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 OE. B3R E RN A AR Y P EARREE, IR EF AL TR SR EE (ultra performance liquid
chromatography, UPLC) #% 5§ R4k A R4 Y N HARBE S ZH A A k. R A 29 F N FRIBGL A & E-F 53
(AR A 2 DAEARBIEN , £A4 F kA 30min, 65 TiZ4E 20min # 5&H# FRRZ R R 4. UPLC & A
ACQUITY H-Class BEH C18 &,3#4£ (1.7 um, 2.1 mm X 150 mm) VA& =48 % (%71 (PDA) Al 5. 4 B s BLA&H  10%48
#7K +90% F BE - TR Ak (RARIE A 3 2 7) 16 min, 20% F A4 T 2Bk + 80% F B — L & (kA2 A 3 ¢ 7) 14 min,
AE 0.3 mL/min, #A% 10 uL, 4258 25 C, %k ¥k 475 nm. £ 54T T2AL 30 min A A AR 8 K A2
AR 8y fi AR89 A5, A A (572.60 + 11.60) pg/g #= (18.02 £0.41) ug/g AFRE) , LIET L 4k
ARSI HEEX ERT A p-AF b X ZH kit S ZH AR ABERNREAT LI ERBUALNY
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Abstracts: In our study an effective method based on ultra performance liquid chromatography (UPLC) that can detect
the composition and content of carotenoids in Artemia sp. was established via optimizing the conditions of gradient
elution and carotenoid extraction. The results showed that the carotenoid extraction procedure for Artemia samples
was better to use acetone-methanol (volume ratio 2 : 1) solvent with ultrasonic treatment 30 min, then extraction at
65 “C for 20 min. UPLC selected ACQUITY H-Class BEH C18(1.7 pm, 2.1 mmx150 mm) column and photo-diode
array (PDA) detector. Gradient elution conditions were 10% ultrapure water +90% methanol-acetonitrile solution
(volume ratio 3 : 7) for 16 min, 20% methyl tert-butyl ether + 80% methanol-acetonitrile solution (volume ratio 3 :

7) for 14min, flow rate 0.30 mL/min, injection volume 10 pL, column temperature 25 ‘C and detection wavelength
475 nm. Under these conditions, the contents of canthaxanthin and echinenone in newly hatched Arfemia nauplii can
be effectively detected in 30 min, which were (572.60 + 11.60) pug/g and (18.02+0.41) pg/g (dry weight) , respec-

tively. However, no astaxanthin, zeaxanthin, and f-carotene were detected. The optimized UPLC method in the cur-
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rent study has proven fast, accurate, sensitive and effective. Therefore, this method provides an effective technical means

for future carotenoids nutrition enhancement in Artemia as well as the establishment of carotenoid metabolism model.
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R, FERMAYMBAED G . 1Y B B3 ARREE
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A B SRR, EAsk, JE 8 b R e
KT EN A € BUAEAL UL B v B ) A R
H5 T 5 32 B T Ok B i G TER ). e kB
A 600 ZRRHIE PR, HEREINAZETK,
D TRREVEE R, B4 D2 2 PR rp 4200 im0t
R AR AR, H A e K Sl Wy ek 2
S P RFLEAAE PREQL p-8E MR NF) M
MERE (DI R | KB AR MRS RN
F) IR

X H (drtemia sp.) To15 W K R A B E 57 F
)2 N TR S A A B W 4 A T
Bb. R, 8 AT DR AR B 8 B ek, /R 2k
WA B R [ AL 3 TR OB AL R 5 K B AR BAR i
A AREG S R, HErT L e s ikt
W, AT AA R0 R SRR R A 28 PRI E
FRToR, T EL AT URE S S5 8 N AR N T
EHAR S AR P o i B Sk Ak

AR DR ORIk 3 AT AT LAt
FEHED | m AR (i (HPLC) P R e omiH (3 -
H T I (HPLC-MS/MS) MOV%6. S 4kl I 43t
FETH: R RRAR, A2 8 b R 45 R B
PE2E. HPLC JEHA 7 BRCRAF  REUE =55 F A,
HAMTI RN K. HPLC-MS/MS #1#F HPLC R
SRR ), AT AR SR L R A L SR AR A AR
PEZE R G, B A B . SO (53
(ultra performance liquid chromatography, UPLC) 5
fE5EH) HPLC AHLY, HATFERCHE & | 40 R s |
AR R IS R BRI BT 2 R e 2 B
NRIWAHL, B S TEHMAMZEAE b 2 ARE,
PR XS A R it A R AR B 7 =8 o B . $R Bk
S N REENAIER. AERPEERImEC L A
THITE | DU KR (THF) 2 3 B s 2 b 2% sk ig
A B R Y SR AR B, T S5 AR PV SR AN P B L 2T
LR ORGSR 2R 3 DR RV
WYL A T A AN AR, R AR N A & b
F IR, EEA R B O H B4R
(MAE) "l 75 4l B 2 1 (UAE) ™) i P s PR 4K B

(ASE) "™ I CO, A (SFE) V%, T4 ke
B VR R R (o 47 4 K e O, X T
sl R A it DU R R O ] i A R A ) T
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1 HESHE

1.1

B D TG T SR F 7 T 1 R R B
WAL TS, R TG, T - 20 ‘CUKFHBCIRAE T
SN SRR R AR 3% ACQUITY UPLC H-
Class (3&[® Wasters A #]) , it i ACQUITY H-Class
BEH C18 {64 (1.7 um, 2.1 mm x 150 mm) LA fz —
W4 B 51 (PDA) Rl #% , FH T80 8 b R 195 85
7

5 FhREAE D RIRAERE S TECH . A A
K[ Sigma 28 E]IARMESL IR R (G =97%) . Bk
BT (LI =95%) \ MR (B =95%) | g (4f
FE=95%) i p-tH# b &R (LEE =95%) , 43 B FREL
I mg FilbruEs, FIE S BERCHT AL 50 ug/mL ) 5 F
KHE N RIRMERE R, RGO

JUEL T FSE S ol 5 R A B - BRI 2.5 mg IFL [ B
fig 49U/mg, FigIEM AR AR AR, H
0.05mol/L Tris-HCl 2§ vhifk (pH 7.0) i i JF 2 5 F
25mL ZE i, JIE [ s R b v BB .

To/K & VIR A | CbE, bl SEIE
Collins 2~ ] ; HEE OB, ikal, 5 E Merck Al ;
R T Sk (fapifali) | aligk (fagal) BHT (4l
JE=97.0%) , flE CNW 2AH]; KBRS AL
BN HRERIR , o1l 24 B AL AR A PR A W] 5 A
R, R E T SAARA BRA .

1.2 ZWHE
121 AR i Y BLf)
5 FRSEEAEE bR PR— bR (AR - 0 BIFB L
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5 FPREIE D RPRHEMEAS 1.0mL BF 5 4~ 10mL
Aed, ARSI ET, & 0.1% BHT
f- 2 (AR R 3 0 7) TEIRIECHI AL 5 pg/mL 2
WA N KA —FRUEIAI, 0.22 um /K B IE 8 ik
ARG

5 FhEEREE b ZIRBPRUEA I GRAR) : 2 BIFSEL
FHEE N R AR HEAE A 0.04 . 0.20 . 0.40 . 1.00 .
4.00mL BT 54 10.0mL FEMAIRESHS), A
ST, MAS 0.1% BHT HIFHE-Z 8 (R
3 DWW, oK L EL K 0.2.1.0,2.0.5.0,
20.0 pg/mL () 5 AR RS b RIRGPRUE
VSR, 0.22 pm SRR UG AR  8 e A ARSI
122 AB LRI

e 4K | I RCT Sk A R - 2 (TR AR
oA 3 DEW ST IWER RS AB Fl C. ZEFEIR
25 °C iR 10 uL KK 475 nm 500 T, Lt
PR B 3 R shAH RS VR AR 7, e B 3
WA 0.2 ~ 0.3 mL/min. #ad g 5 A2 s b
RBRUE S I I RCR , AR RS it 250, I F st
Y oalll ]
123 5 A ST AL 2 A e AL

FREUCRT W0 T SRR THEGL 0.1g BT
10mL .04, A 3 mL $2IBGH, 7840 ER
VKSR P AL T, 7638 EIRE | B A IR,
4000 r/min #.0> 10 min, B FJZ W, RBGS R EL
3, A EIERIERASRT. A 3.0mL HIfE-
NG RFRE 3« DRI R, 4 0.22 pm SE/KJE
Ji 3t g AR A, AL R Al ) A
6 FlAS TR TR A B BOGR), B P R - F R (PR B EE
2= DM IRk 2 - (AR 1 DI
i ik (RFREE N 3 2 ) U -2 R
3: )R IEC - Z B (AR 200 1 s )P
FNE-Z B RFR L  1: 1) B2 DUR R A Ak Bt
[ (0, 15.30.60.90, 120 min) ., iZH#L IR (25,35,
45,5565 C) FIZHEEFE (10,20, 40 min) , H54k X H
FEAR SIS b 2R 4R IGR .

FESCIEAE b, H A B I, IF [T T3 ot e i
B A% 1 L I Al A 2 B S ARG
A .

UL i P A 7 s < B AL LRSI )50
W pd RS N ZIRBUR, 2 Z AR TR IRUOMA
2mL N, 2mL Tris-HCI 22 (0.05 mol/L, pH =
7)F 1.0mL AHFEEEESEE (5 U/mL) B3, FRHIRA S
£ 37 CHER/KBIRG & MR G BHE 60 min, BUHE

HEZW, KA 1 g TKBRERENAN 5 mL £,
TEREIR G % FIRY 1 min, #8425, W% 2
WHEBEF—A 50mL .08, FIMA SmL 17
fit. 2 WG, BIF LIS

Bk AR 12« 2 IR SRy P g e )
BNERPOEET 50mL BO0%T, MA S5mL
0.02 mol/L S A fbAN-HEEW, & T 5 CrkAa
BEGRRAL 60 min; A 5 mL H4l/KF 5 mL £7 Ik,
TEREIR G % FIRY 1 min; #8425, ¥ 2
WER R —~ 50mL B.08H, BN SmL A3
fit. EE 2 W, /A EHEREAS®T)E, H
3.0mL HIEE-Z 0 R 2 0 1) el H e 2
fife, 28 0.22 pm SEKUEIE L I8 2 SRR D A A
124 ©WKEBAEE

A3 DI [F] 2 R0 2 8 N RIR A i
Yl (3.6, 12 pg) MELLETINA 0.1 g kRS, %
RO AL 5 A $E B WL RIS $E O, AR T/, B
3.0mL HEE-Z0E RFLEE A 2 1) el H e 20
fife, 48 0.22 pm SEZKIEBAT RS E AR R N &R
i, BN IR B T AE 6 UK, THIA IR,

P=2"%04100% (1)

m

s PO AIARHEY I TR, % 5 m I
FRUED) A SR, ng s x, A IARIREE B9 E(E , pe;
Xo PAIARIAFE I E H , pe.

PUIRTSCR DAY Tk A VR L, S 40 A X Ao v s 22
T L.
1.3 HIESHLE

HASASEER Empower 3.0 TAE#A5E BUEL
KA. H IBM SPSS Statistics 26.0 Siit/rrak it
HEAT B R 5 253 BT (one-way ANOVA) |, JF Kk
Duncan’s {5 7 2 8 BRI, AR/ NG FRERIR A
i) 25 5 2 (P<<0.05). F OriginLab 2018 #Ff1RlF#
25T B P R b B

2 ZER59H

21 BeMRHEEIEEEEEENAKT
2.1.1 ARshAares) e dF

DAIFRANESAR D RARUE AN 5 M bR
TRARE I, @ JH s AVB.C MH
B, MFShAHT 100% C B, IR % (Ax) | KRB
(Zea) B (Can) MIHER (Ech) F1 p-51% M &K (&
Car) Fr EVE W R B B B 29 0 2.75 . 3.44 ,4.53
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5% A +95%C. BUETHRE 2R | FoRBR A RhniER
TR B T 43508 4.43 .8.00 ., 15.25 min, ¥ HFR |

Yy o AT

RE 2 W 73 2 BE , 5 3 sl A R R
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(d) M HM AR
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0
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[ [i7]) /min

(b) FKHFTHAR

() p-91% R IR

B-91E N E T h RPAGH (B 2).

Can

0

10 20 30 40 50 60
I [7]/min

(o) MEFE AR

Ech Ax
Ech
eal
Cal
p-Car p-Car
f 1 1 1 L 1 Al L L J‘. L L L A N N
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
i} E] /min 5 [A] /min I E] /min

(B 5 FIRBE N FIRAR

E1 mzh#Etk B8 0% A + 0% B + 100% C Bt 5 FhE A3 N ZAR4E R HIERE

0 10 20 30 40

I5FE] /min

(d) HHE AR

Zea

|

10 20 30 40 50 60

5} E] /min

(e) p-W12 MR AR

Fig.1 Peak curves of five carotenoid standards with mobile phase of 0% A + 0% B + 100% C

Can

10 20 30 40 50 60
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i ) /min B 1] /min i 7] /min
(a) R bR (b) T KFEFH AR (o) FATFEHIR
Ax
Zea Can
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5 IE] /min

(f) 5 FPEIE DRI

2 REhHELLEIH 5% A + 0% B + 95% C Bt 5 AT M EffE R HIERE

Fig. 2 Peak curves of five carotenoid standards with mobile phase of 5% A + 0% B + 95% C

MIBA R 10% A +90% C B, HFE 2 KoK
Ji | FAH R bR R AR BRI 4300 h 7.94 012,13,
25.61 min, VAR p-#3 M 1 h PR H (&
3). AIULEERF s AR (A B ELEIRE N, C Y EL
AR , AR FHRTHIRE R | FOKER AR RN
RO, ABASFI i A | p-50 5 | 20 o0 5 A

. 2 R 2 S & A RT BB A A RN S B
R 22 5, BOE BRI AH A 10% A +
90% C, IFTEM B R P 5 (30 min &) 221{HF1 745
FEVEME. FERARP SR A S HE, SRt e
FEAUT BRI EL B, KR 4 FiOR RIS 2% 1424 %5 v FIE
A p-tE N REA BRI B OR, BEE i sh Al
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WREE, 4. JET UPLC X pd HUANIEIE b KI5k it s <13 -

FH BT Sk A9 B3 o, AR A -8 D&Y
HH UG R o B 4 L (L 4) . 25 A s ] A B FR ik
AT SEBEAE R, Ui 2 S B R AL

[ (RN R O AR Pt VS [ 31 B R e 2o
R0 MRS 10% A + 90% C 30 min, 20% B +
80% C 30 min JF17 )5 LE S5

Ax
Can
J Zea J{
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
5[] /min I B8] /min it 6] /min
(a) WFEFRHR (b) FKE TR (o) MAFFHR
AX
Can
Zea
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
I ] /min 5[] /min It [E] /min

(d) HFHHE AR

(e) p-H1% MR HAR

(£) 5 FhEHIE N FIRAT

3 REBHAALLBIA 10% A + 0% B + 90% C B SFHZEEE [ HARAE Mk H iR E
Fig. 3 Peak curves of five carotenoid standards with mobile phase of 10% A + 0% B + 90% C

Ech

Zea Can B-Car
N
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15} 8] /min

(a) 0% A + 0% B + 100% C

Ech

p-Car

Ax
L_LZ% Can L
P S -
0 10 20 30 40 50 60
15} 6] /min

(c) 0% A +20% B +80% C

B 4 30 min /53018 AR T EBEH L5

Ech
Ax
Can p-Car
Zea l
]
0 10 20 30 40 50 60
5[] /min
(b) 0% A +10% B +90% C
Ech
p-Car
Ax {
Can
V4
e L
0 10 20 30 40 50 60
I8} ] /min

(d) 0% A +30%B + 70% C
X ERERRAN p- A% & M ISR

Fig. 4 Effects of the change of proportion of methyl tert-butyl ether in mobile phase after 30 min on the peaks of echine-

none and f-carotene
212 REAEEHERGF A
HY T -5 AT AR R E B, TR, A
JEARE. FaAHR RN 0.30 mL/min B, 78 B4k

AVEIR A T i AR TR M2 4 M i B
i 0.30 mL/min B, #F A, K52 o 15 AL i) 4
Fr, RIAE RSO0 BE 56 R I sh AR VR IR A5 T
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Ay T 0.20.0.25,0.30 mL/min AR, MHEX 5 20%B + 80% C, 14min) T, Y&+ 30 A0 89 7
FhEA S N ZIBARHIERCR. W 5 B, WS 0.30 mL/min B, AT LLEFRAE 30 min 2ZE PEAR 25140
K, 5 FhEEIE b RAE AR, FgEEE I . [ESRATE] 16 min, ik ARG A], $E A T IERL
FEALAL J5 BB BE PRI 2514 (10% A + 90% C, 16 min; Z(E 6).

Ech Ech
p-Car p-Car
Ax Ax
lZea Can 7eaCan
S o |
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
[ [ /min [ 8] /min 5 6] /min
(a) 0.20 mL/min (b) 0.25 mL/min (¢) 0.30 mL/min

Bl 5 AEREX SHERE MR HIERRAIZM

Fig. 5 Effects of different flow rates on the peaks of five carotenoids

Ech PIRZE D HHOC R () IR DL 1.
F1 SHMEHPE NE UPLC EZRMMLMESE HXR
BUR 44 PR
Tab.1 Linear equation, correlation coefficient and detec-
tion limit of five carotenoids with UPLC detection

Ax s method
-Car . >
Lzﬁa ICﬂ,? . . | . P 22%?’}_(111 [%1)/ SpEIT R (@{Eﬂ Iifég
0 5 10 15 20 25 30 pem " pem
i /i HER 0~20 y=2x10%x 1.0000 0.02
DilE

i ER S 1 0~20  y=4x10°x 09994  0.02

kY -, kY Sl -~ - -6
6 RUBHBELBRET 5MENE bR HE 0220 y=SxI0Te 10000 002
R T AH R 0~20 y=6x10°x 0.999 1 0.02

_ -6
Fig. 6 Peak curves of five carotenoids under optimized pBI% b X 0-20 y=8x10"x 09967 005

gradient elution conditions

2.2 pHHFMBILEMMRK
2,13 LMK EFE 22,1 RIUEF M LEF
¥ 0.2.1.0.2.0.5.0,20.0 pg/mL ) 5 A [l FFAE S A FE R | KR DL RS B N R AR
FEEERIZEINE N IR GRS, TEULE A IR RF, AFSERBGARI T A RIREA i B BUs A iir
AT, LA (o) MRRARAR, Tk (v) Mgk AT, DRI ARBOA 7 e+ b B PO 2B 6
FRAEIE, 2 hilbnifE k. 454 G50 EL (S/N) 2 3 PN E BRI ], AN R $ R 770 X6 ] — ik pei A
I A BT B VA B SO T EE A R (LOD) , 468 WG 4 iAREA rh 2l 88 | 4R IR (£ 2) .

R2 REGAHX g MM LT HELRAL M FIRBGRHIZM (n=3)

Tab. 2 Effects of extraction solvent on the extraction of carotenoids in newly hatched Artemia nauplii (n =3)

PRI NG R/ (ugg)  EXREF (ngg)  ANE/ (pegg!) EHIEE (pgg!) -9 MR/ (ugg)
PRI R CARRR A 2 2 1) — — 526.50  6.78" 17.22 +0.05° —
- AR 12 1) — — 458.81 +0.54° 12.03 +0.21° —
PRI~ ik (REEE R 3 2 7) — — 449.88 + 1.65° 11.22 £0.13¢ —
-2 RFLEH 3 2 2) — — 427.88 +2.27° 11.22 £0.13¢ —
1EC e~ N -2 B (R R 2 2 1 1) — — 452.90 + 0.63° 12.06 + 0.08° —
D2, AR 12 1) — — 436.48 + 1.62° 12.77 + 0.04° —

e —FREKH

PR (AR EE N 2+ D XFRtRedh ip2iBl 0.05) pgle, B3 TR A HRIUA R (P<0.05).
9N 22 ARG 7 BRI, ok A 2 R I R P S I 6 b HC 30 5 % il DA 150 S ) 9 G T 4 Ak o 4
(AT R 20518 (526,50 + 6.78) pg/e (1722«  BOHGMIFIRTE 2 TR &R -8 N2, KU
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VT 7 b HLRBIR R PRI JC T R AN S AR R
FORBEA S P&,
222 AR AR ST PRI R R

75 U HLAT MUY, 25 A0 S AR, e 3k
W IRARME , 35 INEE G 23T A2 Sl 5 U 3R 5 511
2RI 77, IR FI PRI A AR A i B RO 8 e

[\ s KRS SE SRR A R E A
BRI A R, T P BEIE D R
e 3 Prs EAE AN EE 30 min X< HURIIE TG 4N
A PN 2% R T L 1 i B 3 I 2 v T At 4 1)
(P<<0.05) , ff1 5% 3 F1IHE JIE IR S oy 42 BB (LA o
1) 4 (526.50 + 6.78) pg/g F1(17.22 £ 0.05) pg/g.

F3 BREKACEREXRFLHHEANLAT MRRRLEHZIM (0 =3)

Tab. 3 Effects of ultrasound time on the extraction efficiency of carotenoids in newly hatched Artemia nauplii (n = 3)

#8745 5} [17] /min IFE &/ (ugg") FORE R/ (ngrg) M E/ (ugg") HERHER (ug-g™) ST MK/ (ugg)

0 — — 507.27 + 8.12° 16.95 +0.14° —

15 — — 511.86 £ 6.61% 16.94 + 0.08° —

30 — — 526.50 + 6.78" 17.22 + 0.05° —

60 — — 489.74 + 15.20° 16.40 +0.17° —

90 — — 471.30 + 6.56° 16.05 + 0.14¢ —
120 — — 444 .43 £ 3.51°¢ 15.48 + 0.38¢ —

W —FRAR
223 RIEIBEF R ARG R G0 K5 HENH

P IR Sl B m] LIS Tz s, JF Hoal LA
AT LI R B BN b, fei e P 4 PR S8 PN ) T
SR, MPRIRBCHCR , (Rl B ad i 2 (2881 8 |~
RRA R, DR BE 53 1R S I B R P A ] %
D& Sy o i - YR N ETPO NG 57350
HOEIA W R E W (R 4) , HWABE R Z AL
HAEH GE 5) , 78 65 CHRI 20 min, £ 8% 2 AR
i B (L i i) feom , 20 1 o (575.89 =
2.30) ug/g F1(17.96 + 0.16) ug/g.

F4 RENBMBEEMNGRYMETHERERNE
FEFRREGH R (n =3)
Tab. 4 Effects of extraction time and temperature on the

extraction efficiency of canthaxanthin and echine-
none in newly hatched Artemia nauplii (n = 3)

WHE/min+ JREE/C MR/ (ugg) TR/ (ng-g)
25 513.19 + 0.82" 12.42 +0.04"

35 522.26 + 1.22 13.98 £0.158

10 45 531.42 + 1.00" 15.75+0.15°
55 545.70 + 0.77" 16.20 +0.13°

65 558.98 + 1.31% 17.02 +£0.11°

25 541.47 £ 1.62¢ 14.68 + 0.12°"

35 564.26 +2.30 14.71 £ 0.08°"

20 45 559.54 +3.05° 15.99 + 0.04*
55 557.27 + 1.64% 16.09 + 0.05°

65 575.89 +2.30° 17.96 +0.16"

25 528.78 + 1.64" 14.40 + 0.09"

35 526.20 +2.30' 14.90 £ 0.10°

40 45 539.44 + 1.57¢ 16.14 £ 0.13°
55 555.67 = 1.01% 16.14£0.13"

65 552.82 £ 1.95° 17.85+0.41°

Tab.5 Variance analysis

Ful WE MR BlRE B F BEMN
mE 12311.46 2 615573 6413  **
R EE 9 809.59 4 245239 25549 @ **
MAWE LH 255534 8 31942 3328  kx
1R 287.97 30 9.59
Hit 2619216988 45
Hisf ] 2.19 2 1.09 19423  **
I EE 20.74 4 519 92093  **
AR 225 1.46 8 0.18 3244  **
1R 0.17 30 0.006
Bit 279252 45

224 REBLIEF k3T F 0w

A SR i AN IR RE AR, 7 S) K st B 2 R v
N L e X 2 N M N vk o ) G M E R €
SOE S IR A A, AR T RRAR, S PR
AN E 2 ATt BLZL AL IR G, Ve 4 ) 5% B3 IR I
PRLHXT A RIFEAS S B 3 R ER IR, N eI B
PIRERE k. Wk 6 Fin : EIEERBOS T £ g
e E S THMAMZid P<005 ,H
(572.60 = 11.60) pg/g. T HfF A B LT R T
FE S TERRIE AN S R A E T A AR PRI, sk TR
AR AR, S 2UR R ERBCICRFEAL, TR
I J T KT g O T 1) B AR 38 T i M R
(P>0.05) , P i HURE St 33 B PR BRI AT
225 ArEl R AeAr E B

F M 1.2.4 50977800 7 T v 0 IRl ISC3 Rk 24 B
(LA R R 25 32R) , SEORZE SR WL 7. 3 FhA[H
W BE7KAF- AR R AR [BIISCE. 99.36% ~ 100.32%,
FE#E 0.75% ~ 1.72% 5 5 K 8 50 A9 i A 1] i %
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98.33% ~ 100.46% , 5% 0.85% ~ 1.43%; A B & Y
TR B IR 99.40% ~ 100.40% , K& %5 B 0.97% ~
1.83%; WEAHIER A PR EIKCR 99.11% ~ 100.95% , K%

FAMBREEE $37% Hew

FE0.84% ~ 1.49% ; -8 & N & A9 I bp [\ i %
99.58% ~ 100.36% , ¥ % & 0.37% ~ 0.88%. XKy
e IEINE ST =

®6 TR EX RV E T HENERE MRBEENZM (n=3)

Tab. 6 Effects of different degreasing methods on the extraction efficiency of carotenoids in newly hatched Artemia nauplii (n = 3)

EDARES IR/ (uggh) FKRFR/ (ugg) MR/ (ugg) TRRER/ (ng-g™) p-3E D&/ (ugg?)
R — — 572.60 = 11.60° 18.02 + 0.41 —

it it — — 545.10 + 5.86° 17.72 £ 0.06 —

2k — — 486.36 + 5.92° 18.11£0.18 —

TE: —FRARK
®7 AEHEKRFIBZE (n=6)

Tab.7 Method recoveries and relative standard devi-
ations (n = 6)
[l /% AHXIHR AR 2E/%
3ug 6 pg 12pg 3pg 6pg 12pg
LINTE 3 100.07 10032 9936 097 172 0.75
KB 98.33 10046 9924 100 143 085
fE 99.40  100.40 10098 097 1.83 1.42
THg R 100.50 10095 99.11 149 091 0.84
A-HIE NE 9958 10036 9959 037 0.88  0.58

2

3 & it

BN TR R RO 3 (UPLC) M pd BRI 28
AR DRk, RS- FEE AR R 2 D%
FIE B, #7530 min, 65 CIRAE 20 min, Ak
TR B BB pt HR TG 4 A v ) o 2 R R A
Ve S UEAL R : MILRTE S AR 10% A (HE4lK) +
90% C (FES Z AR 3 ¢+ 7) 16 min, 20% B (F
FLRUT k) + 80% C(H S LG RFI 3 -
7) 14 min, JifE A 0.30 mL/min, 564 25 °C, &l
K 475 nm, FEFE R 10 uL, BETE 30 min PNAG RS> EIHG
W] 5 FRSEAEE MR, IFE R FORBR  MHER B
RRR | p-EA 38 N 2O B8 IR 2 50 A 4.20, 5.98 .
11.84.20.42 . 22.43 min, HIEE RIF, (A& Wi, 78
0 ~ 20 pg/mL FTim e BEYEFEIN 5 FPh2RiHE N R IgmH
TR T BRI LR, MR B R T 0.9967. Xf
5 FPSEEHEE DR BRI 98.33% ~ 100.98%,
FEHEN 0.37% ~ 1.83%. FEBSAALII R, =
I ¥V VS 1) 1] R I TG 1 A A 2 A I e
B (AT B it i) 43500 (572.60 + 11.60) pg/g F
(18.02 £ 0.41) pg/g, HARKMFIRE E | FKBTHM
B-EHE NE.
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