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Abstract Methods Results and Conclusions
Epidemiological research strongly supports increased consumption Sampling _ _ . o . Total carotenoids (mg/100g; Fig. 3, Table 1) were highest in rose hips (11.75),
of carotenoid- and folate-rich plant foods to reduce the risk of several SOL'JJ:‘: ;’fol?)'::%"C'l{‘ :I‘;'a‘lsg':"e: ‘:"(% q_'?ggsaf':z'['n?:::l"g‘;"ev:::;Z”:Iders Figure 3. Distribution of Carotenoids (ng/100g) wild plums (3.18), raw and cooked lambsquarters (4.79, 8.49, respectively) and
chronic diseases. The folate DRI is 400ug (IOM, 1998), with + Turtle Mountain Band onChippewa (Belcourt, ND) blanched stinging nettles (5.42). The B-carotene content of rose hips was similar
evidence suggesting roles for specific vitamers. No recommended + Three Affiliate Tribes of Ft. Berthold, ND (Mandan, Hidatsa, Arikara) e to that of baked sweet potatoes (11.5 mg/100g) (USDA, 2010). Cattail shoots,
intake for individual carotenoids exists but some can be converted to - Standing Rock Sioux reservation, ND wild raspberries and chokecherries contained <5 mg carotenoids/100g total
vitamin A (IOM, 2000). Consumption of wild plants, an important Eight tradition Nlli'af;j fOOde Olected (in1a 02““'- fly ctful manner) at three | edible plant. Beta-carotene, lutein, and zeaxanthin were the predominant
source of these nutrients but where data are limited, has declined 'ese':’a‘(';rfkg‘ch o eSTSrﬂnus Viréi;?:r"a)' ): carotenoids; lycopene was present only in rose hips (6.8 mg/100g), providing
among American Indians. Eight wild plants historically consumed by + Prairie turnips (Rosa arkansana) 10000 over half of the total carotenoids. ) )
Northern Plains Indians were analyzed separately for carotenoids + Rosehips (Rosa arvensis) Lambsquarters had the highest folate content but could still not be considered
and folate using HPLC; MS detection for folates enabled quantitation + Stinging nettle (Urtica dioica var lyallii) a gppd sou_rce (96.8 ggl?OOg, 7.3% RDAAper serving, Table 2). Cattail shoots,
of individual vitamers: total carotenoids (mg/100g) were highest in + Lambsquarters (C“GEOPO"'U"‘ a'bumh) ) Othac carompncit prairie turnips, and stinging nettles contained low levels of folate (1-5%
N N + Wild raspberries (Rubus stigosus Michx. * ycopene RDA/ i hile th ining food tained <10 pg/100 d <1%
rose hips (11.7), wild plums (3.2), raw and cooked lambsquarters Wild - 'serving), while the remaining foods containe: Hg g and =1%
Y v e > . plums (Prunus americana Marsh.) = lukein ¢ aeawanthin N N N N .
(4.8, 8.5, respectively) and blanched stinging nettles (5.4). Cattail + Cattail shoots (Typha spp. L) i : RDA/serving. The major vitamer was 5-H;C-H,folate, except in cattail shoots
shoots, wild raspberries and chokecherries contained <5 mg/100g Plants shipped refrigerated over-night delivery to Virginia Tech’s Food Analysis Pidten where formyl folates predominated. Lambsquarters contained a significant
total edible plant. B-carotene, lutein, and zeaxanthin were the Laboratory Control Center (FALCC) for processing. it concentration of formyl folates, with 42.9 pg/100g as 10-HCOfolate and 12.2
predominant carotenoids; lycopene was present only in rose hips . 322&':3 2:2:::?:2‘:1\’)0r cooked using guidance from tribal elders (e.g., P Hg/100g as 5-}_—|CO-H4foIate.oThe folate content of Ia_mbsquarters is similar to that
(6.8 mg/100g). Significant folate (total >20 ug/100g) was found in . dentified by location (e.g., reservation) of cooked turnip greens (8.9% of RDA per 30-g serving) (USDA, 2010).
cattail shoots and stinging nettles, and was highest in lambsquarters « Divided into samples for comprehensive nutrient analysis ) . _ . o i
(>1). The major vitamer was 5-H,C-H,folate. Formylfolates (10- Consumption of Plains wild plants may add important vitamins to the diet of
HCOfolate, 5-HCO-H,folate) were high (>30 pg/100g total) only in Nutrient Analysis Native tribes of the region. Of the plants examined, lambsquarters were the best
lambsquarters. With many tribes pursuing a return to traditional Carotenoids (commercial lab) source of folate and rose hips the best source of carotenoids. Many of these
i - . »  Wrolstad et al., Chromatographic Techniques for Carotenoid Separation, in plants are dried and preserved for year round consumption and should be sampled
foods, additional analyses of indigenous wild plants are warranted. p . ’ ’ . N ; ; . >C
4 9 P Current Protocols in Analytical Chemistry (2001), sections F2.3.5 and and analyzed in future studies. With many tribes pursuing a return to traditional
. F2.38. . foods, additional analyses of indigenous wild plants are warranted.
Introduction Folate (FALCC) Table 1. Carotenoids Levels (mg/100g; mean (n, RSD))
« Folate vitamers after tri / ion of samples by LC-MS References
L " . . . with external calibration for ion as previ reported:
The traditional diet of Native Americans has changed with - Phillps, K.M., Ruggio, D.M., Ashraf-Khorassani, M., Haytowitz, D.B. aCrpto-  BCrypto Lutein + Other »  Bjrs T (1999 Nution ard cancer among Anerican ndars and Ak
dramatically decreased consumption of nutrient-dense harV_eSted (2006), J. Agric. Food Chem., 54:9998-10002. Food a-Carotene B-Carotene  xanthin xanthin ~ Zeaxanthin Lycopene Carotenoids Total e sovors & Wedl D, Kubnin V. (1669), Ditary infake and
plants (Byers, 1996, Lytle et al., 2002). The Strong Heart Dietary Cattail, Narrow Leaf, Shoots nd 001 nd nd 0076 nd 46.3 013 body mass index of aduls in 2 Ojowe communites. JADA S9(G)710-716
Studies - focused on CVD risks, showed median dietary intakes of Analytical Quality Control Raspberries, Wild 0,002 0.01 nd 0.031 0130 nd nd 0.18 ey e caritontion ot e e ecione viamea o
folate and vitamin A were lower than recommended among adult tribal ?D"F‘m' ’"a“e"aﬁdf“[‘,:'l""‘h al Isf‘mtl?t'ef: ¢ Standards and Technology (NIST Chokecherries, Raw, Pitted ~ 0.002 0.09 nd 0019 0347 nd nd 046 o 4as) o e 187,
members in North and South Dakota compared to median intakes ,;;f:;ﬁ:,";’;:,imsas'ﬁ',f,?zs";s' ;:b; Fo(a)g (ilrlss‘ra;oﬂic noloy (NIST) Plums, Wild 0140 1.93 0.030 0.187 0.920 nd nd 3.18 EUR Ropor 16320, Lobout. Offc forOffl Pubicatons o th Europoan
among NHNES survey respondents (Stang et al., 2005). Survey «  For folates - BCR 485 Freeze Dried Mixed Veget’ables from the Institute Lambsquarters, Raw nd 147 nd 00 3616 nd nd 479 R aliid L'?J"éJéﬁ;}ii"i%fﬂ?ﬁlﬁ'ﬂ’f?&?’vﬁiﬂﬁ; oC.
results show Native Americans regard traditional foods such as for Reference Materials and Measurements (IRMM), Belgium (Finglas, et Stinging Nettles, Blanched 0.114 115 nd 00 4178 nd nd 544 - ;s;;tu‘«eoixemcms o, (1556). ;iev«?ry Retrence nakes “3‘2“;”?‘”‘3
foraged plants as health-promoting (Powers and Powers, 1990) but al., 1998) Lambsquarters, Steamed d 233 nd 00 6.162 nd nd 8.49 Choiie, National Academy Pross, Washington DC.
they are usually consumed only at special ceremonies and « Other in-house control materials developed at Virginia Tech also used Rose Hips, Wild 0.031 2.35 0.084 0.483 2,001 6.800 nd 11.75 Ly L Dixon L, Cunmingharm Sabo L, Evars 1, 3?:‘571;‘;;“““2# Snyder P
celebratory events (Zephier et al, 1997: deGonzague et al, 1999: NIST2383 Baby Food  0.090 (4, 5.8%) 0.309 (4, 2.7%)0.150 (4, 2.3%) 0.148 (4, 23.6%) 0.662 (4, 23.1%) 0.084 (4, 8.1%) 0.441 (9.0%)¢ American children: findings from the Pamwar\yjs Feasibility smaryy. JADA 102: 555-
Woolf et al, 1999). In a 1999 stu c’iy of djibwe Indians. h ow’ever ! Certified®  0.067 - 0.099 0.249-0.375 Notassayed 0.107-0.169 0.155-0.249 0.550 - 0.850° - Rtona Insitte of Standards and Technology (NIST), it s s covlsr,
’ y ’ y accessed April 4, 2011.
foraged plants were shown to be good sources of phytonutrients “Unidentified *Certifed value, range “Reference value. nd = not detected (< .002) “The inter-assay RSD for the carotenoid reference material (CRM) (NIST2383 Babyfood) was + Phillips KM, Ruggio DM, Ashrai-Khorassani M, Haylowitz DB. (2006). Difference
9.0% for total carotenoids (range 2-24%). The RSDs for the CRMs provide an estimate of the analytical uncertainty around values shown for each food. in folate content of green and red sweet peppers (Capsicum annuum) determined

by liquid chromotography-Mass Spectrometry. J Agric Food Chem 54:9998-
10002.
) « Powers WK, Powers MN. Sacred Foods of the Lakota. Kendall Park, NJ: Lakota
. Books, 1990. 61
Table 2. Levels of Folate Vitamers (ug/100g; mean (n, RSD)) - St Zaphr BV, tory M, Himes I, Y JL Wety T, Howard Y. (2005
Dietary Intakes of Nutrients Thought to Modify Cardiovascular Rish from Three

(deGonzague et al., 1999). In general, information is extremely
limited on the nutrient contents of traditional Native American plant
foods, especially among tribes in the Northern Plains (Woolf et al,

1999). Development of datasets that support reintroduction or 5-H;C-H,  10-HCO  5-HCO-H, Serving  %RDA® Groups of American Indians: The Strong Heart Dietary Study, Phase Il JADA
increase in consumption of healthful, foraged plants is the objective of Food  folate folate folaste  Sumoffolates® size(q) per serving L e Ressarch Sanvice, Blisvile Human Nutifon Research
this research; data are available to the collaborating tribes and Ca‘_‘a"_"‘a’mw Leaf, Shoots ~ 1.14 6 3.25 9.78 90 22 B Bt oy o aapase forStandard
through USDA's website: www.ars.usda.gov/nuientdaa. SingngNettes Banched 1057 781 183 o2 20 N i & e i 3 s e 1
Prairie Turnips, Plains, Raw 13.72 0.55 1.28 14.9 130 4.8 Northern Plains Indian Food Practices, Customs and Holidays. Ethnic and
Lambsquarters, Raw  46.8 (2,3%) 42.9 (2.13%) 122 (2, 14%) 9.8 30 73 Bttt B et gt
Rasppertes, Wi 732 018 147 s o5 12 e R T S
Chokecherries, Raw, Pitted 0.86 0.27 2.28 3.21 75 0.6 Med 26: 508-51
Rose Hips, Wild ~ 6.47 035 068 718 48 0.9
. X Plums, Wild ~ 0.53 034 04 <2 132 0.4 Acknowledgement
3 Figure 2. Sites of plant harvests: BCRA48S5 freeze-dried mixed This project was supported by ARS, USDA. Partial
Figure 1. Foraged plants North Dakota reservations vegetables® 239¢ (43,6.3%) <1.00 (12, n/a) 3.63 (11,13.5%) 234 (8, 7.1%)" nia support was received from the National Institutes of
(left to right, top to bottom) #As folic acid equivalent. *RDA = 400 pgiday “Values on ry weight basis. “Information valus by HPLC: (mean & SD) = 172 - 256. *Certiied total folate by Health, Agreement # Y1-HV-8116-15. We are
rose hips, prairie trnips, lambsquarters, wild raspberries, e o e o o o e o 0 sincerely grateful o the United Tribes Technical
chokecherries, cattail shoots, wild plums, stinging nettles College (UTTC) staff for their help with this study.



http://www.ars.usda.gov/nutrientdata
http://www.nist.gov/srm/
http://www.ars.usda.gov/nutrientdata

	Carotenoids and Folate Vitamers in Indigenous Plants Consumed by Northern Plains Indians 

