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increased body water and decreased body
fat. On the other hand, Finlavson (4) atter
instilling [actose in caleium containing test
solutions into segments of rat ileum con-
cluded there was no lactose effect on intes-
tinal calcium absorption but there was an
effect on bone deposition.

In our in vivo intestinal perfusion study
(1. 2). we used a proven technigue I had
applied 10 prior studies of intestinal calciumn
transport. This included un elucidation of
the site of vitamin [> action on intestinal
mucosal calcium transport (5) and delinea-
tion of the effects of massive small bowel
resection on intestinal calcium transport (6),
It was our hope that with this technique we
might shed iight on the lactose etfect of
calcium transport. Our experiments failed
1o do this (2). However, a clue may have
appeared since our experiments wWere per-
formed. Armbrecht and Wasserman (7) de-
seribe n an abstract where 160 mu lactose
increased the inital rate of Ca™ uptake in
rat everted gut sacs but the magnitude of
cnhancenient decreased rapidly i the lac-
tose concentration was reduced. We used
L0 m lactose in our in vivo luminal pertu-
stons, Was this below the threshold of sig-
nificant enhancement of intestinal caleium
transport? Before that explanation is tov
readily accepted, 1t is appropriate to recall
that the lactose content of undiluted rat
milk is 100 my and that of cow’s milk 130
my (8. 9). What 18 a phvsiological lactose
concentration in the rat intestinal lumen
where content have been diluted by succus
entericus? Certainly less than 160 mu, and
in the rat probably considerably less than
100 mu, Perhaps it might be fruitful 1o
repeat our experiments using luminal lac-
tose concentrations greater than 10 mu.

The data obtained in the balance studies

conducted by Drs. Schaafsma and de Waarg
are clear enough. Yet the fundamenta)
question remains: What is the mechanisg
at the intestinal mucosal cell whereby lag
tose could atfect calcium transport? Neithef
Drs. Schaafsma and de Waard's balang
study nor our in vivo perfusion study havg
provided this answer.
Ernest Urbag:
Division of Gastroenterology
Department of Medicinc
University of Texas Health Science Center)
and Audie L. Murphy Veterans
Administration Haspital
San Antonio. Texas 78284
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Absolute versus relative availability of zinc

Dear Sir:

The recent article on zine availability of
foods wusing the extrinsic label technigue
provides useful information on the availabil-
ity of zinc fram foods (1). In their discussion
of this technique, the authors compare their

data with data derived by other technigi
(Table 1, first 3 coltemns}. As can be Se8
the data derived from the extrinsic label®
technique s signiticantly lower. Unfofd
nately, Evans and Johnson did not satis@
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TABLE ! .
Availability of zinc

= —_—————— —
[ =
% Zn abrarbed

Evany and O Dl Evaam aml

Momolovie

h‘:‘;‘.“-ﬂn ;'(l.:,}l ot al 11y _::?::I,:ll:ri-l I-
Raw corn flour” 51 36 93
Nonfat dry milk 41 79 79
Milk based infant 37 86 7
formula
Soy protein based 26 67 56
infant formula

® Based on extrinsic Jabel technigue. " Based on
growth, ¢ Based on femur zine. ¢ Dara trans-
formed (o relative availability based on nenfar dry
milk at 79%. © Evans and Johnson (1) fed an
endosperny flour whiic O'Dell et al. (2) implied they
fed a whole corn flour.

torily explain why this was so. This can be

- explained by distinguishing between the ab-

solute availability and the relatve availabil-
ity of zinc.

Both O'Deil et al. (2) and Momcilovic ¢t
al. (3) reported their data as a pereent of a
zine standard which was given as 1007,
This could be called relatve avarlanlity.
Methods using “Za technigues 1o determine
zine availability directly could be cailed ab-
solute availability. Since it is known that
the availability of zine compounds. such as
zine sulfate, is incomplete. absolute availa-
bility cannot be compared 1o relative avail-
ability without transforming the data to one
form or the other. Welch ¢t al. (4. 5) have
reported zine availability using intrinsic la-
bCIl_ng but each time they have reported the
svailability of their ®Zn standard so the
reader can easily caleulate the relative avail-
ability and compare it to other data. Regret-
ably. Evans and Johnson (1) did not include
Similar data.

b“"Vl:lCl.l and coworkers have reported the
“S;Og):;o‘n _of_"*'zn as 84% (4) and 65%
ucs' ; lﬁé mvestigators have- reported val-

of 669 (6), 61 to 749 (7) and 4% or
| absorption or apparent
aﬁi‘szplg;n of‘ """21.1 using differex_nppr_q::c—

» Factors which have been identified

thay ; e . CL
Cthatimfluence the absorption of zinc include
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is diffic 8. 12). Because of these variables it
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tion of ¥Zn with anv degree of accuracy. if
it is not given. In future studics using etther
the intrinsic or extrinsic technique the ab-
sorption of the **Zn standard should be
reported so relative availability can also be
calculated.

A rough cstimate of relative availability
can be made by assuming that the relative
availability of zinc from a given food is
equal to a value already reported. The relu-
tive availability of zine from other foods in
the same study can then be caleulated from
this assumed value. The last colwmn of
Table | has made this transformation on
the basis of the relative availability of zine
from nonfat dry milk as being the same as
in the study of O'Belletal. (2). The relauve
availability of the zine from the infant for-
mulas is now in a similar range to that
reported by Momceilovie et al. (3), while
the relative availability of zine from the
corn is very high when compared to the
value given by O'Dell et al. (2).

The difference in relative availability of
zinc from the corn could be explained on
the basis of phytic acid and fiber content of
the flour. The corn fleur fed by Evans and
Johnson (1) was an endosperm flour while
that ted by O'Dell et al. (2) was implied to
be whole corn flour. The whole corn flour
would be signiticantly higher in both phytic
acid and fiber than the endosperin {lour
and would thus be expected 1o have a lower
zinc availability. The relative zine availabil-
itics show this difference.

Kav B. franz
Department of Food Science and Nutrition
Brigham Young Umiversity
Provo, Utah 84602
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Repiy to Franz

Dear Sir:

As Dr. Franz points out, we did compare
our experimental values with those obtained
by other investigators but we did not satis-
factorily explain the discrepancies thut were
observed, Dr. Franz hus outlined one possi-
ble explanation and we will herein offer an
alternative explanation,

In spite of our oricinal claim. the zine
availability values listed in Table 2 of our
publication are not ubsolute availability val-
ues. In our initial experiments, we first
estimated the quantity of zinc absorbed
datly by a growing rat and then assumed
that all of the available zinc in the test food
would be absorbed as long as the quantity
ted was less than the estimated daily absorp-
tion. Although we believe this is a valid
assumption, we overlooked the fact that
zinc-repleted animals scerete zine into the
small intestine, thus introducing an endoge-
nous zine pool with which the exogenous
labeled ziire will mix. The zine nutriture of
the test animals has a marked influence on
the quantity of zinc in this endogenous pool.
Since our test animals were fed a zinc ade-
quate dtet, the zine labe! mixed with both

9. MeravesseL, AL H., axo H. SpreNcER. Zine me
tabolism in the rat. L. Intestinal absorption g
aine. 1. Appl. Physiol, 34: 58, 1973,

1t Forses. R. M., axp M. Yope Zinc requiremer
und batance studies with the rat. J. Nutr. 70: §1
1960,

11, MEefnresser, A. H., axp H. Seescer. Intesting
abzorption and secretion of "£n in the rat. [p
Trace Element Metabolism in Animals, edited by
WG, Hockstra, J. W, Suttie, H. E. Ganther and
W Menizo Balumore, Maryland: Univ. Par
Prevs, 1974, Vol 2, pp. 541-343.

12, LikLswt, Ho I AL, asp R, M. Forers. Minend
ultlization in the rat. [V. Effccts of calcium amd
phytic acid on utilization of divtary zine. J. Nugy
83: 230, 1963,

exogeneus and endogenous zine and as :
result we probably obtained falsely low
bioavailability values.

We do not agree entirely with Dr. Franz'y
comments regarding the reiative nature of
the values obtained by ODell ¢t al, and
Mormcilovic et al. In our opinion, the exper
imentai design used by these investigaton
gives a very close approximation of the
absolute availabiiity of zine in the wst foods.
Therefore, if we had originally obtained
absolute availability values we could have
compared results accurately.

The fact that we used zine adequate ank
mals in our experiments does not invalidate
the results obtained with regard to extrinsit
and intrinsic labeling of foods. However, i1
future experiments test foods labeled with
extrinsic “Zn will be fed to zinc-depleted
rats to obtain 4 more accurate estimation ol
absolute availability,

Gary W, Evand

Phyllis E. Johnsol

Human Nutrition Laboratory, USDA AR-j
Grand Forks, North Dakota
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