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There is one common question that is typically asked when disqussion on meat quality and safety issues relative to 
cows and bulls arises. "Does the 'quality' of cow and bull beef from dairy cattle really matter since cows and bulls 
are made into ground beef?" The answer is simple - YES! Quality matters because not all cow beef is 
manufactured into ground beef. Yes, approximately 56% of a cow or bull carcass is utilized as trimmings and some 
of those trimmings will be used to produce ground beef. However, 44 % of each cow and bull carcass, according to 
the 1999 National Market Cow and Bull Beef Quality Audit (NMCBBQA-I999; Roeber et aI., 2000a), will be 
utilized as whole muscle cuts and/or 100% visual lean product to provide steaks and roasts to places such as Arby's, 
family steak houses, the Las Vegas Strip, and airlines. As such, the importance of meat quality in cows and bUlls, 
dairy and beef, should be evident. 

Leading Quality Challenges in Market Cows and Bulls 

The NMCBBQA-1999 outlined the leading quality challenges that exist for dairy market cows and bulls. The top 
ten challenges for dairy market cows and bulls were: (1) too frequent antibiotic residues, (2) too frequent injection
site lesions, (3) too frequent downers, (4) too advances arthritis/structural defects, (5) too severe emaciation, (6) too 
frequent and severe bruises, (7) inadequate muscling, (8) too frequent incidence of leadlbird shot, (9) too frequent 
nb and/or multiple brands, and (10) too advanced cancer eye damage (Roeber et a1., 2001). These top ten quality 
challenges will serve as the basis of discussion in this paper. 

Antibiotic Residues 

Antibiotic residues were of major concern during the conduction of the NMCBBQA-1999 and were cited as the 
second leading issue in packer interviews (Roeber et aI., 2000a). Everyone realizes the impact of residues and 
potential problems that they pose shoUld they enter the food chain. But in the late 1990s, no one knew, for certain, 
the severity or incidence of the issue or if residues are more prevale~t in beef cattle or dairy cattle, if they are more 
prevalent in cows or bulls, if they are more prevalent in one geographic region versus another, or if they are more 
prevalent in downers or diseased cattle versus cattle that appear to be fairly healthy upon arrival to the plant. Based 
on a surveillance study completed by Dr. Craig Shultz of the United States Department of Agriculture, Food Safety 
Inspection Service (USDA-FSIS) at Taylor Packing Company (Wyalusing, PA; 1999), of all antibiotic residue 
violations, 85% were detected using new postmortem testing selection criteria. Dr. Shultz also determined that there 
is large regional variation in antibiotic residue surveillance rates for dairy cows across the country . 

. Since 1999, the USDA-FSIS has amended the protocol and tactics for alerting producers, packers and others of 
residue violations. Today, repeat violators (those with more than one residue violation in a 12-month time period) 
are listed on the FSIS Repeat Violators List Report which appears on the USDA-FSIS'Residue Information Center 
website: http://www.fsis.usda.gov/oppde/ric. The most current list available at the time of writing was a report 
generated and posted on April 3, 2003. The list contains three repeat violators: Maple Dairy, California; Samuel 
Doak, Pennsylvania; and High Hill Dairy, Texas; and outlines the classes of products for which residues were 
identified and the levels at which residues were detected. 

Even with the increase in the emphasis placed on repeat violators, the incidence of violative residues has not 
subsided over the past few years. Table 1 outlines the incidence of violative residues from monitoring activities for 
antibiotics, chlorinated hydrocarbons (CHC)/chlorinated organophosphates (COP), avermectins (ivermectin and 
doramecin), and sulfonamides (including, but not limited to, sulfadiazine, sulfadimethoxine, sulfamethazine, and 
sulfamethoxazole) for 1998, 1999, and 2000 (2001 and 2002 data have not yet been released) dairy cows, beef cows, 
bulls, and veal calves. While the incidence of residues from sulfonamides, avermectins, and CHC/COP is stable or 
declining for all classes of livestock presented in the table, the incidence of antibiotic residues has increased 0.6 
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percentage points and 1.4 percentage points for dairy cows and veal calves, respectively, over the three year time 
frame. 

Table 2 outlines the antibiotic residue violations. Given the results from monitoring and enforcement activities 
(STOP-Swab Tes~ On Premise and FAST-Fast Antimicrobial Screening Test are both included in the data 
presented), the percent violative residues for antibiotics for 1998, 1999, and 2000 for dairy cows, beef cows, bulls 
and veal calves can be further analyzed by the class of compound identified from residue evaluation. It is evident 
from the data that a vast majority (greater than 80%) of all antibiotic violative residues in dairy and beef cows stem 
from three primary sources - penicillin, sulfonamides, and gentamicin. 

Producers must address the antibiotic residue issue, and veterinarians across the country will play an active role in 
helping solve the problem. Educational programs on extra-label drug use, over-the-counter drugs and proper 
withdrawal times are important in addressing the antibiotic residue concern. Producers must also be educated that 
cows or bulls that are unhealthy may not clear the drug from body tissues and organs within the withdrawal time 
described on the product label or outlined on the prescription for the drug and, therefore, producers need to 
determine a means by which they can assure that antibiotics have cleared the animal's system before shipment of 
those animals to the packing plant. 

Injection-Site Lesions 

As stated earlier, results of the NMCBBQA-99 revealed that approximately 44% of product from carcasses of 
market cows and bulls is sold as whole muscle cuts (as 100% visual lean pieces or as primal cuts). As such, it 
should not be surprising when the second leading quality challenge in dairy cows and bulls is the presence of 
injection-site lesions. The presence of injection-site lesions in whole muscle cuts, such as the top sirloin and outside 
round, limits their use and value. Roeber et al. (2oo1a) reported that, in NMCBBQA-99, "occurrence of injection
site lesions in muscles" was included among the top five quality challenges for both beef and dairy market cows and 
bulls. The NMCBBQA-99 and the National Non-Fed Beef Quality Audit-1994 (NNFBQA-94; Smith et aI., 
1994), respectively, attributed losses 0[.$1.46 and $0.66 for each market cow or bull harvested in those years to the 
occurrence of injection-site lesions (Roeber et aI., 2oo0a). Because injection-site lesions are concealed in muscles 
and/or are under subcutaneous fat, they are seldom found during fabrication at the packing plant and appear instead 
during wholesale/retail fabrication or at the consumer level. 

In order to determine the incidence of injection-site lesions in rounds of beef and dairy cows, the National 
Cattlemen's Beef Association sponsored "slice audits" for three consecutive years. For all three years of these 
audits, frequencies of injection-site lesions and average number of lesions per round that had a lesion were higher (P 
< 0.05) in outside round muscles from dairy carcasses as compared to beef carcasses (Table 3; Roeber et aI., 2002). 
This result was expected since it was estimated during NMCBBQA-1999 that dairy cows receive several more 
injections per year than do beef cows (Roeber et al., 20ooa). 

Cumulatively, across the three years of audits in the present study, frequencies of injection-site lesions in outside 
round muscles from beef cow carcasses and dairy cow carcasses were 26% and 49%, respectively. An estimate of 
33 to 35% frequency of injection-site lesions in muscles from outside rounds from cow and bull carcasses in Canada 
reported by Van DOnkersgoed et ai. (1998, 1999) is within the range (26 to 49%) of the current study. 

The frequency of injection-site lesions in muscles from beef rounds declined 5 percentage points (from 31 % to 26%) 
from 1998 to 1999 and an additional 6 percentage points (from 26% to 20%) from 1999 to 2000 (P < 0.05, Table 3; 
Roeber et aI., 2002). The frequency of injection-site lesions in muscles from dairy rounds declined 9 percentage 
points (from 60%, to 51%) from 1998 to 1999 and an additional 16 percentage points (from 51%, to 35%) from 
1999 to 2000 (P < 0.05, Table 3; Roeber et aI., 2002). In 1998, 1999, and 2000, the frequency of injection-site 
lesions was greater (P < 0.05) in muscles from dairy rounds than in those from beef rounds (Table 3; Roeber et aI., 
2002). While there was no difference in the average number of lesions in those muscles that had a lesion present 
among years studied, in muscles within either breed type, muscles from beef rounds had fewer (P < 0.05) lesions per 
round than did muscles from dairy rounds in all three years (Table 3; Roeber et aI., 2002). 
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Table 1. Domestic Residue Monitoring Program Results for 1998, 1999, and 2000. 

1998 1999 2000 

Antibiotics 

Dairy Cows 0.4 0.4 1.0 

Beef Cows 0.3 

Bulls 

Veal 0.5 1.8 1.9 

CHClCOI!' 

Dairy Cows 0.2 0.2 

Beef Cows 

Bulls 0.7 

Veal 0.8 

Avermectinb 

Dairy Cows 

Beef Cows 0.3 0.3 

Bulls 0.8 0.4 

Veal 

Suljonamides 

Dairy Cows 0.3 0.3 

Beef Cows 0.3 

Bulls 0.4 0.3 

Veal 1.0 0.8 0.3 

a Chlorinated Hydrocarbons (CHC)/Chlorinated Organophosphates (COP). 

b Includes ivermectin and doramectin. 
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Table 2. Percent of total violative residues, by antibiotic class, as a result of the residue monitoring and enforcement program for 1998, 1999, and 
2000&. 

Dairy Cows Beef Cows Bulls Veal Calves 

Product Class 1998 1999 2000 1998 1999 2000 1998 1999 2000 1998 1999 2000 

Penicillin 40.4 37.4 50.3 57.1 32.5 60.0 33.3 33.3 16.7 9.7 24.5 12.6 

Sulfonamides 19.8 16.2 14.2 11.1 14.5 13.3 33.3 33.3 16.7 32.2 22.6 21.2 

Gentamicin 21.6 27.8 21.2 14.3 24.8 12.0 16.7 27.4 3.8 19.9 

Oxytetracycline 4.4 6.2 3.6 6.3 15.4 4.7 33..3 16.7 16.7 4.8 5.7 2.6 

..... Neomycin 1.3 3.8 4.9 3.4 2.0 16.7 3.2 35.8 38.4 
-.I 
0 

Streptomycin 8.5 4.2 2.5 6.3 1.3 16.1 1.9 2.6 

Tilmicosin 1.3 2.4 1.1 3.2 7.7 4.7 33.3 1.9 

Tetracycline 2.0 1.0 1.8 1.6 0.9 0.7 6.5 1.9 1.7 

Erythromycin 0.1 0.1 0.1 0.9 

Tylosin 0.3 0.5 0.3 0.7 0.7 

Overall Percent 
0.8 0.9 1.1 0.3 0.6 0.8 0.3 0.6 0.6 0.4 0.6 1.2 

Violative Residues 
a The Swab Test on Premise (STOP) and Fast Antimicrobial Screening Test (FAST) are both included in the presented data. 



Identification of locations within the outside round muscles at which injection-site lesions occurred should 
be useful to educators as they design programs to assist cattle producers in reducing the occurrence of this 
defect in market cow and bull carcasses. Injection-site lesions occurred more frequently (P < 0.05) in the 
semimembranosus muscles and in caudal quadrants (Ql and Q2) in rounds from dairy cow carcasses than 
in those from beef cow carcasses, suggesting that more dairy cattle than beef cattle are given injections 
from behind, and may be administered while the animals are restrained in self-locking head restraints in the 
feeding area or perhaps in the milking parlor. The location at which most (P < 0.05) of the injections are 
administered to beef cattle appears to be between the hooks and the pins (Q3 and Q4), likely from above 
while cattle are handled through a chute (Table 4; Roeber et aI., 2002). 

The ·kind of lesion is useful in characterizing the length of time between administration of the injection and 
the time of harvest (George et aI., 1995b; George et aI., 1995a; Dexter et aI., 1994). Clear lesions and 
woody calluses are typical of injections given to animals in earlier stages of their life (as calves or at times 
before weaning), metallic and nodular lesions are typical of pharmaceuticals administered to cattle mid-to
late feeding phases, and cystic lesions are typical of injections given to cattle late in the finishing phase 
(George et aI., 1995b; George et aI., 1995a; Dexter et aI., 1994). In 1998, 1999, and 2000, in muscles of 
rounds from both beef cow and dairy cow carcasses, the frequencies of both clear lesions and woody 
lesions were greater (P < 0.05) than the frequencies of nodular, metallic, and cystic lesions (Table 5; 
Roeber et al., 2002). In muscles of rounds from beef and dairy cow carcasses, the frequencies of cystic 
lesions were not statistically different from 1998 to 1999 or from 1998 to 2000, indicating thattwo to five 
percent of cows likely received intramuscular injections near the time of harvest. In the most recent audit 
of fed steer and heifer carcasses, frequencies of cystic lesions in top sirloin butts and rounds were only 
0.24% and 0.0% of total lesions, respectively (Roeber et aI., 2000b). 

Depth and diameter of injection-site lesions were recorded and used for prediction of relative amounts of 
saleable product lost as a result of the lesion (Table 6). Diameters of lesions varied among the kind of 
lesions in muscles of beef and dairy cow rounds. Cystic lesions, in muscles of dairy rounds, damaged more 
saleable product (P < 0.05) per lesion than did clear, metallic, nodular, and woody lesions (Roeber et aI., 
2002). In beef rounds, the diameter of cystic lesions was similar to that of nodular lesions, but larger than 
that of the other kinds of lesions (Table 6; Roeber et aI., 2002). Lesions were closer (P < 0.05) to the 
outside surface of the muscles of the round in beef and dairy carcasses in 1999 as compared to 1998 and 
closer (P < 0.05) to the surface in 2000 as compared to 1999 (Table 6; Roeber et aI., 2002). There was no 
apparent difference (P> 0.05) in the diameter of the lesions in the muscles of beef cow rounds in 1998, 
1999, and 2000 (Table 6; Roeber et aI., 2002). 

The frequency of injection-site lesions in muscles of the round from beef and dairy cow carcasses declined 
. by 11 and 25 percentage points, respectively, from 1998 to 2000. These reductions in the frequency of 

injection-site lesions are substantial but not sufficient because one of five beef cattle rounds and more than 
one of three of dairy cattle rounds still have injection-site lesions. Injection-site lesions in beef and dairy 
rounds cost beef and dairy industries, in total, over $9 million annually (Roeber et al., 2000a). 
Additionally, the most recent National Animal Health Monitoring System report indicated that 47% of 
producers and 37% of veterinarians administer intramuscular injections in the upper or lower rear leg of 
cows (USDA, 1998) so the need for further educational effort is apparent. Continuous monitoring of the 
frequency of injection-site lesions in muscles of the round from beef and dairy cow carcasses allows 
educational efforts of state and national quality assurance programs to target, more definitively, 
management practices of producers that can minimize occurrence of such defects in end-products. 
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Table 3. Frequency of injection-site lesions in 1998, 1999, and 2000. 

Beef type Dairy type 

1998 1999 2000 1998 1999 

Total pieces audited 135 824 736 243 586 
Pieces with lesion(s) 42 212 147 146 299 
Percent of rounds with lesion( s) 318,Y 26b•y 20C,Y 608,X 51b,x 

Number of lesions per piece 1.2Y ± 0.5 1.2Y ± 0.5 l.4Y ± 0.8 1.6x ± 1.3 1.6x ± 1.2 
that had a lesion (Mean ± S.E.) 
Maximum lesions in one round 3 4 6 11 12 

8,b.e Subcolumn percentages, within each breed type and comparing years, with differing superscript letters 
differ (P < 0.05). 
x.y Subcolumn percentages, within each year and comparing breed type, with differing superscript letters 
differ (P < 0.05). 
Source: Roeber et al., 2002 

Table 4. Injection-site lesion frequency data, by location within the outside round muscles, for all 
plants in 1998, 1999, and 2000, as a percentage of total lesions. 

Beef type Dairy type 

2000 

666 
230 

35c,x 
1.7x ± 1.2 

8 

Location i in outside round 1998% 1999% 2000% 1998% 1999 % 2000 0/0 
muscles 

Semitendinosus Q 1 (shank end) 68,X Ob.y 

Semitendinosus Q2 7ah•x 5b.y 

Semitendinosus Q3 148,X lO8,X 

Semitendinosus all quadrants 278,X 15b.y 

98,X 
148,y 
3b,y 

278,X 

llab,x 

15b,x 

148,X 
40b•x 

158,X 10b.x 

248,X 17b.x 
11ah,x 7b,x 

508,X 34b•x 

BicepsJemorisQ1(shankend) 1b•x 2b.y 68,X 8b•x 138,X lOab.x 
BicepsJemoris Q2 12ah

•
x 8b

,x 188,y 18b
,x 16b•x 318,X 

BicepsJemoris Q3 228,X 218,X 10b•y 22a,x 13b.y 17ab,x 
BicepsJemoris Q4 (sirloin end) 38b•x 538,X 38b•x 13a,y 8a,y 9a,y 
BicepsJemoris all quadrants 73b

,x 858,X 73b,x 60U 51b•y 668,X 
I Locations included two muscles and four quadrants (Q1 to Q4) in outside rounds of carcasses. 

a,b.c Subcolumn percentages, within each breed type and comparing years, with differing superscript letters 
differ (P < 0.05). 
x.y Subcolumn percentages, within each year and comparing breed types, with differing superscript letters 
differ (P < 0.05). 
Source: Roeber et al., 2002 
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Table 5. Injection-site lesion frequency data, by kind of lesion, for all plants in 1998, 1999, and 
2000, as a percentage of total lesions. 

Beef type Dairy type 

Kind of Lesion 1998 1999 2000 1998 1999 2000 

Cleara 48g.xy 3980Y 59g.x 5080Y 4Sg.y 67g.x 

Woodyb 48g.x 5480x 34g.y 
3980X 46g.x 29g.y 

Nodularc NAf 3h,x Ih,x 6h,x 7h,x 2h,y 

Metallicd NAf Ih NAf 1 h,x NAf NAf 

Cystice Sh,x 3h,x 4h,x 4h,x 2h,x 2h,x 

a Clear: Lesion containing primarily clear connective tissue. 
b Woody: Lesion characterized by infiltration with organized connective tissue and fat. 
C Nodular: Lesion with nodules, the central foci of necrosis, surrounded by granulomatous inflammation. 
d Metallic: Lesion containing mineralized remnants of muscle cells. 
e Cystic: Encapsulated lesion containing fluid. 
f NA: Frequency of lesions in this category for a given year accounted for less than 1 percent of all lesions 
identified. 
g.h Percentages in the same column, comparing kind oflesion in a breed type for a given year, with differing 
superscript letters differ (P < 0.05). 
x,y Kind of lesion percentages, within each breed type and comparing years, with differing superscript 
letters differ (P < 0.05). 
Source: Roeber et al., 2002 
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Table 6. Depth and diameter of injection-site lesions arrayed by kind of lesion, year, and breed type. 

Trait 

Kind of Lesiond 

Clear 

Woody 

Nodular 

Metallic 

Cystic 

1998 

1999 

Depth (cm) ± SE 

BeefTY'pe 

2.06Y ± 0.08 

2.18Y ± 0.10 

1.68 ± 0.23 

0.64± 0.00 

2.34± 0.33 

2.29a± 0.23 

1.8Sb,y ± 0.10 

Dairy Type 

2.51 b,x ± O.OS 

2.69a.x ± 0.08 

2.21b ± 0.20 

1.7Sb ± 0.38 

3.00a± 0.36 

2.97a± 0.10 

2.41 b.x ± O.OS 

Diameter (cm) ± SE 

Beef Type 

4.7Sb ± 0.20 

S.6l b
,y ± 0.20 

S.79ab ± 1.22 

3.73b± 0.03 
8.20a± 0.89 

S.23 ± 0.41 

S.44Y ±0.20 

Dairy Type 

S.46c ± 0.33 

6.38b,x ± 0.18 

S.82bc ± 0.41 

S.41c± 1.30 

I1.3S8 ± 1.30 

6.02b ± 0.20 

7.26a.x ± 0.18 

2000 1.47C,Y ± O.OS 1.93c
,x ± O.OS S.08Y ± 0.23 7.37a.x ± 0.46 

a.6,c Means in the same column, for either kind of lesion or year, with differing superscript letters differ (P < 
O.OS). . 

d Data for combined years. 
• Data for combined kinds of lesions. 
X,Y Means in the same row and for the same trait (depth or diameter) with differing superscript letters differ 

(P< O.OS). 
Source: Roeber et al., 2002 

Lameness: Downers and Advanced Arthritis/Structural Defects 

The frequency of downers and advanced arthritis/structural defects made the 'top ten' quality challenges 
because of the challenges facing packers when downers and/or animals with severe structural problems 
arrive at the plant. Because of these challenges, along with the increasing rate at which audits are being 
conducted by fast food chains, several packers in the United States were in the process of implementing 
new protocols relative to the acceptance of disabled cattle at packing plants in 1999. 

In the NMCBBQA-1999, the incidence and severity of lameness was classified for each animal in one of 
four categories: foundered cattle, those that had elongated and/or cracked hooves, and animals exhibiting a 
minor degree of arthritis in the hip joint; cattle that were structurally incorrect or had foot-rot; cattle 
exhibiting an arthritic or stifled condition or a broken leg; and disabled or "non-ambulatory" cattle - those 
unable to stand on their own, due to physical injury which may have occurred in transit, or for other health 
or dystocia-related reasons (splitters). 

Of the cattle evaluated during the audit (Roeber et aI., 2000a), 11.9% and 18.1% of beef cows and beef 
bulls, respectively, and 14.S% and 16.5% of dairy cows and bulls, respectively, exhibited an arthritic or 
stifled condition. Arthritic conditions were also monitored on the harvest floor during the audit because 
packers are required to remove all tissue associated with an arthritic stifle joint, and as such, are very 
concerned about cattle with this degree of lameness. On the harvest floor, arthritic joints, which require 
removal to prevent adulterated product from entering the food chain, resulted in a significant amount of 
trim per carcass. Across all regions, 78 carcasses (7.37%) had one arthritic joint that had to be removed and 
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42 carcasses (3.97%) had two arthritic joints that required removal (Roeber et aI., 2000a). Each joint 
required, on average, 39.4 pounds of product to be removed from the carcass (Roeber et aI., 2000a). 

A condition that should be of particular concern to beef producers - both cattlemen and dairymen - is the 
number of "disabled" cattle identified in this Audit. Among beef cattle, 0.7% of all beef cows were 
identified as disabled, while 1.5% and 1.3% of dairy cows and dairy bulls, respectively, were identified as 
disabled (Roeber et al., 2oo0a). Although this Audit did not attempt to quantify the number of animals 
which died in transit to the plants or became disabled on the trucks and subsequently died or were 
euthanized, that number is approximately at the same level as the percent of animals that were identified as 
being disabled. Of course, the dead animals are sent to rendering, and the disabled cattle are either 
condemned or passed only after considerable trimming. Thus, the economic loss due to this condition is 
considerable. Also, disabled animals are an animal welfare concern. Plants that allow disabled cattle to be 
delivered to their doors are taking considerable public relations risk. 

Emaciation and Condition of Cows and Bulls 
During the NMCBBQA-1999, all cattle were evaluated using the nine-point body condition scoring (BCS) 
system. Cattle that were extremely emaciated - those barely having the energy to stand - were given a 
BCS of "one". At the other end of the scale, extremely obese cattle were assigned a BCS of "nine". Of 
particular concern are those cattle receiving a BCS of "one" or "two", as these individuals are typically in a 
negative energy balance and are thus utilizing muscle protein to meet their energy needs. This results in a 
very light-weight and low-value carcass. Extremely thin cows are more of a concern with dairy cows, as 
5.4% of the dairy cows in the study were assigned a BCS of "one" or ''two''. A relatively high percentage 
of the cows were assigned a BCS score of "four" or less (40.6% and 57.5%, for beef and dairy cows, 
respectively; Roeber et aI., 2000a). 

Overly fat cattle - those receiving a BCS of "eight" or "nine" - are of concern from an industry standpoint 
due to economic inefficiencies associated with fat production, as well as increased packer costs (labor and 
fat trim) to derive an acceptably lean product. Among beef cattle, 4.5% of cows and 0.2% of bulls were 
identified as having a BCS of "eight" or "nine". Dairy cattle were much less likely to be overly fat, with 
just 1.0% of dairy cows and no bulls being assigned a BCS score of "eight" or "nine". 

Bruises 
Based on the results of the NMCBBQA-1999, bruises/injuries was one of the top ten reasons for carcass 
condemnations across the country. Audit data from the harvest floor indicated that only 11.8% of cow 
carcasses and 47.1% of bull carcasses were free of bruises in 1999. More specifically, 77.2%, 41.7%, 
21.6% and 2.4% of cows, respectively, and 44.4%, 16.7%,6.9% and 1.0% of bulls, respectively exhibited 
minor, medium, major and extreme bruises (Table 7; Roeber et aI., 2000a and 2oo1a). 

For cows and bulls, the round, flank/plate and rib primal areas were more likely to contain a bruise of some 
severity classification than the top butt, loin and chuck primal areas. Percentages of cow and bull carcasses 
with bruises of minor, medium, major and extreme classification in each primal area are presented in 
Figure 1. 

The number of bruises per severity per primal were identified for each carcass evaluated. Across all 
primals, 71.8% of cows and 26.6% of bulls had multiple bruises. For all severity classifications, 34.4%, 
1.6%,24.0%,2.6%,9.9% and 2.1% of cows, respectively, and 7.3%,0.6%,5.4%, 1.4%,3.6% and 1.8% of 
bulls, respectively, had multiple bruises on the round, top butt, flank/plate, loin, rib and chuck. For all 
carcasses evaluated, 30.4%, 1.4%,21.3%,2.4%,9.0% and 2.1%, respectively, had multiple minor bruises 
on the round, top butt, flank/plate, loin, rib and chuck (Table 8; Roeber et al., 20ooa). 
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Table 7. Percentages of carcasses with a minor, medium, major, extreme or no bruises (data are 
for all primal cuts combinedt 

Severity of Bruise Cows and Bulls Cows Bulls 

Extreme 2.2 2.4 -1.0 

Major 19.4 21.6 6.9 

Medium 38.0 41.7 16.7 

Minor 72.4 77.2 44.4 

No Bruises 16.8 11.8 47.1 

a Percentages in a column may total more than 100% because carcasses may have exhibited bruises in more 
than one of the severity classes. 
Sources: Roeber et aI., 2001a and Roeber et ai., 2000a 

Table 8. Percentages of carcasses exhibiting multiple bruises stratified by gender 

Primal Cut Cows and Bulls Cows Bulls 

Round 30.4 34.4 7.3 

Top Butt 1.4 1.6 0.6 

FlanklPlate 21.3 24.0 5.4 

Loin 2.4 2.6 1.4 

Rib 9.0 9.9 3.6 

Chuck 2.1 2.1 1.8 

All Primal Cuts Combined 65.2 71.8 26.6 

Source: Roeber et ai., 2000a 
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Muscling of Cows and Bulls 
Given the fact that nearly 50% of each cow and bull carcass, on average across the country, is being marketed as 
whole muscle product, the concern relative to inadequate muscling should not be surprising. During the 
NMCBBQA-1999, cattle, beef and dairy, were evaluated for muscling characteristics on a 5:point scale (1 = lightly 
muscled cattle; 5 = extremely heavy muscled cattle). Among beef cattle, a muscle score of 1 is a concern as these 
animals are inferior to the average of the population. Although muscling is primarily influenced by genetics, 
nutritional status also plays a very important role. Thin cows that are on a low plane of nutrition are forced to 
metabolize muscle tissue for maintenance energy. Therefore, it is not surprising that most of the beef cows that 
received a muscling score of "one" also received a low body condition score. Among beef cows, 44.4% received a 
muscle score of "one", while just 2.4% of beef bulls received a muscle score of "one" (Roeber et aI., 2000a). Dairy 
cows are naturally lighter muscled, on average, than beef cows. Thus, it is not surprising that a higher percentage of 
dairy cows (72.5%) received a muscle score of "one". Dairy bulls also tended to be lighter muscled than beef bulls. 

Birdshot 
A new issue to the NMCBBQA-1999 was the presence of birdshotlbuckshotlleadshot in carcasses. Document 
7310.4 - Foreign Particle Contamination of Meat or Poultry Products for USDNFSIS states, "FSIS is responsible 
for assuring that meat and poultry products produced under the Federal Meat Inspection Act and the Poultry 
Products Inspection Act are wholesome, not adulterated, and properly marked, labeled, and packaged." Based on 
this directive, FSIS inspectors take the occurrence ofbirdshotlbuckshot in carcasses very seriously, as should those 
in the dairy and beef industries. Based on information (average number of carcasses containing birdshotlbuckshot 
per week) supplied by 15 packing plants, more than 10,000 carcasses (0.3% of capacity) containing birdshot will be 
detected on the kill floor this year. Specifically, 3,800 carcasses will be identified containing birdshotin four plants 
in the Southwest region, 1,250 carcasses in four plants in the Upper Midwest, 2,500 carcasses in four plants in the 
Midwest, 2,600 carcasses in one plant in the Northeast and 1,000 carcasses in two plants in the Southeast Region 
(Roeber et aI., 2000a). Because of the severity of the issue, several plants and processors have been required by 
their customers to install x-ray machines (metal detectors will not identify lead nor will they identify steel shot if 
buried in muscle tissue) to scan whole muscle cuts and trimmings for the presence of birds hot. 

Quality Assurance in Practice 
The best way to address the leading challenges outlined by the NMCBBQA-1999 is to put a quality assurance 
program into place within each and every dairy and beef production facility in the Umted States. The National 
Cattlemen's Beef Association has played an instrumental role in developing and continually updating the Beef and 
the Dairy/Beef Quality Assurance programs in the United States. Under national guidance, each state/region is 
challenged to implement the quality assurance program for their producers. The guidelines for the National quality 
assurance programs and the best management practices for the Minnesota Beef7Dairy Beef Quality Assurance 
program are outlined below. 

National Dairy/Beef Quality Assurance Guidelines 

FEEDSTUFFS AND SOURCES 
1. The operator maintains a record of pesticide/herbicides use on pasture or crops that could potentially 

lead to violative residues in grazing cattle or feedlot cattle. 
2. Adequate quality control program(s) are in place for incoming feedstuffs. Program(s) should be 

designed to eliminate contamination from molds, mycotoxins or chemicals of incoming feed 
ingredients. Supplier assurance of feed ingredient quality is recommended. 

3. Suspect feeds should be analyzed prior to use. 
4. Ruminant-derived protein sources cannot be fed per FDA regulations. 
5. Feeding by-product ingredients should be supported by sound science. 
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FEED ADDITIVES AND MEDICATIONS 
1. Only FDA approved medicated feed additives will be used in rations. 
2. Medicated feed additives will be used in accordance with the FDA Good Manufacturing Practices 

(GMP) regulation. ' 
3. Follow Judicious Antibiotic Use Guidelines 

A Producers Guide for Judicious Use of Antimicrobials in Cattle 
• Prevent Problems: Emphasize appropriate husbandry and hygiene, routine health 

examinations, and vaccinations. 
• Select and Use Antibiotics Carefully: Consult with your veterinarians on the selection 

and use of antibiotics. Have a valid reason to sue an antibiotic. Therapeutic alternatives 
should be considered prior to using antimicrobial therapy. 

• Avoid Using Antibiotics Important In Human Medicine As First Line Therapy: 
Avoid using as the frrst antibiotic those medications that are important to treating 
strategic human or animal infections. 

• Use the Laboratory to Help You Select Antibiotics: Cultures and susceptibility test 
results should be sued to aid in the selection of antimicrobials, whenever possible. 

• Avoid Using Broad Spectrum: Use narrow spectrum antimicrobials, whenever 
possible. Combination antibiotic therapy is discouraged. 

• Avoid Inappropriate Antibiotic Use: Confme therapeutic antimicrobial use to proven 
clinical indications, avoiding inappropriate uses such as for viral infections without 
bacterial complication. 

• Treatment Programs Should Reflect Best Use Principles: Regimens for therapeutic 
antimicrobial use should be optimized using current pharmacological information and 
principles. 

• Treat the Fewest Number of Animals Possible: Limit antibiotic use to sick or at risk 
animals. 

• Treat for the Recommended Time Period: To minimize the potential for bacteria to 
become resistant to antimicrobials. 

• Avoid Environmental Contamination with Antibiotics: Steps should be taken to 
minimize antimicrobials reaching the environment through spoilage, contaminated 
ground run off or aerosolization. 

• Keep Records to Antibiotic Use: Accurate records of treatment and outcome should be 
sued to evaluate therapeutic regimens and always follow proper withdrawal times. 

• Follow Label Directions: Follow label instructions and never use antibiotics other than 
as labeled without a valid veterinary prescription. 

• Extra-label Antibiotic Use Must Follow FDA Regulations: Prescriptions, including 
extra-label use of medications must meet the Animal Medicinal Drug Use Clarification 
Act (AMOUCA) amendments to the Food, Drug and Cosmetic Act and its regulations. 
This includes having a valid Veterinary-Client-Patient Relationship. 

• Subtherapeutic Antibiotic Use is Discouraged: Antibiotic use should be limited to 
prevent or control disease and should not be used if the principle intent is to improve 
performance. 

4. Extra label use of feed additives is illegal and strictly prohibited. 
5. To avoid violative residues - withdrawal times must be strictly adhered to. 
6. Where applicable, complete records must be kept when formulating or feeding medicated feed rations. 
7. Records are to be kept for a minimum of two years. 
8. Operator will assure that all additives are withdrawn at the proper time to avoid violative residues. 

PROCESSINGffREATMENT AND RECORDS 

1. Following all FDAIUSDAIEPA guidelines for product( s) utilized. 
2. All products are to be used per label directions. 
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3. Extra-label drug use shall be kept to a minimum and used only when prescribed by a veterinarian 
working under a Valid Veterinary Client Patient Relationship (VCPR). 

4. Strict adherence to extended withdrawal periods (as determined by the veterinarian within the context 
of a valid VCPR) shall be employed. ' 

5. Treatment records will be maintained with the following recorded: individual animal or group 
identification, date treated, product administrated and manufacture's lot/serial number, dosage used, 
route and location of administration, earliest date animal will have cleared withdrawal period 

6. When cattle are processed as a group, all cattle within the group shall be identified as such, and the 
following information recorded: group or lot identification, date treated, product administered and 
manufacturer's lot/serial number, dosage used, route and location of administration, earliest date 
animal will have cleared withdrawal period. 

7. All cattle (fed and non-fed) shipped to slaughter will be checked'by appropriate personnel to assure 
that animals that have been treated meet or exceed label or prescription withdrawal times for all animal 
health products administrated. 

8. All processing and treatment records should be transferred with the cattle to the next production level. 
Prospective buyers must be informed of any cattle that have not met withdrawal times. 

INJECTABLE ANIMAL HEALTH PRODUCTS 
1. Products labeled for subcutaneous (SQ) administration should preferably be administered SQ in the 

neck region. 
2. All products labeled for intra-muscular (1M) use shall be given in the neck region only (no exceptions, 

regardless of age). 
3. All products cause tissue damage when injected 1M. Therefore, all 1M use should be avoided if 

possible. 
4. Products cleared for SQ, IV (intra-venous) or oral administration are recommended. 
5. Products with low dosage rates are recommended and proper spacing should be followed. 
6. No more than 10 cc of product is administered per 1M injection-site. 

CARE AND HUSBANDRY PRACTICES 

1. Follow the 'Quality Assurance Herd Health Plan' that conforms to good veterinary and husbandry 
practices. 

2. All cattle will be handled/transported in such a fashion to minimize stress, injury and/or bruising. 
3. Facilities (fences, corrals, load-outs, etc.) should be inspected regularly to ensure proper care and ease 

of handling. 
4. Strive to keep feed, water and handling equipment clean. 
5. Provide appropriate nutritional and feedstuffs management. 
6. Strive to maintain an environment appropriate to the production setting. 
7. Bio-security should be evaluated. 
8. Records should be kept for a minimum of 3 years. 

Minnesota BeeUDairy Beef Quality Assurance Best Management Practices 
1. Prevention of injection-site lesions and abscesses. 
2. Management of feedstuffs, feed additives and medications. 
3. Management of animal health products to prevent residues. 
4. Animal care and ~usbandry practices. 
5. Biosecurity 
6. Early culling to avoid lame and disabled cattle. 
7. Maximize carcass and hide value. 
8. Record keeping. 
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Conclusion 
The goal of the NMCBBQA-1999 Strategy Workshop was to present results of the audits to industry leaders so that 
strategies and consensus could be developed and so that "Quality Losses Per Market Cow ~d Bull Harvested" in 
1999 due to quality defects could be determined. The total value lost per market cow and bull harvested was $68.82 
(Table 9; Roeber et aI., 2000a). Producers can begin to recapture the lost value by managing market cows and bulls 
to minimize defects and quality deficiencies, valued at'$13.82; monitoring the health and condition of market cows 
and bulls, valued at $27.50; and marketing cows and bulls in a timely manner, valued at $27.50. 

More specifically, to assist producers in improving the quality and value of market cows and bulls, four directives to 
producers were developed: 

1. Recognize and maximize the value of your market cows and bulls. 
In 1999, the sale of market cows and bulls accounted for 16% of total returns to the average beef cow/calf 
operation and 4% of the total returns to the average dairy operation. The perception of many producers is 
that market cows and bulls are simply culls rather than an important food source. However, the beef from 
market cows and bulls (beef and dairy) is widely distributed to retail and foodservice in a many forms - not 
just ground beef. Producers are urged to consider their market cows and bulls as "trade-ins," not just 
"junk" intended for disposal. 

2. Be proactive to ensure the safety and integrity of your product. 
With never-ending headlines about E. coli 0157:H7, bovine spongiform encephalopathy (BSE, mad cow 
disease) and foot and mouth disease (FMD), consumer confidence is one of the most important issues 
faCing the beef industry today. As such, market cows and bulls must be free of chemical/antibiotic residues 
and physical contamination, such as needles and lead shot, when shipped for harvest. Additionally, 
producers are encouraged to play their part in providing a safe food supply by maintaining biosecurity 
guidelines and cleanliness of facilities, thus keeping cows and bulls as clean as possible. 

3. Use appropriate management and handling practices to prevent quality defects. 
A number of the quality challenges identified in the audit such as bruises, injection-site lesions, dark 
cutters, inappropriate condition (too fat or too lean), inadequate muscling as a result of emaciation, or 
improperly placed brands, are manageable and can be prevented. Producers should implement a quality 
assurance program and use good management and handling practices to help reduce the incidence of these 
defects. 

4. Closely monitor herd health and market cull cattle timely and appropriately. 
Disease and injury are common in mature cattle. Disease and injury are not always preventable or 
correctable. As such, producers should closely manage their cows and bulls and take appropriate action to 
prevent suffering and to maintain a high level of quality and safety of the product. 

A Quality Assurance Marketing Code of Ethics also was developed to facilitate the implementation of the four 
directives. 

I will only participate in marketing cattle that: 
• Are safe, wholesome and do not pose a public health threat. 
• Are managed under state and national quality assurance guidelines. 
• Continue to be mobile. 
• Are free of any terminal condition (including advanced lymphosarcoma, septicemia, etc.) 
• Are in acceptable body condition. 
• Are free of prolapses with visible fetal membranes. 
• Are free of advanced eye lesions. 
• Are free of advanced lumpy jaw. 
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Furthermore, I will do everything possible to humanely gather, handle and transport cattle in accordance 
with accepted animal husbandry practices. 

Finally, I will humanely euthanized cattle when necessary to prevent suffering. 
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Table 9. Bencbmark Value-Losses for Quality Defects Identified in Pbase n oftbe Audits, NNFBQA-1994 vs. NMCBBQA-1999 

NMCBBQA-1999 witb 
Quality Cballenge NNFBQA-1994 1994 Logic and Prices 

Whole CattlelWbole Carcass Condemnations $11.99 $5.25 

Carcasses Passed for Cooking 

Head Condemnations 

Tongue Condemnations 

Heart Condemnations 

Tripe Condemnations 

Liver Condemnations 
Additional Handling Required for Disabled Cattle 
Hide Value Loss Due to Hot-Iron Brands 

Hide Value Loss Due to Latent Defects and Insect Damage 
Carcasses Passed With Parts Removed 

Arthritic Joint Trimming Loss and Primal-Cut Devaluation From Arthritic Joints 

Bruise Trim and Primal-Cut Devaluation from Bruises 

0.03 0.03 

0.89 0.54 

0.46 0.75 

0.17 0.11 

2.24 0.96 

0.23 0.18 

0.78 0.56 
4.56 5.58 

2.36 3.65 

2.13 1.41 

3.91 1.54 

~ Producer-Related Trim Losses Caused by Application of Zero Tolerance Policy 1.87 0.59 

BirdsbotlBucksbot 

Injection-site Lesions in Top Sirloin Butts and Outside Rounds 

Yellow Color, External Fat 

Dark-Cutting Beef 

Inadequate Muscling 

Excess External Fat 

Light Weight Carcasses and Primal-Cut Devaluation From Light Weights 

Additional HandlingIMl:Ulllgement of Carcasses Tested For Antibiotic Residues 

TOTAL 

Source: Roeber et al., 2000a 

0.66 0.87 

2.27 6.48 

0.06 0.08 

14.43 20.77 

17.74 29.59 

3.12 4.02 

$69.90 $82.96 

NMCBBQA-1999, New Logic, 
Prices and Coverages 

$4.11 

0.03 

0.54 

1.17 
0.05 

2.59 

0.14 

0.56 
3.10 
3.17 

9.72 

2.24 

0.46 

0.52 

1.46 

6.48 

1.41 

18.70 

10.17 

1.28 

0.92 

$68.82 
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