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Interpretation / comments from the research team

The 7-year-old Bello and 4-year-old Lincoln ground beef samples were generally more nutrient-dense than the grass-fed beef

benchmark, which fits the pattern we have been seeing: as animals mature, nutrients may have more time to accumulate in

tissue rather than being directed primarily toward rapid growth, which is why we believe older animals are generally more

nutrient dense.

The Bello sample contained 22.6 g/100 g protein and Lincoln contained 20.9 g/100 g, compared with 20.1 g/100 g in the grass-

fed benchmark. Bello was especially strong, with about 13% more protein than the benchmark.

Key beef minerals were substantially elevated, especially iron and zinc. Iron was 3.24–3.62 mg/100 g in the older-animal beef

versus 1.82 mg/100 g in the grass-fed benchmark, while zinc was 5.18–5.26 mg/100 g versus 2.71 mg/100 g. Phosphorus and

sulfur were also meaningfully higher: 170–182 mg/100 g phosphorus and 176–181 mg/100 g sulfur, compared with 127 mg/100 g

and 121 mg/100 g in the benchmark.

Several B-vitamins were also elevated. Bello and Lincoln were much higher in riboflavin/B2 at 0.799–0.883 mg/100 g versus 0.383

mg/100 g, and niacin/B3 at 6.04–8.53 mg/100 g versus 3.91 mg/100 g. Bello was also higher in pantothenic acid/B5 at 0.406

mg/100 g versus 0.310 mg/100 g

Fat-soluble nutrients showed a strong pasture/age signal, especially carotenoids and vitamin A. β-carotene was 128–143 µg/100 g

in the older-animal beef compared with 39.4 µg/100 g in the grass-fed benchmark, which is generally why older animals have

more orange colored fat. Additionally, vitamin A was 72.3–98.8 µg RAE/100 g versus 56.6 µg RAE/100 g. The 4-y old Lincoln was

particularly high in vitamin A, at about 75% above the grass-fed benchmark.

The fatty acid profile was strong, with much higher omega-3 and a very low omega-6:omega-3 ratio. Total omega-3 was 1.78–

2.09% of total fatty acids in Lincoln and Bello versus 1.09% in the grass-fed benchmark, while the omega-6:omega-3 ratio was

~1.03–1.09, compared with 3.11 in the benchmark. ALA was also much higher at 1.55–1.84% of total fatty acids versus 0.709%.



Phytonutrient-related metabolites were elevated, supporting a strong pasture-derived biochemical signal. Hippuric acid was 80.9–

81.4 µg/100 g versus 42.6 µg/100 g in the grass-fed benchmark, and p-cresol sulfate was 57.5–64.7 µg/100 g versus 38.0 µg/100

g. Phytonutrients are plant-derived compounds that can enter animal foods when cattle graze diverse grasses, legumes, and

forbs, either directly or after transformation by rumen microbes. Higher levels of compounds like hippuric acid, p-cresol sulfate,

and cinnamoylglycine can therefore reflect a stronger pasture-based plant signal in grass-fed animal products.

Macronutrients & Proximates

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Calories 222.842 Good 243.634 -8.5% kcal

Carbohydrate 0.000 — 0.000 g/100g

Protein 22.600 High 20.900 +8.1% g/100g

Fat 14.716 Good 17.782 -17.2% g/100g

Moisture Content 54.160 — 49.740 +8.9% %

Cholesterol 74.190 High 74.420 -0.3% mg/100g

2000 kcal

275 g

50 g

78 g

N/A

300 mg



Phenolics & Related Compounds

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Cinnamoylglycine 0.680 — 0.400 +70.0% ug/100 g

Hexahydrohippuric Acid 1.440 — 1.570 -8.3% ug/100 g

Hippuric acid 80.910 — 81.420 -0.6% ug/100 g

p-Cresol sulfate 64.700 — 57.460 +12.6% ug/100 g

N/A

N/A

N/A

N/A



B-vitamins

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Vitamin B1 0.037 — 0.043 -14.0% mg/100 g

Vitamin B2 0.883 High 0.799 +10.5% mg/100 g

Vitamin B3 8.526 High 6.038 +41.2% mg/100 g

Vitamin B5 0.406 — 0.320 +26.9% mg/100 g

Vitamin B6 0.129 — 0.105 +22.9% mg/100 g

Vitamin B9 10.309 — 11.416 -9.7% DFE ug/100g

Vitamin B12 0.946 High 1.723 -45.1% ug/100g

1.3 mg

1.2 mg

16 mg

5 mg

1.7 mg

400 ug

2.4 ug



Fat soluble vitamins & Related

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

β-Carotene 143.030 — 128.080 +11.7% ug/100g

Vitamin A 72.269 — 109.433 -34.0% ug/100g

Vitamin D 0.000 — 0.000 ug/100g

Vitamin E 0.300 — 0.270 +11.1% mg/100 g

Vitamin K 0.000 — 0.000 ug/100g

Coenzyme Q10 0.000 — 0.000 ug/100g

10800 ug

900 ug

20 ug

15 mg

120 ug

N/A



Biogenic amines

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Betaine 3.565 — 2.426 +46.9% mg/100 gN/A



Soil Microbe Derived

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Ergothioneine 0.169 — 0.142 +19.0% NoneN/A



Carotenoids

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Lycopene 0.000 — 0.000 ug/100g

Lutein 0.000 — 0.000 ug/100g

Beta-Cryptoxanthin 0.000 — 10.870 ug/100g

Alpha-Cryptoxanthin 0.000 — 0.000 ug/100g

Canthaxanthin 0.000 — 0.030 ug/100g

Zeaxanthin 0.000 — 0.000 ug/100g

Astaxanthin 0.000 — 0.000 ug/100g

N/A

N/A

N/A

N/A

N/A

N/A

N/A



Minerals

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

B - Boron 0.030 — 0.020 +50.0% mg/100 g

Ca - Calcium 16.800 — 17.000 -1.2% mg/100 g

Co - Cobalt 0.000 — 0.000 mg/100 g

Cr - Chromium 0.020 — 0.040 -50.0% mg/100 g

Cu - Copper 0.030 — 0.030 0.0% mg/100 g

Fe - Iron 3.240 Good 3.620 -10.5% mg/100 g

K - Potassium 293.000 — 332.000 -11.7% mg/100 g

Mg - Magnesium 20.500 — 21.600 -5.1% mg/100 g

Mn - Manganese 0.010 — 0.010 0.0% mg/100 g

Mo - Molybdenum 0.030 High 0.030 0.0% mg/100 g

Na - Sodium 51.700 — 62.000 -16.6% mg/100 g

N/A

1300 mg

N/A

N/A

0.9 mg

18 mg

4700 mg

420 mg

2.3 mg

0.045 mg

2300 mg



COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

P - Phosphorus 170.000 Good 182.000 -6.6% mg/100 g

S - Sulfur 181.000 — 176.000 +2.8% mg/100 g

Si - Silica 0.120 — 0.130 -7.7% mg/100 g

Sr - Strontium 0.030 — 0.010 +200.0% mg/100 g

Zn - Zinc 5.260 High 5.180 +1.5% mg/100 g

1250 mg

N/A

N/A

N/A

11 mg



Heavy Metals

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Al - Aluminum 0.110 — 0.000 mg/100 g

As - Arsenic 0.000 — 0.000 mg/100 g

Ba - Barium 0.010 — 0.010 0.0% mg/100 g

Cd - Cadmium 0.000 — 0.000 mg/100 g

Ni - Nickel 0.010 — 0.000 mg/100 g

Pb - Lead 0.000 — 0.000 mg/100 g

N/A

N/A

N/A

N/A

N/A

N/A



Fatty Acids

COMPOUND MEAN VALUE % OF DAILY VALUE CLAIM VS 4 YEAR OLD LINCOLN - GROUND BEEF UNITS

Omega-6 / Omega-3 Ratio 1.086 — 1.028 +5.6% Ratio

Total Omega-3 2.090 — 1.780 +17.4% % of Total

Total Omega-6 2.270 — 1.830 +24.0% % of Total

Omega Balance 47.936 — 49.308 -2.8% Balance

Total Saturated Fatty Acids 44.640 — 44.870 -0.5% % of Total

Total Monounsaturated Fatty Acids 48.880 — 48.560 +0.7% % of Total

Total Polyunsaturated 4.360 — 3.610 +20.8% % of Total

Total Trans Fatty Acid 2.120 — 2.940 -27.9% % of Total

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A


