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Abstract
Calculation of the digestible indispensable amino acid score (DIAAS) is recommended by the Food
and Agriculture Organization of the United Nations (FAO) for evaluating protein quality in human
foods. The objectives of the present studies were to determine DIAAS values for pork and beef
products, and to test the hypothesis that processing increases DIAAS. In Exp. I , IO ileal cannulated
gilts were allotted to a Io· IO Latin square. In Exp. 2, 9 ileal cannulated gilts were allotted to a 9'8
Youden square. The DIAAS was calculated using the FAO established reference patterns for children
6 mo to 3 yr and children >3 yr, adolescents, and adults. In Exp. I, DIAAS was greater than 100
for all pork products regardless of reference pattern. For both reference patterns, the DIAAS for
smoked-cooked bacon was greater than for raw belly and smoked bacon, the 2 cured hams had
numerically greater DIAAS than the non-cured ham, and loin heated to 63 °C had a greater DIAAS
compared with loin heated to 68 °C or 72 °C. In Exp. 2, all products had a DIAAS value greater
than I00, except cooked ground beef and ribeye roast heated to 72 °C. For both reference patterns,
bologna and ribeye roast heated to 64 °C had the greatest DIAAS and cooked ground beef had the
least DIAAS. In conclusion, meat products generally have DIAAS values greater than I 00, and
curing and cooking may increase DIAAS.
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Introduction
The digestible indispensable amino acid score (DIAAS) methodology was established in 2011
as the appropriate methodology to determine protein quality in human foods (FAO, 2013). This
methodology measures the digestibility of each indispensable amino acid (!AA) in a food at the end
of the small intestine of humans, pigs, or rats. The pig is recognized as the preferred animal model
and has been used to assign DIAAS values to cereal grains (Abelilla et al., 2018; Cervantes-Pahm
et al., 20 I 4; Mathai et al., 2017), plant proteins (Mathai et al., 2017), dairy proteins (Mathai et al.,
2017), and meat (Bindari et al., 2018; Hodgkinson et al., 2018). However, meat products usually
undergo processing prior to consumption, and data are limited on how meat processing affect protein
quality. Therefore, it was the objective of these studies to determine DIAAS in meat products, and
to test the hypothesis that processing will increase DIAAS values.

Materials and methods
In Exp. I, IO gilts (initial BW: 26.63±1.62 kg) were fitted with a T-cannula in the distal ileum and
allotted to a IO' IO Latin square with IO diets and ten 7-d periods. Nine pork products were evaluated
(i.e. raw belly, smoked bacon, smoked-cooked bacon, non-cured ham, alternatively cured ham,
conventionally cured ham, and loin heated to 63, 68 or 72 °C). In Exp. 2, 9 ileal cannulated gilts
(initial BW: 35.50±3. 77) were allotted to a 9'8 Youden square with 9 diets and ten 7-d periods. Eight
meat products were evaluated (i.e. salami, bologna, beef jerky, raw ground beef, cooked ground
beef, and ribeye roast heated to 56, 64, or 72 °C). For both experiments, each meat product was used
in one diet as the sole source of AA, and ileal digesta were collected on d 6 and 7 of each period.
DIAAS values were according to FAO (2013).
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Results and discussion
In experiment I, all pork products had a DIAAS value greater than I 00, regardless of the reference
pattern and method of processing. This indicates that pork products are excellent quality proteins
and have the potential to complement lower quality proteins, such as cereal grains and some plant
proteins (FAO, 2013). For both reference patterns, smoked-cooked bacon had a greater DIAAS
compared with smoked bacon and raw belly, and alternatively cured ham (cured with celery salt)
and conventionally cured ham (cured with Prague powder) had greater DIAAS values than non
cured ham. Loin heated to 63 °Chad a greater DIAAS value than the other 2 loins. The AA in least
concentration (limiting !AA) when compared with the 2 human !AA reference patterns was Trp for
smoked-cooked bacon and Val for all pork products. In experiment 2, ribeye roast heated to 72 °C
and cooked ground beef had DIAAS less than 100, but all other meat products had DIAAS greater
than I 00. For both reference patterns, bologna had a greater DIAAS than salami and beef jerky; raw
ground beef had a greater DIAAS than cooked ground beef; and the ribeye roast heated to 64 °Chad
a greater DIAAS value than the other 2 ribeye roasts. The limiting AA for children older than 3 yr,
the limiting !AA was sulfur !AA (beef jerky), Leu (bologna, raw ground beef, and cooked ground
beet), and Val (salami and the 3 ribeye roasts). In conclusion, meat products are generally excellent
quality proteins with DIAAS values greater than I 00. In addition, curing and moderate heating may
increase DIAAS, whereas grinding meat prior to some processing methods may expose a greater
surface area to heating resulting in overcooking that may reduce the DIAAS value.
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