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Improved Determination of Avilamycin in Formula Feed for Swine by Microbiological Assay
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An improved microbiological assay was developed for the determination of avilamycin in
formula feed for swine.

Avilamycin in formula feeds was extracted with acetone-water (4:1). The extract was
diluted with phosphate buffer-acetone (4:1) and phosphate buffer-acetone (19:1) to prepare sample
solutions of 0.2 pg(potency)/mL, so that the concentration of acetone in each sample solutions be
came 20 percent.  Micrococcus luteus ATCC 10240 was added as the test organism to the agar
medium F-8 added with 30 g/1,000 mL of sodium chloride, and avilamycin was determined by the
standard response line method.  The recovery test was conducted with 3 kinds of formula feed
for swine added with avilamycin at levels of 10, 20, and 40 g(potency)/tons. = The mean recovery
was 94.1~112.7%, and the relative standard deviations (RSD) were within 7.8%.

The collaborative study was conducted with formula feed for swine added with avilamycin
at the level of 20 g(potency)/tons in 8 laboratories. = The mean recovery was 101.3%, and the
relative standard deviation of repeatability and reproducibility (RSD, and RSDg) were 4.0% and
5.5%, respectively.
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Fig.1  Chemical structure of avilamycin
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Table 1  Example of component of formula feed
Kind of Classification of Ratio Ingredient
formula feed ingredient (%)
For swine 1 Animal by-product feeds 43 Powdered skimmed milk, Fish meal
(suckling pig) Grains 33 Wheat
Oil meals 3 Soybean protein concentrate
Others 21 Glucose, Granulated sugar, Feed yeast,
Calcium phosphate, Salt, Powdered fat
For swine 2 Grains 65 Corn, Wheat, Wheat flour
(suckling pig) Animal by-product feeds 15 Powdered skimmed milk, Fish meal
Oil meals 7 Soybean protein concentrate
Others 13 Glucose, Feed yeast, Calcium phosphate,
Calcium carbonate, Salt, Powdered fat
For swine 3 Grains 73 Corn, Wheat flour
(growing pig) Brans 9 Wheat bran
Oil meals 9 Soybean meal
Animal by-product feeds 5 Fish meal
Others 4 Alfalfa meal, Calcium phosphate,

Calcium carbonate, Salt
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Sample 10.0 g
added 100 mL of acetone-water (4:1)
stirred for 20 min
Filtrate
|— diluted with phosphate buffer-acetone (4:1) and (19:1)
Sample solutions of 0.2 pg(potency)/mL

Determination avilamycin by microbiological assay (standard response line method)

Scheme 1  Analytical procedure for avilamycin in formula feed for swine
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Fig.2  Sensitivity curve of avilamycin on each culture medium
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Table 2  Recovery of avilamycin in various extracting solvents

(%)
Kind of extracting solvent Mean” (RSD)b)
Acetone-water (9:1) 94.9 (3.5
Acetone-water (4:1) 112.9 ( 1.6)
Acetone-water (7:3) 94.7 (10 )
Acetone-water (3:2) 73.9 (6.1

a) Mean recovery (n=2)
b) Relative standard deviation
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Table 3  Influence on recovery of avilamycin by the difference of sample preparing method

(%)
Declared Particle size
Sample number content 1.0 mm 0.5 mm
(g(potency)/ton) Mean”  (RSD)” Mean (RSD)
4 (before heat processing) 20 120.9 19) 108.1 (4.5)
5 (before heat processing) 20 100.2 (20 ) 114.3 (43)
6 (before heat processing) 20 91.8 (11) 82.8 (4.1
7 (before heat processing) 20 119.9 (26 ) 114.9 (34
8 (before heat processing) 20 108.3 (9.9 100.5 (3.9

a) Mean recovery (n=3)
b) Relative standard deviation
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AV, BATEROREICI D ZRENMOIE L 3ESITL, TET~A v DRINEEZRD, K
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Table 4 Comparison of recovery of avilamycin by the existing and this method

(%)
Declared Methods of analysis
Sample number content Existing method This method
(g(potency)/ton) Mean”  (RSD)” Mean  (RSD)
4 (after heat processing) 20 75.9 ( 0.91) 95.7 ( 1L3)
5 (after heat processing) 20 73.5 (2.1 90.6 (3.1
6 (after heat processing) 20 86.4 (16 ) 91.8 (3.8
7 (after heat processing) 20 80.2 (64 96.3 ( 8.1
8 (after heat processing) 20 102.7 ( 8.8) 106.9 (5.1

a) Mean recovery (n=3)
b) Relative standard deviation
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Table 5  Recovery tests of avilamycin in formula feeds

(%)
Added level Formula feeds
ed leve For swine 1 For swine 2 For swine 3
(g(potency)/ton)
Mean”  (RSD)” Mean  (RSD) Mean  (RSD)
40 106.8 (1.6) 100.1 (1.1) 105.8 (4.4)
20 107.5 (6.1) 97.6 (0.49) 94.1 (3.2)
10 95.6 (7.8) 111.2 (4.4) 112.7 (5.6)

a) Mean recovery (n=3)
b) Relative standard deviation

3.7 FL[EEAER

AIEOHEBLREE 2 AT 5729, Table | OKHBELAEIEL 3 ICT7 BT~ A & LT 20 g(ifiiit
S B 20 L2 el 2 v, WMENEAN B ARG v 2 —4 i BT, 2EEEZE R
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—) KIS, FALIREBET (B FEiLRE 2 =), EMlEeEES (B REilatr2—), R4l
BHEER (B R4 HEECZ—), ARREE (B [R5 22 2 —KIREBHT) K OE
HEF (Bl FEHEE 2 —) O 8RBREICK VT, AIEIC K DR %2 £ L=

ZFOREE, Table 6 DBV, TET~A 2w OREHEIRIT 101.3%, £ D9 NMR UK E
e OV [ B P I3 e MR 2% (RSD, LTV RSDR) & L CTENEN 4.0% K N 5.5%Th - 7=,

Table 6  Collaborative study results

Laboratory Recovery (%)
1 96.1 91.0
2 100.3 101.7
3 104.4 113.5
4 108.1 104.8
5 103.3 92.6
6 99.0 102.4
7 100.5 100.7
8 98.9 102.9

Total *(%) 101.3

RSD, "(%) 4.0

RSD; (%) 5.5

a) Total mean recovery (n=18)
b) Relative standard deviation of repeatability
c¢) Relative standard deviation of reproducibility
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TEINRIZEENRO b iv.
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6) AIEIZ L 2 WINEIGERER 2 320 L 72/ 8, R EINGERIT 94.1~112.7%, Z O#al UKE L 13 R
#fm7= (RSD) & LT7.8%LFThotz.
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ENHRIR UK E N O E W BB TR R Z (RSD, XY RSDr) & L TZENZLI 4.0% 4T}
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