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LA N PEAG S g, b

B = CH RIS SRR R OB IR SZ ) ORI S e SR AN I e i b ) G W T e e 3
BRI R A LSS R IR . AR SR LA 22 38 2R R G HGR] , 1 D63 77 BER (Photodynamic technology , PDT) Xif
SO EATOREE R PDT Ab$H 5 = St AR W) R B A LR Y 22 3 A S I M R AR OF
M ZE IR M AL EUT) 7 MK SR 4 AR BT PDT R = SCfa i AL AT 90 D R 98 . 5 8,
150 pmol/L 35 8 E A G IRAN B 1 h WA A K = 1. 6 log, CFU/g WUEW . MeAh, 2 £ S 1Y PDT
M T =S A ATP B B0 1 2 AT T G A SRR AN B AR D R 1 R e, DN IR T =S fn gl

P SERENE K 3 5 B (DR A RE K 2 do ASBIFFE AT SRy Sl 8l T BT £ e = SC £ it S5y T 42 RS A B e

SEHE, DA Sl AR 2 R e S0 1% S s iz FH o
REIF  ZWE; s FAR; =30fa; g
FESES: R 155 XERFRAES: A

=3t (Salmo salar) & 23R E LMY 205 528
BRZ — B RESS R g R e, &
B2 M T LA R KA FRR IR , 2552 11
WHE R . =Sl —F A RS AT
T ask A% v b 52 30 B WO TS g, R 1T 308 SR I
o BT R T R IR 2 [FIIEA B 32 S5
DTS G, i B b A A [R) L, 5 Y 2 A f
JE,

Y8l F18: R (Photodynamic technology, PDT)
Y Ry — o A 0 AR TR B E AR IR TR 4R
U AR A AR AR S TR B A U )
i, SEGE R ARE A, PDT A2
1 il Al SO R AV R R M, A 1 4K
A RAF N TS . PDT A/E AT 34 A
AT BRI AT, A R OGO OGTR AR, £
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BT AR CEMRZ RN FHPDT A =
SCA AR W08 2 ORI B TRD B 3 k£
25 N R BTG R L8] R K o i RS SRR AR IR
A$EGE T 4 °CHEA7 0] PDT fff — SC A 5 57 (1)
PIZEDL ] . ASHIFSE b PDT i fef = SC fa fif 47 o I
AL T PG ILRY  HESh T PDT 76 i AR 6 45 ek 11
o

1 MRS IE

1.1 ##
111 35

FHERF] 25 K (Curcumin, &5, 4 F>
98% ) M H 36 [H Sigma /A v 5 #8 fsf i  ATP ] i
WA LR A B (LDH) I3 70 & IR s i
(LPS) P i 0] & W ) ol e 3 2E ) T RE iF 5
T 5 f0 40 2056 [ B D (CTSD) il 3B 4 92 43 #7328 57
G A iR AE YR A B 7] s Bouin's [# 2
W F AR E R AT FRA F]
1.2 A&
1.2, 1 =3cfafyiil &

B = SCE SR T K T 8 =
o ] 0 e S Rl 280 KR AR B Y )
OB HAI A3 em x 3 em[ (3.0 + 0.1) g] K/ He
Mo PRI = SRR o e W Hol s
TETCR IR L 2
1.2.2 g Kbt

W5 o0 B0 3.0 g = 3040 43 ) 0B A HR TG
A [) e B2 1) 22 8 RS M (50,100, 150 pmol/L)
oL R ML B IR T Ay PR R E
20 min, iR B E RS = ARG S . HRE
S B =St AR SR E PR B T K A A bR O
B 2 20 W O TR B R L AR AT R NOF
IO E BT LR C R R SR LS % 6 LED AT
FEES N 5 em, = A 7E LED MR F0 SR 5O
HEARFE 1 h, = X2 5d PDT ARG , fdi ] TSA
SRR A I = S R A I AR GRS e
PDT 4b B i) fe A 45 1 A BRI i 2 B IR 55)
TE 4 CCHRAF T AT = SCa R BE e . AR,
LRFOG IR I CHRURZ R LI, C, .C, I C,
X I A ] e B 18] 22 35 28 1 M (50,100, 150 pmol/
L), A2 R 2 8 Z AL FR A = SR L 1E R B
PEXT IR (L-C-)
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1.2.3 @257

FERRIE A A HE (6 2511 (NR20XE, IRl T =
B R A BR A ED B e, i 2%
[) b B A = S (A A R A T AR
T LS a* (40 4%) b (i i) i 25
ABSZH, AEITH AR
AE =[ (L.~ L,)" +(a. = ay) + (b, = by "] (1)
KLy ay Fl by /s X R4 = SCH L a Fil b Y B
S L a fl b, FoRTIH — MO L afbiy
BiSH . A NI 6 4 = ke i it
17, O A
1.2.4 1)l SDS-PAGE

W 21t A TRl b B ) = AR B B0 A R
HANA 27 mL JC i PBS (pH 7.2~7.6, 1x) , fdi 13
KL 5 min, 1 000 r/min 8.0 30 s 5, 20 pL
VEWL NS WL v, R I AR
J5 , 100 °C/K A HN#4 10 min, SDS-PAGE 552 4t
et FH AR ER 12% 19 53 B85 6 S TR 3% 1) VAR 407 R A
B o A FH 25 ) i W TR R (R-250 ) X5 g i 47
o, I FE S A 10% LRI L FEKE W[ V(L) -
VTR VOK) J=1:1: 8 Pl b
Marker (P0075, |38 = KA HE ARG R A F])
431k 10~180 ku.

1.2.5 fUEW T

fi1] 28 3 AS [ Ak B B = SCfa H A 27 mL
JCHE PBS, ¥ FALY 5 S min, X ¥ 55 O FE &b
FH 0.85% 11 JC B A= B R K # BE L B AN FE b EX
100 pL F BB N2 TSA b b, {8 A A i 1y
SIURIK . RBE IR SR Th R 24 h, BRI
F) 2 Bt %54, I log,, CFU/g 63k, ¥EAT 3 R
AT
1.2.6 [

ATP Jifg 3 P | FLIR I =08 (LDH) ¥ 1 Jg iy
fits (LPS) 1 1 .20 28 [ 8% D (CTSD) i 7 43 51
{1 FF T A A A ) T AR 9 i A 7 A R I
EWE
1.2.7 B AR AR 04

PR R AR B A = 30 5 27 mL 55 F K
IRA) I R ALY 5 5 mine SR B TR A Wik
KB, AE 85~90 °C & 1 K K i m #
30 min, fE4 °C .12 000 r/min A9 2514 T ¥ 25 .0
5 min, B I 7% ¥ ] 100 mL 0.01 mol/L A4 £h iR s
B R A10.22 pm At DB A T ik 0 L R 5 2
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FEMR /AT (L-8900, H A Hitachi) Kl . FT A 1)
ST ELE 3K, S Al R FAA SR UE Y £ B8 i
[i) VA it Py W T R LU R AT 2 o

fia] AN A A BRS A9 = SC £ i A 40 mL S A5
FEFRIAS I 4 b, B J5 e 258 Rk gai T,
A S mL V(ZEE) : VOES kE)=1: 2, I
fEMG G , BIAGRE L 4RSI A S mL & AL 8-
P v (R iR AL ), IR4E S5 I S mL 1F O % i
10 min J&5 , WHCE 2 0E O ki B8 J5 A SRR P
e, GC-MS i i iR & & . AR T
W JFHLG , THIE & 140 °C, 985 LA 5 °C/min )
PEEEHAIN A 210 °C, f£4F 15 min, & & IEE
P R 1.0 mL/min, 23 FE BB aifb i 2. i
T A% < L G R PR S (ED AR B TR it
70 eV WUES U, B IR EE R 230 °C; B ARIR
JE oA 280 °C , 14 R S 2.84 571, J i 44l [
"N m/z 33~450 Au.

1.2.8 HKkJ1(WHC) Y] /43 0r

R4 ZANG 258 Y e = S i
$#7K 71 (Water holding capacity, WHC) . ¥ 433
AFZ0F PDT Ab RS i = Scta e AT FR i R 7,
ICSREUE R, ISR 2 = SCaiicE B0 g,
#£ 4 °C .4 000 r/min 254 N B0 10 min, HUES L
Jo =30, RBRUEAREBIFRE W, HT3IRER
AT R A

W,
Wyne = A X 100% (2)
K W MREK T, %,

K FH WANG 552 J5 s AT 2 2122 3 7 o
Y= 3C At By, i FH Bouin's [& 22 0K = 3C
0[5 72 24 h, SRS TEBE B S B R il AT B K, e
WAL 3 W 2R F A s Y Pl
PEAT U R AL B AR BN I e, IR R U B B B,
R b A 5 AKE - 41 e 50 e €0 f 3 0o B ik
GRS = AL IS .

1.2.9 %R (LF-NME) 734t

W = 3C A FE S U1 /N GE 7 E (30 mmx
30 mm) , Ff F PR o B 2 . R R R
20 MHz ) LF-NMR 433 (1 ifg 4l 2 B4 A fR
oS EDIT = SCOALRE IR S AT . A SEER AT
3UAT IR (E
1.2.10 Seitsrdr

SEBG B DL bR i 22 10 KR . il

1 SPSS 17.0 #H47 ¥ K R J7 225087, HE B SE 50 4K
Pz a2 (P < 0.05).

2 HERE500

2.1 ERENSHABABRAN=xEFHE
MR TE1E R

ANTR) e i 22 B R A T 1) PDT AL BEXS = 3 fA
H B W ) SRR N L s e BT =S
i A B 2 5.5 log, CFU/g., 5 % IR 2H A1
FL# , L+C-2H Al L-C+4H B9 Sl A= o B0 I 0 A7 &
A AR . BRI 50 pmol/L ¥ KB4 1 hot
WAL 3RS %2 = St B R P gl 5 0 IR A
AL B B0 F B . B AR 22 0 Rk B B n 2]
100 pmol/L B}, 84 1 h B EREAN B S |, i 4 — 3
fo AR B B TR AT
0.7 log,,CFU/g (P < 0.05) . Bf# 2285 K I & ot
— N ZE 150 pmol/L I}, %40 = Sc b i A= 4y
& i o — 2P BEAIKER 3.97 log,(CFU/g (P <
0.05). MBI 1AIH: ZEHENFHPDT X =3
A WA B AR SR O ELSE P B
(228 R IR BRI, X TR R L 8
J& PR AE KB ROS, ROS 4L 1 A= My 4 g vh
(A 15T \DNA FIE BT, B IR T 3 A= 4 A i 5 4
SEAEME FEAN AT

~
1

(o)}

o

o w B w
T T T

—_
T

24
Total bacterial count (log,, CFU/g)

L-C- L+C- L-C+ L+Cj+ L+Cy+ L+Cy+
i+ Mantle length/mm

Bl =B/BEAIAM=ZXERRBEWHRRLR
Fig. 1 The killing effect of curcumin photodynamic
therapy on the bottom microorganisms of salmon

2.2 MEMSHR

FRAE 1 A5 3R 7 4 150 pmol/L 2 85 R ik
JERE RN IR 1 h N AR A IT R JE 225250 .
B2 s AEBE NI R, 454 = S e 4 °C
AR TR BB A B L Cr L PR
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RMBAEN 9 d N, &AL T L-C-4l (P <
0.05) . £ 4 CIHUAF N, L+CHel = 3c by
T 7% BB R 16 79 3.9 log, CFU/g, 14 K %1 10.5
log, CFU/g; L-C-41 = 3 £ i 8 7 BV 80D 5.5
log, CFU/g, 15 11.1 log,,CFU/g, IFM] &
A0 PDT AR B =S, v] LAAG R i = S fav
TR ) PRI S N M e

IR R B 5 B BORR E S H N 7 log,CFU/
o AR R 2 AT LACHA TR I S 3 K, =
P EVE BB E 2 T X — R, A
FH 3 SR, LACHAFEN 0 55 5 KA R iZ BRI -
B, 75 LB 7% B ECH AR HEIS BL T, B | RN
S PDI AL FEFE(E = SCfa f SR AR 2 d, X S
T2 203 A0 PDT AL 3= 4= K HEAY ROS 7]
DATE = 3C A0 80 1) T I K i 3 e AR = SC At Y
A Wi, I EL B0 GRS B R, T
S B R A] L+CH+4H B9 = STt A W 1 8k
LT L-C-4.
2.3 BESH

T il A Sy S £ B ) — 0 i A
P, AR R 2% 3 18 A £t Y AR . I 3R AN
Ivi] b B fS 45 41 = S A e AN A, AT AR B -
C- .L+C- \L+C+ 341 1y =3t I 15 A B i 22
SLMS 3E AR AR, L-C+A v = ey it

L-C- L+C-

1.0 cm 1.0cm

WA T B AR, I — R B A . X
— G IR N R R A RIRY B %
By, H L R i B (e, HL 2R R —
NeE I I, 25 5 5 = Sc b il ie 45 & ok =
AL H . St LED YGRS, 25 5 R W%
R ICA, 45 A AE = S0tk R B 3 R
2%, DTN 530 L+C+ 41 B0 €628 AL AS B &, 1717 L-C+
ZH Y = S N R B €8, 52 — SO Y L b
FUUS

—_—
3]
1

=0 —_ | -C-
> I e L+Ct
510t
& 9f
2
Ko 8r
- at
3
F3 61
3 5|
2
oS 4+
=
- 3 L
S)
=, . . . . . .
0 1 3 5 7 9
AbEE AL Time/d
El2 =BHEXDALEBR=XEHREMEDHRE
BB R

Fig.2 Recovery and proliferation of background
microorganisms in salmon after photodynamic
treatment with curcumin

L-C+ L+C+

1.0 cm 1.0 cm

E3 SUARLEBEE=X&EHEEENL

Fig.3 Photograph of salmon after different treatments

WA A €8 22 SR AN [R) 5 i b B 5 7 =5
g O T 0225000, A AR Ak, QiR 1 5
R, 5 L-C-4 =t L+C-4H i 245 N
0.8 +0.2, L+C+H A 2E{H A 3.2 + 0.3, L-C+4
B2 R 18.1 0.7, #2041, AEAL T
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F1 AEVEBE=XEM AE &
Tab.1 The AE values of salmon after different

treatments
éi’n;' Jp L* a* b* AE
L-C- 48.4+12°  20.5£0.6°  26.7+0.3" 0
L+C- 48.5+0.3°  20.1£0.5°  26.1+0.7° 0.8+0.2
L-C+ 54.8+0.6"  17.4+0.5"  43.4+1.8°  18.120.7
L+C+ 51.2+0.3°  19.440.4°  27.6+0.9" 3.2+0.3

T AT AR ING FBER /R 25 5 (P <0.05) .
Notes: Different lowercase letters in the same row indicate
significant differences(P<0.05 ).

2.4 ZEHBSDS-PAGE
K7 S A IE , Bifi A ] RS LB 1 B R4 4 40

Da M A0 Al AS

180 [
100 -
75

60
45 |

35

25

15

10

Lol IR R A AL K i, AT L S A I K 7
BT I A R R OR LR K o BT Y AR A
SDS-PAGE i M ) iE 7R T L-C-4H 5 L+C+4H =3¢
FAE 4 °C A T IR 9 d 2 1 A A fR I I, 8
I Pl 40T DAL S AR 58, = SC 5 1 ORISR S
K, LUK E 5 IR IR 257 (0 d) ARXT L A & A= 1]
AR A, IR ] K 20 55 9 R, Akl v [ AR
AN UER = SOt R B R A . A S L-C-
AR L, L+CHAL Y 8 BT 254 O R R 2
25 X R LR 2 PDT AT A SX =
SCHRLR B 1 BT S RS

BO Bl BS B9

M. FRUEZIT ;A ROCHRAE TR s B. SRR HZH ;0. 1.5 F1 9403 = SCAkE S I R 4k,

M. Standard material; A. Unexposed group; B. Exposed group;0, 1, 5, and 9 represent the number of days of storage for salmon samples.
4 EBERPNVBEE=XEHE4°CTEREIdHEBREN
Fig. 4 Changes in SDS-PAGE patterns of salmon stored at 4 °C for 9 days after photodynamic treatment with curcumin

2.5 WIREEMY

K= O A R R A T A o R 32
B pl AN 5 T < B — K P e R K
B, 7R SR SR SR T, R K T
T3 — T R K™ AR B A Bl AE— 2 A
SN AT A R B, S0 K T i B BT
I 7K 4 JEE DA BT AR S e A I — S
T OB il I T 1 7 Ak (LR I L ATP il i
107 iy 2 208 1 D) SR F 52 22 8 E A T 1 PDT
G P R ) R

FL 2 I U (LDH ) J2 4% JC 48U I i SO 5 4=
WELEMRZ —, ) A TR a2 K 4
R H o FEIK 7 R I A R R R I A
N, 7 AR R (A R K ™ 1 pHL T R TR
%o W& 5a 7w , L+C+2H = 3¢ v LDH (1935 ¥
HL-C-HM A LA WA, Ik, 2EE

I F 1 PDT = 3C 4 JF 3 AT X — S farf #% LDH 1Y
T P A R

ATP il PR = BRI 1T, 25 BB 2 1
J AR R, ATP g 36 P 5 7K 7= b i A 4 A2
SN B YIAH G | S P 2K 7= o i 55 1) B 24 A
Z—. FEShIEARRALBEG , = 3t ATP 75
P 25, L+C+4 = Scfa v ATP il 1 7% P
BB PEREAIC, tH 22.42 U/mg prot FEA% % 13.50 U/
mg prot(P < 0.05). Al SIS, ZHEN T
() PDT &b B n] DA = S v 1) ATP BTG PERFAIR,
T 98 2 6 11 I ek 9 B g i 8 Ak o 1 55— &R 5
A Al R P TR R AR = S B T Y
B = S A TR BB SR

JE W B (LPS) SRR H i B 7K et 1, RE % 3% 4
FAKE H i = R 7K A S H T AR B2 . ] Sc 4R m
TRV S , = 3¢ fa b i 1 i ) 36 1, L+C+4
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=LA i D T ) T T A S PR RRAIG, L2411
Ulg prot [/ % 1.44 U/g prot(P < 0.05) ,JEIH 2
R AT 1 PDT &b 3 AT DU ] = 3 £ b i 7 e
(A3 PR DT 6 2 — S £ v g JoT 1 4R Ak 4 e
R =S A IR ]

2 LU 1 D A I R 00 R R PR v K i

10 ¢

——

St

6 F

(Ul/gprot)

FLRRIIE U

Lactate dehydrogenase activity/

L-C- L-C+
(a) FLIR NG S Lactate dehydrogenase

- 1

g 2f l

20
us 1
S
g3 !
23 1}
=

2

R=Y

3

0
L-C- L-C+
(c) B Lipase

SV SIS P oY G Ao 3
ffR A P 2 . &) 5d 2 = 3 h 41 28R
D BG4S R, PDT AR PR IS , = S0 iy
HAE ARG A K ERE L. BERN
Y PDT Ak BEXS 2 U4 H il DAY 5 1R 50 A 38 I
e S A

(3
(=]
T

*

ATPEGIG
ATPase activity/(U/mgprot)
=

0 .
L-C- L-C+
(b) ATP il ATPase
0.07
= 0.06 1 b
=)
Z3 o0st
a5
g5 004}
52003t
SR
SV g :
& 001
0 N
L-C- L-C+
(d) ZHZVE 1 Cathepsin

Bs5 ZEZIHXINLER,=XEENEBEENTL

Fig.5 Changes of enzyme activity in salmon after photodynamic treatment with curcumin

2.6 SEBASIHERTH

B TR S 5 W K 7 i XUBR B8 FR M E Y
FNZE, R0 = MR 0K, L-C-4 5
L+CHA WA = e farh R T R 2 5 (P <
0.05) , X E W 22 8 R A 5 (1) PDT &b BEXF — 3¢
MR AN Z3 P A S, AR BN ), 2 =S
o G R B T (AR LrCHAL A
B SR T L-C-4H , JuH 2 Ser. Ala. Lys
A6 F A AU S L R e 0 S IR B X T PDT
b BRI A T = S AR P I B, AT
T RS R IR AR . 25 b, 2
EN T PDT X = 3¢ £ v i B R L R LA B
YERT, o AR = SCfa i () a6 R , X A BY
T Y = SC g R AT E

S 2 AR IR | W 25 e D5 R 2
B S K A 0 7= 0, 55 R o 4 A s I 8 DDA G TR
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WM, 3 T AN U 5 i 7 TR A A i I S A
JE K= SR BERE . 2 3853 T IR [ =ik
PR = SC A AR g (R IR G R A ARk . =
IV 98 0 KA, L-C-41 5 L+C+4H Wi & 0 Ui 3 i i
BRICH W22 5 (P < 0.05) , XIEMEH ZN T
PDT &b B X = 3¢ £ rp i 25 1 107 2 0 B 43 B0 A
FSLIR RT3 ], 0 20 = SC A rp it s i 7 1R
¥R N, IF B L+CHA T B IR IR & IR
T L-C-¢, Horh = et b R IS R —
+ RS KR (DHA) Al ik 14 B2 (EPA) #R
133 TARGF AR Y X S8 T =304 7 PDT
AR PR, = S0t A Bl A DA RGBT
PEZ 2 T I, = 3 o AR A R K i
i, KL, 28 Z A 1 PDT RENS A R HE L% =
SC R S T U R R e AR Y SRk A A PR
SOOI RS R
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R2 ZNEFEIERNTNL

Tab.2 Change of free amino acid in salmon mg/100 g
0d 5d 9d
L-C- L+C+ L-C- L+C+ L-C- L+C+
i B2 Tau 50.55+2.08" 51.51£1.66" 29.56+0.96° 36.44+1.14° 20.15£1.07° 26.49+1.33¢
RAGIR Asp 10.06+0.11° 11.09+0.23° 3.37+0.57° 4.28+0.76 1.28+0.73¢ 1.78+0.83¢
IR Thr 10.71+0.93* 10.6120.77° 8.32+0.33° 9.11+0.51° 7.15+0.69¢ 8.57+0.73¢
2253 Ser 14.33£1.13* 15.83+1.08" 6.51+2.01° 9.74+0.88" 2.24+0.44° 4.08+0.92¢
AR Glu 14.87+1.61° 14.64+1.30° 7.35+0.91° 9.21+1.48" 3.59+0.82¢ 3.95+0.78¢
H&mR Gly 18.53+1.21° 18.56+1.11° 13.95+0.19" 14.72+1.57° 10.10+1.06° 10.82+0.78°
AR Ala 52.17+2.44 53.53+2.13" 26.35+1.16¢ 45.52+2.88° 20.24+1.78° 33.25+2.01°
y-2 5L TR GABA 2.3240.21° 2.4240.27° 1.18+0.22° 1.01£0.36° 0.28+0.04¢ 0.29+0.11°
i Z2 Val 16.10+0.67° 15.08+0.77° 14.09+0.54° 13.67+0.83° 12.51+0.45° 11.94+0.62°
HH 7 28R Met 29.6242.11° 28.35+2.45° 12.57+1.77° 18.16+1.07° 4.80+1.48¢ 4.12+1.36°
PR Cys 1.16+0.22° 1.51£0.07* 0.56+0.10¢ 0.73+0.09" 0.05+0.01¢ 0.09+0.02¢
FESERIR Nle 20.36+1.82° 20.95+2.06 10.57+1.55¢ 13.38+2.01° 3.85+1.07¢ 3.91+0.96°
SEAR Leu 15.45+1.27° 15.56+1.36" 12.23+1.53¢ 13.82+0.79° 10.27+1.00° 11.24+1.11°
LK ATR Tyr 9.96+1.07° 9.40+0.97° 7.58+0.93¢ 8.27+0.65" 6.13+0.66° 5.98+0.58¢
KN E R Phe 28.56+2.78" 27.90+2.66" 18.37+1.77° 20.89+2.21° 10.02+1.06¢ 9.86+0.99¢
5 53E Om 8.05+0.76" 7.82+0.65" 2.94+1.18° 4.42+1.52° 0.39+0.11¢ 0.48+0.14¢
i 22 Lys 25.20+2.21° 24.98+1.96" 19.45£1.32° 21.57£0.69" 13.8420.77¢ 19.49+0.94°
M2 His 23.42+1.78" 24.06+1.65 13.78+0.99° 16.33+1.66" 2.18+0.21° 8.97+0.57¢
F2 R Arg 6.01£0.76° 5.71+£0.69* 2.1240.99¢ 3.37+0.58" 0.24+0.09¢ 0.6140.11¢

T R A NG FREFROR B 22 57 (P <0.05)

Notes: Different lowercase letters in the same row indicate significant differences(P<0.05).

R3 =XBERRAEN

Tab.3 Change of fatty acid in salmon mg/100g
0D 5D 9D
L-C- L+C+ L-C- L+C+ L-C- L+C+
AR C12:0 1.75+0.23" 1.79+0.33" 1.06+0.18° 1.27+0.22° 0.42+0.06° 0.58+0.10°
T = kiR C13:0 0.34+0.06" 0.41+0.09* 0.40+0.11° 0.41+0.07* 0.38+0.08" 0.43+0.08"
AR C14:0 0 0 0.05+0.03¢ 0.15+0.02° 0.12+0.03" 0.2240.02°
FHBERR C15:0 2.41+0.11° 2.53+0.07* 2.37+0.09* 2.41+0.10° 2.3240.13° 2.43+0.06"
F7SEEfR C16:0 341.35+£7.51°  343.61+6.67° 297.53+5.82° 315.62+4.97° 263.14+7.72° 284.98+6.68¢
FRHEHER C16:1(n-7) 53.64+4.62° 55.91+3.33 29.794+2.97° 36.54+3.82° 14.21+2.07° 20.09+1.99¢
i ARTR C18:0 230.37+£5.52"  228.45+4.78" 201.62+3.86° 213.77+2.52° 178.79+3.22° 193.90+2.86¢
2 C18:1(n-9) 298.79+6.82°  303.38+5.56°  223.51+7.11° 237.48+5.33° 159.93+4.32¢ 170.51+5.21°
AR C18:2(n-6) 64.6443.22° 63.66+1.07* 38.29+1.77° 42.96+2.12° 17.48+1.18° 20.2242.02¢
W JFRAR C18:3(n-3) 48.45+1.08° 47.7240.99* 44.62+0.97° 45.23+1.22° 41.54+0.72¢ 40.30+0.86°
1EAR C20:0 3.74+0.77° 3.77+0.54* 2.53+0.66° 2.85+0.71° 1.9940.31¢ 2.04+0.52°
T mRIREZ C20:1(n-9) 7.78+0.42° 7.66+0.33" 6.57+0.63¢ 6.92+0.31° 5.64+0.78° 6.28+0.66°
Tk FA R C20:5(n-3) 41.08+3.38" 39.14+5.57° 34.43+2.28° 36.74+3.51° 28.09+2.27¢ 33.70+2.82°
T TRk R C22:5(n-3) 4.25+0.03" 4.23+0.03" 3.98+0.08¢ 4.1440.06° 3.72+0.04¢ 3.98+0.01¢
TR KEIR C22:6(n-6)  37.62+1.86" 37.56+2.07 33.72+0.53¢ 36.29+0.91° 30.92+1.98° 35.17+0.78°

T FAT AN RN PR BV 257 (P <0.05)
Notes: Different lowercase letters in the same row indicate significant differences(P<0.05).
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Study on the preliminary mechanism of curcumin-mediated photodynamic
technology to guarantee the quality safety of salmon

ZHANG Han', WANG Jingjing"**, ZHAO Yong'*

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Laboratory of
Storage and Preservation Quality and Safety Risk Assessment of Aquatic Products, Ministry of Agriculture and Rural Affairs,
Shanghai 201306, China; 3. Foshan University, Foshan 528000, Guangdong,China)

Abstract: Salmon is popular among consumers because of its rich nutrition and tender taste, but it is easy
to be contaminated by microorganisms during processing and storage, resulting in nutrient loss and tissue
structure destruction. In this study, curcumin was used as photosensitizer to preserve salmon by
Photodynamic technology (PDT). The bacteriostatic efficiency of curcumin-mediated photodynamics was
investigated by detecting the proliferation of microorganisms in salmon treated with PDT, and the
mechanism of PDT to guarantee the quality of salmon was preliminatively explored from the perspective of
color difference, endogenous enzyme activity, tissue slices and water migration. The results showed that
150 pmol/L curcumin combined with light treatment for 1 h could effectively kill 1.6 log,,CFU/g
microorganisms in salmon. In addition, curcumin-mediated PDT significantly inhibited the activity of
ATPase and lipase in salmon, delayed the degradation of free amino acids and free fatty acids, thus
guaranteeing the structural integrity and moisture content of salmon, and extended its shelf life by 2 d. This
study can provide data and theoretical support for the photodynamic technology to guarantee the quality of
salmon, and promote its practical application in the field of food preservation.

Key words: curcumin; photodynamic technology; salmon; freshness preservation
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