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ABSTRACT

This study was conducted to evaluate effects of fermented wild-ginseng culture by-product on growth
performance, blood characteristics, meat quality and ginsenoside concentration of meat in finishing pigs.
Forty-eight pigs(Landrace x Yorkshire x Duroc, 76.26 +1.06 kg average initial body weight) were used in
49d growth assay. Dietary treatments were included 1) CON(basal diet), 2) FWG1(basal diet+ 2.5%
fermented wild-ginseng cultures by-product) and 3) FWG2(basal diet +5.0% fermented wild-ginseng cultures
by-product). The pigs were allotted into four pigs per pen with four replicate pens per treatment by
completely randomized design. No differences were found among treatments for ADG, ADFI and gain/feed
from Oday to 49day of the experiment(P>0.05). Dry matter digestibility was greater in FWGL1 treatment
than CON treatment(P<0.05). In cholesterol concentration of blood, HDL cholesterol was significantly
higher in CON treatment than FWG1 treatment(P<0.05). In meat quality, TBARS was significantly lower
in FWG1 and FWG2 treatments than CON treatment(P<0.05). In sensory evaluation, Marbling was
significantly higher in CON treatment than FWGL1 treatment(P<0.05). Firmness in FWG2 and CON
treatments was higher than FWG1 treatment(P<0.05). In meat color, L*-value of longissmus dorsi muscle
was increased in FWG1 treatment compared to CON and FWG2 treatments(P<0.05). a* and b*-value of
longissmus dorsi muscle were increased in CON and FWGL1 treatments compared to FWG2 treatment
(P<0.05). Ginsenoside concentration of meat was significantly higher in FWG2 treatment than CON
treatment(P<0.05). In conclusion, fermented wild-ginseng culture by-product was effective for improving dry
matter, TBARS, firmness, meat color and ginsenoside concentration of meat in finishing pigs.

(Key words : Wild-ginseng, Growth performance, Blood characteristics, Meat quality, Pigs)
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Table 1. Formula and chemical composition of diets of finishing pigs (as-fed basis)

Ingredients Treatments
CON FWG1 FWG2
........................... (Y0) w+oeeeereeerereneneneeeenn,
Corn 53.95 53.95 53.95
Soybean meal (44% CP) 19.40 19.40 19.40
Animal fat 5.00 5.00 5.00
Lupin seed 5.00 2.50 0
Wheat 4.00 4.00 4.00
Wheat bran 3.69 3.69 3.69
Molasses 3.00 3.00 3.00
Canola meal 3.00 3.00 3.00
Tricalcium phosphate 1.95 1.95 1.95
Salt 0.40 0.40 0.40
Limestone 0.13 0.13 0.13
Lysine 0.11 0.11 0.11
Choline Chorine (25%) 0.11 0.11 0.11
Vitamin/Mineral premix” 0.20 0.20 0.20
Fermented wild-ginseng culture by-product - 2.50 5.00
Total 100.00 100.00 100.00
Chemical composition
DE, kcal/kg 3,400 3,400 3,400
Crude protein (%) 16.60 16.60 16.60
Lysine (%) 0.90 0.90 0.90
Calcium (%) 0.80 0.80 0.80
Phosphorus (%) 0.70 0.70 0.70

Y Provides per kilogram of diet: vitamin A, 11,025IU; vitamin D; 1,103 1U; vitamin E, 441U; vitamin
K(menadione bisulfate complex), 4.4 mg; riboflavin, 8.3 mg; niacin, 50 mg; d-pantothenic acid(as d-calcium
pantothenate), 29 mg; Choline, 166 mg; vitamin B, 33ug Cu, 16 mg; Fe, 165mg; Zn, 165 mg; Mn, 12mg; I,
0.3mg; Co; 1.0mg and Se, 0.3 mg.
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Table 2. Effect of fermented wild-ginseng culture by-product supplementation on growth
performance in finishing pigs

Item" CON FWG1 FWG2 SE?

Initial weight, kg 76.25 76.20 76.38 0.053
Final weight, kg 115.13 115.05 114.53 2.286
Average daily gain

0~4weeks 0.82 0.78 0.83 0.044

4~Tweeks 0.76 0.82 0.71 0.063

Overall 0.79 0.79 0.78 0.041
Average daily feed intake

0~4weeks 243 2.42° 2.70° 0.070

4~Tweeks 2.78 2.75 2.66 0.069

Overall 2.61 2.59 2.68 0.067
Gain/Feed

0~4weeks 0.34 0.32 0.31 0.016

4~Tweeks 0.28 0.29 0.27 0.024

Overall 0.31 0.31 0.29 0.014

Y Abbreviated CON, basis diet; FWG1, 2.5% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 pooled standard error

** Means in the same row with different superscripts differ (P<0.05).
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Table 3. Effect of fermented wild-ginseng culture by-product supplementation on nutrient

digestibility in finishing pigs

Item” % CON FWG1 FWG2 SE?
Dry matter 78.19° 81.93" 80.30% 1.005
Nitrogen 75.62 78.15 76.78 1570

Y Abbreviated CON, basis diet; FWG1, 2.5% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 pooled standard error

* Means in the same row with different superscripts differ (P<0.05).
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culture by-product supplementation on blood
pigs

Item ¥ CON FWG1 FWG2 SE?
Total protein, mg/dl
Initial 6.57 6.83 6.70 0.115
Finish 7.30 7.48 7.50 0.088
Difference 0.73 0.65 0.80 0.140
Blood urea nitrogen, mg/dl
Initial 13.92 17.57 17.63 1.716
Finish 19.25 16.82 17.78 1.066
Difference 5.33 -0.75 0.15 2.357

Y Abbreviated CON, basis diet; FWG1, 25% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 Pooled standard error.
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Table 5. Effect of fermented wild-ginseng culture by-product supplementation on blood
immunological parameters in finishing pigs

Item® CON FWG1 FWG2 SE?

19G, mg/dl

Initial 890.17 980.67 912.33 65.797

Finish 1,006.83 1,187.17 1,091.33 60.177

Difference 116.66 206.50 179.00 80.440
Red blood cell, X 10%u¢

Initial 6.52 6.77 6.86 0.386

Finish 7.37 7.11 7.59 0.234

Difference 112 0.34 0.73 0.476
White blood cell, X10%u8

Initial 24.35 19.43 21.74 2.696

Finish 18.87 18.76 18.84 1.104

Difference —5.48 —-0.67 -2.91 2.988
Lymphocyte, %

Initial 50.83 4750 53.33 7.269

Finish 63.83 58.50 57.17 6.552

Difference 13.00 11.00 3.84 8.494

Y Abbreviated CON, basis diet; FWG1, 25% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 Pooled standard error
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Table 6. Effect of fermented wild-ginseng culture by-product supplementation on blood
cholesterol concentration in finishing pigs

Item” CON FWG1 FWG2 SE?
HDL cholesterol, mg/dl 3117° 26.00" 28.00™ 1.406
LDL cholesterol, mg/dl 46.50 52.50 53.17 3.344
Triglyceride, mg/dl 53.67 43.33 37.83 7.293
Total cholesterol, mg/dl 88.33 87.17 88.67 3.910

Y Abbreviated CON, basis diet; FWG1, 25% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 Pooled standard error

* Means in the same row with different superscripts differ (P<0.05).
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Table 7. Effect of fermented wild-ginseng culture by-product supplementation on meat quality
in finishing pigs

Item ¥ CON FWG1 FWG2 SE?
Loin area, cm’ 4397 44.60 48.50 2.874
pH 5.70 5.61 5.70 0.037
TBARS, mg.MA/Kg 0.05° 0.02° 0.03" 0.005
Sensory evaluation
Color 2.34 2.10 2.14 0.130
Marbling 2.36° 1.82° 2.09% 0.106
Firmness 2.40° 1.90° 2.21° 0.098
Meat color
L* 42.96" 39.79° 0.7 0.687
a* 6.57° 6.16" 8.25° 0.544
b 1.74° 1.72° 2.54° 0.211

Y Abbreviated CON, basis diet; FWG1, 2.5% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 Pooled standard error

* Means in the same row with different superscripts differ (P<0.05).
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Table 8. Effect of fermented wild-ginseng culture by-product supplementation on ginsenoside

concentration of meat in finishing pigs

Item CON

FWG1

FWG2 SE?

Ginsenoside, mg/g 1.07°

1.21®

2.15° 0.316

Y Abbreviated CON, basis diet; FWG1, 2.5% fermented wild-ginseng culture by-product replaced in basal diet;
FWG2, 5.0% fermented wild-ginseng culture by-product replaced in basal diet.

2 Pooled standard error

* Means in the same row with different superscripts differ (P<0.05).

|
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gitol e Aow AtmEHY F5 aiFatae
ginsenoside] 4 A57F Fasittal AlEE .

AEA oz wrgiht wgd FakE FofA
Ao AskE, AW AR, S 2 =5
ginsenoside®] el oAl FEFS vER

Al 2

=

g
Ul

2 A A

S A Ao =0 wete] Frtsigith AR
TE2 39U 7E(Landrace x Yorkshire x Duroc)
H| S 48 RIL, Al

5 FAE 773 AAE
A < 76.26 £1.06 kgo| ATt Al AlR
= 7IZAMEE JEZHCON)E AAskelar, A
29 1(FWGL)S 7 ZA Ee] waibt wjoko)
BAE 250S Hrlete] wiEdstgda, AT
2(FWG2)§ 71 Z:A | Waakah njjokal BAL
& 5.0 Arist Hjgkstgch Aldte 7
A 4rpe]R 4kE o 2 9bdelo] wjx| s}
AANEATE AEIAE 49U dFSAY,
dPAEAALE D Alm B&olA A3t
o7 o]z} YUATHP>0.05). AL A3HEolA
= CON g7l nla) FWG1 Az 77F 2
Ao e ANE YERHUTHP<0.05).
W ZFexEE FEoA HDL FesEHES
FWGL 2]l H]s) CON A&7 foldo=

71k thP<0.05). SEEA A A atue
= CON Hg el Hl3l FWGLY FWG2 A&
7} o)A o @ 7asth(P<0.05). 5 A

My 2l AREE FWGL ATl BlE]
CON A7k frojdow =7 el
(P<0.05). 7% FWGL9F CON A E]3-7}

FWGL A&7l Blal] A HeR ATH(P<0.05).
SAo A S L*& FWGL A 2]-9} v]as}
o CON¥ FWG2 A7} 8oz J7}
SFITHP<0.05). 419l a*9F b*> CON A&+
o} FWGLAHE Tt Hlasle] FwG2 A e Tt
fFo]dor F71ek3th(P<0.05). S ginseno-
sidex= CON A 2|7l H]a FWG2 A&7}
ofHog & ANE YeERTKP<0.05). 4

EHoR WA WY BuEe VS Ed

A AE AskE, AR, AR, sS4 H S
Yl ginsenosidedl] FFS wA= HAo= o

AN

o

v.ed 8 =

1. Allain, C. C, Poon, L. S, Chan, C. S., Rich-
mond, W. P. C. 1974. Enzymatic
determination of total serum cholesterol. Clin.
Chem. 20(4):470-5.

2. AOAC. 1995. Official method of analysis, 15th
edition. Association of Official Analytical Chemest.
Washington. DC.

3. Bag, G. S, Nam, K. P, Kim, H. S., Lee, S. G,
Choi, H. S, Min, W. K., Joo, W., Maeng, W. J.
and Chang, M. B. 2003. Effects of the artificial

and Fu,

—338—



10.

11.

12.

13.

14,

15.

16.

. Brekman, 1. I

. Makkar,

Jang et al. ; Fermented Wild-ginseng Culture by-product for Finishing Pigs

culture medium of wild ginsengs on rumen
fermentation characteristics in vitro. J. Anim. Sci
& Technol(Kor) 45:987-996.

1957.

Panax ginseng, Mediz.

Leningrad. 1-181.

. Duncan, D. B. 1995. Multiple range and multiple

F testes. Biometrics.

. Hase, K. and Basnet, P. 1997. Effect of Hovenia

dulcis on lipopolysaccharide -induced liver injury
in chronic alcohol-fed rats. J. Trad. Med. 14:28-
33.

. Kim, Y. K. and Cheong, S. K. 1985. Effect of

slaughter  weight on body

Res.

composition in
growing-finishing pigs, Rept. RDA(L&V).

27(2):27-35.

. Lee, D. W,, Sohn, H. O., Lim, H. B., Lee, Y. G.

and Aprikian, A. G. 1995. Antioxidation of panax
ginseng. Korea J. Ginseng Sci. 19:31-38.

H. P. S, Sin, B. and Dawra, R. K.
1988. Effect of tannin-rich
various microbial activites of the rumen. Br. J.
Nutr. 60:287-296.

Matsuda, H., Kubo, M. and Mizuno, M. 1987.
Pharmacological

leaves of oak on

study on  Panax
Yakugaku Zasshi. 41:125-134.

NPPC. 1994. Procedures to Evaluate Market Hog.
3rd ed. National Des
Moines, lowa, USA.

NRC. 1998. Nutrient requirement of swine, 10th

ginseng.

Pork Producers Council,

edition. National Academy Press, Washington, DC.
SAS. 1995. SAS/STAT User’s Guide : Version 6,
11th edition. SAS Institute Inc., Cary, NC.
Shibata, S., Tanaka, O., Ando, T., Sado, M,
Tsushima, S. and Tanaka, O. 1966. Protopanaxadiol
a genuine sapogenin of ginseng saponins. Chem.
Pharm. Bull. 14(6):595-600.

Sung, J. H., Hasegawa, H., Ha, J. Y., Park, S.
H., Matumiya, S., Uchiyama, M. and Huh, J. D.
1997. Metabolism of ginseong saponins by human
intestinal bacteria. Kor. J. Pharmacogn. 28:35-41.
Uchida, S., Ohta, H. Niwa, M., Mori, A,
Nonaka, G., Nishioka, I. and Ozaki, M. 1990.

17.

18.

19.

20.

21

22.

23.

24,

25. 7+

26.

—339-

life
spontaneosly hypertensive rats (SHRSP)

Prolongation  of span of  stroke-prone
ingesting
persimmon tannin. Chem. Pharm. Bull. 38:1049-
1054.

Witte, V. C., Krause, G. F. and Baile, M. E.
1970. A new extraction method for determining
2-thiobarbituric acid values of pork and beef
during storage. J. Food. Sci. 35:582.

Xie, J. T., Mehendale, S. R.,, Wang, A., Han, A.
H., Wu, J. A, Osinski, J. and Yuan, C. S. 2004.
American ginseng leaf: Ginsenoside analysis and
hypoglycemic activity. Pharmacological. Res. 49:
113-117.

Zhang, S., Chen, R. and Wang, C. 2006.
Ginsenoside extraction from Panx quinquefolium
L. (American ginseng) root by using ultrahigh
pressure. J. Pharmaceut. Biomedical. Anal. 41:
57-63.

A, FAY, FFx 1986, IAEd £E
ol ok B9 o] A = AhMH(LDL-C)
FEA WA= G F=AEetE A 19(2):
173-178.

ZolA, SAlFE, FAA, AF5, AT 2000.
aHEA 2ARE
g4 )Tl u)x
=], 29(3):460-465.

471, FR14,

5] %], 44(3):297-304.
$71E. 1996 HalmE sk AAJA A&

pp. 247-252.

gl 4<l
2006. Wit
(e}
&

B R 0w 22 Hrbh vl

e, A9l A9, o1,
3

P, oA, olxkE, oA,



217.

28.

29.

30.

Jang et al. ; Fermented Wild-ginseng Culture by-product for Finishing Pigs

o] A A EA EA mlAe ¥ @ 3L
A1 7}8)3] %], 48(6):819-826.

wEhe- A, Jw2 1088 AH ) AdA W

Aol mAE AEL FHEEEY 9 a1y 32
Q15teka] A, 12(1):63-67.

AEH, 1435, BHE, 43, o=, A=,
stal, FAF, AEE, A, A4, dEF

=
schiao] H|&=52] o]8}shs gl vA=

g o34m0 &3] . 45(4):527-536.

X, BAReY, AT, HEE 1964, Qlste] 7F 0 34,
Aol mx= 9 At =73

R, by, AFA, uhHd, 1K, ,
28, wE7] 2004 AARALE Fo] 39|

e =59 AFEA. FIHAAEI A, 24

—340—

H .
2005. ZZPAHFA)VHel AEEEEH Gledit- 33

=l =3
A A} vtel o 2l olE wge] ek A o
oSt thehel AAeel =
o4, =, oldi?l, 4 g 4
2003. =AML BT vehy 53 2]
ol IAEZA WA %
(2):179-184.
AW, A, A, B71E. 2006 At
o ol =] AL opkat 24 9 He
A 573 S ShS] 4], 26(3):349-355.
it 2ol 1996, H4l e (AR
o

AR, o]FE (HFYA 1 2007, 3. 12, / L=} 2 2007, 6. 18.)



