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Effect of Feeding Red Ginseng Marc on Vital Reaction in Laying Hens under Stress Task
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ABSTRACT This study was conducted to determine the possible use of Red Ginseng marc as stress inhibiter in thermal
stress (temperature humidity index 86) and lipopolysaccharide (LPS) - exposed laying hens by investigating their effects on
laying performance, blood biochemical parameters, immunoglobulin concentration and serum superoxide dismutase (SOD) like
ability. A total of forty-five 52-wk-old laying hens (ISA Brown) were divided into 3 treatment groups with 5 replicates of
3 birds in each group. NC (negative control, no immune substances), PC (positive control, 3-glucan 25 ppm) and RGM (Red
Ginseng Marc 3%) were added in feed with respective substance. Egg production in RGM was significantly increased in
comparison with NC groups for 8 weeks (P<0.05). On blood biochemical parameters, effects of ambient temperature is definite
by showing significant difference in aspartate aminotransferase and others (P<0.05), but RGM both before and after thermal
stimulation have no significant difference in comparison with other groups. And for 3 weeks after thermal stimulation, laying
performance was also not significantly different among treatments. Immunoglobulin M content and SOD like activities after
challenge with LPS were higher in the RGM and PC than NC (P<0.05). In conclusion, although ineffective as inhibiter in
thermal stress, dietary supplementation of Red Ginseng marc improved SOD like activity and immune system by regulating
immunoglobulin content in laying hens. These findings have laid the foundation for future studies of immunomodulation in
laying hens fed Red Ginseng Marc and of evaluation of heat stress inhibitor.
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Table 1. Formula and chemical compositions of experimental

diets

NC PC RGM
Ingredients (%) (RGM 3.00)
Corn 55.25 55.25 54.00
Soybean meal 14.00 14.00 13.55
Corn gluten meal 4.65 4.64 4.50
Wheat bran 11.75 11.75 12.60
Soybean oil 1.00 1.00 1.00
Limestone 9.40 9.40 9.40
Tricalcium phosphate 1.00 1.00 1.00
Salt 0.30 0.30 0.30
DL-Methionine 0.05 0.05 0.05
Lysin-HCl 0.10 0.10 0.10
Vitamin-mineral mixture”  0.50 0.50 0.50
Beet pulp 2.00 2.00 -
Calculated value
ME (kcal/kg) 2,649 2,648 2,649
Crude protein (%) 15.1 15.1 15.0
Methionine (%) 0.30 0.30 0.30
Lysine (%) 0.75 0.75 0.74
Ca (%) 3.79 3.79 3.82
Available P (%) 0.58 0.58 0.59

*NC, Negative control; PC, Positive control; RGM, Red ginseng
Marc.

“Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin Ds, 1,500 IU; vitamin E, 20.0
mg; vitamin K3, 0.70 mg; vitamin By, 0.02 mg; niacin, 22.5 mg;
thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg;
riboflavin, 5 mg; pantothenic acid, 25 mg; choline chloride, 175
mg; Mn, 60 mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72
mg; Co, 2.5 mg.
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Table 2. Effects of dietary supplementation of mixed red gin-
seng marc on the laying performance in laying hens

(1~8 weeks)
NC” PC RGM  SEM
Egg production (%) 88.80°  93.50®  9520° 125
Egg weight (g) 61.60  61.00 6140 045
Egg mass (g/d) 5459  56.84 5808  0.87
Feed intake (g) 11624 11630 11740  1.17

Feed conversion ratio 2.14 2.05 2.02 0.02

*NC, Negative control; PC, Positive contral; RGM, Red ginseng
Marc.

*®Mean within the same row with no common superscripts di-
ffer significantly (P<0.05).
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Table 3. Effects of dietary supplementation of mixed Red gin-
seng marc on the characteristics egg

Item NC°  PC RGM SEM

Haugh unit 9041 93.88 91.06 1.13

Egg yellow 8.1 7.97 773  0.09

\jk Eggshell color 2643 281 29.3 0.83
Eggshell strength 2.05 2.1 1.87  0.07
Eggshell thickness 036" 033> 032° 0.1
Haugh unit 9254 9293 9377 129

Egg yellow 7.57 7.6 7.33 0.1

ka Eggshell color 28.97 31 3247 072
Eggshell strength 1.91 1.95 1.71 0.09

Eggshell thickness 0.34 0.33 033 0.01

*NC, Negative control; PC, Positive contral; RGM, Red ginseng
Marc.

*®Mean within the same column with no common superscripts
differ significantly (P<0.05).
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Table 4. Effects of dietary supplementation of mixed red gin-
seng marc on the laying performance after thermal
stress in laying hens (9~11 week)

Table 6. Effects of dietary red ginseng marc on blood bioche-
mical parameters in laying hens

Tempe-

. It NC° PC RGM SEM
Week  NC PC  RGM  SEM rature em
9 69.05 79.52 82.38 4.46 Cholesterol (mg/dL) 124 97 122 8.38
Egg 10 79.05  86.19 8047  3.01 Triglyceride (mg/dL) 1279 1,065 1302 87.67
production
(%) 11 91.43 88.10 86.19 2.30 CRE 03 03 0.3 0.01
Total 79.84 84.60 83.02 2.83 I\rﬁ;rl- BUN" (mg/dL) 34 30 32 266
. 9 59.07 60.02 59.63 0.57 AST (UIL) 178 196 190 6.08
88 10 60.32 59.32 59.44 0.74
weight ALT (U/L) 8.4 84 7.6 0.87
(2) 11 58.59 60.51 60.03 0.76 )
g Total protein (g/dL) 5.6 5.1 5.5 0.13
Total 59.33 59.95 59.70 0.63
Cholesterol (mg/dL) 100 91 98 8.32
9 41.03 47.7 49.28 2.81
Egg 10 47.69 5118 4300 500 Triglyceride (mg/dL) 925 865 1,034 97.26
mass
@ 11 $356 5336 5179 159 CRE 03 03 03 00
. b b a
Total 4743 5073  49.69  1.89 High ~ BUN (mg/dL) 40° 38 48 017
9 69.32 763 7496 597 AST (UL) 236 228 220 746
.Feel? 10 11768 11034 11314  3.05 ALT (UL) 50 58 32 078
intake
11 80.96 74.7 80.5 3.29 Total protein (g/dL) 4.9 5.1 4.8 0.13
(8
Total 89.34 87.14 89.56 3.46 NG, Negative control; PC, Positive contral; RGM, Red ginseng
9 1.61 1.6 1.58 0.10 Marc.
Feed 10 251 216 244 0.10 “BUN, blood urea nitrogen; AST, aspartate aminotransferase;
conversion ' ' ' ' ALT, alanine aminotransferase.
11 1.51 1.39 1.56 0.04

ratio

Total 1.89 1.71 1.83 0.05

"NC, Negative control; PC, Positive contral; RGM, Red gin-
seng Marc.

Table 5. Effects of ambient temperature on blood biochemical
parameters” in laying hens

ltem terll\llggztilllre temI;;i}tlmre SEM
Cholesterol (mg/dL) 114.27 96.33 6.03
Triglyceride (mg/dL)  1,215.40° 941.40° 69.18
CRE 0.30 0.32 0.01
BUN" (mg/dL) 3.20° 4.20° 0.15
AST (U/L) 188.07° 227.87° 6.00
ALT (U/L) 8.13° 4.67° 0.66

*BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT,

alanine aminotransferase.
“*Means with the different superscripts differ significantly (P<0.05).

**Means with the different superscripts differ significantly (P<0.05).
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noglobulin ¥13}& Table 7o YERNSITE LPS HE A2 &
E¥ud] BH, HEF T A A IgMe] F=7F 7213
o2 73k 01 (P<0.05), IgA%} [gGe] FEE Hhdhe
7AeE BAANE FolAQl Afol= Itk IgM2 & F-EHE
B 2E ol ok AxbA w1 wkg- Aol (Szen-
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= 1)r\ﬂ-"”ﬂ-(Koenen et al., 2002). Table 7l LPSOU o3l
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S 2 AT Aozt gilen, 1gGe] 7 LPS AF
Aol Z4H} 77 7RO Bho(P<0.05) A
T Feole Ao/t gl 3oz AHHAULh IgM FEolA

b H7bret AGAA] M7 A7) BlE) LPS
BE A F BE FolHor B £2S YehlthpP<
0.05). 24Fe] saponine W 24 7]5o] glew, 54 W
QA= Al A AEZT F7HE FES K sley et al., 2005;
Zhang et al., 2009). Table 73} Table 8= F2ls] ™, LPS
9] & AAH R IgM B/t Zawn, T4k A7t

HAAA H7Hret LA LPS Y § Haye
IgM TEE =/ fAlshs A= A=k webs g4t
H- LPSol| tial IgM FEE A fFAst] Ade WY

2) BZ BtAls} BN
2 F2] 39l superoxide dismutase(SOD)E Al

Fol Galgt B AARFES HAErAR AT = vS
(20, +2H" — 0, + 00 & Frjdhz f2z0]w, SODe|| 9]
&l A4 E H0,%= peroxidaselt catalaseo] 2]3te] F3l|gt &

Table 7. Serum immunoglobulin level of laying hens during 2 h
after challenge with LPS
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Table 8. Effects of dietary red ginseng marc on immunoglo-
bulin level of serum in laying hens before and after
challenge with LPS

*

NC PC RGM  SEM

leA Pre 0.55 0.64 0.58 0.05
(mg/ml) — post 0.46 0.51 0.47 0.04
1eG Pre 2.04° 1.92% 139 0.13
(mg/ml) — post 203 1.73 1.48 0.18
IsM Pre 0.36° 0.46° 0.46° 0.02

(mg/ml)  pogy 0.28" 0.35° 0.38° 0.02

"NC, Negative control; PC, Positive contral; RGM, Red ginseng
Marc.
“*Means with the different superscripts differ significantly (P<0.05).

Table 9. Effects of dietary red ginseng marc on antioxidation of
serum in broiler laying hens

*

NC PC RGM SEM

SOD like activility %  22.90° 30.28" 32.96" 1.76

Item (grlel) (zoit) SEM
IgA (mg/mL) 0.59 0.47 0.03
IgG (mg/mL) 1.81 1.76 0.11
IgM (mg/mL) 0.42° 0.33° 0.02

“*Means with the different superscripts differ significantly (P<0.05).

NG, Negative control; PC, Positive contral; RGM, Red ginseng
Marec.
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L
S AT 5253 ISA Brown ZAAIE FAHINE
(Negative Control; NC), Al WA A| 3 7l+(Positive Con-
trol; PC, A3- glucan 25 ppm), 4t F-4HE 3% H7HHRGM;
Red Gingeng Marc) & T8k &, 2] 15573Fx5HN) &
Hjx)ste] F 11573 AMF AP 28kt 85t B
S*(THI; temperature humidity index)E 76(27°C, 60%)°lA]
86(34°C, 60%) 2.2 A7) 1, 24413t Bt fA38F & 33
b 35 ARk 7 e, AbF 717te] FRH £ LPS(Exche-
richia coli; SIGMA) &= 33T 853te] Uk ARk Hd
oA TR AFHES SUAIZ S UH(P<0.05), & 1E
g2 2 & A AYsst gl AYrbd Wslela] gA4kdte] A
7hol ogt Ay YeRA] ekskth LPS HE Al dAlH e
2 IgM FE7F AR SakEE A 7te] 73 WA A
A7t LA LPS Y £ IgM T =E tXTET =
Al fAGHE Aoz LA THP<0.05). T3 Y ] SOD
A 4SBT A9, S Aol WAl ot
T EF F7EY w ibet 248 fRskeE B
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