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UVA %P BT E] X3 ML 28 = XF HRANL
FEH %’%ﬁkﬁwﬂﬂﬁﬁﬁ

FEY azp®® BmAB?2 E ¥V OEHEWS REK # g2
(1. AKPPRPEE R RSB oR G BIgEERE LI§ 201306;
2. U EKRMAI S B B0 KRR Al AR A ERIE Rl v RS R R L E
HRGFEARFHSAYBEARESLRE IR FHEH  266071;
3. HEEFAEAFRAR AR HE  276800)

WE &4 A KK (Ultraviolet A, UVA)E B A MW EZARH 2, BA—EMAESTE ., Ko
R 450 B AR E 4(9.56+0.10) g By AL 44 3 4T (Penaeus vannamei) 4 5% B 1 4 1201 @ 12D 4 i
LED #T [ £ 32(1.00+0.02) W/m*]1E & & K JE , 78 £ [l UVA [ 3(1.00£0.02) W/m*] %} i 18] (0 h, Toy;
2h, Ton;4h, Tyn; 8h, Tgn; 12 h, Tiop) THAT N 28 d By R L0, 4 F 2 n, ZEFF UVA PR
KT, A AFALFHEAPEELTEREZR, Ton M Tan AWHIE 2 ERZ R n, T, A0 K
EHBETT Tyn 450t H b 4 (P<0.05), Tsp 0 Typp 2L KL 8 A B 2 15 T E & 41(P<0.05), £
AREZRAEE; Ton it Ty AEXBREE. LFEEBRSCENNARSCENEER THHA
(P<0.05); JL4h % Xt 58 4@ 0 fg B B2 (SFA) & & 7 27.85%~40.70%, 5 A 1 701 i B B2 (MUFA) 4 & 4
10.63%~16.31%, % T F0fis i 8 (PUFA) 4 & H 38.81%~49.61%, & T, Ty A2 E 5 T H M
A4 (P<0.05), HAEWAR LR EZR, % AR, 2~4h th UVA #hJE i ] 88 46 B & A4 3 oF Al
W E IR A
FE4E AL4ERTIT; UVA #ERE; &R R
hESYES S963  CHEEFRIRFE A iifﬁ? 2095-9869(2023)05-0153-09

LY XT R (Penaeus vannamei) k) i . ) EE A 66.52 J1 t, 43l B e 2RI K SR 2 i AR K
ZREVEIRMERZE , HF ™= TRERFFENR, £20 M EAED 67.48%F 15.62% (Lol At &Rl
A7 7 3 [ PG ER AT 1R U 2 T 7K 8 M%Ew?ﬂ%i% W BRI SE, 2021) ML IEXTIF BT A K Gk L Bt
B rp AR AR, AR 22 ORI A I Sk Sk £ W T . RITTEESE | PR S SR, R T T
RGBSR RS SR RN R 2 —  RFREE . T AR IR G AR R e TR R S,
(Ler s, 2008), FEFE, FANESTERA = HAE 2020 4 HAT MR A BT, B 550y mm A L,
iKF] 186.50 J7 t, Horb, WEUKIFRAE 119.77 J1 t, K T ASRFEIRA TR HAROCE, &R e B
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HAT, EAMFEFR, XHRxHedEw s, AL |
AEAE | B RIA A A B R 2 b 32 B SE MR (Coyle
etal, 2011, You et al, 2006), K, 7EFRFE M FEP AT
#GRR H TR B,

LM A OGS A B, B EENAS
Uikt EAME UK 4 UVA (320~400 nm), UVB
(280~320 nm) 1 UVC (200~280 nm) 3 > Bt
(Madronich et al, 1995), M1 UVA fil UVB AI LL%Fi%&
KETRNRAKR, UVC B EYAEE, HERAZE
e, FIJLEASBA kR, TAk,
FEIRBEXT Sl LA 55 0 14 1 AT 5% 328 3 T 8 L A
TR, W CFNERIGKT S (R e 5 R 6% A7 S04t v 2 1
308 PR JILIA & B (Karakaya et al, 2009); AS[a] G
2H BT MR 5 14 i (Dicentrarchus labrax) i) 1L A # 35
RN LB TSR], A ELER T SR R 5 T8 A gk
FH (% MLEE, 2019). WFFE N ARG H KR A Y IR 7 i
FEERAME T R : UVB 892 3806 1 b ek
W2 R . BETR S5 R AR A DL R AR R T B
(Worrest et al, 1978); %840 2 {di ] ] 47 £ ) fid
(Girella laevifrons)FE 1 IN  IREEIG K 2248, Jff
HAT R b w1 T 3R A AT, 2R i fg
SE i FN Az 5% 2k £ (Pulgar et al, 2017); K 25 6
(Scophthalmus maximus) %l fi 5L Xt UVA U= Y 1
BRBOCAN, UVA oG AR A% £ = AR £ R AE KAk
#(Browman et al, 2006); 5 2&FE1E 1A KFFOLEMT
BANMAAR [, = 3] 11 (Gasterosteus acul eatus) 4 K 16 5t
4h UVB RS FEOLA KSR, MAATEECT B
FF LA R A 200 R/ B A A B R, 1 H A K
BRI Y 52 8 T FUm 2 (Vitt et al, 2017); 224
REAE A RO Y S B S B A0 R e, R Il ok
2 L FRIAR 2 40 R, 30 HG e BT R BE (Salo et al,
2000); M, ATHHN UVA #1 UVB FEEHF 2535
Jb#% J33 D1 (Pseudocardium sachalinense) 48 fb 7 # i 3
1458 (Dahms et al, 2010), UVA Fl UVB E/Z 1l & 2
Jok: T AR S 2 R R B ke v ) 7- R AR R B VD,
XATIREXT AEFFE RARK . BRINEEREAEAR
(Tibial dyschondroplasia, TDP)FI{) £ A& % % L K
XA SR 2 VD ARk 4R & S H B Koy BT
B VE I (E R R, 2010), {HZAMEXT XRS5 5
WA 25 R A FRER 9T . Fei %6 (2020)F 57 & BE,
TS0 58 A TT LS i LA i %o R 1 A K R ALk 1
AEFRZS , HrP 26+ UVA BEIREE il A %I Y
AR TEMCEERE ., Wang Z5(2022)0F 5 45 KA,
TEAGIE LAY ETRAN 2~4 h B UVA SEHRXT LAY

IR . B I R EL R G &R R 4R
M, CAET A N T A A 2 ARE DL L S04
S, HEDZE ST R HOE SR A, LAY
BRI AE— E R X TR . T E, A
TR P EANETRE R S, Al 5 R[] UVA
AH (0L 2. 4. 8 T 12 h)Xef FLAN T X6 R JUL PR 755 9 B 4
PR R ], U 45 S S PLAN U5 Xof R S 7 b ) 2
RIETFHEML IS S %

1 #RE5FE
1.1 SEIgHE

S L R R LR TR AR P R A R
OS] o XHIRE B SR T, FRAEAE R ALK AR (.
20 80 cm, M 100 ecm, A BUKIEIRF N 400 L),
HEATO I 1 A Ik, DA IS 1 SR AR R AR . Wk
WA, SR AR TR, B H 07:00, 13:00
1 19:00 %1 EHME 1R, 1 JEG, HEH 450 BIRR
STRRAE B I FLAN S X IR R4 S5

1.2 EFH*E

W 5 PAE UVA ADERH A SEEZH (0 h, Top;
2h, Top; 4 h, Tap; 8 h, Tgp; 12 h, Troyw), WHNKE
3IAEE . HILBES SRR 48 cm, FE: 45 cm,
48 cm, HRUKAEEF: 70 L), SLEIFGE, F45%
FAGT A 30 B YA Y FLAA X I, A (9.56+
0.10) g, SLIRFEWI A 28 d. LK), BAFEIHARIY
R A TR TR <, B H 07:00, 13:00 £
19:00 M & HEME 1 vk, & H SRR 4 A R
R P XTIR BB Y 3%aEA T, AR, R
BIRRE AR, RS 1 h SCERI ARG, TR

S0 T ' I (B P R AT, A [ A B2 () R R 3 '
A PEATIE RS, DA AL BRAH 2 [RDGIR A9 A XI5 5y, i
PR YRR AR ARE » JETRN LED KT (#h i Rl
Bt AR TR AL T, ToE AR IR AR AT FRA F
Ay, ATHEIEE 2 e, 4k 20 kK
400~800 nm)F1 UVA (£ 380~420 nm), JGIFZ4AE
JKTIE 2 50 em &b o FEFRFE (1L 7R H )06:00—
18:00 4F 2 h #E4T 1 ¥k UVA SEHRilE, FrS5iAdim
Je BOEHI{E ) S0%AE AL 6E . 2 Mk Hoksiyh
(1.00£0.02) W/m®, YGiEATEFE I E N 1210 : 12D,
T A PLA-20 #4106 R T AL (BN T G LA B
e A R EDAEK T B 5 2 em AR 5E Y6 IR G B T
iRl

SEE G, RS R REYLEERL 3 HXTER,



%53

ERERRAE UVA AMSGIT )05 PLAA S LD 22 28 55 o 5 a5 155

A SEE A S 9 REXTHF, BRI (T W) 47 R
P LG R B Tk b, RO RREENA, BT
15 mL HRAFE T, RAFAE-80 CokA T E TRl .
SAFER i AR TR 25 1 A 22 o

1.3 MEFE

131 FHE IR 00 E KAMES | GB
5009.3-2016 K 105 CHk; HEATENES
I8 GB 5009.5-2016 >R FHLIRE Rk MR & &
ES M GB 5009.168-2016 K R KAhLik; KK
SHERIES M GB 5009.3-2016 SR 550 CHIBE
132 BEHEgegml & JIg 17 R ) 5 R ASUAH 6
TEEINE o PRI ATAREE &, (AR E TR
95% L BEXHAFEIEATIK A o 95% £ BERN £ Tk A T ik TR
B A A B IGR X K A 5 1R A T RTAR B, (RS
ARSI (Agilent 7890A, Agilent, 25 [E)FEAT G iR
W HERA IR I s TR A o o 4 0 v R B Y
PRt 2, X IERR v il 26 15545 i 10 R 6 R ot v P e
J&E R AR o

133 RAmeymE KR 1Y 2 R I ER R K
fiftik o PR S IAREG i, B HAE 6 mol/L Ay ERRh

110 ‘C /K fift 22~24 h, F|H & 3 # 53 H1 1 (Hitachi
L-8900, Hitachi, H 7<),

1.4 #HIFAIE

K1 SPSS 26.0 FR 43 520 s #EAT BN ZR 7 22
51 #(one-way ANOVA), F|H] Duncan £ & HA5Hr
AFALPRAE Z | 225 DL P<0.05 1E R 25 W3 bR
HE o A B s R AT Y (E AR 1E 22 (Mean+SD) 1Y 75 X
HATHRIR

2 #R
21 ENEFERS

ANTR] UVA MG LA T X R AL 8 5% B
P25 R W 1, W3R 1 P, AF UVA #MGE
£ Tyn M1 Ty LH ARG G 5 5 10 0, v T HAth
B Ty W E S i, U Ty M Toy
ZH, B 3 402 TR B2 (P<0.05), Ty Ml Tin n ZHAY
FELIE 5tk 25408 T oA 4% 20 (P<0.05), {HL R 20 1] 2 S5 A
B T, ArHED & & B EIKTER Ty 414 H:
4 41 (P<0.05) . 45 21 (8] 7K 43 FHLIK 73 7% 152 UVA b
FERF KA 2

X1 AEUVAREHTAMEMHEREERSEE(TE, %)

Tab.1 Common nutritional component contents of P. vannamei under different
UVA light filling duration (wet weight, %)
UVA #MEIHS Koy KKy HEH RLIE
UVA light filling duration/h Moisture Crude ash Crude protein Crude lipid
0 78.31+1.12° 2.64+0.09° 16.91+0.81% 1.69+0.04°
2 78.61£1.31° 2.66+0.10" 17.18+0.52" 1.79+0.05%
4 77.43£0.57* 2.73+0.08" 17.02+0.36% 1.83+0.06"
8 76.94+0.60" 2.76+0.08" 16.19+0.15" 1.60+0.06°
12 78.28+1.57* 2.68+0.09" 15.77+0.07¢ 1.51+0.02°

T =SNG R IR 22 53 .35 (P<0.05)

Note: Different lowercases in the same column indicate significant differences (P<0.05).

2.2 RERAERZARK

ANIA] UVA MG T PLGA Tz S IR L PR B 15 R 2H
IRAERIE 2 FLANEEXTER LA & A IR IR £ 20
FEMIR (C16:0), BHSAR(C18:0), JMAR(C18:1n-9), I
MR (C18:2n-6) . EPA(C20:5n-3)F1 DHA(C22:6n-3)%
18 Ffro LAV XTHRJILPA () 1R IR 7 2 (saturated fatty
acid, SFA)H, C16:0 (7 Fb# T, Bl 17.19%~27.03%,
HKH C18:0, FH#H 7.82%~10.99%, —HIITE T,
Ty o 415035 0 T HAB A 41(P<0.05); B A F ik iy

FRLL C18:1n-9 HE, Fimh 8.46%~14.21%, HIET,,
Ty 45 T HABA41(P<0.05); iR . EPA
l DHA IS EAELE T, o M Ty n 4H 5 &5 T HALR A
(P<0.05). SFA &l 27.85%~40.70%, MUFA 7t
H910.63%~16.31%, PUFA 7N 38.81%~49.61%,
HAE T, o M Ty o 405025 T HADAS 2H(P<0.05), HAE
2 ZH 6] JC i 35 25 5 on-3 Fl n-6 ZR 5 Z2 AR i 5 2 £
SERAE Ty o 1Ty o 4100 355 T H A 4-41(P<0.05),
TE Ty A& iAC, HKOh T4, 32 225 A
3 (P>0.05),
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Tab.2 The composition and content of fatty acids in the muscles of
P. vannamei under different UVA light filling duration/%

JIig 7 R UVA #MEHHK UVA light filling duration/h

Fatty acid 0 2 4 8 12

C12:0 0.46+0.02° 0.44+0.04° 0.39+0.01° 0.40+0.03° 0.43+0.02°
C14:0 0.45+0.04° 0.45+0.03° 0.46+0.02° 0.42+0.01° 0.54+0.02°
C15:0 0.45+0.02° 0.410.01% 0.4140.03% 0.43+0.02° 0.42+0.04°
C16:0 20.09+0.48° 27.03+1.46% 27.00+3.62% 18.26+1.99° 17.19+0.08°
C17:0 0.46+0.02% 0.44+0.03% 0.43+0.05% 0.40+0.02° 0.40+0.01°
C18:0 8.56+0.64° 10.2620.10° 10.99+1.69* 8.74+0.10° 7.82+0.06°
C20:0 0.54+0.01* 0.5140.02° 0.5240.04% 0.52+0.01° 0.51+0.01°
C24:0 0.53+0.02° 0.5140.02° 0.50+0.02% 0.50+0.01° 0.53+0.04°
SSFA 31.54+1.11° 40.05+1.46° 40.70+4.67° 29.64+1.95° 27.85+0.06°
Cl6:1 0.16+0.01% 0.13+0.02° 0.14+0.02° 0.14+0.02° 0.13+0.03°
C20:1 0.43+0.04% 0.4440.03% 0.460.01% 0.45+0.02° 0.44+0.02°
C22:1 0.57+0.02% 0.55+0.03% 0.52+0.01° 0.55+0.03% 0.55+0.03%
C18:1n-9 10.57+0.68° 14.21+1.45% 14.13+2.06° 10.50+0.15° 8.46+1.22°
C20:1n-9 0.96+0.03% 0.98+0.06" 1.04+0.03° 1.05+0.02° 1.05+0.10°
YMUFA 12.69+0.67° 16.31+1.45° 16.28+2.08" 12.68+0.18° 10.63+1.31°
C18:2n-6 12.28+0.38° 14.31£1.50* 15.51£1.53% 10.86+0.52° 10.44+0.35°
C18:3n-3 1.2940.05° 1.15+0.07¢ 1.22+0.08" 1.62+0.05° 1.15+0.03¢
C20:4n-6 0.96+0.01% 0.94+0.03* 0.89+0.02° 0.98+0.01° 0.38+0.14°
C20:5n-3 13.62+0.53° 15.20+0.48* 15.41£0.97* 13.88+0.11° 13.75+0.51°
C22:6n-3 14.56+0.27° 16.67+0.05% 16.57+0.11* 13.33+0.09° 13.08+0.07¢
YPUFA 42.71+0.88° 48.27+1.83% 49.61+2.11° 40.65+0.35" 38.81+0.59°
SUFA 55.40+0.34° 64.58+2.94 65.89+4.06° 53.33+0.47" 49.44+0.78¢
Sn-3 29.47+0.68° 33.02+0.58° 33.20+0.94% 28.82+0.25 27.99+0.49¢
>n-6 13.24+0.38° 15.25+1.53% 16.41£1.54* 11.84+0.53% 10.82+0.29°

TE: SFA: HIAIEINTR s MUFA: SRR ARG ; PUFA: ZAEHARIIIR 5 [FAT A /NG 030K 22 5 11 3% (P<0.05),

TIE]O

Note: SFA: Saturated fatty acid, MUFA: Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid. Different
lowercases in the same row indicate significant differences (P<0.05), the same below.

23 REMAM

M2 3 AT, A LGN LA kG 17 A
WAL (O ER AR ). Hh, 4% 7 Fhbf e
HFR(EAA). 2 Fib U R 2R (HEAA) R 8 FhIE LT
HIER(NEAA) . 720 TEs R, 17 P& 3L/
A UVA #OGRHC R A i 22 5, Hir, Ty,
Ty w3 M A IER(EAIR . 7o AR
M) 1 Bl i MR (R 2 2) 3 FhAE 75 B R (R
ZH@IR . REARMH AR DL S EER . 7 = 5
2 | Py 2 B RN E T LR o B e T
4521 (P<0.05), 2 1A 25 54 5.3 (P>0.05); 3 Fli

T RBIRHATR . Fo @ RAARNER) & = EA
[i] UVA #MERHE T 22 518 535 (P>0.05) o MXTERILIA
AIEMALR P AT LIS, AS[E UVA #MEIHK T R
WLIAI Y 17 Fh 2 BE R Th 1 R 43 24 B8 & it 51, Ton < Tans
Tan Ton Al Tion HALA A ZTR S 850510 2.02%
2.72%. 2.711%. 1.95%FH1 1.93%, 15k A H 4
REHAMR . KEATR . 5L Rz iR, Mz & i
{E\E’ TOh\ Tzh\ T4h\ TShﬂEﬂ TIZhQEHR[ﬁqJ%%M/E\i
3R 0.02%. 0.03%. 0.04%. 0.03%F1 0.04%, A
il UVA #hJ6Rf K F X EF LA A EAA/TAA K
0.36~0.38, EAA/NEAA 7£ 0.68~0.73 Z [a], #[a]255%
IR 52 (P>0.05),
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Tab.3 The composition and content of amino acids in the muscles of P. vannamei under
different UVA light filling duration (wet weight, g/100 g)
A UVA #MERFHK UVA light filling duration/h
Amino acid 0 2 4 8 12
KR Asp 1.31£0.02° 2.01+£0.09° 2.15+0.16° 1.3120.04° 1.28+0.09°
I =R Thr* 0.53+0.02% 0.51+0.03% 0.55+0.02% 0.55+0.03% 0.56+0.04%
22 Z PR Ser 0.56+0.04° 0.49+0.01° 0.55+0.02° 0.53+0.02%° 0.52+0.04%°
A AR Glu 2.02+0.13° 2.72+0.24° 2.71+0.32° 1.95+0.14° 1.93+0.21°
B Gly 1.5440.09° 2.41+0.22° 2.38+0.10° 1.53+0.17° 1.55+0.18"
AR Ala 0.82+0.09° 0.91+0.02%® 0.94+0.03° 0.84+0.01° 0.85+0.03°
e R Cys 0.02+0.00° 0.03+0.00%® 0.04+0.00° 0.03+0.00° 0.04+0.00°
B BR Val* 0.58+0.03° 0.61+0.01° 0.65+0.02° 0.58+0.03° 0.61+0.03°
EH R Met* 0.55+0.00° 0.63+0.03" 0.65+0.01° 0.53+0.01° 0.56+0.01°
FILHER 1e* 0.57+0.06 0.52+0.03° 0.57+0.03° 0.55+0.01° 0.54+0.02°
SR Leu* 1.08+0.13° 1.95+0.01° 2.03+0.05° 0.95+0.02° 1.03+0.04
1% &2 Tyr 0.46+0.01%° 0.48+0.01%° 0.49+0.04° 0.45£0.01° 0.45+£0.01°
AN R Phe* 0.65+0.04° 0.64+0.02° 0.68+0.01° 0.67+0.02° 0.69+0.04°
#H R Lys* 1.33+0.23° 1.90+0.19° 1.94+0.37° 1.12+0.15° 1.11£0.05°
HA R His 0.29+0.02° 0.29+0.02° 0.34+0.02° 0.33+0.01%° 0.31+0.03%
&R Arg 1.1540.19° 2.29+0.45° 2.1240.31% 1.1140.18° 1.3040.03°
NI R Pro 0.47+0.03¢ 0.60:£0.02° 0.66+0.03° 0.61+0.02° 0.54+0.03°
BRI TAA 13.93+0.31° 19.00+0.38° 19.44+0.14° 13.62+0.28° 13.86+0.31°
T RILER EAA 5.27+0.32° 6.77+0.11° 7.07+0.38° 4.9440.15" 5.09+£0.04°
e E LR NEAA 7.21+0.27° 9.65+0.48° 9.91+0.52° 7.24+0.30° 7.16+0.32°
PN E IR HEAA 1.44+0.17° 2.58+0.44° 2.46+0.31° 1.44+0.17° 1.6140.04°
EAA/TAA 0.38+0.02° 0.36+0.01° 0.36+0.03° 0.36+0.01° 0.37+0.01°
EAA/NEAA 0.73+0.05° 0.70:£0.04° 0.72+0.07° 0.68+0.03° 0.71£0.03°

Note: * represent the essential amino acid.

3.1 AR UVA #hrHE I LAESTIRALA E R E 75
o= 0b-A0

FULTAL 5 5 I DAY PR 2K i 5 7% B B2 s, 1T L
AR Xt I ELA A T v 2R R, e — Rl R B SR
HEE TR (EAT S, 2017). WFh . FR5E IR F0 i
RHBEEUR P K A s LA A S 22K, R IR
F5 B8 PR BT LA KB W 00 4 AR 4 R W K R sl 4 LA 1
AT o KA B ) R L 23 2 BB AR AL 1 5
M (ZKIEBLAE, 2021), AWFEEM, BWORIABERE KR
JE A AR T 825 (Oncorhynchus  myki ss) T I 4 RIS 5 &
i, RIS EOEL
TH FE K 2 B8 1 LA X PR 85 Wp 38 (K arakatsouli et al,
2007); ARHFFE 1, T, Al T 7722 TR,

UL, KBFE A UVA #PEXT FLAN T iR i B T — 22
FEPE A0 5 A E) B UVA #MG(T, o AT Ty )13
B FEOUYY IR L PALRR 7 e O RRAIG, 150 I psf
[ UVA X HOR AR e 557 A B i 8870

4, Karakatsouli Z5(2010)AF 5T B, K50 AY 2106
HE SR 1T L 5 35 49 i 8% 888 (Cyprinue  carpio) fa {4 JIL [N 25
HR & AR, T, AEAR S 8,

HWKHK Tan F1 Tondl, H3dMERANTE, WA,

2~4 h 1 UVA JESFAS B LUK PLGAIEE X IR A% 28 1 57 1
T BRI 5 T Ty A1 Toon L8R B S,
Hrr, Ty W HEX A Ty n ZRARE . XA
H UVA 55 B8R 3 L X o r= A= 17 R0 isA Tk, (A
e HAVARRENE S iy . EEZ % Q2013)W5E
NS I DS K e e AT 417 SE I O L AN S =4 E N
SR, MEHLARACENE S, SE i S
BATHC , fe 20X R HILAA (1) 38 TR 4 ™ A e o H AT,
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KT UVA J2 Q] 52 e %of o5 35 F A5 B9 B ik AT
5, AT

3.2 A[E UVA #hSERFAR RS FLA0E XS #R AL A AE AT B &

= 1/,
=00

IR A Bl ) A K R A A T T I 4 T R Bk A2 F
YR A, A2 FLRT AN R | R R A R e R A
o, 5k kK B4 (2016) BF 5% £ W, 2 W 65
(Cynoglossus semilaevis)TE 32 £ SR PR 45 gk, ML
TR R R & PR 2 A Difig , o C16:0 #E AL
S THERINAE, H C16:0 S ERAEMAINS IR (SFA)
i . FEARIEH, T, o Al Ty HXTERILA C16:0
GERBESTHMIA, WEEEHET Ton. Tsu M Ton
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Abstract

UVA is an important component of natural light and has certain ecological functions.

However, it remains unclear whether UVA affects the nutrient composition of Penaeus vannamei. We built

a supplementary light culture system for P. vannamel and used classic nutrient composition analysis

techniques to analyze the nutrient, fatty acid, and amino acid composition of the shrimp muscle tissue

after different supplementary UVA light durations. Our results provide a theoretical reference for the
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technological improvement of P. vannamei culture. A total of 450 shrimps [weighing (9.56+0.10) g] were
included in a 28-day culture experiment with background lighting of 12L:12D photoperiod with full
spectrum LED light [light intensity (1.00+0.02) W/m?]. The experimental design randomly included
different UVA [light intensity (1.00+0.02) W/mz] supplementation (0 h, Top; 2 h, Ton; 4 h, Typ; 8 h, Tgp;
12 h, Ty, ). The results revealed no significant variation in the water and crude ash content of the shrimp
muscles after different UVA light durations. The crude fat content increased significantly in the T} and
T4 groups (P<0.05). The crude protein was significantly higher in the Ty, group than that in the other
groups (P<0.05), except the T4, group. The crude fat was significantly lower in the Tgy, and Ty, groups
than that in all other groups (P<0.05), but there was no significant difference between the Tgy and Tys g
groups. Among saturated fatty acids (SFA) in the shrimp muscle, C16:0 was highest (with
17.19%-27.03%), followed by C18:0 (with 7.82%—10.99%), and both were significantly higher in the T,
and T4, groups (P<0.05). The dominant monounsaturated fatty acids were C18:1n-9 (with 8.46%—
14.21%), and were significantly higher in the T, and Ta, groups (P<0.05). Linoleic acid and EPA were
significantly higher in the T, and T4}, groups (P<0.05). The SFA content was 27.85%—40.70%, MUFA
was 10.63%—-16.31% and PUFA was 16.31%. The total content of n-3 and n-6 polyunsaturated fatty acids
was significantly higher in the T, and T4y, groups than those in the other groups (P<0.05), and was
significantly lower than those in the Ty, , group, and significantly low than those in the Tg group
(P<0.05). However, the difference between the Ty, , and Ts, groups was not significant (P>0.05).
Seventeen common amino acids (excluding tryptophan, which was not detected) were detected in the
muscle of P. vannamei. These included seven essential amino acids (EAA), two semi-essential amino
acids (HEAA) and eight non-essential amino acids (NEAA). The results showed significant variation
between the fraction of the 17 amino acids at different UVA light supplementation durations, with three
essential amino acids (methionine, leucine, and lysine), one semi-essential amino acid (arginine), three
non-essential amino acids (aspartic acid, glutamic acid, and glycine) and total, essential, semi-essential
and non-essential amino acids in the T, and T,y groups. The content of the three essential amino acids
(threonine, isoleucine, and phenylalanine) did not differ significantly (P>0.05) with the different UVA
light supplementation durations. The amino acid composition in the shrimp muscles showed that among
the 17 amino acids at different UVA supplementation durations, the highest levels were glutamic acid with
2.02%, 2.72%, 2.71%, 1.95% and 1.93% in the Topn, Ton, Tan, Tsn, and Ty, groups respectively, followed
by glycine, aspartic acid, arginine, leucine, and lysine. The cystine content was the lowest, at 0.02%,
0.03%, 0.04%, 0.03% and 0.04% in the Ton, Ton, Tan, Tsn, and Ti21 groups, respectively. The EAA/TAA
of shrimp muscle at different UVA supplementation durations ranged from 0.36 to 0.38 and EAA/NEAA
from 0.68 to 0.73, with no components varying significantly between the treatments (P>0.05). The
evaluation of the nutritional composition of the muscle of P. vannamei under different UVA light
supplementation durations identified the muscle composition of shrimp in the T, and T4, groups was
high in protein and fat, while other nutritional components did not vary significantly from the other three
groups. The EAA, HEAA, NEAA, and TAA contents, as well as the C16:0 and polyunsaturated fatty acids
were higher in the T, and T4y, groups than those in the other groups. Therefore, shrimp in the T, and Ty,
groups were more nutritious with a better nutritional status. In terms of the nutritional composition of the
muscles of P. vannamei, 2—4 h of UVA supplementation can improve their nutritional quality and increase
their nutritional value to a certain extent. In conclusion, the aquaculture light environment for P. vannamei
requires further optimization.
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