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Summary

Korean government banned antibiotic use in animal feed from 

July 2011. Therefore many replacers of antibiotics were introduced such 

as enzymes, probiotics, prebiotics, medium chain triglyceride (MCT), 

organic acid, and herb etc. Several studies were conducted to evaluate 

the use of oriental herbs instead of antibiotics as an animal feed 

additive for growth performance. One of animal feed supplements, 

Gromax® is being introduced instead of dietary antibiotics. Gromax® is 

a feed additive from herbs, Phlomis umbrosa Turcz. and Cynanchum 

wilfordii which are known as a stimulator of secretion of 

IGF-1(insulin-like growth factor) in human. This study was performed 

to evaluate the effect of supplementation of Gromax® in broiler feed. 

This study was conducted using a completely randomized design. A 

total of 300 broiler chickens were allotted into 5 treatments with 6 

replicates. Broilers were fed one of five treatment diets during growing 

(3weeks) and finishing phase (2weeks). All nutrients in corn-soybean 

meal diets were formulated to meet or exceed the nutritional 

requirement ROSS 308. The Gromax® addition were varied as  1) NC: 

basal diet, 2) T1: basal diet + Gromax® 0.025%, 3) T2: basal diet + 

Gromax® 0.050%, 4) T3: basal diet + Gromax® 0.075%, 5) T4: basal 

diet + Gromax® 0.100% respectively. Feed and water were fed ad 

libitum. After 5 week-trial, growth performance, feed conversion ratio, 

relative viscera organ weight, tibia strength, serum metabolites and 

nutrient digestibility were determined. No significant differences were 
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observed in growth performance and mortality of broilers (P>0.05), 

FCR was improved approximately 3.3% without statistical significance 

when broilers were fed with Gromax® treatment diet. However, there 

was significant decrease in LDL and blood triglyceride in Gromax® 

supplemented treatments compared with control group (P<0.05). No 

significant difference was observed on relative weight of spleen, 

abdominal fat, breast muscle and leg muscle among dietary treatments. 

Concentration of blood GOT, GPT, total cholesterol and HDL were not 

affected by dietary treatments. However, there was significant decrease 

in LDL and blood triglyceride in treatment groups compared with 

control group. (P<0.05). Although tibia strength was not affected by 

Gromax® treatment, there were higher circulating IGF-1 concentration in 

treatments compared to control. The more secretion of IGF-1 into blood 

of treatments significantly compared to control. The more Gromax® 

were added, the higher IGF-1 concentrations were observed. There were 

no significant differences between treatments in digestibility of dry 

matter, crude protein, crude ash and crude fat(P>0.05). Although growth 

of broiler and weights of organ weights were not affected by dietary 

Gromax® treatment, FCR was improved approximately 3.3% and 

Production Index was improved 6% in Gromax® 0.1% treatment without 

significant difference. This study demonstrated that Gromax® 

supplementation in broiler diet could be used as a growth promoter 

without any detrimental damage to liver function. 

Keywords : Broiler, Gromax®, Herbs, Phlomis umbrosa Turcz, 

Cynanchum wilfordii, IGF-1
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I. Introduction
Broiler meat is well consumed animal protein by human all over 

the world. Though the consumption of pork and beef are limited by the 

religious influence, broiler meat is well consumed all over the world. 

Also the white breast meat is well known as a healthier food than the 

red beef and pork meat. 

In Korea, the broiler meat consumption per capita is from 1.4kg 

of 1970 to 11.4kg of 2011. Also, the broiler feed production is 2.09 

million tons in 2011. Therefore, we need to improve the FCR to save 

the grains. For this purpose, there are some methods. First, to develop 

breeds of high performance breeds by breeding, Second, improving the 

management of environments, and third, to use efficient feed additives 

in feed for the improvement and fourth, to use efficient mechanical 

method like pelleting or extrusion to improve digestibility of 

ingredients. 

Until now on, Antibiotic growth promoter is the best method 

compared with cost. However, Korean government has banned the use 

of antibiotics in formula feed as animal growth promoter from the1st of 

July 2011. Therefore there have been many studies on the replacing 

antibiotics in Korea and the other world as well. Enzymes, organic 

acid, MCT, probiotics, prebiotics, herbs were the candidates.

The herbs and botanicals have been used for cure and prevention 

of diseases for human in Asian countries. In Korea, there have been 

studied to use of oriental herbs for last decades in animal feed. In 

Europe, there have been the use of plant feed additive for animal, too. 
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Caspar Wenk (2003) mentioned that herb and botanicals has activation 

effect of feed intake and secretion of digestive enzymes, immune 

stimulation, anti-bacterial, anti-coccidiostatic, anthelmintic, antiviral or 

anti-inflammatory activity and inhibition or - particularly – antioxidant 

properties.  

Kim et al. (2002) used YGF 251(Young Growth Factor 251) to 

stimulate the in vivo secretion of IGF-1(insulin like growth factor-1) 

which is well known to promote the various physiological actions in 

human body . This YGF251 is the natural herbal extract which is the 

ingredient of Gromax®. This test was performed as double blind test 

for 31 adult female and male volunteers .And this test showed the 

concentration of IGF-1 was from 245.6 ng/ml before dosing and 269.3 

ng/ml after  a month and to 275.6 ng/ml after two months , both were 

statistically significant (p<0.05).

IGF-1 is well known insulin like growth factor. It is a 

broad-spectrum growth factor that stimulates DNA synthesis in many 

cell types to stimulate growth. Phlomis umbrosa Turcz. and Cynanchum 

wilfordii have been known to promote secretion of IGF-1 in many 

studies. In this study, feed additive from herbs, Phlomis umbrosa Turcz. 

and Cynanchum wilfordii (Gromax®) on the growth of broiler was 

performed. 
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Table1. The trend of Korean meat consumption per capita

　 Meat consumption per capita(kg/year) Meat Self 
sufficiency(%)Year Total Beef Pork Broiler

1970 5.2 1.2 2.6 1.4 100
1980 11.3 2.6 6.3 2.4 97.8
1990 19.9 4.1 11.8 4 90
2000 31.9 8.5 16.5 6.9 78.8
2010 38.8 8.8 19.3 10.7 72.6
2011 40.6 10.2 19 11.4 61.2

Data：Ministry of Agriculture, Food and Rural Affairs (2012)  
Note：Cconsumption per capita is based on the dressed meat

II. Review of Literatures

1. Introduction

1.1. Broiler production and Feed situation in Korea

Broiler meat consumption per capita of Korea was dramatically 

increased from 1.4kg of 1970 to 11.4kg of 2011. This is by the 

increase of meat consumption with the economic growth. The other 

animals’ meat consumptions’ change was similar during the same 

period. However, self meat sufficiency has been dropped from 100% to 

61.2% (Table 1). This means imported broiler meat has more price 

competitive than the local produced broiler meat. In 2011, Korean 

government prohibited antibiotic use in formula feed, which had been 

price competitive growth promoters. So the replacers of antibiotics have 

been studied continuously. As shown in Table 2, the feed production of 

Korea increased dramatically as the Korean economy grows. Korean 

poultry feed production in 2011 is 4.75million ton and broiler feed
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Table2. Formula feed Production of Korea
(unit: 1,000t)

Total Poultry Swine Dairy Beef Others
1970 508 460 10 19 - 19
1980 3,462 1,872 769 514 306 1
1990 10,518 3,274 3,551 1,790 1,667 236
2000 15,105 3,867 5,215 1,892 3,340 792
2011 16,815 4,748 4,482 1,240 4,792 1,553
2012 18,640 4,822 5,685 1,336 5,143 1,654

Data：Ministry of Agriculture, Food and Rural Affairs (2013) 

Note： Others   include the feeds for horse, sheep, deer, rabbit, duck, 

turkey, quail, dog, fish,  experiment animal and milk replacer.

 production is 2.09 million tons. In Korea, broiler's market size is 

around 1.7kg and the rearing days are short, about 35 days. Therefore 

we can get results through tests easily and apply in feed formulation to 

save formula cost.

1.2. Animal market situations in Korea

There were big issues in animal industry in Korea last 2-3years. 

They are FMD(foot mouth disease) outbreaks in the end of 2010, 

continuous grains' price increment and the ban of animal growth 

promoters in formula feed. These have made difficult in animal farming 

industry and feed industry as well. Specially continuous grains’ price 

increment and the ban of antibiotics use in formula feed made the feed 

industry to search out replacers of AGP.

FMD Outbreak

In the end of 2010, FMD outbreak in Korea and many animals 
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Figure 1. Major ingredients’ price trend 2000-2013
(Korea International Trade Association, 2013)

were died and many farmers were damaged economically and mentally 

by FMD and Korean economy was damaged as well.

Ban of AGPs (Antibiotics Growth Promoters) in formula feed

Korean government banned the use of antibiotics in formula feed 

from the 1st of July of 2011. And many studies to replace AGPs have 

been done. 

 Grains' price increment

Figure 1 shows the increasing fluctuations of major ingredients’ 

price trend last during the last 13 years.
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Nutrient Unit 0 to 3 weeks 3 to 6 weeks 6 to 8 weeks
Protein and amino acids
Protein % 23 20 18
Arginine % 1.25 1.1 1
Glycine +   
serine

% 1.25 1.14 0.97

Histidine % 0.35 0.32 0.27
Isoleucine % 0.8 0.73 0.62
Leucine % 1.2 1.09 0.93
Lysine % 1.1 1 0.85
Methionine % 0.5 0.38 0.32
Methionine + 
cystine

% 0.9 0.72 0.6

Phenylalanine % 0.72 0.65 0.56
Phenylalanine  
 + tyrosine

% 1.34 1.22 1.04

Proline % 0.6 0.55 0.46
Threonine % 0.8 0.74 0.68
Tryptophan % 0.2 0.18 0.16
Valine % 0.9 0.82 0.7

Fat
Linoleic   acid % 1 1 1

Macro minerals
Calcium % 1 0.9 0.8
Chlorine % 0.2 0.15 0.12
Magnesium mg 600 600 600
N o n p h y t a t e   
phosphorus

% 0.45 0.35 0.3

Potassium % 0.3 0.3 0.3
Sodium % 0.2 0.15 0.12
Trace minerals
Copper mg 8 8 8
Iodine mg 0.35 0.35 0.35
Iron mg 80 80 80

Table3. Broiler Nutrient Requirements (NRC 1994)
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Nutrient Unit 0 to 2 Weeks 2 to 4 Weeks 4 to 6 Weeks

Protein   and amino acids
 Protein % 22 20 18
 Arginine % 1.46 1.28 1.19
 Isoleucine % 0.91 0.79 0.73
 Lysine % 1.35 1.18 1.09
 Methionine % 0.53 0.46 0.43

 
Methionine + 
cystine

% 0.97 0.85 0.80

 Threonine % 0.87 0.76 0.72
 Tryptophan % 0.22 0.19 0.18
 Valine % 1.04 0.91 0.84
 
 Fat
 Linoleic   acid % 1 1 1
 
 Macrominerals
 Calcium % 1 0.9 0.85
 Chlorine % 0.17 0.17 0.17
 Magnesium mg 600 600 600
 Potassium % 0.4 0.4 0.4
 Sodium % 0.21 0.21 0.21
 
 Trace minerals
 Copper mg 16 16 16
 Iodine mg 1.25 1.25 1.25
 Iron mg 20 20 20
 Manganese mg 120 120 120
 Selenium mg 0.30 0.30 0.30
 Zinc mg 110 110 110

Table4. ROSS 308 Nutrients Requirement (2003)
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2. Breeding effect

David Creswell (2005) wrote that recent broiler growth result 

show body weight 2.5kg, on the 42 days with feed efficiency 1.72. 

The breeding companies' efforts have made these results and this means 

50g body weight increment per day was achieved every year. If we 

compare the NRC in 1994 (Table 3) and ROSS 308 in 2012 (Table 4) 

there are big increment in amino acid requirements though there is not 

so big change in protein requirement and other nutrients’ level.

3. The replacers of AGP

As written above, the use of AGP (Antibiotics Growth Promoter) 

was banned from July of 2011 in Korea. So various feed additives are 

developed to replace AGP. There are some replacers of AGP. 

1) Enzymes

2) Organic acids

3) MCFA (Middle chain fatty acid) or MCT (Middle chain triglyceride)

4) DFM (Direct-fed Microbial) : probiotics

5) Essential oil

6) Herb Extracts 

7) Oriental herbs 

Antibiotics have been used for more than 50 years to enhance 

growth performance and prevent disease of livestock. But the trend of 

these days, the antibiotics use is banned in animal feed and the 

consumers concern about the antibiotic residue in the meat, so they 
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Scientific Name Chinese Name Main Ingredients Medical effects

Ledebouriella
seseoloides Fang feng

essential oil,
organic acids
alcohol derivative,
vitamin C, proteins

a n t i - b a c t e r i a l , 
antipyretic,
analgesic

Potentilla 
Chinensis Wei ling chai Ca2+salts a n t i - b a c t e r i a l , 

remove toxic 'heat'

Akebia clematidis Chuan tong Aristolochic acid
a n t i - b a c t e r i a l , 
diuretic ,   
m y o c a r d i n a l  
stimulant

Rehmannia 
Glutinosa Sheng di huang akebin, saponin

anti-inflammatory, 
aids blood
coagulation

Paeonia lactiflora Chi shao Glycosides,
essential oil

increases
leucocyte cell 

Lophatherum 
Gracile Dan zhu ye Arundoin, cylindrin,

frieldelin
a n t i - b a c t e r i a l , 
diuretic, anti-pyretic

Dictamnus 
Dasycarpus Bai xian pi alkaloids, psoralen, 

essential oil anti-fungal

Tribulus terrestris Ci ji li Harmane, harmine
h y p o t e n s i v e , 
diuretic, promote 
blood circulation

Glycyrrhiza 
Uralensis Gan cao Glycyrrhizin

s t r e n g h t h e n s 
s p l e e n / s t o m a c h ,   
removes toxin/heat

Schizonepeta 
Tenuifolia Jing jie sui essential oil,

D-methone
induces diaphoresis, 
reduces bleeding 
time

prefer natural ones. In this situation, Oriental Herbs are one of good 

candidates. 

4. Oriental herbs and effective composition

There are major Oriental herbs and effects (Table 5) in Animal 

disease prevention and cure which is published by Korean National 

Veterinary Research and Quarantine service.

Table 5. Major Oriental herbs and their effects

National Veterinary Research & Quarantine Service (2009)
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They assumed the next compositions are effective parts of herbs.

Functional classification of Oriental herbs

a. Polysaccharides 

b. Lectin

c. Protein and peptides

d. Essential oil & Catechin

e. Flavonoids

f. Saponin

g. Lichen & Algae

h. Oriental medicine plants

5. Feed additive developments by using herbs and herb oils

Guo et al. (2011) tested traditional Chinese medicine decoctions 

with pigs under high temperature and demonstrated that the the 

traditional Chinese medicine decoctions improved (p<0.05) the poor 

growth performance seen in high temperature group. And the study also 

showed that the active components of common Traditional Chinese 

medicine decoctions have antioxidant functions. 

Aengwanich et al. (2009) investigated tamarind seed coat extract 

on the average daily gain, feed intake and feed conversion ratio of 

broilers. There was the highest average daily gain in the group which 

received tamarind seed coat extract at 100 mg/kg in their diet.

But there were no improvement of feed intake and feed 

conversion ratio. He thought tamarind seed coat extract can be a 

replacer of antibiotics in broiler.
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Myandoab et al. (2012) investigated the effect of Liquorice root 

Extract Medicinal Plants and Probiotic in Diets on Performance, Carcass 

Traits and Serum Composition of Japanese Quails. Result showed the 

total amount of total cholesterol and triglyceride in the serum showed 

significant difference in treatment. Cabuk et al. (2006) investigated the 

effect of a herbal essential oil mixture on growth and internal organ 

weight of broilers from young and old breeder flocks. In this study, 

there was no significant effects of dietary treatment on body weight of 

the broilers but there was improvement of mortality significantly.

Alçiçek et al. (2004) investigated the essential oil mixture, a 

commercially available organic acid and a probiotic on growth 

performance and carcass yield of broilers. Conclusion was that the 

supplementation of the herbal essential oil mixture to broiler diet had 

beneficial effects on body weight gain, feed conversion ratio and 

carcass yield.

Likewise, there were many trials of using herbs as feed additives 

in animal feed for the growth performance (Alçiçek et al., 2004; Jang 

et al., 2008; Yesilbag et al., 2011; Kim et al., 2007; Guo et al., 2004; 

Al-Kassie, 2008; Al-Kassie, 2009; Al-Kassie, 2010; Saeid et al., 2010; 

Ciftci et al., 2005; Mathlouthi et al., 2012; Ocak et al., 2008; Ertas et 

al., 2005; Cho et al., 2009; Harmodi et al., 2010; Guler et al., 2006; 

Han et al., 2012; Botsoglou et al., 2005; Chen et al., 2003; Bozkurt et 

al., 2009; Guo et al., 2004; Kim et al., 2012; Guler et al., 2005: Guo 

et al., 2011; Hong et al., 2004; Hong et al., 2001; Ismail et al., 2007; 

Jamroz et al., 2005; Lee et al., 2007; Osman et al., 2005; Seyed et al., 

2011; Tamara et al., 2009; Wallace et al., 2010; Windisch et al., 2008).
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Brazil is the largest exporter of broiler meat. The exported 

chicken meat was 2.7 million ton (2006). However, the ban of 

antibiotics use in broiler feed in EU they are also seeking for the safe 

and satisfying antibiotics replacer (Rizzo PV et al., 2008). Therefore, 

the herb originated feed additive is highlighted. 

5.1. Oriental Herb originated Feed additive development for Poultry 

Kim et al. (2002) developed a feed additive with oriental herbs 

(mixed with Scutellaria baicalensis, Acorus gramineus, Houttuynia 

cordata, Carthamus tinctorius, Lycium chinense, Sinomenium acutum 

etc.) for broiler. They investigated the prevention and growth effect of 

Oriental herb feed additive on broiler feed with 1% ratio. They 

reported an Oriental herb additive has effect on Salmonella prevention 

and growth.(Kang et al., 2003) Also they had a field test (Kang et al., 

2003) and reported a significant difference in mortality.

Kim et al. (2006) investigated the effect of Oriental herb feed 

additive to prevent Campylobacter jejuni in traditional chickens. 

Campylobacter jejuni is the main bacteria of gastrointestinal 

inflammation and chickens are the host of the bacteria and the bacteria 

have been isolated from the chicken in all regions and environments. 

Kim et al., presumed Oriental herb feed additive killed the bacteria in 

the intestine and they cannot attach on the intestinal wall.

Kwon (2008) investigated about the domestic Skullcap 

(Scutellaria baicalensis). This study was conducted to evaluate in vitro 

antibacterial and antioxidant activities of domestic Skullcap (Scutellaria 

baicalensis) extracts  and the effects of its dietary supplementation on 
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the productivity and physiological response in poultry. And the potent 

antimicrobial activities against S. typhimurium, L. monocytogenes, E. 

coli, Ent. Faecalis and S. gallinarum were found in Skullcap extracts. 

And Skullcap extracts showed antioxidant activity in DPPH radical 

assay. By these results showed Skullcap extracts might have a function 

as pharmaceuticals and preservatives in poultry feed. 

Other experiment was carried out to investigate dietary effects of 

Skullcap extracts on growth performance and physiological response in 

broiler chicken. Total of 750 Ross male broiler chickens were divided 

into five groups and fed control diets (antibiotics medicated or 

non-medicated commercial diets) or each experimental diet 

(non-medicated diets containing 0.1, 0.3, or 0.5% Skullcap extracts) for 

5 weeks. The body weight gain and feed conversion ratio in the groups 

fed diets containing 0.1% or 0.3% SCE were significantly improved as 

compared with those of non-medicated control group (P<0.05). These 

results indicated that dietary domestic Skullcap extracts exerted 

growth-promoting and immune enhancing effects on broiler chicks.

Kang et al. (2003) investigated antibacterial activity on the 

chicken feed supplemented with different concentrations of oriental 

herbal medicine feed additives. Their preventive effects on the 

colonization of Salmonella enteritidis in broiler chickens were examined. 

The growth of Bacillus cereus, Listeria monocytogenes and 

Staphyllococcus aureus was inhibited on the feed of 0.25% oriental 

herbal medicine feed additives and Salmonella spp. and E.coli O157 : 

H7 were inhibited on the feed containing 2.0% level.  
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Kang et al. (2003) investigated the preventive effect of feed 

supplemented with 1.0% oriental herbal medicine feed additives on the 

colonization of Salmonella spp. and incidence of death in broiler 

chickens in outside field test. The frequency of Salmonella spp. in 

feces samples treated with oriental herbal medicine feed additives 

(25/239, 10.5%) was significantly lower (p<0.05) than that of control 

group (83/347;23.9%). In mortality rate of oriental herbal medicine feed 

additives group (3.9%) was significantly lower (p<0.01) than that of 

control group (5.7%). They suggested that the administration of oriental 

herbal medicine feed additives might prevent the colonization of 

Salmonella in chickens.

Kim et al. (2006) investigated the antimicrobial activity of 

oriental herbal medicine extract. It was tested for some organisms and 

the preventive effects of oriental herbal medicine extract for the 

colonization of Campylobacter jejuni on epithelium of small intestine 

were examined in Korean native broiler chickens fed a feed added 

1.0% oriental herbal medicine extract. The growth of Staphylococcus 

aureus was inhibited in 0.25% oriental herbal medicine extract. C. 

jejuni and E.coli were inhibited in 0.1% oriental herbal medicine extract 

and Salmonella spp, Lactobacillus acidophilus and E. coli O157 were 

inhibited in 2.0% oriental herbal medicine extract.

5.2. Studies on Oriental herb feed additive for fish 

In fish, there was Obosan which was the Oriental herb feed 

additive and it was applied in flounder and tilapia. Obosan was made 

by cooperation by Pukyong University and Seonam Industry in Seoul. 
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Main ingredients are Korean Ginseng, Licorice, Cinnamon, Korean 

angelica, Acanthophanax and other 23 ingredients.

Kim (1998) investigated the influence of Obosan on the growth, 

blood composition and meat quality of female flounder with long term 

base test (48 weeks), 0.3% of Obosan was  added in floating flounder 

feed. The group with Obosan showed better growth, FCR. and survival 

rate than control group significantly. When he compared flounder body 

compositions, there was no significant difference. However, total free 

amino acids in test group was 41.6% higher than control group, 

specially taste related amino acids - glutamic acid, proline, glycine, 

alanine and methionine is about 38.6% higher than control group

Though there was no significant difference in blood compositions, 

there was significant difference in GOT and GPT in test group. Obosan 

has showed ability in improving liver function. In meat quality test, test 

group showed significant differences in texture, taste and total 

preferences. The improved productivity of olive flounder, Paralichthys 

olivaceus culture by application of all-female technology and dietary 

herbs (Obosan) was demonstrated. Growth, FCR and Condition Factor 

of olive flounder fed diets containing 0.15%, 0.3% and 0.6% of 

Obosan were considerably improved when compared to those of control  

(p<0.05). The 0.3% of dietary Obosan was proven to be the optimal 

concentration in all parameters tested. The 0.3% of dietary Obosan for 

48 weeks improved yields in weight gain (19.0% improvement), 

FCR(13.6%) and Condition Factor (10.8%), significantly (P<0.05) The 

survival rate of fish fed a diet containing 0.3% Obosan was 

significantly higher than that of control (p<0.05).
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Kim et al. (1998) investigated the effects of Obosan in the diet 

on growth, percent weight gain, specific growth rate, feed conversion 

ratio and body composition of tilapia, Oreochromis niloticus. Body 

weight, percent weight gain, specific growth rate of fish fed the diets 

containing 0.25%, 0.5% and 1.0% Obosan were significantly higher 

than control diet (p<0.05). Feed conversion ratio of fish fed diets 

containing 0.25% and 0.5% Obosan showed best results compared to 

other experimental groups (p<0.05). In feeding trial of Juvenile of 

281.0g and adult of 563g, the Obosan showed significant difference in 

body weight, percent weight gain and specific growth rate however 

there was no difference in body composition between two groups. 

Therefore, the Obosan which was the Oriental herb feed additive can 

be a good growth promoter in tilapia.

6. Background of study in feed additive with Phlomis umbrosa Turcz. 

and Cynanchum wilfordii

Traditionally Phlomis umbrosa Turcz. and Cynanchum wilfordii have 

been used for bone curement. (Han, 2004; Kim, 2008; Lee, 2007)

6.1. Studies on Phlomis umbrosa Turcz.

Park (2001) investigated the anti oxidation of the materials 

isolated from Phlomis umbrosa Turcz. and isolated hederageni 3-O-α

-L-arabini pyranoside as a strong anti-oxidant. Park (2001) found  

Saponinglycoside, hederagenine 3-O-alpha-L-arabino-pyranosie as anti 

oxidant from Phlomis umbrosa Turcz. Kim (2000) also found the 

Anti-oxidative constituents from the Root of Phlomis umbrosa Turcz. 
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There are four anti oxidant materials - Protocatechuicj acid, caffeic 

acid,  3,4 –di-caffeoylquinic acid and methyl 3,4-di-caffeoyl quinate. 

Kim et al. (2011) investigated antioxidant and antibacterial 

activities of Phlomis umbrosa Turcz (PU) ethanol extracts in vivo. The 

PU extracts also showed strong DPPH scavenging activity and 

antibacterial effects against Staphylococcus aureus. Seasoned pork was 

made containing 0%, 0.5% and 1% PU extracts and 0.1% BHA. The 

total bacteria and TBARS values of seasoned pork added with PU were 

decreased compared to the control. 

Fig 2. Phlomis umbrosa Turcz.

Yoo (2009) investigated the influence of mixture of Phlomis 

umbrosa Turcz. and other Oriental herb feed additives on the 

concentration of IGF-1 of Rat and also on the bone density. There was 

no significance in Serum IGF-1 when fed feed with low level of 

mixture of feed additive, but there was significant difference when fed 
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the feed with high level of mixture of feed additive. This shows that 

Phlomis umbrosa Turcz. and some Oriental herb mixtures influence on 

IGF-1 concentration of serum and bone density. 

Kim (2000) investigated influence of the ethanol extract from 

Phlomis umbrosa Turcz. on mouse and suggested it might boost the 

immune function by enhancing the splenocytes proliferation and 

cytokine excreted by peritoneal macrophage. 

Kim (2000) investigated on Phlomis umbrosa Turcz. and 

suggested that the root of Phlomis umbrosa Turcz. has the anti 

oxidative ability. 

Kim et al. (2011) investigated the pork meat's quality and saving 

period after adding the extract of Phlomis umbrosa Turcz. and found 

the increment of its anti oxidative ability as Kim (2000) suggested.  

Phlomis umbrosa Turcz. has a strong anti bacterial effect on gram 

positive bacteria and this can increase stability of pork meat. 

Zhou (2007) suggested anti cancer effect of DSD (Dipsacus 

saponin) which is extracted from the root of Phlomis umbrosa Turcz., 

induce apoptosis of leukosis.

Lee (2002) suggested that the dichloromethane fraction of 

Phlomis umbrosa Turcz. can influence on bone formation in human 

fetal osteoblast and there is a possibility of revival of destroyed bone 

tissue. 

Lee (2007) suggested that though Phlomis umbrosa Turcz. 

couldn't control the outbreak of stroke in mouse, there was a significant 

effect on recovery of exercise function by prevention of muscle 

withering. 
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Park (2003) suggested that Active Compounds in Phlomis 

umbrosa Turcz. are capable of increasing osteoblast mineralization and 

may play an important role in bone formation. In conclusion of these 

thesis, Phlomis umbrosa Turcz. has an effects on metabolism of bone 

and bone formation, secretion of IGF-1, anti oxidant, and anti bacterial 

effects. 

6.2. Studies on Cynanchum wilfordii

Fig 3. Cynanchum wilfordii

Choi (2008) investigated the antifungal activity of materials 

isolated for Dipsacus asper and Cynanchum wilfordii and described that 

extracts of Dipsacus asper and Cynanchum wilfordii could be developed 

as natural fungicides in plants. It was found that the extract of 

Dipsacus asper and Cynachum wilfordii roots effectively suppressed the 

development of various plant diseases. And In this study it was carried 
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out to characterize the anti-fungul substance from the two plant extracts 

and to evaluate their antimicrobial activities. It was shown that the 

extracts of Dipsacus asper and Cynanchum wilfordii roots can be 

developed as natural fungicides. 

Shin (2004) tested the extract of Cynanchum wilfordii on the 

physiological active materials and suggested it improves the blood sugar 

and lipid metabolism to improve adult diseases by the metabolism 

problems of sugar and lipid. 

Seo (2012) suggested Cynanchum wilfordii showed the effect of 

lowering the contractile force in stomach fundus to improve the 

digestion and also it has a ability of anti oxidant. 

Cho et al. (2001) investigated the effects of sea weed and 

Cynanchum wilfordii on obesity induced mouse and found the 

significant decrease of leptin in blood, which is the indirect index to 

show the change of fatty tissue. In blood composition, there were 

significant decrease in total cholesterol, triglyceride and glucose of 

blood.

Kim (2009) investigated medicine's effect on SHR (spontaneously 

hypertensive rat) which is extracted from Cynanchum wilfordii. He 

suggested this medicine has anti-oxidant activity and suggested that this 

medicine Hasuogamibang (HGB) is prescribed medicine for 

hyperlipidemia which is composed of ten kind herbs. And one of them 

is Cynanchum wilfordii. HGB effected on hyperlipidemia on rat. And 

next results were obtained by the test.

The HGB 

1) decreased significantly total cholesterol, LDL cholesterol and  
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   triglyceride.

2) increased HDL-cholesterol significantly.

3) controlled the liver tissue and aorta.

4) decreased lipid peroxidation of liver tissue.

5) decreased the SOD (superoxide dismutase) of liver tissue.

6) decreased gene revelation of ACAT and HMG CoA reductase. 

Shin (2004) performed a study to observe the effects of the 

feeding Cynanchum wilfordii extract on the improvement of the blood 

glucose, lipid components in the serum of dietary hypercholesterolemic 

and streptozotocin(STZ) – induced diabetic rats. These rats were fed the 

experimental diets for 5 weeks. Concentrations of total cholesterol, 

LDL, LDL-cholesterol, free-cholesterol, cholesteryl ester, TG, PL and 

blood glucose in serum were significantly higher in the cholesterol 

administration groups -group BCW(cholesterol+water), group BCCE 

(cholesterol+Cynanchum wilfordii 3.5% extract)- than those in the 

control group(group BW, basal diet + water). However, the 

concentration of total cholesterol, LDL, LDL-cholesterol, free-cholesterol, 

cholesteryl ester, TG, PL and blood glucose in serum were remarkably 

lower in the group BCCE than those in the group BCW.

Cynanchum wilfordii were effective on the improvement of the 

blood glucose, lipid compositions in serum of dietary 

hypercholesterolemic rats. Specially, physiological substance in 

Cynanchum wilfordii was more effective therapeutic regime for the 

control of metabolic derangements in adult disease.   
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Jeong (2011) suggested that the water extract of Cynanchum 

wilfordii has anti-inflammatory effect regulating the production of 

proinflammatory cytokines in the LPS (lipo poly sacharide) - induced 

macrophage. 

Do et al. (2011) suggested water extract of Cynanchum wilfordii 

has positive effects on Ovariectomized Induced Osteoporosis. The water 

extract of Cynanchum wilfordii decreased osteocalcin level which is 

generally increased in Osteoporosis and increased Ca and P levels 

which are decreased in Osteoporosis.

Do et al. (2011) also observed the water extract of Cynanchum 

wilfordii has effectcs on proliferation and alkaline phosphatase (ALP) 

activity of osteoclasts and enhanced the bone nodule formation of 

osteoblast. 

Kim (2007) evaluated the effect of water extract of Cynanchum 

wilfordii on mouse T cell cytokines. And he showed oral administration 

of water extract of Cynanchum wilfordii increased both CD4+ and 

CD8+ T cell population. Water extract of Cynanchum wilfordii helped 

to reduce secretion of IFN-γ by mouse T helper cell in vitro and it 

had the same effect in vivo.

Seo (2012) performed test with the extracts of Polygoni multiflori 

radix and Cynanchum wilfordii in the digestive smooth muscle in rat. 

The Polygoni multiflori radix’s total polyphenol and flavonoid content 

is hgher than that of Cynanchum wilfordii. Therefore the total 

anti-oxidant activity of Polygoni multiflori radix is stronger than that of 

Cynanchum wilfordii. And the extracts of Polygoni multiflori radix and 

Cynanchum wilfordii showed the lowering effect of the shrinkage in the 
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digestive smooth muscle in rat which means the possibility of the 

improvement of digestive system.

7. Studies on IGF (Insulin-like growth factor) hormone

Kwak (2009) described Insulin-like growth factor–I (IGF-I) 

modulates normal cell growth and survival and also IGF-I is a 

powerful mitogen involved in the regulation of cancer cell proliferation 

and apoptosis (programmed cell death). Growth factors are proteins or 

small peptides involved in cell-to-cell communication and capable of 

stimulating cellular growth, proliferation and cellular differentiation, cell 

cycle progression and apoptosis. IGF-I is a polypeptide with 70 amino 

acids (7,600 MW) and the biological functions of IGF-1 is mediated 

through cell membrane type I receptor (IGF-IR). 

IGF-I in circulation can form higher molecular weight complexes 

with specific binding proteins (IGFBP-1 to 6). These complexes are 

referred to as binary complexes consisting of IGF-I and one IGFBP, or 

as ternary complexes each consisting of IGF-1, IGFBP-3 or IGFBP-5 

and acid-labile subunit known as ALS (Fig 4).  

Bio-availability and action of IGF-1 are determined by the 

specific IGFBPs to which they are complexed with. IGFBP-3 is the 

major plasma IGFBP and is mainly produced by the liver. At least 

95% of the total content of IGF-I in serum is bound to IGFBP-3. 

IGFBP-3 is known to block IGF action and inhibit cell growth. IGF-I 

in the circulation is almost always associated with its cognate binding 

proteins, IGF binding proteins (IGFBPs) that complex with IGF-I with 

high affinity (Kwak, 2009).
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Figure.4. Model for ternary complex of IGF-I system in circulation. 

Each consisting of IGF-1, IGFBP-3 and ALS (Kwak, 2009)

The extracts of a lot of plants were studied for inducing the 

secretion of growth hormone and IGF-I. In the cell test, the 

concentration of rat growth hormone was 88-99 ng/mL in a certain 

plant extract treatment group which was 6 times higher than the 

amount in control group. The concentration of IGF-1 in blood was 

1,140 ng/mL at 8 hours after the oral administration of Young Growth 

Factor (which are mixed with Phlomis umbrosa Turcz. and Cynanchum 

wilfordii), which was remarkably  higher than that in control group. 

This means that YGF maintained the level of IGF-1 secretion in the 

blood higher in the treated group. In addition, the increase of 6% in 

bone length was shown in the long-term oral administration of YGF. 

Thus, YGF seemed to affect significantly for inducing the secretion of 

IGF-1 which was essential for the physical growth (Choi et al., 2002). 

For stimulating the in vivo secretion of IGF-1 (insulin like 

growth factor-1) the natural herbal extract, YGF251 (Young Growth 

Factor 251), was developed and evaluated for its effect as IGF-1 

secretagogue in this study. The clinical study was performed to 
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investigate for their changes of concentration of IGF-1, insulin level, 

weight, blood pressure, and liver and kidney functions. As the result of 

paired sample test on the change of the concentration of IGF-1, in 

YGF-251 treated group, it was 245.6 ng/mL after two months, and both 

were statistically significant (p<0.05). While in control group, the 

concentration of IGF-1 was 280.0 ng/mL before dosing, but decreased 

to 239.2 ng/mL after a month and to 230.2 ng/ mL after two months, 

and both were also statistically significant (p<0.05) (Kim et al., 2002).

One study was undertaken to obtain the normative data of serum 

levels of IGF-1 and IGFBP-3 in healthy Korean children and to 

evaluate the effects of age, sex, height, body mass index and pubertal 

maturation on the serum levels of IGF-1and IGFBP-3. Serum levels of 

IGF-1 and IGFBP-3 increased in proportion to age progression. There 

was a significant positive correlation between serum levels of IGF-1 

and those of IGFBP-3 (p<0.0001) (Chun Jin Kyong, 1999).

One study was performed about the relationship between IGF-1 

and gene expressions. Studies suggested that IGF-I plays an important 

role in the bone metabolism and growth. This test was to check the 

exact mechanism of action of IGF-1 in bone cells. The results 

suggested that IGF-1 might play an important role in osteoblast cells 

via decreasing the expression of H1SHR and ribosomal protein L11 

(Kim Byoung-Ho, 2007).

Studies on the influence of inflammatory cytokines on insulin-like 

growth factor binding protein-4 protease activity were performed. 

Pregnancy associated plasma protein-A (PAPP-A) was proved to have a 

same role for IGF binding protein 4 (IGFBP-4) protease which showed 
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to increase fetal growth. Some cytokines regulates IGFBP specially 

IGFBP-4. And enhance IGF stimulated growth of cultures human bone 

cells through increased expression of an IGFBP-4 protease, PAPP-A 

(Lee Jong Chul, 2004).

Effect of chlorella growth factor on changes of IGF-1 and 

IGFBP-3 production in Sprague Dawley rats was performed. Chlorella 

is rich in proteins, vitamins and minerals. Extraction method, 

determining of chemical components and structural analysis of chlorella 

growth factor (CGF) from Chlorella vulgaris and the effects of CGF 

on changes of IGF-1 and IGFBP-3 production were performed. IGF-1 

and IGFBP-3 were analyzed by radio-immuno assay method and 

western ligand (WLB) method. Both the production levels of IGF-1 and 

IGFBP-3 were increased as concentration of feeding CGF were 

increased. The results indicated that supplementation of CGF had the 

increasing effect on the IGF-1, IGFBP-3 in the Spargue Dawley rats. 

This showed CGF might have a stimulation effect of growth in the 

Sparague – Dawley rats (Yun Ji-Young, 2005).

  Effect of recombinant porcine somatotropin (rPST) on growth 

performance, carcass quality and IGF-1 gene expression in finishing 

pigs was performed This study was performed to investigate the effect 

of recombinant porcine somatotropin (rPST) administration on growth 

performance, and amount of IGF-1 gene expression. In this experiment, 

levels of IGF-1 mRNA were increased (p<0.05) by 3.0 fold in liver 

tissue treated with CrP(chromium –picolinate) + rPST, and the levels 

were increased by 1.7 fold in rPST treatment. This showed the 
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somatotropin stimulates the IGF-1 gene expression (Kim Young-Hwa, 

1997).

Yoon (2001) studied on the effect of IGF in poultry of KNOC 

(Korean Native Ogol chicken). He showed that there was relationship 

between serum IGFs and body growth is positive at 1,3,5, and 7wks. 

Especially breast muscle weight is significantly positive correlation with 

serum IGF-1 (0.5439) and IGF-2 (0.5385), and body weight gain is 

high correlated with serum IGF-1(0.4998) and IGF-2 (0.5385) at 3 wk 

(P<0.05).

8. The background of development of feed additive from 

Phlomis umbrosa Turcz. and Cynanchum wilfordii (YGF) 

Choi et al. (2002) studied the extracts of some plants for 

including the secretion of growth hormone IGF-1 (Insulin like Growth 

Factor-1) in human. In this study, they isolated some plant extracts 

(YGF : Young Growth Factor) which are mixed with Phlomis umbrosa 

Turcz. and Cynanchum wilfordii. To investigate the ability of YGF to 

help the secretion of IGF-1 in human body, they measured the quantity 

of IGF-1 secreted in the body. In this experiment, serum IGF-1 level 

was higher in test group than control group. The level was in the peak 

at 8hr after feeding. 

In addition, they investigated the effect of YGF on tibia bone 

growth of rat. After 8 weeks feeding with the test feed (Table 6), the 

bone growth was measured. In this case the growth in test group was 

6% higher than control group. 
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Formula contents

YGF 251 50.0g

Defatted Rice Bran 950.0g

Total 1,000.0g

Table 6. Composition of Gromax®

Figure 5. Plant extract (YGF 251) and its mode of action
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Ⅲ. The influence of dietary Gromax® 

from Phlomis umbrosa Turcz. and Cynanchum 

wilfordii on the growth of broiler

Abstract: This experiment was performed to evaluate the effect of 

supplementation of Gromax® in broiler feed. Gromax® is a feed 

additive from herbs, Phlomis umbrosa Turcz. and Cynanchum wilfordii 

which are known as a stimulator of secretion of IGF-1 (insulin-like 

growth factor) in human. A total of  300 one-day-old broiler male chickens 

(Ross 308), weighing an average of 43 g, were allotted to one of five 

treatments with 6 replicates and 10 chicks per pen in randomized complete 

block (RCB) design. Broilers were fed each treatment diet during growing 

phase (3 weeks) and finishing phase (2 weeks). The experimental diets 

were formulated with corn and soybean meal to meet Ross 308 (2003) 

nutrient specifications. In growing phase, diet containing over 22.0% 

crude protein, 1.35% lysine, 1.0% Ca and 0.50% available P In 

finishing phase, diet containing over 20.0% crude protein, 1.18% lysine, 

0.9% Ca, 0.40% available P was provided. The feed and water were fed 

ad libitum during whole experimental period. All chickens were raised 

in a rice hull-bedding floored pen. Treatments are 1) NC: basal diet, 2) 

T1: basal diet + Gromax® 0.025%, 3) T2: basal diet + Gromax® 

0.050%, 4) T3: basal diet + Gromax® 0.075%, 5) T4: basal diet + 

Gromax ® 0.100%. After 5 week-trial, growth performance, feed 

conversion ratio, relative viscera organ weight, tibia strength, serum 
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metabolites and nutrient digestibility were evaluated. Results indicated 

that no significant differences in growth performance and mortality. 

However, FCR and production index was improved approximately 5% 

when broilers were fed Gromax® contained diet.  Relative weight of 

liver to body weight was significantly decreased by the increment of 

Gromax® addition, but there were no significant differences in spleen, 

abdominal fat, breast muscle and leg muscle to body weight among 

experimental treatments. Concentration of blood albumin, BUN, total 

cholesterol, HDL cholesterol were not affected by dietary treatment 

(P>0.05). The concentration of blood triglyceride and LDL cholesterol 

were linearly decreased with significance by increasing Gromax® 

addition (P<0.05) There was no significance in AST but there was 

significance if ALT (P<0.05). In IGF-1 in the blood, there was more 

secretion in treatment (P<0.01), IGF-1 secretion was linearly increased 

by Gromax® addition (P<0.05). There was no significance or tendency 

in tibia characteristics. This study demonstrated that dietary Gromax®in 

broiler improved FCR and production index subsequently Gromax® has 

a possibility of being  a replacer of AGP for the broiler growth.

Key words : Broiler, Gromax®, Phlomis umbrosa Turcz. and 

Cynanchum wilfordii  IGF-1, Herb extract
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Introduction

Broiler industry has progressed dramatically last 30years and also 

the prospect is bright. The broiler harvest is done in 35 days in Korea, 

and the body weight is about 1.5 kg. Generally FCR is 1.5 during this 

period. As the result can be got in short period, the development of 

feed is relatively easy than other livestock. From July 2011, Korean 

government banned antibiotic use in formula feed, therefore many 

replacers of antibiotics were introduced. There are enzymes, probiotics, 

prebiotics, MCT, organic acid, and Herb etc., Asian countries have used 

herbs and botanicals for human disease prevention and cure for 

thousand years. So there have been studied the use of Oriental herbs as 

animal feed for growth performance, disease prevention and cure.

There are some functions of oriental herbs. Herb and botanicals 

have activation of feed intake and secretion of digestive secretions, 

immune stimulation, anti-bacterial, anti-coccidiostatic, anthelmintic, 

anti-viral or anti-inflammatory activity and inhibition or - particularly - 

antioxidant properties. And the extracts of a lot of plants showed the 

inducing the secretion of growth hormone and IGF-1.

In this study, the effect of Phlomis umbrosa Turcz. and 

Cynanchum wilfordii (Gromax®) on the growth of broiler was 

performed. There are many reports on the bone formation by the 

Phlomis umbrosa Turcz. in human. And there are some reports that 

Phlomis umbrosa Turcz. and Cynanchum wilfordii enhance the IGF-1 

levels in the blood. And this IGF-1 hormone is well known as the 

growth hormone.
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In this study, the feed additive from Phlomis umbrosa Turcz. and 

Cynanchum wilfordii (Gromax®) was tested in broiler feed. This test 

was performed to check the proper level of Gromax® in broiler growth 

performance and also checked the IGF-1 level after feeding the feed 

with treatments. 
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Materials and methods

Experimental Design and Management

A total of 300 one-day-old broiler chickens (Ross308) weighing 

an average of 43.0 g were fed one of different treatment diets, for 5 

weeks of feeding trial at Seoul National University experimental farm 

located in Suwon, Kyunggi-do. Chickens were allotted to each treatment 

with 6 replicates and 10 chicks per pen in randomized complete block 

(RCB) design. The experimental diets were based on corn soybean meal 

and formulated to meet Ross 308 recommendations. Five different 

treatment diets are tested as 

1) NC: basal diet, 2) T1: basal diet + Gromax® 0.025%, 3) T2: 

basal diet + Gromax® 0.050%, 4) T3: basal diet + Gromax® 0.075%, 

5) T4: basal diet + Gromax® 0.100% respectively. Each Gromax® were 

mixed with basal feed in each treatments. 

In phase I (grower), diet containing 22.0% crude protein, 1.35% 

lysine, Ca 1.00%, available P 0.50%, metabolizable energy 3,042 

kcal/kg was supplied for 3 weeks. In phase II (finisher), diet containing 

20.0% crude protein, 1.18% lysine, Ca 0.90%, available P 0.40%, 

metabolizable energy 3,140kcal/kg was supplied for last 2 weeks. The 

formula and chemical composition of basal diet in all phases are 

presented in Tables 1 and 2. All chickens were raised in a rice 

hull-bedding floored pen, equipped with a feeder and an waterer, and 

allowed ad libitum throughout the whole experimental period. To 

calculate body weight (BW) gain, feed intake and feed conversion ratio 

(FCR), body weight, feed intake and mortality were recorded twice at 3 
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week and 5 week, respectively. The temperature was maintained at 35 

℃ for 2 days, then 30℃ in the first week and decreased 2℃ per 

week, and 22 ℃ in the last week.

Blood samples were collected from 40 chickens from their 

carotid artery around neck after 5 week of growth trial. These collected 

samples were centrifuged for 5 min by 3,000 rpm at 18℃. Then, pure 

sera were separated by pipette and stored at -20℃. Glutamic 

oxaloacetic transaminase (GOT), glutamic pyruvic transaminase (GPT), 

total cholesterol, HDL cholesterol and LDL cholesterol were assayed 

and also, Ca, P in serum were analyzed by Advia 1650 Chemistry 

System (SIEMENS, USA).

Nutritional digestibility

Feed and water intake as well as amounts of excreta were 

measured continuously. To collect the excreta, they must be free from 

feathers and feed. The excreta were collected from plastic liner placed 

in the tray underneath each pen. The excreta were collected at 19:00 a 

day and pooled, then kept frozen for further analysis. In the collected 

excreta, dry matter, nitrogen, fat, ash, calcium and phosphorus contents 

were analyzed to calculate the digestibility rate.

Anatomy test

After 5 weeks of growth trial, 10 chickens per treatment were 

selected, slaughtered and then liver, spleen, abdominal fat, breast muscle 

and leg muscle were separated and weighed immediately. The relative 

weight of organ and muscle were calculated to compare the effect of 
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dietary phosphorus sources among treatments. Also, at the end of 

growth period, 20 chickens were used to collect tibia samples. The left 

tibia was removed and frozen for subsequent determination of bone 

breaking strength. Bone breaking strength was determined by using an 

HD 250 Texture Machine (Texture Technologies Corporation, Scarsdale, 

NY) fitted with a 3-point bend rig with a load cell capacity of 25kg 

(starter period) and a cross-head speed of 100 mm/min. Furthermore, 

relative tibia weight, fat, dry matter, concentration of crude ash, calcium 

and phosphorus were examined. 

Statistical analysis

The means for BW gain, feed intake, digestibility and FCR were 

analyzed using the General Linear Model (GLM) procedure of SAS. 

Experimental pen was used as an experimental unit for the performance 

data. It was carried out by comparing means according to least 

significant difference (LSD) multiple range tests, using the GLM 

procedure of SAS (2004).
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Results and discussion

Growth performance   

A growth performance data are presented in Table 2. All the 

treatments showed similar growth performance during 5 weeks of 

experimental period, with no significant differences in body weight, 

body weight gain and FCR. But there was significant difference of feed 

intake during the whole experimental period. This result demonstrated 

that Gromax® treatment diet influences on the feed intake of broiler. 

Kim et al. (2002) also demonstrated same result in Korean native 

chicken. Total feed intake of control was higher than that other 

treatments(Panax Ginseng refuse, Discorea Japonica Refuse and Oriental 

medicine refuse). But Kwon (2008) and Kim (2009) demonstrated that 

there was no effect of plant extracts on the increment of feed intake in 

broiler. FCR was improved when broiler was fed Gromax® treatment 

diet by 3.3% (about 0.05) though there was no significance. Mortality 

of broiler was not observed regardless of dietary Gromax® treatment.  

Relative weights of organ and muscle of chicken

   Relative weights of organ and muscle of chicken are 

presented in Table 3. There was no significant difference viscera organ 

weight such as spleen, abdominal fat, breast muscle and leg muscle 

among all dietary treatments, but there was difference in liver weight 

relative to body weight (p<0.05). As the dietary Gromax® level 

increased, the liver weight of Gromax® treatments was decreased 

(P<0.05). This result agrees well with  Al Kassie, G.A.M.(2008, 2010) 
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who reported that the liver weight of control group was higher than 

herb treatments. In this experiment, the lowest value is 1.64% in 0.10% 

of Gromax® treatment. This value 1.64% is higher than that 

(1.53~1.61%) of Lee(2011). Therefore, there will be no negative effect 

by the liver size. The concentration of serum IGF-1 was increased as 

dietary Gromax® level increased. Almost IGF-1 combines with IGFBP3 

and Acid Labile Sulfide in serum. Therefore, it is assumed that the 

liver weight decreases by the increased IGF-1 level. This result 

demonstrated that the function of liver was not damaged by the 

decrease of liver weight when broiler was fed Gromax® contained diet. 

Nutrient Digestibility

Nutrient digestibility is presented in Table 4. Digestibility of dry 

matter, crude protein and crude fat and crude ash were not affected by 

all dietary treatments. But there was a quadratic tendency in Dry 

matter. 

Blood profile

With the addition of different Gromax® in the diet, as presented 

in Table 5, there were no significant effect to the concentration of 

AST, ALT, total cholesterol, HDL cholesterol, albumin and BUN.  

These results show that there is no negative effect in liver by the use 

of Gromax®. LDL cholesterol and Triglycerides decrease as Gromax® 

level increases. Wallace et al. said the garlic is probably the best plant 

to lower the cholesterol content of poultry meat and eggs. They also 

said that other plants and herbs have also been reported to be 
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beneficial in this respect as green tea and mexed herbs. In Broiler 

Codonopsis lanceolata root showed decreasing serum levels of 

Triglycerides, total cholesterol and LDL cholesterol compared to the 

control group, and decreased Triglycerides and total cholesterol levels in 

liver and breast muscle. This means that Gromax® can prevent the 

heart and blood related diseases. If the growing day is prolonged to 

seven or eight weeks as is in other countries, lower LDL cholesterol 

and Triglyceride level can prevent heart and blood related diseases and 

lower mortality by improving health of broiler.

Circulating Insulin-like Growth Factor-1 (IGF-1) Concentrations 

Table 6 shows the effect of Gromax® on the secretion of IGF-1 

in the body. There were highly significant difference in secretion of 

IGF-1 into blood of treatments compared to control (P<0.01). And the 

more Gromax® were added, the more IGF-1 was linearly secreted. 

Compared with the control 155.03 ng/ml, the concentration of IGF-1 

were increased by the increase of Gromax® quantity to 184.80, 247.50,  

563.06 and 490.48. This result clearly shows that the Gromax® increase 

the secretion of IGF-1. But Ryu et al. (1998) showed low serum IGF-1 

levels (30~43ng/ml) of broiler in the experiment of supplemental 

Astragalus membranaceus. In this study, the IGF-1 level in control was 

155ng/ml and this was higher than that of Ryu et al. (1998). In this 

experiment, nutrient level was considered to be higher to satisfy ROSS 

308 than that of Ryu et al., so the IGF-1 concentration level looks 

higher, too.
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Bone composition and Bone breaking strength

The chemical composition of Tibia is shown in Table 7. The 

weight of tibia and the amount of crude ash has no difference among 

treatments. In human test, there was effect on elongation of bone length 

by the IGF-1 increase, but this test shows no difference among 

treatments. Choi et al. (2002) showed a result that the the length of 

tibia became longer about 6% when YGF was fed to the rats in his 8 

weeks test. This may be originated by short test period. The more 

periodic check of IGF-1 secretion during the test period may help to 

solve this question. 

Feed cost

Comparative result of supplementing different Gromax® level in 

the diet on feed cost per BW gain is presented in Table 8. The feed 

costs of Phase 1 were 537.41 (NC), 539.07 (T1), 540.73 (T2), 542.39 

(T3), 544.05 Won/kg (T4) and those were in Phase 2 451.27 (NC), 

452.93 (T1), 454.59 (T2), 456.25 (T3) and 457.91 won/kg (T4) 

respectively. The average feed cost /kg were 480.41 (NC), 482.63 (T1), 

484.56 (T2), 485.61 (T3) and 487.22 won/kg (T4).

The average feed cost/kg BW gain were 725.42 (NC), 699.81 

(T1), 702.61 (T2), 708.99 (T3) and 706.47 won/kg (T4) respectively 

during the entire experiment period. As a result, all treatment groups 

(T1, T2, T3 and T4) showed better cost saving effect per BW gain 

than that of NC group.
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Production index

Production index is presented in Table 9. This index is generally 

used to check the feed quality for broiler industry. Production index is 

calculated by following equation.  

Production Index(PI) = body weight (kg) * Survival rate (%)/ 

FCR / harvesting day * 100

When Gromax® contained diet was provided to broiler, PI was 

higher as dietary Gromax® level increased. Highest PI was got in 

0.10% Gromax®containing diet and it was 6% higher than control. 
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Conclusion

In oriental medicine handbook, Phlomis umbrosa Turcz. and 

Cynanchum wilfordii stimulate the secretion of IGF-1 subsequently 

resulted in improving health of human. Based upon the results in 

human, Phlomis umbrosa Turcz. and Cynanchum wilfordii contained 

feed additive (Gromax®) is supplemented in broiler diet to evaluate its 

effect on growth performance and biological parameters. Although, the 

ADFI and ADG were not affected by dietary feed additive (Gromax®), 

FCR tended to improved approximately 5% when broiler was fed 

Gromax® treatment diets and was higher when dietary Gromax® 

increased, subsequently improved FCR resulted in upgrading production 

index of broiler. This result represented that feed in gastrointestinal 

tract of broiler can be utilized more efficiently when that Gromax®was 

supplemented. Also, the blood profile and all nutrient digestibility data 

were not significantly differed among treatments. But in IGF-1 in 

blood, there was more secretion in treatment (P<0.01), IGF-1 secretion 

was linearly increased by Gromax® addition (P<0.05). These results 

demonstrated that the feed additive from Phlomis umbrosa Turcz. and 

Cynanchum wilfordii (Gromax®) could be considered  as a potential 

growth promoter for poultry.
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Table 1. Formula and chemical composition of experimental diets

Ingredients (%)
Starter Grower

(0-3 week)    (4-5 week)
  Corn   20.00

Ground corn   48.50   33.80
Soybean meal, 45% CP    40.70    35.47
Tallow    6.47    6.98
L-lysine∙HCl    0.38    0.24
Choline chloride 
(50%)    0.03    0.05

DL-methionine    0.30    0.22
Threonine    0.03    0.00
Limestone    1.51    1.39
Salt    0.35    0.35
Calcium phosphate    1.27    1.04
NaHCO3    0.23    0.23
Vitamin premix1    0.10    0.10
Mineral   premix2    0.10    0.10
Anticoccidials    0.03    0.03

Total  100.00  100.00

Chemical composition3

ME (kcal/kg)        3,042.05         3,140.72
CP (%)  22.00   20.00
Lysine (%)   1.35    1.18
Methionine (%)   0.62    0.52
Ca (%)   1.00    0.90
Avail. P(%)   0.50    0.45

1 Provided the following quantities of vitamin mixture per kg of complete 
diet: vitamin A, 10,500 IU; vitamin D3, 4,500IU; vitamin E, 70mg; vitamin 
K3, 3mg; vitamin B1, 3mg; vitamin B2, 10mg; vitamin B6, 4mg; vitamin 
B12, 40mcg; pantothenic acid, 13mg; Niacin, 55mg; Folic acid, 2mg; 
Biotin,0.21mg.
2 Provided the following quantities of mineral mixture per kg of complete 
diet: Mn, 120mg; Zn, 100mg, Fe, 55mg; Cu, 16mg; I, 1.7mg; Se, 0.3mg.
3 Calculated values.
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Criteria
Treatments1

SEM2
P-value

NC T1 T2 T3 T4 Linear Quadratic
Body weight, g
Initial    43.0   43.0    43.0     43.0    43.0 
3 week   873.4  876.1   864.3    874.7   882.2 4.39 0.83 0.63
5 week 2,096.5 2,074.5 2,073.6   2,100.5  2,146.7 20.95 0.96 0.61
Body weight gain, g 　 　

0-3 week   830.4   833.1   821.3    831.7   839.2 4.39 0.83 0.63
3-5 week 1,217.7 1,210.9 1,228.4   1,214.5  1,268.3 19.31 0.92 0.64
0-5 week 2,053.5 2,031.5 2,030.6   2,057.5  2,103.7 20.95 0.95 0.61
Feed intake, g 　 　

0-3 week 1,049.4 1,017.6 1,025.5 1,025.1 1,039.6 5.22 0.25　 0.22　

3-5 week 2,052.3 1,935.6 1,922.1 1,982.3 2,015.4 17.80 0.21 0.03
0-5 week 3,101.7 2,953.1 2,947.6 3,007.4 3,055.0 21.34 0.18 0.04
Feed Conversion Ratio 　 　

0-3 week 1.26 1.22 1.25 1.23 1.24 0.008 0.32 0.46 
3-5 week 1.69 1.60 1.56 1.63 1.59 0.020 0.41 0.29 
0-5 week 1.51 1.45 1.45 1.46 1.45 0.012 0.22 0.21 
1Treatments : NC (Basal diet), T1 (Basal diet +0.025% Gromax®), T2 (Basal diet+0.050%Gromax®), 
            T3 (Basal diet+0.075%Gromax®), T4 (Basal diet+0.100%Gromax®).
2 Standard error of means.

Table 2. Effect of varying levels of supplemental Gromax® on growth performance in broiler 
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Table 3. Effect of varying levels of supplemental Gromax® on relative weight of liver, spleen, abdominal fat, breast 
muscle and leg muscle to body weight in broiler1,2

Criteria
Gromax® (plant extract), % 

SEM 3
P-value

0 0.025 0.050 0.075 0.100 Linear Quadratic

--------g/100g   BW--------

Liver  2.25  1.73  1.80  1.87 1.64 0.056 0.03 0.01

Abdominal fat 1.49 1.29 1.62 1.48 1.60 0.063 0.66 0.83

Breast muscle 9.86 10.29 10.24 10.28 10.00 0.118 0.33 0.48

Leg muscle 9.83 10.03  9.93  9.76 9.93 0.084 0.75 0.35

1 A total of 30 broilers were used at 5 week-old of age and the average body weight was 2,108 ± 1.40g.
2 Least squares means for eight broilers per treatment.
3 Standard error of means.
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Table 4. Comparison of different Gromax® levels on nutrient digestibility in broiler1,2

Criteria
Gromax® (plant extract), % 

SEM 3 P-value

0 0.025 0.050 0.075 0.100 Linear Quadratic

Dry matter, % 72.06 80.78 87.26 72.44 77.25 2.476 0.77 0.06

Crude protein, % 69.09 74.51 84.91 66.67 72.60 2.980 0.92 0.12

Crude fat, % 81.88 83.23 89.35 75.92 71.75 2.701 0.67 0.24

Crude ash, % 58.60 69.13 78.85 63.88 73.38 2.845 0.36 0.06

1 A total of 40 broilers were used at 5 week-old of age and the average body weight was 1,732 ± 70.3g.
2 Values are means for eight broilers per treatment.
3 Standard error of means.
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Table 5. Comparison of different Gromax® levels on blood profiles in broiler chickens 1,2

Criteria
Gromax® (plant extract), % 

SEM 3 P-value
0 0.025 0.050 0.075 0.100 Linear Quadratic

AST, U/ℓ  288.3 314.1 311.1 291.1 362.9 16.52 0.97 0.56

ALT, U/ℓ   12.6  11.9 13.4 10.4  9.8  0.43 0.19 0.21

Total cholesterol, mg/㎗  130.9 130.9 131.4 123.1 137.9  2.92 0.44 0.53

Triglyceride, mg/㎗   44.8  30.0  28.3  24.6  27.9  1.60 <.0001 0.03

HDL cholesterol, mg/㎗  93.9 96.1 98.6 94.8 104.0  2.16 0.82 0.54

LDL cholesterol, mg/㎗  27.5 30.5 27.4 20.1  26.3  1.19 0.03 0.05

Albumin, g/㎗   1.4  1.4  1.5  1.3  1.4  0.02 0.11 0.23

BUN, mg/㎗   3.7  3.7  4.1  3.7  3.5  0.13 0.70 0.65

1 A total of 40 broilers were used at 5 week-old of age and the average body weight was 2,103.5 ± 20.55 g.
2 Values are means for eight broilers per treatment.
3 Standard error of means.
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Table 6. Influence of different Gromax® on the circulating IGF-1 concentrations in broiler1,2

Criteria
Gromax® (plant extract), % 

SEM 3
P-value

0 0.025 0.050 0.075 0.100 Linear Quadratic

IGF-1 (ng/ml) 155.0 184.8 247.5 563.1 490.5 33.83 <.0001 <.0001

1 A total of 40 broilers were used at 5 week-old of age and the average body weight was 2,103.5 ± 20.55 g.
2 Values are means for eight broilers per treatment.
3 Standard error of means.
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Table 7. Comparison of different Gromax® on chemical composition and bone-breaking strength of tibia in broiler chickens 1,2

Criteria
Gromax® (plant extract), % 

SEM 3 P-value 

0 0.025 0.050 0.075 0.100 Linear Quadratic

Tibia weight, g/100 BW  0.93  0.91  0.97  0.94  0.90 0.014 0.44 0.84

Tibia length, cm 10.52 10.52 10.62 10.43 10.55 0.052 0.77 0.42

Breaking strength, KN 43.26 47.51 42.22 48.97 44.71 1.223 0.35 0.65

Ash, % 31.78 31.55 31.69 30.94 42.02 1.928 0.90 0.95

Calcium, % of ash 20.15 22.12 20.52 21.03 18.42 0.603 0.86 0.58

Phosphorus, % of ash 10.19 11.24 10.52 10.90 9.58 0.308 0.65 0.62

1 A total of 30 broilers were used at 5 week-old of age.
2 Values are means for eight broilers per treatment.
3 Standard error of means.
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Table 8. Comparison of different Gromax® levels on feed cost per weight in broiler 

Items
Gromax® (plant extract), %

SEM 3 P-value 

Lin Quad0 0.025 0.050 0.075 0.100

Feed cost/kg(won) 480.41 482.63 484.56 485.61 487.22

FCR 1.51 1.45 1.45 1.46 1.45 0.120 0.22 0.21

Feed cost(won)/kg 
weight gain

725.42 699.81 702.61 708.99 706.47 5.645 0.46 0.22

1 Calculated value from the price of feed ingredients in Korean feed industry in 2012.
2 Calculated value from feed cost(phase1+phase2) and FCR.
3 Standard error of means.
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Table 9. Influence of different Gromax® on the Production Index

Criteria
Gromax® (plant extract), % 

SEM 3
P-value 

Linear Quadratic0 0.025 0.050 0.075 0.100

Production   Index 396.7 408.8 408.6 411.1 423.0 6.817 0.55 0.81

Production Index = body weight (kg)✕Survival rate (%) / FCR /growing day✕100
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Ⅴ. Summary in Korean
   본 연구는 육계사료 내에 한방식물인 속단, 백하수오 유래물질로 구성된

YGF251이 함유된 식물 추출물 제제인 그로맥스®를 첨가하였을 시 육계의 성

장성적, 계육생산, 혈액성상, 경골특성, IGF-1분비 및 소화율에 미치는 영향을 

검증하고자 수행되었다. 1일령 육용종 수평아리 300수를 공시하여 5처리 6반

복, 반복당 10수씩 난괴법으로 배치하였다. 처리구는 1) NC: basal diet, 2) T1: 

basal diet + Gromax® 0.025%, 3) T2: basal diet + Gromax ® 0.050%, 4) T3: 

basal diet + Gromax ® 0.075%, 5) T4: basal diet + Gromax ® 0.100% 로 구성

하였다. 사양실험은 총 5주 동안 수행되었으며, 3주는 전기사료, 나머지 2주

는 후기사료를 급여하였다. 사료와 물은 자유채식 및 음수하도록 하였고, 사

양실험 종료 후 처리구별로 10수씩, 총 50수를 선발 및 해부하여 다리육과 

가슴육, 간 및 복강지방의 무게를 측정하였고, 경골을 적출하여 길이, 무게 

및 강도를 측정하였다. 소화율 실험은 처리구별로 4수씩, 총 20수를 공시하여 

수행하였다.

   사양실험이 수행된 5주 동안의 육계 사양성적에서 사료 내 그로맥스® 첨

가에 따른 증체량이나 사료요구율에서 유의적인 차이가 나타나지 않았지만, 

그로맥스를 첨가한 모든 시험구에서 대조구보다 사료요구율에서 약 5%의 개

선 효과를 보였다. 사료 섭취량에서는 그로맥스® 첨가구에서 약 1.8%의 유의

한 감소를 나타냈는데, 이는 김 등(2002)의 결과와 일치한다. 하지만, 권(2007)

이나 김(2009) 등의 한방제제 첨가시험에서는 사료 섭취량에서 유의한 차이가 

나타나지 않았다고 보고하였다. 

   체중 100g당 장기 및 근육의 중량을 비교한 결과, 간의 100g당 상대적 중

량에서 처리구간의 통계적 유의차가 발견되었지만, 가슴근육, 다리근육 및 복

강지방 항목에서는 처리구간의 유의적 차이가 나타나지 않았다. 이 등(1994)

이 외인성 IGF-1이 육계의 성장에 미치는 영향에서 IGF-1을 피하주사로 공급

하였을 때 간과 신장의 무게가 유의적으로 늘어났다고 하였다. 본 실험에서

는 외부로부터 IGF-1이 공급되지 않으므로 간 등에서 IGF-1이 공급되어졌고 
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그에 따라 간의 무게가 줄어든 것으로 사료된다.

   혈액성상을 분석한 결과, albumin과 BUN, 총 콜레스테롤 및 HDL 콜레스

테롤 항목에서는 처리구간에 통계적으로 유의적인 차이가 발견되지 않았지

만, 혈중내 LDL 콜레스테롤과 triglyceride농도에서는 대조구에 비해 처리구의 

농도가 감소하는 효과가 나타났다. 간기능을 예측하는 지표인 AST와 ALT에

서는 유의차가 발생하지 않았다.

   육계 사료내 그로맥스®를 첨가였을 때, 경골특성 항목에서는 어떠한 경향

이나 처리구별 유의차가 나타나지 않았다. 하지만, 최 등(2002)은 쥐에서의 장

기간(8주)YGF 급여시험에서 경골의 길이가 6% 증가했다고 보고하였다. 이 

자료로 볼 때, 실험기간이 3주 정도 더 길어진다면, 경골길이에서도 유의한 

차이가 기대된다. 

   혈중 IGF-1분비량을 측정한 결과 그로맥스®를 첨가한 처리구에서 대조구

에 비해 많은 양의 IGF-1을 분비하였고, 첨가량이 증가할수록 IGF-1의 분비량

도 유의하게 증가하였다. 하지만, 류 등(1998)이 육계에서 황기를 이용한 시험

에서 IGF-1의 혈액내 함량이 30~43 ng/ml 였던데 비해 대조구에서 유난히 높

은 점(155ng/ml)은 사료내 영양소 수준이 높아질 경우 (ROSS 308) 간에서 분

비되는 IGF-1의 양도 그와 같이 높아진 것으로 사료된다.

   육계사료내 그로맥스®의 첨가는 건물, 조단백질, 조회분 및 조지방의 소화

율에 특별한 영향을 미치지 않는 것으로 나타났다. 

결론적으로 육계사료 내 그로맥스®의 첨가는 육계의 성장성적과 부위별 중량

에 부정적인 영향을 미치지 않으며, 그로맥스® 첨가로 인하여 IGF-1의 분비가 

촉진되어 간의 중량이 감소하지만, 혈액측정 항목 중 AST와 ALT결과에 부정

적인 결과가 나타나지 않은 것으로 보아, 육계의 간 기능을 저해하지 않으면

서 IGF-1분비를 촉진하는 성장촉진 첨가제로서의 가능성을 확인하였다. 
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