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B Tt R ERR A
EM R B S EN KB X

RER, ERE, BRK, KHER, BB,
(Lo B K R 2 T 53 B o T K 7 B 9 T, ARl B 7K ™= ot o L B AR S B =,
B ZOK = O CEARPE R PG, )& T 510300
2. LWl HERER R ER, L 201306)

EX:0:

WE: AVMPRAR XA IR ENEORRNE, KZRART F AR p TP
B AKaEE KRS ERE(Aw) pH E B KM (P. L) & a G (NPN) F & A KR,
WEMFEWEW S RURARYE, FRET,pHERHNBEE M EETERET R, &
EPL e (HHELK ARE HHRTMBRE) AENM W IIRFLE LA, A28
EMAWNFETHE, BEMWIARXETARNEZAREMR L, NPN fujif B8 R A T
BHNBEGBEEEL; RANBA BN T 220 P FHRAELE 0T 157 %, 2%
AU, FEBHNLR Y BEEERGENREE EA R, IE N £ W Al R4 FT 3T & 4 B B
BHmRBaB A EMN RS TRAF W H £ RN ER, £ B RE L pH 3 E Aw

SHEWERP N, E-MRERRGLAE,

K. e, Bhl T, EAIEAT; BED: EWH; MK

RES%ES: TS 254. 1

5 8 ( Trichiurus lepturus , hairtail ) , #i, J7 14
AR RN R NI s W o S B R DR E R
MRZ —, WG NRNT L E A B ) A,
HA BB 5 T AL, B2 KI5 %
e FE 7 X, AT HOR A R R AT
A, AN AT DA R I 8, g L AT RLJE R
o B XU o R ROk S T e £ 55 1 T N i £
FERY I R T R Z RGNS, A
TH 230 B i BT 2 4 BR 0y 2 R Rk £ AR AR
&5 0 28 W TR R 22 A R R BT Y R R B
W LA, B AR A D2 IF R T X U5 T
OIS, 0 T A A BE ST T RN R T
HE P R R 2 1 S A Bk i A T BESE TR
[F) 988, 4% 2 T Je A B B PR AR Ak, Rt aie 4 0
5T 7 DR AR Ry B B EL AT I A IV A TR R Y FL IR
T, BT — R T L R T N R R PR Y i, O

75 B 87 :2015-03-21 &[5 H #5 :2015-05-22

NEFRER A

5 LG ME ) J7 i PERE, 4 R 3R WD BE RE A A
E £ S JHE i P I R R S R [R] IE 3LRE 4 e
0T R 4R FERUBR . Ren 55 5T TR £
£ 25 ~35 C T4 2 v i 55 i IR 3 ) 24 4
T AR R AR AE i g R e AR R A B
P 1 A B9 BT 1 R A AT

Y e — I B A Y, A R AR T
AU G Y PR 3 R A AR W I R LA Y A
i A A Oy e 24 3 L R R Y i g
RPN 2 5 E V2 A RN AR BN, B )
HRRE 9 A A R RS S0 g B S R 5 2 T A TR % AR
B R V) TR I 5 28 g L S 22 M ) A7 A 4 40 1)
2L T M TR A, R LR L A S E
WY A B T o A b B AR AR b B A
Pl (38 A B A W e 5 HL Al A AR IO AR DG, 9028
383 7 s A8 0 TR AR W TR IPL B O R
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HRAIE TR £ A 7 2o A v AR O M 1 s ) B 41 e
W{%o

U MRS Tk

L1 #E5iH

FiF . &K 70 ~ 100 cm, (& & 1 000 ~
1300 g, fi &5 1L 2= Sic & b A R w443

FEEGH N, = LR (TCA) (A H 1k
B IRTR VBN 25 % FOK L IR B A 1 O B 4 B
4fi; TTC 5 F Bifls \MSA K 5 3k MRS H5 57 4k,
FTARAIMEMRHCA RA R O (figal)
FHEE (A5 WA F#E2ERE A R
w5 PREATE S 16 Fh i B 2k R AR E A 8 R A
Yy e o o Al W B 26 [ Sigma 23 ] o
1.2 FENHR5EHF

Agilent 1100 75 % ¥ HI €6 1% {2, % [ Agilent
w]; H oSz L-8900 Ry # 2 Ak IR 43 A AL, H A
HITACHI /A 5] ; Avanti J —26 XP R 5.0 L, 3%
BECKMAN COULTER 73 #&]; kjtltecTM 2300
HH BT H 37> Hr AL, FH# FOSS 24 w5 FE 20 pH
it \HG 53 /KA E 4L, #i -+ METTLER TOLEDO
Ny msloset aw 7K 43 1% JE X, B - Novisina 4y
&) ; 809 Titrando [ 3l M {37 % £ 1Y, n -+ Metrohm
Sy SPX T Al B F AL 5O R AR A R
Al
1.3 XWHE

Bl #Ae Lok BOR VR e R IR T B
SRARVR , 2R, O 3K sk T 05, A g il
R A R 25% BB R A1 R ik R
T FI N, 2 R A AT B SR KR =
R 24 h EHCHE W KR 3 h, & 1 h ik
KW BB B, BN Yy 6 h BRE T,
A28 £2) CHREMA h#H1T T 4,24 h
Jo B ARG 1R AR S AR S TR 24 48 h, B
PR A2, B AY Ja AR

o A S AR URH fN Td R 6
A B B 1 7 i i v TR 4 S kb e B Bl 3
At B RIS &

6 Bl A B.C.D.E I F 5353k, A
Bréfay sy B 24 h JER9RE S CR B E:
JE ARG DRI 6 h ZRME TN E: TR
S BT B ARG (R T 24 h) 5 Foliil (18 X

T 48 h, BIT 58 B BeRE ) o

AL IE AT 0 W) B2y 3 g By, o
FHZK 530 78 ASCRIZK 531 B2 ASORT 7K 43 8 8 FK 53 1%
JEHEATINAE . fRIEEFR GB/T 9695.5 - 2008,
S g BERLIA 10 £%5/9 0. 1 M KCl R ¥ i
Wi pH H. B 10 g #E 5, b Koy e, 258
TIKVEAR R E A E 100 mL, 5 3, A HL A7 3%
FE AT R4y 1 . 2 AL (NPN) i
MR B i 45 B AR L PRI 2 g Y
Femh R 2] 0.001 g) , fim A 20 mL j& 4 /K , 40
CHw 1 h, FBhA 20 mL 10% TCA 3% 30
min, %k J5 10 000 r/min &.0> 15 min, |75 T8
EIHACE P, FIA 2 ATTCOK B BR AR A 12 mL ¥k
BRIR , W IL 2 IR I B R, B A G, &
FLB A S Hr e . B 0.4 g BFE S RS 3
0.001 g) , A 12 mL V& i 8 T4 b5 h 420 €
T4k 40 min, 35 [ 5T B 30 40 A 4000 2 S

EEHBEKBREE(PL,%2) =&EA
H (% )/ B (%) x100%

W B9 A SR (FAAS) (9 I < R I8 [ 4R kAT
PF b BT AL B, PEAR 4 AR MR 07 s, R A
FWR B 23 A G T E .

W My ol 10 H B b HE AT R
R 7% ORI TTC B35 3k 37 TR 5% 48 h, ZLIR
R MRS 1557 5 30 C K557 48 h, 4 45 2R 14 Fl
THER A AL MSA K773k 30 CTH537 48 h,

& My B 4 ) R A Wy e R T A BT AT A= S A
T SO R € R e TR 0 Oy v s AR
BUC:HEM R 5.00 g FE G TR0 Y, A 1S
mL 5% TCA B, ¥ 5 IF T 10 000 r/min B .[»
10 min, B _F 35, A 8 mL TCA #F i E R 1
WA 2 R EWEWOFE4 2 25 mL, U1 mL FF
Wi, A 200 pL 2 mol/L NaOH 300 wL 1 Fl i
2 AN LA S 2 mL PR kS W, 5 40 Tl b ATT
A RN 45 min, A 100 pL 25% 44 7K sk YC AR
30 min LR R OIEEARZR S mL, T
3 000 r/min®.0> 5 min, i) 0.22 wm JE
T 4 CH& M. A& AR 40 Ty bR
10 wL; #3# 1 mL/min; 2¢ Y63 & 3% 350 nm,
R 520 nm, i B AH 0. 1 mol/L & R %% %
WG HEAT R BV (R 1) o RISk
P 0 5 A W e 1 1
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Tab .1 HPLC gradient elution program for biogenic amines
RS V& 5F (3] /min elution time
flowing phase 0 5 15 20 24 28 30
0.1 mol/L ZfR%% ammonium acetate 10 20 15 10 10 10 10
2. JIE acetonitrile 60 60 70 80 90 60 60
47K ultrapure water 30 20 15 10 0 30 30

S (mg/kg) = (Al + KO + B +
Jie + L + T e + RS e + KG i

Hliz (mg/kg) = (AR + RO + I + e

Tk (mg/kg) =Mk +

Z W (mg/kg) = AG M + WA R

A W) i 8 X ( biogenic amine index, BAI)
(mg/kg) = JE R + 7' e + A + T g

Jit i 45 % ( quality index, QL) = (% + ' ik
+ A1) /(1 + WA e + K i)

HYE T % ] Excel #1 SPSS 19. 0. 0 #47
BARGET, IrA AE AE 3 YO AT, S s R
ANOVA jt17 Tukey HSD W 2 22 5 73 #r, >R H
Person A 5 £ BUHEAT BUM AR S AL 73 #7, P <0. 0156
INZE TN, P <0.05 KR ERTE,

2 R

2.1 HaEsmISEBLIERST

pH. 3B K45 4& 2 Aw 8 T AL 4 #7 pH
{ELTE I i B B 52 BT, il JsUkHI 6. 28 T &
6. 34, = BLIE T 7R M i Ak R v B N B AR
AR AE R 8 P b P A T — SR & A
B pH L AE TR B B U A T MR
IRUEZE AT A 6.36 T [ 2 A b B 19 6. 26, 3X &
PR Ry iy f R 105 2 b, FE TR R A 9 14 i U g
A FE A5 5 S T K e i T kg R g R S —
7T Jel A ) A v LR N O R A
BB FE AR S T SRR B A R AR T, N i — 2P
Bl TR pHAE (K 1) o a0 36 B2 A 8 4>
0 ek A v o R U I R B B AT RS, H AR
WA BTt 78 B i £R FE ik ) 78. 8

Koy E N Aw SRR T REBES IJFEU R
AIIEAHSCHE (P <0.05) (18 2) . 7 il B B,
TERBRNBEEN, ST AR N R KE S
BEATREAR. THEBES, Ka 5 B2 BN TR
BB FFAE BT I AE T 50% LLR . Aw 7E 1 il By

B A TR, X5 B E S A K ERIE
i 8 B B S A7 B T X AT RE 5 AR o £ R vk 25
VARG BEA %5 T AE T BRI, Aw 52 BB R [
#e, T4 24 h J528 0. 86, FREROK, B2 TN
W (P <0.05), 1M J5 4k 2 T B, HE Aw Ny
0.82, FEHEE " X Bt K 437 OB 5T 46 i, 24
HEMRT 75.0 B, Aw 5 ER B I8 A 0 G
P, ARSI BE T S AT

—— pH
6.40 —m— £h/F salt content 100
6.35
6.30

T 6.25
6.20
6.15
6.10

hpE
salt content

TR B

process stage

B1 FagtadiEdrpH fETH
A BB BB 24 hy C.i2IEHEEL; DI 6 h; E: %
AT 24 hy F2 T4 48 h, T A
Fig.1 Changes of pH and salinity in hairtail
during pickling and drying
A :fresh hairtail; B:pickled for 24 h; C.water desalination; D,
sun drying for 6 h; E:cold drying for 24 h; F.cold drying for 48

h,the same as below

——Aw
—m /K5 &R water content

~N X
S O

W
(=

water content
(o))
(=)

KGR %

S
S

TR B
process stage
2 FEBTIRPHKSSEM AW ETHY
Fig.2 Changes of water content and Aw in hairtail
during pickling and drying
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W& T ik /2 NPN P L &9 AL o #7

TE L FE v  NPN B & 2 TR % 4.98 mg N/g,
BOZH TR ER S A K R A N ANB B TR 2
S B RR R EAT  K R Rf
NPN 4 A T el w2k (& 3) o 78 T 1B
Br,NPN (VR4S s 1 5. 47 mg N/g b Ft % A%
A Y 7. 26 mg N/g, X F8R2AE Tl i,
A PN B 2 1 T A 2 2 A 1 A S P U Y
YERN KA T SRR BE (9 K ff o NPNOZE T )5
BT MR AT 0 b T 2218, AT AR L R R R AR
S BCRE BB B I 0 3 PR AR T B, (HEE B A K
ST AE AT EAT 3 5 0 A W 45 0 R B A T
i NPN AR 1 2518 A — 20

o]

NPN / (mg N/gT3)
(=)}

IR B

process stage

B3 FaBETEEFlNPNMPL T4
Fig.3 Changes of NPN and P. I. in hairtail
during pickling and drying

T8 A Tk #2 v, POL fE Hy JEOR B Y
19. 19% 3| % 5 B 19 29.41% , 2 0 B & FF a3
(& 3)  FElE il B B, | T3 20 1 LA N 3R 2 i
WA WLA 2 B B 450, BB B S S fE T B
Jo L A A P R MR 45 R P L fE E
JEOBH G I T 3.97% 5 WM P L B #
EF(P<0.05), THREH G ,P. L {6 AH HC JUkHH
FtE T 34.74% , fETHR 24 h J5,P. L T
MR I IR X — K I AT DL R 3568 NPN & &
FETHE 48 h [ B2 Bl 4, il P 1 TR
JRREZ DT E), 5 Aw  pH (E FEAK DL K B ik
FEF A KR
W e TR E L RARN & F A
Ui 25 2 TR I A= ) W T 1S ) S AR 90 o, A SR
i N 2 R T 3 IR 2 IR I T I R B AR T L
TR, TR I B e AT LR R R A
K B RS e 5 1 2R A R R TR 2 T T 24
R 3 i T8 B AE T AR IE iU e (A% 2 - R &

e A o 2 BoR T EE A YRR R Y R S
Tofoiife 5 28 R 0 U0 B8 S R TR o 1 AR AR T
FE N HI B B L B Lys &b, 2 B2 5 R L MR A AN TH)
FEREMY BT, o His i 728 £b g B2 B K, 3 T 4
fi %, H K, Phe, Tyr f1 Arg & &t L F T
17.95% ~37.50% . 7€ %= 0 i £ B B, 32 220 25
QALY kA T AR R B R T R, o His Al
Arg BT B Be 43 3 R BT 75.00% i 27.27%
TREE YR X Al RS B TR VR R VE A (45
PR P 1) 50 4 i 5 2 B T i A s s /K T I 2 o 7 I
it 6 h it #E b, B Lys M1 His #b, H A7 55 & L R
Yogk s T R AR T B B 5 Bl 32 2 B s SR
kA TR ETH(P<0.05), RN EH R
IK R RS W 3G i, LA 38 By O BE T I PR AR
E KBS R Ea WUR A E NS EA
BT i, AT B A B R AF /N Ay T W R R
Y AN e TR IR M, Lys R T T R, T BE
JAHREHZ 5 T KK R . 5 EOR A
B, T il J5 S frp o S S A SR R AR
T2 ~3 A%, R B A SRR AE R A N Tad A
B LTHE TR LT E, X — A
O | 9=F NI E T <5 M G [ RS T R (AR
SERARE o BLAN FERE A B TR B Arg 1
LR FARARN & R, X T RE T EAT 50 JE
1A Wy HE A7 T 50 S R N 1 e P R0
2.2 WERTIERMEDHETLIHN

A Sy ol T 32 A ) LR T R 2 Bk
FER T 7 DL R B TR R B, TR R AN i T
R SRS B (R 4) o, A BT
BT AT 4 T, H 3052 m i 145 o4
PAE KBS AW 6 h 2E B vp S E A i
BE R K AR T E AT R P AR T DL
Wi (P <0.05); 76 XUT il b 7 v, 17 7 A %K
FEATCAR , FLIR TR AE T4 J5 01T 16 R B, (H 4 24
BRUA UCER B A T b T 100 B Rl T AR R v AL
R AR AL S T BR AR 19 AR Ak, E X AN B B, AR
TS H T AT AR (B T3 B A i, Aw
AN T ARG, DT 00 T T 4 AL FL R T AR T X
Tiff 6 1 P 5 26 B T A FRl R R DU R S K
2.3 HaARTEIRPEYBREERAXEEIRD
T D

B D ek v R A DU S L e A, 8 R AE W)z
FEAE T RCHE f0 T 0 25 AN B B, BRI RS i RS i

http : // www. scxuebao. cn



10 14 5o THEE | A5 oy A M ) T 0k R AL AR AR A W R A A e 1) B S AR Ak B A 56 1581
2 HERTHRHGIEZEHRERERSETK
Tab.2 Changes of main free amino acids in hairtail during pickling and drying /(g/100 g)
7 B9 & LR free amino acid A B C D E F

& & 2 Tyr 0.005 0" 0.006 0® 0.005 0® 0.003 0® 0.003 0® 0.010 0%
RIS TR Phe 0.0195° 0.023 0* 0.021 0 0.017 0OF 0.017 0OF 0.036 0*
i 5% iR Lys 0.028 0 0.025 5° 0.021 0F 0.023 0F 0.053 0* 0.048 0®
L Z 2 His 0.003 0 0.014 0* 0.003 5¢ 0.004 0 0.003 0 0.010 0®
WA Arg 0.004 0® 0.005 5 0.004 0® 0.001 0 0.001 0 0.003 0®
MBS S SR total free amino acid 0.210 0€ 0.240 0® 0.200 0 0.165 0° 0.210 0 0. 400 0*

TE < AT B0 9 A ) 0 3R 25 5 W35 (P < 0.05) 5 R i i 28 B R &5 40 16 Bl UL ii7 2 2 R R 7 ik 2 A

Notes;: values in the same row with different superscripts are significantly different( P < 0.05) ; total free amino acid content is the sum of 16

kinds of common free amino acid

—e— V% S total plate count
—a—HMRHE lactic acid bacteria
—— AR FIERE  stahpylococcus and micrococcus

NW s W,

(=]

microorgamism counts

>
o)

C D E F
TR B

process stage

WY/ (1g CFU/giR2E)

4 FEBTIRPHEIEMEDTH
Fig. 4 Changes of main microorganism in hairtail

during pickling and drying

G, H Ay 6 Bk ) e B A ) B A N T A AR
HE R T R B AR (6 3) o B P £
Pl 5 5 5 S A U 0 B AL 200% 2 - PR 2 i TE
e T ) A B B e A RURL R A TR TR
JEE P A0, 33— o537 O e 1 e v o T DA L O
L3 2 Fof e iy 5 2t Bl 25 0 T A% AT R T 3 o, R
[ B 8 i 2 — 2 0 i B i 0 T e AE A 3 A v
& AL FRAR M (KT 3.2 mg/kg) o WK
JHic FIUORS Jic 6 PR A v SRR AR 2 TR 1 A
Wk S H W RIG AR T — AR BB
E (LT 1.5 mg/kg, £ 3)

x3 FEARTIEDSHEMBRMEEMERESETN

Tab.3 Changes of eight biogenic amines and total biogenic amines in hairtail during pickling and drying /(mg/kg)
Jn LB B . 2 - R _— . . - . . BAYNE
=N i3 J7 e 2H M i e VK i i) L
process X 2-phenyle- X i . X . o A total biogenic
tryptamine putrescine cadaverine histamine tyramine spermidine spermine
stage thylamine amines
A nd” 0.64+0.01°  0.64+0.02° 0.40+0.01" 21.33+1.26°° 1.89£0.01° 0.68+0.01" 1.38+0.03"  26.98 +1.24"
B 0.6720.07°  0.72+0.16™ 0.69 £0.04°  0.59 £0.02° 26.49 £4.83"" 2,08 £+0.05°° 0.71 £0.00"  1.27 £0.02°  33.22 +4.76"
c 0.68 +0.07° 0.83+0.02*" 0.78+0.06° 1.16+0.02" 37.20+0.76" 2.35+0.14*® 0.72+0.01* 1.23 £0.03°° 44.95+0.63"
D 0.53+0.00° 0.82+0.01"" 0.77 £0.02° 1.64+0.05° 21.23 £0.39°° 2.43+0.09"" 0.74+0.03"  1.20 £0.00°" 29.37 £0.47"
E 1.1320.07°  1.04=0.04* 1.37£0.06° 13.76 +0.04° 18.82%3.79°° 2.54 +0.06™® 0.72+0.02* 1.13+0.01>  40.51 £3.92"¢
F 2.33+0.15%  0.94+0.13" 3.14£0.05" 63.55+0.00" 13.38 £4.26° 2.66+0.11* 0.73+0.01" 1.17£0.01°° 87.90 4. 06"

SRR A R P ROR 2 7 2% (P <0.05) 5 nd FoR AR &

Notes; values in the same column with different superscripts are significantly different( P < 0. 05) ; nd:not detected

BEE N 2R AT, F e & B R (P <
0.05) , \JFBFF 9 (0. 40 £0.01) mg/kg 30 3 5%
IS4 (63.55 £0.00) mg/kg, K T 150 Z4%,
JEAdL 2 v KT 2 A B Be i) = S 28 W o, il o A
A=Y i B A5 o3 )5k 3 33.97% 1 72.30% TR T
M e B SE nd e o 2 M R R R A i T e

I EL AR, H T A ) R LA L
15.22% ~82.76% . M\ JiE il 1) I3t 6 3ok 72 v, 20 i 119
Er AN L TE 5 DA 0 B b 2k AR v 2 1 B
WIASWE T B, I 76 B A B 3k 3 fe MK (13.38 +
4.26) mg/kg,iX 1] fg A2 H T LB B A 0 Rk
B ECT WEEY RN RS PUE R NIRRT 40
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FETE B A A o S W) I i el TR INF (26,98 £1.24)
mg/kg FTFEIIRER J5 (44.95 £0. 63) mg/kg, 7F 5
M6 h)5& i FREZE(44.95 +0.63) mg/kg, ¥ X
TR B B w WAk sk BT, B YR AE JRURPIR A I
o A, 7E B B A R B R K, AR Ak
5B 2 AR — 2

B SR fin kR v B R R S, DO B
JiEER B B, % i bl (23.86 +1.27) mg/kg EJHE
(41.06 £0.67) mg/ke, M J& & &AW T R, 2k
G R (19.31 £4.10) mg/kg (B 5); —RetER
TR B Bl e 2B NS, L AR KT R
HIAL T HAR A K- (KT 2.5 mg/kg) , ¥ KT 4
S 201G, I AE B A B3k B B K {E (66. 69
0.05) mg/kg, tb JFURPR A I 3G 7 29 60 ., X
H5 AR T A AR AR S5 MR W B 2 K
A MAEA S50 i X D REKPE IR A B 2%
Vi Ay A8 P REAS 20 0T 0, A R A 0 T AR v 4 2
ST — AR B E B & 2 (KT 2.5 mg/kg) .

80 r —e— HLiZ monoamine

%2 g —a— % diamine
g 860 r —— £ % polyamine
~ QO
2
15 £ 40
45
g 20
2 . .
HE 0
A B C D E F
InLH B

process stage

ES HeaRTIEPHNAR. CERMSERETL
Fig. 5 Changes of monamine,diamine and polyamine

in hairtail during pickling and drying

BAI Fl QI & 76 i Lk B vh Sk 2 [ FHita
# (18 6), 3 H BAL, QI 5 i 2k Wy ik & 19 26 4k #4
FARML, X — 45 515 Bh B A WF T 45 R — 5L
(G IS, b T M 20 e 0 785 e S T B A W e, TR e
55 = % B BAT 15 525 W) e 5 9F 3 ML T, BAIL
76— G TR B b AT LA A B R W . B A,
Veciana 45" 42t BAT Fl QI B (i bt %5 I % 1 7
e I e, AR S B AR T X — 518
2.4 RSB HEMIE IR X ST

Tkachenko %' 4 Hi 5L 8645 5 [ B R 0 T 58
R 5 0 R B NaCl AR At A= 4 Ak 2% Ry
P 2% 5 00 U 5 S 20 1 L 38R 7 A TR I
9 562 W o I pHL 0 FR 5 AT LA 5 40 O AR
) g 1Y i 7, (L T -t 2400 o) Gl 3 2 400 0 3 1

QI/ (mg/kg)

TR B

process stage

B6 waETIEFHBAIFTIQISETHK
Fig. 6 Changes of BAI and QI in hairtail during
pickling and drying

AL Rl ) pH AE 6. 25 ~ 6. 35 Z [ 5,
Ab T 55 R RS AT LA ) pH 5 2 i | ke B W
W AIEME (P <0.05) , A B Y J5E RS2 7 41 1 1
TESIR TG PE iR . NaCl 5% wi £k 9y i 18 7% i 2
PRy e vk 32 1) NaCl 23 i & BE AR RIE B8 35 1,
A R,

L TR) Hof — S TR g 8 P 118 50 % Tt 114 3 1 2 34
SRS PR S 2 - R OM B FEIEM X (P <
0.05) , 55 i Jiic F1 RS e 1F AH OGP ) 35, S5 0 ke
MEZ R KW B (P <0.01), AILLAE
W TE R AR IR 2 - IR T e TR B T R
PRI A O [R) s £ 0 7 5 I e A% 7 4 v A
Jie 2 oK A e, OF HO Aw R B AG RT DA ) £k Az
P AR aX — O T BEAE W TR B B AR Ak
TEOLA] LR B BT S 6 2 - 2R Wk 5 e A
JHi S5 1 2 1 BORE G E (P < 0.05) T 55 4 1Y)
EARGHEA 3 (P >0.05) , A L, g fin T
B AW TE BUE — AW R R, BT
TR BoK o & R Aw R RER] S, H B T A
W I B AT, AR ) TR AT A Dok 1) R it b AN D
A T B AR 7 A ) I R BT IR R R

AR AR Z 2T 0 T8 TR R R
Aw DL BT 4 55 22 5 T S e, G i I
B FOK 5 8K, Blias 257 BF 53 2 W 241 41
HEEBGAE 20 ~ 35 C i Bl B om BT 1 Il % ek
R 3 52 K 1) ool T Dy 20 ~ 35 C L 3L R
FH 1 25 CHIAGLL &% 30 C % KT, I BE 44 4 42
T T K S 2 1 Y B Ui B, S 30T NPN ORI P L
HAE TR B i A B TF AR iE Tl 2 - K &
e 0 i P 1) A
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Tab.4 Pearson correlation coefficients for biogenic amines and chemical, protein, microorganism properties

JSE7) i3

@ 2-%oB W W mm s wmm o omm MOEY owm o 0 sm
trypta- 2 — phenyle- putre- cada- hista- tyra- spermi- sper- biogenic  Monoa- diTmine polya- BAI QI
mine thylamine scine verine mine mine dine mine anﬁnes mine ¢ mine
pH -0.49 -0.126 —0. 686 -0.711 0.842° -0.134 0. 108 -0.08 -0.533  0.840" -0.71 -0.069 -0.534 -0.533
EoN
1 0.727 0.850" 0.59 0.545 -0.431 0.929"  0.923" -0.956"  0.514 -0.332 0. 547 -0.916" 0. 504 0.515
salt content
AL
7}%?‘.32 -0.887" -0.834" -0.864" -0.835" 0.709 -0.899° -0.737 0.812° -0.751 0.612 -0.836" 0.791  -0.744 -0.753
water content
Aw -0.922" -0.816" -0.910" -0.882" 0.702 -0.798 -0.519 0.721  -0.809  0.605 -0.883" 0.738  -0.801 -0.811
NPN 0.58 0. 589 0.723 0.708 -0.813" 0. 536 0.226 -0.365 0.553 -0.773 0.709 -0.384 0. 549 0. 555
P.L 0.841° 0.902" 0.809 0.77 -0.659 0.920"  0.72 -0.850" 0.695 -0.561 0.772 -0.842° 0. 686 0.697
KN E R Phe 0.815" 0. 176 0.864" 0.890" -0.392 0.393 0.257 -0.187 0.916° -0.314 0.889"  -0.158 0.919" 0.914"
iR Lys 0.703 0.78 0.715 0.679 -0.708 0. 597 0.235 -0.583 0.563 -0.643 0. 681 -0. 646 0. 555 0. 567
&R His 0.388  -0.153 0.3 0.327 -0.133 -0.028 0. 108 -0.029 0.339 -0.105 0.326 -0.007 0.338 0.336
B R Tyr 0.723 0. 041 0.79 0.825" -0.336 0.249 0.114 -0.039 0.855"° -0.272 0.824° -0.018 0.859" 0.853"
KA R Arg -0.199 —-0. 668 —-0.198 -0.153 0.453 -0.629 -0.593 0.622 -0.033 0.425 —-0.155 0.598  -0.024 —-0.035
A %
““}f?:’ﬁ%?& 0.864" 0.292 0.920" 0.939™ -0.532 0.433 0.229 -0.249 0.924" -0.455 0.938" -0.242 0.925" 0.923"
e
I L 0.653 0.799 0.613 0.576 -0.674 0.858"  0.825" -0.828" 0.458 -0.602 0.577 -0.787 0.448 0.459
total plate count
FLER B
lactic acid 0. 666 0.881" 0.593 0.547 -0.600 0.892"  0.814" -0.895" 0.452  -0.519 0.548 -0.871" 0.442 0. 455
bacteria
TR T R ATER A
micrococcus and 0. 805 0.882" 0.747 0.708 -0.628 0.937"  0.823" -0.891" 0.633 -0.532 0.709 -0.864" 0. 624 0. 635
stahpylococcus

TE: 7 7E 0,01 K ORI B 25 FHOE, © 7E 0. 05 JK-F ORI bt 25 fiT G

Notes: ** correlation is significant at the 0. 01 level(2 - tailed) , * correlation is significant at the 0. 05 level(2 - tailed)
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Dynamic change and correlation of physicochemical components,
microorganism and biogenic amines in hairtail ( Trichiurus lepturus)

during pickled and dried processing

WU Yanyan'*, CHEN Yufeng'?, LI Laihao', YANG Xianqing', LIN Wanling',
YANG Shaoling', WANG Jinxu'

(1. Key Lab of Aquatic Product Processing ,Ministry of Agriculture; National Research and
Development Center for Aquatic Product Processing ;
South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Guangzhou 510300, China;
2. College of Food Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract: To discuss formation mechanism of biogenic amines in fish during pickling and drying
preliminarily , dynamic change and the mutual relationship of salinity, moisture content, Aw, pH, protein
hydrolysis index ( P.I. ), Non-protein nitrogen ( NPN) , free amino acid, microorganism, biogenic amines
and relevant biogenic amine indices in hairtail ( Trichiurus lepturus) during pickled and dried processing
were studied. The results showed that,the pH in curing phase increases but fell in a dry stage. Salinity,P. L. ,
total plate counts, lactic acid bacteria, micrococcus and staphylococcus contents increased generally during
process stage but moisture content and Aw continued to decline. There has been a marked protein degradation
reaction , the content of NPN and free amino acids considerably increase, the total biogenic amine content
increased 2. 26 times, which cadaverine content significantly increased by 157 times, followed by histamine
during whole process stage. Free amino acid and biogenic amines was significantly positive correlation, as the
biogenic amine precursor to influence on the formation of biogenic amines, the microbes have played an
important role in promoting and inhibition of biogenic amines,the formation of biogenic amines are affected
by factors such as pH,salinity , Aw, mutual influence,is an extremely complex process in hairtail pickling and
drying process.

Key words: Trichiurus lepturus; pickled and dried processing; physicochemical components;
microorganism; biogenic amines; correlation
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