BFRIEFIRIC K RSB Fo&REoREEE—T
BilzcovT
hoH oA =, N A E Y

Rapid atomic absorption spectrophotometric analysis of
metal in canned beverages.— ]
Iron

Kyuzo Opa and Mipor: KOBAYASHI

The atomic absorption spectrophometric method was adopted for the analysis of
iron in canned beverages and liqueurs.

In the present procedure, the samples are aspirated directly into the burner of the
instrument which is equipped with a three-slot boling burner head.

A.A. can be used for the direct determination of iron in beverages without pre-
treatment of the sample preparations.

No interferences wiith the accuracy of iron analysis were observed by the substances
usually occurring in beverages.

when these are contained in greater amounts, the direct procedure can be applyed
with the standard addition method.
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» 0.1~2M-HCI

¢ 0.1~2M-H.S0,

» 0.1~2M-H3PO4

+ 0.1~2M-Citric-acid

+ 0.1~2M-Tartaric-acid

+ 0.1~2M-Maleic-acid

+ 10~200 ppm-Ascorbic-acid (&REE)
© 5~15%-FESE (/77 = U8

© 1~20%-Ta—N

© 0. 1~1. 0%-BEHENRNT R = 2 7 WIKTE

« 50~250 ppm-Sn " selution

* 10~100 ppm-Al " solution

+ Acetate Buffer (pH 4.0)

» Standard iron solution (Fe(NH,)2(S0.).+«6H-0)
+ 1%-HCl-Hydroxylamine

» 0.3%-0O-phenanthroline

I REBIUZOHER

3.1 NEOEHE

Wave length : 2483A

Lamp : Fe-Hollow cathode lamp

Slit width  :3 (0.3mm)

Fuel (C:H2) 1 9.0 (6 1/min)

Air 19.0 (24 1/min)

1.2 #x¥oRs

BB IKT ve=v s (- ) 7.024g ZHITHERL, BER Sml 2Rk, KEN
AT 1,000ml &5 5.

A#id Fe @ 1,000 ppm KEHTHS. TOERELUTICERB L DERTLU>THRLT
ERICERL ..

3.3 BROEE

BEERICULERSE T Fe Sppm 22 LT, EBoBE L Fo Ol EOBHELHMAL
7of55%% Table | IWRL 2, EROBEZSHTHRIVMEDOEARIHEDT, K-TENILTHS
MELEABEDON, REGRELIHUBEORMME LTO Fe OFROGHRIELEMT 2DH
T, EBOBEETHACEE, FELOHETERAZL.
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Table. 1 Table. 2

Lamp Iron Lamp Iron
Wavelength (A) 2483.3 Wavelength (A) 2483.3
Fe 5 ppm in Water 86.0mm Fe 5 ppm  in Water 85, 5mm
2 MHC 6.0mm 5 M-H.SO, 2.5mm
Fe 5 ppm in Acid soln. 78.5mm Fe 5 ppm in Acid seln. 79.0mm
1 M-HCI 2.0mm 1 M-H:S0. 1.0mm
Fe 5 ppm in Acid soln. 85.0mm Fe 5 ppm in Acid soln. 80. 5rnm
0.5 M-HCI 1, 5mm 0.5 M-H.80, 1.0mm
Fe 5 ppm  in Acidsoln. 85. 0mm Fe 5 ppm in Acid soln. §3.0mm
T0.2 M-HCI 1.omm 0.2 M-HaSOs 1. omm
Fe 5 ppm in Acid soln. 86.0mm Fe 5 ppm  in Acid soln. 84. 0mm
0.1 M-HCI ' 1.omm 0.1 M-H.SO, 1.0mm
Fe 5 ppm in Acid soln. 87.0mnt Fe 5 ppm in Acid soln. 83.0mm

3.4 HEOgE

B R OMNIER, HEREORETHMEL - B0 50 b 4, Fe 5ppm 241, RBig
AHEBEOBELOMELHRI L-EE%E Table 2 iz/RL 288, D.J. David & 028 & Rk 19
BIBEDIKTE S 7-.

3.5 DAEEODOE

DABL, ZOMBOREES L THRHOBRKHE LTHEREINEDT, DABOFAETICEY
% Fe OfigEHEBEL THI.

5 Fe 5ppm 248, RBULVDABROEE L OBEEHMA L8 Table 3 THY, #h
D 2M-H3PO, KT 1 M-HiPO: OBRMEOHCOREALIKEDABHGIC Fe SRESS

Table. 3 Table. 4

Lamp [ron Lamp Iron

Wavelength (A) 2483.3 Wavelength (A) 2483.3
Fe 5 ppm in Water 85.0mm Fe 5 ppm in Water 8. omm
2 M-H3zPOy 6.0mm 2 M-Citric-acid 1.0mm
Fe 5 ppm in Acid soln. 83.0mm Fe 5 ppm  in Acid soln, 76.5mm
1 M-HaPOy 3.0mm 1 M-Citric-acid 1.0mm
Fe 5 ppm in Acid soln. 83. 0omm Fe 5 ppm  in Acid soln. 77.5mm
0.5 M-H3PO, 2.0mm 0.5 M-Citric-acid 0.5mm
Fe 5 ppm in Acid soln. 76. 0mm Fe 5 ppm  in Acid soin. 83.0mm
0.2 M-HsPO. 1.0mm 0.2 M-Citric-acid 0.5mm
Fe 5ppm in Acid soin. 75.5mm Fe 5 ppm in Acid soln. 83.0mm
0.1 M-HaPO, 1.0mm 0.1 M-Citric-acid 0.0mm
Fe 5 ppm  in Acid soln. 77.0mm Fe 5 ppm  in Acid soln. 83.0mm
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NTOAERTHD, TOHEEHRETEL, WIhoOKD, HoPRKBEBBEOEFERLTNS.

3.6 VIVEBORE

7TV, REBEEBEORMIRKNTH S LT, BUBEBRHMELTLL BRI IBTH
D, TOPEH0.2~0.6BETNTHIEAML DT, T XEH, Fe Sppm 28CBHEZ7 T
VEDBEE Fe OBl OBBEERI L. TORKEM Tabled TH3. 7 T v BEOBEHNE
CBNERBEOBETERTOTERLZET 548, BEOKEMICEIN TS 7 = v BRIEEEE
T3, Fe MBI ERBEEH A TR,
3.7 BREOE

EAES, REHHAKOBEKKSTHEH, BHhCazhzBERs7  vBEE DL, 0.1
~0.3% BEOEEMNE L. HE-THXERE, Fe S5ppm 24U RUZWAHBEE L Fe OBt
HOBMEEBRT L. O8N Table 5 TH 5. BABBENHE <IN, RBEDIKTFHHE
HONDZOTHEEZET LM, BEOKBPILEZIN TV IREDOVWABEN T3, Fe okl
i EEBHEE LTI,

Table. 5 Table. 6

Lamp Iron Lamp Iron

Wavelength (A) 2483.3 Wavelength (A) 2483.3
Fe 5 ppm in Water 92. 0mm Fe 5 ppm in Water 93.0mm
2 M-Tartaric acid 6.5mm 2 M-Maleic acid 1,0mm
Fe 5ppm in Acid soln. 88.5mm Fe 5 ppm in Acid soln. 92.0mm
1 M-Tartaric acid 3, 0mm 1 M-Maleic acid 0.5mm
Fe 5 ppm in Acid soin. 91, 0mm Fe 5 ppm in Acid soln, 93, 0mm
0.5 M-Tariaric acid 3.5mm 0.5 M-Maleic acid 0.5mm
Fe 5 ppm in Acid soln. 92, 5mm Fe 5 ppm  in Acid soln. 93, 5mm
0.2 M-Tartaric acid 6.5mm 0.2 M-Maleic acid 1.0mm
Fe 5 ppm in Acid soln. 92.5mm Fe s ppm  in Acid soln. 93 . 0mm
0.1 M-Tartaric acid 2. 5mm 0.1 M-Maleic acid 0.5mm
Fe 5 ppm in Acid soln. 93, 0mm Fe 5 ppm in Acid soln. 92, 0mm

3.8 WLAVBDE

VA VERE, Ty VvBRF =) — 24 70KE OBk E LT, /7 vBEFALTHERS
NB2E6B38 TOERBER 0. 1BUTOERETH YD, Table 6 (t/RL -, Fe O
MEICR R EEEEH 2 THRL.

3.9 ZRANEVEOEE

TRAINE VR, BEAKKCLESIN TV, KRTZORAERRRIBE 2 I vk ofk
OHMNTHRMINZHETHH Table 7 KRL 743, Fe OBRBHEICHERZELEZ TN,
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Table. 7 Table. 8

Lamp Iron Lamp Iron

Wavelength (A) 2483.3 Wavelength (A) 2483.3
Fe 5 ppm in Water 93. 0mm Fe 5 ppm 89. 0mm
Ascorbic acid 200 ppm 0.0mm Sugar 15% soln. 0.0mm
Fe 5ppm in Acid soln. 93.0mm Fe 5 ppm in Syrup 77.0mm
Ascorbic acid 100 ppm 0.0mm Sugar 13% soln. 0,0mm
Fe 5ppm in Acid soin 92. 0mm Fe 5 ppm in Syrup 79.0mm
Ascorbic acid 50 ppm 0.0mm Sugar 10% soln. 0.0mm
Fe 5 ppm in Acid soln. 92, 5mm Fe 5 ppm in Syrup 82.0mm
Ascorbic acid 20 ppm 0.0mm Sugar 8% soln. 0.0mm
Fe 5ppm in Acid soln. 93.0mm Fe 5 ppm in Syrup 82.0mm
Ascorboc acid 10 ppm 0.0mm Sugar 5% soln. 0.0mm
Fe 5 ppm in Acid soln. 92.5mm Fe 5 ppm in Syrup 83.0mm

.10 BEOEE

RN, MEOHWKEE LT, REOBETHRENTLA0MH, Table 8 IWRLALDIIL,
5, 8, 10, 13, 15%0EEDKiEEPIC, Fe 5ppm ERELHT, EHEOBEL, Fe Okt
HOBEOBRES T RDAKRET 745, COREOEEOBERMTIY, Fe OBRBHICHY
EBEEZ TV,

311 BEEREBIZRFIONE

BRI 2 F MR EOH A & i, REEEHRERMALT, hEFFEHZRERICo
LwdACENSh384m5 50T, HLB. 5~9 OFEEH#EIx 70 0.1, 0.5, 1%0K
iz, Fe # Sppm AMELHT, TOREL Fe OBRHMEOHBRERF LAY Z08F

mm
90
89
88 Table. 9
87 Lamp iron
85 Wavelength (A) 2483.3
* 85 Fe 5 ppm 89. 0mm
84
g a3 | Alcohol 20 vol. % soln. 0.0mm
g Fe 5 ppm in Alcohol soln. 95. 0mm
% 82
T g ‘_[ Alcohol 10 vol. % soln. 0.0mm
T . . . Fe 5 ppm in Alcohol soln. 94.0mm
o 0.1 05 1.0 _—
Sugar ester content. (%) Alcohol 1 vol. % soln. 0.0mm
Fe 5 ppm  in Alcohol soln. 89.0mm

Fig. 1 Relationship between Iron absorbance .
and Sugar ester solution.
** (Scale divisions of Readout accessory)
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RENRL LB L, Fe. ORIEZETELDL 3.

312 Zia—ogs

BIEES&EICR, TLra AR08 INTV ARG S, E-T, 2hd Ok hDFe.
ZRFEEETHEIE SEEETACLE550T, Tra—rDREEELHF L.

B%, Table. 9 IKRLA LD, BELARICL:, T2 —KEBEKEPBIZ Fe. % 5 ppm. EE
HFLHT, 7rva—ADBEL Fe. ORBEOHMEEZRTT LI KE, Fe. OMBERBALTNA.

HoT, Tra—rEH/ERHPO Fe ZETFRICHTET, Wl RELXBTIHEE. Fe
DOBERDOT Y a— 1%, FBHEERED TAra—AKEERE LT, BREBEMERT 2 BEND
5. XE#HEE, Fe. ORMBEAMMEL Y2 BMICHRMILKS b 3.

3.13 RXAF D&

v, @il REEEILBOX S cNEDY, SMEIET S C LA BIZICES BRBON
i, SLOHAREBBECXINTHAICELPDST, TORAEMMNIGEHEIDERLALLEE
ADNBAXA A VYBHBTHSINBAUEINDIEMBDE. 2T X144 YOIETTR, Fe
DRFEIEDEIVEBLEA 2B L. TOHKEEL Table 10 1IZR L 748, —ROWEFHEK
BHZAEZN TV IBREDR XA 4 YORERETRAERELEZ TS,

Table. 10 Table. 11

Lamp Iron Lamp Iron

Wavelength (A) 2483.3 Wavelength (A) 2483.3
Fe 5 ppm in Water 93. 0mm Fe 5 ppm in Water 93.0mm
Sn 250 ppm in Water 1.5mm Al 100 ppm in Water 0.0mm
Fe 5 ppm in Sn soln. 93. 0mm Fe 5 ppm in Al soln. 93. 0mm
Sn 200 ppm in Water 2.0mm Al 50 ppm in Water 0.0mm
Fe 5 ppm in Sn soln. 93. omm Fe 5 ppm in Al soln, 93. 0mm
Sn 150 ppm in Water 2.0mm Al 30 ppm in Water 0.0mm
Fe 5 ppm in Sn soln. 93.0mm Fe 5 ppm . in Al soln. 93.0mm
Sn 100 ppm in Water 3.5mm Al 20 ppm  in Waler 0.0mm
Fe 5 ppm in Sn soln. 93.0mm Fe 5 ppm  in Al soin. 93. 0mm
Sn 50 ppm in Water 2.5mm Al 10 ppm in Water 0.0mm
Fe 5 ppm in Sn soln. 94, 0omm Fe 5 ppm in Al soln. 93. 0mm

314 ZNEIzovaqtroms
BHOBMBETRIMEAESHBOHRTEMKE M T I =044 F v MIRELEA, Fe D
HEICEDX DN EEEEZ D2hERH L. TORKES Table 11 ICRLAH, T =T 6
Z VDI EFEH 100 ppm BETLIAE Fe ORBICEBEE L THL.
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4 BEHRCONT

41 BELFTHRORER

BOSHE L TIZ, 2483A, 3720A HKHES 258 2483A wo0 B BEREE Fig2 i
T U7chs 0~10ppm DOWHPIAT Lambert-Beer OERNCHE, FHITINRBICBO TR ZHHTR
FioEstE R 1.

mm

180

L mm
180 100 }

170 B o0 |

160 - 80 |

150 |- 20

140 | 60 b

130 . 50

120 . 40

]
110 E a0 |
T g Ry Sample content 0.4
< ample content 0.4 ppm

80 o 100 /

80 —e s s
B, } 6 4 20 2 4 6 .8 10 12 1416 1.8 20
§ 60 Iron additions (ppm)

2 % r Fig. 3 Typical working curve for the
< 40 ¢t method of additions. Sampie ;
a0 | Carbonated beverage.

20 L ** (Scale divisions of Readout

accessory)

10

L e e

i 2 3 4 5 6 7 8 9 10
Iron contant {ppm)

Fig. 2 Calibration curve for Iron.
** (scale divisions of Readout accessory)

4.2 SBCENBREOSA F v 2RML 12154 (Recovery test)

SiEEkhhicERBEONEENHEENL, ChELEURS T 3FH Recovery test &
RRIZ, AT, STk XEVEO TibE BET5 itk LT, Fig 3IKRLAELS K
Standard addition method Z$E#H L TH .

b RUZBMEOAEREDLE

- FHRBDE I BBEBEORMP, LT 24 THREOL S KEBDBRALAT 2 kKDD
Fe OBELLBETERT 21T, [ASHOFHLRET ) LEMND 5.
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Table. 12
Te detect in each samples (ppm)

Sample No. 1 2 3 4 5 6 7 8 9 10
D-AA method .89 .89 .89 ) 1.00( 1.02| 1.10| 1.16( 1.20| 1.20| 1.20
Ash-OP method i .82 .87 .86 75 97| 1.0 .87 .95 | 1.01

D-AA

“Ash-op - 118

G- THHONIBEE LTKILE (550°C UUTF) 2FH LA BEEDY KE-TALr b7 2F VR
o) YREIZLOBAERLEELHT (Ash-OP HEsd) RET I HEL, HHREEIHT3
T &L, EEREETFREHTEERT 2 5E (D-AA ELKT) Kk 3 Fe ORIEERTRETH
i Table 12 &5 5. HI5, EIRBRZMAIYE S C &<, BBEERFEEIMTZELTIE, K
Ash-OP EBiICH~EHORIMEZRL, €TOHIF119ETH 7.

8 #

ot
il

BAFGKEOERhOBRESES, KIERZ, BOBLEEZTOTICHE RFREMTETH
ET 2540, AEVEISGORBBEICHTITEEREL T, ROBREEL.

B, 24 2483A 2Ly, TFuel & LT CeH: %, Oxidizer £ LT Air 2HEAL, Bk~
—3 —&, Three-slot boling burner Z|AT 3 &L LY, BHPOKOBEERERWETH
b, —BROKHBEEORSSEOIENHIT, WEHEICHREEEESLII.

BL, 2ORSREMFCEVEARBRBERETT 3. i ERFEES B0 RhIE
ABBRICAT, HE, REXZELELHIEARRBRELENT A, EETILERDD,
z DA, Srandard addition method (Fig. 3) ®FEML T, #EHEOTFSEBHELLTL
E$AE-RAAAN

1k, BT ra—-ARNETNTHEEAE, BREKBEEOT Y 2—-1%, EbhoTar
I—-NERICAEIKERTRESZERTLITAN.

WIhIZL T, BKEKREHPOHKDORIER, BFREIMTEEERT LIk, s,
Rit, BARESOTNEETEHT L8, BREMEMNTEETH 3.
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