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November 18, 2021

Office of Food Additive Safety (HFS-200)

Center for Food Safety and Applied Nutrition

U.S. Food and Drug Administration 17

5001 Campus Drive a ) N
College Park, MD 20740 )

Re: Generally Recognized as Safe (GRAS) Notice for MENAQUINONE-7

Dear Sir/Madam:

Pursuant to 21 C.F.R. part 170, subpart E, GF Fermentech, Inc., hereby submits the
enclosed notice, that use of its MENAQUINONE-7 (MK-7) at a maximum level of 10 ug MK-7 per
serving in conventional foods is excluded from the premarket approval requirements of the Federal Food,
Drug, and Cosmetic Act because the notifier has determined that such use is generally recognized as safe

(GRAS).

Sincerely,

Ashish Talati

Amin Talati Wasserman
100 S. Wacker Drive,
Suite 2000

Chicago, IL 60606
Email:
Ashish@AminTalati.com



mailto:Ashish@AminTalati.com















https://amintalati.com
mailto:gftinfo@genofocus.com

1.10. Certification:

GF Fermentech certifies that, to the best of its knowledge, this GRAS conclusion is
based on a complete, representative, and balanced dossier that includes all relevant
information, available and obtainable by GF Fermentech, including any favorable or
unfavorabie information, and pertinent to the evaluation of the safety and GRAS status of
the use of MK-7. GF Fermentech accepts responsibility for the GRAS determination that
has been made for MK-7 as described in this dossier.

1.11. Name, position/title of responsible person who signs dossier and signature:

Dr. Jeong Jun Han

CEO

GF Fermentech, Inc.

(30077) 74-12, Geumhoseonmal-gil,
Bugang-myeon, Sejong-si,
Republic of Korea

Sig"awfe_

1.12. FSIS/USDA — Use in Meat and/or Poultry:

GF Fermentech does not intend to add MK-7 to any meat and/or poultry products
that come under USDA jurisdiction. Therefore, 21 CFR 170.270 does not apply.
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and older) of 115 and 229 pg/person/day, respectively. The highest mean and
90" percentile consumer-only intakes of vitamin K1 from current sources were determined
to be 130 and 237 pg/person/day, respectively, as identified in males (ages 19 years and
older). The intakes of vitamin K isomers such as VK1 and MK-4, along with MK-7 are
further summarized in Appendix IL

The proposed uses of MK-7 at levels of 10 pg/serving were estimated to result in
consumer only intakes of 24.7 pg/person/day (0.4 pg/kg bw/day) and 47.8 pg/person/day
(1.0 pg/kg bw/day) at the mean and 90™ percentile respectively, among the total U.S.
population over 1 year of age. Among the individual population groups, the highest mean
and 90" percentile consumer-only intakes of MK-7 were determined to be
32.6 pg/person/day (0.5 pg/kg bw/day) and 63.2 pg/person/day (1.0 pg/kg bw/day),
respectively, as identified among males (ages 14 to 18 years old).

For safety assessment purposes, the highest intake of 63.2 pg/person/day for male
ages 14-18 years (Table 4) is considered. It should be noted that the cumulative maximum
intake of MK-7 on a body weight basis (1.00 pg/kg bw/day) [rom the proposed uses ig
similar as compared to that described in GRN 887 for children (0.99 pg/kg bw/day).
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specifically has been highlighted for its long half-life and extrahepatic activity, whereas the
dietary form VK1 has a shorter half-life (Figure 3).
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Figure 3. Name, Structure, Half Satoration Concentration (Kiz), Ti» (half-life), and Primary
Sources of VK1 and Major VK2 Isoforms (adapted from Akbulut et al., 2020)

The intestinal absorption of vitamin K follows a well-established pathway that
applies to most dietary lipids. Following absorption in the small intestines, K vitamins enter
the circulation via the lymphatic system and are transported in the blood by binding to
chylomicrons (Wildman and Medeiros, 2000). VK1 in blood appears to be derived
exclusively from the diet, while as regards circulating VK2 (menaquinones, including MK-
7), it is not clear whether it is derived from the diet, intestinal flora, or a combination of
these sources. The translocation of VK1 and VK2, their entry into target tissues, and their
excretion are known to be affected by the structural differences in the isoprene side chain
between these vitamins. The transport of VK1 takes place by triglyceride-rich lipoproteins,
whereas long-chain VK2 are transported mainly by low-density lipoproteins (Kohlmeier,
1996).

In humans, liver stores of K vitamins generally comprise about 90% VK2 and 10%
VK1 (Conly and Stein, 1992; Ichihashi et al., 1992). The predominant vitamin K in human
cortical and trabecular bone has been reported as VK, and, unlike liver, no VK2 higher
than MK-8 were detected (Shearer, 1988; Usui, 1990). The major circulating form of
vitamin K is primarily VK 1. The VK2 such as MK-7, and possibly MK-8 are also found in
blood. However, the common hepatic forms such as MKs 9-13 are not detected in the blood
(Shearer, 1988; Shearer et al., 1996; Hodges, 1993; Suttie, 1995; Shearer, 1992).

Bioavailability of VK1 and MK-7 has been extensively investigated by Schurgers et
al. (2007). These studies revealed that maximum serum concentrations of both VK1 and
MK.-7 are reached at approximately 4 hours after intake; followed by a steep decline in
serum concentrations and then a second phase at 8-96 hours in which VK1 declined to
baseline but MK-7 remained stable for up to 4 days or more. In this study, the half-life of
MK-7 was estimated as 68 hours for the latter phase of elimination. Using the area under
the curve at 24 hours, the ratio of bioavailability of MK-7: VK1 was 2.5. Using the area
under the curve at 96 hours, the ratio of bioavailability of MK-7: VK1 was 6. These
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