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Abstract: The food safety of oysters treated with curcumin-mediated photodynamic non-thermal sterilization was evaluated using the

acute and 28-day oral toxicity tests. The results showed that the acute oral median lethal dose (LDsp) of photodynamically-treated oysters in mice

was higher than 40 g/kg-bw, which was classified under the practically non-toxic category, and compared with the control group, there were no

obvious abnormalities in hematology, organ index, and histopathology. After repeated intragastric administration of photodynamically-treated

oysters at the selected dose of 10 g/kg-bw for 28 days, no significant abnormal changes were found in the indices of the rats, including their

growth and development, body weight, food utilization rate, urology, hematology, serum biochemistry, organ index, and histopathology. The

results indicate that photodynamically-treated oysters showed no acute or subacute toxicity within the range of the experimental dosages, and

had high food safety, thus providing a theoretical basis for the promotion and application of this technique in shellfish processing.
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S (i) ABRAF]; TYL-C022E JUBHEHEEAL,
TR AR AT Neofuge 13R & R EHA R E L
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cm, JEHEGRE 1745 Lux) FRST 2 min, BIYGREEZE
N2 Vem? s ZJE, KH&AAIERSBISIR, HEER
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AR AR S48 (WBC) . 2040 i it 4k HR R T 2T J57% (One-Way ANOVA) 44T, [
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(Bas%). HUMLJEHAT RARMETIR A, FRED. .
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BEAT HE ey, 20 M4 400 BIAS LI . 2.1.1 DR FRIREF LDs
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T TR i(e) D e B, RS, AR ST

fAEEE / o=FALFUHT A E (g) - BAIIEIAE(g) 2 FFRMNAEIRE L. B3R 1 aTa, Sash 77 FH T
_ BV InE() - BMERE () LDsp>40 glkg bw, S &tk#tESgE™), 8T 95zbs

mER/g 3 BB O s,
N E R H I & (g) <100% @) 1 KBhFIIRAARIT /MR LDso B2 NT
HEE®E Table 1 Effect of photodynamically treated oysters on LDs, of

123 28d % v Atk mice

SPF 2@ SD K 60 R, £ NI 4d J5, 283 HMHIR  RTE%  LDsy(gkg bw)
WG MERE R SRBEN L A IEH 2 (NCO. Y630 /14 (PDT). NC 10 0
KHFNFIH (NP), F4120 H, MEMESE, 2RI #ett PDT 10 0 >40
UK. Jesh ARG . R Esh FI AR R NP 10 0
EEFIEIN 10 gkgbw, B 10 mL/kgbw (I NC 10 0
PG TARE N 0.18 g/mL), FR—IR, ELHEH Yt PDT 10 0 >40
28 d. SEEGHIIE &R &R E R e, B NP 10 0
M YK, BRMEIFCERRITARI. & 212 st RARE WA R E630
. PEEE LTSN B3 dRE—IRKRIAE 32 KEhFAIBH G N R AR A AR
A e, HAMBEREERE. SCIARY, M&H Table 2 Effect of photodynamically treated oysters on food
KRIATIRE IR . SLIZE AR, HRHERIM. 75 utilization rate in mice
MERIK RS A e bR; IR ShAkECA I, e ikl WENElg HBRElE RHWAREY%
M FEESR: BUG H M B SERER SR, NC  691+094 7858+1.63  8.74+1.17
THEAEREEG AT A, ST As 42451 #et PDT 664077  75.78+1.05  8.78+1.05
KA AS NP 6524093  79.65+1.41  8.13+1.12

o NC 5.19+£0.75  62.69+0.94 8.10+1.08
1.3 Gitaar ,
el PDT  4.96£095  66.41+2.36 7.21£1.24
eSS DL (MeantSEM) o, 5 GraphPad NP  4.75+0.72  67.19+0.72 7.09+1.06
Prism 8.0 #{HAEHIE], SPSS 22.0 #fEGtitorbr. H 2.1.3 &b Rodn i HLaG #eh
7 3 AENSAIBHAFXS/ R I A RIS
Table 3 Effect of photodynamically treated oysters on hematological parameters in mice
48%]  WBC/10°/L) RBC/(10'%L) HGB/g/L) PLT/(10°L) HCT/%  New%  Lym/% Mon/% Eos/%  Bas/%
NC  2.30+0.30 9.81+£0.20 152.50£2.90 957.10£106.71 45.76+0.95 25.09+£2.77 52.42+7.88 5.03£2.06 1.08+0.18 0.52+0.17
Ak PDT  2.14+0.22 9.60+£0.34 148.70+£3.73 838.60+79.51 44.27+1.05 34.77+3.45* 59.58+3.49 3.64+0.48 1.61+0.29 0.40+0.06
NP  1.69+0.16 9.93+£0.31 153.60+£2.71 822.70+70.19 45.49+1.20 29.49+3.26 65.26+3.36 2.78+0.39 2.09+0.30* 0.38+0.09
NC 3.03+0.84 9.92+0.33  152.80+£5.41 534.10+£51.92 45.97+1.48 20.72+4.74 71.9148.14 4.94+£3.54 2.03+£0.23 0.40+0.13
¥t PDT  2.17+0.31 10.01+0.15 159.80+£2.05 638.20+58.89 47.60+0.67 20.48+1.47 74.55+1.31 2.12+0.24 2.53+0.50 0.32+0.06
NP 2.05+0.27 9.65+0.29 151.60+4.24 505.70+£42.01 45.07+1.20 23.22+£2.16 69.65+2.50 3.20+£0.60 2.54+0.50 0.39+0.08

JE: *: 5 NC a4k, p<0.05.

290



R EmiB Modern Food Science and Technology 2022, Vol.38, No.8

x4 SRR YRR/ N RS 1R BEIRNE

Table 4 Effect of photodynamically treated oysters on organ index of mice

287 N LZEE FFREFE S % ARG £/ %% HREFEH%
NC 0.78+0.04 5.54+0.44 0.39+0.05 2.13+0.14
Ml PDT 0.74+0.06 4.93+0.21 0.33+0.03 2.15+0.10
NP 0.71+0.05 5.35+0.40 0.34+0.04 2.09+0.17
NC 0.46+0.03 3.38+0.21 0.30+0.04 0.98+0.06
Mt PDT 0.46+0.02 3.37+0.19 0.27+0.02 0.93+0.04
NP 0.52+0.03 3.38+0.18 0.31+0.02 1.02+0.04

MEFRHEAN, s SN REER G 14d R EE K
WE, EEWRRR, HEIENAR 4. Wk
2 ffizn, 5 NC 2080 NP 2HAHLL, PDT 48, AN
hE R, HEEULEYRHRIIA R EES
(p>0.05). RGN 1AL ERA LA AR /N BRAR H AN &
FEAEAN R R

ML FUASAR 22 FEFR AR NV 2 0 BRSO A A
BUR SN, T s N — G IV i AT LA 2 288 B
TRAKE L, DAV 2RISR P 3R, VR
IH FURG I 25 R AN 2% 3 Bz~ . PDT 2Lt/ iR A ks
P20 (Neu%) 5 NC 4IM L B30, BA S
THEE L (p<0.05), {H5 NP ML Z RIS EE
X (p>0.05), HHHASEEAEEFZSHLTHEN
(6.5%~50%). NP ZHEME/N R MR 4B 4 b
(Eos%) 5 NC ML EEwn, BHFi%E X
(p<0.05), 55 PDT HAMHLLEAH G ¥E X (p>
0.05), HHASSEAEEEZHEEEN (0~7.5%).
e HAR R FRZR G AN, EIR AR AR
HEEE o HR M S e bR, A3 g0t 4
(WBC)- ZL4HAE -4 (RBC) . IML41 K 1K E (HGB ).
LM (HCT) /i3 (PLT. k4t
Horth (Lym%). HAZAM T 7 bl (Mon% ) WE B
KA 70 (Bas%), &SEind 2 m#A R A B3
PEZER (p>0.05). %85, J6sh Sy RbERAwG X /N B
FNA TR A A8 i 2 5] o
214 s RIEEFEE 7m0

I B PR AT E — e FERE_AREILA 2% (1 DD R s 5
ARSI, % 4 A4 RIIESE . 5 NC
ZHAT NP ZHAHLL, PDT ZH/NERACE. AR, AN
BRSO R EMEER (p>0.05), WHEEN/AbEE
S A /N B ) N A A ZA 7 AR AN RS
215 HABREFHE

SIS EET, S S H /IR T AR AR, RO
FE . B BiE A AR A S B IAME . i
BRI, BRI ZJah &N RO
FE R B EEAS E M TSR AT, HE 1

AL, NC 4181 NP 41AHEL, PDT ZH/)N SR S246 7 25
YA 22 31| B (2 g AR AL

NC PDT NP

B 1 Sesh it R s/ FRABLRIR S AISIE (200 X)
Fig.1 Effect of photodynamically treated oysters on
histopathology in mice (200x)
Z: NC: EH4; PDT: AzhA48; NP: Rz H.
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Fig.2 Effect of photodynamically treated oysters on body
weight in rats
Z: NC: EH4; PDT: A3hA4; NP: KAz H4.
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FEFAEIR . RE. R R POR SRR AT LR
LI A KRS, RS FRAESZ A K B A A
RN, IR, AR AR WA F AL, B

utilization rate in rats

7] KEHEE  BREE  RWAAEY% SETBATAT R SRR I B 5 NC 24580 NP 2HAH
NC  231.05£5.06 581.69+2.51  39.71+0.83 b, KREREEETUK. SSRGS IR IR Ta bR T0 535 7%
bk PDT  222.17+6.88 558274425  39.99+1.23 o HE 2 775N, R KRR EL 2R K,
NP 222244574 543.00+437  40.74+1.06 L BR P AR BT P I KRR . [RIRS, 4R
NC 126344686 414474837  30.39+1.28 R BYIFHER LR EEZS (p>0.05), WES. LA
ekt PDT  117.78+6.27 401.71£3.96  29.33+1.54 FERRIH KRGS RIF, sl fjab R4 b %)
NP 121654378 39125187  31.1040.98 KR R BRI 2 = AR B

R 6 SENFIRIBHEFIT KRR E AT
Table 6 Effect of photodynamically treated oysters on urine index in rats

285 G pH BLD/ PRO/ WBC/ GLU/ NIT/ URO/ BIL/ vC/
(cell/uL) (g/L) (cell/uL) (mmol/L) (mmol/L) (umol/L) (umol/L) (mmol/L)

NC 1.014+0.001 6.95+0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

#b PDT  1.0174£0.002 6.75+0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NP 1.016+0.002 7.15+0.11 1.00+1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NC 1.014+0.001 7.15+0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ek PDT  1.013£0.002  7.20+0.17 0.00 0.015+0.015 0.00 0.00 0.00 0.00 0.00 0.00
NP 1.011£0.001 7.30+0.19 0.00 0.015+0.015 0.00 0.00 0.00 0.00 0.00 0.00

R 7 AENDAIEH YRR AR M AT

Table 7 Effect of photodynamically treated oysters on hematological parameters in rats

WBC/  RBC/ HGB/ PLT/
10’y (10'*L) (g/L) (10°/L)

NC 6.08+1.00 7.16£0.19 159.80+£5.08 1007.00+£78.46 43.69+1.16 10.68+0.85 83.20+£1.07 5.55+0.44 0.48+0.11 0.05+0.02
Mkt PDT 6.57+1.17 7.3120.41 159.80+8.72 844.50+104.28 44.25+2.42 10.12+1.53 82.74+1.65 6.53+0.79 0.57+0.09 0.04+0.02
NP 6.74+1.12 7.22+0.23 160.10+£5.92 819.00+107.74 43.43+1.39 10.47+£1.49 82.84+1.69 5.91+0.70 0.72+0.09 0.06+0.02
NC 2.7240.66 5.62+1.04 122.20£22.75 556.00+120.54 33.44+6.14 9.90+0.93 83.17£1.15 6.00+£0.73 0.89+0.21 0.05+0.03
¥kt PDT 4.13+0.61 8.10+0.20 173.20+£3.90 817.20+39.34 46.92+1.11 11.03£1.12 83.49+1.31 4.42+0.34 0.92+0.11 0.14+0.03
NP 3.69+£0.58 6.85+0.76 146.10+£16.05 883.80+£114.82 39.43+4.27 9.10+1.05 84.38+1.73 5.19+£0.65 1.234+0.13 0.10+0.03
7 8 HKENHRIRH WRRT AR B (L RIS
Table 8 Effect of photodynamically treated oysters on Serum chemistry profile in rats

205 HCT/% Neuw/% Lym/%  Mon/%  Eos/% Bas/%

GLU/ TC/ TG/ TP/ ALB/ AST/ ALT/ CRE/ UA/ BUN/
(mmol/L) (mmol/L) (mmol/L) (g/L) (g/L) (U/L) (U/L) (umol/L)  (umol/L)  (mmol/L)

NC 6.34+0.53 1.21+0.08 0.56+0.06 70.98+2.36 27.06+0.78 143.27+£16.34 45.01+4.06 37.48+2.88 71.64+£15.23 4.98+0.54

#bt PDT 6.60+£0.62 1.33£0.06 0.51£0.04 69.44+1.55 26.74+£0.54 110.60£11.52 42.42+3.62 35.78+4.28 66.30£8.41 5.30+0.56

NP 6.46+0.35 1.18+0.05 0.50+0.04 69.93+3.78 25.61+0.93 105.24+8.97 39.54+2.12 30.23+1.41 70.27+16.84 5.02+0.51

NC 5.58+0.48 1.72+0.09 0.37+£0.03 74.72+2.46 28.52+0.58 92.34+11.38 28.95+£1.47 37.05£2.76 86.58+5.19 4.68+0.67

el PDT 5.61£0.26 1.75+0.09 0.39+0.03 73.96+1.19 27.99+0.56 91.86+7.63 34.65+4.28 34.23+3.14 85.8949.21 5.83+0.64

NP 5.50+0.28 1.54+0.09 0.38+0.03 71.48+1.16 28.33+0.71 79.12+14.66 31.20+2.39 34.03+2.49 88.9+6.01 6.28+0.51

222 KRBT H A0 NP 4AHLE, PDT AKRIBHINEE (SG).
PRBFT UL ARSI L, PR A A REfS 1 pH {H. F&ufl (BLD). JREH (PRO). FH4HHEL (WBC)-

205

RS2 B A HUARTRERC T, B RSN
B VEN BRI RGBSR IR . SR BRI
HILERFIEVIR, RUAF . K 6 7lH, 5 NC
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224 sPR R AALEgFh

L35 A=A 2 VAl 25 W% sh P 25 A F ) L 2 4R
bR, AERTEFRAML BB A0S B 2, 10 H T DATI

DU B 2 A I AR AP A5k R s AR AL R
SER N 8. 5 NC 4R NP 4HAHEE, PDT 4LKRK
WM (GLUD. BHERE (TC). HW=8 (TG).
A (TP). AEA (ALB). AHHEEEE (ALT).
B RN (AST). WIE (CRED. JRIEE (UA) Fi
JREH (BUN) fBbrA BEZER, NEEGEE
X (p>0.05). FHULBEEA, ah /7 abFRAT AT R L
BRI IhEE T B TSR Te i AR R
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R 9 ABNFIRH AR KR AR E RN

Table 9 Effect of photodynamically treated oysters on organ index of rats

83| SIEAEES Y% FTREASEY%  FRIEASEUY%  BIEAREU%  EALEH% 9P RAEH%
NC  0.39+0.01 3.0040.12 0.19+0.01 0.79+0.01 0.900.02 -
M PDT  0.38+0.01 2.99+0.08 0.20+0.01 0.79£0.02  0.92+0.03 -
NP 0.38+0.01 2.85+0.08 0.210.01 0.77+0.02 0.94+0.02 -

NC  0.39+0.01 2.79+0.08 0.19+0.01 0.710.02 - 0.07+0.00

ek PDT  0.42+0.01 2.83+0.10 0.20+0.01 0.75+0.01 - 0.07£0.00

NP 040£0.02  2.72+0.06 0.22+0.01 0.74+0.01 - 0.060.00

NC PDT NP

[ 3 Sean It Rt HRxT AR LB LURERF RIS (200 X)
Fig.3 Effect of photodynamically treated oysters on

histopathology in rats (200x)
7Z: NC: EF4; PDT: AahA4; NP: KAsh A4,
FAH R BNE SRR A R WL 9. 5 NC 4L
NP AAHLL, PDT ZKEUACIE. R, JBAE. BIE.
SR HAREII TR EN R (p>0.05). K, b
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