||| YOUR CHECKOFF DOLLARS AT WORK |

Alfalfa leaf protein shows promise
for better human health

Hay & Forage Grower is featuring results of research projects funded through the Alfalfa Checkoff, officially named the
U.S. Alfalfa Farmer Research Initiative, administered by National Alfalfa & Forage Alliance (NAFA). The checkoff program

facilitates farmer-funded research.

LFALFA is underutilized, being

Amainly used as animal feed,”
said Youngmi Kim, assistant

professor in agricultural engineering
technology at the University of Wiscon-
sin-River Falls. But the legume’s leaves
can be mined for protein and amino
acids and then used as supplements
or within foods or pharmaceuticals
for human consumption, she added.
Her current Alfalfa Checkoff research
shows commercially available enzymes
can efficiently extract protein from
fresh alfalfa leaves.

“Consumers are getting more con-
scious about their food choices, and you
see a lot of plant-based protein products
on the market that are gaining popu-
larity. But there have not been many
products based on leaf proteins,” Kim
said. Alfalfa, she pointed out, is a great

source of protein, containing 25% to 30%
crude protein on a dry matter basis. It
also contributes amino acids with a com-
position ratio consistent with the Food
and Agriculture Organization’s (FAO)
recommended adult
amino acid profile,
according to Kim’s
research report.

The current meth-
ods of extracting
protein from alfalfa
can’t extract enough
to justify the costs
of processing it, so
Kim experimented
with commercially available cell-wall
degrading enzymes. Three enzyme
blends — Cellic CTec2, Viscozyme
L, and Pectinex Ultra SP-L. — were
used separately and in combination on
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Figure 1: Amino acid compositions of alfalfa leaf proteins compared with isolated

soy protein.
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alfalfa leaves. Cellic CTec2 was devel-
oped to degrade cellulose to fermentable
sugars and has been widely used to
turn lignocellulosic materials into fuels
and chemicals. The other two enzymes
have been used to extract juices and
oils from fruits, vegetables, and grains.

More to learn

“What I found from this research
is that, although I can increase the
extraction of protein significantly, sepa-
rating that extracted protein from other
compounds has not been very success-
ful. There is work to be done. We have
to find a way to purify and separate the
protein,” Kim said.

She also found another obstacle: Of
the two leaf protein fractions extracted,
one is not edible by human standards.
The white protein fraction offers high

Figure 2: Percent protein extracted
from alfalfa leaves using enzymes
(mg enzymes/g dry leaves).”

% Protein solubilized

S\ D 1D 1D D
I II I ISR \ q\fb 3> o)\% 3> %\%
- (SR & SRR SRS
o e o ¢ o & & RS SEFS
& & & & I SRS S - T R R_T R
¥ v}\‘?' "\“\\0 .“\o“é’oﬁ\“\"\’b\"‘\\\ T Y X
é\\o /&,3,0 & §o q« 0\'\ N é‘\\o \é}z R *\&o ) @"\\ ‘?'-“s ‘\<3~°Q C & & 3
Y:’Q 0\5‘ ~ Q Q < *C = Cellic CTec2; V = Viscozyme L; P = Pectinex Ultra
SP-L; Control = no enzymes added
PROJECT RESULTS

1. Cell wall-degrading enzymes can extract more protein (65% to 75%) from alfalfa leaves as compared to nonenzymatic extraction; enzyme
blends were tested, measured, and optimal doses recorded.

2. Amino acid profiles of extracted protein were measured and comparable to those of isolated soybean protein reported in literature, except for
glutamic acid and cysteine (see Figure 1). The antioxidative property of peptides obtained from the alfalfa protein was also measured.
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digestibility in humans, excellent
emulsification, heat stability, and good
water solubility. But the green fraction
has negative sensory properties causing
undesirable texture, taste, and smell.
Discarding the green fraction would
reduce the protein yield by half, which
would prevent extraction from being
financially viable.

She estimates the second step in
future research would be to look into
the sensory properties of the green
protein fraction to find ways to make
it more enticing. Kim also discussed
using enzymatic hydrolysis to pro-
duce peptides, which are short strings
of amino acids that are easier to
digest and offer improved solubility

and sensory properties.

Peptides produced from alfalfa leaf
protein had high nutritive values and
good antioxidative properties and
could be used as functional foods,
nutraceuticals, dietary supplements,
and constituents of pharmaceuticals.

To view the project’s final report, visit
www.alfalfa.org. e
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SUPPORT THE
ALFALFA CHECKOFF!

Buy your seed from these
facilitating marketers:

Alfalfa Partners - S&W
Alforex Seeds
America’s Alfalfa
Channel
CROPLAN
DEKALB
Dyna-Gro
Fontanelle Hybrids
Forage First
FS Brand Alfalfa
Gold Country Seed
Hubner Seed
Jung Seed Genetics
Kruger Seeds
Latham Hi-Tech Seeds
Legacy Seeds
Lewis Hybrids
NEXGROW
Pioneer
Prairie Creek Seed
Rea Hybrids
Simplot Grower Solutions
Specialty
Stewart
Stone Seed
W-L Alfalfas
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