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Abstract; In order to evaluate the preservation effect of composite biological preservative on the quality of Nemipterus virgatus

sausages , the Nemipterus virgatus sausages from the control group,0.09% chitosan +0.07% citric acid +0.025% e—polylysine

+0.009% bamboo vinegar group and 0.1% potassium sorbate group were stored at 4 °C.The total colony number, pH,

whiteness , water holding capacity and texture were measured during storage. The results demonstrated that the total colony

number, pH and texture increased generally, whiteness increased and then decreased , water holding capacity decreased with the

extension of storage time at 4 °C.The total colony number and pH in the compound group were significantly (p <0.05) lower

than those in the control group,and the whiteness was significantly (p <0.05) higher than that in the control group.
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Table 1 Changes in L value,a” value,b” value and whiteness of fish sausage during storage at 4 °C
Tt [ (d) 205 L a” b HEE

= HH 79.18 +0.16* -5.78 £0.01™* 12.44 +0.05* 75.07 £0.12"

1 Sl 81.73 £0.23™ -5.87 +0.01" 12.46 +0.10™ 77.12 +0.18™

LA R AR 2 79.43 £0.78*% -6.02 £0.01* 12.54 £0.27*" 75.17 £0.52%"

el 78.27 +0.26™ -6.11 £0.07™ 11.92 £0.13™ 7447 +0.17™

7 Sl 81.41 +0.16* -6.22 £0.01° 11.89 +0.06"" 77.07 £0.16™

I BLERAP 2H 78.67 £0.15" -6.11 £0.03™ 12.10 +0.06™ 74.73 £0.11%

= HH 79.37 +0.10* -5.81 £0.06™ 12.02 +0.08" 75.43 +0.06"

13 Sl 82.44 +0.01* -6.18 £0.04"" 12.05 +0.22" 77.82 £0.12*

I ALERAP 2H 79.69 +0.48" -6.24 £0.03 12.73 +0.42" 75.23 +0.20"

=k 78.51 +0.11™ -6.03 £0.03™ 11.74 +0.02% 74.78 +0.08“

19 HhcdH 81.60 +0.08"* -6.16 £0.03™ 11.70 £0.17% 77.35 +0.15™

I Z4 R 2H 79.55 +0.14" -6.21 £0.03 11.36 +0.10” 75.80 +0.06™

=k 78.48 +0.15"™ -6.07 £0.07™ 11.76 +0.02* 74.74 £0.12%

25 Sl 81.59 +0.06"* -6.19 £0.04"* 11.74 +0.16% 77.31 £0.14™
WAL R R 20 79.56 +0.18"" -6.21 £0.05 11.50 £0.25 75.73 +0.06""
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Fig.3 Changes in water holding capacity of

fish sausage during storage at 4 C
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Table 2 Change in texture of fish sausage during storage at 4 C

TSR A] (d) iRl Pk iz () BB NELIEREE (g)
=k 0.904 +0.001“  1345.680 +36.763™ 1017.904 +28.579™  919.792 +27.188"
1 S 0.884 £0.060™  1633.914 £22.706™ 1278.045 +24.793” 1130.998 +97.752""
1AL R AR 20 0.944 +0.012"™  1926.665 +25410%  1497.799 +74.973" 1414.008 +77.895*
ZHH 0.903 +0.010“  1683.321 +25.410%" 1282.920 +11.890®" 1158.521 +24.027%
7 i 0.917 £0.012"™  1780.241 £95.045 1372.859 +72.965™ 1259.022 +78.819%"
g ) 0.916 £0.009***  1995.176 +45.158" 1532.857 +26.656"™ 1403.694 +27.489"
E=E 0.900 =0.002°  2249.038 +57.916™ 1662.079 +58.062™ 1495.305 +54.939™
13 Sl 0.922 +0.011"™  1956.428 +40.080" 1496.686 +33.912"" 1379.534 +45.571"™
2L R 2 0.897 £0.044“  1452.579 +101.996™ 1097.197 +75.064“ 984.750 +45.571*™
2 HA 0.916 +0.001™ 1751322 +£54.033%"  1313.512 £17.337%  1202.781 +15.487“
19 Sl 0.917 £0.010"™  2062.689 +39.669™ 1531.029 +33.426" 1403.816 +24.686""
LB R SR 20 0.910 £0.008"™*  2034.924 +28.189™ 1604.561 +17.229*"  1460.070 = 3.820*
2 HA 0.936 £0.004"  2475.641 +48.131"" 1943.681 £43.763* 1818.505 +36.779™
25 St 0.965 +0.002"  1462.883 £27.086™ 1322.602 +27.238" 1276.670 +23.864""
LB R BR 20 0.954 £0.005"  2048.848 +79.272"" 1553.260 +41.515*™ 1524.639 +87.943""

20195 5045 229



I@ésﬂ%&

Science and Technology of Food Industry

BRZE R R R | 5 A T ML N I A e AR S B K
RaFA, ELAE RS | i 35 EE Ko WEL R JEE AR Ak AH [, U I
IS V0] XS AR i K40 3 A B ) 25 P 4L B RS AR T 13 d
IR (p <0.05) , 3 S8 T 40 7 1 A R 400 5
PN TS 238 by 2 SRR WAL, 7 19 d R BE /N 2l T
W) Kz N 5 S8 AR 0t 2 FA S5 A6 B R, 7E 25 d A
AT BE S T 7K A3 A T4t 2 5 B0 R 45 F4) 1] 14 1 25 vk
0N JBHB T N S A PR LA BE A AR 19 d A K B K
1B, B Ui/ 0 L 2 vh T 02 O 4L 1 52 R A 5 1R 1 T 4%
Bl EE A T INFASE , AR B Bl R R, LA I 2H
ELA P E AT AR, T LLSESE TR R A w0
I BLFR AT A (R R4 7 d 3G RABAESS 13 d pdi/ T
e 2 P T L B PR B0 0 U S T D0 6% 0 R R 3, R
JU 4R A B Sy S W REE R g S S PR 2R, T LA S Bl AL R
P2 B R A A B AR T L AR P 2R 1L A R A 2
Y M S RS U /N 4 T B e H, AT B SR T IR
Fo 3O JEE 4 A, ek /I T R SR 4% M H%) [ B Al B e
N TETC S 15 H T D 4% 4 0 0 TR ™ T, K 43 T Ak
S B R R A 9 T G L T A T 4H LA 4R
o S P 2k R T LA B A s g T L A T 1]
(A Y0P 7 N 1= 4 = DO T RA R 7 R B I P - A o T
49 J5 M, ST LA TR M 1 AR Ak 2 B AE T Rh S R 2
T¥) %) S 7 K A0 i, AR s B A A 1 7 b S e B0 7
JELPR
3 #Hig

A SCHIFSE DU R A= 4y 45 6 750 52 10 %6 4 % £ 100 A i
TR BRI . BFSE W], 7E 4 CIVE &1 T, bl
250 5 BT 6] 9 9IE K, T VR BT, pHL B Hb A
ST R, RS T RS R R HKYE TR . 2
FiC 2H [ B 74 A B0 pH 5235 (p < 0.05) I T 25 14,
FUE 53 (p <0.05) & F25 14,

&% ik

[1] 243, 2TH AU, 2R &6 A BRI FRA
TAHEF R[] K = F3,2015,34(1) :14-19.

[2] R A3 b B ERE P B & kgt F452017[M]. 4k
TP ER Lt rAE,2017.

[ 3] Ghanbari M, Jami M, Domig K J, et al.Seafood biopreservation
by lactic acid bacteria— A review [ J ] . LWT - Food Science and
Technology ,2013,54(2) :315-324.

(4] &0, M, FRA,F LA EDRER LS KR
ot d £ G ATIF e R R[T]. A5 ,2014,35(20)
286-290.

51RVHA, AR A A MR EE R R KT S RSP G B A
T 43 KstJE ,2013(6) :408—411.

6] F A A ARG AR B £ G I & H R
D]. L. L&A # K3 ,2014.6.

(7T]PEEZAAHNEAFTER 2, BE RS S SERFERYE
£y .GB2760-2014 ¥ 4 AR A B B FAF AR S Z 4 B A7

RS A A AME AR S]. AT P B AR B RAL .

(81 M=%, LMk .- RHMAM LB H M HARFR[I].A
KA ,2016,3(5) :37-39.

[9] x| 44 Ak T 45 B ik 09 R AR B A 40 BAL ) A= A1 8 7

230 20194 50441

£ X% R

# A [D]. bk Eigs#E KRS ,2013.1-2.

[10]Wu C,Hu Y,Chen S, et al. Formation mechanism of nano—
scale antibiotic and its preservation performance for silvery
pomfret[ J ].Food Control ,2016,69 :331-338.

(11 A&, bl 48057, F 55 2 B S & PR 8E R A4l £
& xPIF b Fr 6y % oa [ 1] A& A4 ,2014,35(2) :287-291.

[12] F3, #4300, 2 40 3e & A AR 85 7 5 £ 78 & SR AR 8%
RGBT TP ARk K 5 52 4R ,2016,39(1) :84-88.

[13] 50, %45 TABL S 5 HEbr b5 X SHxtd £ ast
SR ARG RAFHAH RS IT4,2012,24(12) :
1828-1832.

[14] 25, o, 26—, % . 5% % B JUF & 8 3 AR
B EREERE G m[])]. A S%A5,2016,37(10) :272-277.
[I5]FEZAAHREFLER A BRRBHREHERE
k3 .GB4789.2-2016 F 4 A K HFa EiERRELBAR
AR RBAENFEE R ZEHME[S]. . P EARA S
At ,2016:1-4.

[16]F B A Fit % £ F & % 42 .GB5009.237-2016 F &£ A
KA BB ZARER AR RARE RS pH a9m 2 [S]. 2t
P B AR AR, 2016:2-4.

[ 17 ] Marchetti L, Muzzio B, Cerrutti P, et al. Bacterial
nanocellulose as novel additive in low— lipid low - sodium meat
sausages. Effect on quality and stability[ J |.Food Structure,2017,
14.52-59.

[ 18 ] Sénchez—Gonzdlez 1, Carmona P, Moreno P, et al.Protein and
water structural changes in fish surimi during gelation as revealed
by isotopic H/D exchange and Raman spectroscopy [ J ] . Food
Chemistry,2008,106( 1) :56-64.

[19] Priyadarshini B, Xaviera K A M, Nayak B B, et al.
Instrumental quality attributes of single washed surimi gels of
tilapia : Effect of different washing media[ J].LWT-Food Science
and Technology,2017,86:385-392.

[20] 2 M) . 5 4 1 3 F0 5L B xP R A K 3 & e St A2 F B R
8% AF 7 [ D] AL i T3 K 5 ,2013.

[21] P B ZAFTX AT E R4 .GB 10136-2015 F 4 A K,
2 RERREAFERREL LB AR A HBAKZHSR[S]. A
F P BARE d A, 2016:1-3.

[22 BB, 2T 57, AR, F .7 & & B ] & it £ A0
w3 AT [ 1] S T kA ,2013,34(9) . 183-185.

(23] 3k A& B F A L AREEA ARG BT[] T
#k,2014(8) :5-7.

[24] RH L, EA R 4RSvH R 3T A B A &R & &R
HARFR[I]RBARE A ,2017,38(13) :194-198.
[25]F Btk Zoak, Bha ok, 5 B A0 3 3 i 3ok R ik &
B IR SRR [ )] A% T kA ,2015,36(18) :341-344.
(2634 B, 7045, 24,4 AR EH & 2P0 @ £ &3F
ay B 5[ )] A A S A% ,2013,21(2) 1 16-18.

[27] 2k, R, R EH, ¥ . cRAERHBR LS L DR
SR T eI SR [J] ARl B AFIR, 2012,
31(12):1239-1244.

[28]Kong W,Zhang T,Feng D, et al.Effects of modified starches
on the gel properties of Alaska Pollock surimi subjected to

different temperature treatments[ J ].Food Hydrocolloids,2016,56



ﬁ.‘%:ﬂ@iﬁl

% % N
£ R AR Vol 40,No.04,2019
(1) :20-28. o BCN4 e 45 B AT 70 (] A 4 % 4 5 ,2017,37(5) :65-70.

[29] Yong—Ming Y U, Xing—Sheng M A, Shu—Min Y I, et al.
Effect of bean starches on the gel properties of silver carp surimi
[ J].Modern Food Science & Technology,2016,32(1) :129-135.
(30, 22, KL, F RBELRAOFLS 2RI
KT Ao 5 & B A+ ,2017,53(4) :83-87.

[31]3kmeT, —#F, Fh3E, F SLB A @A Z a9 E AdLh B
) S b w2 B[] AR BT AT 5 I 4,2018,39(11) :192-199.
(212, kB 1%, R, 5 . HH 5247 @ LR H & BSN4

[3B3] X &%, 5%, 38,5 A TR EHERKILG T
EE R ABHEARMNB I B AR[T]. % kIR, 2018,45
(2) :64-72.

[34]5R0e30, B AK K FHEAKEEREEFTCEFR[T]. R
55 3 K ¥ 3R,2012,31(6) :654—660.

[35] e,k 7 M, AR, REERBRYTAT O ER
BRI AN ARG H e[ )] AR 5,2015,36(6) .
236-241.

11111111111 1111111111111 @111 11111111111 1111111111111 @111 1111111111111 - -

(425 225 ;)

ABTS [H Hy 5 09 74 B 232 55 31 3k 3 52.41% .83.47% .
59.10% , JiAR R 7735 %) 0.455 , H =i 1k 1 5 e
BEIE MM R RIS R ok B
SR v 285 R BOR E TS SR 25 A T A ) A HR A
T —xE B = Fr S

&% ik

[1]Lowe J B,Marth J D.A genetic approach to mammalian glycan
function[ J ] . Annual Review of Biochemistry, 2003, 72 (1)
643-691.

[2] Wu Q, Liu L, Miron A, et al. The antioxidant,
immunomodulatory and anti— inflammatory activities of Spirulina:
An overview [ J | . Archives of Toxicology, 2016, 90 (8 ):
1817-1840.

[3]#0R & .EH SRR L LA [T] A5 £ it
#,2009,16(4) :22-25.

(4] kA%, 200, KA R 5 M) £ 4809 SR 1F R &
LA B R T]. S A F 4R ,2015,27 (1) :49-58.
[SIAm e i B, R, 5 AR BN S BIRRAS & il
HARBF B[] 34 R e A5 ,2014,53(23) :5624-5627.
(61143, Be o5 i B . % HE IR IUFm L AL & IR 1 T ik 8
B RIARA R [T]. 504 & I+ 5 4k ,2016,28(11) :3391-3399
(714 B30 MRk, RAE, 5 R BRI kst R BALAE 4 %
MRS B ARG R m [J]. 25 T kA3, 2018,39(3) .
56-60.

[8]3R4L, T A-F IR1F, 5 A v B 5 M e 42 5 R 4 Bl #2 X

IEREFRBAER[]]. £ T kA3, 2018,39(5):
180-184.

(013045 ZEAR 43 B, 5 A 5k 4 B0 SR TR & 250t b
Hewy) LR ] AR 142,2017,51(6) :43-47.
[10]A% A, B Ae, #0T0 T, R S MR FRRLY
B g [J] s R K F F4R,2017,39(2) :238-242.
[I]BB& AR E, &L, % 5LE S BRR T LA
B ARBACE N[ T] AR T A3 ,2018,39(4) :123-130.
(1240, F AW, k5% va B @mkiL5 ARt % 450942
RILE AR AMERFR[I]. P BRI T A F 5 E,2017,
23(4) .38-42.

[13]x04E4R, 241, @ K F, 5% v p @k HA A% 55
RBILRERAENEFRARLII] . HHEER,2017,28
(2) .454-457.

[14] 3304 B4R, EHA,F BEFE S ABGHOLTAR
RRILLBLAEAGEREREAFL[I]. Th T kX FF
1R B AR ,2017,38(1) :66-71.

[I5]3AF ELSBREFMUYRBRAFTHBENE T A S
RegEA[)] . R A 2017 ,45(4) :144-146.

[16]k 7358, Fuah BRE,F O SHEALE SBRAF
% ABTS Ay R & M s [ 1] 96 3 4k ik X % % 4R, 2016, 38
(10) :104-111.

[17]Dou J,Meng Y H, Liu L, et al. Purification, characterization
and antioxidant activities of polysaccharides from thinned - young
apple [ J ] .International Journal of Biological Macromolecules,

2015,72 :31-40.

AR s Crb gy )
CRufh “rP G DL e 8y % )
M Aok, Bred i AL R
Lo AL S i IRt B S 28 2 A R i

20195 5045 231



