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SCIENTIFIC
AMERICAN

Would You Eat AquAdvantage Salmon If
Approved?

April 26, 2013
by Robynne Boyd

It's been a long battle for AguaBounty Technologies and its divisive fish. Twenty years
in the making, the first transgenic animal created for consumption — a doubly fast
growing salmon — is now in its last leg of the U.S. Food and Drug Administration

approval process.

Regardless of the regulatory hoops AquAdvantage salmon must bound, it’s the
social hurdles that, in the end, may prove whether this fish will swim or sink.

The small, scaly fish has polarized people,
sending fear, indifference and admiration
throughout scientific and environmental com-
munities, as well as the general public.

All this, even after a draft Environmental
Assessment was done in the early months of
2012. The findings of which reaffirmed the
FDA's previous conclusions that the geneti-
cally engineered (GE) salmon is as safe to eat
as conventional farm-raised Atlantic salmon.
The Assessment also says that it's very
unlikely the GE salmon could escape into
the environment, and even if by some odd
chance it did, the salmon would be incapable
of reproducing since they will be “effectively
sterile.”

The FDA's findings have not quelled the
concerns of opponents. Food safety critics
believe it's a Mad-Max test that could go
disastrously wrong.

Genetically altered fish?

The Food and Drug Administration will decide whether Atlantic
salmon genetically engineered to grow faster than their natural
relatives can be allowed lo be raised and sold as food in the U.S.

Bred to grow Altered fish can reach adult size in 16-28 months
aster instead of 36 months for normal Atlantic salmon

Both fish shown at 18
months of age

Length: 24 in.
(61 cm)
Weight: 6.6 Ib
(3.0 kg)

Genetically altered
Length: 13 in. (33 cm)
Weight: 2.8 Ib (1.3 kg)

The process
= Growth hormone - Spliced into Atlantic
* from Chinook salmon DNA (3); new
@ o =, salmon (1) joins a  growth hormone
directs the gene to
@ produce hormoene all

(2), an eel-
like fish

Pros . Cons

+ GE salmon could help meet : - Science on long-term effects of

rising demand for fish GE salmon is limited

+ Could reduce pressure on = Fish could escape from farms,

wild fish stocks harm wild salmon populations

+ Altered fish eats 25 percent : - Food safety activists and

less feed; could make fish : fisherman say GE salmon won’t

farming more profitable i be properly labeled

year round instead
of only in summer

“promoter” from
( ) I an ocean pout
©)

Source: U.S. Food and Drug Administration, AquaBounty Technologies

Graphic: Melina Yingling ® 2013 MCT

Regardless of the regulatory hoops

In direct response to the FDA approval process, a new bill, the Genetically
Engineered Food Right-to-Know Act, is circulating through congress. It would mandate
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any GM food ingredient be labelled. Also, the supermarkets Whole Foods, Trader
Joes and Aldi, are a few on a list of food providers refusing to stock their shelves with
transgenic food product.

AquaBounty’s answer to naysayers is that the production of AquAdvantage
salmon is in the interest of both the environment and consumers. On the company’s
website, it says that their objective is to use the technology of genetic engineering to
“contribute to increasing aquaculture productivity in an efficient, safe and sustainable
manner to meet the demand for high quality seafood from a growing world popula-
tion.” And demand is growing.

“Between 2000-2004, Americans alone ate an average of about 284,000
metric tons of salmon annually, of which two-thirds was farmed,” states the FDA's
Environmental Assessment.

Despite all the hubbub, the FDA is the final authority who will make the decision
whether or not the first genetically engineered food animal will arrive in supermarkets
across the country. According to AquaBounty’s CEO Ronald Stotish, as quoted in the
Guardian, the company should receive approval by the end of the year.

If Stotish’s prediction is correct, what | want to know is would you eat the salmon?

Copyright © blogs.scientificamerican.com
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Genetically Modified Organisms:
Will this be the Greatest Kashrus
Challenge of Modern Times?

n November 19, 2015, the United States Food and Drug Administration

(FDA) announced that for the first time, it had approved a GMO — geneti-
cally modified organism — for commercial production and consumption. The
approval was granted to AquAdvantage salmon, a product developed by the
Massachusetts-based Aqua Bounty company, which calls it “the world’s most
sustainable salmon,” touting the modified salmon as a game-changer in the
seafood industry. The decision was issued twenty years after Aqua Bounty first
applied for FDA approval, and it was accompanied by a great deal of controversy
surrounding the safety of GMOs and the possible long-term environmental
impact of genetic modification on an industrial scale.

The idea behind the so-called “super salmon” — derisively dubbed “fran-
kenfish” by its opponents — is to accelerate the fish’s growth through genetic
modification. The modified salmon needs just about 18 months after hatching to
reach market size, as opposed to the three years that salmon normally requires.
And it can grow in habitats that would otherwise be inhospitable to salmon;
specifically, it can grow in warmer waters. Currently, salmon is bred in waters
in the North Atlantic and North Pacific, and has to be shipped to U.S. markets.
The genetically engineered fish can be bred in land-based pools, significantly
reducing shipping costs and delays.

Aqua Bounty alters the salmon by introducing to the fertilized eggs a growth-
regulating gene from the Chinook salmon, which is known as the “king” of
salmon, as it is the largest salmon in the Pacific. The gene is “turned on” and kept
running by a “promoter” gene taken from the ocean pout, a fish that resembles
an eel. The genetically altered eggs are then sold to salmon “farmers” who grow
the fish for commercial sale.

Having received FDA approval, AquAdvantage salmon may very well trans-
form the meat and fish industry much as the iPhone transformed the cellu-
lar communication industry. With the precedent of an FDA-approved GMO
in place, the floodgates have been opened for other companies to genetically
modify chickens, turkeys, and livestock, thereby revolutionizing the food
market. Genetic modification could be used to accelerate growth, eliminate
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420 HEADLINES 2: HALACHIC DEBATES OF CURRENT EVENTS

disease, and enhance reproduction capabilities, all of which will serve to increase
availability and thereby lower prices. Thus, AquAdvantage salmon is poised
to be a game-changer not only in the salmon industry, but in the entire food
industry.

This specter presents us with what might very well turn out to be the greatest
kashrus challenge of the 21% century. In the not-too-distant future, we might
see companies altering cows with genes taken from pigs or other non-kosher
animals to accelerate growth or enhance taste. What would be the halachic status
of the meat produced from such a cow?

In the case of AquAdvantage salmon, as with other genetically modified
products, this question is actually irrelevant. Although the ocean pout — one
of the two fish from which genes are taken for modifying the salmon — is not
kosher, the gene from the ocean pout is not actually injected into the salmon egg.
Aqua Bounty uses a system called PCR (polymerase chain reaction), whereby
synthetic copies of DNA strands are reproduced. As such, no actual substance
from an ocean pout is implanted in the eggs of AquAdvantage salmon, and there
is thus no reason to question the fish’s halachic status. As long as this method
remains as the standard genetic modification technique, we can rest assured that
our kosher poultry and livestock are, indeed, kosher.

Nevertheless, the prospect of GMOs transforming the food industry compels
us to consider the situation of modification through implantation of genes from
one species to another. How would the introduction of a gene from a non-kosher
organism in a kosher organism affect its halachic status? If the resulting fish, for
example, has all the physical properties of a kosher fish, would it nevertheless be
forbidden if it contains a gene originating from a non-kosher fish?!

This question hinges on two different issues. First, we must ask whether
a non-kosher genetic source affects the status of a fish that contains the two
identifying characteristics of a kosher fish — fins and scales. In the case of
AquAdvantage, the modified salmon bears full physical resemblance to ordinary
salmon. Perhaps, then, even if the AquAdvantage salmon would stem from
actual non-kosher biological material, this material would have no effect on its
halachic status, as the resulting fish features the physical properties of a kosher
fish. Second, even if we must indeed take into account the non-kosher status
of the fish’s “parents” despite its kosher properties, the lone gene taken from
a non-kosher fish might be subject to the rule of 1 (“negation”), whereby

1. This question earned a great deal of attention in the early 2000s, when rumors circulated
in Bnei-Brak that genetically altered poultry had infiltrated the kosher market. Rabbi J.
David Bleich wrote an extensive essay on the topic in Tradition (37:2 [2003], pp. 72-80),
surveying the rulings of several leading sages who addressed the issue.
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a substance may be ignored due to its constituting an insignificant minority
portion of a mixture.

I. Are Fins and Scales Enough?

Eggs and m1nvn 1n Revn

The Gemara in Maseches Nidda (50b) establishes that a species of bird called
®mrT Y917n is forbidden for consumption, whereas a different species called
RMIRT RNYMIIN is permissible. The words Y1110 and xnYwan refer, respectively, to
arooster and a hen. It thus seems, at first glance, that the Gemara speaks here of
a single species of bird, and establishes that the males are not kosher while the
females are. This is, in fact, Tosfos” approach to explaining the Gemara. Tosfos
(xmarT XNYM3IN 0”7) write that the males of this species do not have the physical
properties required by the Torah for a bird to be permissible for consumption,
but the females do, and thus only the females may be eaten.

This reading, however, gives rise to the question of why we do not apply
to this species the rule of mnv Mnvn yn ®¥vn — that something produced by a
kosher animal is kosher. The Mishna in Maseches Bechoros (5b) establishes that
if a kosher animal produces offspring with a genetic mutation, such that the
offspring does not have the properties of a kosher animal, it is nevertheless per-
missible for consumption. Since it was born to a kosher animal, it is considered
kosher regardless of its physical properties. Conversely, if a non-kosher animal
gives birth to an animal that resembles a kosher animal, the offspring is forbid-
den for consumption despite featuring the physical characteristics of a kosher
species. Since it was born to a non-kosher animal, it is not kosher. Seemingly, if
we apply this rule to the X7 5117, it should be permissible for consumption
despite lacking the properties required for kosher birds. Since it was produced
by a xmxT ®n%mn, which is a kosher bird, it should be kosher.

Tosfos answer this question by establishing that the rule of 1700 1invn 1 K2V
applies to mammals, but not to fowl. The bird that emerges from an egg after
hatching is not considered the halachic offspring of its mother, because its fetal
development occurred outside of its mother’s body. Tosfos write:

Y'Y RPMN TORN ,DITH R RIPN MIARM ,ND70N0 DR ROR ,MIIORN 1T RY DRN
IRMV NND

The mother did not give birth to the chick; rather, it laid eggs, and the
chick grew from the earth, and is therefore forbidden by virtue of its
non-kosher characteristics.

Since the chick develops outside the mother’s body and does not emerge from
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the mother’s body in its complete form, it does not fall under the category
of mnvn M xevn. We view it as the product of the “earth,” as its development
takes place on the ground, and its kosher status is therefore determined by its
own physical properties, and not by its mother’s species. In the case of a Y
®mrT, then, the bird is forbidden for consumption because it does not have the
required characteristics of a kosher bird, despite its having been produced by a
kosher bird.

A different view, however, is taken by Tosfos in Maseches Chullin (62b, n”1
T ®N2n). There, Tosfos accept the argument that a bird with non-kosher
physical characteristics is kosher if it was produced by a kosher bird. Tosfos are
therefore compelled to advance an entirely different reading of the Gemara’s
ruling concerning xmxT Ym1n and xnaxT ’nY0n, and they claim that the
Gemara refers to two distinct species with closely resembling names.

The Rambam appears to have followed the view taken by Tosfos in Chullin. In
Hilchos Mauachalos Asuros (3:11), the Rambam addresses the case of a chick that
emerged from an egg laid by a tereifa — a bird that has a fatal wound and thus
may not be eaten. Based on the Gemara in Maseches Temura (31a), the Rambam
rules that the chick is permissible for consumption. The chick is not viewed
as MorN 0 R¥y — something which was produced by a forbidden creature —
because, as the Gemara explains, it developed outside of the mother’s body.
When it left the mother bird’s body, it was not yet a chick; it took form after the
egg was laid, and thus the chick is not viewed as the product of the mother bird.
However, the Rambam adds that the chick is permissible xnv 11 prw — because
it belongs to a kosher species of bird. In other words, if the mother bird that laid
the egg belonged to a non-kosher species, then the chick would be forbidden
for consumption even if it had the properties of a kosher bird.

According to the Rambam, a bird is not viewed as its mother’s offspring with
respect to the prohibition of tereifa, but it is considered its mother’s offspring
with regard to its species. Although the bird develops outside of the mother’s
body, nevertheless, its identity in terms of classification is determined by the
mother’s species, despite the fact that it is not assigned the mother’s other hala-
chic characteristics, such as tereifa.

Rav Chaim Soloveitchik of Brisk, commenting on the Rambam’s ruling (in
Chiddushei Rabbeinu Chayim Ha-Levi), explains the conceptual basis underly-
ing this distinction. He writes that the rule of xnv xnvn 1n ®¥vn actually encom-
passes two different principles, which apply in different contexts. The first is that
an animal’s identity and classification are determined based on its parents, and
not based on its own properties. Thus, with regard to halachos that depend not
on a certain characteristic, but rather on a creature’s formal classification, the
animal assumes the status of its parents. The second principle establishes that
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something produced by a creature that is forbidden for consumption is itself
forbidden for consumption. This principle says nothing about identity; it rather
introduces a prohibition against consuming something that was produced by a
forbidden creature.

The Rambam distinguished in this regard between the prohibition of tereifa
and the prohibition of eating a forbidden species. An animal becomes a fereifa
not because of its essential nature, but rather due to a medical condition. As
such, the offspring is forbidden only by force of the second rule of xnvn 1 xxvn
— namely, the rule that forbids that which emerges from something forbidden.
In the case of a hatched egg, however, this rule does not apply, since the chick
was not produced directly by the mother, and it is thus permissible. When it
comes to the issue of forbidden species, however, the prohibition results not
from the creature’s having been produced by a forbidden creature, but rather
from its species, and its species is determined based on its parents’” species.
Regarding this matter, the fact that a bird is not produced directly by its mother
is of no consequence. Since it was, after all, created by its parents, it halachically
belongs to its parents’ species. Thus, if the mother belonged to a forbidden spe-
cies of bird, then it is also forbidden.

The Rambam’s view thus clearly reflects the position taken by Tosfos in
Maseches Chullin, that a bird’s status of kashrus is dependent upon the mother’s
species, regardless of the bird’s physical properties.?

Rav Moshe Sternbuch, in a responsum published in Teshuvos Ve-Hanhagos
(vol. 4, Y.D. 184), cites and follows the view of Tosfos in Nidda that a bird’s kosher
status depends on its own characteristics, rather than its parents’ species. He
thus rules that a chicken with all the properties of a kosher chicken is, strictly
speaking, permissible for consumption even if it underwent genetic modifica-
tion with genes from a non-kosher animal.3

Conceivably, this issue would directly affect the case of salmon genetically
modified through the introduction of a gene from a non-kosher fish. Fish repro-
duce by laying eggs, and thus a fish, like a bird, is formed in an egg outside of its

2. This issue also comes to the fore in a responsum of the Chasam Sofer (Y.D. 74) regard-
ing a chicken fathered by a non-kosher bird, giving rise to the question of whether the
father’s non-kosher status affects the status of the egg and chick. The Beis Shlomo (Y.D.
144) writes that this would depend on the debate between these two views of Tosfos as
to whether a bird’s status is determined based upon its own properties or the species of
its parents.

3. Rav Sternbuch does, however, express concern that a non-kosher genetic source may
yield an adverse spiritual effect on an animal’s meat, which could, in turn, cause spiritual
harm to those who eat it. He thus concludes that such food should be avoided.
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mother’s body.* Hence, according to Tosfos in Nidda, we may discount the gene
taken from a non-kosher source; a fish’s identity is not determined based on its
biological parents, as it does not grow inside of its mother.> However, according
to Tosfos in Chullin and the Rambam, we cannot necessarily disregard the fish’s
non-kosher source. Since a fish’s species with respect to kashrus depends upon
the mother’s species, the fact that the fish is partially produced by an ocean pout
could, at least in theory, render it forbidden.

120 or "A'D

This question might hinge on a broader issue that a number of Acharonim have
addressed regarding the nature of the n7nv »mo — the characteristics that deter-
mine a species’ halachic status.® Do these characteristics themselves determine
the kosher status of an animal, or do these characteristics merely indicate that
these species are permissible? In other words, should these characteristics be
perceived as a N0 — the reason why these species are deemed permissible for
consumption — or as a 7o — an indicator that these species are halachically
suitable for consumption?

According to the first approach, the determining factor is the creature’s
actual properties, irrespective of its origins. As such, a fish with fins and scales
would be permissible even if it has undergone genetic modification through the
introduction of a gene from a non-kosher fish. According to the second possibil-
ity, however, the fish’s status depends on its formal classification, on whether or
not it belongs to a kosher species, as the fins and scales are merely indicators of
a kosher species. Hence, the presence of fins and scales on a genetically modified
salmon would not necessarily mean that the fish is permissible.

As far as fish are considered, proof to the first possibility may perhaps be

4. The Gemara in Maseches Avoda Zara (40a) actually distinguishes in this regard between
kosher fish and non-kosher fish, establishing that a kosher fish lays the egg before the
fetus is developed, whereas the fetus of a non-kosher fish develops inside the mother’s
body and is then laid before hatching. Accordingly, a fish with fins and scales that
was produced by non-kosher fish is forbidden for consumption according to all views.
(This point was made by Rav Shlomo Zalman Auerbach in Minchas Shlomo 2:97:27.) In
the case of genetically modified salmon, however, the eggs develop just like ordinary
salmon’s eggs, outside the mother’s body, and thus according to Tosfos in Nidda, its
kosher status depends on its own characteristics, and not those of its parents.

5. This point is made by the Chasam Sofer in his commentary to Chullin (66a).

6. Tzofnas Paneiach, Hilchos Mauchalos Asuros; Maharit 1:51. See also Rav Elchanan
Wasserman's Kovetz Shiurim (vol. 2, Kovetz Shemuos, Chullin 62b, #27), where he sug-
gests that the aforementioned debate between Tosfos in Nidda and Tosfos in Chullin
hinges on this fundamental question.
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drawn from the Gemara’s discussion in Maseches Nidda (51b) concerning the
properties of a kosher fish. The Mishna asserts that all fish with scales also have
fins, raising the question of why the Torah bothered to identify both character-
istics. Seemingly, it would have sufficed to inform us that any fish with scales is
permissible for consumption. For what purpose, then, did the Torah mention
fins? In response to this question, the Gemara invokes the pasuk (Yeshayahu
42:21), VTR NN YT — in other words, the fins are mentioned only for the sake
of glorifying Torah by adding more Torah material for us to study. But what
value is there in adding unnecessary information? How is the Torah “glorified”
by the addition of a superfluous word?

The likely explanation is that the Torah sought to instruct that it is these
two features — the fins and the scales — that make a fish permissible.” If these
features were merely physical signs that reflected the fish’s kosher status, then
there would be no purpose served by adding the requirement of fins. The Torah
chose to mention fins because the presence of both fins and scales is the reason
why such a fish is permissible for consumption. Indeed, the Ritva, commenting
on the Gemara’s discussion, writes, D773 1R 1727 RINW 9”PRY ININV DN 3”3 RIN IR
mnv — “Perhaps it [fins] also causes its [the fish’s] kosher status, even though it
independently does not cause its kosher status.” These comments clearly suggest
that the Ritva viewed fins and scales as the n27o — the cause of the fish’s kosher
status — and not indicators of its kosher status.?

In truth, however, this discussion may not be relevant to the question of
genetically modified salmon, for two reasons. First, the Maharit already noted
that this conceptual question concerning the nature of the nnv »mo seems to
be answered by the aforementioned rule of 1nv mnvn 0 ®x¥rn.® The very fact
that a creature’s status is determined by its mother’s species, and not by its own
physical properties, would seem to prove that the nnv »»o do not create an
animal’s kosher status, but rather reflect the kosher status of its species. As such,
we return to the aforementioned debate among the Rishonim as to whether the

7. See Rav Yeshaya Horowitz, Shela, Amud Ha-Torah.

8. This point was made by Rav Shmuel Baruch Deutsch in Birkas Kohen, Parshas Shemini
(57). Itis also cited by Rav Shlomo Zalman Auerbach (in the responsum cited above, n.
4) in the name of the Mitzpeh Shmuel. Rav Shlomo Zalman dismisses the relevance of
this argument, however, writing, 0o 89 DTR 23277 %Y NWPI ATY VIO, N NIYN PPONY PR
nMnn oM YRy — “We cannot establish the halacha on this basis, especially since this
was done by human beings, and these are not the characteristics the Torah had in mind?”
In other words, even if we view fins and scales as the cause of a fish’s kosher status, this is
true only of fins and scales that appear naturally, and not through human manipulation,
such as genetic engineering.

9. Cited above, n. 6. See also Rav Menachem Ziemba’s Zera Avraham (13:14).
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rule of mnv MnoYn yn ’¥PN applies to creatures that reproduce by laying eggs. The
discussion regarding the nature of the nnv »110 is of no practical relevance, as
this issue has been halachically resolved with regard to mammals and remains
subject to debate in the context of fowl and fish, as we saw above.

Moreover, even if we view the nnv »10 as indicators of kosher species,
rather than as the reason for an animal’s permissible status, we might still permit
genetically modified salmon that feature fins and scales. The very fact that the
scientists did not modify the fish to such an extent that it no longer has fins
and scales demonstrates that the modified fish still belongs to a kosher species.
The presence of fins and scales, even if it does not create the fish’s kosher status,
nevertheless indicates that this fish still belongs to the group of kosher fish,
despite the introduction of a gene from a non-kosher species.

To illustrate this point, consider the example of a genetically modified kosher
fish that no longer grows scales as a result of the modification. Undoubtedly, the
absence of scales would render the fish forbidden, not because fins and scales
are what make a fish kosher, but because the absence of scales testifies to the fact
that the species has been altered and the new species is not a kosher species. By
the same token, if a process of genetic modification did not eliminate the fins or
scales, we may determine that the fish still belongs to a kosher species.

I1. %va

Our entire discussion thus far has revolved around the question of whether or
not we must take into account the non-kosher origins of genetically modified
salmon, or whether we may deem the fish permissible due to its own physical
properties, without looking at its genetic history. We will now turn our attention
to the second question — namely, whether we may apply the rule of %1073, and
thus disregard the non-kosher gene. In other words, even if we must indeed
take into account the fish’s biological origins, and the presence of fins and scales
thus does not suffice to render the fish permissible, may we nevertheless allow
its consumption in light of the fact that the gene from the non-kosher species
constitutes a minuscule percentage of the fish?'°

This question is vitally important with respect to the status of genetically

10. It should be noted that if we permit genetically modified organisms solely on the basis of
91073, then although the product is permissible for consumption, it would be forbidden
for a Jew to perform the modification procedure for the purpose of preparing meat. The
well-established rule of n%nn3% Mo>x Hvan pr forbids adding a non-kosher substance
into kosher foodstuff with the intention that it will be nullified and thus have no halachic
effect on the food. Hence, if a kosher animal containing a non-kosher gene is deemed
permissible solely on the basis of 103, then it would be forbidden for a Jew to knowingly
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modified mammals. As noted above, the offspring of a non-kosher mammal is
forbidden even if it has all the physical properties of a kosher animal. As such,
if a gene is taken from a non-kosher mammal and implanted in the fertilized
egg inside a kosher mammal, we might be compelled to forbid the offspring
— unless we can apply the concept of Y1073, and thus ignore the offspring’s non-
kosher genetic origins.

MY NN ANYN

One argument against utilizing the concept of 91 in this context is a significant
restriction on the rule of %171 imposed by the Mordechai (Chullin 737). The
Mordechai asserts that 92 does not apply in situations of yn»nna amyn —
wherein the small portion of forbidden material was present from the inception
of the item in question. If a food item contained a small forbidden component
already at the time it came into existence, that component may not be ignored,
even if it comprises a very small percentage of the food item. The law of ",
according to the Mordechai, applies only when two substances existed indepen-
dently and were then mixed together. If one of the substances constitutes a small
proportion (generally, one-sixtieth) of the mixture, then it is deemed “negated”
and thus has no halachic impact upon the other food. If, however, a product
from the outset consisted of two substances, they are both deemed halachically
significant, regardless of their respective proportions. Thus, for example, the
Mordechai rules that if a woman performing chalitza spits blood instead of
saliva, the chalitza" is valid as long as even a minuscule amount of saliva is
mixed with the blood. In such a case, we do not view the small portion of saliva
as “negated” by the blood, since the liquid was produced in the woman’s mouth
from the outset with both fluids, and thus they are not subject to the provision
of 50,

A number of Acharonim' drew proof to the Mordechai’s position from
the Gemara’s discussion in Maseches Chullin (69a) concerning the law of 12
mpa — a living fetus removed from its mother’s carcass after the mother was
slaughtered. Halacha permits eating the fetus’s meat without first slaughtering
it, as it was covered by the slaughtering of the mother animal. However, if the
mother had begun delivery before it was slaughtered, and part of the fetus — for

create such a situation. This point is made by Rav Yaakov Yisrael Fisher (Even Yisrael
8:55), as discussed by Rav Bleich in the article cited above, n. 1.

11. If a man dies without children, his widow must marry his brother, unless she performs
the chalitza ritual, during which she spits in front of the brother.

12. Rav Moshe Katzenelenbogen, Ohel Moshe 22; and Rav Shimon Shkop, Shaarei Yosher
3:26.
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example, its leg — had exited the mother’s body before slaughtering, that part
of the fetus is forbidden for consumption.

The Gemara raises the question of whether one may eat an animal born from
the union of two nypa 13, one of which had a part of its body outside the womb
before its mother was slaughtered. Does the forbidden portion of one of the two
parents render the offspring forbidden? The Gemara concludes that the animal
would be permissible, but not because we apply the concept of 1021. Throughout
its discussion of this case, the Gemara never proposes that the forbidden por-
tion of one of the two parents should be negated by the majority and may thus
be ignored. The reason, some Acharonim suggest, is that this animal came into
existence as a “mixture” consisting of a small forbidden portion and a majority
of permissible matter. Since the animal was 1n%nna amyn — it consisted from
the very outset of both permissible and forbidden portions — we cannot apply
the rule of %o0.

Returning to the case of a genetically modified organism, since the animal
came into existence with a gene from a non-kosher source, it is seemingly not
eligible for 51073, and it should thus be forbidden.!?

However, it seems likely that the Mordechai’s qualification would not apply
to this case. The Noda Be-Yehuda (Mahadura Tinyana, Y.D. 54), citing his son,
asserts that the Mordechai established the exception of 1n%nna amyn only with
regard to certain forms of 2. A fundamental distinction exists between the
application of 91 in the context of mmoxr maxn — the status of food prod-
ucts for consumption — and in other contexts. In other areas of halacha, the
question that arises when two substances mix with one another is how to hala-
chically define the mixture, given that it consists of two distinct components.
The guiding principle in such situations, based upon the verse in Sefer Shemos
(23:2), is monY a1 IR — the mixture’s identity is determined based upon the
majority component. According to the Noda Be-Yehuda, it is with regard to
these situations that the Mordechai establishes the rule of 1n»nna amyn. Since
the substance was made from the outset with both components, they are both

13. It should be noted, however, that even if we accept this line of reasoning, the prohibi-
tion might apply only on the level of 11277, a Rabbinic enactment. The Minchas Kohen
(Sefer Ha-Taurovos 1:4) asserts that although the Torah prohibits eating even very small
amounts of forbidden food, this does not apply to forbidden food mixed with permis-
sible food. Even when %11 does not occur and the mixture is forbidden, eating small
quantities of the forbidden food would be prohibited only 13:2711. (See Peri Megadim,
Shaar Ha-Taarovos 2:2, who disputes this contention.) According to the Minchas Kohen,
even if we cannot discount the gene taken from a non-kosher source, what's at stake is
only a Rabbinic prohibition, giving us additional flexibility and grounds for relying on
leniencies.
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halachically significant and the minority component cannot be disregarded.
Thus, for example, in the case of chalitza, where halacha requires the woman to
expectorate saliva, the obligation is fulfilled as long as the substance that leaves
her mouth includes even a small percentage of saliva.

When it comes to the consumption of food, however, %71 operates much
differently. The principle of 7p>y> nyv establishes that a mixture containing for-
bidden food may not be eaten if it contains the taste of the forbidden food. The
determining factor in such situations is not the formal identity of the mixture,
but rather the presence or absence of the forbidden food’s taste. Accordingly,
the Noda Be-Yehuda contends, it makes no difference whether the product
consisted from the outset of both components or if two separately preexist-
ing entities mixed. Since the critical factor is the forbidden food’s taste, the
mixture cannot be prohibited if the forbidden food’s taste cannot be discerned.
As a practical matter, halacha generally presumes that a food’s taste cannot be
discerned when it constitutes a proportion of 1:60 or less. Thus, according to
the Noda Be-Yehuda, even if a product consisted from the outset of a forbidden
component, the product is permissible if the forbidden substance constitutes
one-sixtieth or less of the entire product.

Quite obviously, a single gene constitutes far less than one-sixtieth of an
organism, and the fish or animal should thus seemingly be permissible for
consumption.

We might also add that our case might not even fall under the category
of 1% nnn 1myn, since the gene from the non-kosher source is introduced to
the egg and immediately “negated” by the majority at that point. Although the
salmon emerges from the egg with this gene, that gene had already, halachically
speaking, been “negated” the moment it was added to the egg. As such, the fish
is entirely permissible.

79190y

One may, however, contend that %101 cannot be applied in this case in light
of a ruling of the Rashba in one of his responsa (3:214). The Rashba addresses
a case in which a small amount of vinegar originating from non-Jewish wine
was mixed with honey to produce medicine. This mixture is forbidden for
consumption, the Rashba rules, despite the fact that the vinegar constitutes a
small proportion of the mixture, because 73 119’y — this is the ordinary way of
making this product. Since the vinegar is supposed to be added to the honey,
it cannot be considered “negated” by the honey, and the mixture is therefore
forbidden.

We might argue, then, that once it becomes standard procedure to add a



430 HEADLINES 2: HALACHIC DEBATES OF CURRENT EVENTS

gene to modify a certain creature, this gene cannot be discounted, despite its
constituting a minuscule proportion of the final product.

However, the Noda Be-Yehuda (Mahadura Tinyana, Y.D. 56) notes that many
Rishonim do not accept the Rashba’s position, and one may rely upon their
lenient ruling. The Noda Be-Yehuda adds that even according to the Rashba, the
mixture would be forbidden only 133711 — on the level of Rabbinic enactment, as
opposed to Torah law — and thus there is certainly room to rely on the lenient
position.'*

TRYNA a7

Another argument that one might advance to deny the possibility of %101 in this
case is the rule regarding Tnynn 727 — a stabilizing agent in a food product. If
the stabilizer is forbidden for consumption, then the food containing the stabi-
lizer is forbidden regardless of how small a proportion of the food the stabilizer
comprises. The reason underlying this rule is that the stabilizer’s presence is
unmistakably discernible, as it lends the food its texture. Since its effects are clear
and evident, it cannot be ignored, even if it constitutes a minuscule portion of
the product.

At first glance, this principle should be applied to a foreign gene added for
the purpose of accelerating growth. Although the forbidden gene comprises an
infinitesimally small proportion of the organism, nevertheless, its effects are
discernible in the creature’s rapid growth. One might argue, then, that we cannot
disregard the forbidden gene in light of its evident impact on the creature.

However, there is an important exception to the rule of 7mynn 727 that under-
mines this argument. The Shulchan Aruch (Y.D. 87:11) permits eating a food
product with a non-kosher stabilizer (that comprises less than one-sixtieth of
the product) if the product also contains another stabilizer that is permissible for
consumption. The special stringency of 7nynn 127 applies only if the non-kosher
stabilizer is the product’s sole stabilizing agent. Accordingly, a non-kosher gene
added to an organism should not render the organism forbidden, as it is not
the only substance that causes the creature to grow. The gene combines with
other material in the organism — which is, of course, entirely permissible — to
advance its growth, and it is thus subject to the law of 9.

This argument, however, would not be valid if the genetic modification dis-
cernibly enhances the flavor of the meat. If, for example, manufacturers begin
introducing the gene of pig into livestock to enhance the beef’s flavor, it would
be difficult to apply the rule of 701 to permit the beef. Since the minute portion

14. For more on the Noda Be-Yehuda’s discussion, see Rav Yitzchak Weiss, Minchas Yitzchak
(2:28:10).
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of forbidden substance is clearly discernible, it cannot be overlooked, and thus
the product would perhaps be forbidden.

Orla and the Grafted Branch

There may in fact be a compelling halachic precedent for applying 5101 to our
situation and viewing the implanted gene as assuming the identity of the host
organism.

The Gemara in Maseches Sota (43b) addresses the case of a branch taken
from a tree within the first three years after its planting — whose fruit is forbid-
den due to the prohibition of orla — and grafted onto an older tree. The Gemara
rules that all the fruit produced by the tree, including by the grafted branch, is
permissible for consumption, because the grafted branch loses its identity and
assumes the identity of the host tree. Even though the grafted branch likely
affects certain biological properties of the host tree, nevertheless, since it has
become part of the host tree, it loses its identity and is regarded as a branch of
an older tree, which is not subject to the prohibition of orla.

Rav Sternbuch, in his aforementioned responsum, suggests drawing an anal-
ogy between this case and the situation of a genetically modified organism. In
the case of the modified organism, a small portion of one species is implanted
within another. Thus, just as the orla branch loses its original identity and the
fruit it subsequently produces is not regarded as orla, similarly, a gene intro-
duced into the egg of a different species should lose its identity and assume the
identity of the host species. This analogy might prove that the concept of Y1072
is applicable in the case of genetically modified organism, despite the effects of
the implanted gene on the host organism.

MYV NN

In truth, even if we would conclude that the non-kosher gene cannot be negated
through the concept of %1073, we would still have good reason to permit the
consumption of the genetically modified creature, due to a theory postulated
by the Noda Be-Yehuda elsewhere in his writings concerning the prohibition of
7w »¥xn — eating small quantities of forbidden food.

Although beis din would not administer corporal punishment to violators
guilty of eating small quantities of forbidden food (generally, less than a ke-
zayis), nevertheless, halacha forbids eating any amount. However, the Tzelach
(written by the author of Noda Be-Yehuda), in Maseches Pesachim (44a T n"1
7"y91), makes an exception to this rule. He notes that the reason given for the
law of my>w »xn is the fact that it is »0170%8Y "N — the consumption of a small
quantity of forbidden food could combine with food eaten subsequently to reach
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the amount which renders one liable to malkos (lashes). In other words, the con-
sumption of small quantities is forbidden only because a small quantity could
eventually combine with additional food to comprise the minimum amount that
warrants malkos. Accordingly, the Tzelach contends, in a case in which there is
no possibility of reaching the minimum quantity prohibited by the Torah, »xn
MYV is permitted.

The case he discusses is one who wishes to eat a small morsel of chametz
in the final moments of Pesach. Since chametz will become permissible by the
time one would be able to eat a ke-zayis of chametz, there should, in theory, be
no reason to forbid the consumption of a small bit of chametz at this point. For
this reason, the Tzelach contends, the Rambam (Hilchos Chametz U-Matza 1:7)
cites a Biblical source for the prohibition of eating small amounts of chametz.1>
If this were forbidden solely because of myw >¢n, then it would be permissible
to eat a small portion of chametz in the final moments of Pesach. The Rambam
therefore resorted to a Biblical source to establish that eating small amounts
of chametz is intrinsically forbidden, and not merely due to the possibility of
subsequently reaching the amount of a ke-zayis.

This theory of the Tzelach should conceivably apply also to situations of
a food product containing a minuscule portion of forbidden food that is not,
for whatever reason, subject to 9a. Beis din can punish a sinner for eating
forbidden food only if the violator partakes of a ©19 nax »131 1> — a ke-zayis
of forbidden food within the time-frame of v19 n» 3%, which is commonly identi-
fied as anywhere from 4-9 minutes. According to the Tzelach, it would seem,
in a case in which there is no theoretical possibility of consuming a ke-zayis of
forbidden food within this time frame, such as if the forbidden substance con-
stitutes a fractional portion of the food one eats, the food should be permissible.

This is certainly the case with regard to a kosher animal containing a single
non-kosher gene. The amount of non-kosher substance in this animal’s meat
constitutes an infinitesimally small proportion of the meat. As such, even if 702
cannot take effect, the meat should be permissible because one could not pos-
sibly partake of a ke-zayis of forbidden foodstuff within the period of v19 n%ax.

Conclusion

When it comes to fowl and fish, the status of a genetically modified organism
that has kosher properties but contains a gene from a non-kosher species is
subject to debate among the Rishonim. Mammals, according to all opinions,

15. ynn %o80 ®Y (Shemos 13:3).
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are forbidden if they were produced by non-kosher animals, regardless of their
own physical characteristics.

Nevertheless, it seems likely that we may apply the rule of %01 and thus
overlook the forbidden element within a genetically modified kosher fish or
animal. Even if 72 does not apply in such a case, the forbidden gene constitutes
such a small portion of the organism that there is no possibility of consuming a
ke-zayis of the creature’s forbidden substance within the period of v19 n%x, and
thus the fish or animal is permissible (according to the position of the Tzelach).



