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OPSOMMING: AMINOSUURINHOUD VAN SOMMIGE SUID-AFRIKAANSE VOERE

Die aminosuursamestellings van grane en dierlike produkte is met hoendereier vergelyk, 'n eiwitbron van ho¢ biologiese waarde. As ge-
volg van hierdie vergelyking kon groepe eiwitbronne geselekteer word, wat mekaar aanvul en sodoende meer ekonomies benut word.

SUMMARY:

The amino acid content of grains and animal products was compared with whole egg, a protein source of high biological value. Groups
of protein sources can be selected on the basis of this comparison, which are complementary, and can as a result be used more economically.

It is necessary to know the protein content of feed
ingredients to facilitate the economic formulation of ba-
lanced rations. Efficient feed utilisation is further facili-
tated by the determination of the amino-acid content of
the protein sources (Block & Weiss, 1956) which are then
blended according to origin using those which compli-
ment each other.

There are known differences in the amino acid com-
positions of animal proteins as compared to those of plant
origin. Between plant species and even plant varieties
differences have been recognized (Pomeranz, Finney &
Hoseney, 1966) and are receiving substantial attention
(Pick & Meade, 1970) in animal nutrition.

The known, marked differences between amino acid
profiles of ingredients studied in the U.S.A. and Europe
have drawn attention to the possible discrepancies of
South African feed ingredients, with the further possibility
of differences due to the development of local varieties in
our particular climatic conditions. Improved knowledge re-
garding the amino acid concentrations of local products will
improve the efficiency of protein utilisation and will at the
same time, lower the formulation costs. This basic require-
ment motivated the present project. Another consideration
was the need for data presented in such a form to permit
their use directly in applied nutrition for feed formulation
as well as for future basic research in nutritional pathology.

Procedure

Air-dried feed samples, finely ground in a Glen-Creston
micro-hammermill, were used to evaluate the total protein
content according to the Kjeldahl method of analysis
(A.0.A.C., 1970). The samples for amino-acid analyses
were prepared as follows:--

A 75 milligram milled sample was hydrolysed in a
glass tube with 6 ml of 6N hydrochloric acid. Nitrogen gas
was used to saturate the tube which was then flame sealed.

A series of such sealed samples were autoclaved for
24 hours at 120°C in an electric stereoclave to ensure total
hydrolysis (Maxwell & Moffitt, 1965) (Oltjen et al., 1967).
The tubes were opened, and the contents filtered through

Whatman no. 1 filter paper (previously washed with, first,

IN hydrochloric acid, and then deionized water, and

dried) to remove any precipitate which might have formed.
The supernatant was collected in a 100 ml Quickfit round
bottomed flask. The filter paper was rinsed several times
with deionized water and the washings were collected in
the same flask. The flask was connected to a rotary eva-
porator and both the supernatant and washings were care-
fully evaporated in a waterbath at a temperature not ex-
ceeding 60°C. On completion of the evaporation, approx-
imately 25 ml of deionized water was added and again
evaporated. The sample was transferred quantitatively to a
volumetric flask and made up to volume with 0,2N sodium
citrate buffer pH 2,2. The hydrolysate samples (which were
practically clear) were stored at 4°C until required for
analysis. Sample dilution was as shown in Table 1.

Table 1
Dilutions used in sample preparation
% Protein in Sample weight Final volume
sample (mg) (ml)
5-10 75 (0]
10-20 75 20
20-30 75 25
30-50 75 40
50-60 75 50
60-70 75 60
70—80 75 75

The free amino acids were evaluated by ion exchange
chromatography, using the method of Spackman, Stein &
Moore (1958). A 0,5 ml sample was analysed on a Beckman
121 automatic amino acid analyser. Calibration standards
were run on both columns at regular intervals. The physio-
logical fluid method of analysis was used (Benson & Patter-
son, 1965). The results are given as grammes amino acid per
100 grammes protein. (Tables 2—4). In table 5 are listed
the amino acids present in each sample relative to the amount
of the corresponding amino acids in whole egg protein.




Table 2

Amino acid content in products of animal origin (grammes amino acid per 100 grammes protein)

— I -

Amino Acid éﬂ g _;;‘ g § g _§ g :g § ;g T.E;" —g —é

£ |22 |58 |5¢ £ | & | 5|2 2| Z
Lysine 6,75 7,21 6,49 5,25 10,82 9,03 6,25 447 6,16 7,68
Histidine 1,96 2,04 1,57 1,07 5,19 4,24 2,60 1,65 2,04 2,47
Ammonia 3,25 3,32 5,18 5,25 4,65 2,75 4,55 S,IQ 2,93 4,46
Arginine 6,39 3,47 1,95 1,88 5,20 5,10 6,33 7,50 443 5,40
Hydroxi Proline 4,37 0,86 3,55 3,57 1,00 0,80 3,14 9,82 1,01 1,50
Aspartic Acid 9,04 7,05 8,79 8,77 8,42 9,29 7,05 542 991 8,14
Threonine 4,69 4,41 5,80 6,42 4,53 4,01 3,47 2,55 4,09 4,27
Serine 7,34 5,35 4,17 5,27 431 4,74 3,72 3,55 3,91 3,68
Glutamic Acid 11,92 | 16,541 4.491| 5,54 793 9,79 9,56 9,25 13,20 | 11,70
Proline 4,37 847 7,05 7,50 4,03 4,85 8,01 10,46 5,19 4,57
Glycine 3,26 2,01 1,95 2,44 3,86 5,26 891 16,27 6,81 5,30
Alanine 5,47 3,25 4,45 5,18 6,69 7,65 6,73 7,24 6,62 5,59
Half Cystine 2,95 1,49 ' 0,95 | 145 1,05 1,29 1,88 1,31 1,82 1,98
Valine 6,25 5,00 5,31 5,14 7,56 6,76 4,30 2,23 5,66 5,29
Methionine 3,55 2,59 1,76 1,25 1,51 1,45 1,44 0,77 3,37 3,25
Isoleucine 4,72 4,36 5,33 5,42 1,07 1,25 2,07 1,60 4,47 449
Leucine 8,09 9,05 8,65 9,63 10,27 9,71 7,40 3,96 7,86 7,32
Tyrosine 4,00 517 2,98 2,45 2,57 2,44 2,25 1,15 3,17 3,03
Phenylalanine 5,03 4,83 2,95 2,75 6,28 5,62 4,03 2,26 4,27 3,79

% Protein 53 | 350 11,80 | 12,20 80,0 72,2 50,2 83,5 | 68,8 .| 65,5




Table 3

Amino acid content in oilcake meals (grammes amino acid per 100 grammes protein) .

. i
$5)58 (38|38 (58| |48(483| |58
Lysine 3,53 3,75 3,56 4,25 4,34 512 4,83 6,60
Histidine 240( 1,98 2,40 2,06 2,89 2,96 3,64 2,15
” Ammonia 4,58 4,37 5,52 5,24 4,98 4,30 4,28 4,62
Arginine 10,60 10,87 7,73 7,25 10,58 7,58 6,26 7,52
Hydroxi Proline 0,76 | 0,85 2,16 2,08 448 2,83 3,92 0,40
Aspartic Acid 11,47 (10,25 8,81 8,05 8,62 6,75 6,12 10,34
Threonine 2,531 2,86 3,29 3,06 2,99 4,23 3,66 3,92
Serine 4421 4,21 3,82 3,38 3,76 442 4,13 4,62
Glumatic Acid 17,30117,42 19,26 | 20,77 17,85 12,35 | 13,66 17,10
Proline 3,68| 3,65 4,02 4,13 4,12 6,52 7,52 4,58
Glycine 5,57 5,87 5,40 5,42 4,02 5,45 4,88 4,04
Alanine 3,871 3,69 4,02 398 3,82 5,68 5,48 4,05
Half Cystine. 1,69 2,01 1,78 2,09 1,75 1,55 0,95 1,80
Valine 4521 4,14 5,17 423 4,73 6,16 591 5;17
Methionine 0,81 0,75 1,62 2,34 1,15 0,98 1,37 1,05
Isoleucine 3,521 348 4,08 4,05 3,24 3,71 3,49 4,39
Leucine 6,18 6,57 5,92 5,83 5,62 7,87 7,70 7.09
Tyrosine 3,58 3,10 2,25 2,09 2,68 2,71 2,77 3,15
Phenylalanine 506 4,86 443 4,38 527 4,54 4,09 4,55
% Protein 48,8 48,5 448 441 440 27,7 26,1 33,70




Table 4

Amino acid content in grain and hay products (grammes amino acid in 100 grammes protein)

|
5
) >
Amino Acid 2 B 2 2
= = &) s € ) o ™ > P
s = S 2 2 = E E | 2 k)
25| 85|33 |83 | ®g | B3| 2 8 g8 | =

g = § S| 22| &8 ] = 3 = S g g =

P @ =2 | =S| A= | &=| & s 2 ~ o
Lysine 334 | 302 291 | 448| 1,72 212| 387 590, 596/ 429 392
Histidine 247 298| 2,82 | 2,85 220 2,16| 3,21 1,67 1,70 1,15| 1,35
Ammonia 493 | 3231 407| 324 | 452 475 6,01 454/ 650 422 7,50
Arginine 563 577 486 | 725| 297 393| 562 465 456 3,62 3,37
Hydroxi Proline 353 065| 090 1,15| 2,15 1,85| 227 502 3,69 280 2,85
Aspartic Acid 630 | 845| 6,15| 6,81 | 6,11 | 596| 7,24 9,60, 9,18 7,01 | 859
Threonine 296 | 3,71 3,58 3,88 3,12| 331 3,36 3,59] 3,51 420 421
Serine 397 425 449 3,8 | 361 | 254| 398 3,28/ 344| 345| 4,51
Glumatic Acid 20,24 | 15,70 | 1531 | 14,87 | 18,57 | 18,48 16,81 7,27 730 871] 10,58
Proline 9,58 | 9,62 930| 7,05| 7,75{ 6,73| 4,67 6,81 4,80 560| 4,02
Glycine 465 | 3,88 4,02| 443| 2,78| 3,79| 480 3,87 3,88 451 483
Alanine 4,11 431 509| 620 848) 816| 4,56 447 4,556] 539| 5,00
Half Cystine 207 2,22| 1,51 1,52) 122 1,47] 1,21 0,58/ 082 1,20| 1,90
Valine 460 | 437| 504| 703 471 472 528 4,58/ 434 482 3,97
Methionine 1251 2,19} 235| 145| 1,53| 194 1,26/ | 075 1,05 088| 1,49
Isoleucine 308| 324 367 325| 3,78| 3,60| 3,66 364 3,39 371| 281
Leucine 579 10,31 11,39| 946| 1228 | 11,82 6,84 595 557 664| 491
Tyrosine 2290 2,79 335| 2,88 268! 375( 2,69 2,33 2,12 224| 164
Phenylalanine 392 4,18| 4,50] 426 466| 4,68 4,74 4000 391 398 344
% Protein 17,0 9,60| 945| 10,40| 12,00 12,50 9,8 168 | 150| 465| 4,20




Table §

Comparison between feed ingredient and whole egg amino acid content in g per 100 g protein of feedstuffs expressed as a percentage of the level in whole egg protein
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Results

The amino acid composition of twenty-one feed in-
gredients are tabulated. nine protein sources showing dupli-
cate values from different origins.

Discussion

Tables 2, 3 and 4 have the concentrations of total
protein content of each source together with the amino
acid contents expressed as grammes of amino acid per
100 grammes protein. The efficient rate of recovery of
93,2% amino acids is an indication that the 24 hour hydro-
lysates used were resulting in vitually total hydrolysis of
the protein and furthermore that any degradation of amino
acids taking place was minimal. An exception was the
tryptophan fraction which is destroyed by the method of
acid hydrolysis.

Whole dry egg was used as reference standard to per-
mit comparison of the protein sources. Table 5 indicates the
ratios of amino acids between the protein sources evaluated
and the corresponding amino acids of egg. This egg standard
has been attributed a biological value of 96% (Block &
Mitchell, 1947). The most limiting amino acids of the res-
pective protein sources are summarised as follows:

Arginine
Methionine

— whey, skim milk powder

— carcass meal, whale meal, groundnut cake,
cottonseed cake, soya bean cake, maize
germ, wheat bran, yellow maize, oats.

Other salient features are that the sorghum samples
had substantially lower (26 & 31%) lysine values than

maize (45 & 43%). This explains in part the poorer per-
formance of the former, despite the virtual 3% higher total
protein content as compared to that of maize. The
favourable lysine figure obtained for lucerne (87.88%) s
also noteworthy, particularly when considering the costs of
synthetic amino acid supplementation. The primary protein
supplement to date in the Republic is fish meal. representing
over half of actual protein supplemented in commercial
formulations, (Department of Agricultural Economics and
Marketing, 1973). The use of this product, when considering
the excellent performance on Table 5, will remain of prime
importance at current and even at higher market prices.

Preference amongst the primary South African oil
cakes goes to sunflower cake as the methionine figures are
46 and 66%as compared to groundnut cake 23 and 21 %and
cottonseed cake 32%. Soya bean meal has a very good
lysine ratio (98%). but only 30% methionine. Furthermore,
the negligable local production classifies it for practical pur-
poses as only of “acadmic interest™ in animal nutrition.
The current low prices of soya bean meal on the overseas
market could however result in batch importations which
could find a way into local feeding from time to time.

The current 1973-74 season has been particularly
favourable due to good rains with resulting yields which,
in many areas, will be double or more than those of pre-
vious seasons. This will ease the previous years’ shortage of
oil cake. However, it is also possible for the individual
farmer to reduce his protein dependance on purchases by
the inclusion of milled mature sunflower heads (+18%
protein) in the feeding programme of ruminants. Levels of
up to 15% blended with maize can be considered with bene-
fit.
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