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Abstract 

 

In an attempt to prove the effectiveness of the mineral supplement, Multimin, and the use 

of exogenous estrogen implants to improve the performance of feedlot cattle an experiment was 

conducted giving three steers a Multimin injection and an estrogen implant, three others with just 

the Multimin injection and five control animals.  All treatments were given on the same day and 

when the animals exceeded one thousand pounds they were harvested, evaluated, and chemically 

tested to determine quality and composition of the meat they produced. The averages of the 

results showed the double treated animals at 36.37% fat, 12.21% protein, 37.34% moisture, 

1.38% ash, and a tenderness of 5.26lbs. While the Multimin cattle showed an average of 30.41% 

fat, 12.31% protein, 40.86% moisture, 1.86% ash, and a tenderness of 5.56lbs.  The control 

averaged 47.66% fat, 9.70% protein, 33.64% moisture, .84% ash, and a tenderness of 6.26lbs.  

The data shows that the toughness, and lipid content is greatest in the control animals, while the 

protein, moisture, and ash are highest in the Multimin only treated cattle and the double treated 

cattle were highest in tenderness, and ash.  

 

 

 

 

 

 

 

 

 



Introduction 

 

Due to the increase in the demand for quality protein in diets around the world, efficient 

production of quantity and quality of beef is as important as ever. What used to be accomplished 

with small famers keeping their cattle on the range has now been turned into the feedlot industry 

where mass production of cattle is used to fill the demand. A feedlot is a confined animal feeding 

operation that is used to finish cattle and prepare them for slaughter(Feedlot, 2009). The 

development of the feedlot occurred mainly after the 1940’s and 1950’s.   

Feedlots have many pros. The biggest one being it is able to produce more meat. They are 

able to this faster than grass fed situation and use less land. It also is easier to manage the cattle 

when they are all in pens on one facility and not spread out on thousands of acres. The feedlot 

system allows all of the beef supplied from a feedlot to become homogenized due to the similar 

nature of the grains that the cattle are fed and no environmental variation(Feedlot, 2009). 

However, there are downsides with feedlots as well. It removes the cattle from their natural 

environment and subjects them to a confined living situation with many other animals. They are 

fed high concentrate grain diets instead of normal forage that will let them ruminant naturally. 

They are also exposed to more disease when packed in close quarters with hundreds of animals 

moving in and out all the time. 

 When the popularity of feedlots increased many research efforts were put into figuring 

out the best way to produce the most and healthiest cattle possible.  These research topics 

included veterinarian practices related to herd health management, disease diagnosis, and disease 

prevention. Research was also done in the fields of nutrition and endocrinology to see what diets 



were most effective in producing quality meat in the shortest amount of time possible. Mineral 

supplementation and hormone treatments were also extensively researched to determine the 

safety and usefulness of these supplements. In this study, we are looking at the effectiveness of a 

certain manufactured mineral supplementation and hormone implants to see how it affects 

carcass quality and nutritional analysis.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Literature Review 

 

Mineral supplementation has been a popular research topic over the last few decades. The 

effects of proper minerals in the diet have become more know by research.  The value of using 

supplemental minerals has been overlooked or undervalued in the cattle industry as well as in 

human diets at times(Alkire, 2008). Even though the minerals only make up a small portion of 

the diet, they play a large role in many bodily processes.  Many of the functions that minerals are 

involved in include bone development, growth, energy utilization, membrane structure, muscle 

contraction, enzymatic reactions, fertility, water balance, nerve signal transmission, and hormone 

secretion (Blake, 2012).  In the cattle growing industry the functions that minerals effect that are 

of the greatest interest are growth, energy utilization, and reproduction. Because you want the 

cattle to grow and gain weight for the least amount of food intake and be able to reproduce 

efficiently.  

 The minerals involved in growth and development include calcium, phosphorus, and 

magnesium. Their main role is in bone growth. Bone is approximately sixty to seventy percent 

inorganic mineral(Cambridge, 2013). The remaining portion is made up of organic molecules 

such as collagen and water. Proper bone formation can be greatly hindered if these minerals are 

not present in proper quantities(Cambridge, 2013).  Excessive minerals can be almost as harmful 

as deficiencies. Certain minerals can inhibit the use of others if present in. So ratios and amounts 

are just as important. Deficiencies in calcium and phosphorous can cause rickets, osteoporosis, 

and brittle bones that can be prone to breaking.  

 In reproduction minerals play a very important role.  Reproduction requires proper 

development of the parent’s gonads, the right environment for fertilization, and the right 



nutrition for the fetus to develop properly. Zinc is a mineral that is essential in the development 

of the reproductive organs(Nuble, n.d.). If a zinc deficiency exists this will often delay sexual 

maturity. Zinc has a greater role in males, because it also affects the male hormones and sperm 

production(Nuble, n.d.).  

Minerals role in metabolism is one of the main reasons it is supplemented in feedlot 

cattle. Proper energy utilization cannot happen unless a healthy balance of minerals are in the 

diet. Two minerals that play a key role in energy utilization are zinc and magnesium. Magnesium 

is responsible for helping to break down food and releases the stored energy from the food. Zinc 

also help in the metabolism process, by also helping to release energy for ingested food(Blake, 

2012).  

Hormones are another research topic that is gaining speed and being looked at. Hormones 

are responsible for controlling many body processes.  These processes include blood pressure, 

blood glucose, growth, development, excretion, reproduction, and mental function. Hormones 

are also a very controversial topic when discussed in regards to supplemental cattle intended for 

food. Many people believe that adding hormones to the cattle before we eat it will cause serious 

health problems. Certain hormones in excessive amounts can be seen to carry over and end up in 

the human body that consumed that meat. Other types of hormones used to improve cattle 

performance are quite harmless(Stewart, n.d.). Slow release estrogen implants are commonly 

used and seem to pose little threat to the consumers. Estrogen is a naturally occurring hormone in 

both male and female and unless present in abnormally high amounts will cause no harm. When 

giving an estrogen implant to steers before putting them on feed is just a way to increase the 

growth and fat accumulation in the steer. 



Methodology 

On August, 28
th

 2012, sixteen cattle were placed on feed at the U of A feedlot. Eleven of these 

sixteen become the test subjects for this project. They were all weighed every three to four weeks 

and their weight gains were recorded until they reached over one thousand pounds and brought 

to harvest.  

 Multimin Injection-  MULTIMIN® 90 provides Zinc, Manganese, Copper and Selenium in a 

readily available form as an injectable, which bypasses antagonists in feed, forage, distillers grain and 

drinking water that can reduce the absorption of these critical trace minerals. (Multimin.com, 2013) 

Feed ration for the cattle 

Composition:   Corn-60.43%     Alfalfa-28.38%     Molasses-6.31%     Mineral-1.94%                        

Soybean Meal-1.94%     Pre-mix of Rumensin/Tylan-1% 

 

Nutritional analysis of ration 

Protein %= 13.44,    Fat %=1.21,    Moisture %=16.13,    Ash %= 7.98 

 

Weights while on feed. 

 

Anima

l  

8/28/12 9/25/12 10/23/12 12/4/12 1/4/13 1/23/13 2/5/13 3/19/13 

1201 528 618 734 850 928 994 1018 1094 

1202 592 648 756 854 936 948 1000 Harvested 

1203 642 678 776 868 946 1016 1048 Harvested 

1204 598 666 732 860 922 950 1010 1080 

1205 642 748 842 944 1018 1088 Harvested  

1206 590 688 742 938 998 1064 Harvested  

1207 620 718 764 956 1032 1078 Harvested  

1208 598 704 820 946 1034 1068 Harvested  

1209 626 746 850 1042 1036 1166 Harvested  

1211 562 660 746 856 902 938 966 1056 

1215 564 646 722 688 874 918 960 1068 

 

 

 

http://www.multiminusa.com/products


Animals with ear hormone implants and Multimin vitamin injection. 

1201 

1202 

1209 



Animals with only Multimin injections 

1203 

1204 

1211 



Control Animals 

1205                                                                                       1206 

 

 

1207                                                                                    1208 

1215  



Procedure #1- Shear Testing 

 To check the quality of the carcass a shear test is used. This test checks the tenderness of 

a ribeye steak cut. The cut is taken and cooked until the center is at 160 degrees F.  A meat 

thermometer is used to determine when this temperature is obtained. Once cooked the steak is 

placed on a plate with the appropriate animal number and eight cores of meat are taken from the 

center of the steak(Figure #1 and #2).  Then the weight needed to cut the core in half is measured 

in pounds of pressure. The highest and lowest weights are removed and an average is taken of 

the remaining six.  An average reading of tenderness would be seven pounds of pressure. 

  

Figure #1   Steak cooked to 160 F                                  Figure #2 Ribeye cores 

Figure #3 Machine used to measure pounds of pressure. 



Procedure #2- Nutritional Analysis 

 To determine nutritional analysis of the meat from the different carcasses four different 

test were done on the ground up flank sample of all the cattle in the study. The four tests were 

moisture, ash, fat, and protein percentages in the meat.  

Moisture - To obtain a samples percent moisture, a 50 mL beaker was labeled with the animal 

number then put in the oven at 215 degrees Fahrenheit for fifteen minutes.  This beaker was then 

allowed to cool in a desiccator for another fifteen minutes to ensure the most accurate weight 

readings.  The beaker is then weighed and that weight recorded. This desiccated beaker is then 

placed on a tarred scale. Two grams of ground flank sample is added to the beaker and the exact 

sample weight is recorded.  Next the sample is placed in a vacuum oven set between 10-15 psi 

and heated where it will be allowed to dry out for approximately five hours. Once completely 

dried out the sample and beaker are weighed and calculations can be done to determine the 

percent moisture.  

Figure #4 Vacuum for moisture sample 

 Figure#5 Desiccator  

   



Ash-  

A crucible was cleaned and labeled with a pencil. Then placed in the oven at 215 degrees 

F for fifteen minute and then allowed to cool in the desiccator for another fifteen minutes. The 

crucible was then weighed and that weight recorded. The scale is then tarred and then 

approximately two grams of ground up flank sample is placed in the crucible. The exact weight 

of the sample is then recorded and the crucible and sample are then placed into the furnace and 

allowed to bake at five hundred degrees for three to five hours or until light grey. The crucible is 

removed, allowed to cool in the desiccator, and then weighed so calculations can be made. 

 

Figure #6 Furnace  Figure #7 Crucibles  

 

Lipid- 

Take a fifty mL beaker and heat to 215 degrees F for fifteen min, and then desiccate for 

15 minutes. A disposable thimble is taken and tarred on the scale.  Two grams of the sample is 

then placed in the thimble and the exact sample weight is then recorded.  The thimble is then 

placed in the distillation apparatus. The top of the apparatus is then put in place and a 250mL 

bulb with the animal number on it and approximately fifty mL anhydrous ether. The heat was 

then turned on and the sample was allowed to distill for approximately three hours.  The heat is 



turned off and the ether in the bulb is poured into the weighed beaker. The ether is then allowed 

to evaporate and then weighted again to determine a final weight so calculations can be made.  

   

Figure # 8 Distillation apparatus                                                  Figure # 9 Evaporation 

 

Figure #10 Fully evaporated lipid sample 

 

Protein- 

            In a one hundred mL long neck bulb, two grams of flank sample, two crushed catalyst 

tablets, five boiling beads, and twenty mL of sulfuric acid. This bulb is placed on low heat for 



fifteen minutes and turned up slowly at fifteen minute intervals until it is on high. Then the 

mixture is allowed to boil on high until the color of the mixture changes from black to green. 

Then the heat is turned off and the mixture is allowed to cool. Next 250mL of DI water, 50 mL 

of NaOH are prepared in graduated cylinders. Part of the DI water is slowly added to the green 

mixture until the acid/water reaction slows down. Then the mixture and remaining DI water are 

both poured into a larger bulb for distillation. The NaOH is then also added to the large bulb. 

This is then taken to the protein distillation apparatus and carefully set up with a trapping flask 

that is made up of 50 mls boric acid and five drops of a color indicator. The heat is then turned 

on and the apparatus is allowed to distill until the trapping flask level rises to 100mls. This 

trapping flask is then brought to be titrated with hydrochloric acid until the color changes to blue. 

Figure # 11 Heating protein samples in hood. 

Figure #12 Protein distilation

 



Figure # 13 Trapping flask after titration 

 

 

Calculations- 

% protein= [ (Mls used to X HCL normality) X 1.4007/ Sample weight] X 6.25  

 % lipid=  [Final weight – beaker weight/sample weight] X100 = % lipid 

 % moisture= [ (moisture beaker + sample weight) – final weight/sample weight] X 100 

 % ash= [ (Final weight – crucible weight) / sample weight] X 100  

 

 

 

 



Total carcass % equation 

  15-(.964 X FT) + (.021 X REA) – (.065 X MS) – (.033 X % Fat) + (.208 X % protein) – (.019 

X % moisture)  = total % protein  

3.05 – (.039 X HCW) + (.097 X REA) + (3.31 X YG) + (.785 X KF) + (.464 X QG) + (.242 X % 

fat) = total % lipid 

74.1 + (.033 X HCW) – (.083 X REA) – (2.31 X YG) – (.819 X KF) – (.273 X QG) – (.205 X % 

fat)= total % moisture  

*See appendix A  

 

 

 

Data- 

 

 HCW Maturity 

Score 

Quality 

Grade 

Color Firmness Texture Marbling 

Score 

1201 660 A C- 5 6 6 560 

1202 613 A C- 6 6 6 500 

1203 663 A C- 6 6 6 550 

1204 649 A C 6 6 6 580 

1205 642 A C- 6 6 6 570 

1206 632 A C- 6 6 6 570 

1207 634 A C- 6 6 6 520 

1208 654 A C- 6 6 6 480 

1209 680 A C 6 6 6 740 

1211 652 A C- 5    blood 

splashing 

6 6 540 

1215 644 A C- 6 6 6 500 

 

 

 

 

 



Animal # Fat Thickness REA REA/CWT Kidney Fat % Yield Grade 

1201 .5 11.5 1.74 4 3.38 

1202 .4 11 1.79 3 2.91 

1203 .4 11.5 1.73 3.5 3.04 

1204 .4 13.8 2.13 3 2.15 

1205 .6 10.4 1.62 2.5 3.62 

1206 .3 11.4 1.80 2 2.40 

1207 .4 14.5 2.29 2.5 1.77 

1208 .3 14.8 2.26 2 1.40 

1209 .5 11.8 1.74 2 2.96 

1211 .2 13.4 2.06 3 1.79 

1215 .4 12.9 2.00 2.5 2.32 

 

 

 1201 1202 1203 1204 1205 1206 1207 1208 

Top Round 13.8 13.6 16.4 18.3 13.6 13.6 14.1 15 

Bottom Round 14.8 12.7 15.3 16.1 13.8 14.5 13.8 14.9 

Knuckle 7.3 6.7 8.2 8.9 7.5 8.2 9 8.4 

Chuck Clod 18.1 16.6 20.3 18.5 15.0 16.5 16.3 16 

Chuck Blade 20.4 18.8 22.8 24.2 19.1 20.9 20.2 19.1 

Chuck Ribs 4.2 3.9 4.6 3.2 3.1 3.8 3.6 3.1 

Flap Meat 4 3.7 4.2 3 3.0 3.2 3.3 3.4 

Brisket 8.2 8.0 9.7 7.8 5.9 6.3 8 7.2 

Rib 18.4 16.9 20.4 19.5 19.8 16.7 20.3 19.2 

Top Sirloin 8 7.4 9.0 10 8.3 8.6 9 9.6 

TriTip 2.2 2.0 2.2 2.7 2.2 2.3 2 2.8 

Tenderloin 2.1 1.9 2.3 2.1 2.2 2.3 2.1 1.8 

Short Loin 15.4 14.2 17.2 18.8 18.6 16 16.2 14.6 

Flank Steak 1.6 1.5 1.7 1.9 1.1 1.1 1.3 1.1 

Skirt 2.0 1.8 2.2 2.1 1.1 1.9 1.7 2.2 

Lean Trim 68.6 44 68.2 63.2 46.6 50.3 56.4 50.8 

Fat Trim 66.7 71.5 40.8 48.5 40.7 33.5 36 33.1 

Bone Trim 68.5 50.9 51.3 53.7 53.5 57.8 47.5 54.1 

KPH *** *** ** 11.6 7.1 8.9 8.5 9.2 

Plate  N/A N/A N/A 12.7 6.7 N/A N/A 5.2 

 

 1209 1211 1215 

Top Round 13.5 15.6 12.3 

Bottom Round 13 16.6 15.7 

Knuckle 8.5 7.7 7.8 

Chuck Clod 15.4 16.6 16.4 

Chuck Blade 21.9 21.3 20.3 



Chuck Ribs 4.2 3.8 4.4 

Flap Meat 2.7 3.3 3.5 

Brisket 6.6 7.5 7.8 

Rib 19.3 20.7 22.7 

Top Sirloin 9.4 8.9 9.8 

TriTip 2.2 2.6 2.6 

Tenderloin 2.5 2.1 2.1 

Short Loin 19 16.9 16.6 

Flank Steak 1.4 1.4 2.0 

Skirt 1 2.4 2.3 

Lean Trim 54 59.9 53.8 

Fat Trim 38 46.3 45.0 

Bone Trim 56.4 48.2 50.0 

KPH 7.9 12.8 10.1 

Plate 5.5 13.8 14.6 

 

 

 

 

 

 

Animal # Average of 8 samples (lbs.) Score (tender<7, average=7, 

tough>7) 

1201 4.8 Tender 

1202 N/A N/A 

1203 N/A N/A 

1204 5.32 Tender 

1205 6.35 Slight Tender 

1206 5.75 Tender 

1207 7.48 Slightly Tough 

1208 5.58 Tender 

1209 5.72 Tender 

1211 5.75 Tender 

1215 6.15 Tender 

 

 

   



Animal # % Protein from flank % in total carcass Score from flank  

1201 11.52 15.02 Middle 

1202 14.42 15.90 High 

1203 13.54 15.61 High 

1204 12.35 15.69 High 

1205 9.92 13.72 Low 

1206 8.13 14.03 Low 

1207 9.98 14.80 Middle 

1208 12.32 15.67 Middle 

1209 10.7 14.09 Middle 

1211 11.04 15.96 Middle 

1215 8.14 15.07 Low 

 

 

Animal # % Fat  from flank % in total carcass Score from flank 

1201 31.19 32.26 Middle 

1202 28.60 27.74 Low 

1203 30.62 29.81 Middle 

1204 31.42 27.87 Middle 

1205 51.72 33.94 High 

1206 56.88 30.77 High 

1207 50.45 30.17 High 

1208 49.70 27.60 Middle 

1209 49.30 30.98 Middle 

1211 29.19 25.41 Low 

1215 29.57 25.84 Low 

 

 

Animal # % Moisture from flank % in total carcass Score from flank 

1201 36.72 50.54 Middle 

1202 43.02 54.70 High 

1203 43.57 52.67 High 

1204 37.70 54.24 Middle 

1205 31.57 49.96 Low 

1206 32.19 52.28 Low 

1207 37.53 52.24 Middle 

1208 37.22 54.42 Middle 

1209 32.27 52.43 Middle 

1211 41.30 56.03 High 

1215 29.70 56.16 Low 

 



 

Animal # % Ash  Score 

1201 1.88 High 

1202 1.67 Middle 

1203 1.88 High 

1204 1.78 Middle 

1205 .68 Low 

1206 .75 Low 

1207 1.07 Middle 

1208 .94 Middle 

1209 .59 Low 

1211 1.91 High 

1215 .74 Middle 

 

 

 

 

 



 

 

 
 

Figure #14 Shots of rib eyes from eight animals. The bottom right shows blood 

splashing from ruptured capillaries due to stress before harvesting.  

 

 

 

 

 

 



Conclusion 

 

With feedlots becoming a more popular to fufill the demand feedlot owners and 

managers need to continue to improve their methods keep up with the demand. The cost of 

raising cattle has increased over the years due to more expensive land, increased cost of labor, 

and increase cost of feed especially corn. When corn started being used as a source for ethanol 

for humans the supply of corn available for cattle consumption decrease which caused the cost to 

rise. All these factors have made feed efficiency and herd heath so important to maintain a profit. 

If feed efficiency drops even slightly within a feedlot that can mean the difference between a loss 

and a profit.  

One proven way to help with the overall health and production is nutrition. Cattle that are 

not receiving the proper nutrition will be more susceptible to disease and not produce well. Aside 

from the standard nutrition aspects of calories, fat, and protein, minerals are also one of the vital 

portions of a proper ration. This experiment showed that injecting minerals into the animal when 

it arrives at the feedlot has benefits. The animal that got the injection in this experiment had 

higher protein, lower fat, more tenderness, and more ash then the control animals. This study was 

a relatively small study so more research on Multimin should be conducted, but based on our 

knowledge of the mammalian physiology and the importance on minerals in the proper function 

of that physiology it seems obvious that it will be worth the time and money of feedlot managers 

to use Multimin injection on their incoming steers.  
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Appendix A 

Excel sheets of calculations- 

 

 

 

 

REA MS %f %p %m

1.22428 74.175 1.557675 15 0.975 31.19 1.02927 11.52 2.39616 36.72 0.69768 15.02761

0.979424 70.95 1.48995 13 0.845 28.6 0.9438 14.42 2.99936 43.02 0.81738 15.90371

0.979424 74.175 1.557675 14.5 0.9425 30.62 1.01046 13.54 2.81632 43.57 0.82783 15.61378

0.979424 89.01 1.86921 15.5 1.0075 31.42 1.03686 12.35 2.5688 37.7 0.7163 15.69793

1.469136 67.08 1.40868 15 0.975 51.72 1.70676 9.92 2.06336 31.57 0.59983 13.72131

0.734568 73.53 1.54413 15 0.975 56.88 1.87704 8.13 1.69104 32.19 0.61161 14.03695

0.979424 93.525 1.964025 13.5 0.8775 50.45 1.66485 9.98 2.07584 37.53 0.71307 14.80502

0.734568 95.46 2.00466 12.5 0.8125 49.7 1.6401 12.32 2.56256 37.22 0.70718 15.67287

1.22428 76.11 1.59831 19.5 1.2675 49.3 1.6269 10.7 2.2256 32.27 0.61313 14.0921

0.489712 86.43 1.81503 14 0.91 29.19 0.96327 11.04 2.29632 41.3 0.7847 15.96367

0.979424 83.205 1.747305 13 0.845 29.57 0.97581 8.14 1.69312 29.7 0.5643 15.07589

yg kf QG %f final carcass lipid

3.378 11.18118 12 9.42 12 5.568 31.19 7.54798 32.26214

2.9094 9.630114 8.359091 6.561886 12 5.568 28.6 6.9212 27.74653

3.0394 10.06041 10.54773 8.279966 12 5.568 30.62 7.41004 29.81021

2.1502 7.117162 8.85 6.94725 13 6.032 31.42 7.60364 27.87902

3.6116 11.9544 7.295455 5.726932 12 5.568 51.72 12.51624 33.94142

2.4036 7.955916 5.745455 4.510182 12 5.568 56.88 13.76496 30.77783

1.7692 5.856052 7.204545 5.655568 12 5.568 50.45 12.2089 30.17135

1.3992 4.631352 5.945455 4.667182 12 5.568 49.7 12.0274 27.60992

2.958 9.79098 6.181818 4.852727 13 6.032 49.3 11.9306 30.98443

1.7896 5.923576 8.890909 6.979364 12 5.568 29.19 7.06398 25.41045

2.3192 7.676552 7.318182 5.744773 12 5.568 29.57 7.15594 25.84979

HCW REA cm2 YG KF QG %fat Moisture

1201 300 9.9 74.175 6.156525 3.378 7.80318 12 9.828 12 3.276 31.19 6.39395 50.54235

1202 278.6364 9.195 70.95 5.88885 2.9094 6.720714 8.359091 6.846095 12 3.276 28.6 5.863 54.70034

1203 301.3636 9.945 74.175 6.156525 3.0394 7.021014 10.54773 8.638589 12 3.276 30.62 6.2771 52.67577

1204 295 9.735 89.01 7.38783 2.1502 4.966962 8.85 7.24815 13 3.549 31.42 6.4411 54.24196

1205 291.8182 9.63 67.08 5.56764 3.6116 8.342796 7.295455 5.974977 12 3.276 51.72 10.6026 49.96599

1206 287.2727 9.48 73.53 6.10299 2.4036 5.552316 5.745455 4.705527 12 3.276 56.88 11.6604 52.28277

1207 288.1818 9.51 93.525 7.762575 1.7692 4.086852 7.204545 5.900523 12 3.276 50.45 10.34225 52.2418

1208 297.2727 9.81 95.46 7.92318 1.3992 3.232152 5.945455 4.869327 12 3.276 49.7 10.1885 54.42084

1209 309.0909 10.2 76.11 6.31713 2.958 6.83298 6.181818 5.062909 13 3.549 49.3 10.1065 52.43148

1211 296.3636 9.78 86.43 7.17369 1.7896 4.133976 8.890909 7.281655 12 3.276 29.19 5.98395 56.03073

1215 292.7273 9.66 83.205 6.906015 2.3192 5.357352 7.318182 5.993591 12 3.276 29.57 6.06185 56.16519




