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Abstract — Drip losses and colour changes are
quality factors of high economical impact on the
meat industry. The aim of this research was to
study the effect of diets with two different
glycemic indexes on some meat quality
characteristics such as drip loss and colour
parameters. One hundred and ninety castrated-
male pigs (PIC x L337) were distributed into two
groups and fed either a diet with low (45.3 %) or
high (50.6%b) starch and sugar content for 20 days.
Drip losses, colour changes and meat pigments
were measured in longissimus lumborum muscle
along time of storage. Meat from pigs fed the diet
with low glycemic index had higher drip loss when
compared to the group fed the diet with high
glycemic index (P=0.008). The low-glycemic index
group showed higher Iluminosity (P=0.011),
yellowness (P=0.0009) and saturation of the colour
(P=0.0018) when compared to the group fed the
high-glycemic index diet. The low-starch group
had higher serum insulin concentration previous
to slaughter. Not only starch/sugar content but
also the glycemic response to diets has to be taken
into consideration in order to maintain quality
characteristics of meat.

Key Words — glycemic response, drip loss, meat
quality.

. INTRODUCTION

One of the main quality attributes of fresh meat
is its water holding capacity, because it
influences consumer acceptance, the final
weight of the product and the nutritive value, as
drip contains about two-thirds of the protein
concentration of meat [1]. This characteristic is
mainly influenced by the extent of the post-
mortem fall in pH.

Colour is other food quality characteristic
relevant to market acceptance being the first
quality attribute evaluated by consumers [2].
Many dietary interventions have been tested
during the last years in order to improve meat
quality. One possibility is based in the use of the
rate of starch digestion in the intestine (glycemic
index). Hence, a rapid or slow digestible starch
affects the postprandial glucose availability,
energy utilization and metabolism [3]. Previous
studies developed by different available dietary
carbohydrate reported that the capacity of a
glycogen-reducing diet to alter glycolytic
potential was limited to muscles such as
semitendinosus, which was a more oxidative
muscle and where glycogen depletion occurred
faster [4]. However, other authors found that
diets containing low starch and high fiber also
modified quality of longissimus muscle [5].
Furthermore, many studies reported that a low
glycolytic potential of muscle was related to
improved meat quality [4,5]; however, there are
some studies in which this effect was not found
in barrows [4]. In these studies wide differences
in starch content of diets were used. Moreover, it
has been reported that blood glucose and the
glycemic index of diets are a function of the rate
of appearance into the systemic circulation and
the rate of disappearance of glucose [6], so this
response may modify the glycolytic potential of
muscle. Consequently, further diet formulations
need to be explored.

The objective of this research was to study the
effect of dietary glycemic index based in diets
with narrow difference in the starch and sugar
content on some meat quality characteristics
such as drip loss and colour parameters in
longissimus muscle of castrated male pigs.
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Il. MATERIALS AND METHODS

One hundred and ninety castrated male pigs
(PIC x L337) (RN and halothane negative) were
randomly selected and distributed into two
groups that were fed different diets. Diets were
isoenergetic and isoproteic and were formulated
in order to provide two different glycemic
indexes for 20 days. High-glycemic index diet
(H-GI) contained 44.7% starch, 50.6%
starch+sugar, 5.4% fat, and 12.4% NDF,
whereas low-glycemic index diet (L-GI)
contained 41.3% starch, 45.3% starch+sugar, 5.3%
fat and 13% NDF. At the end of the
experimental period, pigs were sent to a
commercial slaughterhouse (Incarlopsa,
Tarancon, Cuenca, Spain) stunned with CO, and
slaughtered after a fasting period of 18 h.
Electrical conductivity and pH were measured
by means of a LFStar conductivity meter
(Mattahéus Ingenieurbiro, Klausa, DE) and a
portable pH meter pH*K21 (NWK Binar,
Puergen, DE), respectively. Samples of
approximately 15 cm in size were taken from the
longissimus lumborum muscle at the level of the
last rib for analysis (n=60). To determine weight
loss during storage, approximately 1 cm® of
sample (weighing approximately 10 g) was
taken, weighed and placed under refrigerated
conditions at 4°C in a saturated atmosphere.
Samples were weighed again after 96 hours of
storage. The difference between initial and final
weights was used to calculate drip loss, which
was expressed as a percentage of the initial
weight [7].

Colour measurement and pigment
concentrations in muscle were assessed on days
0, 3, 6 and 9 of refrigerated storage at 4°C. 2-
cm-thick samples were placed on trays and kept
at 4°C. Muscle colour was evaluated by means
of a Chroma Meter (CM 2002, Minolta, Camera,
Osaka, Japan) previously calibrated against a
white title in accordance with the manufacturer’s
recommendations [8] and using the illuminant
Dgs. The average of three random readings was
used to measure lightness (L*), redness (a*) and
yellowness (b*). Meat pigments (oxymyoglobin,
deoxymyoglobin and metmyoglobin) were
calculated by the isobestic wavelengths
measured by means of the Chroma Meter.

Oxymyoglobin was calculated as the ratio of
measurement at 610/525 nm, deoxymyoglobin
as the ratio at 474/525 nm and metmyoglobin as
the ratio at 572/525 nm [9].

Data were analyzed using the general linear
model procedure in SAS 9 [10] to study the
effects of the dietary treatment and storage time.
Means were analyzed using the Duncan test.
Slopes of the regression equations were
compared by means of “t” student test.

I1. RESULTS AND DISCUSSION

Starch/sugar content of diet did not modify lean
percentage or fat thickness of the carcass. In
addition, pH at 3, 24 or 40 hours and electric
conductivity were not statistically affected by
the dietary treatment (Table 1). Other authors [4],
found a limited influence of diet on carcass.
When the effect of diets on drip loss was
evaluated, interesting results were found. Hence,
meat from pigs fed the L-GI diet had lower
water holding capacity and then drip was higher
when compared to the group fed the H-GI diet
(Figure 1). The rate and extent of post mortem
decrease in pH is one of the most important
physiological factors influencing drip loss, and
this can be affected by the ante mortem
concentration of glycogen in muscle [1, 4]. In
the present study, differences in the fall rate in
pH were not statistically affected by the dietary
treatment; however, low-starch/sugar group
seemed to have numerically lower pH at 24 and
40 h.

Table 1. Effect of either low (L-GI) or high (H-GI)
starch/sugar content on pH at 3, 24 and 40 hours and
electric conductivity (EC) of meat

H-GI L-GI RMSE! P

Lean percentage, % 56.96 56.31 4190 0.4900
Fat thickness, mm  25.47 25.50 3.440 0.6500

pH_3h 625 626 0240 0.6500
pH_24h 568 564 0137 0.2865
pH_40h 571 568 0160 0.4928
EC 394 391 1467 0.9253

! RMSE: Root of the mean square error of time effect
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Figure 1. Effect of either low (L-GI) or high (H-GI)
starch/sugar content of diet on drip loss of muscle
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Other authors [4] reported that diets containing
low starch or low available carbohydrates
resulted in lower muscle drip loss, which is
opposed to the results observed in the present
study. These authors attributed the results to a
lower glycolytic potential of muscle. However,
Li et al. [5] reported that muscle glycogen
content was not changed by a low starch high fat
diet when compared to a high starch diet. In the
present study, L-GI group had higher (P=0.016)
serum insulin concentration (0.45 vs. 0.32 ug/l),
previous to slaughter. The lower glycolityc
potential of muscle may not only be due to a
lower rate of appearance of blood glucose but
also to a higher hyperinsulinemia and an earlier
increase in the rate of disappearance of glucose
from blood to tissues [6]. Hence, according to
the present results, the glycolytic potential of
muscle from groups fed the low-starch/sugar
diet might have been higher.

Instrumental colour of muscle was also
evaluated (Table 2). The L-GI diet showed
higher luminosity (L*, P=0.011), yellowness (b*,
P=0.0009) and saturation of the colour (chroma,
P=0.0018) when compared to the H-GI group.
Also, the a* to b* ratio tended to be higher
(P=0.068) in meat from pigs fed L-GI, whereas
deoxymyoglobin tended to be lower (P=0.073)
when compared to meat from groups fed H-GI
diet. Larger ratios of a* to b* indicate less
discolouration. Previous studies developed in
pork based in the administration of different
dietary energy sources reported no differences in
colour longissimus muscle [5]; however, others

[4] found that the lower glycolytic potential of
semitendinosus muscle of pigs fed diet with low
available carbohydrate content resulted in lower
L* values. The effect of dietary treatment on
colour changes of the present study is in turn
with those observed for muscle drip loss

Table 2. Effect of starch/sugar content of diet on
instrumental colour and pigments of pork

H-GI L-GI RMSE' P?
L* 5410 b 5549 a  3.99 0.0115
a* 1.93 2.33 1.76 0.1001
b* 1126 b 1196 a 152  0.0009
chroma 1159 b 1231 a 1.67 0.0018
H (hue angle) 0.86 0.99 0.98  0.3266
a*/b* 0.15 0.19 0.15  0.0677
Ratio 630/580 1.68 1.68 0.17  0.8635
Oxymyoglobin 4.27 3.98 243 0.3761
Deoxymyoglobin  1.11 1.10 0.03 0.0725
Metmyoglobin 8.81 8.36 4.78 0.4887

TRMSE: Root of the mean square error of treatment effect
2 Means with different superscripts were statistically
different (P<0.05)

Table 3. Effect of days of storage on instrumental
colour and pigments of pork*

Day Day Day Day

0 3 6 9 SE?
L* 55.93 a 5457 ba 5433 b 5424 b 3.99
a* 052 ¢ 294 a 297 a 206 b 176
b* 1090 ¢ 1153 b 1145 cb 1250 a 1.52
chroma 11.04 ¢ 1200 b 1192 b 1278 a 1.67
H 043 b 111 a 116 a 101 a 0.98
a*/b* 004 ¢ 024 a 025 a 016 b 0.15
630/580 177 a 176 a 162 b 157 b 017
OxyMb 3.70 3.95 431 4.56 2.43
DeoxyMb 121 a 105 ¢ 105 c¢ 112 b 0.03
MetMb 8.19 8.74 8.68 8.77 4.78

1 Means with different superscripts were statistically

different (P<0.05)

2 RMSE: Root of the mean square error of time effect

Moreover, colour changes with time of storage
were expected (Table 3). L*, a*, ratio 630/580
and deoxymyoglobin decreased with storage
time. Previous reports indicate that this variables
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show a reduction with time as the pigment
oxidation increase [11]. However, b* and hue
angle as indicator of development of colour from
red to yellow, increased with time. No
interactions were found between storage time
and the dietary glycemic index effect.

Drip loss was directly related to L* and b*
values according to the regression equation:

Drip loss=-6.92(+4.7) +0.21 L* (x0.10) +0.65
b* (+0.30) (R?=0.30; RSD= 2.59; P=0.0001).

In addition in our results could be observed that
although pH was not statistically affected by
dietary treatment, it was found a relationship
between pH at 24 hours and b* according to the
dietary treatment following the regression
equations:

b* (L-GI) = 56.2(x7.9) — 7.9xpH(x1.4) b
(R?=0.57; RSD= 0.98; P=0.0001)

b* (H-GI) = 62.6(x6.6) — 9.2xpH(xl1.2) a
(R?=0.70; RSD= 0.82; P=0.0001)

The results of the present study show that
feeding a diet with low glycemic index based in
a low-starch/sugar content not always has the
potential to produce beneficial effects on pork
quality.

CONCLUSION

Not only starch/sugar content but also the
glycemic response of diets has to be taken into
consideration for diets formulation in order to
maintain quality characteristics of meat.
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