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Determination of spermine in brine shrimp by HPLC
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ABSTRACT An analytical method was established for the determination of spermine in brine
shrimp by high performance liquid chromatography (HPLC) with ultraviolet detector. Spermine
in brine shrimp samples was extracted with a mixture of 5% trichloroacetic acid, then derived
with dansyl chloride, followed by separation via the C,3 RP-HPLC column with methanol-wa-
ter. Under the optimal conditions, spermine showed good linear relationship in the range of
0.1-1000 pg/ml and the correlation coefficient was 0. 999 9. At the spiked levels of 0.1, 1.0
and 5. Opg/ml, the average recovery was 86. 3%6-96. 3% with the relative standard deviation less
than 5%. The minimum detection concentration was 0. 06ug/ml. The overall process was suc-
cessfully applied to identify and quantify spermine in brine shrimp, and the value was 0. 077mg/
g. The method is sensitive, rapid and precise.
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— o X 24 i 2 B R A3 Ak kS A O YR B AR T L 00 A BT 1 5 i B e ) L AR DNA CRNA FIEE 5T & LSS 54
(9 A= BRI BE S 25 W 1A A A R 20 e A P 0 55 IR B AE IS PE W I (R AORSE 2010) . BRIKIN A9 & BN
Je A1 s £ ) i T TR AR i PN D RS T A A0 b A T AR (Bardocz ez al. 1995) . BFSEER WL AR
B UK IEN N Z R S S BRI R T A4 (Loser et al.  1999) . AN MRS e v] 76 1 i A e 3
/0N 6 FEE L Bz 2 L W WA 5 M 98B TN ARG I e AR S 8 s v 1S i (Uda e el 2003) H it 48 A 5 51 &
HHE BB 2012;0nal  2007) . [R I il 0 a2 A Aok s ARl roob M o5 b 0 4 50 00 308 TR 42 00 i »
PRFE By A B i oSy ) B B L

B Uy —Fp B IR AR A KT B AR N ) TZ . B B R B B R IR IR O AT AE R N K
i [) PR A o i LR A 15 {6 o DR 0kt LTSS 4l A H e T AR 28 VI ZE 28 8 W 09 JF PR . B9 e BTG TS ) A POk e
B AR R AT RE A7 38 R ORI 9 O By S5 I, B EE S B AL bR RN (B . T B R B TR A
HhORS Jie B 1 A SCHRIRE .

W e BRI 7 9 3 A S A 33% 5 (Fernandes ez al.  2000) | i J2 £8,11% ¥ (Shalaby ez al. 1994 ; Lapa-
Guimardes et al. 2004) . BB Bk (Liu et al.  2003) B fL 24 A4 W44 18258 15 (Alonso-Lomilloa et al.  2010)
RSO A B35k (Tang et al. 201155, oA, @ 80RAR 6185 CHPLO) D43 B 38 BEDRe A A ey o 0 28 80
E AT HERR SRR A0 B T 2SR AE W o BT Y R BT B A RS TG R AR R B Ok & G
P o A4 R 0 BT R SR AR A 3 B B Ll R RE AT AR AL . PSR A RE R 2 A AR W e e AT A AR A R N, LS
oA AT A= A L AL B4 3 B A7 AR ) 2R B B AR E T (Pineda er al. 2012) & FIATAE R 2 — .
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1 #MHE5RFE

1.1 5

W Fe s T i (i B2 =97 Y0 ) APk ik G (4 B =99 %0) ¥ [ 38 [® Sigma 23 7 5 B (F [ Merck 24 7)) 5 8
TRy 6,338 i 5 2R R CHCD 5% B8 41 (Na, CO,) Bk iR S 40 (NaHCO,) . 2l . =5, 2 18 T E /K2 0 B 7= 4507 4l iR
s K AR Atk .

1.2 FEMFERESE

Agilent 1200 =8 AH €IS, AL G1322A IGHE \G1329A H ahib s (G1316 A M4 .G1314B % 4h
R 2% JHP fb2% TAER (32 Agilent 24 7)) ;D130 BI5) AL (FE [E Wiggens 24 /) 5 e i 7% % # O [T H A DR
ST 3SB-120DTN B A5 30 e # C77 8 2 A 80D s pH 3 (it -1 Mettler Toledo 23 ) s N-EVAP %1 % Wk {Y
(% [E Organomation 23 A]) s Unique-R10 %8 4 7K 1 (& 788 B HE A 7D s DHG-9070 A BY 8 & T8 46 (L kg
FANTE]D sPrimo R RIS R 250 HL (5 E Heraeus 24 7)) s AL204 B T3 81 K (Fii £ Mettler Toledo 24D,

1.3 REFHE

1.3.1 5B AT R R 09 B )

YEA FR BORS e An o & 10mg T 10ml 25 500N . FH 0. Imol/L B HCL ¥ 3 BE i 55T &2 4% B2 24 1. Omg/ml 1y
K B bR TG 25 W BT 4 COKFE B AE - IRAF BBy 90d., IBGE 2 bR A 45 . 0. Tmol/L i HCL ¥ W2 45, B
il BT W 2 0. 1.1..0,5. 0,10,50,100,500p.g/ml By F5 HE TAE W HI T CAE M 4 5256 3% TAEWR > H BTG .
1.3.2  JHARBERAT A A R 64 AL h)

P8 o Bt T S0 o DA P R Ay 5 91 TR ) i B o VR B Dl 10mg/ml A AT AR R v TAE R, B T 4 C KA
17 .
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1.3.3  5CEaud A) fe A B 4R IR

SEYR A Ry 2012 4F 5~9 J1 AR A B AR T BE T R K A BR A W] . KD R 0 g BT AR SRS
WERFREL 1g 2247, B F 1oml B0 4 H, A 4ml 5% = & £ BRIE W, % 3% 1R &) )5 vK i $2 B 60min, it F,
8 500r/mingg.(> 10min, B E{EWCE F 10ml 2550 3 S8 BB K . B I LIH L S0 —E R R 24
1.3.4 Moy frt

HCE R REAT A AR AR I TR 100, BT 10ml 25048 1, i 6001 10mg/ml f P16k Pk S 437 A2 5 pH =10
1 0. Imol/L Na,CO,-NaHCO, & &, k%R & 2min, 7£ 70 C 18 | T 1546 # k%6 /= N 30min, fill A 100p1
WK IRGRA] .70 CLRIE 10min, T A 3ml Lk, IR %% Lmin, # & 50 2 5 WG )2 A DA, 85 28 UM
U A I ZEBOR . ZA AR T R BB Iml H R0 A BRI 5T, 0. 22pm R BEE SK IR 48 1 B HEFE

53 5 B 1001 45 e bn o 2R NS 43 5 & T 10ml B0, U AP BR [ B9 7T AR 20 3R
1.3.5 @&#E&H

KM C18 i1 (4. 6 mm > 150 mm X5 pm) , ZEAMG I K 254 nm, 71 i hy 30°C L #EFE&E 20l B A
o FEE IS AH B M Al 6 BE PR A 1. 0 ml/min, B EEVEBERR Y LER 1,

R1OBBRTERRNSERBREE

Table 1  Elution program used to separate the derivative of spermine

fif ] Time (min) 0 10 13 18 19 30
ACY%) 70 90 100 100 70 70
B(%) 30 10 0 0 30 30
A mAU | a Spm
2 #HERE5WR
175 F
150 |

2.1 #ERERE

125

PIFFEE B & AT A7 R B BE R 100 f
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B s e RS e A2 W e a7 R g I s b
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AR FERT Smin NI H . 1s5f
RO AT ARGF 5 Hbs o0 8. s 1o
g oS e AR IS O AN B 1-b fE s \ o

7N A e e 55 R 4T 2% Jo e R 2K 43 B R 0F A
WA Y X6 R o T4 e B 42 - S e ) [R] 5 s 7 7/ : " = d o .
VW30 B 5 © A SCHRARGE B8R R Uk

JOLRE PP AH EE 3205 3K WIS AT A 40 P LT U ) 5 LR e (D) (6%
W F ] 20 ~ 40min 42§ % 13. 5min Fig.1 Chromatograms of standard solution of spermine

(a, 50pg/mbDand spermine in brine shrimp sample(b)
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(Loukou et al. 2003;Romero et al.2000;Saarinen et al. 2002;]Jiang et al. 2011) , 4% K45 55 T 43 #r i)
B] & 18 BH 32 3 o0 AH B0 B e B 50 .

2.2 KKK R IR

AR AIFE 220.230,240.254.260 nm P K T HERERGIN . SCE8 X H & B, 220 nm B A5 I 41 437 d5e K L
{EL o {FLU FE 450K, D R 45 22 5 230nm &5 254 nm Kb i o7 {E AH L, {H 06 AU 455 254nm b F 25 5 240nm AT 260nm &b i Ji
B B /N o 5 T A 55 0 TR0 G S T4 PR 25, 645 254nm VR S K 0 38 K 1 i 4 T G 00 g 1435 5 4 K L 0 R 4
L 3% 2% 08 5 e A8 /1N o T Ot X R e 10 A 00 6 kg 8 A0 3 A A AT SR v T 1 A 0 e R SRR £ T 5 A A I
W P % K (Chen er al.  2010;]iang et al. 2011),

2.3 HEREE

S0 AT A TN RS M A I AR A R W 23 i B AR IR O 25.30.35.,40.,45°C o S5 R L RE R HY I 4 B0
fEEE R ES AP

2.4 FERERE

SrAAE T SARBEEE H 0. 8.1 0. 1. 2 ml/min I, 5 SR AT AL WAl O . 45 28 S B, B A 37 0 A ok 1)
B I AT A 0 e ] i 7 o e T AR /DN X RT B R Hh T R R R I R i e R N R A D £ £ 5 o
VF1) 58 0 R 1 U 25 7B A% W T RS /N . RS AH R B O 1. Oml/min B R e A7 25 9 €2 335 e 0 R Q56 i) 7 (i %
KERG %8 PR IE A 1. Oml/min,

2.5 FREMZHEIRAIE

Fie 1,301 v 5 T A AN [ A R P 0 e s o 3 R AT e 1k B L vk B 490 0. 1.1 0.5, 0,10,50,100,500
A1 000pg/ml, BEANVREE Y 3 AN PAT . He MR B3Ry vk b AT A7 A HERE L i L A5 2RS4 04 T R 5 LA R IR
ERRIFLMERR LRI TR y= 24.55x+ 11545, ERPEM R REH 0.999 9. K PEJE I 0.1~
1000pg/ml, J5 3 4 R DA M L (S/ND S 3 Skl - 4l 05 8 AR O ok e i R HE B R 0. 06 g/ ml. 5 A
— S SR R 8 AP P SR R AT AR R0 L SR R v A YRR € 3 0 R R 1) T YR A B S i T LA S Y P
FIE ALK IBE (Lu ez al. 2007 ;Pineda ez al. 2012)

2.6 RBEELRR

il A6 TR R 23 33 g 1..0.10,100 g/ ml Y 3 /N0 I b EAE &l 37 A2 Jim 2 SEHE AR 5 U R Al LR Sr iy 5
PEIEAT AL BRI E AR X AR AR 22, 5 R A0SR 2 BTR . i 3R 2 NP, RSD<C2 00 , 3 MR AN s A AR 4 i1
A 4L ARG 5 vk E

x2 BEEXLGG=5H
Table 2 The precision test of the method (n=5)

JB i e 06 18] FRSF- 2 {H i A 22 AH T A o i 22
Mass concentration(pg/ml) Average peak area Standard deviation RSD (%)
1.0 39.5 0.353 6 0. 89
10 255.7 3.606 0 1. 41
100 2 480. 6 5.581 2 0.22

2.7 INERE U E
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W EETK- 3 AN PAT R R Iy B b AT AL BRI 5 T H P B I 45 R sk 3 . 3 NI KT R
RS- 25 [ Ut R oA 86. 3 %6 ~96. 3 %6 4 A AH X b vHE Al 22 (RSD) <5 %6, 52 56 4% 5L 458 g [l g 5 F110KG % 132 24 RE 16 2
Ao 5K

Fx3 MirEKERBIMIRERE

Table 3 Recovery results and relative standard deviation of standard addition of spermine in brine shrimp samples

Jntr g Added (pg/mb K U{H Found (pg/mD SEF [ # Average recovery (%) AT AR v 22 RSD (%)

0. 085

0.1 0.091 86.3 4. 82

0.083

1.0 0.922 93.7 2.22
0.929

4.672

ol
o
W~

.902 96.3 2.57

4. 866

2.8 ELEREFEmMINT

$e b IN J5 3 5k o1 ARl HEAT T 20 A s I SR RE A TR g HUTG Y A A PR ik i 0. 077mg /g
(0. 38pmol/g) . HILE AT WL . i TG 2R ORI & S ARMR . X AT RE S HBrAb i 7 H A o6 . s U A
A A O TC N A AR R TG 4l AU | SPL A SRR A A T B AN TR R A ORI R
19, G 18 50 8 O M AN [ DR A e & RS TR (Woatts ez al. 1996) . < HUAS [A] % 75 I 30005 iz o5 = 9 A8 AL A 1
Tt —2 k5.

3 i
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A= 7K DA L Sl AR B BE R I - 5 A2 I AN 75 22 i — 20 10 A B AL 1R A0 B AT i o RS e 5 R A8 A S W AR 4 o)
1 o X FEE R A 1) D0 A« R I A 2 9y S U R ] DR R 4 L SR 3 13, Smine WAL LT IR AR
i » 7R BB RIS 8 T2 10 » O el EEL PR G 55 4 P R AL T PR AR

2 % X M
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