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The Determination of Metals in Foods by Atomic Absorption
Spectrophotometry - V

On the determination of zine

HiroMiTsu Osapa

Atomic absorption spectrophotometry was applied to the determination of zinc in
foods,

(1) Absorbancy at 213.9 me was measured to determine zinc,

(2) A linear relationship between an absorbancy and a concentration was found
within the range of 0-5 ppm zinc.

(3) Samples were burnt to ashes in an electric muffle furnace at 550°C, the ashes
were dissolved with 5ml of 6 N hydrochloric acid and made up to 100 ml with water.
One ml of the acid solution was pipetted and added 5ml of 6 N hydrochloric acid, 5ml
of calcium chloride (2500 ppm Ca) and 20 mi of ethyl alcohol, and then made up to 100
ml with water the solution was submitted to the analysis of zinc.

(4) Silicon, tin, copper, chromium, magnesium and potassium interfered with the
determination of zinc considerably, but the interferences were eliminated by adding
2500 ppm of calcium.

(5) Recoveries of zinc added to the sample solution were found to be satisfactory.

(6) The reproducibility of analytical values was also satisfactory, that is, the
coefficient of variation for zinc was 4.83% for oyster.

(7) Contents of zinc in marine products examined were about 0.5-3mg % with
the exception of oyster and crab, contents of it were 50-70mg % for the former and
16 mg % for the latter, respectively.
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1. BBLHE

1.1) 3E B S—F v z~139 HREREH S LT 130-0420GFRICMBEHEZ AL, K
EEDN—F—2KOE Icm DARROLOTER, THF L VRERAWL.

1.2) RFE: EREMSERTSEREEAEKICHE, L, HHBEE 1000 ppm OFREEREL, &
DBEEERRLTHER L. Ay Y 2ERBHFREAA V2 9 22 KKEHL, 1 ml=50mg Ca
DERETEELTHERAL:.

2. AERMGOBRE

BEFREFHSIFERINRFEDOF v 7OBHE, RV v ME 7THF L VRUEKER EBATR
FEELUBEILRENEEEEZ 20T NLORMERM LRI L. TOFRKOSFMHTTHE
TACEICED. EE 213.9ma, FEFE 200V, 378 10mA, =)y ME0.2mm, T
25 v vJE 0.4kg/cm?®, 1.5//min, 2XHE 1.4kg/cm*, 7//min.

3. EEBoxE

FERERKICMBEETEIWEDORSERBRTHRBLUERBROINETHNET 2700, HHBOR
FEIBLZTEREORELR/ NI,

FRORXECE XIZTEHERBOERR Fig 1| ITRUAUNLAEENEI SO TEAERTHE
RsE#hic 6 N HCl 5ml RNy 3 & ICED.
4, BEETZOBELTVICZOMHFIZONT
BRPICELLTEZNTH BT 1 ROHEHR
DORNECHE LT TEEELHIHE Fig. 211
ICRLAECELS DUHERT Z L@ Do
72, T A ZOTHENGT H7-DICT, =
DOHHFBTONTHRE LIc#R Fig. 2 IORL
RCEK RO YFULRT AN Y LBHR
MTHIT 2D, LhLLZDIBX o
Y79 LORMTE Fig. 22 KRLEWCR Fig. 1 Influence of hydrochloric acid

#HHBOBEBELZ R DTERERTR AV VY on zinc absorption.
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o——o Zn+Ca
0.4 a—a7n+EDTA —_
- o—aZn+Sr :EL
203} ; ]
5 0.2 g
a
o 0.1+ Si(1000 PPM)
0 1 2 3 4 5
0 1000 2000 3000 4000 5000 Zn{Ppm)
Sr.Ca.EDTA(PPM) Fig. 2-2 Standard curve for zinc determ-
Fig. 2-1 Influence of silicon and effect ination.
of suppression agents on zinc @ —@ added 2500 ppm Ca.
absorption. A——A added 2500 ppm Sr.

LEWEMT BT EIEDI. BBEANY I LZRNTBE /A XBKRELBYMEBZLEL 3.
CD/ A XOWMENCZF AT N I—NERN, COTLI—VOBOEBOBRNEL L XIZT
FEEBLHRANIER Fig 3 KRLEMBERTIC 15 ml P EOBRMTRIZ—EDHEICE DT
KERATRMERPIZ 20mIBMT 2T LEDL. HOLETEOEEBY T ICZDNFITH>VTEH
HULER Fig. 4-1, 2, 3 IERLEW 7 v —2a, X, ], =732V LRUD ) Y LADNES
ZHIILED, 0FRbAre Y A 2500 ppm OFEMICE D RIZRLAK TS OESBENEHT 2
TEMTEI. B VY, TAHI=vsB50NETHRILEEEBIZL NI 1.

5 B 8 &

BRORBEDORERIC 6N #E 5ml, HibArs v Akd 5ml (v L 2500 ppm) K
FxFaTra—n 20ml BmHL, FEKT 100ml KU, 2. ICRLANERGFOTIRBES
fEE L.

o——o0 Zn+5j
+——=» Zn+Si +2500PPM Ca

0.4 0.4 «——a7Zn+5Sn
2 . ——aZn+Sn+2500PPMCa
£03 //'o\e—e—o 4 p
s PO e
o o) —& & A x 3
02 o
d ~ 0.2
o i3
0. g
0.1
0 5 10 15 20 25 N . . 1 ;
Et-QOH(ml) 0100 250 500 750 1000

Fig. 3 Influence of ethylalcohol on Si.5n(ppm)
zinc absorption. Fig. 4-1 Influences of silicon and tin, and
effect of the addition of calcium
on zinc absorption,
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o———o7Zn+Cu o—-oZn+Mg

——e7n+Cu+2500 PPmCa e—— Zn + Mg +2500 PPMCa
04 e—aZn+Cr 0.4 & s ZN+ K
—a7n+Cr+ 2500 ppmCa . a——aZn+ K +2500 ppmCa
303 o o o 203 —
E (<))
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m —
& 0.2 i S 0.2¢
= a
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- (o]
C o 0.1
. . . . -
0100 250 500 750 1000 0100 250 500 750 1000
Mg. K (Ppm)
Cu.Cr{Ppm) ) ,
. Fig. 4-3 Influences of magnesium and
Fig. 4-2 Influences of copper and chromium, potassium, and effect of the
and effect of the addition of calci- addition of calcium on zinc
um on zinc absorption. absorption.
07 Sample
homogenize.
g‘ 0.5 Homogenate
o ash at 550°C using an electric oven.
& 03 As
g : dissolve with 5ml. of 6N HCL.
o Acid solution
0 1 2 3 4 5 pipette 1ml of the acid solution and
Zn (Ppm) add 5ml of 6 N HC), 5ml. of calcium
Fig. 5 Calibration curve for the chloride (2500 ppm) and 20ml. of ethyl
determination of zinc by alcohol, and make up to 100 ml. with
atomic absorption spectro- water,
photometry. Determination

(At 213.9ma)

. ) _ _ Fig. 6 Procedure for the determination of
mHROBERIT Fig. 5 RLzm 0~5 zinc in foods by atomic absorption

ppm® i CTHESEERL . spectrophotmetry.

6. ERPOEHROTE

ARPOTEBOFERIT Fig. 6 ICTFLAmLREH 10g 2oy FICHRL, 550°C OESIFIC TS
IR, TOKSE6NER 5ml ZEEL, 100ml OFAF7 52 aXBLTHEHKT 100 ml
K55, COBEEImIIc 6NERESml, EtAvy Y 28K sml Rz FAr7ra—n 20ml
ERML, ZFKTI00mIIZL, 2.ICRUARBEOTIRAZEL, BiBRISTEROBERD .

7. BIRHEE

HERPICHEAEOEREZRML, TORREELZRDHI. ZORKFIT Table 1 IWRLAmM2Z
WRIEWEELE:.

8. BEHRE

BFEESEAFEC I 2HNOERBEOFRELE L L HICAROA—RHLAERLEL
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Table 3 Contenis of zinc in raw and Table 2 Reproducibility of analytical value.
canned foods. (mg%)

Number of Quantitative
Raw food Canned food , value of zinc
measurment in oyster (mg%)
Zn Zn 1 39
Skipjak 0.86; Crab* 16.00 2 35
Salmon 0. 46, Salmon* 1.06 3 35
Mackerel 0.50; Tuna* 0.80 4 37
Horse mackerel | 0.70; Mackerel** 1.70 5 33
Flat fish 0.90; Skipjak** 1.70 6 35
Flying-fish 0.50] Mackerel Pike**| 1,32 Average value 345
Octopus 2.50) Cuttlefish** 2.0 Standard deviation 1.607
Cuttlefish 1.20| Octopus** 3.36 Coefficient of variation
Oyster 72.00{ Bloody clam** | 2.76 (%) 4.83
Baby clam** 2.84
Wreath shell* | 1.56 Table 1 Recovery of zinc added in oyster.
* =
Oyster 51.00 ZCor}tent of Ac%ded Rec%vered Recovery
?, boiled. "oy | em) | pm) | 9
seasoned.
0.78 1 1.82 104.0
0.78 2 2.86 104.0
0.78 3 3.96 106.0

TeEMEL, UEBOEHFRE RS, TO#EFRIE Table 2 IWRLM S EBHFRRL. 85T
Hot. COBBHEREFRESNSNECI 2ERADEREL LTI DERTE2bD0EER
3.

0. ERUGEHERFOENOEHRR

BEOERCEHARDOBHROEGHFREME LR Table 3 IRLAIHE, Pk
BESOEPhOERFEERAKTRIZIZ0.5~3mg B TH 7.

z S

ARDOFHRERMCUHSERICERT 2 BN TRFIERSRSTEILOVTHRI Lo, £
BR#ELTR70—4, H, YA XEREROREECEEEL XL, CNLOXEIDL
FTREH LY 22500 ppm ORMICE D IZITT/LICHFITE /. TLAALY Y LDRIMTE DI
574 XDERRIFAT LI —AORMIKEOIF TS, BRE, FREKE LIRS, BHIC
EETEXEDTELOARTOBEROERLHHERATE5LEL 5.

E )

1. ARPOERERBC LD SERKERT 2HNTRFREPEMTELRI L.
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2. BFRAESEMIECL ZERBOEFBILC DO TEBNILRAEGTLV, ZOMELBEEED
fo. TRLLBHEE 213.9me, ME200V, 7 7EHK 10mA, Y v+ 0.2mm, TEFL Y
E 0.4kg/cm?®, 1.5//min, Z5E 1.4kg/cm? 7//min &L 1.

3. REZTZEDOEEBLCODVWTHENILEREYAE X, §H, 70—4A, w72V 9LREHAY O
LAMBROBIEIEELZEXIZLH, ChsDEERWTILAENRDICH v &Y 4 2500 ppm
Bing sz &ickoffics k.

4, HELEOMHALLTHINVY T LEBNTRE /4 XNKE B RTFEELEL B8,
BEgPccFAoT = 20ml BMTECEICIVED/ 4 X5 T EMTEI.

5. RIMERBRBRETE A BERHRUEREEE..

6. BFRASFESITRICE 2BEEFERE—EBBIC 20T 6 M#lE L BRETHFEEIT4.83
FBTHO T AERCEREETH o172,

7. KREERUHZADDOBEROASHFEI I+ (G0~T0mg %) RUH= (16 mg %) KHEH
CHELEITRTOBLSN, MORAZRIZEZ0.5~3mg B DEEETH 7.
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