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Honey bees get protein by digesting pollen grains in the midgut. Differe
pollen types have different amounts of protein.

Pollens that arerelatively rich in proteincome from plants that are bee
pollinated: dandelions, apples and other fruit trees, clovers, alfalfa, false
Indigo, and many others.

Pollens that arepoor in proteininclude most grasses, sedges, conifers, ragweec
and other plants that are wind pollinated.

But, in all cases, the protein is obtained in timeidgut. The bees must
secrete enzymes into the midgut, these must penetrate the tough polle
grains, then the various proteins, if present, are digested into fragments
called peptides and polypeptides until finally, individual amino acids are
released. These are then able to pass into the midgut cells where they
quickly assimilated and passed to various insect blood cells, or hemoc
which circulate throughout the body, supplying the valuable protein to
growing tissues, glands, muscles, etc.
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i Internal Organs
%, Of the Honey Bee

Modified from: The Hive and the Honey Bee, p. 147, fig. 17A. Ch. 4, The
Anatomy of the Honey Bee, by R.E. Snodgrass and E.H. Erickson. After:

Snodgrass, R.E. 1956. (1st edition.) The Anatomy of the Honey Bee.
Comstock Publishing - Div. of Cornell Univ. Press. 334 pp.



alnt-anterior intestine, or anterior hind gut [starts where Mal are attached]
An-anus

Ao-Aorta, vessel from heart to the head and brain

Br-Brain

dDph-dorsal diaphram, isolates the heart and some fat body organs
Gls-glossa, the bees tongue

HS-Honey Stomach or Crop, lined with cuticle

Ht-Heart, has multiple, linear chambers; each can contract separately
Mal-Malpighian Tubules, the equivalent of the mammalian kidney

Mth-Mouth

NC-Nerve Cord; has several enlarged nerve centers called ganglia
Oe-oesophagus, leads from the mouth to the honey stomach

Ost-ostia, valve openings in each heart chamber; allows fluids to enter when it
relaxes

Pmp-cibarial Pump, muscles that expand the cibarium, the chamber leading to
the oesophagus

Pvent-proventriculus, a valve from the honey stomach to the ventriculus or
midgut.

Rect-rectum, muscled chamber that collects matter for excretion, absorbs water.
Sld-salivary duct, bee adds invertase to nectar, and other secretions
Slo-salivary duct opening

Syr-syringe, chamber that holds the salivary secretions

vDph-ventral diaphram, isolates the nerve cord

Vent-Ventriculus or Midqgut.
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The midgut is where pollen grains are digested. The midgut
cells secrete enzymes which are large protein catalysts:
they accelerate or moderate chemical reactions, like
digestion of protein.

The enzymes must penetrate the pollen grains to reach the
nutrients inside in order to digest them. For most pollens
only part of the proteins are digested. For example, the

essential amino acid (AA) isoleucine as a product of
digestion must be equal to 4 mg for each 16 mg of protein
present before it can be a substantial nutrient for the bees. If
the pollen protein has less, then this essential amino acid is
not avail able to the bees, anc
stresso0. Feeding free amino acf
Honey-B-Healthy© (HBH) bypasses this restriction.
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Once the protein has been digested to free amino acids, the

AA can freely enter the midgut cells and be delivered to
hemocytes (blood cells) or to the hemolymph. Unlike
humans, insect hemolymphor O0bl oodd has a
guantity of AA present in order to maintain proper pH and
lonic levels. There are no AA in human blood (i.e., normally);
In humans, carbonic acid and bicarbonates perform this role.

Eating the pollen, secreting the enzymes, digesting the
protein (and other nutrients) all require an input of energy
and take time.

Feeding free amino acids in a sugar syrup with HBH is a great
advantage for the bees; they simply absorb the AA they need
and deliver the AA to growing tissues. The syrup, because of
the HBH as a preservative, can be stored in cells in the pollen
area as amino jelly, and fed to the brood and bees as needed.




Detall of a Triporate Pollen Grain.

The exine is the tough outer layer of the pollen grain (heavy black); it resists
chemicals and environmental extremes. Enzymes must penetrate the next layer,
the intine, at the pores. Liquids must accompany the enzymes in order to reach

the nutrients (eg., protein). Bees need a variety of pollens in order to get adequate
nutrition. Plants that are pollinated by insects have larger, often sticky pollen
grains which are more nutritious.




