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he research studies reported in this booklet are a first attempt to obtain

own South African data on the nutrient content of South African lamb

and mutton. The previous figures on the composition of mutton available

to South Africans were borrowed from the United States Department

of Agriculture Food Composition Databank. No values for lamb have
been available until now.

The studies were limited to the nutritional analysis of three cuts, namely the shoulder,
loin and leg, within a restricted budget. These cuts were selected as they have been
found to best represent total carcass composition, while also representing cuts from
the hind (leg), middle (loin) and front (shoulder) parts of the carcass, as well as moist
(shoulder) and dry heat (loin & leg) cooking methods.

The cuts were dissected into muscle, subcutaneous fat,
inter- and intramuscular fat and bone. Nutrient analysis was
performed on the different dissected portions. The data
obtained was calculated to determine the amount of nutrients
present in cuts: i) as slaughtered (meat including all associated
fat), ii) lean edible portion (lean meat with subcutaneous fat
removed); and iii) lean muscle only (all visible fat removed).

Various studies around the globe reflect the changes in the
composition of carcass meat, especially a reduction in the
amount of total fat. In South Africa the average fat content
of target grade beef has decreased from 32% in 1949 to 18%
in 1981 to 13% in 1991 (Naudé, 1994), and a fat content of
11.3% is the most recent South African value obtained for beef
(Schonfeldt & Welgemoed, 1996).

The reduction in fat content is directly linked to the increase
in consumer demand for leaner red meat products, and a
response by the science fraternity by adapting animal diets,
breeding techniques, other food science activities post mortem,
and preparation techniques. The reduction in fat content over
time is presented in Figure 1.
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Figure 1: Changes in the fat content of red meat over time
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double burden of nutrition-related diseases is prevalent in many

households and communities in South Africa, as both over- and

undernutrition are experienced due to rapid urbanization and

acculturation. Numerous South Africans suffer from the health-

implications of inappropriate diets, with obesity being the most im-
portant nutritional disease that contributes many of the major non-communicable
diseases such as cardiovascular disease, cancer and diabetes.

Nearly 25% of all deaths in Africa are attributed to non-communicable diseases.
In 2003 56% of the South African adult population was recorded as overweight
or obese (South African Demographic and Health Survey (SADHS), 2003). In
contrast, 1 in 2 children had an energy intake of less than two thirds of their
energy needs, and a great number of children consumed a diet with poor
nutrient density, not meeting their daily macro- or micronutrient requirements
(SADHS, 2003). According to the 1999 National Food Consumption Survey, 1
in 10 children between the ages of 1 and 9 years were underweight, and more
than 1 in 5 were stunted (NFCS, 1999). Four years later, mean intakes of calcium,
iron, zinc and the vitamins A, D, E, C, B6, B2 and niacin were all recorded as low
compared to recommended dietary allowances (RDAs) (SADHS, 2003). Even after
the implementation of the mandatory South African food fortification programme
in 2003, the 2005 National Food Consumption Survey Fortification Baseline still
found that 2 out of 3 children and 1 out of 4 women had poor vitamin A status, 1
out of 5 women and 1 out of 7 children had poor iron status and 45% of children
had an inadequate zinc status (NFCS-FB-1, 2008). These findings indicate increases
in deficiencies compared to previous nutritional data, regardless of the mandatory
fortification of staple foods.

To prevent the negative effects or impact of this massive burden of diet-related
disease, consumers need to improve their health through optimized nutrition and
a healthy lifestyle.

Promoting healthy lifestyles to reduce the burden of non-communicable disease
while improving nutritional status of undernourished individuals requires a broad
multi-sectorial approach. This approach needs to involve various sectors of society
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and promotion of lifestyle changes such as controlled dietary intake and increased
physical activity, as well as changes to dietary guidelines, agriculture and health
policies and consumer education. The availability of current, accurate scientifically
based, nutritional information which the public can relate to, is imperative in
promoting healthy lifestyle choices.

Obesity and red meat

Based on epidemiological studies a positive association was observed between
obesity and high saturated fat intake from animal products, which has led to the
consumption of smaller portions less frequently, in an aim to restrict fat intake.
However, red meat such as lamb and mutton, plays an integral role in a healthy
diet. The nutrients found in red meat make a significant contribution to the protein,
vitamins and minerals requirements of consumers. The South African Food-Based
Dietary Guidelines recommend that chicken, fish, milk, meat or eggs can be eaten
daily. Various studies also reflect the substantial changes in fat content in red meat
over time, including both the reduction in the amount of fat on the carcass at
slaughter and after trimming in the shop or at home. Healthier processing and
preparation methods also contribute to the increased nutrient density of red meat
such lamb and mutton.
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2.1. Sample preparation

orrect sampling requires careful attention to ensure that the nutrient
data is representative and accurate for the food product in question.
Correct sample selection, storage, preparation and analytical proce-
dures are required (Greenfield & Southgate, 2003).

2.1.1. Carcass selection

The sampling of South African lamb and mutton was designed in collaboration
with the South African Red Meat Industry, experts from the University of Pretoria
and scientists at the Agricultural Research Council according to market share.
Dorper and Merino carcasses were selected from two different abattoirs, and they
represented three different production regions in South Africa (Karoo, Kalahari and
Ermelo districts).

For each age group (lamb (A2) and mutton (C2)), three Merino carcasses and
three Dorper carcasses were pooled from each production region. A total of 18
carcasses were obtained per age group. The left side of each carcass was kept
raw for analysis, while the right sides were cooked prior to analysis. The three
sides from each production region were pooled together for nutritional analysis to
keep costs as low as possible, while ensuring representative values in line with the
Regulations Relating to the Labelling and Advertising of Foodstuffs (No. R.146 of
1 March 2010 as part of Act 54 of 1972).

The animals were slaughtered and dressed using standard commercial procedures.
After selection at each abattoir, the carcasses were weighed, covered with plastic
wrap to prevent moisture loss, and transported in a refrigerated truck (4 to 6°C) to
the Meat Industry Centre of the ARC Analytical laboratory, Irene. All carcasses were
dissected the following day (within three days of slaughter).

Carcasses were sectioned down the vertebral column with a band saw and
subdivided into the primal cuts (Figure 2). An experienced deboning team was
responsible for the physical dissection of the 18 lamb and 18 mutton carcasses.
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The shoulder, loin and leg were analysed for nutritional content, as these cuts
represent the composition of the whole carcass the best (Schonfeldt, 1998).  The
shoulder, loin and leg cuts of the left sides were used raw for nutrient analysis,
while the shoulder, loin and leg cuts from the right sides were cooked prior to
nutrient analysis.

Neck — Thickrib ~ Rib
Loin Chump Leg
Shoulder —
| | || k 5 }!
’ Flan n
Shin Breast

Figure 2: Dissection diagramme

2.1.2. Raw sample preparation

For raw analysis, the three cuts (shoulder, loin and leg) from the left sides were
weighed and then dissected by knife into muscle, inter- and intramuscular fat
(fat within and between muscles), subcutaneous fat (fat found directly under the
skin, also known as back fat) and bone (Refer to Appendix A for dissection form).
Dissection took place in an environmentally controlled (10°C) de-boning room. Each
dissected fraction was weighed and recorded. The weight of the various tissues
(bone (including cartilage), muscle (meat plus sinews), and subcutaneous fat) were
then added up to calculate carcass composition as presented in Table 2.1.

For lamb composition, muscle and inter- and intramuscular fat of the three same
cuts from each region were combined for composite analyses as the meat portion.
Subcutaneous fat from the three similar cuts from each region was sent for analysis
as the fat portion. The nutrient content of lamb as slaughtered was calculated as
the meat portion plus fat the portion, while the nutrient content of lean lamb (with
subcutaneous fat removed) the values obtained from the meat portion were used.
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For mutton composition, only the muscle from the same cuts per region was
combined for composite analyses as the muscle portion. Inter- and intramuscular
fat and the subcutaneous fat from the same cuts per region were sent for
analysis representing the fat portion. To calculate the composition of mutton as
slaughtered, the muscle portion was combined with the fat portion. To determine
the nutrient content of lean mutton (with subcutaneous fat removed) the values
obtained from the muscle portion were added to a proportion of the fat portion
corresponding to the amount of inter- and intramuscular fat which was present
before dissection.

Table 2.1: Physical dissection of raw lamb and mutton (percentage
contribution of each to total cut)*

Raw Muscle (%) Inter- and Subcutaneous Bone (%)
intramuscular fat (%)
fat (%)

Lamb Shoulder 73.1 4.22 5.48 17.2
Loin 63.9 9.06 9.09 17.9
Leg 76.3 2.54 6.23 15.0

Mutton  Shoulder 70.7 6.63 5.73 17.0
Loin 65.0 6.89 10.1 18.0
Leg 76.3 3.89 6.37 13.4

*For nutrient analysis of lamb cuts, inter- and intramuscular fat were combined with the muscle
for analysis of the meat portion; for nutrient analysis of mutton cuts, inter- and intramuscular fat
was combined with subcutaneous fat for analysis of the fat portion and muscle were analysed
separately. Calculations were adjusted accordingly to calculate nutrient content of products, i.e.
as slaughtered or purchased (meat + all types of fat + bone), as consumed (meat + all types of
fat), and lean edible portion (meat (muscle + inter- and intramuscular fat) only)
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2.1.3. Cooked sample preparation

The three cuts from the right sides of the carcasses were vacuum sealed and
frozen at -20°C. Prior to cooking, the cuts were thawed and weighed. Each cut
was cooked whole according to standardised cooking methods, i.e. shoulder
with a moist heat cooking method, and leg and loin cuts with dry heat cooking
methods, in identical Miele ovens at 160°C until an internal temperature of
70°C. The internal temperature was measured in the geometrical centre of each
cut (Refer to Appendix B and C for cooking forms). The cooked cuts were then
physically dissected with a knife into meat, fat and bone.

Table 2.2: Physical dissection of cooked lamb and mutton (percentage
contribution of each to total cut)

Cooked Meat (muscle Fat (Subcutaneous ~ Bone (%)
plus intramuscular ~ and intermuscular
fat) (%) fat) (%)
lamb  Shoulder 69.8 9.09 211
Loin 57.7 20.1 223
Leg 75.8 6.71 17.5
Mutton  Shoulder 75.5 417 20.3
Loin* 56.8 21.7 21.6
Leg 76.3 5.45 18.3
*Calculated

2.1.4. Sample handling

Meat and fat portions of the three cuts from the carcasses from the same regions
were grouped together for composite sampling. The composite meat and fat
portions from the lamb and mutton cuts were cubed, thoroughly mixed and
then minced, first through a 5mm and then through a 3mm mesh plate. After
mincing, samples of 300g meat, and 300g fat for each composite sample were
homogenized and placed in aluminium trays, vacuum sealed, freeze dried and sent
for nutritional analyses to the ARC Analytical laboratory.



2.2. Analytical procedures

All analytical procedures were performed on double-blind bases in SANAS (South
African National Accreditation Services) accredited laboratories. In Table 2.3 the
methods followed are summarized.

Analysis Method

NUTRIENT CONTENT OF - Oewth Aeican Semb & Dlectton




2.3. Calculation of nutrient content of South African lamb and mutton

2.3.1. Raw lamb cuts

Raw lamb cuts were divided into meat (muscle and intra- and intermuscular fat) and fat (subcutaneous fat) for analysis. The following calculations were used to calculate
the nutrient content of raw lamb cuts:

1. Nutrient content as slaughtered / purchased (meat + fat + bone)
( g nutrient in 100 g meat ) (g nutrient in 100 g fat ) ( 0 )
. % fat

% meat % bone

2. Nutrient content of edible portion (meat + fat)

(( P ) ( % meat )) ( TR — ( % fat
= || g nutrient in g meat | X % meat + % fat + | g nutrient in gfat x % meat + % fat ))

3. Nutrient content of lean edible portion (meat only)
= g nutrientin 100 g meat

2.3.2. Raw mutton cuts

Raw mutton cuts were divided into muscle and fat (subcutaneous and intra- and intermuscular fat) for analysis. The following calculations were used to calculate the
nutrient content of raw mutton cuts:

1. Nutrient content as slaughtered / purchased (meat + fat + bone)
( g nutrient in 100 g meat ) (g nutrient in 100 g fat ) ( 0 )
. % fat

% muscle % bone

2. Nutrient content of edible portion (meat + fat)

( o o ( % meat ) ) ( S —" ( % fat ) )
= — + —_—
g nutrient in g meat x % meat + % fat g nutrient in g fat x % meat + % fat

3. Nutrient content of lean edible portion (meat = muscle + intra- and intermuscular fat) =
= (g nutrient in 100 g muscle x ((/ (% muscle ) / % muscle +% intra and intermuscular fat )) ) + ( g nutrient in 100 g fat )

4. Nutrient content of muscle only = g nutrient in 100 g muscle
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2.3.3. Cooked lamb and mutton cuts

Cooked lamb and mutton cuts were divided into meat (muscle and intramuscular fat), fat (subcutaneous and intermuscular fat) and bone. The following calculations
were used to determine nutrient content of cooked lamb and mutton cuts:

1. Nutrient content as purchased (meat + fat + bone)
( g nutrient in 100 g meat ) ( g nutrient in 100 g fat ) ( 0 )
% fat

% meat % bone

2. Nutrient content of edible portion (meat + fat)

% meat + % fat

% meat + % fat

- % meat - % fat
= (g nutrient in 100 g meatx | —————— | | + | gnutrientin 100 g fatx | ——————

3. Nutrient content of lean edible portion (meat only)
= g nutrient in 100 g meat
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Nutrient Unit 100g raw as slaughtered (meat + fat + bone)
Lamb Mutton
Shoulder Loin Shoulder Loin Leg
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Meat + fat + bone

Nutrient Unit 1009 cooked as slaughtered (meat + fat + bone)
Lamb Mutton
Shoulder Loin Shoulder Loin
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Nutrient Unit 100g raw edible portion (meat + fat)
Lamb Mutton
Shoulder Loin Shoulder Loin Leg
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Nutrient Unit 100g cooked edible portion as slaughtered (meat + fat)
Lamb Mutton
Shoulder Loin Shoulder Loin Leg

-
C
N
+
)
©
]
=

18 | NUTRIENT CONTENT OF Sewths Africen olamb & D luteon




Table 3.5: Nutrient content of 100g raw lean South African lamb and mutton (meat without subcutaneous fat)

Nutrient Unit 100g raw lean edible portion (meat with subcutaneous fat removed)
Lamb Mutton

Shoulder Loin Leg Shoulder Loin Leg
Moisture g 70.8 70.1 73.7 69.8 68.6 72.9
Energy kK 662 718 545 703 746 589
Total N g 2.87 2.84 2.99 3.07 3.07 3.18
Protein g 18.0 17.8 18.7 19.2 19.2 19.9
Cholesterol mg 64.0 61.8 62.7 49.8 49.8 47.7
Fat g 9.63 1.3 6.15 10.2 11.4 6.77
Total FA g 9.03 9.55 5.36 9.46 10.6 6.08
SFA g 4.84 5.29 2.82 5.08 5.83 3.05
MUFA g 3.85 3.90 2.34 4.01 4.40 2.78
PUFA g 0.34 0.36 0.21 0.37 0.38 0.25
Omega 3 (N3) g 0.05 0.05 0.03 0.10 0.10 0.07
Omega 6 (N6) g 0.28 0.30 0.17 0.27 0.27 0.18
Omega 9 (N9) g 3.53 3.57 213 3.71 4.07 2.57
Iron mg 1.20 1.13 1.71 234 2.65 3.02
Magnesium mg 17.4 18.7 21.6 20.0 20.7 22.1
Potassium mg 201 323 351 244 255 274
Sodium mg 67.9 74.4 69.7 79.4 77.5 72.6
Zinc mg 1.99 1.48 2.71 4.22 2.92 3.40
Vit B1 mg 0.11 0.09 0.10 0.05 0.03 0.04
Vit B2 mg 0.09 0.04 0.05 0.04 0.03 0.04
Vit B3 mg 0.89 1.02 6.87 2.45 1.71 2.24
Vit B6 mg 0.26 0.32 0.64 434 4.67 453
Vit B12 mcg 4.02 4.09 6.77 0.16 0.21 0.20

Values in red are questionable
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Table 3.6: Nutrient content of 100g cooked lean South African lamb and mutton (meat without subcutaneous fat)

Nutrient Unit 100g cooked lean edible portion (meat with subcutaneous fat removed)
Lamb Mutton

Shoulder Loin Leg Shoulder Loin Leg
Moisture g 66.8 63.5 66.0 65.8 62.7 63.4
Energy kJ 757 761 715 730 810 745
Total N g 3.69 4.45 4.06 3.83 421 450
Protein g 23.1 27.8 25.4 23.9 26.3 28.1
Cholesterol mg 85.0 95.0 91.7 57.3 69.8 61.6
Fat g 9.86 7.80 7.67 8.74 9.81 7.20
Total FA g 6.59 6.85 6.94 8.00 8.97 6.59
SFA g 3.57 3.60 3.68 4.19 5.00 3.36
MUFA g 2.84 2.96 2.97 3.49 3.64 2.94
PUFA g 0.18 0.29 0.29 0.31 0.33 0.29
Omega 3 (N3) g 0.02 0.05 0.04 0.07 0.08 0.07
g Omega 6 (N6) g 0.16 0.24 0.24 0.24 0.25 0.22
2 Omega 9 (N9) g 2.54 2.70 2.73 3.24 3.38 2.72
E Iron mg 0.03 1.49 3.12 2.75 3.23 3.81
= Magnesium mg 18.0 24.2 229 21.1 23.0 242
Potassium mg 261 330 303 262 285 280
Sodium mg 71.2 833 61.9 74.8 77.6 68.0
Zinc mg 0.04 2.20 3.38 4.64 3.72 4.41
Vit B1 mg 0.08 0.12 0.14 0.03 0.03 0.02
Vit B2 mg 0.10 0.07 0.10 0.07 0.05 0.08
Vit B3 mg 1.37 1.25 1.63 3.43 2.60 3.14
Vit B6 mg 0.07 0.13 0.10 4.89 5.43 5.20
Vit B12 mcg 0.83 0.91 1.06 0.09 0.12 0.11

Values in red are questionable
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Table 3.7: Nutrient content of 100g raw South African mutton (muscle only)

Nutrient Unit 100g raw (muscle only)

Shoulder Loin Leg
Moisture g 733 73.7 75.1
Energy k 552 530 490
Total N g 3.18 3.26 3.28
Protein g 19.9 204 20.5
Cholesterol mg 47.8 49.5 46.3
Fat g 5.80 4.96 3.84
Total FA g 5.27 4.54 3.31
SFA g 2.71 234 1.54
MUFA g 233 2.00 1.60
PUFA g 0.23 0.20 0.17
Omega 3 (N3) g 0.06 0.05 0.04
Omega 6 (N6) g 0.17 0.15 0.12
Omega 9 (N9) g 217 1.86 1.49
Iron mg 2.56 2.93 3.17
Magnesium mg 21.9 229 232
Potassium mg 267 282 288
Sodium mg 86.9 85.7 76.3
Zinc mg 4.61 3.23 3.57
Vit B1 mg 0.05 0.04 0.04
Vit B2 mg 0.04 0.03 0.04
Vit B3 mcg 2.68 1.89 2.35
Vit B6 mg 475 5.17 4.76
Vit B12 mg 0.17 0.23 0.21

Values in red are questionable
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7. Ketention factors

he amount of nutrients retained in foods after preparation, processing

or other treatment depends on several factors such as the specific food

matrix, temperature, time, pressure and many other cooking para-

meters. Furthermore, nutrient content is closely related to changes in fat

and moisture. As an example, the more moisture lost during cooking,
and the more fat leached out, the higher the density of the remaining nutrients in
a 100g portion. Consequently, weight yield factors are included in the experimen-
tal determination of nutrient retention factors. This yield factor incorporates the
weight changes during cooking. Retention factors were calculated using the
following calculations:

Weight of cooked cut

Yield factor = 5
it Weight of raw cut

Nutrient content per 100 g cooked portion

Retention factor = : : : X Yield factor
Nutrient content in 100 g raw portion

In Table 4.1 the retention factors of South African lamb and mutton are presented
with the retention factors for broiled and roasted lamb reported in the USDA Table
of Nutrient Retention Factors, Release 6 (2007). Please note that the shoulder cut
was prepared by using a moist heat cooking methods and the loin and leg cuts
were prepared using dry heat cooking methods.
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Table 4.1: Nutrient retention factors

Shoulder (moist heat) Loin (dry heat) Leg (dry heat) USDA (2007)
Lamb Mutton Lamb Mutton Lamb Mutton Lamb
Meat Lean Meat Lean Meat Lean Meat Lean Meat Lean Meat Lean Broiled  Roasted
+ fat meat 4+ fat meat + fat meat + fat meat + fat meat + fat meat
Moisture 0.78 0.76 0.76 0.77 0.53 0.50 0.62 0.56 0.70 0.70 0.61 0.62
Protein 1.06 1.04 1.00 1.02 0.89 0.86 0.97 0.84 1.05 1.06 1.00 1.00
Cholesterol 1.12 1.08 0.90 0.94 0.94 0.85 1.02 0.86 1.1 1.14 0.87 0.92
Fat 1.03 0.83 0.67 0.70 0.80 0.38 1.01 0.53 0.90 0.97 0.65 0.76
Iron 0.02 0.02 0.95 0.96 0.70 0.73 0.76 0.74 1.41 1.42 0.89 0.90 0.95 1.00

Magnesium 0.83 0.84 0.86 0.86 0.69 0.71 0.69 0.68 0.82 0.82 0.77 0.78 0.85 0.80
Potassium 1.05 1.05 0.87 0.88 0.55 0.56 0.69 0.68 0.67 0.67 0.72 0.73 0.85 0.75

Sodium 0.85 0.85 0.77 0.77 0.60 0.62 0.62 0.61 0.69 0.69 0.66 0.67 0.85 0.75
Zink 0.02 0.02 0.89 0.90 0.80 0.82 0.79 0.78 0.97 0.97 0.92 0.92 1.00 1.00
Vit B1 0.58 0.58 0.48 0.48 0.68 0.70 0.49 0.48 1.06 1.07 0.30 0.30 0.60 0.60
Vit B2 0.90 0.90 1.43 1.44 0.88 0.91 1.22 1.20 1.67 1.68 1.39 1.40 0.90 0.90
Vit B3 1.23 1.24 1.14 1.15 0.66 0.68 0.94 0.93 0.18 0.18 0.99 1.00 0.80 0.80
Vit B6 0.23 0.23 0.92 0.92 0.22 0.23 0.72 0.71 0.12 0.12 0.81 0.82 0.65 0.75
Vit B12 0.17 0.17 0.45 0.46 0.12 0.12 0.36 0.36 0.12 0.12 0.39 0.39 0.70 0.85

Values in red are questionable
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Table 5.1: The nutrient content of raw South African lamb and mutton
(meat + fat) compared to previous reference values for sheep meat in
South Africa (Sayed, Frans & Schonfeldt, 1999)

100g raw edible portion as slaughtered (meat + fat)
Nutrient Unit Lamb Mutton

Current study ~ Current study  MRC  Difference (%)
average average

Moisture 67.8 66.5 60.7 19.51
Energy 788 847 1087 1221
Protein 17.4 18.5 16.9 1935
Cholesterol 64.5 50.3 72.0 130.1
Fat 13.3 14.4 21.6 1333
SFA 6.29 7.32 9.47 1227
MUFA 5.13 5.64 8.86 1363
PUFA 0.42 0.48 1.70 1718
Iron 1.24 2.43 1.60 1519
Mag 17.6 19.1 22.0 1133
Potassium 266 235 160 1467
Sodium 64.7 69.7 58.0 1202
Zinc 1.89 3.21 3.33 1 3.60
Vit B1 0.09 0.04 0.12 1 66.7
Vit B2 0.05 0.03 0.22 1 86.4
Vit B3 2.70 1.95 6.10 1 68.0
Vit B6 4.56 4.11 0.13 13061
Vit B12 mcg 0.37 0.17 2.40 1929

Values marked in red are questionable




Table 5.2: Nutrient content of cooked South African mutton cuts compared to previous reference values for sheep meat in South Africa
(Sayed, Frans & Schonfeldt, 1999)

Mutton Shoulder Mutton Loin Mutton leg
(moist heat cooking) (dry heat cooking) (dry heat cooking)
Lean meat (subcutaneous Meat + fat Meat + fat

fat removed)

Nutrient Unit Current MRC Difference Current MRC Difference Current MRC Difference
study 1999 (%) study 1999 (%) study 1999 (%)
Moisture o] 65.8 56.2 1171 51.4 51.6 1048 61.3 57.5 16.52
Energy kI 730 899 1188 1329 1283 T 3.59 838 1046 1199
Protein o] 23.9 33.7 1290 22.9 25.2 19.09 27.2 25.6 16.41
Cholesterol mg 57.3 108 1 46.9 68.1 100 1319 614 93.0 134.0
Fat g 8.74 8.80 10.681 254 23.1 T9.91 10.1 16.5 1386
SFA g 4.19 3.15 1 33.0 13.7 9.83 T 39.0 4.84 6.89 12938
MUFA g 3.49 3.54 1141 8.90 9.70 1 825 419 6.96 1398
PUFA o] 0.31 0.81 1617 0.77 1.68 1542 0.36 1.18 1 69.5
Iron mg 2.75 2.80 1 1.79 2.34 1.80 T 30.0 3.56 2.00 178.0
Magnesium mg 21.1 28.0 1 24,6 16.6 24.0 1307 22.6 24.0 1592
Potassium mg 262 205 1277 206 196 T 530 262 191 137.0
Sodium mg 74.8 70.0 1 6.86 56.1 77.0 1271 63.5 66.0 13.86
Zinc mg 4.64 6.58 1295 2.69 3.48 1227 4.12 4.40 1 6.36
Vit B1 mg 0.03 0.07 1 57.1 0.02 0.10 1 80.0 0.02 0.10 1.80.0
Vit B2 mg 0.07 0.24 170.8 0.04 0.25 1 84.0 0.07 0.27 1741
Vit B3 mg 3.43 6.00 14238 1.88 7.10 1735 2.93 6.60 1 55.6
Vit B6 mg 4.89 0.12 1 3975 3.93 0.13 12923 4.85 0.15 13133
Vit B12 mcg 0.09 2.70 1 96.7 0.09 2.50 1 96.4 0.10 2.60 196.2

Values marked in red are questionable
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5.2. New data compared to other international reference data values

The United States Department of Agriculture National Nutrient Database for Standard Reference is one of the most comprehensive food composition databases which are
freely available. Often, values reported in this database are borrowed to complete other national food composition tables.

Table 5.3: Nutrient content of cooked lean South African lamb compared to values for lean lamb in the USDA National Nutrient Database for Standard
Reference (Release 24, 2011)

100 g cooked lean edible portion (meat with subcutaneous fat removed)

Shoulder (moist heat) Loin (dry heat) Leg (dry heat)

Nutrient Unit Current USDA Difference Current USDA Difference Current USDA Difference

study 2011 (%) study 2011 (%) study 2011 (%)
Moisture g 66.8 62.5 1 6.88 63.5 62.8 TN 66.0 62.5 1 5.60
Energy kl 757 883 1143 761 845 19.94 715 854 1163
Protein g 23.1 255 1 9.41 27.8 26.6 1 4.51 25.4 284 1 10.6
Cholesterol mg 85.0 91.0 1 6.59 95.0 87.0 19.20 91.7 92.0 1033
Fat g 9.86 1.3 1127 7.80 9.76 12041 7.67 9.17 1164
SFA g 3.57 4.04 1116 3.60 3.72 1323 3.68 3.28 1122
MUFA g 284 4.96 1427 2.96 3.95 1251 2.97 4.02 1261
PUFA g 0.18 0.74 1 757 0.29 0.86 1 66.3 0.29 0.60 1517
Iron mg 0.03 1.81 1983 1.49 244 1389 3.12 2.20 1418
Mag mg 18.0 26.0 1308 24.2 27.0 1104 22.9 25.0 1 8.40
Potassium mg 261 368 1 29.1 330 267 1236 303 333 19.01
Sodium mg 71.2 88.0 1191 83.3 66.0 1262 61.9 71.0 1128
Zinc mg 0.04 6.48 1994 2.20 4.06 1458 3.38 4.85 1303
Vit B1 mg 0.08 0.10 120.0 0.12 0.1 120.0 0.14 0.12 116.7
Vit B2 mg 0.10 0.26 1 615 0.07 0.27 1741 0.10 0.31 1 67.7
Vit B3 mg 1.37 6.07 L 77.4 1.25 6.83 181.7 1.63 6.27 1 74.0
Vit B6 mg 0.07 0.17 1 588 0.13 0.16 11838 0.10 0.17 1412
Vit B12 mcg 0.83 2.81 1 70.5 0.91 2.16 1579 1.06 2.58 1 589

Values marked in red are questionable
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6.1. Fat content of South African lamb and mutton

outh African lamb and mutton products are often excluded from
healthy, balance diets based on the assumption that these products
are high in fat. However, the current study found that trimming of
visible subcutaneous fat (which is recommended), further reduces the
fat content.

e Lean South African lamb and mutton, with subcutaneous fat removed, has a
fat percentage of less than 10% (less than 10g fat per 100g edible portion)

* Trimming of the visible subcutaneous fat reduces the amount of fat present
in lamb and mutton loin cuts (often used as chops) from more than 20g per
100g, to less than 10g per 100g.

*  Food products with a fat value of less than 10g per 100g can be included as
part of a healthy, balanced diet.

* Raw mutton (edible portion: meat + fat) contains, on average, 33.3% less
fat than the values in the previous national reference tables (Sayed, Frans &
Schonfeldt, 1999). No values for lamb were included in the previous national
tables.

6.2. Fatty acid profile of South African lamb and mutton

Dietary fat plays an important role in human health, and is considered an essential
nutrient which much be supplied by the diet. Essential fatty acids, such as omega-
3 and omega-6 fatty acids, play a part in many metabolic processes, and there
is evidence that low levels of essential fatty acids, or the wrong balance of types
among the essential fatty acids, may be a precursor for a number of illnesses such
as increased blood cholesterol, increased risk for developing heart disease and
certain types of cancer.

Fatty acids are grouped into three broad categories, namely saturated fatty
acids (SFA), monounsaturated fatty acids (MUFA) and polyunsaturated fatty
acids (PUFA). Despite common reference to animal fats as ‘saturated’, red meat
contains both saturated and unsaturated fats. Although it is generally accepted
that saturated fatty acids increase total and low density lipoprotein cholesterol
(LDL), and unsaturated fatty acids decrease total cholesterol and increase high
density lipoprotein cholesterol (HDL), individual fatty acids within these groups
have distinct biological properties. Unfortunately, most of the epidemiological
evidence uses broad groupings, which complicates determining the effect of
individual fatty acids.

In the case of South African lamb and mutton, the unsaturated fat (cholesterol
lowering) content is practically similar to the saturated fat (cholesterol raising)
content. The fatty acid profile of meat will also vary depending on the proportions
of lean meat and fat present. In Table 6.1 and Table 6.2 the fatty acid composition
of South African lamb and mutton is presented.

NUTRIENT CONTENT OF  Souwth African Lamb & W lution



28

Table 6.1: Saturated fatty acid (SFA) (g) content of 100g edible portion of raw South African lamb and mutton, as slaughtered (meat+fat), lean meat
(subcutaneous fat removed), and as muscle only (all visible fat removed)

Cut

SFA

C4:0

C6:0

8:0

C10:0
c11:0
c12:0
C13:0
C14:0
C15:0
C16:0
C17:0
C18:0
€20:0
Q21:0
22:0
23:0
Q4.0

NUTRIENT CONTENT ORSewth oA rican Xl & D7 lutton

Shoulder

6.88
0.000
0.000
0.000
0.026
0.001
0.076
0.009
0.836
0.130
3.287
0.262
2.081
0.034
0.114
0.009
0.021
0.000

Lamb

Loin

8.40
0.000
0.000
0.000
0.030
0.001
0.111
0.011
1.039
0.149
3.960
0.327
2.570
0.036
0.131
0.015
0.021
0.000

Leg

5.01
0.000
0.000
0.000
0.020
0.001
0.062
0.005
0.648
0.094
2.445
0.183
1.422
0.019
0.084
0.008
0.021
0.000

Shoulder

7.26
0.000
0.000
0.000
0.020
0.000
0.042
0.000
0.390
0.105
3.402
0.316
2.950
0.035
0.000
0.000
0.000
0.000

Edible portion as slaughtered (meat+fat)
Mutton

Loin
10.48
0.000
0.000
0.000
0.030
0.000
0.027
0.000
0.569
0.168
4.712
0.497
4.403
0.058
0.002
0.015
0.000
0.000

Leg

BI55
0.000
0.000
0.000
0.015
0.000
0.014
0.000
0.298
0.098
2.608
0.245
2.242
0.029
0.000
0.003
0.000
0.000

Lean edible portion (subcutaneous fat removed)

Shoulder

5.28
0.000
0.000
0.000
0.019
0.000
0.055
0.007
0.618
0.098
2.500
0.203
1.641
0.027
0.087
0.007
0.020
0.000

Lamb

Loin

5.78
0.000
0.000
0.000
0.018
0.000
0.078
0.008
0.683
0.097
2.663
0.232
1.858
0.024
0.085
0.012
0.019
0.000

Leg

3.08
0.000
0.000
0.000
0.012
0.000
0.037
0.003
0.391
0.057
1.501
0.111
0.878
0.010
0.052
0.006
0.019
0.000

Shoulder

5.44
0.000
0.000
0.000
0.014
0.000
0.040
0.000
0.289
0.078
2.574
0.228
2.189
0.026
0.000
0.000
0.000
0.000

Mutton

Loin

6.21
0.000
0.000
0.000
0.017
0.000
0.017
0.000
0.327
0.097
2.856
0.278
2.578
0.033
0.001
0.007
0.000
0.000

Leg

3.26
0.000
0.000
0.000
0.008
0.000
0.009
0.000
0.168
0.055
1.561
0.137
1.309
0.016
0.000
0.001
0.000
0.000

Muscle only
Mutton
Shoulder  Loin

2.96 2.55
0.000  0.000
0.000  0.000
0.000  0.000
0.006  0.005
0.000  0.000
0.037  0.009
0.000  0.000
0.151  0.120
0.042  0.035
1.446  1.267
0.108  0.091
1.152 1.014
0.014  0.011
0.000  0.000
0.000  0.000
0.000  0.000
0.000  0.000

Leg

1.68
0.000
0.000
0.000
0.004
0.000
0.005
0.000
0.078
0.025
0.835
0.062
0.662
0.008
0.000
0.000
0.000
0.000



Table 6.2: Monounsaturated fatty acid (MUFA) and Polyunsaturated fatty acid (PUFA) (g) content of 100g edible portion of raw South African lamb and
mutton, as slaughtered (meat+fat), lean meat (subcutaneous fat removed), and as muscle only (all visible fat removed) continued

Edible portion as slaughtered (meat+fat) Lean edible portion (subcutaneous fat removed) Muscle only

Lamb Mutton Lamb Mutton Mutton
Cut Shoulder  Loin leg  Shoulder Loin Leg Shoulder  Loin Leg Shoulder  Loin Leg Shoulder  Loin Leg
MUFA 5.63  6.64 4.25 5.58 7.63 475 420 426 255 430 470 298 2.55 218 1.75
C14:1 0.032  0.041 0.027 0.013  0.025 0.013 0.022 0.023 0.015 0.009 0.014 0.007 0.005 0.004 0.003
C15:1 0.001  0.001  0.001 0.046  0.072 0.040 0.000  0.000 0.000 0.033 0.040 0.022 0.015  0.013 0.009
C16:1 0297 0357 0.241 0215 0285 0.182 0210 0212 0.139 0.164 0.173  0.109 0.095 0.078 0.058
C17:1 0.137 0169 0.107 0.115 0.163 0.112 0.098 0.103  0.060 0.089 0.097 0.066 0.052  0.041 0.035

C18:1n9t 0437 0407 0323 0276 0456 0.254 0326 0.208 0.190 0.192 0.261 0.145 0.077  0.094 0.070
C18:1n9c¢ 4704 5639 3539 4884  6.587 4.122 3530 3.694 2.138 3.784 4.085 2.609 2287 1941 1.561

20:1 0.020 0.027 0016 0014 0.022 0.013 0.015 0.020 0.010 0.011 0.014 0.009 0.007  0.006 0.007
Q22:1n9 0.000 0.001  0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000 0.000  0.000 0.000
Q41 0.000 0.000 0.000 0016 0.020 0.014 0.000  0.000  0.000 0.013 0.014 0.010 0.010  0.008 0.008
PUFA 0.47  0.55 0.35 0.51 0.62 0.41 037 039 022 0.40 040 0.27 0.25 0.22 0.18

C182n6t  0.031 0.036 0.026  0.058 0.091 0.049 0.023 0.023 0.017 0.042 0.052 0.028 0.022  0.018 0.013
C18:2nbc 0350 0.411 0255 0254 0276 0.199 0278 0291 0.167 0202 0.189 0.135 0.132  0.114 0.091
C18:3n6 0.011 0.012  0.002 0.044  0.065 0.037 0.010  0.010  0.000 0.032 0.037 0.021 0.016  0.014 0.011
C18:3n3 0.069 0.072 0.047 0.104 0.142 0.071 0.056 0.049 0.031 0.080 0.088 0.048 0.048  0.042 0.032
20:2 0.007 0.014 0.013 0.004  0.004 0.004 0.004 0.010 0.010 0.004 0.004 0.004 0.004  0.004 0.004
C20:3n6 0.001  0.001  0.001 0.001  0.002 0.001 0.000  0.000 0.000 0.001  0.002 0.001 0.001  0.002 0.001
C20:3n3 0.004 0.004  0.001 0.001  0.000 0.001 0.003 0.003 0.000 0.001  0.000 0.001 0.001  0.000 0.001
C20:4n6 0.000 0.000 0.000 0.015 0014 0.014 0.000  0.000 0.000 0.014 0.012 0.013 0.012  0.011 0.012
C20:5n3 0.000 0.003 0.000 0.030 0.027 0.029 0.000 0.003  0.000 0.023 0.019 0.020 0.013  0.013 0.014
Q2:2 0.000 0.000 0.000  0.000 0.000 0.000 0.000  0.000  0.000 0.000  0.000 0.000 0.000  0.000 0.000
Q22:6n3 0.000 0.000  0.000  0.001 0.000 0.001 0.000 0.000 0.000 0.001  0.000 0.001 0.001 0.000 0.001
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Findings of the study have been previously published in the following publications:

SAINSBURY, J. 2009. Nutrient content and carcass composition of South African mutton with a focus on bicavailability of selected nutrients. Dissertation submitted to
the Faculty of Natural and Agricultural Sciences, University of Pretoria as part of the requirements for the degree Master Sciencetia in Nutrition.

SAINSBURY, J., SCHONFELDT, H.C. & VAN HEERDEN, S.M. 2011. The nutritional composition of South African mutton. Journal of Food Composition and Analysis, 24,
720-726.

SCHONFELDT, H.C., VAN HEERDEN, S.M., SAINSBURY, J. & GIBSON, N. 2011. A comparison of the nutrient content of South African mutton and lamb. South African
Journal of Animal Science. 41(2), 141-145.

STRYDOM PE., VAN HEERDEN S.M., SCHONFELDT H.C., KRUGER R & SMITH M.F 2009. The influence of fat score and fat trimming on primal cut composition of South
African lamb. South African Journal of Animal Science, 39(3), 233-242.

VAN HEERDEN, S.M. 2007. The quality of South African lamb-carcass, nutrient and sensory attributes. Dissertation submitted to the Faculty of Natural and Agricultural
Sciences, Department of Consumer Science, University of Pretoria as part of the requirements for the degree Philosophiae Doctor.

VAN HEERDEN, S.M., SCHONFELDT, H.C., KRUGER, R. & SMIT, M.F,, 2007. The nutrient composition of South African lamb (A2 grade). Journal of Food Composition and
Analysis, 20(8) 671-680.

VAN HEERDEN, S.M. & SCHONFELDT, H.C. 2007. The Nutrition Content of South African Lamb. Meat Industry Centre. ARC-LBD: Animal Production. ISBN: 978-1-86849-
366-1.

VAN HEERDEN, S.M., STRYDOM, PE. & SCHONFELDT, H.C. 2011. The Carcass Composition of South African Lamb and Mutton as purchased by the South African
Consumer. Meat Industry Centre. ARC-LBD: Animal Production Institute. ISBN: 978-1-86849-398-2.
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This booklet reflects the substantial changes in the nutrient composition
of South African lamb and mutton, including a noteworthy reduction in the
amount of fat than what was previously thought. With a reduction in fat,
both on the carcass itself and after trimming at home, the nutrient density
increases. As a nutrient dense food, providing high concentrations of essential
nutrients including protein, minerals and vitamins, lean South African lamb
and mutton can be included as part of a healthy, balanced diet in line with
the South African Food-Based Dietary Guidelines.
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* Recent findings on the nutrient
content of South African lamb and
mutton
Values calculated on analysis to
represent nutrient content:
a) as slaughtered (meat + fat + bone)
b) edible portion (meat + fat)
¢) lean edible portion

(meat without subcutaneous fat)
d) lean muscle only
* Nutrient retention factors
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