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Introduction Results Discussion
Among seafood species consumed in the United States, salmon is an impartant contributor of many Sample size (number of composites analyzed) varies for the fish items and nutrients because some of the foods were sampled using As shown in Table 3, the level of protein in raw salmon species is relatively consistent at about 20 g/100g.
nutrients. The Food and Drug Administration (FDA) includes six species of salmon in two SEFEFEtE different protocals. Also, in a few cases the values were calculated. In Tables 3-B, values with sample size = | represent multiple This corresponds to about 17 grams of protein per 3 oz serving (83 g). or more than 1/3 of the DaiF Value
categories in its list of the top 200 most frequently consumed fish in the United States for voluntary samples with only a single composite analyzed. A sample size = 0 represents a calculated value. (DV) for protein for adults. The much higher level of protein in the A?l smoked red salmon (48.4 g/é 0z) is

nutrition labeling. Salmon is also a highly consumed, nutrient dense food in the diet of Alaska Natives (AN). due to the drying that occurs durinﬁthe smuking, process and is reflected in the much lower moisture

The obiective of this work was to Egngratg nutrient data for various forms. sources, and species of salmon, Table 3: Data on the moisture, protein, and total lipid content of seven forms of salmon. The moisture |EVE| in the AN red, smoked content. Using 3 grams of fat per I00 grams of fish as a cut-off between low fat and high fat fish, mast of
not sampled before or re-sampled. The nutrient data will be migrated into the Nutrient Data Laboratary's ﬁanﬁule (2?'5 N/IIJE'Ijg) is sligglfmantllv hé\geHr tbm nthat n the ltN anﬁ R raw s?]nhples E|E 0 |H7EE 4 2q‘/"]l] F'rutTBm Ilslalsdn cuEresunndmglv the species can be considered high fat fish. There is a relatively narrow range of values for the sum of
(NDL) Nutrient Data Bank System (NDBS), compiled, and released inta the USDA National Nutrient Database igher in the AN red, smaked sample (36.9 g/100g) than in the other AN and R samples ? otal lipid is the most maisture and fat between 75 and 80 ¢/100g. Ash, nat shawn, is about 1.2 g/100g for most of the samples.
for Standard Reference (SR) to provide current and accurate data for these foods. variable nutrient among the proximates shown, ranging from 3.43 to 17 g/100g, regardless of the form of salmon. In general, nutrient S . ] i
content increased as moisture content decreased. Based on the data for calcium given in Table 4, canned salmon with bones provided between 19 and 24% of
Materials and Methods Table 3. Proximate composition of salmon samples the DV for calcium. The intermediate values for the other processed forms of salmon are about five times
=Sampling Salmon Speciesfform | Moisture | Protein | Total lipid higher than values for raw salmon. This might be explained by some of the calcium hEiﬂ? leached from the
/100 /100¢ /100 H 0 H i H
Retail samples of salmon were obtained frumla nationally representative sampling plan as part of the National R R B ?ﬁ:iﬁlm?ggfhf;?h during the processing pracedures or by the presence of some small pieces of bone in
FI]IZId Ell'ld NI.Itl‘iEI'It Analysis Frugram (NFNAF) nga ra:vm 66.0 (2" [20.2(2) 117 (2) ’
oAnalytical composites of retail (R) raw wild raw farmed and canned'salmon were picked up in each of 12 L L R T ION As shown in Table 5, the level of DHA is consistently higher than the level of EPA LIlJ to more than 10 times for
supermarkets across the US. B g E e o o) 105G the lowest levels of EPA. However, there does not appear to be any consistent relationship between the
oSupermarkets were randomly selected from a pool of stores with sales volumes exceeding $2 m||||un/}/ear. “Atlantic, wild, raw__| 685 (21) | 19.8 (9) 6.34 (7) amount of total lipid and the amount of DHA in the reported samples. The lowest level of DHA in AN raw
0Mu|t||JIE local samples of raw wild smoked and camned AN salmon were obtained with the assistance o Rt Tt [yt | oo ] chum salman corresponds to a low total lipid level in the same sample; however. the high level of DHA in raw
tribal representatives and researchers? Number of samples analyzed samples of AN coho and R raw, farmed Atlantic salmon correspond to total lipid values of 5.6 g/I00g and
oSpecies and scientific names of the sampled salmon are shown in Table |. Tqbl_llehlk EﬁlcéuznilvaIuesdf;;']nine/f‘u[ll*ﬂw uuf;almun. Rawdsfalmun ﬁissqa cunta[ilned tfatwleenf%gnd ESng//Il[Itlll . Retail canned salmon lﬂ-tghu/lﬁﬂutu.dFESDEhEﬁVE]!‘/- SUTE E;If_lﬂgis variahility i'Sj due to species differences, and some is probably due
Table 1. Salmon species and scientific names witn bone ha toan mg/IU0lUg. Uther processed torms had intermediate levels of Za to od mg/1UUg. 0 the limited number of samples that were analyzed.
Saimon Soecies Sentfo Table 4. Calcium content of salmon samples With a DV of 300 mg for cholesteral, a 3 0z sarvu}}% of raw salmon provides about 18% of the DV. Even the
A?,.:,l%z pecies Tame S;:fn"olséfarame Salmon Species/form Calcium hlﬂhESt value in AN smoked red salmon is nnIy 40% of the DV (120 mg/3 0z). It isn't clear why there is such
Chum Oncorhynchus keta Source: (mg/1009) a difference between the cholesterol content in the red and the pink canned salmon samples. It may be due
Coho 0. kisutch Alaska native - to species differences and/or it may be due to the limited number of analytical values.
E,':E (Chinack) 8: s:ﬁ)mf:a :Z{ zg‘ngn‘:f e Eons = Eﬁ Based on the data given in Table B, the highest levels of niacin in the two AN smoked red salmon samples
Red (Sockeye) O nerka Red, canned. smoked 69 (1) may be related to the loss of moisture during processing. Apﬁlylnglthls reason to the highest value of
i Rom =G vitamin B in the AN smoked red salmon does nt hold given the value of 7.4 u?/l[ll] for the AN canned
=Sample Preparation and Starage [Pink.raw 13(0) smoked red salmon. A3 oz servmﬂ of AN smoked red salman provides 34% of the DV for niacin and twice
oAl samples were shipped on dry ice, where necessary, to the Food Analysis F ik canned, solids wihone 1277 (1) the DV for vitamin By,. Averaging the values in the raw salmon samFles provides 32% of the DV for niacin
Laboratory Contral Center (FALCC), Virginia Polytechnic Institute and State Red, canned, solids w/bone | 221 (25) and 50% of the DVfor wtamln By per serving. The average value of niacin in the twa retail canned red
LIniversity where they were stored prior to compasiting. ) o umber of samples analyzed ) ) o ) salmon also provides 32% of the |E DI for niacin in a 3 oz. serving, but the EVEFE%E value of vitamin By, in the
aFresh samnles were frozen and stored at -B5°C Table 5: Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), two omega-3 fatty acids typically found in fish, and cholesteral in 10 same two retail canned red salmon provides 74% of the RDI for vitamin B,y in a 3 oz. serving. It appears
=Prepared (smoked) samples were frazen and stared at -B5eC forms of salman. Maisture and total lipid contents are lﬂiven for comparison. The EPA content ranged between a low level of 0.04 g/100g in AN that salman is a better source of vitamin By, than of niacin.
-She?f stable (canned) samples were at room temperature ' raw chum and R red, raw and a high level of 0.62 ¢/100g in R raw, farmed Atlantic salmon. The DHA content ranged between 0.41 g/100g in AN
OSampla composites prepared using standard protacols pr‘Bviﬁusly established raw chum and 1.42 g/100g in red, smoked salmon. The highest level of cholesteral (141 mg/100g) was in the lower-moisture AN smoked red Conclusi
to insure hamageneity and to preserve nutrient integrity. salmon. Raw salmon had cholesterol values ranging between 52 and 62 mg/100g. Cholesteral in the retail canned red salmon was 44 mg/100g ] ) onciusions o )
and the retail canned pink was 82 mg/100g. A variety of species and forms of salmon are available in the American diet and are important to the
olompasites were homagenized with liquid nitrogen, placed in jars under p 9/184g - ; : Ll : ’ ;
nitrogen, and stored frozen at -B3° until they were shipped tn the analytical Table 5. Moisture, fat, EPAY, DHAZ, and cholesterol in salmon samples diet of Alaska Natives. Besides the availahility of different species and vy||d and farme sources for
laboratories. s Mo | Tem e[ EPA A Tereisrer some, there are also smoked, canned and smoked, and canned (some with bone and some without)
Nutrint Analsi Spesies/torm (@/1000) | (a/1009) (@100g) | (@/1009) | (mg/100g) furmfs. ThisI varl'iet\# allows the consumer ?hWidE ran?e th[ih[;':l:ss that c?ntain hree?sunable apﬁ‘ e of
"Nutrient Analysis ‘Alaska native significant levels of important nutrients. The recently published report from the Institute of Medicine o
oflngether with the food samples, FALCC also sent certified reference materials King, raw Seo@r \uz@  loiza) o7y | ei the National Academies on balancing the benefits am:rﬂsks in choosing seafood ranked salmon high as
and in-house prepared control materials to monitor the analyses done by the Coho, raw 69.4(1) | 557 (1) 018(1)  [138() | s8(1) a good choice.* The data presented here clearly support that decision.
labaratories. :P Red, smoked 26.9 (1) 11.0 (1) 0.28 (1) 1.42 (1) 141 (1)
Retail
[ ommercial analytical labaratories, pre-approved for partmlpatmn in NFNAP, o TRt [659@) | 108@) oez® 1@ | %@
analyzed the fuu!samp les and the IJE materials using ADAC or other dfantic, wild, 1 68.52D) | 634(7) 029@ 112 | 550 ] References L
anndeptatéle methudsdft;r(geneTrahIlnuzt)rlents (proximates, minerals, vitamins, fatty Pl Faw_ Teadan | sasaam olom Closem =0, 'rl:eh;ssuT\, FIIQ, I-_IaFuwnz, []EF, Hauldsen, .JIM, F[:.Jrr , E[F[:and E[i\nklnlarl,z[lgﬁ']%ﬂzﬂBDEUS[]A s National Food and
acids and amino acids) (see Table 2). Red. raw T soeun oot o Toesr | oo an utrient Analysis Program: Food Sampling. J. Food Comp. Anal. 13:379-383.
Red, canned 67.5 (25) 7.31(1689) | 0.15(22) | 0.88(22) | 44 (3)
Table 2. Methods used for nutrient analyses of salmon samples. o et A ZFelrrssnnf, EF .inhﬁsnn. .JS, Nhnbmann. EF[]. ﬁmyuén I-Aa)/‘tﬁléwihz, DB andﬂ Huliml} J EEIT[II_IS.ASlamkaiNg andT ol
Humber ofyamples gnglvz i tive Subsistence Foods. utrient Data Lab and The Alaska Native Triba
; ot Table B: Moisture, niacin, and vitamin By, in 10 farms of salmon. The highest levels of niacin occurred in the two AN smoked red salman (131 nalysis o1 hiaskd i - Pt '
Nutrient AOAC Method Number and Descript [ N
Mlgi;;f.?e 934A05_veacu?,m OL\J,r; el anc eseripron and 22.0 mg/100g). The raw and R canned salmon had niacin values ranging between 3.8 and 8.4 mg/100g. Vitamin B, was higher in the AN Health Consartium. Poster at Experimental Biolagy. San Diego, CA, April 2-6.
Protein 968.06 — combustion raw salmon (7.4 and 8.5 mcg/I00g) than in the R raw salmon samples (2.8 - 5.0). The AN smoked red salmon had the ihest value (14.3 3Phillips, KM, Pattersan, KY, Rasor, AS, Exler, J, Haytowitz, DB, Holden, JM and Pehrsson, PR 2008.
Fat 954.02 — acid hydrolysis mcg/100g). The R canned salman values for vitamin B, (5.0 and 5.3 ml:g/ll][lg were closer in line with the high end of the range for R raw Quality-control Materials in the USDA National Food and Nutrient Analysis Program (NFNAP). Anal.
gaatlt(;l::ds ggggé : Ig(a::chromatography salman. Table 6. Moisture, niacin, and vitamin By in selected NFNAP salmon samples Bioanal. Chem. SBA(E) 1341-1355.
:\:‘t_ml_esteml giﬁg —gas chg_orratpgrlaphy za'mm Specom | a0y (matoon | (megyicon)” ;IJnstljltutE of I[J]Edinine 2006. Seafood Choices: Balancing Benefits and Risks. The National Academies,
facin .13 — microbiological Alaskn. native ashington,
Vitamin By 952.20 — microbiological King, raw 66.0 (2)" 84(2) 7.4(1)
Coho, raw 69.4 (1) -9 (1) 8.5 (1)
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=Approved data were migrated into the NDBS and compiled for release to SR, located at the NDL Web Red. raw nzEn a0 0@
site (http://www.ars.usda.qgov/nutrientdata). o @ 2 =
Ntp://www.ars.usda.gov/ nutrientdata, jumber of sampies analyzed




