,1.44 X 10, 4.07 X 107
cfu/ g, VKK 3+ 21 B8 00 i) T v S B KT HoAh 3
Fh 5 : (P<<0.05)
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AT/ S0 36 7R AR [ Ab EAS [ 5 B 1) 1y A i 2 ) A b 2
P2 5 RRR S 56 R [/ — B )R 6 4 #1735 4 25 =
(P<0.05), F A, The different lowercase letters indicated that
the difference between the samples through the same processing
and different storage time is significant. The different capital let-
ters indicated that the difference between the samples through
the different processing at the same time is significant,

P<C0.05,the same as below.
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Fig.1 Effect of slaughter methods on total bacterial count

of Monopterus albus muscle storesd at 4 C
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1) o i e JUL PR R B () S . 5 R O B 4 L
PR BE (g i UL I 2A . FR D 2 A AT, 5 % O %
BTt g e JIL PR B PR BE G i S2 M (P > 0.05) . Bl &
U SR B T B S 4, LR B 4 S RS B TR R B Y
B, RSN AR UL ARV REES 1 R i R B A B
R RAE T HoA 3 Fh 7 UAESE 2 Kb B R fE, Horb
VKK B P 2 14 T8 B e v » 15 810 0.3 %6 . RIS TRI 1 52
AT 2 G A0 5 LR R R R N R AR LR B AN
A, SEREA 250, Wi 6 d 5, Bl s sd
i A0 L PR Y R BE AR T A 3 Al BEE O (P <<
0.05) » AT AE Jit A1 2 v o 2 s L P WAC 4 £ B8 i 44 L
/N BRI A R

)X g LA S A SR . %R0
xit i f0 LA S S AS AU 2 e LIl 2B, i 1Al 2B
R, 52 2%y 2O e i fa LY Y S SRS AL
2 ZE S (P <C0.05) , i il I FABOPE 24 1 % & T
fls 3 4 (P <<0.05) , H o A iy B2 4 f B #2 9 R A
BRBATREBM. 4 FEst 250 68 L & 5%
A5G Bk I O ESF ) 7% 38 o i B g 88 m (P <<0.05) .
PRIK 2 R s T 0 A S50 A8 2 2 R A R ol o T O
flis 2 20, W75 6 d S . e A EOAE Y e £ L PR 2
FEAR S E B HAE A 93.84 mg/100 g, Hb T fif B
ARG 72948, E o SO 4 RN R R AN A L o
BRESAG®BEM TR 2 4 (P<<0.05), A
AHAEBR TR {UN63.28 mg/100 g, HJFEH
A A SR fe Tl R T A NN U8 S N e A M
SEUILA T T St

X EEA LA TBA fHAY5E M, 5% A4 7 % g
LA TBA M2 WLE 2C, Bl 2C a7, 52 % 0Jr
X 5 fef 5% £ LA AY TBA (2-thiobarbituric acid, B-
T AR B L Z ) (B A 0 35 52 W (P <<0.05) » /& i 4
OB, HAE A TBA K. LN 15.75
pg/100 g. B A B) 28 <, vKOK 3 £ 41 TBA
T B R AR 4 TBA i I 5 3 5% 1 Tt
Ja T RER R 4 FhaE R 07 g fa L TBA {E
Mesh, 4 CW5 6 d J5 & Rn P4 3 e 21 6 £ fIL A
TBA {E fie &, 0 78.78 pg/100 g, & = T H A& 3 Fh
BOE T (P <<0.05) , K e B35 A4 . TBA {Hik
#) 53.00 pg/100 g, KK $EFEL 1 TBA ek . H
{E°M 36.31 pg/100 g, 56 HA i i 25 5 i NI BOE I
FE 4 °C RV i 0 A A AR B 0 KL X R O S IR T

g 50 5 B 1A o 3ot SR AR AR 7= 9, AS R T A £
Rt L BEA I ] Y 2 K, TBA f & 28k b
FEIE T Bk 3, 10 B I 8 — 52 B[] 5 B A 4E 2% R
05 48 Ak o L K OK 5 PR B0 TS S5 A R A R T £
JIL PR B4 i s 48 Ak

OHXFEEA LA TVB-N &=, A E 5L
5 20 g 8 L A % & P Eh 3 A (total volatile basic
nitrogen, TVB-N) & & (52 W ULIE 2D, &l 2D 7]
S22 A g A LA TVB-N A 3% &
(P<<0.05), B EHMEZYERY TVB-N &%
R, B PR ] ZE 4, TVB-N {3 K 2 3G
85 PR B AR 4 R I TVB-N {H JF 4R 8 1
TG B R R ORI R MR A A i
FEZ AR AT IS K g A B
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e T BOEE AL 1 i LR ZE IV R TVB-N &
R T L R UL I N 12 R 6 d R =
REVEH HEEERY TVB-N & &9k 25,13,
14.43 mg/100 g, 5 #EAE S AH L, H TVB-N & &
Y AIBEINT 15.2.4.5 mg/100 g, & i BOAE Y o g
JUL PR 2 25 v Sk T 0% P v 0 TR 1 BT Y 40 A L 1
BB 7 2CRB A b £ 45 ¥4 R b B 666 L DAY ) ff
o Tk P WS ) 6 5 5 AR

SYXHEfa LA K H 5 m, BEE Jy 28 g £
LA K B/ UL IE 2E, thIE 2E "%, 305 07 X
Xif 3B e 6 40 UL IA) KB A 235 R R (P <<0.05) , 3 fitf
fE LA K /NT 10%, HEERHEN K 45
FART A 3 Fhoz A 520, BEE LA K (8 BT 58
I ] S2E K 17 S8 25 44 0, 7 I 5 4 0 S B 6L S K
EIGK BN, 764 FhE Rk X SR Bt M K
EBG I KoK B P o B A S R A
M K3 A%, e K (B 43 0 FE 8 AR 4 R ORER
6 KikF fe i 2 6 d i 4 41RE ) K H 550k
49.95% .44.80% .42.32 % 1 42.20 % . i iR S AE AL 1Y
K 2 5 T vKOK B0 i vk K 8 £ 41 i KA
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SR P o B0 I S O R B R B8 L S T 4
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o IR BOE A 1Y) o i R ST WA R ZL L. AR R
B, A0 B0 2045 L2 S 50U I ATP RBE IR A K
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A BRI 4 C I g o LA 82 BE 1Y %2 I Effect of slaughter methods on acidity of Monopterus albus muscle storesd at 4 °C ;
B 80AE 2% 4 °C e i fa LN R LA E 2 Effect of slaughter methods on amino-N of Mono pterus albus muscle storesd at 4 °C ;

C: BRI NT 4 Clm g LI TBA B30 Effect of slaughter methods on TBA of Monopterus albus muscle storesd at 4 °C; D:

2
3

A H T 4 Clem g )L TVB-N & & ()52 1 Effect of slaughter methods on TVB-N of Monopterus albus muscle storesd at 4 °C ;
E: 8056 200 4 °C v it £ LN K (B 52 0 Effect of slaughter methods on K value of Monopterus albus muscle storesd at 4 °C.
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Fig.2 Effect of slaughter methods on freshness of Monopterus albus muscle

ERTAMEEN AP LIS ER R

R 4 FAS [ 75 305 A% 09 6 £ % HCAE 4 °C TP
LR LA T @ R L T e T AL
JHe RGeS A e S i LR 1. AR T AT,
T B8 £ UL DY R BT AR WA S D AR, B
AR M R e A A W e R AL XS Zare
AU SN S B R M55 g JJL P v A 0 M 0 2 SR 2R
TEAGLIN £ 7 Foft A= Wy Mg v o SV OH A V4 TR 30 A
¥ 2L I T i U A O R 300 0 2 TR AE BT AR i o

2.3

PR R ol Bl A v R 8] K 6 fa L PR v A
Yy e 2 S E RN (P <0.05) , ¥ 6 d i, iR Ek
FCAL | LS AR A UKOK S P 20 R0 HE i B0 4 g L
N AR e R e I R 17.2340.01,12.39+0.02,
8.1540.03.8.0440.02 mg/100 g, i B 7 Al 52 2% 5
R Z AR 2 22 5 (P <T0.05) , A Al 92 4% 75 2%
fi 11 L DA A ) P 52 il 3 W R 0 i R T B B AE
A B L, P A 4~ 6 d BT BA AR
L8 e 0 M 5 i A V8 TS DDA
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Table 1 Effect of four different slaughter methods on biogenic amine of Monopterus albus muscle storesd at 4 C mg/100 g
Ay e X " , " - v
Slausht T ¢ I 18] / N E S i M J I il i JHie YA e B
aughter
tgh J Storage time Tryptamine Phentermine Putrescine  Cadaverine Histamine Tyramine Spermidine Total
metho
0 — 2.13+0.18a  0.62+0.05¢c — — — — 2.78+0.23c¢
AR AH 1 — 1.9440.12ab  0.7640.08¢ — — — — 2.70+0.09c¢
Direct 2 — 2.23+0.21a  0.81£0.03c — — — — 2.77+0.56¢
slaughter 4 — 1.7940.15b  1.6540.21b 2.334+0.06b — — — 5.774+0.39b
6 — 0.6240.05¢  5.45%0.31a 4.17£0.35a — 2.14+0.04 — 12.394+0.05a
0 — 1.9940.14a  0.5840.16d — — — — 2.57+0.24c¢
VORI 4 1 — 1.7040.20ab  0.86+0.09c — — — — 2.56+0.28c¢
Cold 2 — 1.2440.20c  0.56+£0.04d — — — — 1.8040.21d
stunning 4 — 1.9040.23bc  1.99+0.12a 2.28+0.03b — — — 5.70+0.27b
6 — 0.5540.15d 1.774+0.14b  2.4140.09a 1.61+£0.09 1.61+£0.09 — 8.15+0.07a
0 — 2.40+0.05a  0.96+0.08a — — — — 3.35+0.13c¢
i R B4 1 2.44+0.96a  1.24+0.20b 2.61+0.07 6.284+0.79b
Heat 2 — 1.734+0.13a  0.94=+0.08b — — — — 2.67+0.49c¢
slaughter 4 — 1.904+0.10a  1.29£0.30b — — 2.06+0.16a — 5.174+0.26b
6 — 0.55+0.55b  8.194£0.76b 4.56+0.20 1.9440.13 1.97£0.22a — 17.234+0.95a
0 — 0.84+0.07a 1.0240.10b — — — — 1.8640.12d
L s 1 — 0.97+£0.09a  1.0540.08b — — — 2.47+0.09a 4.47+0.46b
Electricity 2 — 0.3340.05b  0.9940.16b — — — 2.354+£0.13a 3.65+0.11c¢
stunning 4 — 0.30£0.01b  0.85+0.09b — — — — 1.1540.19¢
6 — 0.1440.01b  2.96+0.17a 4.94+0.14 — 2.1440.04 — 8.047+0.24a

T RN ARG AN R /NG S 3R A T Ak 1S 5] 06 36 ek ) A5 9 3 7 25 5 (P<<0.05) , Note:

meaned no biogenic amines were

detected. The different lowercase letters indicated that the difference between the samples through the same processing and different

storage time is significant, P<C0.05.
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TR 7% o BRCAS 1 RE T T B ol 4 T 2 W TS g i A
JEE 20 AT DL R TN A BT AR Y L R R RO
VA £ PR E ) — A B SR bR, S 2R ) e B A
HEHE—ERM P, 4 FEE I 285 i £ LA B
T B 728 A AR AL T B A R 8] B 5 s
1E A4 FhEOE 7 X, e il 308 4R B4 5 R A1 Y B
LA T VR SECE T SR A OK S
(P <0.05) , H o vk R 5 ¥ 4 5 AR, >R VKK 4
FEECE 528 7 2RI A S5HE 2 Ve i B 0 L PR v 4 T
KX 5 Fu 5857 B 58 UK 308 R AT Sk BOE X L ah
TR I B S TR 2 e — 2, BOE J7 A0 B £ L
PR i R AR W) e B Fe A R 3 2 e (P <<0.05) . TR
S R T A B R AR K AR I
A A T, H T BT S K S R A R PR 225
K i AR B 1 A8 Ak S A T s R e £ A
B CFLER AL ATP & i, SR AN [ 5 292 2R 1) 1 i
JUPAT Y T B AR e b i AR At 2 AN ) . i s 2
REER G RN, — & B R W T I R R
FUTE K fif Bt B i A8 460 TBA H 5 & 5
JE W7 A A G TR D S A ™ i 7 A B T R 2R AL
Ytk Z , TBA (H K. Ik, % H TBA ik H &

%

K= AR I 0 A A AR BT L FE K A
R E VG R R R T N IR R B P
SretE R ARG Y X LAY G R A
VERAPEER LA 02 0 W £ P e R 3 ) B B4R AR
Z =l SER R H LA R B ATP &2 Bl
ADP.AMP.IMP.HxR.Hx, ATP 14 [ fitt 5 ff 55 114
R ZEAEELM LR, Bl # H K BRI R
W E [ By B Y K (E /N 2R fif B
ARGE s 2 R R 2 B R N AL R o B
HEEA LA K. TVB-N.ZES A N T 5
L BPE L R VKK B PR 240 (P <<0.05) , Hip B B 9 &%
Bt VKoK B FE B0 40 e A w5t il 6 £ UL A A0 g
Wi 4E Ak . Bl 25 I R[] A JE K, e fn UL ) R R
TBA &5 ETHE TR KE. TVB-N. ZEEA
3z 5 7t

fif 0 WL AE G R = AR T — A
Jpg o v T RN B A R Sy AR R
WG FRET G A R A e & el . i
VKK LB A 5 HoM 3 R B e Oy XA T L R e A
JE A B e D B DL AR W e A B 2. Hu
SR AR R AR A3 B AE AR O 1 L B R L AN U
Fob R 7E AS [] 968 5L BE A0SR B[] B9 A= 90 e Fh 28 i
B AR AR Sz BRE e A0P Rz L A 5 S0 b ek 4



134

o Rl R ¥R 5 35 &

T AR Ak B R L RS e B e B A T R B
B8 T T AR o At frde S 0 et B T A € e I
W E RN (P <<0.05), HEFERA KKBEFELL .
R A BOC A 1R S e B S 6 R B R ILE
0.5~0.6 mg/100 g. H o Ba I H 5 AR 0 ik 4
WL PR 7 I 56 09 PN A A 0 81 4 e . 7E 4 B EOOE 7 o
R S BRI RCRT 2 d A B E Ak (P>
0.05) s N5 4 RIF 4R B 1 (P <<0.05) , KK i
A= b . HEE S AR S RSO T 1 g
L PR 7 A e R R A 2 Ao KL Ak,
VKK B PE B 4 7 e 7= A et /b T HoA 3 A ERBE gy
2o I R i S e 7 IR P R A Y e
ST+ DA A 40 i s A TR 1 B 0 BT B UL A
HAF AR (Lys) MK E R (Arg) &R FEE, M
R T A o B A W R A R L R R A AR
IR AT 7 A T e R K T T DA A T L TR 4
Uh A TR E R RN S A 4 AR
R R A B S R 4Ll o B 4L AE VT 6 d
PR 249 SR G T 1) 4 iz 5 4 b 0K O 2 R ARG I
i 3% AT RE 2 BB Jr 3K AN [R] T B0 1A I R
Ak Sk X6k o7 A 0 Jg 1 2% A AS T AL L B3 T R 30 1) K 7
sl P4 PR JB 5 T 25l A 400 % R 1 7 M 1) 2 b B D
AF IRD AR G 4502 . T S A A v TR A B AT 4 A e
T BT 2 P e AN B S Y T AR e R
709 VKK IEFEAI AR T 51% ., W 6 d J5 .
TR AR FE 1 i £ L DA AR ) e B s T A T X
TOKBEFESCR A AL, AR dstahln s
e B AR T HA 3 FREOE . WKOK B FEBUR BE
RO A W A B TR BUR R Z . 25 BT
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Abstract

were studied. Through direct slaughter, electricity stunning, cold stunning and heat slaughter, the total

The changes in freshness and biogenic amines content of Monopterus albus during storage

number of colonies, acidity, amino-N, TBA, TVB-N, K value and biogenic amines content and its
changes under cold storage were investigated. The results showed that the amino-N, TVB-N, K value of
Monopterus albus muscle under direct slaughter and electricity stunning were significantly lower than
that of the other two methods(P<C0.05). The TVB-N of Monopterus albus muscle under direct slaugh-
ter, electricity stunning, cold stunning, heat slaughter were 9.92, 9.94, 8.99, and 8.58 mg/100 g, re-
spectively. After 6 days storage at 4 ‘C, the increases of TVB-N were 4.48, 8.06, 11.66, 16.55
mg/100 g. Cold stunning effectively controlled the lipid oxidation of muscle and weaked the increase of
total bacterial count. When Monopterus albus died in high temperature, biogenic amine accumulated
maximum to 17.23 mg/100 g. Mono pterus albus killed by cold stunning produced lowest biogenic amine,
8.15 mg/100 g. Cold stunning effectively controlled the content of total biogenic amines, cadaverine and
putrescine of Monopterus albus muscle.
Keywords Monopterus albus; slaughter method; storage time; total number of colonies; fresh-
ness; biogenic amines
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