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Effects of Acanthopanax Senticosus Leaves Supplementation on
Performance, Nutrient Digestibility and Blood Characteristics in
Korean Black Goats

Soon Hwangbo, lk-Hwan Jo, Sung-Hoon Lee* and Seong-Kyu Kim**

ABSTRACT

This study was conducted not only to investigate effects of different supplementation levels of
Acanthopanax senticosus leaves on feed intakes, nutrient digestibility, nitrogen retention, and blood
metabolites in Korean black goats but also to obtain basic data for nutritive value of Acanthopanax
senticosus leaves and production of high quality functional animal products. Twelve Korean black goats
were allotted to treatments in four groups of three goats per treatment and then they were housed in
individual metabolism cages with completely random arrangements for 21 days. Four treatments were
separated into controls and three different supplementation levels of Acanthopanax senticosus such as 10,
20 and 30%, respectively. For the chemical composition of experimental diets, crude protein (CP) contents
of controls were 13.39% and those of supplementation treatments were lowered with increasing levels of
Acanthopanax senticosus. Control groups tended to have higher acid detergent fiber (ADF) and neutral
detergent fiber (NDF) contents as compared to supplementation groups, but non-fibrous carbohydrate (NFC)
contents tended to be higher for supplementation groups than those for controls. Feed intakes had no
significant difference among treatments, but digestible dry matter amounts were significantly higher for 20
and 30% supplementation groups than those for other treatments. Dry matter intakes per metabolic body
weight and their ratio per body weight were highest in 20% group, but those of 40% groups were lowest
(p<0.05). Crude protein, ADF and NDF digestibilities were significantly higher in Acanthopanax senticosus
supplementation groups in comparison to controls (p<0.05), and in particular, they were increased with
increasing supplementation levels of Acanthopanax senticosus. Nitrogen retention was significantly higher
for 20 and 30% treatments than those for controls (p<0.05). Plasma urea nitrogen concentration was
significantly lower for 30% supplementation group than those for controls (p<0.05). Furthermore, plasma
triglyceride concentration was significantly lower for Acanthopanax senticosus groups than those for
controls (p<0.05). The results showed that supplemental level of 20% Acanthopanax senticosus leaves to
Korean black goats improved nutrient digestibility, nitrogen retention, and plasma urea nitrogen and
triglyceride concentrations. Consequently, it might contribute to more efficient production of Korean black
goats.
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Table 1. Chemical composition of feed ingredients

Nutrients

Crude Crude Ether

Ingredients Protein ADF” NDF” Ash extracts NFC”
........................... % Of dry matter ««-reeeeereeeeneerersmnsinns
Rice straw 5.00 44.66 69.80 10.84 1.54 12.82
Alfalfa hay 18.43 14.02 45.12 6.25 2.15 28.05
Chestnut leaves 703 3231 57.00 4.09 4.02 27.86
Acanthopanax senticosus leaves 6.80 29.01 45.90 9.03 3.88 34.39
Yellow corn 7.81 470 2248 1.71 428 63.72
Soybean meal 48.18 11.84 18.35 8.29 247 2241
Wheat 15.25 4.22 24.37 1.94 1.67 56.77
Wheat bran 13.99 12.25 25.72 0.50 438 55.41
Tapioca 3.06 15.17 26.12 4.46 1.11 65.25
Y Acid detergent fiber; ? neutral detergent fiber;  non-fibrous carbohydrate.
Table 2. Ingredient formulation of experimental diets fed to Korean black goats
) ASY leaves supplementation levels, %
Ingredients
0 10 20 30
........................ % oOf dry matter ««-eeeveevernrrnmnaneanian
Rice straw 10 10 10 10
Alfalfa hay 20 20 20 20
Chestnut leaves 30 20 10 —
Acanthopanax senticosus leaves - 10 20 30
Yellow com 10 10 10 10
Soybean meal 4 4 4 4
Wheat
Wheat bran 8
Tapioca 10 10 10 10
Sum 100 100 100 100

1) AS indicates the abbreviation of Acanthopanax senticosus.
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Table 3. Chemical composition of experimental diets fed to Korean black goats

AS” leaves supplementation levels, %

ftems 0 10 20 30
................................. % Of dry Matter ««-eoeeeeremreerenenmiriniini

Crude Protein 13.39 13.96 12.61 11.84
ADF 23.75 23.58 23.87 21.78
NDF 41.68 36.64 39.04 33.73
Crude ash 5.31 4.84 4.89 6.28
Ether extracts 291 2.74 2.73 2.70
NFC 36.71 41.82 40.73 45.45

' AS indicates the abbreviation of Acanthopanax senticosus.
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Table 4. Effects of Acanthopanax senticosus leaves supplementation on dry matter intake,
fecal excreta, body weight gain and feed efficiency in Korean black goats

AS" leaves supplementation levels, %

Items o o | ” SEM?
Dry matter intake (g/day) 411.05 415.63 417.32 419.87  39.84
Fecal excreta (g/day, DM) 218.65 225.67 201.38 20480 3508
Digestible dry matter (g/day) 19240  189.97° 21594 21507 7.10
Metabolic intake (g/kg BW"*/day) 52.34®  55.85° 52.09® 5138 2.11
Feed intake of BW (%) 2.70* 2.87° 2.60° 2.55° 0.09
Average daily gain (g/day) 40.48° 40.48" 45.40° 44,73 2.12
Feed efficiency (gain/intake, %) 9.89 9.77 11.03

10.76 1.04

" AS indicates the abbreviation of Acanthopanax senticosus; > Standard error of the mean;
% * Means in a row with different superscripts are significantly different (p<0.05).
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Table 5. Effects of Acanthopanax senticosus

digestibility in Korean black goats
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leaves supplementation on the nutrient

AS” leaves supplementation levels, %

Items 0 o ” 30 SEM?
........................... Digestibility, % --+--eerrreeeremeeeeenenees
Dry matter 46.81 45.70 51.74 51.22 3.65
Organic matter 50.08 49.95 53.97 53.90 2.82
Crude protein 39.60") 47.05® 53.31° 55.55° 528
ADF 3.59° 7.75° 19.39° 17.75% 3.67
NDF 35.12° 39.22° 41.00® 4247 0.98
Ether extracts 62.85 58.97 59.98 59.61 2.27
NFC 83.91 84.27 84.61 84.90 3.29

Y AS indicates the abbreviation of Acanthopanax senticosus; ? Standard error of the mean;

3) abe

Means in a row with different superscripts are significantly different (p<0.05).
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Table 6. Effects of Acanthopanax senticosus leaves supplementation on

retention in Korean black goats
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AS" leaves supplementation levels, %

Items 0 T0 20 30 SEM?
Total N intake (g/day) 8.81 9.28 8.42 7.95 0.83
Fecal N loss (g/day) 539° Y 495 3.95% 3.08° 0.80
Urinary N loss (g/day) 1.25° 1.49° 1.31° 1.78* 0.13
N Retained (g/day) 2.17° 2.84° 3.16* 3.09° 0.27
N retention rate (%) 24.60° 30.63° 37.56* 38.77° 221

Y AS indicates the abbreviation of Acanthopanax senticosus; ? Standard error of the mean;

3) abce

Means in a row with different superscripts are significantly different (p<0.05).
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Table 7. Effects of Acanthopanax senticosus leaves supplementation on plasma metabolites
in Korean black goats
AS" leaves supplementation levels, % )
Items SEM”
0 10 20 30
Glucose (mg/de) 55.83 58.67 62.54 64.32 542
PUN” (mg/dt) 15.54* 1422 14.83% 13.21° 1.87
Total cholesterol (mg/d¢) 75.88 76.38 71.54 68.33 1031
LDL cholesterol (mg/d¢) 22.76 20.62 17.88 ,15'72 7.26 .
HDL cholesterol (mg/df) 53.12 55.76 53.66 52.61 448
Triglyceride (mg/de) 34.00° 21.33° 19.33° 2233° 561

D AS indicates the abbreviatibn of Acanthopanax senticosus; ? Standard error of the mean;
% Plasma urea nitrogen; 9 %> Means in a row with different superscripts are significantly different (p<0.05).
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