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Processing technology of smoked eel(Anguilla anguilla)
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Abstract: Aiming to improve the quality of traditional smoked products and enrich the varieties of processed
eels,an incomplete dehydrating smoking technology was studied. Taking sensory evaluation as the main
indicators,the best technology of smoked was determined using different smoking materials,the proportion of
smoking materials and its smoking way,and also the stability of the proposal technology. The results reveal the
optimal seasoning recipes of eels were soaked by 8% salt solution and seasonging of water,sugar,myrcia,
monosodium glutamate and IMP+GMP was 100g,2g,1g,0.7g and 0.014g,respectively,for 5h,and all the tea
stalk as smoking materials,maintaining moisture content and air circulation,smoking for 5h,The process had
good stability,and the RSD was less than 5% . The values of TVB —N,peroxide,microorganism index and
benzopyrene of the smoked eel( Anguilla anguilla) production were conformed to the national food sanitation
standard after 6 month’s storage under frozen condition.

Key words : ee/; smoked ; smoking materials ; smolder

B4 %S . TS205 X ERFRIRAD B X E %4 5:1002-0306(2014)22-0290-05

doi: 10.13386/j.issn1002-0306.2014.22.055

i3 135 R E v s PRIBREE S, 2t A 2 At 2 o MR R NS, [ P AR T g e TR
AN S S FRIE AR T T AT 58 222 AR 1
13 RV I TE) A7 B, HLASSE 4] %, A4S 1T 37 6 8 2 3]
RO LM o 5 4 0 e 004 255 00 1 = 1 i B8 e il )i 4
Y Dl B K TE D 7, A it 38 0 T L 22 U B

Y75 B #7:2014-03-13
TEER AN 2AM(1981-), 4, MEAF R A, S )F BT R 7 @ A 5 e

554,
*BIRMEE T 0 4o (1965-), Jo, MEHFI & , 81436, R 7 ok e (FLo UEHRSREEAN IR IV A R TR, il ok IR 5H 41 H
ST, R -1 H el

E £ T H : SmIAR S~ AR E 3 AR P o T304 (ZK2013001),

P [ 2 tH: S e I i £ TR B [, 0 £ S B

1111111111111 1111111141111 111111 1111111111111 1111111111111

(3] AT, B SR 4F e BOMEAT 7L ()] RS AT AL T
%,2012(5):68-72.

[4] SFeds, Tk, TR, F. AT RUEM & ZHH KA L%
FERLF AT )] F B h F 4R ,2012,27(6):94-97.

[5] Dizezak J D. Single and twin screw extruders in food processing
[J]- Food Technol,1989,43(4):164-174.

[6] MBI, §o, Mats, . RTRZERERL L5 &

290 20145 22

B R HEREH R[] e S A B T 1k ,2003,29(7) : 88-90.

[7] 4 B, B 4n. BRIk IR IR B0 P T I e RS AR £F 4 09 AT
)] & B Rg,2009,34(3):61-62.

[8] % #. &b 0 K IE R e 32 T AL G BRI ()], R T
X $3%,2001,18(2): 114-116.

9] E¥e, X, &, F. FREBLU LRI LW
TR Ron KB Tk ,2005(12):57-60.



ﬁ.‘%:im}iil

T Bk

T SR IR 1 70% 20 477, H R il A4 RN T A
b 2 B DA 0 1 2 2 1 AS, 201 34F A 6 Py 4%
15 55 SK el 2 AT BORS AE AN R RF AL RS, O T RS 68
A FEFE N T R R, 1 A HH T 22 il o 1) £ £ 7)oy
JUFLIR IS NV [E] PN T 3 107 B e JE B o [ R 450
FH 980 B v A 7 B S i 0 i T R TR B .
e eSS WIS U I IR ULY -7 M= R & v i fen
R R R R RIS | e i A S B S BT B AR
WU 7 L2 TG U5 4 Ak < T Rl 326 T AR IR R 4 B2 L ke (6 K2 T
FRARE 106 PE AR A AR B IS I TR 2 2 .
FEES N T T A, B IR, KR, Ty
i, 75 v LN B9 B ST A% S8 BN R ) W A7 7E 7K
OB ARG P AN AN SR R e
) R o A ST ol a8 o R TR o e v AR S, E ST T — D
oy B /K I FE AR A, REREI 7777 i JH FE XUk, X BE
A 425 0 £ AS B 14 o B R 108, O R I 2R O Y
T, DAHHAR P B — Rl KU U | Y 37 T AR 22 4 11 68
£ A
1 #RE5F=E
1.1 MEEEE

figfa (L5240 T BTV EAT B A W s AR
TR A B B E TR SE X =4
LR IR R B AL B < 95% L. 195 < A7 T (30~60°C)
AL PR A < Aot R B DT R M PR Y L RS TR Y L R R AT MR
YL L LR SR T By 4t L 0K 4T < SV B4 A
REE AL I K S PR AL L IMP.GMP [ 2545 4]
P EARFAT B A W], o3 dr 2l

ARI24CNZFHT RS Bty ChRilg) il i A7 BR 2
) s BS=3000A HL T-FK g R 2 SI200 B 45 15 BR 4
" 4162 P B R EEAL R YITIT I B R AR PR A
] ; GTOD20CSP-D2G4 e Jrt Al Ll i M4 XA =2 A4k
W L 21T PR 2 7 s DHG—9140A Hi, Ay i 35 XU 45
RS R AT B A W s UDK132 F 3l X 4
% FNE FR S D A R A A] s DK-S26 L #VE
WK AT R 2 S Y A BN W s 1 A K
5 AR R ST oA K0.75mx 55 0.8 mx 751 2.9m , 38 ik 1)
AR, R KVEMDG, FE=4r B F=E, REEERE, M=
FECEEAE , P = AR I .
1.2 XWHZE
12,1 FEAEFFTE BRHA-TTLAEZ kA ETA
k= T E— RS LR A

BTN R s a J5URE s HU—-18°C ¥R ik it £4
VKAV o b Ay AL B R A N AR DETS, Wi o e R
YA < 5 8% A 5 1) B k5 VBRI UG 1) 20 1) VR AR ViR 32
A ARSRIN, B EL 12, F4°CoK AT b fEHIShe. d. 3
F PR EE L 1 ER A G I T S AN TEY . e
TEL < AT R A &b A ORI R M R T AN S R IR A,
BE R — 2 I (B s SR BE A, BRI [H]She £ 5 1R
JE = O T A L 1 62 A0 3R AT B S T - 18 C YA TR
LRI o
1.2.2  JHEESEAF R R AR iR A3 RE 3k FHRA FTR R
Z AR FEACTRAA , SR DU R e R v 3R AT bl e
1.2.2.1 5l AAABCAETERLY, WD 5 W9 RS T AR %

Vol.35,No.22,2014

FUFAFRE 1, 2K A5 AR AU G T AR 8 5 Kk 55K
PRI IR S -
1.2.2.2 J5i52  ZASWEFEEAE SRR, FH R R R
SR JE WG LD SR, R AR R SR S AR i K K R
Ko I SRR, R 2B AT I, SRR LR IR S
1.2.2.3  JjvE3  ASUREAETERS, T TS RO A e
B , 5 2D FE RS TR R R A L, AR, AR AR R A
PR )5 FH 25 AR K 5 K, TR B S s B A A, R 2
T IOT, SRR R S .
1.2.2.4  J7ik4  AEI7VE3RIFEME I, B4l dnwh
TR, PRFEH R AR S .
1.2.3  JHEEI R Q3L RE PR E 4 10 R MR 7 12555 53
XA TR 1.2.3.4.5.6.7h, B J5 W) A, T3k b
O FA2min, SR T H R R, R s = o 1) R R B
FHEr 7K b 3 56 38 1P B A I [
1.2.4  JHEEFEAS b O & LD miE e 8% R Ji
B BRI R LG 122 T 4°C UK AR TR i 68 10 5h, I
TGN o FHLLR SR AL 23 50 % g 40 S FE Sh )i
I, VIR, T4 0 in A 2min , 8By A 56 L T .

FEA L Z AP B =101 FE A2 SR
Hf=1:2 A3 e Pl S =201 FE A4 4348 A
FEHR -5 SEALS : A= 84 FH Z5 4
1.2.5 JHBRAECTTMIERE 8% & h FIAS A AL 7 1
R PR P 3] R V2 W MR 5 2R B 12 B N2 1, F4°C
VKA P A Sh, 951 )G H NTE D, FH 1.2.446 2 I EERS
FATE Shs W, DI R, T30 0w in#42min, 85 K
48 T

LEHTHH 9250 Rl L, 32 FH K DR L A ik RS
FNIMP+GMPHC ) 1 R, 3= B2 o4 AR R A FIMP+GMP
114 B A8 P i1 AT P R 7 1 AR o

PRI 7 1: 7K 100g, b BE2g, M 1g, MR 2g,
IMP+GMP 0.4g;

U R TR 2: 7K 100g, W0 Bl 2g, & M 1g, TR 4G
0.7g, IMP+GMP 0.014¢g.
1.2.6 LZREMHETUI IO L2 G
WL 1:2, AR L8 %, TR ML L /7 2, st Sh, = HH 75
VA4, AL FH 2l 25 R AA S S, I T34 i, AR
B Okg, P T2 7= &b 10 & T K5 B« #h 3 TVB -
N7 A5
1.2.7 7= BAEFRBRIE  Fr- S AE-18°C 4 T
{96 )5, F I FETVB-NAR « ik 4840 (8 2R 91 T8 &%
A FE R
1.3 MEFIE
1.3.1 JKAFEmIME KR 105°CH BTy,
1.3.2 #RMEERFZE NN E  SC/T3032-20077 .
1.3.3 SHAFEMWE  GB/T5009.5-20037%
1.3.4 JEWi =M E  GB/T5009.5-200374%
1.3.5 S4B e GB/T12457-20087%
1.3.6  HEAEMME  GB/T5009.37-20037%.
1.3.7 ZFIFHHIME  GB/T22509-20087: .
1.3.8 GAEWFE bR 2 BV L 2 GB4789.2 -
20107%; YT TR : GB4789.4-2010%% ; ;& 24 KB : GB/T
4789.5-2003; 4 v {4,745 45 2K B : GB4789.10-20107%: 5

20145 228 291



J@étﬂ%&

rE it
Scence and Technology of Food Industry Z B
R A A T ARE G 231004
Table 1 Quality assessment standards for smoked eel (Total score: 100)
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Table 2 The basic components analysis determination of

raw eel
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Table 3  Effect of smoking time on smoky flavor and moisture of

the smoked eels
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Table 4  Effect of smoking materials proportion on sensory quality of smoked eels
TR
FMAL ST E SEA SEA ”Hw/\lu_LT SR E SEAA S/
Liidez8! PP 512 PR 543 PHOY 14 PHT LS PP 516 R P
1 56 62 74 74 76 68 68.33
2 80 70 80 72 72 74 74.67
3 64 62 64 74 66 64 65.67
4 78 74 72 72 78 70 74.00
5 84 76 74 86 74 76 78.33
RS AN T TE OGS SRR R D E 45 R KT 22 A 5.05, DMLV B2 A0 25 2257 . HIRIRINC U2

Table 5 ANOVA of smoked eels under different

moking materials

72 55 SS df MS F p-value  Fys
ANFEF 62747 4 15687 564 000  2.87
PEM Y 13880 5 2776 1.00 044 271
PR 556.53 20 27.83
uea 1322.80 29
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Table 6 Evaluation total score of smoked eel under

different marinades

P Gin 1 2 3 4 5 6  Fsy
PR 70 71 69 73 71 71 70.8
PHKEC 2 80 77 78 80 78 78 78.5
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50, 7¢, IMP+GMP 0.014¢g.
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Table 7 ANOVA of smoked eels under different marinades

ZRPESS df MS F
PRI 17633 1

p—value Foos

176.3333 155.5882 5.87E-05 6.6079

PEMT B 1067 5 21333 1.8824  0.252157 5.0503
w7 567 5 1.1333
Bt 192,67 11
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Table 8 Stability of the optimized conditions

S TATIRE 1 TATIRER2 TATIRES3 T AR bR v 22 (%)
Hr AT E R (g/100g) 18.84 18.30 19.75 19.63 3.86
g &2 (%) 19.93 18.87 20.35 19.72 3.87
IR 1 (%) 58.20 59.34 57.64 58.39 1.48
TEE 4.28 433 421 427 1.41
TVB-N (mg*100g™ 5.79 5.40 5.85 5.68 430
PR (%) 94.92 94.81 95.61 95.11 0.46
O MG A A 4 B
Table 9  Test results of the product quality
KUl ‘ S 790 e 4 - ARG EI%E@W&;
FSr W 7 v Jo R LA LioRl (e FrifE 24 R FEbRIE SHYE
TVB-N SC/T3032-2007 mg/100g 10.45 GB2733-2005 <20mg/100g
WA E GB/T5009.37-2003 ¢/100g 0.0013 GB10144-2005 <0.6g/100g
HRIFTE GB/T22509-2008 ne/Kg 0.5 GB7104-94 <5g/Kg
BRI L GB4789.2-2010 clu/g 7.8x10° GB10144-2005 <30000
WITIRH GB 4789.4-2010 AR H GB10144-2005 ANFEAS
BB GB/T4789.5-2003 A GB10144-2005 AP
G V(O 2 B TR GB 4789.10-2010 AR H GB10144-2005 ANFEAS
VI BEER A GB/T4789.11-2003 A GB10144-2005 AP
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