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Abstract: In order to improve the quality and safety of catfish surimi dry sausages, the essential oils of clove, star anise,
cinnamon, perilla and oregano were added into the pickled catfish surimi, and then made into dry sausages after being filled
and air-dried. The sensory quality, moisture content, Ay, pH value, color difference, thiobarbituric acid reactive substance
(TBARS) value, biogenic amine content, residual nitrite and N-nitrosamine content of dry sausages were determined. The
effects of different essential oils of spices on the quality and safety of catfish surimi dry sausage were analysed. The results

showed that clove and oregano essential oil could make catfish surimi dry sausages have a suitable moisture content
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(29.4%; 29.1%) and Ay, (0.79; 0.79); " value in clove, perilla and oregano groups was significantly higher than that in

other groups (P<0.05). The pH values (4.98~5.16) of catfish surimi dry sausages were all lower than 5.4, which all

belonged to high-acid fermented meat products. Compared with the control group, the TBARs value of catfish surimi dry

sausages in the star anise essential oil group was reduced by 66.3%. The nitrite scavenging rate of perilla essential oil on

catfish surimi dry sausages reached 62.2%. Cinnamon and star anise essential oils reduced the accumulation of biogenic

amine in dry sausages, and the inhibition rates of perilla essential oil and oregano essential oil on N-nitrosamine in dry

sausages were 87.56% and 81.48%, which greatly improved the safety of dry sausages. The sensory evaluation results

showed that the overall acceptability of catfish surimi dry sausages with clove essential oil and perilla essential oil was

better, while the overall acceptability of oregano essential oil group was worse because of its strong odor. Comprehensive

analysis shows that different essential oils of spices have different advantages in improving the quality and safety of catfish

surimi dry sausages, so they can be used in combination.
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AR A5k & IR Zere . iEdl s #EA A, 2
Sl il AR — RSN T 2 A B A )
fie VR R I ORI A8 AN, daf LA P El
S A SRR XU B AR S 2, ShEl et
BN I T XAz, X EORHATEEEE . Rk
P LR B A IS S K B X AR EA T T e . il
fi i S TR R FUBORIE T, AEfE X R aT
PUAAS 58 A B8 R At PR S IO —FR AT U8 g
5o MPHHCE S ANEAIEINTR, 35 KBRS LB
R,y A IN— e UM AR . A rbRE iR
— A LAY 55 7 XU 19 R AR AR P [ Ofsh 22 e P HL
ey, =R RO O 28k L AR GE L I R
CO, AHXAEN . Tyl il T L2 BR A i AN R
XU, SR HE LA 25 o AR B P AT 4 AR i ), mT
TR A fa Ry O et b

L4 00 ATz A T 2038 1 02 AR A, G
oy P ECOLHW RS R TP R A KA 5 R il e
AR, A AT REAR AR R 2 ) AR BE R M2 A XL
Ty, A AR il Xiao 51 WEFEERM,
T AR AT A SE S ARRER A g N s i TS R
HY4AAE, JTRE R M HE M A A2 1< o Sun S50 X
FE T AN TR] B9 A S R PRI X I 2R T XUz v A= i
TR, % B AR A E RO Bt skl
S BT\ SRR AT ARG T X i i o P SR
e BRSO W25 . ARV SENY WF 3R,
SERHR AL i LU AR ) B AR | SEZR VS A4
PRI o &S WFSE R B, IRIR T Rk 7
KM A B PR EESCR O T2 -G B JEFRIAL BAH o %
U AR RS T BT LA I3 (4.875%) AN T I
(7.81%) S BCHH, 25 RFRWIZIZ WL AEAERF R B
iR VR R B SR T T E .2 . FU AT kbR
WINEE . DA T Z 82 TR e BT I AV 2 A O
fief 7 TA, ST A RPN E A A XU T BN SR
I LRI

FIRAWIFEUE I PRSIl T LU LUE 45
ORI A P A P ) A BRI 22 P (ELE R LUK
7 it A JEORE B8 i £ PR XU i A P 28R G AN B A
AT HCT A S AR ERTR . R RO

AR T, F22 B 4 LR A S om0 i £ R v ) s XL
T, Xt r= fh B AR | IR R B e e AT
M52, 53 BT AS TR A 2 b vl ot £ PR XU g i 5 A
LRGSR, LIS 2 RERERAGE B A0 TR XU T 14
Joi Mo A, OEAT RATIBCE nT ez M B bR T
Fhs,

1 MRIEREE%

1.1 MRELEE

WS (BT 1.5~1.6 kg)  RIERTTLIIHEA
REFAK R T FIRE . Fail . 3R WORS . P
LR S50 . 2R 20 LT EIX
FFRE R AR RHMAA RS vl T &G, /A, A
ARG TR ORER) B R & A B /] P
TR4H IR MUE R AT B B AR 1A
(FL4% 30 mm)  FEIN PP U AR A RS Fl 2B
JehruESh  SEE Sigma 28 Al NV ASRERRES: 38
[El Supelco 2\ Al S LET . 4R A CE L2212 |
WA FREN . AR FALERER AR . S B (LA 5 bT
ali) . M. AR agal)  REETHT XU
ARG R R A iR . PN . P Hs S (1
MoATEE)  EZGHE ARG R 5 Ee iR
Yo Btk .

T25 m ol fEE IKA A\ Fl; LC-CCA %
HIWAEGIAEE . SHZ-D PEH/K AR Bl SR
A RHA RS F] s CLIMACELL fHIRFERRFE 3T
FREBR S A4 BRAN 7l BVBI-30F ELZS$HPEHL. BIRJ-
82 AN  WiiLsw 2 S A FR N F]; ST310 pH
HA S5 B HRAN F s HD-4 2 BE/K 431 B2 I

AR L TR BHR A R F]; CM-5 43 aiil g
H AAHTJE I HEIR LS F]; ST-40R B E.OHL fEE
Thermo-fisher 2\ 7] ; DZKW-S-6 Hi, HIE V57K #545%
ALFERHEL 2T 7890A S AH AT . 1260 /=5 R AH
AR SEE Agilent A7
1.2 LWHE
1.2.1 &P R FEHIEE AEmsrES2%
BP0 (7 PR TS B, T S B S T
107K 20 min (fHECR:, SR )5 2R KBRNIE, #1HZ,



- 110 - £ Tl B4

20234 2 A

SRIAL, U, dE AR R L R AR (<20 °C)
AT, AR e A R 8 mm TR 1Y EL LA
%, A BRI, AR AR T 1.8% ME
. 0.055% MIPTIRMLERENFN 0.01% 14V Al PR AN (=R
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3000xg. 4 °C A FECr 5 min, It ig )5 e
SORAFE LS A S TSI

FJH Agilent ZORBAX Extend-C, ¢ #AH (A 45
(4.6 mmx150 nm) BX 548 SN I 2 124 7 A6, 325 R
£t 20 pL, HEE 1 mL/min, FE#R 30 °C, 24N 3k
£ 254 nm, FishA A ShoK, GishAl B b 205 . BREE
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Table 1 Criteria for sensory evaluation of catfish surimi dry sausages
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Fig.2 Effects of spice essential oils on L* (A) and " (B) of
catfish surimi dry sausages
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Fig.3 Effects of spice essential oils on pH value of catfish
surimi dry sausages

R A WP AL (pH<5.4) o 5 CO £H41, HoAtoks il
ZHH pH W3 E T CK(P<0.05), BB 7537 bk
R T XT 077 BRAE J1, S22 Y iyafFsR
X FELH ) pH B T80 T A 4 H By #4g ALh B2 3k —
ZEHARML



<112 -

B Tl B

20234 2 A

24 FFEREHRxEEAX TS TBARs ERIF

TBARs B ] LAfii N8 D7 S A PO FR B2, AT fz e
XTSI Z A E, AnSRAS e vy U AT RE L B ]
BRES S GAFSE LI, TBARSs {H>0.5 mg/kg H, P
Sh SR B R TBARSs {E>1 mg/kg B R g A8
JEA . MIE 4 A RLF H, 6 4B k1 X i = Ta] /Y
TBARs {H2Z5F 23 (P<0.05), HH CO 4. SO 4. 00
ZH TBARSs HEHIL, 53751 CK 201K 65.2%. 66.3%.
61.7%. BIBAEPY WS LRI, 10 RA A hEs
INERESFR U AT LU TBARSs 1H AL 20% 245, 4%
T 4h S SCHRRAE AR, UaRH Z50a i ¥4 hE
B ik Y TBARS fH-

151
a
_ b T
2iof "
on
g c
2
E 05 1 de e d
0.0 U= . . ‘ . .
CK CO SO CIO PO 00

NG S
B4 RIS 8 KT B TBARS (AR
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Table 2  Effects of spice essential oils on biogenic amine content of catfish surimi dry sausages (mg/kg)

205 i WL Jig e J 21 i iz WA i1l JES s
CK - — 32.36+0.05° 111.33+0.28° 15.05+0.04* 17.29+0.02° 1.86+0.04° 1.37+0.01° 179.27+0.31°
Co - - 19.19+0.07¢ 92.51+0.32° 13.69+0.02° 10.48+0.06° 1.75+0.05° 1.21£0.01° 138.82+0.28"
SO - — 17.69+0.03° 90.95+0.05¢ 10.62+0.21° 9.44+0.02° 1.77+0.05° 1.38+0.05° 131.85+0.24¢
CIO - — 14.87+0.03f 88.57+0.22°¢ 9.52+0.06" 10.02+0.06¢ 1.71£0.03% 1.35+0.05° 126.05+0.24°
PO - — 20.40+0.03° 91.67+0.22° 11.41+0.13¢ 10.40+0.02° 1.61+0.00¢ 0.92+0.01°¢ 136.41+0.15°
00 - — 19.96+0.04° 90.64+0.04¢ 13.07+0.00° 12.09+0.08° 1.67+0.01%¢ 1.20+0.01° 138.65+0.11°
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Table 3  Effects of spice essential oils on N-nitrosamine content of catfish surimi dry sausages (ng/kg)

205 NDMA NMOR NPYR NDEA NMEA NPIP NDPA NDBA NDphA B
CK  5.55£0.10°  0.26£0.01° / 1527+0.09"  3.25+0.05"  0.29+0.01*  3.03x0.20°  4.51£0.04°  33.83+0.05"  65.99+0.01°
CO  1.80+0.03 / 3.84£0.02°  1.07+0.04*  0.02+0.00°  0.26£0.00°  0.46+0.02° / 12.54+0.09  19.90+0.12¢
SO / 1.66£0.02*  0.39+0.00°  2.19+0.03°  0.10+0.00°  0.20£0.01°  41.57+0.16" / 12.94+0.03°  59.04+0.21°
CIO / 0.23+0.00°  0.21£0.01° / 0.27£0.01°  0.17+0.00° / / 20.41£0.19°  21.29+0.19°
PO / 0.67+0.01° / / 0.36£0.03°  0.39+0.01° / / 6.78+0.01°  8.21+0.02"
00  0.36x0.01° / / 3.4140.04°  1.5740.00°  0.94+0.16°  0.09+0.04 / 5.84+0.01"  12.22+0.09°
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