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Abstract: A new antibacterial solution, UVC-GA was prepared by exposing gallic acid (GA) to UV-C for 12 h. Tilapia skins were treated

with UVC-GA, GA, or deionized water (DI), and then stored at 0 “C. Results showed that the sensory shelf-lives of the skin samples treated with
DI, GA, and UVC-GA were five, seven, and eight days, respectively. The dominant bacterial genera in the DI-treated skins on day five (DIS)
were Pseudoalteromonas (31.31%), Candidatus-Bacilloplama (21.5%), and Litorimicrobium (17.11%). The dominant genera in the GA-treated
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skins on day seven (GA7) were Aliivibrio (42.4%), Pseudoalteromonas (20.51%), and Psychrobacter (10.32%). The dominant bacterial genera
in the UVC-GA-treated skins on day eight (UVC-GAR) were Aliivibrio (29.81%), Candidatus-Bacilloplama (20.9%) and Moritella (11.11%).
The relative abundance of Aliivibrio and Pseudoalteromonas in UVC-GAS8 was lower than that in DI5S and GA7. In addition, the amounts of
quality-related chemical indicators, including TVB-N, TVC, putrescine, cadaverine, inosine, and hypoxanthine were lower in the
UVC-GA-treated samples than those in the DI- and GA-treated samples; whereas inosine-5"-monophosphate content was higher in the
UVC-GA-treated skins. The K value of UVC-GAS was significantly lower than that of DI5 and GA7. V-shaped pH-time curves were obtained
for both the DI and GA groups, whereas the pH decreased with time in the UVC-GA group. These results suggested that UVC-GA inhibited the
deterioration of tilapia skin quality. The prolongation of the shelf life of tilapia skins might be attributed to UVC-GA-induced alterations in the

microflora, changes in the contents of TVB-N, TVC, biogenic amines, and ATP complexes, and decrease in the K value of the skins stored at

0 C.
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Fig.2 Progress in TVC of tilapia skin during refrigerated
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Table 1 Sensory scores of tilapia skin during refrigerated storage
e 8 B 18] /d
Y AR
0 2 4 5 6 7 8

77540335 7.53£035%%  7.05+£0.31°™  6.85+0.29°%  6.12+0.05%
9.00+0.00"  7.81+0.27%  6.55+0277° 5441020  4.05:0.39"  3.22+0.09"™  2.06+0.05%°
DI 9.00+0.00"  6.47+0.38%  424+0.18%  1.09+0.10™ 1.01£0.14°™  0.71£0.06™  0.15+0.04%
UVC-GA  9.00+0.00%*  8.75+0.41%  7.53£0.445%*  7.02+0.32°™ 6.87+0.35"% 6.35£0.29"™ 6.01+0.23™
Ak GA  9.00:0.00* 835£020" 6.03£0.39% 547+020™  4.10£0.31"  3.10£0.29" 2.69+0.16
DI 9.00+0.00"  6.50+0.31%  4.63£030%  1.48+0.17°  0.75+0.09%  0.21£0.01"  0.10+£0.00"
UVC-GA  9.00£0.00%  8.85£0.22%  7.72+0.36™  7.324037°® 7.07£0.29°* 6.84+0.19° 6.63£0.25"
i GA  9.00+0.00* 7.50£0.11%" 631025  5.14£023°°  4.53:020%  3.00£0.11"™ 2.35+0.06°°
DI 9.00+0.00"  5.75+0.33%°  4.14£0.17%  3.96+0.28™  1.15+0.08%  0.66£0.107  0.20+0.05%
UVC-GA  9.00+0.00**  8.57+0.30%% 7.91£0.315%* 7444035 6.86£0.23% 6.3320.17°™ 6.37+0.05™
THEZE GA 9.00£0.00%  7.62+0.32%°  6.03£024°  533+0.19%  435:0.17" 3212023  2.56+0.06
DI 9.00+0.00"  6.15+£0.455%  4.05£0.15%  2.27+026™  1.10+0.15%  0.01£0.00"  0.01+£0.00"

E: FATRAFRE RRIFHEATREEZF (p<0.05); MRAIEIFRIAIFINBFERRAATRE ZF (p<0.05).

UVC-GA  9.00+0.00%*  8.86+0.35

1 it BT 2 T T PRV A P B T TR B
FERGI, Ak, T, TR N, U dHETE
AR it 2R TR R B A KT 7 A K AR 4,
XS = PR RN, SRR, FAE
JRBAE, GBI, Sk, bR EhR T,
WK 1 Fon, BRI R,  BrA R s o
YR T (p<0.05). %2d, 5 DIZAME, GA4H
A UVC-GA HAEBIE, Sk AL, 2

Fm (p<0.05), GA 2415 UVC-GA frgite. 4L,
AN EREE (p<0.05), MEAK F R
ZE5 (p<0.05). SR, DI A GA 415051 H 28 5.
7 d &¥T 1.0~3.9 Jul, Ui KR, DI
HA GA HIVEE VM R AUH 52 5 d 7 de

UVC-GA 4755 8 d BIUT KT 6, UBiiAf L —
BEAMEREEIRAS, UVC-GA ZH R TN e 28t
8 do Pseudoalteromonas +& R I JEWMAZ O g, Bere
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A REMRACYIFINEE, FKMREER, SEHS
b, MEIEPFIREY, AR, XA T
UV-C 4& 4 GA Ja 7= 4 7 M A3 PR 0, X

Pseudoalteromonas B AFHNHI R . 1§ UVC-GA
HIAR. B B3 =T DI 44A GA 4
(p<0.05).

2.6 ATP ft& 4 M AL

K 5 4 ATP E&4%) (IMP. HxR. Hx) 1 K {48
o GBS BTA R L 2 BE A VA RN (AR, TMP A
HxR &2 a0, KA Hx &2 AWHE 0,
FAERZN HxR S EFESLIYIAZE 0 d WA REE
7, DI ZHH1 GA 441 HxR & 8EAE5 4 d i8R B KE )
A& 3.63 F12.55 umol/g), 1M UVC-GA 4H7ESE 5d ik
FF KAl, 4 0.88 pmol/g. DI 4. GA 4041 UVC-GA
ZHIF) IMP B KA 34 3.054 4.11 F1 5.43 pumol/g,
UVC-GA A IMP & & REmTHE4 (p<0.05),
Ui UVC-GA A e &l IMP FEff. thah, HEE 2
d 2, Hx 22 e () 2 K& d g m, (=
UVC-GA 4K Hx S EEEMKT GA 4/ DI 4
(p<0.05), 1 UVC-GA A K AN 2 d R 2K
THEH (p<0.05). DI HF GA 41 K AH2HITEH
% 5d. 57 dEEAT 40%, UVC-GA 4% 8d A
i 20% . A BF5T R BN ATP [ fig i ok
“ATP—ADP—AMP—IMP—HxR—Hx" & Z Lg%
SEH, I HEEAZE A IMP (3818 58 4 BV s
291, AmFgeh, AIRE UVC-GA W FIBR AN M2 LT 1
“IMP—HxR”#1ki&1%, UVC-GA ZH1 57 P2 3 g
P 2 AR ) TMP HE— D R AR, I8t G fh B 1B
BN, RS AR . Hx BRSO 7 A 1)
AT BRALEEA ™, TFRRR, IMP 76 [ IA R A4 B
BEE R4k HxR, HxR 410008 Hx, %1 Hx
FRZH K fh = A k), AP R, A% 2d ik,
UVC-GA A1 Hx KT GA 451 HxR, {H HxR &
T, ATREE UVC-GA R8I 25 101 65 W b 1 2 A
K, /DB T HxR BB R ER . K
BTG ATP 2MEIKZ =4 HxR 1 Hx 5 ATP K514
FEF=IE b, EESEH T AR RO S e,
Hr K<20% 15 B AR AL 08T , K>40% 16 B S AR - U6
JEWGE 52, AR I, UVC-GA [ K EHAES 8 d
AT 20%, 1 GA 41 DI 5 HIFES 7d A 5d
BIRT 40%, #E—PUESE T UVC-GA il ATP Fff
RO G ok, S HREREEA, REEAZ
BATE e MrAE R+, AR EE
FIPUREMRAE 77, DRIt j7 b ATP [ AL IS AT fig
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Fig.5 Progress in IMP (a), HxR (b), Hx (c), K-value (d) of tilapia

skin during refrigerated storage
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FEANFIR IR T IR ARTRAR. i 2 B, 85 0d
N5 Ml B B A ARSI, R B o e [
B, DI4. GA 4. UVC-GA 4H7E% 8 d ik
Bl RAE, rAlEnk 23.15. 10.86 F114.96 mgkg. H
¥ 2d i, UVC-GA A EIEH &8 REICT DI AA
UVC-GA 4 (p<0.05). £ 0 d B 7R RIFEIO7E T £
AR, EH B B AR BN (R Y b g n,
7E55 8 d DI 41, GA #1.UVC-GA 411453 likF] 18.27.
6.46 f113.06 mg/kg. UVC-GA HEEHEFHLT GA

AN DI (p<0.05). BRI FEH f R = A 8 i
A e UVC-GA ISR i, W RE R A i i 2
B 5 1 B4 SRR RS U 5 I Pseudoalteromonas %
UVC-GA I i 0 R BRI 1 S ), 1 i o
GA WHIERIR . AR, BRANEMESARE S| &g
BRI BEEEN. SRS RER, Hh4n
AT, A Wi R R IR 2 P R SRR PR
JBER A, 2 St R A TR T ) E 7 et B
I AE A i B s i (T
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Table 2 Changes in biogenic amines content of tilapia skin during refrigerated storage

. e s i) /d
A Yle/(mgkg) 4R 5 5 J 5 . ; "
UVC-GA ND  020+0.08%* 1.95+0.16%  2.10+0.13*  3.02+0.81™*  4.58+1.02%  4.96+0.80™
J& B GA ND  1.19+0.07*° 3.08+0.17% 478022  590+0.97™  6.23+0.68"™  10.86+1.10™
DI ND 421+0.17*° 8.83+0.35%  9.66+0.21° 12.57+1.23% 17.66£2.37% 23.15+4.33"
UVC-GA ND 023+£0.07*% 1.50+£0.12%*  1.99+0.06°¢*  2.46+027™ 2.84+021°%  3.06+0.38"
F Rz GA ND  0.92+0.05%° 2.98+0.19"° 3.36£0.18% 424014  579+0.16°°  6.46+0.24"
DI ND  3.13+0.15*° 64140225  8.11+0.19% 10.21+0.13% 12.57+1.05% 18.27+1.33™

E: ND A4k, AR LFAEFHEAFITEEE LR (p<0.05), FF b EFHAFIEIEELZR (p<0.05).

3 Zig

X 0 CHABM P IR FIMAEIX R R
feb5. TVB-N. ATP 464 K&, V&, TVC i
R, ERIGELS (0d) i, fpz DI 4. GA 41f0
UVC-GA HMAEYIX & TVB-N. ATP E54). K
B V. TVC HRABRNAKR, HARMEN . 1
BEETIAHERZ, DI ZH. GA ZHA1 UVC-GA ZH IS E {F
AR SR, ZZEVEF RN S dy 7ds 8d. TRAUY
DIS.GA7 1 UVC-GA 8 HIIMAENX ZR A Bk 4 B i
%28 ,UVC-GA % Photobacterium 1 Pseudoalteromonas
HEIFHANEIER . UVC-GA 41 TVB-N. TVC. J&
ey R RIS LT (HxR) FICEAER (Hx)

GEEW VAR DI A1 GA 4K, 1H S-HpiRiIEr

(IMP) F& T HEH; UVC-GAS 1 K HEHLT
DI 5 #1 GA 7, BEE N A E K UVC-GA 4111 PH 1A
ERRRL S, 1 DI ZUM GA A E<V7IE. 1iiE
I AR A D R R R L T S SRR,
DI ZHAHEL, UVC-GA ZHA1 GA 4HA0 % Eth iz R 85t
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