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1) JER R E W E M 25 H 0,10,
20,30,40 mg/L 22 B Z V5 W I X R R 10, O AE R
5 2 F T8 20 min, T LED £ F Y% 30 min,

2) WMEBMMEE 30 mg/l 8 R
T S I R R T I AE SRR AR E 0,10,20,
30,40 min, T LED 4J & % 30 min,

3) JeHERFEIEERE 30 mg/l EE R E R
WX R JS , 7E RS A5 N R E 30 min, 3 A
LED 4J5% 8 0,10,20,30,40 min,
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A I SO REETR] 3 AN R B AR5, IRV
BN TEM FE R T IE SR, LA 6 sh F1
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FOEh 1 )5 45 AR A VE AL, ALK EE
3,

£1 BRAGH L(P) EXKKEIT

Table 1 Lo(3*) orthogonal test design for

the optimal combination

B &
@R EREARERIE WAEE/ RBEE/
mg- L™ min min
1 20 20 20
2 30 30 30
3 40 40 40
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2H 11 TR TR AL
1.3.5 #RMEHIEE(TVBN) SR E S%
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PR A [ A 3 2% A | A [] I T 1] £
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X=g AV %100 (2)
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(CFU/g) ; 2 30 mg/L 22 1 3 b 311 7 7% B4 1T
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Fig.1 Effects of different conditions on the

antibacterial activity of Penaeus vannamei
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Sk it — 25 ARG Bl 3 X R A ) R
W20 2R TR 2 1 R T i R I (20,30,40 mg/
L) 9% & B 18] (20,30,40 min) % B8 B 6] (20, 30,
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Lo(3®) EXiXILE R
Table 2 14(3%) orthogonal test design

of NTPT inactivated bacterial in Penaeus vannamei

28 7 A B C # % & 4&/g(CFU-g™)
1 1 1 1 4.59
2 1 2 2 3.33
3 1 3 3 2.81
4 2 1 2 3.17
5 2 2 3 2.14
6 2 3 1 2.83
7 3 1 3 3.68
8 3 2 1 3.42
9 3 3 2 2.92
ks 3.58 3.81 3.61
ky 2.71 2.96 3.14
ks 3.34 2.85 2.88
R 0.86 0.96 0.74

F WY 22 8 R A 06 B 7 BOR KT X HE 2
W, ERE R BEFE R (B) > 28 R TRk E
(A) > JeBtE (C), Ead A HEM kAR
AN AR KOG R ALBACs, B 30 mg/L %
H £ ,40 min 5 H ,40 min G 2R E L)
30 mg/lL W R LA 40 min BH, FHOLME 40
min , Al K (99.9 + 0.01) %G 3% 4 R A 40 B
23 WHAELZUHLERIHTRELZEYN
a=

B R EE R A (Total volatile basic nitro-
gen, TVBN) J& FHFIFA K™ & i 5T 1) 8 ff 135 4
B, 2B R A T R ER AR DY R A ) B AR Y
it 471 g AT PR B R ) P TR R A A T A S R S A
B YRR, I = SRS AY
JE, BRI, KPS TVBN {E T 30
mg/100 g I, FR7RIZIK 7™ il 1 W H 38 2 o) &
FHARZS™L, & 2a BFoR 76 I ik 72 v X B 20
NTPT 41+ TVBN {H¥ 5 LJFias, Hxdg
TVBN % H 3 W 3% T NTPT 4, 5 8 KA,
X HEAL A TVBN {HikE] (34.23 + 0.81)mg/100 g,
REUA A ARA, i NTPT 4149 TVBN {H R
(25.40 £ 0.80) mg/100 g, VB3N ) 4b 3 5 22 0k
2% 7 2T IR A JE W A G L BE 2 R (Thiobarbituric
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Table 3 The variance analysis result of orthogonal test of NTPT inactivated bacterial in Penaeus vannamet

% 2 %R F oA 8wk e F 1 2 HH
BEA 3.686" 6 0.614 37.847 0.026
36 92.737 1 92.737 5712.745 0.000
%% R F R fmg- L 1.194 2 0.597 36.778 0.026%
#% % Bt 14 /min 1.656 2 0.828 51.012 0.019%
S 8 B 14 /min 0.836 2 0.418 25.752 0.037*
Big £ 0.032 2 0.016
A 96.456 9
EBE 3.719 8

H:R*=0.991 (FHJF R*=0.965) ;* %/~ P<0.05,

acid, TBA)ZPEM MR AR E e tnz —. M
B 2b T B 2 g B ) B 34 i, %) BE 2 5 NTPT
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Fig.2 The changes of different treatment on total volatile basic nitrogen and thiobarbituric acid value

of Penaeus vannamei
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Wi 55 O S ] 04 386 o, 7K 7= i S5 AR foe 5 1
VI AVE F X 7K 7 i 1) BT A8) AR P A A — a1 52 e 281,
WEIR R, A YR FH AT S BUULR 2H 255 0 1 1%
I, UK A 5, A 8 A5 1 B 51 R £ I8 AR
Jo 12300 ] 3 Gk R AN (] U ) %o W A R ML UG
PE ]S R T ARG L . S5 R T
X HEZH T ] D' 2l 7 20 rb o R A B R L RHL O
PE LI R R R R D IR 4 d B
NTPT 2H A 3 FIE I M 20501y (579.26 + 25.34)g
H1 416.92 + 15.28 , % & 21 (1% Biff J3 11 WEL WG 44 9 031 Ky

(508.93 + 28.18)g fi1 381.39 + 7.78,, - H A7 1F b %
PE2E R (P<0.05) Ak, 756 6 d B NTPT 4 [l 5
F1°4 0.27+0.005 , %F FR AL (1) [21 55 324 0.24 + 0.005,
HABEWZET (P<0.05), N TVBN(E 2a) 4
PR TT L H X R 4 X6 B rp 4 4 1 A R R
B b TF R R T NTPT 4, % B8 4 X iR 555 4
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%1 X U Y S AR I
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Fig.3 The changes of different treatment on texture of Penaeus vannamet
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Fig4 The change of different treatment on water
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content of Penaeus vannamei

B R SCHEP ZZ,  BT 4 Rl BE A R
(] P 184 0, R PR ) 5 K S SRR AR T 4 d I X
W20 Y &5 7K B R B 5.40% ,NTPT 40 & /K 8 F [%
2.43%, NTPT 417645 G 1] 1) 85 7K & 35 i F %

) 22 B 3R e B2 Ak TS IR AP L AR AL DL . A
7 ¢ 14 2 0 3R A B2 0[] — 4t Ak 2 v o R 9 €2
P,

R F A8 25 A A AS [R] Ak P25 16 X6 e 56 13 0 IR
SEREMEL (L") (ELBE{H (o) AL FEAE (b)) BYSZ IR, 0
KA PR, RS R ) B 30, LT {ELZ
3K T R PR Ay 0 R A 57 5 28 DKOK b B 1 | R MR A4
KRR B, BRI T SRR T 2 K B 5 LA
L 56 AR AR e B E I, S0 IR AR L
2Ll AL BRAL Y b (L AE AL/ R 6 d ), X
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Fig.5 Effect of different curcumin mass concentrations on the appearance of Penaeus vannamei
R4 FEALIEEZERTEEE IR Z M
Table 4 Effect of different treatment on the color of Penaeus vannamei
CRES 28 3 e
0 2 4 6 8
L CK 28.93 +1.93¢ 40.15 £ 1.26 41.77 £ 1.26 42.04 +1.53 44.56 £ 1.18*
NTPT 28.30 = 2.47¢ 37.25+0.37° 40.59 = 1.26" 41.16 = 1.74° 42.42 £0.91*
a CK 0.81 + 0.46 1.23 £ 0.56* 1.34 £ 0.59° 1.26 + 0.54* 0.97 +0.27*
NTPT 0.59 +0.36* 0.81 +0.79° 1.08 + 0.46° 0.99 +0.35* 0.75 +£0.37*
b CK 1.01 £ 0.33¢ 2.10 + 0.45™ 3.32+0.18" 3.64 £0.12" 7.56 0.4
NTPT 1.23 £ 0.24< 1.45 + 0.59+ 1.53 +0.61* 2.32 +0.28" 2.74 +0.53
T ca b e R Al B AL BRREAR W] A7 76 . VE 225+ (P<0.05) .
85 [ XE4A

2.7 R AKEIFERA pH ERE

XTURFE S5 23 & — RN A AR N, BRI
W2 0 T I A A IR W o, (R P pH (B FE T
FECHT I N B B B TR R PR AT R A Y
B R R RS T
Y pH (EAEN 58 5 02 ™, anl&l 6 i
/8, NTPT 41 5 X} B2 0 Y 19 pH (B 2% fb#s 345
A, E AT 2 d BF A A pH B 6 B R [, Bifl e 3% 7
Thim o 405 Br NPTP 418 A 9 pH i 35 &8 24K XF
HEZH, LD DR AT B2 0 Bl ) A B AR T R AR P 1Y
AW, DT 28 S PR A D 0 3 R v 1 B8 Tt R
R b DR AR B PR )

8.0 & NTPT4

R i)
Storage time/d
e Fon P<0.0001,

B 6 7 [EAbEE & 14 34 7 35 B X MR ER R B A B )
Fig.6 Effect of different treatment on pH

of Penaeus vannamei
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Xof R % T 2B 9, T I R AR B A B A A
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PR F) D SR, D' 8l 0 7 e 5 e 3 1 X
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Effect of Curcumin-mediated Photodynamic Technology on the Quality
of Fresh Penaeus vannamei

Lin Yilin, Li Jing, Zhang Jiangling, Lin Shaoling”
(College of Food Science, Fuyjian Agriculture and Forestry University, Fuzhou 350002)

Abstract In this study, the effect of curcumin-mediated photodynamic technology (NTPT) on the quality of fresh Pe-
naeus vannamei were analyzed by the total number of the bacterial colony and physical-chemical properties during stor-
age. The single factor experiment including different curcumin mass concentration (0, 10, 20, 30, 40 mg/L), illumina-
tion time (0, 20, 30, 40, 50 min) and exposure time (0,10, 20, 30, 40 min) was used to screening the optical the
condition. Furthermore, the orthogonal test design was used to optimize the NTPT antibacterial process for Penaeus van-
namei. Meanwhile, the influence of NTPT on the volatile base nitrogen (TVBN), the thiobarbituric acid (TBA), texture,
water content, color difference and pH value of Penaeus vannamei were evaluated before and after storage at 4 °C for 8
day. The results showed that the inactivation rate could reach 99.9% under 30 mg/L. curcumin with 40 min illumination
time and 40 min LED exposure time. Compared with the control group on the 8 d, TVBN of NTPT decreased by 8.83
mg/100 g, and TBA decreased by 0.057 mg/kg. The hardness, chewiness, and resilience of NTPT were well maintained.
On the 8d of storage, the water content of NTPT increased by 2.70% compared with the control group, and its pH val-
ue decreased by 0.49 compared with the control group. In addition, the colors of NTPT we better than the control group.
In conclusion, NTPT had good antibacterial properties and could be used for the preservation of fresh Penaeus vannamei.
Compared with tradition preservation technology by keeping in 4 °C, NTPT was superior in maintaining the texture, color
and other indicators of Penaeus vannamei. This study provides a practical reference for the photodynamic technology of
shrimp meat products.

Keywords curcumin; photodynamic technology; Penaeus vannamei; physical-chemical properties; quality; preservation



