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ABSTRACT The aim of this study was to analyze the effect of dietary supplementation with ginseng berry, stems, and leaves
on the growth performance, organ development, and blood biochemical characteristics of broilers. One hundred twenty
one-day-old male broiler chicks (Ross 308) were randomly allocated to five groups: control (CON), ginseng berry 0.5% (GB1),
ginseng berry 1.0% (GB2), ginseng stems and leaves 0.5% (GLS1), and ginseng stems and leaves 1.0% (GLS2). During the
grower period (1-21 d), the body weight gain of all ginseng by-product fed groups was significantly higher (p<0.05) than
that of the control group. During the finisher period (22 -35 d), the feed intake in GLS2 was significantly higher (p<0.05)
than that in the other groups, but there was no significant difference in weight gain or feed conversion ratio. No significant
differences were detected among treatments when the growth performance was analyzed throughout the entire period (1 - 35
d). There was no significant difference in the serum biochemical profile, except for blood glucose. Glucose levels were
significantly lower (p<0.05) in GLS groups, and tended to be lower in GB groups when compared to the control. Major organ
weights showed no significant differences among treatment groups when compared to each other. In conclusion, dietary
supplementation of ginseng by-products may improve the early growth of broiler chickens and reduce blood glucose levels.
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Table 1. Ingredients and nutrient composition of basal diets

269

Items Grower Finisher
Ingredients (%)
Corn 54.00 54.36
Wheat 6.00 6.00
Wheat bran 2.00 4.00
Soybean meal 20.00 17.14
Rapeseed meal 3.00 3.00
DDGS 8.00 8.00
Corn gluten 0.13 0.00
Feather meal 2.00 2.00
Tallow 1.30 1.80
Lys-HC1 1.45 1.20
L-Methionine 0.32 0.29
Salt 0.14 0.14
Limestone 1.04 1.46
NSP enzyme 0.06 0.05
Mineral premix1 0.20 0.20
Vitamin premix2 0.04 0.04
Liq choline chloride 0.05 0.05
Monodicalcium phosphate 0.20 0.20
Phytase 0.01 0.01
Antibiotics alternatives 0.05 0.05
Anticoccidial 0.01 0.01
Total 100.00 100.00
Chemical composition
Metabolizable energy (kcal/kg) 3.100 3.150
Crude protein (%) 20.06 18.85
Calcium (%) 0.89 1.00
Available phosphorus (%) 0.39 0.38
Lysine (%) 1.25 1.11
Methionine (%) 0.59 0.55
Sulfur-containing amino acids (%) 0.97 0.91
Threonine (%) 0.75 0.73
Tryptophan (%) 0.22 0.21

! Provided per kg of diet: vitamin A, 10,000 IU; vitamin D, 2,500IU; vitamin E, 20 IU; vitamin By, 1.5 mg; vitamin B,, 5.0 mg; vitamin
B¢, 0.15 mg; vitamin B, 15.0 mg; choline, 300 mg; pantothenate, 12 mg; nicotinic acid, 50 mg; biotin, 0.15 mg; folic acid, 1.5 mg.
2 Provided per kg of diet: Fe, 60 mg; Cu, 10 mg; Zn, 80 mg; Mn, 110 mg; lodine, 0.48 mg; Se, 0.40 mg.
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Table 2. Effect of dietary supplementation of ginseng by-products on body weight gain, feed intake and feed conversion ratio in broilers

Treatments
Items N
CON GBI GB2 GLSI GLS2 SEM
Grower (0~21 d)
Weight gain (g/bird) 759.3° 809.4° 820.8° 821.7° 804.5* 21.23
Feed intake (g/bird) 1,1183 1,133.9 1,1172 1,1333 1,119.8 23.01
FCR (feed/gain) 1.47° 1.40° 1.36° 138 1.39 0.036
Finisher (22~35 d)
Weight gain (g/bird) 1528.6 1470.0 1489.4 15322 1508.4 52.66
Feed intake (g/bird) 2,207.9° 2,204.8° 2,199.7° 2,203.3° 2,284.3 32.01
FCR (feed/gain) 1.44 1.50 1.48 1.44 1.51 0.035
Overall (0~35 d)
Weight gain (g/bird) 2,287.9 22794 2,310.2 2,353.9 2,312.8 56.66
Feed intake (g/bird) 3,326.2 3,338.7 3,316.9 3,336.3 3,404.7 39.01
FCR (feed/gain) 1.45 1.47 1.44 1.42 1.47 0.022

*® Values with different superscript within the same row significantly differ (P<0.05).

' CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves and
stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.

2 SEM, standard error of means.



Lee et al.

oA fref ks YRRl SF3UTh
ToAME Bl ARE H=H, FEEYL
-tocopherolE& FSt SAlNA TAF2 ALBAFE, AR
S8 JTFE PIRA] LhI(Kim et al., 2013), S5}
52 o8 SAC AN BT FA P Jid &

ol olde] the

O] Ak
A=

Stk 2aE v 9tk Ao et al., 2011). S-A< &4t

uk-S- Fo3t Bong et al.(2011)2] A= =12 4t
Ak goldh Adwake] AL abeol= YeRA] 29k

oAb e 22 sho] AlRAH S HaATIaL 37 Ael
2 olojd £ Qlthe A= A ok (Milgate and Roberts,
1995), & Aol AT SAH ] s &
2 AL Hol AFeH 1AF BAlRo| 7|5 A= ko] gl

99 Aoz Ardr)

2. &7 2A
AP F223 ik o - 27 A7 AR S Fold &
A A7) FAS ZARE A3 Table 39 UERAITH
GBloA el FA7F 2HasE 23 GLS H 2]l A]
7&«1 A7 b A FEd vlE = o] Ao

BAA Aol fIATHP>0.05).

eu—iﬁr FE25 IR AEUY Zeaiglel =t &
AUl v Fdel 371 FAE S7H71a, ob st B
2 FEES AR el 7HE wjel = wAw prde] RA7)
7= A7t 9 e K (Dong et al., 2007; Yan et al,
2011), ¥ AgeA F7] FAL] FolAf= eRA] kst

it FEEH A ALl = Rl ]ZA}Eoﬂ 718k
oAl Fog A& (Hou et al., 201494 = A4 FE2E3}
A Aol = Rbl H7bellA ko] FAIE 42—1 2}o] 7}

. Effect of Ginseng By-Products in Broiler 271

A3 DA AR A AR = RglS FHolAl Foldt
A= ZFol 7} 1 TtHLiu et al., 2018). £
PAEH t=24] & 25 el Zle

F9 7] ddd JEgE nAA] &

> 22
o
=2
>

b K1
N
N,

(e

ruz d

3. €3 Msist 47 Y o7 Mak 24
AR FE23 A4 A - 27185 g SA19 EF
Astel JE 24 A, 272 AR olgde Azt
of BAIAR FelAtE HolA| ZUTHTable 4). FF3H2~ 5=
A= CONelA 22582 7P =3ta xAuels g
GB1Z} GB2|A] 742k 210.8, 204.82 E]]i?iﬂr e Ak

= E3ow, I d-EE gt GLS191A] 202.6,
GLS29I14 18342 o]z oz 7HA43F thP<0.05). 21 A
g FEES T Hoﬂ/\i 2 1oy X7 astn
ol wa} Q14 FEES AW =T thitel] HAgth=
A7l B uvf 2)\__‘1](Xle et al., 2002), ©|& A w=Afo]
T ReZt = W 2 lEd w25 A5 dEl A
° 7 HudltkXie et al., 2005). 3 A2 AR W
q& A7 Ao e Al Aol 8% TS e
A7)l Aoz HuEQthZhang et al., 2017). Fan et al.
(2019)2 A M| =Alo] = Rg-10] A AbAe] A A I%
T AR &S EEthe 2SS SRS o5 A7 AR
oF Al ARl E QA Faks 104?— oANA XA
Aol = Re9t Rgle] 2Hgol oJaix d X7} At
Ao 2 FehE o] §ro|x A AP “C’]E A A
T el #2R HUketele o FelzEE T T
Hlgte] Ao HolAl= A@Z#7E AN HKim,

Table 3. Effect of dietary supplementation of ginseng by-products on organ weight in broilers

Treatments'
Items

CON GBI GB2 GLS1 GLS2 SEM?
Heart (g/100g BW) 0.45 0.46 0.53 0.56 0.51 0.068
Liver (g/100g BW) 1.87 1.65 1.86 2.13 2.05 0.295
Pancreas (g/100g BW) 0.19 0.17 0.21 0.17 0.15 0.076
Spleen (g/100g BW) 0.074 0.046 0.072 0.078 0.082 0.026
Gizzard (g/100g BW) 1.27 1.05 1.03 1.21 1.09 0.146
Bursa of Fabricius (g/100g BW) 0.16 0.17 0.19 0.17 0.25 0.066

' CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLS1, basal diet + ginseng leaves and

stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.

2 SEM, standard error of means.
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Table 4. Effect of dietary supplementation of ginseng by-products on blood serum biochemical characteristics in broilers

Homs! Treatments>

CON GB1 GB2 GLSI GLS2 SEM?
TP (g/dL) 2.70 2.76 2.68 2.74 3.08 0.274
ALB (g/dL) 1.18 1.26 1.22 1.18 1.36 0.136
T.BIL (mg/dL) 1.62 2.00 1.78 2.12 1.86 0.293
GLU (mg/dL) 225.8° 210.8® 204.8 202.6° 183.4° 14.81
BUN (mg/dL) 1.08 0.94 1.32 1.56 0.96 0.585
CREAT (mg/dL) 0.08 0.06 0.08 0.06 0.09 0.046
AST (U/L) 310.0 329.4 353.0 363.0 3282 66.66
ALT (U/L) 1.92 1.92 1.74 2.00 3.26 1.158
CHOL (mg/dL) 130.8 138.4 132.6 150.4 134.6 17.96
TG (mg/dL) 26.4 31.0 29.8 29.2 25.8 5.55

*® Values with different superscript within the same row significantly differ (P<0.05).

' TP, total protein; ALB, albumin; T.Bil, total bilirubin; GLU, glucose; BUN, blood urea nitrogen; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; CHOL, Cholesterol; TG, triglycerides.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves
and stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.

> SEM, standard error of means.
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Table 5. Effect of dietary supplementation of ginseng by-products on erythrocyte and leukocytes profile in broilers

Homs! Treatments”
CON GBI GB2 GLS1 GLS2 SEM’
Erythrocyte

RBC (K/uL) 2.00 1.93 2.00 2.12 1.97 0.136
HGB (g/uL) 7.04 7.18 7.50 7.32 7.10 0.507
HCT (%) 29.6 292 30.4 31.0 29.8 1.765
MCV (fL) 131.0 132.0 134.5 132.2 132.7 3.684
MCH (g/dL) 31.1 324 332 312 31.7 1.851
MCHC (g/dL) 23.7 245 24.7 23.6 23.9 0.941
PLT (K/uL) 68.0 76.0 69.8 54.6 83.3 18.28
RDW-CV (%) 9.28 9.50 9.26 9.16 9.28 0.279
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Table 5. Continued
Hems! Treatments”
CON GB1 GB2 GLS1 GLS2 SEM’

Leukocytes

WBC (K/uL) 48.0 64.5 58.0 512 624 12.61

Lymp (K/uL) 532 51.0 50.0 51.5 51.8 6.58

Hetero (K/uL) 28.2 30.0 32.6 27.6 32,6 7.71

Mono (K/uL) 14.0 14.0 114 11.6 11.8 3.61

Eo (K/uL) 3.60 3.80 4.60 4.20 2.60 1.166

Baso (K/uL) 1.25 1.50 1.75 1.25 1.50 0.532

' RBC, red blood cell count; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin;
MCHC, mean corpuscular hemoglobin concentration; PLT, Platelets; RDW- CV, red blood cell distribution width-coefficient of variation;
WBC, white blood cell count; Lymp, lymphocyte; Hetero, heterophil; Mono, monocyte; Eo, eosinophil; Baso, basophil.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves and

stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.

> SEM, standard error of means.
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