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SUMMARY

I. The title of study

Production development of anti-hyperlipidemia using functional herbs

II. The purpose of the study

1. Research objectives

- Final purpose of this research is development of a high value-added new functional
material and food using oriental herb. We would develop a product that consumers
can trust using materials developed in efficacy through animal experiments. After
analyzing needs of consumer, we would develop the product that can easily carry
and drink. In addition, it can contribute the income of farmers who mainly cultivate

oriental herb through developing the new functional product material and the drink.

2. Necessity of research

- Existing oriental herbal food markets are mostly product made with one or two
oriental herbs or simply wused prescription. This is the situation for the
development of high value-added product through the development of various
products. In the situation aging society rapidly progress, it needs the efforts of
various ways. Hyperlipidemia can lead to high blood pressure, stroke and
metabolic syndrome in later life. So it requires a variety of products for them. If
we develop the anti-hyperlipidemia material and products using oriental herbs, it
will help the elderly people and also will contribute the income of farmers who

cultivate oriental herbs.

3. The contents of study

- Development of oriental functional material and evaluation through animal
experiments

- Development of oriental herbal product that can be easily carry and take to help
the anti—hyperlipidemia

— Development of high value—added products using herbal materials



M. The contents and scope of the research

1. The contents of study

Development of oriental functional material and evaluation through animal

experiments

- Development of oriental herbal product that can be easily carry and take to help
the anti—hyperlipidemia

— Development of high value—added products using herbal materials

2. The scope of study

A. Development of oriental herbal materials
- Confirm of herbal material and review of marketability

- Evaluation of effectiveness through animal experiments

B. Prototype development
- Prototype development using developed material
- Sensory evaluation
- Decision of package and pouch design

- Development of the final prototype

C. Establishing a marketing plan

IV. Research projects results
1. Development of oriental herbal material that helps anti-hyperlipidemia

- Composition of oriental herbal material to help anti-hyperlipidemia using
Gyeongokgo added Salvia, Hawthorn, Astragalus, wheatgerm

2. Animal experiments with herbal material

- This study was designed to investigate the anti—hyperlipidemic activity of aqueous
extracts of Kyeongokgo (KOG) low concentration, high concentration, Kyeongokgo
Gamibang (KGB) low and high concentration on the hyperlipidemic rats induced by
high-fat diet. The changes in the body weight, the amount of food intake, the liver
weight, the epididymal fat weight, and the plasma levels of total cholesterol,

_6_



triglyceride, HDL-cholesterol and LDL-cholesterol were measured.

- There was a significant decrease in the amount of food intake, the weight of liver
and epididymal fat, the plasma level of total cholesterol, and HDL-cholesterol in
the KGB-fed groups. In addition, KGB-fed group(low concentration) represented a
significant decrease in the triglyceride. These results suggest that the aqueous
extracts of Kyeongokgo Gamibang have a good anti-hyperlipidemic activity and a

potential to treat hyperlipidemia.

3. Development of oriental functional food with developed material

- After sensory evaluation with prototype, development the sample that appeared
the highest points during sensory evaluation.

- Making a prototype to develop a package and pouch design

. The outcome of the study and further plans

— The Consumers are supplied reliable products using validated oriental material.

— In this research, we developed new oriental functional material and drink using
oriental herb as main material. So we expect that this result would contribute the
income of farmers who mainly cultivate oriental herb.

- We applied for one patent and will submit a paper through the result of this
research. And development of oriental functional material and product to help
anti—hyperlipidemia.

- It will be developed in a variety of food product using the developed material.

- We will plan some various evaluation using developed material and product.
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R

HDL-cholesterol,
%2

total cholesterol,

=

2o
triglycerided] &#< EHZ Friedewaldd +42] [LDL Zd24HZE =
o=

S}
i=4
o

% LDL-cholesterol & =
g% = LDL-cholesterol
d28HE - HDL S 2HE - (FAAW/D)] o 2 Aste Al=sA
= Student’s t-testE® E3lo] p<0.05¢]
2 FAZAFFAL, =HZe FHL mean * standard
!

uh) A A
- ART o

eg Aozt = A
error of mean(S.E.M)<2

(Table 1).

oF
Table 1. Effects of KOG, KDB and KGB Extract on the Body Weight in Rats Fed with
High Fat Diet.
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No. of

Body Weight (g)

Group Animals ) week 1 week 2 weeks 3 weeks 4 weeks b weeks 6 weeks
Normal 10 240.4%3.94” 280.9+4.60 3185+5.23 347.0+5.89 371.9+6.67 391.6+7.81 403.8+8.33
Control 10 23994395 286.4+5.46 330.5+6.41 362.2+8.04 387.3+8.51 403.9+9.68 420.4+9.98
Sample A 10 233.9+4.03 282.4+4.10 318.0£4.66 350.7£5.25 375.4+6.70 400.1£7.53 412.8+8.03
Sample B 10 231.8+4.77 276.2+5.67 315.9+6.09 350.8+7.18 373.9+7.02 391.3+8.55 400.9+9.22
Sample C 10 234.4+3.66 275.5+3.59 320.6+5.28 349.1+6.77 375.1+7.31 396.1+6.92 408.4+7.44
a) : meanzstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG(Kyeongok-go) extract 4,200 mg/kg
for 6 weeks.

Sample B : fed with high fat diet and medicated KDB(Kyeongok-go Dansam Bang)
extract 8400mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB(Kyeongok-go Gami Bang) extract
8,400mg/keg for 6 weeks.

W) 2 FAC RAE 9%
- 65 ¢ AF FEvin ] FAE A4 A, dxa2 Al vlal 79
A A S Ao m yerwth A3 A B, C 2= diEadd vE feold o

Al #F233HH(Table 2)

Table 2. Effects of KOG, KDB and KGB extract on the Liver Weight in Rats Fed with
High Fat Diet.

Group No. of Animals Liver Weight (g)
Normal 10 109 + 0.417

Control 10 21.4 = 0.78"
Sample A 10 19.7 + 0.42°
Sample B 10 19.2 + 047
Sample C 10 188 + 0.65°

a) : meanzstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG extract 4,200 mg/kg for 6 weeks.
Sample B : fed with high fat diet and medicated KDB extract 8,400mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB extract 8400mg/kg for 6 weeks.

#%+ | statistically significant as compared with normal group (e** : p<0.001)
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# . statistically significant as compared with control group (# : p<0.05)

A A, o A mle ol A ShE
= 131 f+old Al st on, 24

AdA xR Y S Sl A4S B (Table 3).

Re)
BN
M
2
T

Table 3. Effects of KOG, KDB and KGB Extract on the Epididymal Fat Weight in Rats
Fed with High Fat Diet.

Group No. of Animals Epididymal Fat Weight (g)
Normal 10 4.25 + 0.117
Control 10 4.84 + 0.20"

Sample A 10 3.84 + 0.20%

Sample B 10 3.87 + 0.29°

Sample C 10 409 + 0.22°

a) : meanztstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG extract 4,200 mg/kg for 6 weeks.
Sample B : fed with high fat diet and medicated KDB extract 8,400mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB extract 8400mg/kg for 6 weeks.
#%% | statistically significant as compared with normal group (e** : p<0.001)

##  statistically significant as compared with control group (## : p<0.01)

# @ statistically significant as compared with control group (# : p<0.05

@) @3 Z Total cholesterol & Zd Al X= J3F

- hF9 total cholesterol &S AAFwro] Hlal] FoA UA 71tk Ad+ A
Ags+ B 2 AT

= ohETel e padE 43S Bgou fede gt
Z

Ce= diz=atol Hla] #Fo4 A sk AtH(Table 4).

Table 4. Effects of KOG, KDB and KGB on the Serum Total Cholesterol Levels in Rats
with High Fat Diet.

Group No. of Animal TOtal(Ig}gl?é?)s terol
Normal 10 1188 + 3.65V
Control 10 304.4 + 17.07°*
Sample A 10 256.0 + 30.39
Sample B 10 246.8 + 17.28°
Sample C 10 2384 + 16.66°

a) : meantstandard error.
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Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG extract 4,200 mg/kg for 6 weeks.
Sample B : fed with high fat diet and medicated KDB extract 8,400mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB extract 8400mg/kg for 6 weeks.
#%% | statistically significant as compared with normal group Ce** @ p<0.001)

# © statistically significant as compared with control group (# : p<0.05)

nl) A F Triglyceride %ol "X+ 93
- &9 triglyceride S Aol HlE] thah A F oy FojAde gl
AT A 2 Be gxad vt fFaste S Ao FoAde gl
AFT Ce txarel B8] Fo4d A FAsAtH(Table 5).

Table 5. Effects of KOG, KDB and KGB the Serum Triglyceride Levels in Rats with High

Fat Diet

. Triglyceride

Group No. of Animal

(mg/dl)

Normal 10 67.7 + 3.6”
Control 10 62.5 + 7.88
Sample A 10 51.0 £ 4.23
Sample B 10 494 + 483
Sample C 10 48.8 + 2.25°

a) : meanzstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG extract 4,200 mg/kg for 6 weeks.
Sample B : fed with high fat diet and medicated KDB extract 8400mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB extract 8400mg/kg for 6 weeks.
# . statistically significant as compared with control group# : p<0.05)

u}) @3 F HDL-cholesterol &%l rlX& I
- tx<" 9] HDL-cholesterol §HFe AAarel vla] o4 AAl #astdvh Ada
A, B % C BEE dzed val g4 U SR, A9 AN S

g8s S7Hs JER A tH(Table

3}

).

Table 6. Effects of KOG, KDB and KGB on the Serum HDL-Cholesterol Levels in Rats
with High Fat Diet
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HDL-Cholesterol

Group No. of Animal (mg/d])
Normal 10 545 + 2407
Control 10 16.1 £ 1.23™
Sample A 10 215 + 1.70%
Sample B 10 194 + 1.17°
Sample C 10 214 + 3.26"

a) ! meantstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG extract 4,200 mg/kg for 6 weeks.
Sample B : fed with high fat diet and medicated KDB extract 8,400mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB extract 8400mg/kg for 6 weeks.
w#% | statistically significant as compared with normal group(e#* : p<0.001)

### . statistically significant as compared with control group(# : p<0.05, ### : p<0.001)

Ab) @3 % LDL-cholesterol & %9 m X+ 3
- ZEa*¢ LDL-cholesterol &2 AAbdtol w8 oA UA =71t AT+
BEFE gxzate] vlE fgadte A Aoy Fold2 glltH(Table 7).

Table 7. Effects of KOG, KDB and KGB on the Serum LDL-Cholesterol Levels in Rats
with High Fat Diet

LDL-Cholesterol

Group No. of Animal (mg/d))
Normal 10 40.1 + 6.49”
Control 10 259.7 + 18.36™
Sample A 10 258.8 + 31.58
Sample B 10 2105 £ 2252
Sample C 10 205.3 + 19.12

a) : meanzstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG extract 4,200 mg/kg for 6 weeks.
Sample B : fed with high fat diet and medicated KDB extract 8400mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB extract 8400mg/kg for 6 weeks.

#%% | statistically significant as compared with control group CGex* : p<0.001)

al & A AALe] o] oz FAHW cholesterol®t T A WS HHalE 2|9
o] ZF7ksle] =2 %] 2 (cholesteroltriglyceride, phospholipid, free fatty acid)®
& .

#F ol gl dASA Sk dElE Eele ALS=) F cholesterol A7}
240mg/dl ©]4, triglyceride X7} 200 mg/dl o]l A% nAEFow HHdi}
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t}(Table 10).

<Table 10. Effects of KOG and KGB Extract on the Body Weight in Rats Fed with High Fat
Diet>

No. of Body Weight (g)

Group  , - s

0 week 1 week 2 weeks 3 weeks 4 weeks 5 weeks 6 weeks

Normal 10 241.143.11% 282.1+3.28 313.444.29 331.7+5.79 342.5+898 360.6+9.04 375+9.12
Control 10 240.7+2.94 284.2+4.02 326.8£4.02 358.4+6.04 384.9+8.51 414.5+8.88 424.2+9.57
Sample A 10 240.6+£2.95 277.5%4.76 316.1+6.70 339.7£7.3 364.9+7.55 389.2+9.06 410.8+7.57
Sample B 10 240.6+3.03 282.7+£3.78 322.7+4.57 350.2+5.94 378.2+8.31 396.9+9.51 414.6£10.43
Sample C 10 241291 280.3+4.65 323.7£5.19 349.4+7.38 374.7+7.96 394+8.26 408.6+9.05

Sample D 10 241.3+3.00 283%4.72 321.5+5.95 355.1+6.91 374.6+7.00 388.9+7.00 413.4+8.14

a) : mean#standard error.
Normal : fed with normal diet for 6 weeks.
Control : fed with high fat diet for 6 weeks.
Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.
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Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C @ fed with high fat diet and medicated KGB low concentration extract 2,400mg

/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
/kg for 6 weeks.

# . statistically significant as compared with control group (# : p<0.001)

< Table 11. Effects of KOG and KGB Extract on the Food Intake Amount in Rats Fed with High

Fat Diet >
Grou AI\rII ?mgfs Food Intake Amount(g)
1 week 2 weeks 3 weeks 4 weeks 5 weeks 6 weeks
Normal 10 22.86+0.33" 23.47+1.33 22.55£0.66 22.05+1.20 21.36+0.88 20.69+0.66
Control 10 24.58+0.57 24.11+£0.66 24.86+2.02 24.05+0.88 23.66+1.52 22.5+1.00
Sample A 10 21.50£1.00 23.75+1.00 22.77+0.88 20.61+1.33 20.86+0.88 19.94+0.33
Sample B 10 21.47+0.88 22.68+0.88 23.75+0.57 22.08+0.57 19.16+1.00 20.86+1.33
Sample C 10 22.30£0.66 22.61+0.66 22.27.+0.88 22.80+0.88 21.69+0.33 20.97+0.66
Sample D 10 22.52%0.33 22.38+0.88 22.86+0.66 22.13+0.88 20.75x1.52 20.66+1.00

a) : meantstandard error.
Normal : fed with normal diet for 6 weeks.
Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
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mg/kg for 6 weeks.
Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg

/kg for 6 weeks.
Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg

/kg for 6 weeks.
# © statistically significant as compared with control group (# : p<0.001)

<Table 12. Effects of KOG, KDB and KGB Extract on the Liver Weight in Rats Fed with High Fat
Diet>

Group No. of Animals Liver Weight (g)
Normal 10 108 + 0.43Y

Control 10 212 = 0.627
Sample A 10 2068 = 0.27
Sample B 10 20.69 + 0.30
Sample C 10 19.76 = 0.29°
Sample D 10 1955 + 0.37°

a) : mean+*standard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg
/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
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/kg for 6 weeks.
wx%k 1 statistically significant as compared with normal group

# . statistically significant as compared with control group (# : p<0.001)

t}.(Table 13).

< Table 13. Effects of KOG, KDB and KGB Extract on the Epididymal Fat Weight in Rats Fed with
High Fat Diet >

Group No. of Animals Epididymal Fat Weight (g)
Normal 10 549 + 0.09"
Control 10 7.08 £ 0.29™
Sample A 10 6.05 + 0.31°
Sample B 10 6.10 + 0.30°
Sample C 10 6.08 + 0.22°
Sample D 10 6.09 + 0.36"

a) © meanzstandard error.

Normal : fed with normal diet for 6 weeks.

Control : fed with high fat diet for 6 weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg
/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
/kg for 6 weeks.

sk | statistically significant as compared with normal group

# . statistically significant as compared with control group (# : p<0.001)
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Table 14. Effects of KOG and KGB on the Serum Total Cholesterol Levels in Rats with
High Fat Diet>

Total Cholesterol

Group No. of Animal (mg/d])
Normal 10 1095 + 2.88Y
Control 10 281.0 + 10.63™
Sample A 10 2232 + 540"
Sample B 10 2139 + 558"
Sample C 10 195.74 + 6.36""*
Sample D 10 193.27 + 9.05***

mean+*standard error.
Normal : fed with normal diet for 6 weeks. Control : fed with high fat diet for 6
weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B @ fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg
/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
/kg for 6 weeks.

wx%k 1 statistically significant as compared with normal group

# @ statistically significant as compared with control group (# : p<0.05)

### . statistically significant as compared with control group (# : p<0.0001)
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@o] a3t tHTable 15).

< Table 15. Effects of KOG, KDB and KGB the Serum Triglyceride Levels in Rats with
High Fat Diet>

Group No. of Animal Tri&?gﬁide
Normal 10 93.8 + 275V
Control 10 131.6 + 4.53
Sample A 10 110.0 + 2.40
Sample B 10 106.0 £ 2.89%#
Sample C 10 96.0 + 2.89%**
Sample D 10 95.31 + 5.17"*

a) . meantstandard error.
Normal : fed with normal diet for 6 weeks. Control : fed with high fat diet for 6
weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg
/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
/kg for 6 weeks.

## . statistically significant as compared with control group (# : p<0.0001)

2] HDL-cholesterol &2 AAltol Hl&] F4 AA FAsAT. A

=
A B, C B D 25 dxael Bls Fo4 A S7Fsk vk (Table 16).
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< Table 16. Effects of KOG, KDB and KGB on the Serum HDL-Cholesterol Levels in Rats
with High Fat Diet >

Group No. of Animal HDL-Cholesterol

(mg/dl)
Normal 10 53.9 + 1.29Y
Control 10 2756 £ 1.10™
Sample A 10 2949 + 1.62
Sample B 10 31.0 + 1.46°
Sample C 10 309 + 0.88
Sample D 10 31.3 + 1.99°

a) ' mean+standard error.
Normal : fed with normal diet for 6 weeks. Control : fed with high fat diet for 6
weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg
/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
/kg for 6 weeks.

wx%k 1 statistically significant as compared with normal group

# : statistically significant as compared with control group (# : p<0.05)

(o}) 3 % LDL-cholesterol gr#o] mx+= o

ot

- &9 LDL-cholesterol &2 A7t Hls] 94 A 7. A
Sl B Uz vE] @A E FAe Aastda 53 ASa 7y

A
C o] 7Hd @o] 48ttt (Table 17).

of

< Table 17. Effects of KOG and KGB on the Serum LDL-Cholesterol Levels in Rats with
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High Fat Diet>

Group No. of Animal LDL-Cholesterol

(mg/dl)
Normal 10 36.7 + 258 ¥
Control 10 227.1 + 8.09™
Sample A 10 1805 + 5.36™
Sample B 10 162.1 + 5.83%
Sample C 10 136.8 + 854"
Sample D 10 141.0 + 7.66™

a) : meanzstandard error.

Normal : fed with normal diet for 6 weeks. Control : fed with high fat diet for 6
weeks.

Sample A : fed with high fat diet and medicated KOG low concentration extract 2,400mg/
kg for 6 weeks.

Sample B : fed with high fat diet and medicated KOG high concentration extract 4,200
mg/kg for 6 weeks.

Sample C : fed with high fat diet and medicated KGB low concentration extract 2,400mg
/kg for 6 weeks.

Sample D : fed with high fat diet and medicated KGB high concentration extract 4,200mg
/kg for 6 weeks.

wxk 1 statistically significant as compared with normal group

# . statistically significant as compared with control group (# : p<0.05)

### . statistically significant as compared with control group (# : p<0.0001)
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