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A B S T R A C T  

Six canned dinner products to infants aged 3 months, 10 products to infants agrci 4-5 months, and 
11 products to iiifalits aged 8 months, all a\lailable on the Nor\vegial~ market, wel-e analysed by 

atomic absorption spectrophoton~ctr~ for their contents of the nlajor clcmcnts sodium, potassium, 
magnesium and calcium, and the trace clerlients iron, copper. zink, manganese, selenium and 

mercury. Four of the 27 products available were based on fish, and the authors wished to evaluate 
these products relative to the average colnpositiori of the products offered on the rliarkct as infant's 

dinner foods. The  results arc given in three tables as concentrations based on wet weight, as daily 
intakes based on the lnral sizes recommencled by the manufacturers, and for five of the elements 
as pcrccntagesof the reco~nniencied daily allowat1ccs (RDA values) as givrn by either the U.S. 
Natio~lal Research Coiut~cil, Food and Nutrition Board, or by the Norwegian Sational Nutrition 

Council. 
Tlie daily intakes of the five elements magnesium, calcium; iron, copper ancl zinc for which 

reco~nmended claily allowances wcrc available, covcrecl with a few exceptions 1-200/0 of the RDA 
values in the suggestccl meal sizes. Higl1 leuels ofcopper wrre foulld in products based on liver and 

of zinc in products of meat-balls and cod roe. Tlie manganese contrnts in the products would give 
a daily intake of 2Cb180 microgram, with the highest values in ((Vcgetahles and liver)) and (<Cod 
roe and vegetables)). The  contents of selrl1iulu \vcrc gcncrally lo\\,. 1-20 microglg. but the mean 

value of thr four products based on fish was nearly 8 times higher than the avcrage with valucs 
bet\vcen 22 and 57 microglg. 'The levels or mercury (0.003-0.04 microglg) were too low to represent 
a dietary prohlcln for infants. Of the four products based on fish only <<cod roe and vegetables)) 

provided niorr than minor amounts of the analysed elements, except for selenium. 

I N T R O D U C T I O N  

Dielary suveys are commonly used to establish nutritional profiles in 
population groups with respect to different elements. Such surveys are not 
sufficiellt for the assessment of thc llutritional status, they may, however, give 
valuable infbrmation as to which individuals or groups could be a t  risk 
regarding certain nutrients (GOODHART and SHII.I.S, 1973). Infants are 
regarded as a group of risk because they have a larger energy intake per 



kilogram hody weight than aclnlts. The  growiilg tcnclc~icy to use industrially 
produced illfant foocis has fhcussccl tllc attcrltiorl on their nutritional q1iality. 
Thus  Ecc;rmr (1977) found Danish dinner prociucts ibr itlfh~lts to /be of low 
protein quality. Oa!..\sc (1978) founcl Norlvegian food products for infants to 
be low in zinc arld copper. 

Of  27 proclu~ts 011 the Norwegian 111arkct at the time the present stucly was 
started, only 4 were based on fish". We rvishccl to evaluate these proclucts 
relative to the complete range of such proclucts, atid therefore an cxtc~lsi\:e 
analysis nsas carried out on contents oi' vitamins and majol- and minor 
elcrncllts in different industrially produced inf'ant fooci proclucts (ccciinner)) 
combinatio~ls) .  'This paper is the second part of the stucly, ainli11g at cstab- 
lishing data  for th? intake of 4 major a~lcl 6 minot- elements in tllc products 
previously a~ialysccl for vitamins (LII:L) ancl JL~I.SH.\XIS, 1983), arlcl evaluating 
the intake of clcnlellts conlpared to acccptctl ~ccornmcncicd cldilj allouances 
(RDA values) . 

Details regarding sampling and the treatment of the  samples bcforc asPing 
are given in the preceecling paper (LIEII ~ ~ ~ ~ ~ , J I . I . s M . \ ~ I s ,  1983). 

All elcrne~lts were analysccl by atomic aljsorptio~i spcctropliotometry 
( I ~ A S ) ,  and with the c x c c p t i o ~ ~  of sclellium ancl mcrcury tlicy were dctermincd 
in a digest of nitric acid ancl pcrchloric acicl (JL'I.SII.\~IS anti BK.EI<I.;.-\s, 1975). 
Sod iu~n  ancl potassium were measured ill the cmission nioclc and the other 
eleme~lts by i i a ~ n e  absorption. Details of all pl-occcl~u-e; and instrnmclltal 
settings arc given !jy J ~ J I ~ S I ~ I . \ ~ I S  ct al. (1978). Samples for selenium and 
mercury cletcr~ninations wcrc cligcstecl simultanouslv in nitric acicl ancl 
suphuric acid ( 1 : 1 v/v) containillg 0.1% vanadiumpc~ltoxidc: (E(;.\.\s and 
, J r r r , s t ~ ~ r ~ : ,  1978). h~lercury was cietcrminccl by tlie cccolc! vapour)) tcchnicluc in 
a gas cuvctte cvhcreas a heated quartz cell was used for the sc:lenium 
rneasurements (JUI.SI-I.\~LN et al.,  1982). 

Sor l iwn ,  polassizrm, i tzagt~esiz~m ancl cnlcizrttz co~ltcrlts are summarizcci in 
Table 1. 'The sociium contcilts I-atigeci horn 1.2 to 2.G, a\.craging 1.9 + 0.3 
glkg, esc lucl i~~g a procluct based on bouillon. The valncs fur potassium \\rere 
within the same range, avcrrtg-ing 1.8 + 0.5 g/kg. Calculated 011 ;I daily rncal 
size of 50 g resp. 100 g the products \\~onlcl supply 60 to 170 mg of thcsc two 

" A procluct of ((fish halls)) incluclctl it1 the prcccrcling paper fcll o l i r  from this s t u d \  



elements to infants up  to six mont21s of age, arid 100 to 270 mg fbr infants agtd  
8 months of more. Xo reconl~nenciccl daily al1ow;tncc vall.~es are available tbr 
infants. The  RDA values given for adults are 5-20 g of sodium and 5 g of 
potassium (D.\\ .~usos ct al., 1972). 

Wlagllesium contents variccl between 60 a11cl 1G0 mg/kg with an average of 
104 t 30 mg/kg. The  U.S. National Researcll Cou~lcil ,  (NKC), Foocl and 
Nutrition Board, (1968) rccon~n~enclccl a daily allowance of 60 mg for infants 
betwee~l 2-6 months, ancl 70 rllg for infatits aged 6-12 mo~l ths .  The  dinner 
products tllus 'rvoulcf supply 6-20 p r r c p t  of thesc RDA \.slurs. 7'lx products 
contaillillg fish were in the upper concentratio~l rallge. C;cnerally the highest 
magnesium conccntratiolis are fount1 it1 cereals and vegetables ~vhich contri- 
bute approximately two thirds of the claily intalw to aclults. 

The  calcium contents were low ancl varied \\riclely ~ r i t h i n  tbr rallge 48 mg/ 
kg in ttliver and vcgetal~les)) to 460 111g/kg in <(meat balls),. The  latter proclrict 
also had the higllcst zinc content. The  daily intake from these clirincrs \vould 
cover not more than 0.9-6.4-% of the recomrnelldcd daily allowances of 360 
and 540 mg fbr i n f ~ ~ n t s  up to 6 months and 6-12 months, respectively (Statens 
Er11;eringsr5cl, National Nutrition Council of Norway, 198 1 ) .  Milk nornlally 
supplies the infant's basic ncecl for this elenlent. 

Iron, cop;ller a~lcl zinc contents ar-e sunlmarizecl it1 Table 2. Proclucts for 
illfallts up  to three months of age llacl iron colltctlts within 2.5 to 5.6 mg/kg. 
Proclucts labcllcd +5 montlls ancl 8 ~ n o ~ l t h s  varied within wiclcr ranges wit11 
values fr-om 1.4 to 16 mglkg. The  highest iron lcvcl was fbund in a product of 
t{Cocl roe ancl vegetables)) with 16 121g/kg, wherca-s other products of fish origin 
were low ill iron. Statcrls Ernzringsr5d (1981) has rccommcndecl a dietary 
iron intake of 5 111g/ci and 10 mg/d for infants up to 6 n ~ o ~ l t h s  and 6-12 
months, respectively. T h e  analysccl cli~lncr proclucts would give iron intakes 
between 1.5% anel 16% of tl?csc RDA values. The  NKC (1974) rccommencled 
RDk values of 10-i5 nlg, ant1 these \,alucs \voultl h t  met even less. Human 
milk is rcportecl to co~ltain 0.5 mg/l of iron (E'II:~.IIIs~; and SPEYER, 1974), ancl 
would not supply the d i fkrc~lc t .  The  infant's neccl for iron is usually co\,ered 
by iron fortification of porridge flour. 

T h e  copper contents wtre, ~v i th  thr exception of proclucts co~~tairiirlg liver, 
it1 the range 0.58 to 1.4. ~ ~ ~ g / k , y .  Protlucts co~l ta i~l ing  li\zer variccl between 2 and 
10 n-~g copper per kg, c~ r re sponc l i~~g  wrll ~ r i t l i  results reported by O~r.\sc; 
(1978). 

A report ti-om the Ministry of .Agriculture, Fishcries and Food, U.K. 
(1978) gave lligh copper values in food cotltaining liver and kicltlcy. T h e  fisll 
products an;ilyscd all had copper values bclo~v 1 mg/kg. Compared to the 
NRC (1980) recolnrnenclccl daily dietary allo\vanccs for infants in clifkrcnt age 
groups, the products analystel, csccpting tllosc containing livcr, \vo~~lcl supply 
5 %  to 23% of the KIIA values. 'The proclncts containing liver ~ ~ o u l c l  supply 
17% to 1 70'/1 of tl1c KDA \value in a meal portion. 



Table 1. Major element concentrations in canned dinner products to infants in different age groups. The values are based on wet weight. 

Age group 
Na K hfg Ca 

Sample 
glkg mg.') glkg mg") mglkg n~g") rng/kg mg")  YO"^ 

3 months Veal and vegetables 
Ka~i i  medgrmnnsaker . . . . . . . . . . . . . . . . . . .  1.6 80 1.6 77 88 4.4 7.3 

Chicken in bouillon 
Kylling i kraft . . . . . . . . . . . . . . . . . . . . . . . .  3.4 i68 1.2 60 70 3.5 5.8 

Lamb and vrgetables 
Lam oggr0nnsaker. . . . . . . . . . . . . . . . . . . . .  1.4 72 2.4 103 120 5.7 9.5 

Mixed vegetables 
Blandedegrmnnsaker . . . . . . . . . . . . . . . . . . .  2.2 109 3.2 158 150 7.7 12.8 

Vegetables and lamb 
Grmnnsaker og lam . . . . . . . . . . . . . . . . . . . . .  2.0 100 1.8 90 86 4.3 7.2 

Vegetables and liver 
Grmnnsaker og lever . . . . . . . . . . . . . . . . . . . .  1.8 90 1.4 69 69 3.4 5.7 

4-5 months Veal and vegetables 
. . . . . . . . . . . . . . . . . . .  Kalomedgrmnnsaker 1.4 70 1.9 95 

Chicken, rice and vegetables 
Kylling med ris og grnnnsaker . . . . . . . . . . . . .  1.6 80 1.5 75 

Cod and carrot 
Torsk medgulrot . . . . . . . . . . . . . . . . . . . . . .  2.1 105 2.6 130 

Cod roe and vegetables 
Torskerognmedgr~nnsaker . . . . . . . . . . . . . . .  2.2 110 2.1 I05 

Fish, tomato and uegetables 
. . . . . . . . . . . .  Fisk med tomater og grmnnsaker 1.9 95 2.1 105 

Meat balls 
Kjmttboller . . . . . . . . . . . . . . . . . . . . . . . . . .  2.6 130 1.3 65 

Mixed vegetables 
Grmnnsakmiddag . . . . . . . . . . . . . . . . . . . . . .  1.2 60 1.8 90 

Turkey and vegetables 
Kalkun medgr~~nnsakel- . . . . . . . . . . . . . . . . .  2.3 1 15 1.4. 70 



-- -~ 

Na K hlg C a 
i\ge group Samplr 

g/kg T g/kg mg." mglkg mg." %I" mg/kg mg"' %'" 

Vegetables and beef 
Grnnmaker med okseLj0tt . . . . . . . . . . . . . . . .  1.8 

Vegetables and liver 
Grnnnsaker med lever . . . . . . . . . . . . . . . . . . .  1.7 

8 months Beef and vegetables 
Oksekjntt med grnnnsaker . . . . . . . . . . . . . . . .  1.6 

Veal and vegetables 
Kalv medgr0nnsaker . . . . . . . . . . . . . . . . . . .  2.0 

Chicken and vegetables 
Kylling med gr~nnsaker . . . . . . . . . . . . . . . . .  2.1 

Cod and vegetables 
Torsk medgrnnnsaker. . . . . . . . . . . . . . . . . . .  1.9 

Ham and spagetti 
Skinke med spaghettz . . . . . . . . . . . . . . . . . . .  2.2 

Lamb and vegetables 
Lam med grnnnsaker . . . . . . . . . . . . . . . . . . .  1.9 

Liver, bacon and vegetables 
Lever og bacon medgrnnn~aker . . . . . . . . . . . .  2.3 

Liver and vegetables 
Lever med grnnnsaker . . . . . . . . . . . . . . . . . . .  1.7 

Roast venison and vegetables 
Dyrestek medgrnnnsaker . . . . . . . . . . . . . . . .  i .4 

Summer vegetables and ham 
Sommergrnnnsaker med skinke . . . . . . . . . . . . .  1.8 

Tyrkey, tomato and rice 
Kalkun med tomatris . . . . . . . . . . . . . . . . . . .  2.1 

"1 The values are based on B serving size of 50 g at  3 months and 4-5 months, and 100 g at 8 months, respectively. 
b, Percentage of the NCR recommended daily allowances (for calcium: Statens ErnieringsrHd). 



Table 2. Minor element co~lcentrations in canned p r o d ~ ~ c t s  to infants in diffcrent age groups. The values are based on wet weight. 

Age ~ r o u p  Sample 
mglkg mg") 0 /O 12) mglkg mg"' o /o h~ mglkg mg") 0/0") 

3 months Veal and vegetables 
Kalv og grmnnsaker . . . . . . . . . . . . . . .  3.9 0.19 3.9 0.67 0.03 5.0 4.8 0.24 6.0 

Chicken in buillon 
Kylling i kraft . . . . . . . . . . . . . . . . . .  2.5 0.12 2.4 0.89 0.04 6.7 3.0 0.15 3.8 

Lamb and vegetables 
La,n og grmnnsake~ . . . . . . . . . . . . . . .  4.2 0.2 1 4.2 0.84 0.04 6.7 4.1 0.21 5.3 

Mixed vegetables 
Blandede grannsaker . . . . . . . . . . . . . .  5.6 0.28 5.6 1.4 0.07 11.7 4.0 0.20 5.0 

Vegetables and lamb 
Gr~nrzsaker og lam . . . . . . . . . . . . . . .  3.1 0.13 3.0 0.71 0.04 6.7 3.8 0.09 4..8 

Vegetables and liver C-" 

Grennsakcr og leuer . . . . . . . . . . . . . .  4.2 0.36 7.2 2.0 0.10 16.7 3.4 0.17 4.3 O 
h) 

4-5 mo~lths Veal and vegetables 
. . . . . . . . . . . . . . .  Kalo og grmnnsaker 6.7 0.31 6.8 1.0 0.05 8.3 6.8 0.34. 8.5 

Chicken, rice and \,cgetables 
. . . . . . .  K>vlling med ris og grmnnsnker 4.3 0.2 1 4.2 0.91 0.05 8.3 3.3 0.1 7 4.3 

Cod and carrot 
. . . . . . . . . . . . . . . .  Torsk medgulrot 1.7 0.08 1.6 0.84 0.04 6.7 2.2 0.1 1 2.8 

Cod roe ancl vegetables 
. . . . . . . . .  Ilbrskerogn rned grmnnsaker 16 0.80 16 0.92 0.05 8.3 9.6 0.48 12.0 

Fish, tomato and vegetables 
. . . . . . .  f i k  med tomat og grgnnsaker 1.4 0.07 1.4 0.59 0.03 5.0 1.8 0.09 2.3 

Meat balls 
. . . . . . . . . . . . . . . . . . . . .  Kj~tlboller 11 0.55 11 1.2 0.06 10 22 1.11 27.8 

Mixed vegetables 
. . . . . . . . . . . . . . . .  Grnnnsakmiddaa< 5.1 0.25 5.0 1.0 0.05 8.3 2.7 0.13 3.3 

Turkey and vegetables 
Kalkun mid gr~nnsuker . . . . . . . . . . . .  4.2 0.21 4.2 0.85 0.04 6.8 5.0 0.25 6.3 
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Table 3. Minor element concentrations in canned dinner products to infants in different age groups. The values are based on wet weight 

Mn Se H g 

Age group Sample 
mglkg mg") mglkg mga) mglkg rnga) 

3 months Veal and vegetables 
Kalv og grnnnsaker . . . . . . . . . . . . . . . . . . . . . . .  1.2 0.06 0.001 0.0001 0.015 0.0008 

Chicken in bouillon 
Kylling i kraf t .  . . . . . . . . . . . . . . . . . . . . . . . . . .  0.42 0.02 0.002 0.0001 0.017 0.0009 

Lamb and vegetables 
Lanz og grmnsaker . . . . . . . . . . . . . . . . . . . . . . .  1.6 0.08 0.002 0.0001 0.004 0.0002 

Mixed vegetables 
Blandede grnnnsaker . . . . . . . . . . . . . . . . . . . . . .  1.8 0.09 0.002 0.0001 0.027 0.0014 

Vegetables and lamb 
Grgnnsaker og lam . . . . . . . . . . . . . . . . . . . . . . . .  0.9 1 0.05 0.001 0.0005 0.003 0.0002 

Vegetables and liver Cd 

Grgnnsuker og lever . . . . . . . . . . . . . . . . . . . . . . .  0.94 0.05 0.009 0.0005 0.003 0.0002 O P 

4-5 months Veal and vegetables 
Kalv og grnnnsaker . . 

Chicken, rice and vegetables 
Kjlling med ris og grmnsaker 

Cod and carrot 
. . . . . . . . . . .  Torsk med gulrot 

Cod roe and vegetables 
. . . . . . . . . . . . . . . . .  Torskerogn medgrgnnsaker 2.0 

Fish, tomato and vegetables 
. . . . . . . . . . . . . . . .  Fisk med tomat og grnnnsaker 0.26 

Meat balls 
Kjnttbolltr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.56 

Mixcd vegetables 
. . . . . . . . . . . . . . . . . . . . . .  Blandede grnnnsaker 1.4 

Turkey with vegetables 
. . . . . . . . . . . . . . . . . . . .  Kalkun medgr0nnsaker 1.3 



1111 Sr Hg 
.2gc group Sample 

mq/l\q my " n~qlkq nlq " n%/kg mg") 

Vegetables and beef 
. . . . . . . . . . . . . . . . . . .  Grennsaker med oksekjett 1.4 

Vegetables and liver 
Grmnsaker med lever . . . . . . . . . . . . . . . . . . . . . .  3.5 

8 months Beef and vegetables 
. . . . . . . . . . . . . . . . . . .  Oksekjett med grennsaker 1.5 

Veal and vegetables 
Kalv medgrennsaker . . . . . . . . . . . . . . . . . . . . . .  0.92 

Chicken and vegetables 
. . . . . . . . . . . . . . . . . . . .  Kylling medgrennsaker 0.8 1 

Cod and vegetables 
Torsk med grennsaker . . 

Ham and spaghetti 
. . . . . . . . . . . . . . . . . . . . . .  Skinke med skaghetti 0.92 

Lamb and vegetablcs 
Lam med grennsaker . . . . . . . . . . . . . . . . . . . . . .  1.2 

Liver, bacon and vegetables 
Leuer og bacon medgrennsaker 

Liver and vegetables 
Leue7- med grennsaker . . . . . . . . . . .  

Koast venison and vegctables 
Dyrestek medgrennsaker . . . .  

Summer vegetables and ham 
Sommergrennsaker med skinke . . . . . . . . . . . . . . .  0.72 

Turkey, tomato and rice 
Kalkun med tomatris . . . . . . . . . . . . . . . . . . . . . .  0.65 

") The values are based on a serving size of 50 g a t  3 months and 4-5 months, and I00 g at 8 months, respectively. 



The  avcragc zinc content in thc ~3 months)) prociucts was 3.9 rt 0.6 mglkg 
corrcsponcli~lg to an avcrage intake of 0.19 111g for ~ n r a l  size of50 g. Thc  4-5 
months anct 8 :nonths g:-oups vai-icd lllore with 1-angcs of 1.8 to 22 r-rtglkg and 
2.9 to 8.9 mg/kg, respectively. 'The highest zinc contents \sere fbuncl in nlcat 
balls (22 mg/kg) follo\vcd hy fish roe (9.6 mg-/kg), .ivhcrcas other products of 
fish origin had low zinc contents. 011.-\xc; (1978) cstinlatcd t!le total averagc 
intake of rt 12 month's olcl Nor l t~eg ia~~  infr t~~t  to 2.5 ing per clay, of which the 
dinner meal supplied 0.59 mg. Our  cstinlates col-rcsponcl well with this value. 
The daily intakes of zinc fi-om r-ncals of' these proclucts givc 2-28% of thc 3-5 
mg recon~mendecl by S R C  (1974). Estirnatillg tlic daily intake of zinc one 
shoulci consider that the a\.ailability is great!!, ir~fl~rcntccl both by the choice 
and the processi~ig of foocls. 

Mangatzrse, seleizi~l~lz and me,-czo~y contcnts are sunlmarizctl in TaClc 3. Thc 
manganese contents were within the range 0.3 to 3.5 mg/kg, conrsponcling to 
a daily intake of 20 to 180 microgram. The products (cVegetab:cs and liver), 
and ccCod roc and \;cgctablcs)) had the higlicst values. O t h c ~ .  proclucts of fish 
origin gave values in the lowcr concentration range. R/Ic:I,I:~I~ and R o ~ r x s o s  
(1972) csti~natcd the intake by infants of 3-6 months it1 New Zcilancl to 0.2 
mg manganese in thc diet without inilk addition, ancl 0.4 mg when cohv's milk 
~ v a s  given. They suggcsted that eel-eal foods ancl \,cgetable instant foocls may 
be 1-ich sources of'mangancse. No RDA \.slues are availal3le. 

The  four products basccl on fish hati selenium contents bet\vcen 22 and 57 
microglkg, \tihereas all other products analysccl gave valncs bclo\tr 20 rnicrog/ 
kg. The mean content of srlenium in the four procl~~cts based on fish \$,as 8 
t i~ncs  higher than the mean of the other 23 products. 

A dinner nleal of' the products w o ~ ~ l d  givc an intakc of 0.1-2.9 microg 
seleniu~n and this large variation reflects the types of food as ~vell as processiilg 
anti cooking. Seafoocis, liver and mcat normally contain more tllan 0.2 mg/kg, 
whereas vegetables 111ost1y arc poor sclcnium sources with 0.01 mg/kg 01. less, 
and the low \~alucs found in the analysed products prol,ably 1,cflect thr high 
co~ltent  of vegetables in these products. 

I n  the last decades attention has becn focussccl on the mercury content of 
food, and in particular organic mcrcury compounds are rcga1.clcc1 as hazar- 
dous contaminants. 'The prcsent analyses sho\v total mercury contents. 
(inorganic and organic), which fbl- the tllrec g:.oups \a-ere: up to 3 ~nontlls, 
0.012 -t 0.009, 4-5 n~on ths  0.023 rt 0.13 and 8 months 0.006 rt 0.002 nlg Hg/ 
kg. Those based on fish had thc highest contents, as \\,as cspcctetl. Nollc of the 
products, howc\~cr, rcpresent an  intake of mercury of dietary significance. 
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