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Nutritional Evaluation of Imported Organic Feeds and Locally
Produced Agricultural By—products for Organic Ruminant Farming

Park, Joong-Kook - Kim, Chang-Hyun

This study was conducted to evaluate the nutritional value of locally produced
organic agricultural by-products to substitute imported organic feeds for organic
ruminant farming. Imported organic feeds (corn grain, soybean meal, soybean seed,
oat grain, barley grain, wheat grain, buckwheat, sunflower seed meal) and by-
products (rice bran, grape seed meal, rice straw, soybean hull, soybean curd, rice
hull, green kernel rice, and crushed rice grain) were analyzed for chemical
composition and NDF, ADF, mineral, and amino acid contents and anti-nutritional
factors. Dry matter, NDF and ADF contents in organic feeds were higher than
those in conventional feeds. Especially, the 9.65% fat content of organic soybean
meal was 6 times higher than the 1.95% fat content of conventional soybean meal.
Fat contents of rice bran, grape seed meal, green kernel rice, and crushed rice
grain were 25.66, 6.09, 3.57 and 1.59%, respectively. Protein contents of soybean
hull and soybean curd were 14.68 and 19.87%, respectively, which are highest
among organic by-products. Levels of aflatoxin in all feeds were below the safety
level. Therefore, organic rice bran, green kernel rice and crushed rice as energy
source, and soybean hull and soybean curd as protein source could partial replace
imported feeds for organic ruminant farming.
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Table 1. Imported organic feeds

Company Ingredient Quantity Origin
Corn grain
Yeonong Edufarm 4
Soybean meal China
Soybean meal (Heilong Jiang)
Greentech F&C 2
Sunflower seed meal
Barley grain
Buckwheat
. ) . Soybean meal Russia
Dairy Farming Cooperation 2
Soybean (Amur Belogorsk)
Wheat grain
Oat

) B RIS
FelA HAHE A7)
Ashe A9e Aesken.

A

_|_4

FAHES Table 29} #Zo] f7159S &3 184 Fi=S A
w3 SAFHArSA WA, A, v, A 3
£ 47 43, M4 ZEAA HIA, AR, A7), wA, HE B g
27y 431 A F SR, T TP EseSol A HA R RS A2 23], BE wlE
=X = A

Al A w2 F5 St AN 22ukS 247} 2314 Al-E e

Hoif"

<
3

Ta=
T==

e o



516 v A%

7] & h7|E2 Yol A Y BE AlEE A7U5S e JoE AsIdeH, &
B3 A]E+ hammer millS AFE-3l] ImmZ £33 &, 60C drying ovenoll 48A17F o] A

z F 2H3T.

D

Table 2. Organic by—products produced from Korea

Company Ingredient Quantity

Rice straw

Crushed rice
Mun Dang-ri Environment Agriculture Town Rice bran 4
Rice hull

Green kernel rice

Soybean curd residue
Green kernel rice
Crushed rice

Green F&C . 4
Rice bran
Rice straw

Soybean hull

. ) . Rice straw
Palbong-ri Information Network Village . 2
Rice bran
Baek Rok-dong Communal Society Rice bran 2
Ok Jam Hwa Farming Cooperation Grape seed meal 2

Aol AHEE F7IA R B F71RAE AR 48 AOAC(1990)9] el F3)

£ WS bl F{HAX](2200 Kjeltee Auto Distila-
tion, Switzerland), =AW Soxhlet % (Soxtec system HT6, Switzerland), &3] & §H3F2
Z1713) 8} 2 (Nabertherm, Germany)E ©]-83}o] 550 Co| A 5A17F &<t 3371 & 1 g
< SA%H YEE(%E HEHT.

2) NDF ¥ ADF
NDF(neutral detergent fiber) % ADF(acid detergent fiber)= Van Soest 5(1991)2] 2] o
2 g3
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222 calcium(Ca), phosphorous(P), sodium(Na), magnesium(Mg) & potassium(K)S %=

Ze}2v) B384 ¥ (inductively coupled plasma-atomic emission spectroscopy; ICP-AES)
o] &3sle] EA3lATh A5 E oF 1g =7 3}F9] microwave digestion tubeoll ¥l v F-7]
38 HNO; 6ml¥} H,O, ImLS 7}3F ¥ microwave digestion system(MLS 1200
MEGA, Milstone, Italy)l| 4] A|5E &H3} 313} Hot plate(100C)o A AlRE FUA|AA
ImLE 3 3 1% HNO; .2 3]43}o] 30g.0.2 A %3ed A ICP-AES(DV 3300, Perkin-Elmer,

USAZ FAIAES 34 2 g9 BAssn

ox
A
i

GG LJAZ aflatoxin 2498 23+ HPLC system> M510 solvent delivery system, rheo-

dyne injector 3 M474 fluorescence detectorZ T-/d3}o] A FEA 3t

2 AN Y F7IAES A F71RAEY] AW 3) alfatoxin S HPAL
2o vl AN FTHALAIGRE BT E(EENETH, 2000)E Farste] AL
A Qlo]l skt g ot A F FEE FEE Y AR fUIRAAER

TE3}o] SAS package program(2000, release. 8.1 version)®] GLM(General Linear Model)< ©]

p
3te] Y8AIE Y E4F B8 223592 ™, Duncan's multiple range testoll 2]3] 2] 3
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Table 3. Chemical composition of imported organic feeds and inorganic feeds (%, DM)

CG SM SS 0G
Item

A B’ A B A B A B
Dry matter 89.06 86.00 92.83 88.33 94.83 88.70 89.96 | 90.77
Crude protein 7.55 8.84 | 39.94 51.53 3898 | 41.38 9.97 10.50
Ether extract 4.44 4.09 9.65 1.95 2228 20.97 435 6.51
Crude fiber 2.50 3.00 5.82 6.27 4.74 6.43 11.88 13.66
Crude ash 1.42 1.31 5.72 7.09 5.92 5.52 3.13 2.36
NFE' 84.09 82.77 38.87 33.19 | 28.08 25.99 70.67 66.98
NDF’ 21.27 1050 | 25.09 14.30 31.86 8.10 31.18 31.40
ADF’ 6.21 3.00 14.10 8.90 30.31 7.40 17.76 14.30

G WG BW SSM
Item

A B A B A B A B
Dry matter 89.91 87.27 90.93 87.05 90.91 86.73 93.42 89.27
Crude protein 9.99 12.73 12.53 17.62 12.15 1176 | 2228 29.26
Ether extract 2.04 2.10 3.36 1.73 3.19 3.02 8.15 3.79
Crude fiber 4.01 5.77 2.55 3.02 11.10 9.44 32.71 30.03
Crude ash 2.74 2.54 2.04 1.92 1.89 6.73 4.56 6.81
NFE 81.22 76.79 79.52 78.73 81.67 69.05 32.20 30.11
NDF 33.75 1640 | 27.12 11.50 9.90 - 50.21 34.00
ADF 6.68 6.60 4.02 3.80 3.46 - 38.93 -

Abbreviated CG; corn grain, SM; soybean meal, SS; soybean seed, OG; oat grain, BG; barley grain, WG;

wheat grain, BW; buckwheat, SSM; sunflower seed meal.
*Neutral detergent fiber.

1Nitrogen free extract.
*Acid detergent fiber.

*Organic feed.

*Conventional feed values obtained from RDA (2007).
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Table 4. Chemical composition of organic by-products (%, DM)

RB GSM RS SH
Item
A B’ A B A B A B

Dry matter 90.49 88.00 87.40 88.40 91.42 88.91 92.83 89.11
Crude protein 13.67 14.14 9.53 11.43 3.58 5.03 14.68 12.34
Ether extract 20.66 19.42 6.09 0.79 1.06 1.30 1.67 2.68
Crude fiber 7.62 11.53 33.38 53.96 | 29.60 36.39 28.82 39.27
Crude ash 10.06 10.63 2.69 3.51 9.94 11.43 4.50 6.22
NFE' 42.99 4428 48.31 30.32 55.82 45.86 50.33 39.48
NDF? 25.42 24.90 57.74 53.90 69.63 67.88 60.54 54.40
ADF’ 13.04 10.30 51.32 4920 | 4651 44.12 4523 41.80
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SC RH GKR CR
Item

A B A B A B A B
Dry matter 11.96 18.78 90.31 90.19 86.51 - 87.51 -
Crude protein 19.87 22.95 1.90 4.03 7.99 - 6.43 -
Ether extract 4.03 11.21 1.64 0.82 3.57 - 1.59 -
Crude fiber 19.03 19.76 45.52 45.47 2.80 - 1.67 -
Crude ash 3.96 3.70 15.60 21.04 1.63 - 0.80 -
NFE 53.11 42.39 35.34 28.64 84.01 - 89.51 -
NDF 39.83 44.90 81.42 63.00 14.97 - 21.45 -
ADF 26.89 23.80 71.01 54.00 437 - 1.93 -

Abbreviated RB; rice bran, GSM; grape seed meal, RS; rice straw, SH; soybean hull, SC; soybean curd,
RH; rice hull, GKR; green kernel rice, CR; crushed rice.

1Nitrogen free extract.

*Neutral detergent fiber.

*Acid detergent fiber.

4Organic feed.

*Conventional feed values obtained from RDA (2007).
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S 2ol 2 e Th(p<0.05). Bohv et e T8 o) A4 Ao = B



522 v A%

& ofvlabe Wb WA, A, B, O
3.81

2 2.93%2 ZAFE A THp<0.05).

Table 5. Composition of amino acids in organic by-products (% DM)

Amino acid profile RB GGR CR SH SC GSM SEM'
Threonine 0.57° 0.31¢ 0.23° 0.50°¢ 0.89° 0.28¢ | 0.048
Valine 0.71% 0.46° 3.55° 0.58% 0.95° 0.37¢ | 0.086
Isoleucine 0.43° 0.29° 0.22 0.44° 0.78* 0.28° | 0.043
| Leucine 0.92° 0.59¢ 0.47¢ 0.76° 1.49° 0.49% | 0.055
Essential
ssential
amino | Phenylalanine 0.58"° 0.39° 0.32° 0.49" 0.89° 0.32° | 0.039
aCidS . b c d ab a c
Lysine 0.82 0.35 0.22 0.98 1.18 0.38 0.064
Histidine 0.42° 0.21° 0.16° 037" 0.60° 0.22° | 0.054
Arginine 1.16* 0.67¢ 0.54¢ 0.75° 1.16* 0.49¢ | 0.075
Methionine 0.23"° 0.19% 0.15% 0.16™ 0.33° 0.10° | 0.053
Aspartic acid 1.37° 0.76¢ 0.56¢ 1.19% 1.95° 0.60 | 0.069
Serine 0.61° 0.39°¢ 031° 0.69° 1.00° 0.33° | 0.031
Glutamic acid 1.79° 1.27¢ 1.07¢ 1.55% 2.80° 1.20° | 0.103
Non
essential | Glyeine 0.77°¢ 038° 0.28" 1.02° 095 | 0.54¢ | 0543
amino | Ajanine 0.88% 0.46" 0.34° 0.57° 0.91° 042" | 0.052
acids
Tyrosine 0.33°¢ 0.27% 0.22 0.41° 0.56" 0.11¢ | 0.045
Proline 0.61° 0.37° 0.264 0.66° 1.02° 0.32° | 0.038
Cystine 0.29% 0.19° 0.16"™ 0.23° 0.32° 0.15™ | 0.029
Essential amino acids 5.84° 3.81¢ 5.86° 5.03° 8.27° 293° | 0.253
Nonessential amino acids| 6.65° 3.71° 3.20¢ 6.32" 9.51° 3.67° | 0325
Total 12.49"° 7.52¢ 9.06° 11.35% | 17.78° 6.60° | 3.262

Abbreviated RB; rice bran, GGR; green grains of rice, CR; crushed rice, SH; soybean hull, SC; soybean
curd, GSM; grape seed meal.
lSEM, standard error of means.

»b.edefvfeans in the same row with different superscripts differ significantly (p<0.05).
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T 248 e 7o daldE 4EA de UEFS CelA 1420ppmo2 7Y =0T
(p<0.05). w}1vlE-E W Hofl oF 70%7F S A= TAS TS = ATola
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ol 450] BREA YE-E] HFo)A 0.07~020% FEE FFHoF I

ASH(NRC, 1989), & A7 9 FiHE FoAe £&Hto] 1210ppme 2 7MY &2 &

YERI th(p<0.05). :rLE]% AA W] F23%F 84, = cytochrome oxidase, catalase, oxidases
o A4 E] HAY AR o] &HM, A T2 7t UM = HAT 6ppm oFS
Folalol 2RFE 2ol Rom, 1oppm FEE FoI 0] AA 7 02
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Table 6. Comparison of mineral compositions in organic feeds and by-products (ppm, DM)

Organic feed CG SM SS BG oG WG BW SEM'
Ca 220° | 5,700* 5,620° 620 | 1,520° 480¢ 680° | 506.181
P 2,550° | 8,200° 7250 | 3,570 | 4,010° | 3,740% | 3,520° | 439.395
K 3,220% | 23,400* | 22,000° | 5320°| 10,200° | 5870° | 4350° |1737.410
Na 380 980" 870" 200° 540¢ | 1,420° 80" | 99375
Mg 970° 420¢ 380° 1,320° 1,320° 140° 1,200° | 108.815
Cu 5° 25° 23° g® 3° 4° 8° 1.905
By-product RB GGR CR RS SC SH GSM SEM
Ca 240° 78°¢ 70° | 3,410° | 1220° | 4280 | 1,500° | 346.646
P 18,300* | 4210° 4.820° | 1,320 | 1,780° | 3,280° 980" | 1253.130
K 17,840¢ | 2,640° 2,890° | 21,200° | 2,700° | 24200° | 5,780° |1997.080
Na 420¢ 120" 285° 1,150° 570°¢ 770° 120" | 76.944
Mg 670¢ 275°¢ 180° 1,000° 30° 780°¢ 1,210* | 94.600
Cu 14° 4° 30 12° 3be 1° 1% 1.097

Abbreviated CG; corn grain, SM; soybean meal, SS; soybean seed, BG; barley grain, OG; oat grain, WG;
wheat grain, BW; buckwheat, RB; rice bran, GGR; green grains of rice, CR; crushed rice, RS; rice straw,
SC; soybean curd, SH; soybean hull, GSM; grape seed meal.

'SEM, standard error of means.

abedeflneans in the same row with different superscripts differ significantly (p<0.05).
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By-product
Green grains of rice
Soybean curd
Soybean hull
Grape seed meal
Rice straw

Rice bran
Crushed rice

N.D.
1.62
0.16
291
1.14
N.D.
1.68

Aflatoxin

Table 7. Concentrations of aflatoxin in organic feeds and by—-products (ppb)

Organic feed

Corn grain
Soybean meal
Soybean seed
Barley garin
Wheat grain
Buckwheat

Oat grain
N.D. means not detected
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