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Determination of Metal Elements in Different Parts of Papaya by

Flame Atomic Absorption Spectrometry with Microwave Digestion
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Abstract: In order to explore the contents of metal elements in the papaya pulp, peel and seed,
flame atomic absorption spectrometry (FAAS) method was used for determination of K,Na,Ca,
Mg,Cu,Fe and Zn in the three parts of papaya. In addition, the digesting conditions were opti-
mized. The results showed that under the optimized microwave digestion conditions and FAAS
method, the samples were digested quickly and completely, there was a good linear relation be-
tween the concentration of the metal element standards and the absorbance value, the correlation
coefficient was 0. 995 7—0. 999 9, the detection limit was 0. 002 —0. 131, the recovery rate was
98 30% —101 67% and RSD was 0. 20% —4. 12% (n=16). So microwave digestion-FAAS was a
fast good detection method with complete digestion,less interference and stable measurement re-
sults. There were more K, Ca, Mg and less Cu, Fe,Zn in the three parts of papaya;there were
more K,Mg,Cu,Zn,Fe in papaya peel and seed than in pulp,so papaya peel and seed had more ad-
vantage of development in food and medicine.
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L6l HClI H,0, ; Mg, Cu, Fe,Zn
, ( 1 000 pg/mL,
. s ) s ; K.Na, Ca
, . . ; 100 pg/mL ;
) UPT—11—10T (
; ) ; 10%
) HCI 24 h s
o 3 .
(FAAS) (GFAAS), 1.2
—FAAS . JJ—500 (
N N o ) ; Tripette 100~1 000 pL. ( )
, —FAAS, GS—3008 (
. N 3 K.Na,Ca,Mg,Cu,Fe.Zn )3 TAS—996 (
7 . . )
s ;s XT9900A (
° ); DGX—9143BC—1
) ( )
1.1 o s
( , ). HNO; . 1,
1 FAAS
/ / / /
nm am mA (L/min) mPa /v mm mm
K 766.5 2.0 2.0 1.7 0.2 300. 0 5.0 —3.5
Na 589. 0 0.4 2.0 1.1 0.2 300. 0 5.0 —3.5
Ca 122.7 0.4 3.0 1.7 0.2 300. 0 6.0 —3.5
Mg 285. 2 0.4 2.0 1.5 0.2 300. 0 6.0 —3.5
Cu 324.7 0.4 3.0 2.0 0.2 300. 0 6.0 —3.5
Fe 248.3 0.2 1.0 1.7 0.2 300. 0 8.0 —3.5
Zn 213.9 0.4 3.0 1.0 0.2 300. 0 6.0 —3.5
1.3
2
s 60 C 2.1
8~12 h, , 0.5mm , s
1.4 )
3 0.100 0 g
: 3mL  HNO,, 90 °C ’ , °
20 min, N
; . 2mL  HNO, 3mL ’ 3
30%  H,0,, . : ¢ 2
i , s 3 ,
50 mL s 50 ml., N N \ ,
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2
/kPa /s /kPa /s /kPa /s
1 1 1 20 2 20 2 20 s
2 4 40 5 50 4 40
3 8 60 8 60 8 60
4 10 60 10 80 10 80
5 12 80 14 90 12 90
2 1 1 20 2 20 2 20 s
2 4 40 5 50 4 40
3 8 60 8 70 8 60
4 10 80 12 80 10 80
5 14 90 15 90 13 100
3 1 1 20 2 20 2 20 s
2 4 40 5 50 4 40
3 8 60 8 70 8 60
4 10 80 12 80 10 80
5 15 100 16 100 14 100
2.2 7 ,
3, 3 o Q995 7~Q 999 9,
2 3 ,  FAAS Q 002~Q 131,
K.Na.Ca.Mg.Cu.Fe.Zn , , .
3 N
/(pg/mL) r
K 0. 00 2.00 5.00 10. 00 20. 00 40. 00 y=0.086 8x+0.031 6 0.995 7 0. 002
Na 0.00 5.00 10. 00 15.00 20. 00 25.00 y=0.075 0x+0.027 6 0.999 9 0.103
Ca 0.00 2.00 4.00 6.00 8.00 10. 00 y=0.020 32—0.002 9 0.999 2 0.131
Mg 0. 00 0.20 0. 40 0. 60 0. 80 1. 00 y=0. 484 52+0.002 6 0.999 9 0.003
Cu 0.00 0.20 0. 40 0. 60 0. 80 1. 00 y=0.093 1z—0. 000 6 0.999 9 0. 004
Fe 0.00 2.50 5.00 10.00 15. 00 20. 00 y=0.032 42+0.012 6 0.998 8 0. 040
Zn 0.00 0.20 0. 40 0. 60 0. 80 1. 00 y=0.172 52+0. 004 2 0.997 1 0.012
2.3 . . 1. 43 ; Cu.Fe .
N \ 3 K. Na, 4 , 3 K.Ca,Mg
Ca,Mg,Cu.,Fe,Zn «C 4 6 , K.Mg.Cu,Zn,Fe
o 4 s , , Ca , Na
. 3 K , ,
) o
18.42 .3.22 ;Na , : Ca>Na>K>Mg>
) s 8 14 Zn>Cu>Fe, :Ca>K>Mg>7n>Na>Cu>
13. 71 ;Mg s Fe, :Ca>Mg>K>7Zn>Na>Cu>Fe, ,
(17. 38 )sZn 3 Cu/Zn 0. 095~0. 709,
; ( ) Cu/Zn (1L 04,
Ca , 12 009. 85 ~17 231. 53 Cu/Zn

1. 30

N
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4 ~
K/(pg/g) Na/(pg/g) Ca/(pg/g) Mg/ (pg/g) Cu/(pg/g) Zn/(pg/2) Fe/(pg/g) Cu/Zn
520. 74¢C 2 304aA 13 290. 64abA  203. 92bB 27.93bA 39.42cB 17.89bA 0.709
9 594. 47aA 283bB 12 009. 85bA 2 391. 74aA 38. 67abA 381. 45bA 34. 78abA 0.101
2 981.57bB 168bB 17 231.53aA 3 543. 45aA 60. 15aA 630. 72aA 43.59aA 0. 095
(P<<0.01), (P<0.05),
2.4 —FAAS 3 7
*FAAS ) . o 5 :7
3 6 98.30%~101.67%,RSD  0.20%
. (RSD) 3 ~4 12%, s o
5 —FAAS
K Na Ca Mg Cu Fe Zn
/(pg/mL) 5. 00 10. 00 4.00 0. 60 0. 60 5.00 0. 60
/(pg/mL) 4.97 9.94 4.03 0.61 0.61 4. 99 0.59
/% 99. 40 99. 40 100. 75 101. 67 101. 67 99. 80 98. 30
RSD/ % 3.92 4.12 2.25 0.65 2.25 0. 20 0. 90
= - l.
3 D [12]
—FAAS CPP( ] . Ca
b b o
\ , 3) Cu/Zn .
. Cu/Zn 1. 04, Cu/Zn
K.Na,Ca,Mg 4 ,Cu.Fe.Zn . Cu/Zn
[7]
b o ’ o
N N 3 7 , 3 Cu/Zn  (0.095~0.709)
K.Ca,Mg , 3 y Cu/Zn
o ’ )
. 4) . Mg
1) . . o , 300 ,
b b
. K.Na . [l Mg (18] [16]
17] [18]
, Na R 3 Mg,
S K Na Mg , Mg
s N N s 11.73  [17.38
’ ° Mg °
2) . Ca , ,
A N o ’
. Ca , ,
[9-11]
b b Y Y Y Y °
120 Ca
b N )
N . R N [1] s ,
. [Jl. .2009.37
o 3 (18):8310-8311,8315.
Ca, Ca , [2] . ,
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