














THE INFLUENCE OF BEEF BREED ON CARCASS COMPOSITION
AND MEAT QUALITY

R.T. MNaude

(Poaterns 3 & &)

Many new breeds have been introduced into beef breeding systems in

South Africa during the past two decades.

PURPOSE

In order to recommend a specific breed type for a given system and
to prescribe stage of slaughter to achieve the target grade of
Super A or Prime B, detailed carcass and meat evaluation studies
have to be undertaken. In this way characteristics of the various
breed types, especially in terms of maturity type, can be esta-
blished enabling the animal and meat scientists to advise produ-
cers in this regard.

PROCEDURE

In a2 loeng term breed and breed type evaluation programme, jointly
undertaken by the Free State Agricultural Region and the Animal and
Dairy Science Research Institute the male progeny of 39 different
pure—= and crossbred type of beef cattle were evaluated for growth,
carcass characteristics and meat quality. The pure breeds were
Afrikaner, Bonsmara, Brahman, Charcolaise, Hereford and Simmentaler.
The latter four sire breeds were also crossed with Afrikaner dams
{4) and Bonsmara dams (4). In additien to these Afrikaner cows
were mated to Gelbvie, Normande, Limousine, Blonde d' Acquitaine
and Chianina. Four halfbred types (all with Afrikaner dams and
Brahman, Charolaise, Hereford and Simmentaler sires) were bred to
bulls of the four sire breeds, hence all the progeny were >/4
exotic and 1/4 Afrikaner. All the male calves were castrated and
individually fed a high concentrate ration from weaning age. Con-
trols were slaughtered at weaning (210 days). Experimental animals
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were slaughtered at live masses of 340, 380 and 440 kg. Detailed

carcass and meat quality evaluation was then performed at the
ADSRI, Irene.

RESULTS

In the table results are presented at weaning and 340 kg, 380 kg
and 440 kg live mass. The dams were purebred Afrikaner and Bons-
mara as well as halfbreds which had Afrikaner dams and sires of the
four sire breeds Brahman, Charolaise, Hereford and Simmentaler =
six dam types per sire breed. The late maturing Charolais progeny
had the highest growth rate, leanest carcasses and most tender meat.
Hereford progeny were the most efficient feed utilizers, had very
tender meat, but were the earliest maturing animals, the fattest

and with the lowest carcass cutability at a given live mass.

CARCASS AND MEAT CHARACTERISTICS: MEAN VALUES OF STEERS
SLAUGHTERED AT FOUR DIFFERENT STAGES

Sire Breed
Characteristic

Brahman Charolaise Hereford Simmentaler

1. Growth rate (g/day) 962 1 420 1 049 1 106
2. Feed efficiency (kg/kg) 7,4 6,7 5,9 6,9
3. Dressing percentage 59,8 59,4 58,6 58,1
4. Fat in carcass (%) 20,0 16,5 22,6 18,0
5. Fat thickness (mm) B, 4,1 6,3 4,3
6. Expensive meat (%) 43,4 44,3 42,6 43,8
7. Meat toughness 110,5 88,5 89,1 113,4

(N/25 mm)

(Number of animals) 88 7T 86 g2

4, Fat content of primerib cut.

5. Subcutaneous at 10th rib.

6. Thickflank rump, silverside, topside, sirloin, wingrib,
primerib.
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7. Wingrib oven roasted to B0°C : high values = tough and low
values tender (Warner Bratzler shear force).

Brahman progeny had the lowest rate of gain, required_the most

food to gain in live mass but had the highest dressing percentage.
The meat from Simmentaler and Brahman sired steers was least tender.
A very close inverse relationship between carcass fatqess and sale-
able meat yield was cbserved in all animals (Also see poster no. 3).
Carcass grading is largely determined by carcass fat cover - there-
fore early maturing types have to be slaughtered earlier and at
lighter live masses than late maturing types to conform to the
required range of 3 to 7 mm of fat over the 10th rib area to grade
Super A (See poster no. 4). Carcass masses of these types bof

cattle will range between 150 to more than 300 kg in order to grade
Super A.

i

CONCLUS IONS

A wide variety of maturity types of beef cattle will conform to the
requirements for the highest commercial carcass grade - but at
greatly different carcass masses. Average daily gains as well as
feed efficiency in the feed lab may be deciding factors when feed
margins are economically important. In breeding and selection pro-
grammes a very important quality parameter to be considered is the
tenderness of meat - indications from these results are that cer-
tain breeds are significantly superior to others in this respect.

A balanced approach in the production and marketing of cattle is a
long term investment which always pays dividends.
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THE USE OF MEAT AND CARCASS CHARACTERISTICS IN A
GRADING SYSTEM

AGE /TENDERNESS. Collagen solubility in muscles of young steers was higher

than in thoie of older ones (21%; va 17%.). Therelfore, carcasses with tenderer meat
are now being classified inte different age classes than those with tougher meat,

FINISH & FLESHING/MEAT YIELD. Saleable meat yield (muscle+intermuscular fat)

was more related to the linish (r=-0,70) than to the fleshing (r=-0,17) of
carcasses.

FINISH FLESHING
(Contributes BO %z 1o estima. { Contributes 11 % to estima-
tion of SMY) tion of SMY)

SMY (%) 7a SMY (%) 7

Peor Fair Fﬂiﬂ Good Fair Fni;ldvﬂﬁn-d Very
g go good

Therefore, corcasses are now being classified inte fatness classes.

From these results, a beef carcass grading system was devised with due considera-
tion to requirements of producers, traders, and consumers.

PRINCIPLES" OF SOUTH AFRICAN BEEF CARCASS GRADING SYSTEM

[ GRADES FATNESS | CONFORMATION®
Super A Prime B Top C 3,4 3-5
Al B 1 cl 2 2=5
A2 B2 C2 5,6 2-5
3 Neo specifications
- 4 No specifications

a = Bruising. secondary male characteristics. internal and oily fat are also considered

b - Corcosses with flat confermation are being excluded from grades Super A Prime B.
and TopC. Emocioted carcasses can be graded only a1 3 or 4.
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THE USE OF MEAT AND CARCASS CHARACTERISTICS
IN A GRADING SYSTEM

H.G. Klingbiel & R.T. Naudé

(Poster 51

INTRODUCTION

The main object of a carcass grading system is to group carcasses
with similar characteristics into a specific grade. The carcasses
and the meat of different grades should therefore have different
characteristics. Since the effectiveness of the grading system to
achieve this was questioned, an investigation was undertaken to
objectively determine carcass and meat quality characteristics of
carcasses in different grades and to relate them to factors invol-
ved in grading, i.e. age, finish and conformation. Such objective
information would the be used in the formulation of revised grading
regulations.

PROCEDURE

A survey on 1 542 beef carcasses revealed large variation in car-
cass mass, length and fat thickness between as well as within
grades. A sample of 76 steer carcasses, representing those typi-
cally found in different grades and age classes were subsequently
selected. The four major carcass tissues: subcutaneous fat,
muscle and intermuscular fat (saleable meat), bone and kidney, kid-
ney knob and channel fat, were determined by dissection. Certain
meat quality characteristics such as meat tenderness and muscle
collagen solubility were also determined.

RESULTS AND DISCUSSION

A taste panel found that the meat of young steers were significant-
ly more tender than those of older steers. Concomitantly the
collagen solubility (21%) in loin muscles of the youngest steers
was found to be significantly higher than in muscles of the older
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steers (17%). The higher percentage solubility of collagen is in-
dicative of more tender meat. Very small differences were found

in soluble meat yield of carcasses from different grades. Subcu-
taneous fat percentage generally was higher in carcasses of the
higher than those of the lower grades. Generally bone percentage
was lower in carcasses of the higher than those of the lower grades.
Two of the major facters invelved in grading - finish and fleshing

- were correlated with the saleable meat yield (SMY). SMY was more
closely related to the finish (r = -0,70) than to the fleshing

(r = 0,17) of carcasses. Carcasses with a poor finish had a SMY

of 80,3% and those with a good finish 76,3%. The differences in
SMY were much smaller between carcasses with different levels of
fleshing. SMY was 78,9% in carcasses with a fair fleshing and
77,9% in those with a very good conformation {(fleshing). The im-
portance of finish on SMY was further accentuated through multiple
regression analysis: fatness contributed 80% to the estimation of
SMY, fleshing only 11%. In the development of the new grading re-
gulations, due consideration was given to the results of these
investigations.

CONCLUSIONS

Due to the differences in tenderness and collagen solubility of
meat from animals with different ages, carcasses of younger animals
are now being classified into different age classes than those of
older animals. Within age class, carcasses are being classified
into different fatness classes due to the influence of carcass fat
cn the yield of saleable meat. Conformation is considered to a
lesser extent than previously. Carcasses with an emaciated or flat
conformation are excluded from the so-called "higher" grades within
age class.

Apart from the characteristics studied in this investigation,
provision is also made for other grading factors such as bruises,
secondary male characteristics, internal and oily fat. Grade names
are applied with distinctive marking colours on carcass surfaces.
The names present a common language to be used by producers, traders
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and consumers. In the A-age group (youngest) grade names are

Super A, A1 and A2. In the B-age group (older) the grade names are

Prime B, B1 and B2 and in the C-age group {oldest) the grade names
are Top €, C1 and C2.
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AN OBJECTIVE METHOD OF RETAIL PRICING {1}

(A survey of retaill meat prices in Pretoria and Witwatersrand area)

SUPER BEEF RETAIL CUTS

® 1 Bolo

2,
15 Shin
3 Neck
4 Prime Rib

5 Chuck

& Brisket

® 7 Thin Flank
8 Wing Rib
9 Sirloin

.HI Rump

®11 Silverside

®12 Thick Flank

®13 Fillet
® 14 Topside
Fat

Kidney

Bone

Average retall price of the carcass

.Eﬂﬂlll!i cuts
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MASS’ x PRICE(c/kg
(Sept.’82)

8,60
6,14
7.7
3,27
9,62
12,47
7,32
2,87
5,11
5,48
7,27
4,33
1,61
8,08
2,34
0,34

7,18

463
306

arzr

352
336
369
396
491
&7Té
33
347
776
350
43
303

42

) = CENTS

39,82
19,61
21,41
13,09
33,86
81,90
27,01
1,37
25,09

37,04

23, 69
12, 49
44,44
1,08
1,03
3,02

= 396,03



®

AN OBJECTIVE METHOD OF RETAIL PRICING (2
(A survey of retall meat prices in Pretoria and Witwatersrand area)

SUPER LAMB RETAIL CUTS MASS/ x PRICE(c/kg) = CENTS
(Sept.’82)

1 Neck 8,27 »9 33,00
2 Flank & Rib 11,61 LY 46,90
3 Breast & Shank W33 403 58,03
4 Thickrib 20,16 464, 93,54
5 Ribchop 7.n 536 4133
é Loinchop 834 557 4643
7 Chumpchop 7,64 553 4225
8 Leg 18,43 500 2,5
Kidney 0,54 363 195
Kidney Fat 2,95 - -

Average retail price of the carcass = 435,60

992 42 'Y
2 Shank & Trotter 353 217 7,66
nar as) N
11,87 363 42,00
16,49 W7 6547
10,58 RE:L 47,40
740 451 33,57
8,06 Fye ) 36,10
9,48 408 3,40
9,35 408 20,15
0,62 254 1,57
1,73 - -
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AN OBJECTIVE METHOD OF RETAIL MEAT PRICING
G,G. Bruwer

fPoadlens 6 & 7

At the insistence of the Advisory Committee for beef-, mutton and
goat meat, an investigation was launched intoc the grading system
(May 1972) of beef, lamb, mutton and pork. To obtain the opinion
of the retailer, producer and consumer, regarding carcass grade on
price structure, a meat price survey was initiated,

In this meat price suryey 60 butcheries/supermarkets were consulted
of which 40 were in the Witwatersrand area and 20 in the Pretoria
area. The following primary data were collected at each centre:

a) Retail prices of the forequarter, hindquarter and retail cuts
of beef, lamb, mutton and pork.

b) Wheolesale prices of the carcass, forequarter and hindguarter.
c) Source of purchase, i.e. abattoir or wholesale.

d) Carcass grade and mass.

A weightad-average price per kilogram for each cut was calculated
for the two areas combined. To¢ determine the proportion of cuts
574 carcasses were dissected into retail cuts. The average price
per cut was then multiplied by the carcass proportion of each indi-
vidual cutz This value represents the monetory contribution of
each cut to the mean retail price of the entire carcass.

Figure one shows the average retail price of the carcass for super
beef and some retail cuts. The average retail price of beef indi-
cates an increase of 220% from March 1879 to-September 1982. The
fillet, prime rib and brisket showed increases of 207, 233 and 213%
respectively over the same period.
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In figure 2 it is shown that the average retail price of the car-
cass for super lamb and super pork has increased 149% and 155%
respectively for the period March 1980 to September 1982.

Meat prices were usually at a peak at the year ending (December)

because of a greater demand and lesser supply
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