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WE. FHMIEER- JERFRBOEIEE: (flame atomic absorption spectrometry, FAAS) JEIFPIH45 (Ca) JG
RERESE, EEARTAE R FEHT TR, KBRER SR, BEREEIHEA AR BEER 0.500 g,
PIiEER (HNO,) fENEMER, AES. 0 ml, S@MEHABRITIZL AT D, 883 M 1) xR
400 W, ) 100% , FHE 5 min, JHARIERE 120 °C, {##55 min; 2) ZHER 800 W, [f 100% , FHiE S5 min, JHf#
ERE 150 °C, {£¥510 min; 3) ZfHZ800 W, [Lf]100% , FHE 10 min, JHMRERE 180 C, 13#+F 10 min, *E5AHR
AR RO TR 48 h TN MREN RIT. LM ATA TG IR RRE R P w(Ca) MAHXFRHE R 2=
(relative standard deviation, RSD) % 5.284% , AR EIWE A 91% ~98% , Tk IHA#E-FAAS Ml EMFR F ) w(Ca)
BAFSAEREE. KA AED . SRERMZEEREFH A

KA B KRR TR IR 85 (Ca) FESE
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Determination of calcium content in prawn meat using microwave
digestion-flame atomic absorption spectrometry

MA Haixia, YANG Xianqging, YANG Yan

(Key Lab. of Aquatic Product Processing, Ministry of Agriculture, South China Sea Fisheries Research Institute, Chinese Academy
of Fishery Sciences, National R&D Center for Aquatic Product Processing, Guangzhou 510300, China)

Abstract: The calcium content in prawn meat was determined by using microwave digestion-flame atomic absorption spectrometry
(FAAS), and the optimal conditions of microwave digestion and FAAS program were studied. The results show that the optimal amount
of digestion reagent HNO; is 5. 0 mL when the sampling amount of prawn meat is 0. 500 g. The optimal microwave digestion program for
calcium determination in prawn meat is multistep digestion process D, which includes 3 steps: 1) power 400 W, ratio 100% , heat-up
time 5 min, digestion temperature 120 °C for 5 min; 2) power 800 W, ratio 100% , heat-up time 5 min, digestion temperature 150 °C
for 10 min; 3) power 800 W, ratio 100% , heat-up time 10 min, and digestion temperature 180 °C for 10 min. The calcium content in
microwave-digested solution remains stable within 48 h. Under those conditions, the relative standard deviation (RSD) of determina-
tion is 5. 284% , and the recovery of calcium is 91% ~98% . The microwave digestion-FAAS method is rapid, accurate, economical
and safe in determining the calcium content in prawn meat.

Key words: microwave digestion; flame atomic absorption spectrometry (FAAS) ; prawn meat; calcium content
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MRS EE S BITR N, FAMGNEILEE
Fm A G5 R HER R B B, 45 (Ca) 2
NELTHFHMETTER, AR AEIEVLRE EH &
HEAEZEEM. ENEEMTH Ca i, BIHL
BRI IR A2 0 [ 2 o R 19 i A 3
WU ENRRAA BT, BB
BT . BB, T HERES R LA
KREAHAESK., BEEMEEARNERE, HkHE
A &AM I RTAL TR H 3550 . 5% IH AR
TEEAE, TR TR AL B AR — N P
BaNTER, FIEA B E S, 25D
CERFE RSN ET . AR E N R AR A
RO T PR I AL ZERARE A R I s B W R Y Ca S5 JR T
RSB EZREEERETIERE .. A MH
HIREITE S, W R B T T Y E AR
RIWEA . EET, R PRI A AL 2R A i
7 Ca FE&BIURARS BN A ME EFERXLT
BE LGk W PR BARKER. EORORBE,
MOE L MR R AT O, W KoK PR 5 T
PR REE D . ERMPFRHGERY, R
THAFRT AL JAE 5 B AR B SR RUARTR), il BURE
B OHmAES AR AET RN,

A5 SR A T i -FAAS I 5 L4 ¥ X BF
( Litopenaeus vannamei) HFPIH Ca R E 5, Xt
T T AR T AL R S5 A AT T IRER R, LU
Ho K= b 48 B B A B R R A T i 2
%,

I BRI

L1 RXiesrs

L1 fUgs AA240FS Ji 1 W 0 43 6 06 BE 1
(VARIAN, Z£E7=), MARSS ik iEfEss (CEM,
EEF), ik (Millipore, EE™),

1.2 JEoRAnAGR 35 FLAR X HR A F 7 M
ik X ARE T s Ca pRvElE R (BT WKk
1 000 wg-mL™"', Sigma), FER (HNO,) (%%
ai) . AL (La,0,) (ZHBE 99.99% ) ; It 2
W TR FK 38 B 4K

L2 REH*

L2.1 {UEMEZSH Ca STRMERNE S
RIEK 422.7 nm, J24£0.5 nm, K FHE13.50 L
emin~', ZH (C,H,) W 2.00 L-min~", £TH

7 10.0 mA,

1.2.2  FR e BRI bR o 4 ¥R EWE R
1000 wg-mL~" f Ca e 6% £ W 4 51 FE i &% O
3.00 ug-mL™"', 6.00 pg-mL™"', 9.00 pg-mL~",
12.00 pgemL~'F115. 00 wg-mL 'R BRI R,
R 20.00 g-L7" La, 04, F FAAS 5 dnfE
RINK R BEWRERWOCEE, ahitrtEths (B
1), BhEfiZ 20 A =0.03445 x C (A AWE
BE, CHBREWE), HXRH R=0.999 4, FHiE
JREWREH0.128 mg-L™',

0.514

0.40 1

6 B
absorbency

e
o
=)

0 5.0 10.0 15.0
p(Ca)/rgemL"

B prEik
Fig. 1 Standard regression curve between absorbency

and calcium content

1.2.3  fREARaTAL . SRR
WEHL), fE (FHZE0.001 g) 58 TIH
fEmE, A HNO, fin e 25 5F, A G0 I X
W, WEMBETHAR I BT . THRRE RS B
. Wi, BHBBEEBEERURLHE
(polytetrafluoroethylene, PTEE) YEHEAFH, FEHL#
B ET 180 CHREEWMB AT EEYN, B,
RIGHHHEBE 2 mL FRWPES. B, FE
ez Bk .

1.2.4 HRMRERRE  HERTHIERG
W MNETHIRL(25 £1)CIFRHE (4 +1)C]
KT, A TH0. 5B, 552, 53, 4,
55 F5E 6 REUFEHATINE o

1.2.5 SEitsrbr SRAI SPSS 17. 0 XHAL K4
BATHRE R 72508 (ANOVA),

2 HiR5ite

2.1 HEERFHERE
AR 1 AR 4 BT A AR P R AT
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THERIEH w(Ca), MELRILE 2, BMEH
7k 4 S R ANE A IR BE X TH AR BCR A — W, TH
T By D MIESRYARR T AL C (P<
0.05), MiHKMEZLHMET D AHEH w
(Ca) EH—BHMET B Mm R, 22/hgs!
TS R MR, S-S HMIEML, X2

BHMBRF AT RE IR, MEMERFH (Cr)
F T R A AR T 2 R R i 0 AT B MERR M . 2280
filp A PP T I T 5% A5 R A A TR 2 R 3 4
B LA A SOR B4, T ELAd AT LA B 1k i B i
TFEUHMRET A, L, R T R e
ZHHEMEF Do

x1 4TWHEBER

Tab.1 Four microwave digestion procedures

MR /W /% FHRRE/min WEHEE/C RS/ min
digestion procedure power ratio heat-up time digestion temperature retention time

— T f# one-step digestion A 400 100 15 180 25

800 100 15 180 25

£ multistep digestion C P 1stepl 400 100 5 120 5

HBE 2 step 2 400 100 5 150 10

ABE 3 step 3 800 100 10 180 10

D U1 stepl 400 100 5 120 5

AT 2 step 2 800 100 5 150 10

ABE 3 step 3 800 100 10 180 10
0.20- b 27 0.250 g #10.500 g iy (P <0.05), MHEHES
] % I B4 0.250 g #10.500 g B, HNO, F&EXf w(Ca)
2 M : WELRPMERHABE (P>0.05) (%2).
£ 0.104 FEAR R 5544 T BURE &2 /0 B AR 5 TR A o i & B A —
S . s, BORERE CHEBRAPUR & B ORES) KKk
' SR FRIZL, SRBURMKE. FHik, HE
0 — - S - WEHEA LB REE, MR AT §ERE DB
N B BT RRBURE B 0 AT B AR PR RN T G, 7RI

microwave digestion procedure

B2 MR RREGR w(Ca) WUSE RN
XD, n=3; #HIRRS LI FFFREE
EREE (P<0.05)

Fig.2 Effect of microwave digestion procedure on
calcium content in samples
Xz SD, n=3; values with different letters on the columns

are significantly different (P <0. 05)

2.2 HUEE HNO, AEHHE

1 AR Bt SR FE MR T £ Pt BBURE R P £ /0 B
PR 2R A R R T R R B S K.
HNO, &4 10.0 mL B, BUREER 4514 0.750 g
F11.000 g A S w(Ca) BB B/ T HURE

I BURE LR 0. 500 g,

T T A% K R B R P 0 TR R A OB R
(H,80,). HNO,, # (HCl), I (HF),
Wik (H,BO,) A4 b= (H,0,), B& HNO, 5h
HARBHRD MR, —BORARYE AR RIS R
P, BEE LR 2 RhEL S AR A RIE AR,
EHE TR T & BLE A HNO, + H,0, 5 5l ffi Hj
HNO, JHf#tHE, MENHBRIRERAEE (P
>0.05, HBEIERELFESIL), WEREF
SN B R BT A B BRI E H w(Ca) B
RINEER—, X4 HNO, Fi&>4 5.0 mL B, B
B3804 0.500 g, 0.075 g #11.000 g, =FHH w
(Ca) MELREFAEE (P>0.05), L,
B I E TR T 8 HNO,, FI&E45. 0 mL,
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®2 EUKEF HNO, BExX w(Ca) BRI
Tab.2 Effect of sampling amount and HNO, addition on

calcium content mg-g~!

BUbR /g HNO, Fi&#&/mL

sampling HNO, addition amount
amount 5.0 10.0
0.250 0.154 +0.021* 0. 156 +0. 023"
0. 500 0. 143 +0. 006" 0.152 0. 010"
0.750 0.128 +0. 007" 0.115 +0. 005"
1.000 0. 145 +0. 004°** 0. 099 +0. 004"

HE: X+SD, n=3; F—5&EL EARRNEFRRRERBE
(P<0.05), R—17#lA EARRREFERFIEREE
(P<0.05), Rl

Note; X +SD, n=3; values with different small letters in the same row

are significantly different from each other (P <0.05) ; values with
different capital letters in the same row are significantly different
from each other (P <0.05) ; the same case in the following tables.

2.3 HBENEENE

FRE 8 i E i O MR e MRS, HZS IR
RIMEA, FERBERBIELIK (4 £1) CRIFIR
WK (25 1) CHRMT, MRS 3 KIF4H w(Ca)

I e S5 SR AR 0 KA B AR/ (P <0.05), JF
B T (R P TN BRIUE, RSN RIS
AIEIRICEAAE, HRZE2 d (B 48 h) HWlE

=z bl

JL+ o
2.4 RBEEMDOEE
2.4.1 WEE FRERX 6 13 it A80KS 25 B2 150

LI TEARRIAN B SR 5 w(Ca)  BIAEXT A5 HER 22
(relative standard deviation, RSD) K 5.284% , ¥&
FEMNEGERSITNER (£RS5),

2.4.2 [FNEER OOV BEE BRI AR [E i
FORER, MFEABRTHS PR RS ER
345 R ECRIRI LS R 6, [ERTE
91% ~98% ks BIWCIEAL BAF, fnds BISCRAT & &
B®OPTHER,

3 45

SR PO T A#-FAAS I %€ MR A A B9 w (Ca)
HBHEE 0.500 g, HNO, Sy ¥ i 75 57) B &
5.0 mL i, REHMBEFAZLHBERFD, €

R3 HBRELEE w(Ca) HWEK

-1

Tab.3 Variation in calcium content in digested solution during cold storage mg-g

JE]/d £ 45 sample No. _

H—J’;ilr;Je 1 2 : 3 4 X+SD
0 0. 149 0.158 0. 159 0. 149 0. 154 +0. 006"
1 0. 147 0. 160 0.132 0.132 0. 142 +0. 013"
2 0. 145 0. 164 0. 136 0.122 0. 142 +0.017*
3 0. 125 0.127 0.107 0.114 0. 118 +0. 009"
4 0.116 0.115 0. 095 0. 108 0.108 +0.010™
5 0.111 0.112 0.092 0.102 0. 104 +0. 009"
6 0. 108 0.107 0. 087 0. 099 0. 100 +0. 010°

x4 HBEERPER w(Ca) BIEH
Tab.4 Variation in calcium content in digested solution during storage at room temperature mg-g~!

J|E h9%5 sample No. _

H—{lll:‘llg ! 5 6# # ’ 7 3 X +SD
0 0. 158 0.148 0. 146 0. 156 0. 152 +0. 006"
1 0. 150 0.134 0.133 0. 149 0. 141 +0. 009*
2 0.153 0. 127 0. 136 0. 140 0.139 +0.011*
3 0.133 0.118 0.123 0.138 0. 128 +0. 009"
4 0.124 0.111 0.122 0.134 0. 123 +0. 009
5 0. 120 0. 106 0.111 0.124 0. 115 +0. 009
6 0. 120 0.107 0.102 0.124 0.113 +0.011¢




56

OGRS T THAR-FAAS 2 SR Py P 5 0 Jo B 434 17

*5 RBEEABER
Tab.5 Result of precision test

B L 4iS sample No. 1 2 3 4 5 6
w(Ca) /mg-g~" calcium content 0. 149 0. 144 0.159 0.158 0.139 0.148
SEHH average 0. 150

FAXT PR UENR 22/ % RSD 5.284

®6 OWERBER

Tab. 6 Result of recovery experiment

A A/ mg-g ™! InpRE/mg-g ™! W 5E B/ mg-g ™! 2/ % o] S S5 A e o v i 2/ %%
intrinsic Ca amount addition amount measured value recovery RSD of recovery
0.545 97.900
0.153 0. 400 0.517 91. 021 3. 646
0.533 94.971

T3IANEER: 1) PF4A00 W, HH 100% , FHES
min, JHRIEE 120 C, {4355 min; 2) IHZE 800
W, Fuf100% , FHiES min, JEMIEEE 150 C, %
#5110 min; 3) THF 800 W, Hf] 100% , FHik 10
min, JHFFIRE 180 C, ff¥F 10 min, %I E F ik
SRR . ESCRIAT A BT ESR, T EAE
A RRTE R RS AN T E 48 h 2, K
FREE YT,

TR E A R TR A T AR sefb sl AR,
gy SEAm A XK i S e,
FEINPISIE . RS 54, PUB MR
ZEEE IS EA RS, W HERFREANL
M EA RIFEL M., WA, RAMBEIHER %
RIALEEARE & 0 HAA b B AT B 4 . 50 & A S5
Mo B, WXEKF=G T Ca 5548 TR Bk
THARRTVE R — PRSI A e S T AL B T 45 .
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