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Effects of Dietary Herbal Plant Mixture (Koppuul®) on Growth
Performance, Blood Immunological Parameters, Fecal VFA and

NHs - N Concentrations in Growing Pigs
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ABSTRACT

This study was conducted to investigate the effects of dietary herbal plant mixture on growth
performance, blood immunological parameters, fecal VFA and NHs-N concentrations in growing pigs. The
dietary treatments were 1) NC (negative control; antibiotics-free diet), 2) PC (positive control; NC diet
added 0.16% antibiotic), 3) NCK0.2 (NC diet added 0.2% herbal plant mixture (koppuul®)) and 4) PCKO0.1
(PC diet added 0.1% herbal plant mixture (koppuul®). Eighty crossbred (Landrace x Yorkshire x Duroc)
pigs (16.35+0.05kg average initial body weight) were used for 42 days. The pigs were assigned to the
treatments according to body weight and each treatment had 5 replicates of 4 pigs per pen in a
randomized complete block design. During the whole experimental period, PCK0.1 and PC treatments had
significantly higher ADG than NC treatment (P<0.05). Gain/feed of pigs fed PC diet was higher than that
of pigs fed NC diet (P<0.05). For blood immunological parameters investigations, white blood cells (WBC)
counts and IgG level increased in the pigs fed PC, NCKO0.2 and PCKO0.1 diets compared to pigs fed NC
diet. In addition, higher (P<0.05) serum lymphocyte concentration was found in PCKO0.1 treatment compared
to NC treatment. NHs-N concentration in pigs fed NCKO0.2% diet was lower than that in pigs fed PC and NC
diets. There were no significant differences in DM and N digestibilities among the treatments. In conclusion,
the results suggested that the dietary additions of herbal plant mixture or antibiotics increase ADG, the
concentrations of WBC counts and 1gG, lymphocyte, while decrease NHs-N concentration in feces.

(Key words : Herbal plant mixture, Growth, Blood immunological parameters, Fecal VFA and NHs;-N
concentrations, Pigs)
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Table 1. Control diet composition(as—fed basis)

Ingredients %
Corn 54.77
Soybean meal 24.83
Wheat 10.00
Animal fat 4.54
Molasses 2.50
Dicalcium phosphate 1.82
Salt 0.25
Limestone 0.93
Vitamin/mineral premix” 0.22
L-lysine HCL 0.09
Antioxidant (Ethoxyquin 25%) 0.05

Chemical composition®
Metabolizable energy (kcal/kg) 3,350
Crude protein (%) 19.00
Lysine (%) 1.00
Methionine (%) 0.28
Calcium (%) 0.80
Phosphorus (%) 0.70

Y Provided per kg of complex diet: 20,000 IU of
vitamin A; 4,000 IU of vitamin Dz 80 IU of
vitamin E; 16mg of vitamin Ks; 4 mg of
thiamin; 20 mg of rivoflavin; 6 mg of pyridoxine;
0.08 mg of vitamin Bi; 120 mg of niacin; 50 mg
of Ca pantothenate; 2 mg of folic acid; 0.08 mg
of biotin; 70mg Fe; 0.4mg of Co; 0.15mg of
Se and 0.5mg of I.

2 Calculated values.
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Table 2. Effects of dietary herbal mixture on growth performance in growing pigs” (n=5)

Item NC? pC? NCKO0.2? PCKO0.1? SE?
0~6 weeks

Initial weight, kg 16.38 16.30 16.39 16.34 0.04
Final weight, kg 42.21 44.37 43.79 44.89 1.05
Body weght gain, kg 25.83 28.07 27.40 28.55 1.02
Average daily gain, g 615° 668 652% 680° 13.41
Average daily feed intake, g 1,478 1,458 1,461 1,525 38.31
Gain/feed 0.416" 0.458° 0.446% 0.445® 0.01

Y Eighty pigs with an average initial body weight of 16.35 + 0.05 kg.

2 Abbreviated NC, antibiotics-free diet; PC, NC diet added 0.16% antibiotic; NCK0.2, NC diet added 0.2%
herbal product(koppuul®); PCK0.1, PC diet added 0.1% herbal product(koppuul®)

® Pooled standard error.

® Means in the same row with different superscripts differ(P<0.05).
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Table 3. Effects of dietary herbal mixture on blood immunological parameters in growing pigs®

(n=8)
Item NC? PC? NCKO0.2? PCK0.1? SE?
WBCY, x10°/ mm®

0 day 18.03 14.47 19.56 18.07 1.85
42 days 16.70° 19.38® 21.76® 23.74° 2.01
Difference -1.32 4.91° 2.20° 5.67° 1.32

Lymphocyte, %

0 day 50.20 38.40 54.20 47.60 4.94
42 days 44.40° 42.00° 64.00° 62.50° 452
Difference -5.80° 3.60° 9.80® 15.00% 5.68

RBC?, x10°/ mm®

0 day 6.26 5.93 6.30 5.85 0.28
42 days 6.88 6.98 7.22 6.98 0.20
Difference 0.62 1.05 0.92 1.13 0.29
1gG, mg/ml

0 day 183.20 197.60 191.80 202.80 10.40
42 days 180.20° 207.80* 204.40* 222.20° 9.77
Difference -3.00° 10.20° 12.60° 19.40° 4.08

Y Eighty pigs with an average initial Jbody weight of 16.35 + 0.05 kg.

2 Abbreviated NC, antibiotics-free diet; PC, NC diet added 0.16% antibiotic; NCK0.2, NC diet added 0.2%
herbal product(koppuul®); PCK0.1, PC diet added 0.1% herbal product(koppuul®)

® Pooled standard error.

99 White blood cells; Red blood cells.

® Means in the same row with different superscripts differ(P<0.05).
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Table 4. Effects of dietary herbal mixture on fecal noxious gas concentrations in growing
pigs”’ (n=8)

Item, ppm NC? NCKO0.2? PCKO0.1? SE?
Volatile fatty acids

Acetic acid 388.67 327.67 317.83 338.33 31.72
Butyric acid 201.00 210.17 200.67 207.67 24.39
Propionic acid 212.83 239.67 226.17 216.83 25.92
NHz-N 582.00° 564.00° 462.00° 496.00" 28.00

Y Eighty pigs with an average initial body weight of 16.35 + 0.05 kg.
2 Abbreviated NC, antibiotics-free diet; PC, NC diet added 0.16% antibiotic; NCK0.2, NC diet added 0.2%
herbal product(koppuul®); PCK0.1, PC diet added 0.1% herbal product(koppuul®)

® Pooled standard error.

® Means in the same row with different superscripts differ(P<0.05).
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Table 5. Effects of dietary herbal plant mixture on nutrients digestibility in growing pigs” (n=8)

Item, % NC? PC? NCK0.2? PCKO0.1% SEY
Dry matter 74.17 78.04 75.22 76.21 2.53
Nitrogen 71.75 75.46 74.23 73.19 2.79

Y Eighty pigs with an average initial body weight of 16.35 + 0.05 kg.
2 Abbreviated NC, antibiotics-free diet; PC, NC diet added 0.16% antibiotic; NCKO0.2, NC diet added 0.2% herbal
product(koppuul®); PCKO0.1, PC diet added 0.1% herbal product(koppuul®)

¥ Pooled standard error.
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