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Introduction

Food production affords opportunities to select from a variety of commercially
available, including trait enhanced, fats/oils to achieve specific functional
product characteristics. These choices may also impact consumers’ dietary fat
intakes and related health outcomes. A replacement scenario was created to
simulate increased use of high oleic oils and estimated impact on
cardiovascular disease (CVD) risk.

Methodology

Consumption data for individuals 20+ years of age from the National Health
and Nutrition Examination Survey (NHANES) 2011-2012 were used. Fatty acid
composition was obtained from USDA Standard Reference Database 26 (SR26)
[1] and high oleic oil experts (Table 1.). Soybean, canola and sunflower oils, as
reported, were replaced 1:1 by their high oleic oil counterparts. Each eligible
eating event had an 80% probability of being replaced (Figure 1.) because it
was assumed that product functionality and other factors will limit the extent
to which trait-enhanced high-oleic commercial oils are incorporated into the
food supply.
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Figure 1. Decision tree of replacement methodology

In addition to only having an 80% chance of being replaced, only foods within
specific food groups were eligible for replacement. Specifically, the Food
Groups that are the highest contributors to oil intakes in the U.S. diet were
considered eligible for replacement. To determine what group to include, the
Food Groups were ranked in terms of their contribution to oil consumption
according to the WWEIA NHANES 2011-2012 Survey [2] as follows:

Foods consumed were replaced by the individual raw agricultural commodities
according to the Food Commodity Intake Database (FCID) [3] and the
consumption of each of these FCID components or commodities was
calculated using the Creme Nutrition® Intake model. Of these food
commodities, the intakes of each of the vegetable oils per Food Group were

assessed for the total population. The value of each oil intake was summed
per Food Group and expressed as a percentage of total oil consumption. The
groups were arranged in descending order of their percentage of total oil
consumption. Food Groups at the 3-digit food code level were selected
covering 3/4th of the oils consumed, in addition to these, the next two top
contributing Food Groups were also selected as they were direct substitutes
for Food Groups already included (e.g., added 715 White potatoes, mashed,
stuffed, puffed to complete the primary potato sources and 513 Wheat,
cracked wheat breads, rolls as they are substitutes for white bread versions).
The result of adding these two Food Groups was coverage of 78.32% of oil
intake (Table 2). This selection of Food Groups created a subset of Food
Groups which was eligible for replacement.

Table 2. Top ranking Food Groups in terms of oil contribution to the US diet

7 W wixtures, mainly grain, pasta, or bread 1249 380
FETR Regular salad dressings 1135 345
| EZT AR White potatoes, fried 647 197
| 7SN saity snacks from grain products 563 171
| E7 I Cookies 548 167
White potatoes, chips and sticks 434 132
 PZTUR chicken (breast; leg; drumstick; wing; back; neck or ribs; misc.) 400 122
| GO white breads, rolls 384 117
| P sandwiches with meat, poultry, fish 351 107
| ETO cakes 285 087
| ETRR Table fats 240 o7
| EE Danish, breakfast pastries, doughnuts 232 071

: Meat, poultry, fish with vegetables (excluding white potatoes) 212 065
| EEN Nonsweet crackers 198 060
| EPZI Cream substitutes 167 051
R Finfish 146 044
| G other vegetables, raw 132 040
Pies (fuit pies; pie tarts; cream and custard pies; miscellaneous pies; pie 130 040
] shells)
| GO siscuits 128 039
 EZCHR White potatoes, mashed, stuffed, puffs 127 039
| CERR Wheat, cracked wheat breads, rolls 124 038
| 7832 238
H Excluded Group
| Egg dishes (mixtures made with whole eggs) 117 036
; Cornbread, corn muffins, tortllas 104 032
‘ Vegetable oils 095 029
| CTRR potato salad 092 028
| Table 3. Oil contributors and their respective quantities in the Vegetable Ol Composite
SR code Vegetable Oil Composite* Replacement Vegetable Oil Composite % of recipe
SR description
4044 0il, soybean, salad or cooking HO Soybean oil 47
4582 0il, canola HO Canola oil 25
4518 0il, corn, industrial and retail, all purpose salad or cooking ~ Unchanged 12
4053 0, olive, salad or cooking Unchanged 12
4042 0il, peanut, salad or cooking Unchanged 4

*The Vegetable Oil Composite from the USDA [7] when a food commodity was described as “Vegetable Oil, NFS”, NFS meaning not further specified.

Results

Differences in mean daily intakes after substituting in high oleic oils for oils
listed in SR26 (modelling scenario intakes — baseline intakes) are as follows:
MUFA +4.3 g, SFA —0.3 g, PUFA —3.5 g, and TFA —0.04 g among adults aged 20+
years (Table 4).

These changes in dietary fatty acid intake can be used to predict their impact
on blood cholesterol, and along with other markers (e.g. blood pressure), to
estimate potential changes in CVD risk.

Table 4. Differences in i io intak baseline intakes) of Fatty aci nd Energy (kcal/day) ged
20+ years (n = 4309) in NHANES 2011 - 2012
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Fatty acids, total polyunsaturated 35 0 3@ 002 48 00 020
Fatty acids, total saturated 03 0o 037 002 015 o001 048 003
Fatty acids, total trans 004 000 004 000 002 00 006 000
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Enerey (keal) 000 051 003 009 017 006 013 069
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