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Washington, D. C. v July, 1925 

EFFECT OF FEEDING GREEN RYE AND GREEN COWPEAS ON THE FLAVOR 
AND ODOR OF MiLK 

By C. J. Bascock, Assistant Market Milk Specialist, Bureau of Dairying 
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Although silage furnishes a satisfactory feed to supplement short 
. Summer pasture, “there are cases where so few cows are kept that they 
can not consume the silage fast enough to prevent its Spouing, or 
silage may not be available. Under thes se conditions the wise dairy- 
man will provide a well-planned succession of soiling crops to 
keep up the milk flow when pastures are scanty. Where the climate 
is favorable, rye and cowpeas are well adapted to fit into the suc- 
cession of soiling crops. 

Like other succulent feeds, green rye and green cowpeas may 
have a tendency to impart undesirable flavors and odors to the milk. 
In order to determine whether such flavors and odors are imparted 
to the milk, feeding experiments were conducted by the Bureau of 
Dairying at its experiment farm at Beltsville, Md.? The specific 
objects of the investigation were (1) to determine whether feeding 

1 The effects of silage, green alfalfa, green corn, turnips, cabbage, potatoes, and garlic 
haye been studied and reported in U. s. Department of Agriculture Bulletins No. "1097, 
“The Effect of Silage on the Flavor and Odor of Milk’; No. 1190, “‘The Effect of 
Feeding Green Alfalfa and Green Corn.on the Flavor and Odor of Milk 72°** NOs, 1208; 
“ Effect of Feeding Turnips on the Flavor and Odor of Milk’; No. 1297, ‘‘ Effect of 
Feeding Cabbage and Potatoes on the Flavor and Odor of Milk’’; and No. 1326, “ Effect 
of Garlic on the Flavor and Odor of Milk.” 

*The writer acknowledges the assistance of T,. E. Woodward, in charge of the Dairy 
Experiment Farm, Beltsville, Md., and James L. Gordon, herdsman, who supervised the 
experimental work at the farm. 

43523°—25 
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green rye and green cowpeas affects the flavor and odor of milk 
and (2) to determine how these feeds may be fed and the milk han- 
dled so as to minimize such effect, if objectionable, on the quality of 
the product. 

EXPERIMENTAL FEEDING OF GREEN RYE 

PROCEDURE 

The investigation was conducted with 10 Holstein and 10 Jersey 
cows. The ones selected were giving milk relatively free from ab- 
normal flavors and odors, when fed a basic hay and grain ration. 
They were representative of their respective breeds, the average 
weight of the Jersey cows being 976 pounds and that of the Holstein 
cows 1,271 pounds. 

The stage of lactation varied from fresh cows to those nearing the 
end of their lactation period. The average daily milk production 
of the Jersey cows was 23.3 pounds, the highest individual daily 
average being 41.2 pounds, the lowest 10.1 pounds. The Holstein 
cows gave an average daily milk production of 37.7% pounds, the 
highest indigidual daily average being 57.3 pounds, the lowest 20.2 
pounds. The average daily milk production of all the cows was 30.5 
pounds. 

The green rye was cut and fed before it had headed out. The 
cutting started when it was about 15 inches high. In addition to 
green rye, the cows received, in proportion to the amount of milk 
produced, varying quantities of the following grain mixture: Hom- 
iny feed, bran, and oats, 100 pounds each; cottonseed meal and lin- 
seed meal, 50 pounds each. The average quantity of grain fed daily 
was 8.3 pounds. 

The ration was then completed by feeding the cows what alfalfa 
hay they would readily consume. This varied considerably, ranging 
from 6.8 pounds to 18.6 pounds, depending upon the quantity of° 
green rye the cows were receiving. The average daily quantity of 
alfalfa hay received was 12.3 pounds. 

The cows were divided into groups of five each. One group 
received only the basic hay and grain ration, and were known as 
checks. The other three groups received, respectively, in addition to 
the hay and grain ration, the following quantities of green rye: 

15 pounds one hour before milking. 
30 pounds one hour before milking. 
30 pounds immediately after milking. 

The cows were fed these rations for four consecutive days, then 
for one day no green rye was fed, after which the cows in the various 
groups were interchanged in order to equalize any abnormal results 
due to the milk of an individual animal. The feeding of green rye 
was then resumed. 

Samples were taken from the milk of each cow at the time of 
milking, given a key number, and cooled but not aerated. The 
samples were judged for flavor and odor by experienced judges, who 
had no knowledge of the key. An “opinion,” as this term is used in 
the following pages, denotes the decision of a judge in regard to one 
sample. 
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In judging the samples, all fiavors and odors which the judges be- 
lieved to be due to feed were designated as “abnormal” and the 
varying degrees in which they were found to be abnormal were 
classified as “ very slightly off,” “slightly off,” and “ off.” 

The majority of consumers might have no serious objection to 
those samples rated as “slightly off,” and it is doubtful whether the 
flavors and odors rated 
as “very slightly off” +00 
would be noticed by: 
persons other than those 
accustomed to judging 
milk and cream. 
When no feed flavor 

or odor was percepti- 
ble the sample was 
rated as “normal.” ‘The 
normal samples were 
subdivided into two 
classes—O. K., and flat 
or watery. ‘These classes 
are not Shown in the 
following tables, as there 
was practically no differ- 
ence in the percentage of 
opinions rating the sam- 

AA~- CALE CA 

PUSS eae wa watery Inthe Ql pseouwas HOUR BEFORE /4/L/IN@ 
various groups, includ- ¢ -2040wwas /HovR BEFORE AILATIVA 
j ] 2-30 POUNDS VWUIEVUEITELY PETER /O1LAT. 
ing the check samples. ZL LR O/LATNG 

The check samples Qnoenex ZB iscvawrer o-F 
were taken from the . st 
milk produced by cows Sve5crsierrir ore & OFF 
receiving only the basic Fig. 1.—HEffect of feeding green rye on the flavor and 

: : odor of milk 
hay and grain ration. 
There were very few of these in which slight abnormal flavors 
and odors were perceptible. A total of 296 opinions on 59 
samples showed 98 per cent rating the milk normal in flavor and 
97.6 per cent normal in odor. All of the abnormal flavors and 
odors, 1. e., 2 per cent and 2.4 per cent of the opinions on flavor 
and odor, respectively, were rated as very slightly off. (See Table 1 
and fig. 1.) 

AFLAFLOR ODO 

PER CEN?” OF OFINIONG 

TABLE 1.—Opinions on fiavor and odor of 59 samples of milk from cows fed 
basic rations of hay and grain (check cows) 

Flavor Odor 

Character of samples 

Opinions | Per cent | Opinions} Per cent 

290 98. 0 289 97.6 
6 2.0 7 2.4 
0 0 0 0 
0 0 0 0 

296 100. 0 296 100. 0 
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FEEDING 15 POUNDS ONE HOUR BEFORE MILKING 

When the cows consumed 15 pounds of green rye one hour before 
milking there was but a slight effect on either the flavor or odor of 
the milk produced. A total of 282 opinions on 57 samples of milk 
produced by cows consuming this quantity of green rye showed 86.9 
per cent of the opinions rating the milk normal in flavor and 86.5 
per cent normal in odor. In the case of abnormal flavors 10.6 per 
cent of the opinions rated the milk very slightly off and 2.5 per cent 
slightly off. Likewise 11 per cent of the opinions rated the milk 
very slightly off and 2.5 per cent slightly off in odor. None of the 
opinions rated the milk off in either flavor or odor. (See Table 2 
and fig. 1.) 

TABLE 2.—Opinions on flavor and odor of 57 samples of milk from cows fed 15 
pounds of green rye one hour before milking 

Flavor Odor 

Character of samples 

Opinions} Per cent | Opinions} Per cent 

TN COpET eg NE DLC Ra SD RR Maas eter PAu On Ree a 9 Chil sp coe me Petal 245 86. 
1 

t 6.9 244 86.5 
Werny Slighthyso these! : ce 8.2 8 Bee es eae 30 0.6 31 11.0 
ES) Ursa 01h AO) 0 tee cea nts cae oe ee gE een at SAG Dee, Menon om San ee 7 2.5 7 2.5 
CORR AS Cee ee oe Oy ee emer le CON I at Oe A PR 0 0 0 0 

Total ee) CR ae neadanoN 127 282 100. 0 282 | 100. 0 

FEEDING 30 POUNDS ONE HOUR BEFORE MILKING 

Increasing the quantity of green rye consumed one hour before 
milking from 15 to 30 pounds increased to a slight extent the per- 
centage of abnormal flavors and odors in the milk. A total of 300 
opinions on 60 samples of milk, produced by cows consuming the 
larger quantity of green rye, showed 75 per cent of the opinions rat- 
ing the milk normal in flavor and 73.3 per cent normal in odor. In 
the case of abnormal flavors 20 per cent rated the milk very slightly 
off and 5 per cent slightly off. Likewise, 20 per cent of the opinions 
rated the milk very slightly off and 6.7 per cent slightly off in odor. 
None of the opinions rated the milk off in either flavor or odor. (See 
Table 3 and fig. 1.) 

TABLE 3.—Opinions on flavor and odor of 60 samples of milk from cows fed 30 
pounds of green rye 1 hour before milking 

Flavor Odor 

Character of samples 

Opinions | Per cent | Opinions} Per cent 

ds ayn 00¢:) (Sp See Re SN RR See een NS Ore IL, Ve eee ee 225 RONG 220 73.3 
WeELY- SUP MULY Ofte een teem eee ea ae rere a eae erie ee peta 60 20. 0 60 20. 0 
Shieh Gli otiaess ek ae ae epniNy ) B O'S Ee es ee eee 15 5.0 20 6.7 

ie a eh Se SN ye Rees SR Son ee ee eee 0 0 0 0 

AN OE C0 ON ANE NEE hbk Sete Se 300| 100.0 300 100. 0 
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FEEDING 30 POUNDS IMMEDIATELY AFTER MILKING 

There was but little effect on either the flavor or odor of the milk 
produced at the next milking when cows consumed 80 pounds of © 
green rye immediately after the previous milking. A total of 299 
opinions on 60 samples of milk, produced by cows consuming this 
quantity of green rye immediately after milking, showed 92.3 per 
cent of the opinions rating the milk normal in fiavor, and 91.6 per 
cent normal in odor. In the case of abnormal flavors, 7 per cent 
of the opinions rated the milk very slightly off and 0.7 per cent 
slightly off. Likewise, 7.4 per cent of the opinions rated the milk 
very slightly off and 1 per cent slightly off in odor. None of the 
opinions rated the milk off in either flavor or odor. (See Table 4 
and fig. 1.) 

TABLE 4.—Opinions on flavor and odor of 60 samples of milk from cows fed 
380 pounds of green rye immediately after milking 

Flavor Odor 

Character of samples rn eae ae i 

Opinions | Per cent | Opinions| Per cent 

SS | || —— | 

Normal seats te BALLS 2 RP IO Ga ly age 276 92. 2.3 274 91.6 
WCE VASE Orla Thy; O flea toh ie eines retinue ole ee ea eg eg 21 7.0 22 7.4 
SH TREM CY RYO) BB erage cae be tee ta aly ae re apap es epg od omer Ty 2 0.7 3 1.0 
FESR a FR EPP A oa ate a jut eat San i iY 0 0 0 0 

0 0 ANCA Gt gOllge SC IOs ON? Si Sia et ieee ee ea 299 | 100. | 299 | 100. 

EXPERIMENTAL FEEDING OF GREEN COWPEAS 

PROCEDURE 

In order to determine what effect feeding green cowpeas has on the 
flavor and odor of milk, feeding experiments similar to those with 
green rye were conducted. The samples were handled and judged 
in the same manner as those taken when green rye was fed. 

The investigation was conducted with 7 Holstein and 13 Jersey 
cows. The average weight of the Holstein cows was 1,169 pounds, 
and of the Jerseys 923 pounds. The average daily milk production 
of the Holstein cows was 22.5 pounds, the highest individual average 
being 31.7 pounds and the lowest 9.4 pounds. The Jersey cows gave 
an average daily milk production of 16.3 pounds, the highest individ- 
ual average being 25.3 pounds and the lowest 8.5 pounds. The aver- 
age daily milk production of ail the cows was 18.4 pounds. 

The cowpeas were fed soon after blooming and before the seed had 
formed. In addition to green cowpeas, the cows were fed varying 
quantities of the same grain mixture as was given during the green- 
rye experiments, and the ration was completed by feeding what al- 
falfa hay the cows would readily consume. The average quantity 
of grain fed daily was 8.3 pounds. The largest quantity received 
by any cow was 15 pounds, the smallest 3 pounds. The quantity of 
alfalfa hay fed daily varied from 8 to 18.8 pounds, depending upon 
the quantity of green cowpeas the cows were receiving. The average 
daily quantity of alfalfa hay consumed was 12.6 pounds. 
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The check samples were taken from the milk of the check cows, 
which were fed only the basic hay and grain ration. Some abnormal 
flavors. and odors were noted in these samples, but they were mostly 
very slight, and undoubtedly were instances of the abnormal! flavors 
and odors frequently encountered in milk from individual cows. A 
total of 251 opinions on 71 samples showed 92.4 per cent rating the 
milk normal in both flavor and odor. The greater percentage of the 
abnormal fiavors and odors—7.2 per cent—were rated as very slightly 
off, while one opinion or 0.4 per cent rated a sample as slightly off. 
There were no opinions rating a sample off in either flavor or odor. 
(See Table 5 and fig. 2.) 

TABLE 5.—Opinions on flavor and odor of 71 samples of milk from cows fed 
basic rations of hay and grain (check cows) 

Flavor Odor 

Character of samples 

Opinions | Per cent | Opinions} Per cent 

INO TTN os hee See ee 8 ea Sa ee arp rte ith Ls ee 232 92. 4 232 92. 4 
Wieryslien thy thes 2 sete ay ee ee 18 7. 2 18 Le 
Shp htly Olle eee | REIS PEE CIR baal 9. Soa ato 1 0. 4 1 0.4 
Ott Aa ae © eee SN eens 6 TIRE EX SAREE SOO OE ETS, 0 | 0 0 a0 

1815 | Ne CORER CO Spee A, PUA RR yet nt ed aN We penee OS PEE YY oN 251 100. 0 251 | 100. 0 

FEEDING 15 POUNDS ONE HOUR BEFORE MILKING 

When the cows consumed an average of 14.7 pounds (out of 15 
pounds fed) of green cowpeas one hour before milking, there was a 
slight effect on both the flavor and the odor of the milk produced. 
A total of 237 opinions on 67 samples of milk produced by cows con- 
suming this quantity of green cowpeas showed 75.5 per cent of the 
opinions rating the milk normal in both flavor and odor. In the case 
of abnormal flavors, 20.3 per cent of the opinions rated the milk very 
slightly off and 4.2 per cent slightly off. Likewise 19.8 per cent of 
the opinions rated the milk very slightly off and 4.7 per cent slightly 
off in odor. None of the opinions rated the milk off in either flavor 
or odor. (See Table 6 and Fig. 2.) 

TABLE 6.—Opinions on flavor and odor of 67 samples of milk from cows fed 15 
pounds (average consumed 14.7 pounds) of cowpeas one hour before milking 

Flavor | Odor 

Character of samples 

Opinions} Per cent | Opinions} Per cent 

iNormal’ Ope Mater tity oy £0) BE BR ESS Le EE 179 75. 5 179 75.5 
Wervisliein tly: tit ieee ee ey Be ye ee ee ee 48 20.3 47 19.8 
Shehthy off! 3 ee Fb PP ae EEL, CONS AUR 10 4.2 11 4.7 
OO) Fete eno eee ep iaed ok g ie epee aay ed Re page 3 0 0 0 0 

100. 0 | 237 100. 0 
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FEEDING 30 POUNDS ONE HOUR BEFORE MILKING 

When the quantity of green cowpeas consumed was increased from 
an average of i147 
pounds (out of 15 
pounds fed) to an aver- 
age of 29.2 pounds (out 
of 30 pounds fed) there 
was an increase in the 
percentage of abnormal 
flavors and odors in the 
milk. <A total of 195 
opinions on 55 sam- 
ples produced by cows 
consuming the larger 
quantity of green cow- 
peas showed 69.2 per 
cent of the opinions rat- 
ing the milk normal in 
flavor and 68.7 per cent 
norma | im) coders: in 
the case of abnormal 
flavors and odors, 24.1 
per cent rated the milk 

PER CENT OF OP1N/IONMP 

NN 

B-SYVL CA 

+B arree. 

Cire 

O-ALFERAICE (4.7 POUNDS 14 OUR BEFORE FV/LAIVMA EF 
O- SLEKAGCGE 22.2 POUNDS 4HOLR BEL ORL 17(1L ATMS 
OSGLERAGE 29A VIVE CPTELY APE VTE 1471E AINE 

very slightly off in 
flavor and 24.6 per cent OU vecrtr. APL GHTLY OF 
rated it very slightly Werersvenrr oF ee 
off in odor. Likewise 
5.1 and 1.6 per cent of 
the opinions rated the 
milk slightly off and off 
Table 7 and fig. 2.) 

Fic. 2.—Effect of feeding green cowpeas on the flavor 
and odor of milk 

respectively in both flavor and odor. (See 

TABLE 7.—Opinions on fiavor and odor of 55 samples of milk from cows fed 30 

pounds (average consumed 29.2 pounds) of cowpeas one hour before milking 

Flavor | Odor 

Character of samples 

Opinions| Per cent | Opinions} Per cent 

LAGS Se ea orate er ae eo Sane ee ee See ee 135 69. 2 134 68. 7 
Maryaclivhithy Gites hts + Se Se a5 eet REM yoo ee A 47 24.1 48 24.6 
Siohtiwoi see ee men Gee Un a ae Oe a 10 eel 10 5k 
OG tie te Ee Rs eee mn) ae ed ae ee 3 1.6 3 eG 

PAD EG read Ls Sg SR a ae ree eS Ge 195 100. 0 0.0 

FEEDING 30 POUNDS IMMEDIATELY AFTER MILKING 

There was but slight effect on either, the flavor or the odor of the 
milk produced at the next milking when the cows consumed an ay- 
erage of 29.1 pounds (out of 30 pounds fed) immediately after the 
previous milking. A total of 183 opinions on 51 samples of milk 
produced by cows consuming this quantity of green cowpeas imme- 
diately after milking showed 83.6 per cent of the opinions rating 
the milk normal in flavor, and 83.1 per cent normal in odor, In the 
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case of abnormal flavors, 15.3 per cent of the opinions rated the milk 
very slightly off and 1.1 per cent slightly off. Likewise 15.8 per 
cent of the opinions rated the milk very slightly off, and 1.1 per cent 
slightly off in odor. None of the opinions rated the milk off in either 
flavor or odor. (See Table 8 and fig. 2.) 

TABLE 8.—Opinions on flavor and odor of 51 samples of milk from cows fed 
30 pounds (average consumed 29.1 pounds) of cowpeas immediately after 
milking 

Flavor Odor 

Character of samples 

Gpinions} Per cent | Opinions} Per cent 

TONIC i ag aa Pa 2 ACR a Ue pe eb 153 83. 6 152 83. 1 
Wainy sills @ibl t eee ee Et a eee aes te 28 15.3 29 15.8 
SSH UY a FIG ACY a Se pees tee ge er Se A ee ee eR eS 2 eal 2 ial 
Co) ea eB a a Ey I Ro Oe Ce UE ee 0 0 0 0 

"PoGalse isc 2 eee LOE SO Ue ee ee 183 100. 0 183 100.0 

CONCLUSIONS 

When dairy cows consumed 15 pounds of green rye one hour before 
milking only slight abnormal fiavors and odors were produced in 
the milk. : 

Increasing the amount of green rye consumed one hour before 
milking from 15 to 30 pounds increased to a slight extent the ab- 
normal flavors and odors in the milk. They were, however, only 
slight and would likely not be objectionable to the majority of con- 
sumers. 

Feeding 30 pounds of green rye immediately after the previous 
milking had practically no effect on either the flavor or the edor of 
the milk produced at the next milking. 
When dairy cows consumed an average of 14.7 pounds (out of 15 

pounds fed) of green cowpeas one hour before milking, only slight 
abnormal flavors and odors were produced in the milk. 

Increasing the amount of green cowpeas consumed one hour be- 
fore milking from an average of 14.7 pounds (out of 15 pounds 
fed) to an average of 29.2 pounds (out of 30 pounds fed) increased 
to some extent the abnormal flavors and odors in the milk. 
When the cows consumed an average of 29.1 pounds (out of 30 

pounds fed) immediately after the previous milking, there was but 
very little effect on either the flavor or odor of the milk produced 
at the next milking. 

The abnormal flavors and odors produced by feeding green cow- 
peas were more pronounced than those produced by feeding green 
rye. 
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