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I ntroduction

Recydling of trimmed fat from pork, poultry and beef, and processed plant ails, into hog feed
adds value to these low-vaue products and is a common practice in today’ s industry. However, feeding
of fa may trandate into variability in the fat and meat products produced. Problems with soft fat and
Soft, exudative lean have been attributed to dietary fat, particularly in high lean-growth genotypes. Our
main objective with this trial was to compare different qualities of rendered poultry fat on the quaity of
fat and meat products in two lines of hogs. Quality grades of the poultry fat were based on faity acid
composition and contamination by trans fatty acids. Half of the pigs aso received replacement beef
talow from 176 to 253 Ib, to determine if tallow will improve the qudity of the mest in pigs fed poultry
fa. By comparing high and low qudity poultry fat, we are able to determine whether meat qudity
problems are associated with differences in faity acid profiles of dietary fat. Furthermore, we will
determine if different genotypes are more susceptible to digtary fat quality because of differences in
naturd rates of fat accretion and compostion. Supplemental beef tallow will provide practica
information as to whether qudity problems associated with poultry fat can be reversed by feeding a
more saturated fat source.

Materialsand M ethods

A study of pork quaity and carcass composition of two divergent genotypes was conducted.
These genotypes represent average (AVE) and the upper 5th percentile for percent lean (LEAN) for
U.S. pigs. One hundred twenty gilts were randomly assgned to a 2 x 5 factoria arrangement of
genotype and diet (Table 1). Pigs were sdlected at 88 Ib live weight and fed a conventiona corn-
soybean med diet with or without 5% added fat until daughter at 253 Ib. The dietary trestments
included no fat supplement (NF), high quality poultry fat (HQ; low in polyunsaturated fats and free fatty
acids), and low qudity poultry fat (LQ; high in polyunsaturated fats and free faity acids). Two additiond
diets were identical to HQ and LQ except that poultry fat was replaced with 5% beef tallow at 176 Ib
(HQT and LQT, respectively). Diets were formulated to have equivdent lysinecdorie ratios and were
offered on an ad-libitum basis. Upon reaching the assigned daughter weight, pigs were transported to
the Purdue Megt Laboratory for daughter, tissue collection and carcass eva uation.

At exsanguination, outer, middie and inner layers of backfat, belly fat and loin were collected
and snap frozen in liquid nitrogen until assayed for lipid and fatty acid composition. Forty-five-minute
pH of the longissimus dorsi was recorded. At 24 hours postmortem, standard carcass measurements
such as backfat depths, loin eye area, and subjective loin eye quality (color, firmnessiwetness and
marbling) were taken. Standardized loin dices were obtained for drip loss and for chemica anayses of
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fat and CLA. Bdlies were removed from the carcasses, measured for thickness and subjectively graded
for firmness.

Results and Discussion
Growth Traits

As expected, AVE pigs were less feed efficient than LEAN pigs (Table 2). Pigs fed no
supplementd fat were less feed efficient than pigs fed diets supplemented with fat (Table 3). This too
was expected, due to the increase in caoric dengity when rations are supplemented with fat. Although
not detidicaly sgnificant, there was a tendency for both AVE pigs and NFfed pigs to have higher
average dally feed intakes. Neither genotype nor diet had a sgnificant effect on average dally gain.

Pork Quality and Carcass Composition

As expected, LEAN gilts had larger loin eye aress, less backfat, thinner bellies, lower bely
firmness scores and lower marbling scores of the loin muscle at the 10th rib than AVE gilts (Table 2).
Surprisngly, LEAN gilts demondtrated less drip loss and received higher scores for loin firmness than
did AVE gilts (Table 2). Genotype did not affect loin color scores or 45-minute pH.

Digtary fat had a sgnificant effect on subjective loin qudity, as HQ-fed pigs received lower
color scores and HQT-fed pigs received higher marbling scores (Table 3). The dietary trestments did
not affect loin firmness, backfat thickness, belly thickness, 45-minute pH, drip loss or loin eye area.
Although not datidicdly sgnificant, finishing with talow did gopear to improve bdly firmness when
compared to finishing with poultry fat (Table 3). However, results in Table 7 suggest that the negative
effects of poultry fat and the postive effects of beef talow on bely firmness only occurred in LEAN
pigs. The belly firmness of AVE pigs was not affected by any of the dietary treatments. Compared to
the NF diet, diets supplemented with any type of fat tended to increase backfat thickness. Overal,
feeding poultry fat, with or without finishing with beef tallow, gppeared to have minima impact on pork
quality or carcass composition.

Fatty Acid Composition

It is gpparent from Table 4 that differences in fatty acid composition exist across fat depots.
Thus, further condderations of faity acid composition will be depot-specific. Across dl diets, the
genotype never sgnificantly affected total saturated (SFA) or unsaturated (UFA) fatty acids of any
depot (Table 5). However, in every depat, the fat of AVE pigs tended to contain higher amounts of
monounsaturated fatty acids (MUFA) and lower amounts of polyunsaturated faity acids (PUFA).

Compared to the NF treatment, feeding poultry fat increased totd UFA and decreased total
SFA in both outer and inner layers of backfat (Table 6). This is especidly apparent in the inner layer,
which may indicate a higher rate of fat accretion at this depot. Finishing with beef tallow had no effect on
these depots. Diet had no sgnificant effect on the SFA or UFA compostion of either middle layer
backfat or loin muscle. In the belly, HQ and LQ diets increased the percent total UFA compared to the
NF trestment (Table 6). However, finishing with tallow appeared to have an effect a this depot, as the
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percent tota UFA for talow-fed pigs was gpproaching the level observed in NF-fed pigs. Thus, as
hypothesized, percent tota UFA or the ratio of SFA:UFA may provide an indication of bely firmness.

A number of genotype x diet interactions were found for the faty acid compostion of the
different fat depots. Compared to the NF trestment, al four poultry fat diets increased the percent tota
UFA in the outer layer of backfat of AVE pigs (Table 7). There was no effect of diet on the percent
UFA of the outer layer in the LEAN line, and no effect of feeding tdlow in ether line. In the middle
layer, feeding poultry fat increased the percent UFA in the AVE line, and percent UFA was further
increased in this line when pigs were finished with beef talow (Table 7). For the LEAN line, poultry fat
decreased the percent UFA in the middle layer, and finishing with beef talow had no effect. Feeding
poultry fat tended to increase the percent UFA of inner layer backfat for both lines, and talow had no
effect on this depot. Compared to the NF treatment, feeding poultry fat increased the percent UFA of
AVE and LEAN bdlies. Finishing with beef talow had no effect on AVE bdlies, but caused the faity
acid composition of LEAN bellies to return to the level of NF-fed lean pigs (Table 7). These changesin
fatty acid composition are reflected in bdly firmness scores, as AVE pigs were not affected by digt,
while talow compensated for the effects of poultry fat in LEAN pigs. Talow returned the percent UFA
to “norma” for LEAN pigs, but the level of UFA was Hill significantly higher than “normd” for AVE
pigs. However, despite differences in fatty acid compostion, both LEAN and AVE talow-fed pigs had
acceptably firm belies.

Thus, feeding poultry fat appeared to be detrimentd to the faity acid compostion of AVE
genotypes, and beef talow was unable to compensate for the change in composition. Actudly, beef
tdlow had a detrimentd effect on middle layer backfat of AVE pigs. In LEAN pigs, poultry fat was
detrimentd to the fatty acid compodtion of dl depots except middle layer backfat, in which it was
beneficid. Finishing with beef talow was able to compensate for the effects of poultry fat on fatty acid
composition and firmness of LEAN bellies, but did not affect the firmness of AVE bellies. Furthermore,
talow-fed LEAN pigs had belies that were comparably firm to AVE pig bellies even though they
remained sgnificantly different in terms of fatty acid composition. Thus, levels of saturated faity acids
and SFA:UFA appear to be good indicators of bely firmness for LEAN pigs, but not for AVE pigs.

Continued selection for leanness has dtered the biology of adipose tissue in the pig. It is likely
that rates of fat maturation, differences in the relative growth of individua backfat layers, utilization of fat
from carbohydrate vs. dietary fat sources, and the rates of fat accretion and depletion have al been
affected by genetic selection for leanness. Thus, the differential response of these divergent genotypesto
dietary fat could be due to ahost of factors. The number of genotype x diet interactions observed in this
trid will indicate which facets of adipose biology have been affected and direct our future efforts.
Differences in the effects of feeding poultry fat and beef talow between genotypes, and across depots,
may be due to differences in gene expression or to differences in the timing and rates of depot growth.
Investigations of both of these possibilities are in progress and will be reported in future articles. Overal,
the quality of the poultry fat (HQ vs. LQ) had little effect. Future andyses will also congder the effect
of individud fatty acids on pork quaity and carcass composition.
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Value of Research to Swine Industry

The use of animd by products in pig rations has increased in recent years. Strict monitoring of
the products fed and knowledge of how these products affect meat and fat qudity will be necessary to
develop programmed feeding regimens that will assure a consstent, high quality meet product. Although
the literature contains a number of trids investigating supplementa fat, much of that research was done
over 20 years ago, and thus on much fatter genetics. The effects of supplementd fat on pork quaity and
carcass composition must be reevauated, as the biology of adipose has been changed by continued
sdection for leanness. We have demondrated that the effects of feeding poultry fat and finishing with
beef talow are both genotype and depot specific.

Table 1. Dedgn of thetrid.

AVERAGE (n=60) LEAN (n=60)
NF HQ LQ NF HQ LQ
88—-1761b n=12 n=24 n=24 n=12 n=24 n=24
v (74 N 4 N N7 (74 N (4 N

NF HQ HQT LQ LQT NF HQ HQT LQ LQT
176 -2531b n=12 n=12 n=12 n=12 n=12 n=12 n=12 n=12 n=12 n=12
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Table 2. Effects of genotype on pig growth, pork quality and carcass composition.

AVE LEAN SE Sg*
Averagedaly gan (Ib) 1.62 164 0.02 Not sig.
Average daily feed intake (Ib) 4.19 4.05 0.05 Not sg.
Feed efficiency 2.59 2.49 0.02 P<.01
First rib backfat (in.) 1.38 111 0.03 P<.01
Last rib backfat (in.) 0.93 0.66 0.02 P<.01
Last lumbar backfat (in.) 0.84 0.63 0.02 P<.01
10thrib fat depth (in.) 0.85 0.56 0.03 P<.01
10thrib outer layer (in.) 0.39 0.30 0.01 P<.01
10th rib middle layer (in.) 0.31 0.20 0.01 P<.01
10thrib inner layer (in.) 0.15 0.06 0.01 P<.01
Loin color** 2.82 271 0.06 Not sig.
Loin firmness** 312 3.37 0.09 P<.05
Loin marbling** 1.94 1.30 0.06 P<.01
Loin eye area (sq.in.) 6.59 7.20 0.11 P<.01
% drip loss (24 hour) 5.69 3.90 0.40 P<.01
45-minute pH 6.38 6.41 0.03 Not sg.
Bdly firmnesst** 2.83 2.56 0.09 P<.05
Bdly thickness (in.) 1.83 1.67 0.03 P<.01
Outer belly fat layer (in.) 0.49 0.34 0.02 P<.01
Middle bely fat layer (in.) 0.36 0.37 0.01 Not sg.
Muscle (in.) 0.28 0.18 0.01 P<.01

*Not 9g. = not dgnificant, P>.05.
**NPPC Scoring System.

Color: 1 = pde, pinkish gray; 5 = dark, purplish red.
Firmness. 1 = very soft and very watery; 5= very firm and dry.
Marbling: 1 = devoid to practicdly devoid; 5 = moderately abundant or greeter.

***] = goft, undiceable; 3 = very firm.
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Table 3. Effects of diet on pig growth, pork quality and carcass composition.

NF HQ LQ HQT LQT SE  Sg*

Average daly gain (Ib) 1.59 167 161 1.65 164 003 Notsg.
Average daily feed intake (Ib) 430 411 414 404 402 008 Notsg.
Feed efficiency 271 247 258 247 248 004 P<.01
First rib backfat (in.) 1.19 123 128 1.28 124 004 Notsg.
Last rib backfat (in.) 079 079 079 079 080 0.03 Notsg.
Last lumbar backfat (in.) 068 074 076 073 075 003 Notsg.
10th rib fat depth (in.) 068 072 072 072 071 004 Notsg.
10th rib outer layer (in.) 034 03 035 033 036 001 Notsg.
10th rib middle layer (in.) 0.23 026 027 0.26 024 002 Notgg.
10th rib inner layer (in.) 010 011 0.0 0.12 011 001 Notsg.
Loin color** 280 255 272 29 279 0.09 P<.05
Loin firmness** 336 314 314 346 310 014 Notsg.
Loin marbling** 1.68 166 142 1.83 150 0.10 P<.05
Loin eye area (sq.in.) 6.80 701 697 6.79 6.91 017 Notsg.
% drip loss (24 hour) 4.97 550 494 422 433 063 Notgg
45-minute pH 635 641 641 646 634 005 Notgg.
Bdly firmnesst** 272 250 258 292 277 014 Notsg.
Bdly thickness (in.) 1.73 174 169 1.81 177 005 Notsg.
Outer bly fat layer (in.) 039 043 042 043 043 0.03 Notsg.
Middle bdly fat layer (in.) 034 039 037 036 037 002 Notgg.
Muscle (in.) 024 023 024 024 020 0.02 Notsg.

*Not 9g. = not significant, P>.05.
**NPPC Scoring System.

Color: 1 = pae, pinkish gray; 5 = dark, purplish red.

Firmness. 1 = very soft and very watery; 5 = very firm and dry.

Marbling: 1 = devoid to practicaly devoid; 5 = moderately abundant or greater.
*** ] = goft, undiceable; 3 = very firm.

Table 4. Differencesin fatty acid composition between individua backfat layers, belly fat and loin.

Outer Mid. Inner Bdly
Layer Layer Layer Fat Lon SE Sg

% Total Saturated Fatty Acids (SFA) 3391 3592 3686 358 3674 052 P<01
% Total Unsaturated Fatty Acids (UFA) 6441 6290 6143 6262 6087 043 P<.01
SFA : UFA 053 058 060 057 061 001 P<.01

% Total Mono-Unsat. Fatty Acids (MUFA) 46.66 4559 4506 4724 4316 045 P<O01
% Total Poly-Unsat. Fatty Acids (PUFA) 1776 1731 1637 1537 1772 047 P<01

.
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Table 5. Effects of genotype on the fatty acid composition of individua backfat layers, belly fat and loin
muscle,

AVE LEAN SE Sg.*
Outer Layer Backfat
% Total Saturated Fatty Acids (SFA) 34.04 33.78 0.68 Not Sg.
% Total Unsaturated Fatty Acids (UFA) 64.20 64.62 0.64 Not sg.
SFA : UFA 0.54 0.52 0.02 Not sig.
% Total Mono-Unsat. Fatty Acids (MUFA) 47.29 46.02 0.37 P<.05
% Tota Poly-Unsat. Faity Acids (PUFA) 16.90 18.61 0.65 Not Sg.
Middle Layer Backfat
% Total Saturated Fatty Acids (SFA) 35.84 36.00 1.08 Not Sg.
% Total Unsaturated Fatty Acids (UFA) 62.19 63.62 0.68 Not sg.
SFA : UFA 0.58 0.57 0.02 Not sig.
% Total Mono-Unsat. Fatty Acids (MUFA) 46.78 44.40 0.73 P<.05
% Totd Poly-Unsat. Fatty Acids (PUFA) 15.41 19.22 0.73 P<.01
Inner Layer Backfat
% Total Saturated Fatty Acids (SFA) 37.43 36.29 0.64 Not Sg.
% Total Unsaturated Fatty Acids (UFA) 60.89 61.97 0.63 Not sg.
SFA : UFA 0.62 0.59 0.02 Not sig.
% Total Mono-Unsat. Fatty Acids (MUFA) 45.50 44.62 0.39 Not sg.
% Totd Poly-Unsat. Fatty Acids (PUFA) 15.39 17.36 0.59 P<.05
Belly Fat
% Total Saturated Fatty Acids (SFA) 35.68 35.96 0.54 Not Sg.
% Total Unsaturated Fatty Acids (UFA) 62.69 62.54 0.43 Not sg.
SFA : UFA 0.57 0.58 0.01 Not sig.
% Total Mono-Unsat. Fatty Acids (MUFA) 48.08 46.41 0.55 P<.05
% Totd Poly-Unsat. Fatty Acids (PUFA) 14.62 16.13 0.60 Not sig.
Loin Muscle
% Tota Saturated Fatty Acids (SFA) 37.73 35.76 0.75 Not sig.
% Total Unsaturated Fatty Acids (UFA) 60.04 61.70 0.66 Not sg.
SFA : UFA 0.63 0.58 0.02 Not sg.
% Total Mono-Unsat. Fatty Acids (MUFA) 43.50 42.82 1.00 Not sg.
% Tota Poly-Unsat. Faity Acids (PUFA) 16.55 18.88 0.80 Not Sg.

*Not 9g. = not dgnificant, P>.05.
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Table 6. Effectsof diet on fatty acid composition of individud backfat layers, belly fat and loin muscle.

NF HQ LQ HQT  LQT SE
Quter Layer Backfat

% Total Saturated Fatty Acids (SFA) 3752%  3297° 3287° 3320° 3207° 108
% Total Unsaturated Fatty Acids (UFA) 61.19° 65892 65252 64.75% 64992 101
SFA : UFA 0622 050° 051° 052° 051" 003

% Total Mono-Unsat. Fatty Acids (MUFA)  4631% 47.65% 4464° 4797 4670® 059
% Total Poly-Unsat. Fatty Acids (PUFA)  14.88°  1824® 2061® 1677® 1829% 103

Middle Layer Backfat

% Total Saturated Fatty Acids (SFA) 36.82% 3535 3841% 3438% 3466° 071
% Total Unsaturated Fatty Acids (UFA) 6141% 6368% 6218% 64.01%° 6323 107
SFA 1 UFA 0.61° 056° 0.62°2 0542 055% 003

% Total Mono-Unsat. Fatty Acids (MUFA)  4521%  4669% 4258° 47532 4594® 116
% Total Poly-Unsat. Fatty Acids (PUFA)  1620% 1699% 19.60% 16482 1729 116

Inner Layer Backfat

% Total Saturated Fatty Acids (SFA) 4262% 3504° 3578° 3428° 364" 101
% Total Unsaturated Fatty Acids (UFA) 56.62° 6390% 6246% 6354% 6063% 1.00
SFA : UFA 075 055° 057" 054 061" 003

% Total Mono-Unsat. Fatty Acids (MUFA)  44.22°  4574% 4381° 4698% 4455° 061
% Total Poly-Unsat. Fatty Acids (PUFA)  1241° 1816% 1866% 1657% 1608% 093

Belly Fat

% Total Saturated Fatty Acids (SFA) 37952 36533% 3419° 3528% 3636% 086
% Total Unsaturated Fatty Acids (UFA) 6058° 64.23% 6410%° 6251% 61.66% 068
SFA : UFA 063% 055" 054° 057® 059® 002

% Total Mono-Unsat. Fatty Acids (MUFA)  45.64°% 48472 4815% 4752° 4643% 087
% Tota Poly-Unsat. Fatty Acids (PUFA) 1494% 1576% 1594% 1500 1523* 0.93

Loin Muscle

% Tota Saturated Fatty Acids (SFA) 3753% 3548% 37.34%* 3658% 36.78% 117
% Tota Unsaturated Fatty Acids (UFA) 50.72% 6277% 60.26% 61.03% 6060% 1.05
SFA : UFA 0.63% 0572 0.62% 0.60% 0.61% 0.03

% Total Mono-Unsat. Fatty Acids (MUFA)  4303%  4250% 4165% 4506% 4356° 058
% Total Poly-Unsat. Fatty Acids (PUFA)  1669% 2026% 1861% 1597% 17.04% 126

b Means with different superscripts (within a row) are significantly different at P<.05.
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Table 7. Genotype x diet interactions for total saturated and unsaturated fatty acids of individual backfat layers.

AVERAGE LEAN
NF  HQ LQ HQT LQT NF HQ LQ HQT LQT SE Sig.

Quter Layer Backfat

% Total Saturated Fatty Acids (SFA) 4133 3334 3118 3174 3262 3371 3261 3459 3466 3333 152 P<.01
% Total Unsaturated Fatty Acids (UFA) 5745 6535 6640 6634 6548 6494 6644 6410 6315 6450 142 P<.01
SFA : UFA 073 051 047 048 050 052 049 054 055 052 004 P<.01
Middle Layer Backfat

% Total Saturated Fatty Acids (SFA) 4172 3415 3859 3133 3341 3192 3655 3823 3742 3592 241 P<.05
% Total Unsaturated Fatty Acids (UFA) 56.30 64.64 60.33 65.72 6394 6653 6271 6404 6230 6251 151 P<.01
SFA : UFA 075 053 064 048 053 048 059 060 060 058 0.05 P<.01
Inner Layer Backfat

% Total Saturated Fatty Acids (SFA) 4306 36.71 3614 3466 3659 4147 3337 3542 3390 3728 142 Notsg.
% Total Unsaturated Fatty Acids (UFA) 5585 6224 6250 6314 60.71 5740 6556 6242 6395 6055 140 Notdg.
SFA : UFA 077 059 058 055 0.60 072 051 057 053 062 003 Notsg.
Belly Fat

% Total Saturated Fatty Acids (SFA) 3931 3589 3383 3367 3571 3658 3477 3456 3689 37.02 120 Notdg.
% Total Unsaturated Fatty Acids (UFA) 59.05 64.09 6420 6393 6220 6211 6437 6399 6110 6112 096 Notsg.
SFA : UFA 067 056 053 053 058 059 054 054 060 061 003 Notsg.
Belly Quality

Belly Firmness** 283 283 282 283 283 262 216 234 300 271 021 Notsg.

*Not sig. = not significant, P>.05.
**] = soft, undiceable; 3 = very firm.




