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TE FL2WTE X R AR & 9 2

hEE F A

1L e

REE BT

WHLRAEY ARG T RSB mP A SRR RITTEE BRI THAR 5%
FEZ G NDBE G LR % AR A " R AL B S RO AR B AR ™ i E SR D RETTf S 8 %

LA AR SN THEORBI R E SR Wi LR P TR Sl

310058)

HWE AU RRERE A ER == REBRNAEVIRIT LR R RS, U E
PDIAR Zeta B, L  #§ AR FEAT 007, Hl & R BRE-MAEHmA R &, UELEHEZA(TVB-N)E.
SDS-PAGE ®#, 7k . it X B b 3 BR 1A (TBA) A 1 %% & 20 (TVC) 4 38 1 -t 72 A — A4 46 0% et i i A
JL 44 3 %t ¥ (Litopenaeus vannamei) 4°C I it A2 i xt & ey Brm . SR IR, ST EBAML, #F
B~ A A o A PR B AL 3 41 °T LR B I TVB-N{E . TBAE M TVCTE 3 K (P<0.05); SDS-PAGE A i
WETERANNKEOEEQMEE ., RAEICABRLET, ZEE-MEEHHURERSHK
WG E R FERT R I A A By K, TR S LA R RS R B, ZE K LA IR At

ﬁ]:/fﬁ% %}:&]3~4 do
KA

hESES TS2547 CHELERINAD A

JL 44 7 %R (Litopenaeus vannamei) & tH 5t | 3%
B i e 1) =R MRS A 2 — (BSR4, 2009),
JLARIERT IR R B 38, HFRFE, W) KI5 H W
B, BT E SR A R S Y 32 (G A
2011) o PLYRTEXTHR F & 18 F= Y TR 2 i A )
FHTT S BB M, 4% 430 J 2 5% Wi PLAN X U4 85 i 8
[ 2 1 ] L

B AT i s e Bt E N
FRIE M4, 2R P fef 700 (0 1 FH ok B3z, X B
e FR) AR LA A0 TR A L AR AT ELAR R 4
B W R AV AR X R R, 2 Al 2 R E P

JUAESTE; T RE-MAERE AR &, &R RE
XEHE  2095-9869(2019)06-0203-07

[/ FH AT AR R AR B — DR 500 1) P o, it s DR P L
R, FLRIE(2014) A Z 45 6 5 BB FRV R 3%
1 (Pseudosciaena crocea), & BLAS 22 I il ¢ M i 4E
S IINA S Vo el & AL NS e S B S =R AN
TV K o A AT 4R 2R (AR T, F T 4L U5 A4
A5 . I FHAE(2016) AT 22 19 A FLIE B 1 %4
O EEEAT AR EEAL S, 25 R R, 2K 2 W REL I B L
I 1 FH X8 2 1 4R A R 7 A A 1 90 o 25 SR A AR T o
MR INZE Z B sl LR A .

72 R Bl (Chitosan) & H 52 R LB Y, Ha-&
BE-D - Jrie W 388 3 B- 1, 4- W T 58 4% 2 T P R AR 20
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GoodayZ5 (1986) UM 5T F W, 7o M ELA T i W0 & 1F
FFSTAACER ; Se R AT . TR . D1
PR 45 8 22 R TR, DL R & v R A BR TR L LIRS
BAAZ 20 1 A 2 R TR A R 22 I PH A 2 R R A
YIEAMEEHNo et al, 2002; Jeon et al, 2001);
0.5% Fl11% 1) 7¢ R B AL i (Lateolabrax japonicus)
AT LA 8 A B 1 55 TR T P R A TR P (R A
2006) . AHAGHE TR A AR SR B R R O — AR, A
Eb A 5 0 100 TR R R A o AR T AS OGS R |
B DRUFI™ A0 F S0 A A I AR, X o dE A R A
PU AR (Palhano et al, 2004),

TS 30 77 it A3 3 TS BT 4 BE R I Sk I (]
RERCIN 2R, 7R 0 s [B) DA — a2 1 3 6 B S A1
o FEEE SR Tl A, fRUBE 3 T AR5 0 2 4 5 1)
AREEME, PR U LAY . IR (2010) A BER
Do R A, RS TR MRS, e
INJ7 AE B RANN o 3T (2006) A BL, UK HERERS
RRHER B-I1E NREEN:, MR, 2%
(1994 K, RPN B-IRRMING G0 1 ke i 2
J&i, RBM B IEA  BR A o R eSS T M
U S PT LA AR P B ) (A 4, 2002)

ABEFE LA R iR S EL e v 1 1 5 SR
VEREERE , DLEAT HUARME | PR RS I 7 R
O, Hl T RS I U R, JFHE T R
BEVR I | ZLARF A R = R B 48 FH & X ki 42 . PDI
(Polydispersity Index 73 45 1) e ZetaHi A 5200, 7E
I S K o SR 9 i R S L B A
S — R ARG o0 R A T ML A Y X B g A 1Y)

M,
1 MRS
1.1 #EE5iRF

LGRS IR A BTN 3% R EAR ST, JEBOR /)N
(15.0£0.5) g LGN EXT R B FREoKH, F20 min 77
BISCE6% 5 FHAGAE Il (5 E FlorihanaZy 7)) ; MiE.80.
NasP;0,o(TPP) . BE R . 5¢ M (It £ 152 80.0%~95.0%,
K B 50~800 cp). HCI, NaOH ., Z. 1 | HRACE 22 .
=4 R . K1, @45 . NaH,PO,. Na,HPO,. Na,S,0;,
UK CIRAE 4Ry [ 7 43 B 4k

1.2 UFL5L&E

FA2004 T K, LifE RSPAUEAGGRA FRA A
TGL20M & AR A B 0L, I FLA B H A A
FRANF]; UV-255054M G, HARS AR

EPS300MHL UKL, i RAERIHARA A BFLIKESR
BEE, KBTI RR IR AR ) R BEFEAS 5 kL
JESHTAXLS-230, SEEPE/RFFA T Zetadd i 73 iYL
Zetasizer Nano ZS90, & [E /R SCAF .

1.3 L HE

1.3.1 o BRI 0 ) & PRI —E
W B ) 7 R T 1% B IR IS, W1tk 24
Ve, TN — 2 k80, WA 1iEFE2 h, MR
WIS A —E RS0, BBk h, R
BFRE L — R ORI — 5 ' TPPIA T, i m il H
WE SR g EE . PEFE12 h, 7E4000 r/min T B0
30 min, BFUTIELE-40C F & T H .
1.3.2 #:42, PDI #5 & et FRLEE 23 A A A 7
o, MR 25°C, WAREME 3 AT, B
ISR 1E 2 (Mean£SD) R /R o
1.3.3 Zeta wizagm & i Zeta HLA 43 M
FrimE, RN 25°C, BAFERE 3 41T,
B DLV S 5 ME 22 (Mean+SD) R .
1.3.4 # S DL 1% B R s ), il #&
1% (W/V) Y TS S 375 W, 5 ML A Vi 0 R 2 T 5 T v
20 min JE MG, SFERF LRI TS, BT 4 CUKAE:
o, I T LR A
135 #FE XM #H KX R (TVB-N)E M T Z |
Yerlikaya%F (2017) /) 75, 2818 AR AR 349 0 0F 1R R 1Y) A
FERNER , T4 X 245 & PRI H10.1 mol/LIYHCIH A,
TE Tashiro§ 7~ 7] (0.2 gFH L1 F10.1 gl F BL W T
100 ml 95%ZEHIAFAE T, 0.1 mol/LYNaOHIR & 1
W, HHETVB-NIf £ /8 ymg TVB-N/100 gt i o
1.3.6 SDS-PAGE % % 2% M Laemmli(1970) 4 J5
2, R HISDS-PAGES3 1A [F) b B X R PR 2K 11 BT ) 52
Mo SR FH10% 1 5 B ISR B, S% ik 4 ic i g o Lk
SRR, &% Bl e, Bt s I F AR
A2k
137 AR E £ B A (TBA) M & 2% M Vyncke
(1975 L FFA ek g, B0 ghfERN, AS0 ml
7.5%H) = LR(540.1% EDTA), $EH)5 #5530 min,
FARUZ AT E . BLS mIgEW, JMAS ml 0.02 mol/L
ITBAVIR , TER KA IRAF40 min, BUHER A1 h,
TE1500 r/minZ&fh FE50025 min, B ETEW, MIAS ml
A7, WE )2 R BRI W43 9AE 532 nmA1600 nmi
KMo, AU TASXITETBAM.
TBA(mg/lOOg):Mxixnﬁxloo
155 m

138 WHEEH(TVO#ME  ZMSaraiva®:(2016)
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RIAEE, BURRAS g, MIA45 mlK g A BEL KR BEIf-E
FTIORFHERERRRE , MRS B RERE HOREA ST, B
mlAE AR T R IRILN . 2015 mi& 45 CHY
AR RS SR AR, B, B
AL, TG CHIRAA, HE72 hE .

2 ZER51He

21 FREREXHEZE. PDI 5 Zeta ALK R2NT

SyHME 2.5, 5.0, 7.5, 10.0, 15.0F120.0 g/Lik
JE ) 5¢ SRME VA TR 25 7 -GS I 2, AEA
RN -N6 g/L, mIE80%s N M3 ml/L, TPPHR
T A2 g/L, TPPEHIIGERE N1 mg/min, 64-FF 5 AL
1% . PDIS Zetaf v 9l e 25 SR W3R 1. ER1ATLLE
Bt 50 SRR VR B 0 BN, TRl e 2 ) S R AR B T
PDII K . RiARJE B SR BN — D EH B8 hr, 3
BIAR B T I B K/ . PDIS B T fc i 8 /N
SAATE DL, REGEAL, RTINS, ]
IS B R B AT, B A 7 SR VAR 1) 385 ke AN 1
5o TERARTERBVREE T , 5o RMEFIA GG T =2 (a1 4
AP AR AR AT, LR 4 /)N (Fan et al,
2012), BEACRIEWEE RN, Bl e RS+
Wz, (EASSIRORE BERG N, NI i A5 T I 4 A A A2
5] ZetaFAv L Bl A 50 AU BE A G I3 K, Zeta
PV S B T TR S R AR AR R AR E R B, ZetaF
I BB R R R e PR 22, 3% 501 1 i) fl e
R ORI 51 O o Bl 7 RV BE A3, 2 1
ARG T P SRS 2 1 Zeta FL O 3G N, 2 R R S MR A
B i 22 1Y 2 1 L 7 (Katas et al, 2006).
K1 FEEBHERETHRIEZE. PDI 5§ Zeta BT LIER

Tab.1 Changes of particle size, PDI and Zeta
potential with different chitosan concentration

SRR K Zeta B

Chitosan Particle size PDI po%:;?ial
concentration (g/L) (nm) (mV)

2.5 359.949.13  0.665+0.01 11.9+£0.02

5.0 693.4+£8.13 0.662+0.04 17.6+0.14

7.5 1197.5£15.23 0.742+0.14 25.3+0.34

10.0 2033.1£23.11 0.747+0.05 25.9+0.43

15.0 2668.3£32.14 0.962+0.12 51.14+0.24

20.0 2532.5£24.12 1.000+£0.07 53.24+0.12

2.2 FAFFMEXTHIFE, PDI 5 Zeta BRI

FRE 1.3 18 5250 77 10k 1 48 52 SR — R Aol vl e
P, SCRBEWRIE N 10 g/L, TPP N J 2 g/L, TPP

INHGERE A 1 mg/min, MHFREMEINER 6 g/L, 1t
I 80 WML 43 00 3. 6. 9 F1 12 ml/L. 5 A
rnAiAE . PDI 5 Zeta LA AU EZE SR UNZR 2 Fiow, 7]
DIFEH, BEE LRI IR 80 MM n, g
(- BPRAR IR/, KRS 1 BB, R
IR FERIAL AT, Zeta BB HTIE/N , AR
WV AR SE o X T LA B AT M AR RS T 7E 7
WA R A3 A B R I S) A R TFIE RCE R r BORT RS
FITIUIR BE AR R o

x2 FREFLFIRME THIE.
R L IER
Tab.2 Changes of particle size, PDI and Zeta potential
with different emulsifier concentration

PDI 5 Zeta

i3 80 Y Kiie zeta tLfi
Tween-80 Particle size PDI Zeta

concentration (ml/L) (nm) P (Eiir\l]t;al
0 2964.7+£32.12 1.00£0.11 40.2+1.23

3 2552.8+34.21 1.00+0.03 30.2+2.13

6 2004.3+31.12 0.69+0.12 32.5+2.22

9 1048.0+12.23 0.50+0.03 26.7+1.44

12 936.9+22.33 0.39+0.01 17.8+0.89

2.3 TPPRMEXIHI{Z. PDI 5 Zeta {2400

FRYE LML I T, il 48 50 FME—HH ARG T R
W, FERMERIE N0 g/L, HHERSIMRINE N6 g/L,
I AR AN A3 ml/L, TPPERANEEE A1 mg/min, TPP
I 9180.5. 1.0, 2.0, 4.0f18.0 g/L, 5MFES
Kt . PDIYS Zetadd {7 B9 G 45 5 W23, f R30I LA
F i, BEE TPPAY R IEIN, fUke 2 i S5k A2 080N
IMPDIJCIA ARk, Zetar A S EEH JEFEAR . J5THm
AR X T TPP AT LA SE B 5¢ SO0 Ui 2 B 1 A
B, TPPr=tE/Nkr, HRER—A/NYERIAET
o, SeRBER-NH,' 3L F Y B 210 2 7 H B AE
o B, HA SRS R M R 2P . 1
TPPHIE ARSI, AR AT EE T, X g
T /N Uk R 4 AE — i I B B 1A % I 30 (Rampino
etal, 2013), TPPfil & i 44 KBk 22 I H (K ZetaHL o7,
X — 45 B Al BE 2t TPP 5 78 BB (19 -NH, 3 A1 22 [a] 38
FUAC BT LY, -NH,' 3 F AT LA R 43 Ui 25 H far
TR ZetaH {37 (Csaba et al, 2009), £ F ATk, #l4
72 TR — A7 G T ok s 2 1 4 5 U 7 B R R
10 gL, M@K B mMmE A6 g/L, il mEh
9 ml/L, TPPZS & A4 /L, TPPER AN B 1 mg/min.,
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*3 A[E TPPRMETHIZE.PDI 5 Zeta BT HIFR
Tab.3 Changes of particle size, PDI and Zeta potential
with different TPP concentration

TPP It i Zeta 1A
TPP Particle size PDI po%eeti%tlial
concentration (g/L) (nm) (mV)
0.5 4077.5£32.22  0.822+0.05 29.9+1.12
1.0 3783.0+£42.23 0.836+0.11 17.1+0.53
2.0 1124.4+15.77 0.844+0.08 22.2+0.99
4.0 1960.7+£32.13  0.849+0.06 18.2+1.43
8.0 985.7+22.32  0.897+0.09 26.2+0.23

2.4 5 RYE-HIE A5 i U B X% ML 4 iR X AR
TVB-N {EH &0

TVB-NJZ Sh Pt 5 14 8 1 oA It A b ol
A= Wy RNt )V T 53 it A i 2 LA B R o, 2
BB 7= B R 1) 2B R(Benjakul et al, 2002).
GB 2733-200588 % TVB-NZ i A K T30 mg/100 g2k Af
FEAz G . R LAT A, BT FLAN IR IR A 5 R R
HAEHREIET mg/100 g, BT —%EE, x5
X & Wi 4 (2014) W AIFFE 45 SR — 2, i A b oxt B2
(CK, Control check, BRI FISLEZH(CS-CEOs,
Chitosan-citrus essential oil microcapsules, 7 FH—FH
WS IR FE AL T TVB-N& 1 2 FHa s, FH5e
SO A G i T3 e 8 Ak T %) ML T X AR TVB-NAE 5
X HRZH AR LU AE IV 385 19 R I 22 57 1 2 (P<0.05), X5
TR BN T R A K B A 5, 4 CIE1TR
Ji , X HR AL TVB-NAE #3330 mg/100 g LK 4 fE4°C
P22 dJ, TVB-N{H }27.47 mg/100 g, {376 n] 5%
JLHEIN . Cheng®5(2016)IMFFE KM, A2 Bkt e
JRR -7 R A M T AR TVB-NE T 5,

URREE - 5

200 kDa ===}
Myosin heavy chain 2

97.2 kDa ==

s E 443 kDa )

Actin
29 kDa ===

20.1 kDa e

MBEERE 143D —_—
Myosin light chain a
[P

XS FE RG] TR AR, R T B AR A
BEARKER, WuEQOIHIIFE B, WK-+%
T RS R LICKS fie £ () DR A RE R 2212 d, FFHEDIRS
THT R BT B P o A1E K 8 £ 1) 6% SR 300 Ak Bk

w35 =—CK
=3 20 —»—CS-CEOs
= 30t
£ 25
Z 25|
E 20}
® 15t
5
ﬁ 10+
o sl
Lo
0 L 1 1 L L L 1 L I}
5 10 15 20 25
I-3E 1] Storage time/d
Bl JLABEXTERAE 4°C
P B TVB-N {9748 1k
Fig.1 Total volatile basic nitrogen (TVB-N) in

L. vannamei stored at 4°C

CK: MBAMRALIE; CS-CEOs:
FCRMEAEAG I REAL B, [H]
CK: Control check; CS-CEOs: Chitosan-citrus
essential oil microcapsules. The same as below

25 ZRE-HBBHMKREDTLBILNEITISDS
PAGEH ik B % &) 22 Mg

W20 7R , B T2 ) B SE 1, Ok IR ZH ULk
HEHEHERAFV AN, NREAREESEVZ T
W, S AL TLEREE F EE 6 260 EL B2 16 AR A UL i,
AL, TEER24K MW ARG, AT RESE K O BE
T BN ) B8 S, PLANE T R A 1 5T B A S R T
IF, 3l o F i B 3 1 Bl A S IR

CK0d CK8d CKl16d CK24d CEOO0d CEO8d CEO16d CEO24d

B2 FLAAEEXTERLE 4°C oL 2 SDS-PAGE HUVK i Y2 1k
Fig.2 SDS-PAGE patterns of L. vannamei stored at 4°C
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A 23 T B 2 BT SRR 5 0 IR A JILBR £
PR 20 20 L R 21 R BT S Wtk T BB A AL
JRET 4 o1 o) A i . IR MR IR TR R R
HAEYRE, BT T RMEAD, W52 Rm-
ARG T e e AR BEAES 1) T ST AR, Wb T
BN R IR AR AP . TR R, SR
50 IR A LB 8 AR AR B

2.6 HRE-HBEHBEREITSENLMEITINTBA
(=R SEA !

JE T S A TE B Y 3k S A W 2 0 il 7 A TN
(Malondialdehyde, MDA), MDA ] 5 TBA " 1 i 4,
FRE, A SRR Y £ Ak A 3 sk I O B e
(Jo et al, 2000) ., TBA{H & i & 7K 7™ it B 17 S Ak i
JE B B AR AR (PMEE, 2002), E4CEMET, FLAREST
WFTBAE AR AL RS DL 13 it 25 I BB i) 14 FiE 4
FHGA 5 X A TBA(E I &R 2 - THEa A, AR
I ] PR HE K, LA RS o M 1140 i 15 T2 AL o e ™
SEIG 2 () TBA(E 5 % BB ZH AH Eb 7 I EER 19 K I 25 57
L (P<0.05), SZK4H A TBAHE b 34 s xof Bl 2 o
L% AN, X BRI ES 19 R B TBATE 40.958 mg/kg,
T S U 20 5 4522 K (I TBAE 40.789 mg/kg, 2 W5%
SR — A7 S o ol P 20 Ak B R JE 2% PL A Y ot I A 7 PR
W XM QOB R A R ER, SHER
Bl B 52 A PR B 500 Ak B 9 PLAN I X IF A TBA | FH 33
JEHE, ERE I, MTBAM I3 —EEE#BT
AR, B A SR A ORI A B AR S TBA
1) - {8 55 A 48 52 DR B 55 Ak B P R A . PRI
X1 4 W7 45 (2014) A N B2 45 P 551 Ak SO AT DU SE 2% L
YA X R R I SR Ab R T LA BE AR LRI X R A
5 A A AR B

| —=(CK
—e—CS-CEOs

HACE L 2R TBA/(mgke™")
2 2 = &

o
=~
T

5 10 15 20 25
WHERERA] Storage time/d
K3 JLAEXTERLE 4°C
RS AR T TBA {H Y25 1L
Fig.3 TBA of L. vannamei stored at 4°C

2.7 HRIE-HBHE BB EDTSBNLWETEE
EEH(TVORIM

T A K S EUB WA E RN, R B
5 e 7K 7 i JE LT L Y EE AR AR . Al-Dagal 55(1999)
IBFFERI, WREATA T B0 K T°5.0 1g(CFU/g) A —4%
T s THTE MERTES.0~5.7 1g(CFU/g) 2 8] Sy — 2 fif i
VS BEOR 5.7 1g(CFU/g) MAE RR B 2 3 A Hr 28
2o ANEAE BT 2 PLAN X IR T i A4 C 45 T
(R B 75 B A A 0 LI 4. BB IS A ] B 2 K
LGNS B 8 TR 75 R BSCRE R  ETHRa S, BERE T
7% D410 1g(CFU/g), H—EEE A3y Xy
JU 40 5 X R A B VR R BOFE IV R AR 19 R 25 S 1
(P<0.05) . 55 1 K XF BB 41 B¢ & 09 B 7% B 50
4.05 1g(CFU/g), AIREZ PR MBI IZ AL IR S| T 5%
WAYER, SCH s S8 3.42 1g(CFU/g), Al
S DR Ry B TR 15 1 155 70 SR — N A MG 1ol e 20 Ak 34 3 [
TEIRSE R . FBE Q014 R L2l . AR AIL-2K
e SR A A A 6 0] b R ML T T, SEER 2 R 2 R 1Y
PR TE BECS 50K Lt AT 3D, KRR 2
PR AL Ik 208 52 6 D6 7] 5 B p HAE 1) B ALK, 1
AR B pHAE I T S 2 B 364, o BRAT S 1R f
AR, SB13RE M T 5.7 1g(CFU/g), S:8n4H
) TR 7 B0 K R A IR 27, B2 19 KA A KL
542 Ig(CFU/g) , F| %8 22 X 41 W & B K
6.07 1g(CFU/g), #ith BV . vl Ul oe R
A7 K Y0 ol o 20 Kb LK LA Y XoF MR A A 4 1 A K B
A F) —E W VER .
9.

—a—CK
| —e—CS-CEOs

B EH TVC (Ig(CFU-g™)
w o)} = o]

IS
T

5 10 15 20 25

¥ 5t |] Storage time/d

Bl 4 JLAEXTERE 4°C AR AR b B 95 S B AR 1k
Fig.4 Total viable count (TVC) of

L. vannamei stored at 4°C

w

3 #ig

70 SR ARG G il e 28 Ak B 5 Y LA T X IR 7
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4°CY& TP TVB-N{E . TBAHAITVCIH 25465 1
WA T A AT AR, Ul W IR AR T i 2 B
A7 b I A 25 1 S B AR | T P %) R DR A A 0 )
B, AT BELAS: LA TE G O B WA B, ARk, Bl
OATREED S B IR, 22 4 RS SRR S I R i R
FERHE R, AT SR BR A i 551 A A e Bl , R AR A
E 550 AS AT LA ) 20 A L P AR T LA T 2
& FERBEEA T IS MEERMPUAEIER, R
FEPEpH FIA MRk . M AR/ . FLER R I
o VAR I A VLR, BB 8 T DA S AR 2R L ek
AT MRS | £ G0 K 5T M LT 2 45y Ok Koe
b5 Pl AR A T ) o e AR, DA T B iR AR e M i
B — A WA EE SR A A AR SR R, 2k 2 b LA A8
PREEFIBMEIME T, AT AR R B o — e 55 %) i
P PR R, [E N AT T3 R RN 2 1 2 W) I ) 2%
A, TSRS B L R, £
IK PRI R A b, B— AR PR T (A VRV TR AR
AHXT SRR , 1) FH A R 7 B IRl L ol ]
A R R 5 SR A B T R TR S

£ % X M
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Optimization of Chitosan-Citrus Essential Oil Microcapsulesfor Application in
the Preservation of Litopenaeus vannamel

YAO lJieyu, LI Yuan, JIANG Yangyang, CHEN Shiguo, HU Yaqiﬂ”

(National Engineering Laboratory of Intelligent Food Technology and Equipment, Key Laboratory for Agro-Products Postharvest
Handling of Ministry of Agriculture and Rural Affairs, Key Laboratory for Agro-Products Nutritional Evaluation of Ministry of
Agriculture and Rural Affairs, Zhejiang Key Laboratory for Agro-Food Processing, Fuli Institute of Food Science,
College of Biosystems Engineering and Food Science, Ningbo Research Institute, Zhejiang University, Hangzhou 310058)

Abstract In this study, chitosan-citrus essential oil microcapsules were prepared with the following
three ingredients at varying concentrations: citrus essential oil 6 g/L, emulsifier 3 ml/L, TPP(Thiamine
pyrohphosphate) 2 g/L, and chitosan at 2.5, 5.0, 7.5, 10, 15, or 20 g/L; citrus essential oil 6 g/L, TPP 2 g/L,
chitosan 10 g/L, and emulsifier at 0, 3, 6, 9, or 12 ml/L; and citrus essential oil 6 g/L, emulsifier 3 ml/L,
chitosan 10 g/L, and TPP at 0.5, 1, 2, 4, or 8 g/L. The particle size, PDI(Poly-dispersible), and zeta
potential were used as indicators, and chitosan 10 g/L, citrus essential oil 6 g/L, emulsifier 9 ml/L, and
TPP 4 g/I. were eventually selected as the final ingredient concentrations for preparing the microcapsules.
After soaking Litopenaeus vannamel with 1% (W/v) microcapsule solution for 20 min, the total volatile
basic nitrogen (TVB-N) content, SDS-PAGE patterns, thiobarbituric acid (TBA) content, and total viable
count (TVC) were analyzed to determine the effectiveness of the chitosan-citrus essential oil
microcapsules in preserving the quality of L. vannamei during storage at 4°C. The results showed that the
TVB-N level of the experimental group increased slowly (P<0.05), reaching 27.47 mg/100 g on the 22nd
day of storage, which was at the secondary freshness level, whereas that of the control group exceeded the
secondary freshness level on the 19th day of storage. Likewise, the TBA level of the experimental group
increased slowly (P<0.05), reaching 0.789 mg/kg on the 22nd day of storage, which was the same level as
that of the control group on the 15th day. The TVC of the experimental group also increased slowly
(P<0.05), reaching 5.42 [lg (CFU/g)] on the 19th day of storage, which was at the secondary freshness
level, whereas that of the control group exceeded the secondary freshness level on the 13th day of storage.
The SDS-PAGE patterns showed that the myosin heavy chain of the experimental group had decomposed
more slowly. These results indicated that the chitosan-citrus essential oil microcapsules could effectively
inhibit the degeneration of protein, the rancidity of fat, and the growth of microorganisms, thus, hindering
the spoilage of L. vannamei and extending its shelf life by 3~4 days compared with that of the control.
Key words Litopenaeus vannamei; Chitosan-citrus essential oil microcapsules; Quality; Preservation
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