Chapter 2.
Experimental Design for Animal Studies
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Rat/Mouse
Food

@ H¥(Nutrition) |

Ingredients
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@O MEY =8 oHA[E, Sof &2 218220 AM F2t o 2] H
Q =
 glucose, fructose, galactose 5 (HE &)
e sucrose, lactose, maltose 5 (O|E %)
« starch, cellulose
® Glucose-s=4|0|A F8 0L 2| ¥ (=dextrose) /
‘ ) i@\ﬁk‘
*sl“

@ Cellulose
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|3 Glucose monomer

uuuuu

Cellulose molecu
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IOt A

@ AL HIEHDl : ADEK
® 28 H|EfDI: C, B 233
- H|ELZI B, : thiamine
- H|E}QI B, : riboflavin, H|E{2I G
« H|EfTI B i niacin
« H|E}RI B, : adenine

- H|Et2I B; : pantothenic acid

- H|EtRI B, - pyridoxine
H|EfTI B, : biotin, H|EfZI H
- H|E}RI B, : folic acid, H|E}ZI M

« H|EtRI B4, : cobalamin

-« VitC: 7 E, 7IHL M = 2HEA At2 =2 Fall 90
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~[ A H F=(feeding standard )}

® V=0 AreE rEF G0l 50 ot7| Aot 7152 SHI0 EE=

U2 DITS LERH 7|2
270 B3 0/

_[ NRC A}QFE =

—

® 0| =23 AL 2| (National Research Council)?| 7}=%F
® 194440 2= 7r50| tfer F¥ 2 50 A5 THNCH
® Ol H7|H2 =2 VY, lioril = A B2 5t
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Dietary Ingredient Composition (% by Weight) N!H-31 Modified Auto

Ground No. 2 Yellow Com
Ground Whole Wheat
Ground Wnole Oats
Wheat Middlings

Fish Meal (600%)

2000 Soybean Meal (47.5%)

35.17  Soybean Ol

1000 Afalfa Meal (17%)

1000 Com Gluten Meal (60%)
900 Brewers Dried Yeast
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500
250
200
200
1.00

Dicalcium Prosphate

Limestone
Satt

Premixes
Lysine
d-Methionine

1.50
050
0.50
0.63
0.10
0.10
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o Huid R ur 4 HfgtEE FEELE, dAH EEEdES 0l 891
Hi2lSE At =
® 0O|= G| (AIN, American Institute of Nutrition)

+ A3 AFRO| 80| U EEE 55101 AHALRO| BES Y A
« AIN-76, AIN-93 A A=

® casein(HHEil) starch(Ef42l=) & cellulose(d S &) s 2
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4) Food intake S &

1) Ad libitum feeding
© Yol o2 ALRE AREH 45 St
+ 4102 US| Y| YOF U Z RO B

2) Pair-feeding
. OE Y E20| ZH3HM MRS SHe Y
3) Pair-weighted feeding
+ X Z0| £Z0| E|E2 RYHA 35 she
« AT HANM ALE
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0|2 Hoksty|(AIN, American Institute of Nutrition)

AIN—76A 19774 N

— [AIN—93I\/I]

o 19824 7HE} for adult maintenance

lactation
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_ « 198213 7 for growth,
> [ AIN 936 H pregnancy and
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Purified R et AIN-76A

Dietary Ingredient Composition (% by Weight)

Granular Sugar 5000  ComOQll 5.00 AIN-76 Vitamin Mix 1.00
Casein Lactic 2000  Solka Floc-40 * Cellulose 5.00 DL- Methionine 0.30
Com Starch 1500  AIN-76 Mineral Mix 350 Choline Bitartrate 0.20
Amino acid Milk Casein
(96)
inOl RFEZA 0Ol A1
Aspartic Acid 6.7 ® Caseln_'l ool x El;l-ﬂ
Threonine 4.3
Seri 5.6 o I i MOQO| ALCF
r:iltr;ni{ Acid 19.8 amino acid 30| A3
Proli 10.8
e PO EPeE
Alanine 2.9
Vali 6.3 o e SE=
C{:J*S.I'Ehne 0.3 7|— L Z-I =
Methioni 26
S ST - gesomieu) saster ne 2
Leucine 8.9
e : =
Pir;?;:rslanine ig ¢ Dl L:”EEJ_ % Pgl ?:lI_ECI)'Fol E%i-%
Lysine 8.2
Histidine 2.7
Arginine 3.5
Tryptophane ND

| JE UNIVERSITY 19



Purified Rodent Diet AIN-76A

® AIN-76 Mineral mix
« P> Ca: 0] Q= Ca Hi{Z, .
« Ca:P=1:1 B M ZXEEH U F

|-0|'

P30 A

[ visson TS Hileg
> t S

Guaranteed Analysis

Crude Protein
Crude Fat

Crude Fiber
Ash

el
=
ka

11]
of
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Minimum
Minimum
Maximum
Maximum

® AIN-76 Vitamin mix
=35, riboflavin (Vit. B,)= &l
2FetE| 7] W=0f| 40| =
=

Of gl A

16.0%
5.0%
5.0%
4.0%
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Purified Rodent Diet AIN-76A

Amino Acid Concentration (% of total die) Mineral Concentration §VitaminC0ncentration 11U=0.3ug
Arginin 070 : Caldium % 052 :ViamnA  1Ujg 400
Lysine 148 & Phosphorous % 044 : Vitamin D, 1U/g 1.00
Methionine 086 : Potassium % 038 : Abha-Tocopherol IU/kg  64.24
Cystine 006 : Sodium % 011 : Thiamne  ppm 590
Tryptophan 021 : Magnesum % 005 :Rboflavn  ppm 629
Histidine 052 : lon ppm 3425 : Niacin ppm- 30,15
Leucine 176 & Inc ppm 3675  Pantothenic Acdppm 1526
Isoleucine 114 ¢ Manganese  ppm 5934 : Choline ppm  1040.00
Phenylalanine 096 : Copper ppm 673 : Pyodoxne  ppm 712
Tyrosing 098 : Cobal ppm 002 :FolicAdd  ppm 210
Threonine 078 : lodie ppm 021 : Biotin ppm 021
Valine 134 : \itamin B12 Mcg/ke  10.10

\itamin K ppm 0.50

GrossEnergy Keallgm 434
IN JE UNIVERSITY 91



Purified Rodent Diet AIN-93M

Dietary Ingredient Composition (% by Weight)

Com Starch 46.75 Granular Sugar
Casein Lactic 1400 Solka Floc-40
Dextrin 15.50  Soy Oil
AIN-93 Vitamin Mix 1.00

500  AIN-93 Mineral Mix 0.30
3.50 L~ Cystine 0.25
1.00 Choline Bitartrate 7.00

® \alues as percent (%) by weight of total fat.

Type
Corn
Soybean
Guaranteed Analysis
Crude Protein Minimum
Crude Fat Minimum
Crude Fiber Maximum
Moisture Maximum
Ash Maximum

IN JE UNIVERSITY

Linolenic acid

Linoleic acid
(w-3) (w-6)

1 58
7 50

12.6%
4.0%
4.8%
7.0%
3.9%
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Diet AIN-93M

nt

Purified Rode

Amino Acid Concentration (% of total diet) Mineral Concentration Vitamin Concentration

Arginine 048 : Calcium % 052 :VitaminA  1U/g 4.00
Lysine 092 : Phosphorous % 023 :ViamnD, 1U/g 1.00
Methionine 033 : Potassium % 038 : Alpha-Tocopherol IU/kg ~ 75.00
Cystine 024 : Sodium % 0.11 : Thiamine ~ ppm 5.00
Tryptophan 0.16 : Magnesium % 0.05 : Rboflavin  ppm 6.00
Histidine 033 & lon ppm 3425 : Niacin ppm  30.00
Leucine 1.09 : Zinc ppm  36.76 : Pantothenic Acd ppm  15.00
lsoleucine 059 : Manganese  ppm 11.09 : Choline ppm  1000.00
Phenylalanine 062 : Copper ppm 6.73 : Pyrodoxine  ppm 6.00
Tyrosine 066 : Cobalt ppm 002 : FolicAad  ppm 2.00
Threonine 047 : lodine ppm 021 : Biotin ppm 0.20
Valine 0.70 . Vitamin B12 Mcg/kg  25.00

tVitamin K~ ppm 0.86

Gross Energy  Kcal/gm 3.60

IN JE UNIVERSITY 23



Purified

Rodent

Diet AIN-

Dietary Ingredient Composition (% by Weight)

Corn Sugar 39.75 Solka Floc-40
Casein Lactic 20.00 AIN-93 Mineral Mix
Granular Sugar 10.00  AIN-93 Vitamin Mix
Dextrin 13.20

Guaranteed Analysis

Crude Protein
Crude Fat
Crude Fiber

Moisture
Ash

Minimum 17.9%
Minimum 7.0%
Maximum 4.8%
Maximum 7.0%
Maximum 4.2%

IN JE UNIVERSITY

(de@

C \ &

500 L-Cystine
350 Choline Bitartrate
1.00 Soy Ol

0.30
0.25
7.00
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Purified Rodent Diet AIN-93G

Amino Acid Concentration (% of total dief) Mineral Concentration Vitamin Concentration

Arginine 070 : Calcium % 052 :ViaminA  IU/g 4,00
Lysine 148 & Phosphorous % 020 : VitaminD, IU/g 1.00
Methionine 056 : Potassium % 0.38 : Alpha-Tocopherol IU/kg  75.00
Cystine 030 : Sodium % 0.11 : Thiamine ~ ppm 5.00
Tryptophan 021 : Magnesium % 0.05 : Riboflavin ~ ppm 6.00
Histidine 051 & lon ppm 5202 : Niacin ppm  30.00
Leucing 1.76  Zinc ppm 3676 : Pantothenic Acid ppm  15.00
lsoleucine .14 i Manganese  ppm 1133 : Choline ppm  1000.00
Phenylalanine 096 : Copper ppm 6.73 : Pyrodoxine  ppm 6.00
Tyrosine 098 : Cobalt ppm 0.02 : FolicAdd  ppm 2.00
Threonine 076 : lodine ppm 021 : Biotin ppm 0.20
Valine 1.00 : \itamin B12 Mcg/kg  25.00

:Vitamin K~ ppm 0.90

Gross Energy  Kcal/gm 3.80
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<AIN 76A diet 2 93G diet2] 20| & >

@
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© © ®

76A2| corn QilO| 93GY|= soy Oil2 CHX||

93GY] linolenic acid’f 7}

— BAYet, dF 2T LHES Ao, EE B

ofn
Ra
==
Mo
N
s
b

76A2| corn starch”} sugar= CHA|
dextrin &7}

76A2] methionine — cystine2 2 O{ |
Mineral mix2| &t&F 5t — Mn Q0| Zt4A, Fe 7t
VitaminQ| &t Hol — E, K, By,(cobalamin)?] 0| S7¢
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Korean J. Food Preserv. é %I-EF_ J_~I§I-|78-0 ﬁlﬂﬂl
THE

Vol. 17, No. 5. pp. 688-697, October 2010 OREAN SOCIETY OF FOOD PRESERVATION

)

== H 4 (independent variable)

0| DX|W-DIAEIZA0IE Z0{3t HF|0IM MISZ
3 BAAHE Motz A

-’E}ﬁﬂ I.ojmg!" (dependentvariable)

Body-Weight-1L.oss and Cholesterol-Lowering Effects of

Cheonggukjang (a Fermented Soybean Paste) Given to Rats Fed a
High-Fat/High-Cholesterol Diet

Ah-Ra Kéml, Jae—Joon Leel, Hwan Leel, Hae-Choon Cl'lang-;1 and Myung-Yul Lee!
' Department of Food and Nutrition, Chosun University, Gwangju 501-759, Korea
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Sprague-Dawley Rat (5%d , 205 g)

10| M 4 week
O
2 F 2241°C, A& £ 65+5%,
Mot 12hr(09:00~21:00)2&7| 2 23,
E21} AFR = ad libitum2 2 20
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Table 2. Composition of the experimental diet fed in rats

(gfkg dief)
GmuprsnI
Diet composition

ND HFC  HFC-SCK HFC-CCK
Com starch 4850 3050 3539 3447
Sucrose 1000 1000 1000 1000
Casein 2000 2000 1000 1000
DL-cystine 30 30 30 3.0
@uybcan oil 1000 2000 1623 156.2)
Cellulose powder 500 500 210 16.1
Vitamin mixture” 100 100 100 10.0
Mineral mixture” 350 350 350 35.0
Choline bitartarate 20 20 20 20
Cholesteral 100 100 10.0 100

DIl Cheanggulang . . 2028 .
[ Commercial Cheonggulang . . . 2230 ]

"The Experimental diet groups are as follow; ND: normal diet, HFC: high fat- high
cholesierol dhet, HFC-SCK: high fat-high cholesierol diet + DII Chimghukjang,
HFC-CCK: high fat-high cholesterol diet + Commercial Chumekukiane

“Based on AIN-93-MX vitamin mixture and AIN-93-VX mineral mixture, i

INVE UNIVERDITY

8 (ND) | | bi=zF (HFC)

b‘o* 'S ,

*‘:-: 3
— E g . — »i 2

Al3] 3 (HFC-SCK, HFC-CCK)

29


http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjJnojHjK3OAhXDk5QKHZ1HAiYQjRwIBw&url=http://ko.depositphotos.com/61580055/stock-illustration-soybeans-icons.html&bvm=bv.129391328,d.dGo&psig=AFQjCNFm-Hf-YEYISjBWA8wWSRfNnYXWQA&ust=1470583484976064

2SS OX12! /paper

N Als 3713

 AlO[4HY Y Moja g

Table 3. Body weight gain, food intake and feed efficiency ratio
in rats fed experimental diets

Grouns” Body weight gain Food intake FER?
P (g/day) (g/day)
ND 452:022° 2350:242' 4 0.19:001°
a b a
HFC 594:030° 8 19312398 0314002 o4 %] 257t
HEC-SCK 5.15+0.18° 20.64+1.84° 027+001° =Of AlO|4d & k0|
4 o |
HFC-CCK 5.06+0.40° 17.072.06 0301003 A= A= EOE

See the legend of Table 2.
\/ Food efficiency ratio : FER (body weight gain/food intake).

Walues with different superscripts in the same column are significantly different (p<0.05)
between groups by Tukey’s test.

IN JE UNIVERSITY
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(H D3R HF R R RFZHOFZ|HEZ

N

-

Table 4. Changes in liver and adipose tissue weights of rats fed
experimental diets

Liver Epididymal Mesenteric )
Groups” adipose tissue  adipose tissue =S| A S1f A HF 2O 3
&/l body ) U AR e
ND 2.5240.11 3.9610.21 2.1940.18 _
QLS| wral 27t
HEC 3.324021° ‘ 5.49+0.39° 3.98+0.25
HFC-SCK 2824017 4.1240.14 2.544024° 522k M2 20| 7H 2%
HFC-CCK 279i0.15b 4,23ir0.20b 259&013b o o d L= e
HF=X% o
See the legend of Table 2. o A ol-? 40| A

The results are mean + S.E. for 6 rats in each group.

Walues with different superscripts in the same column are significantly different
(7<0.05) between groups by Tukey’s test.

IN JE UNIVERSITY



a28s= OXi2! /paper

3) I 23 T IAE, S8AE 2 S LHE AT

< O

Table 7. Contents of total lipid, triglyceride and total cholesterol
in liver of rats fed experimental diets

) Total lipid Triglyceride Total cholesterol
Groups .
(mg/g, wet weight)
ND 42264356 11.08+1.68° 0.26+1.36°
HFC 61234502 16.29+074' 1326028 I
HFC-SCK 51.0243.26" 13.46+1.52° 8.82+1.52° ﬂ
HFC-CCK 56.20+2.87° 15.29+0.23° 8.92+1.36"

See the legend of Table 2.
The results are mean * SE. for 6 rats in each group.

MWalues with different superscripts in the same column are significantly different (2<0.05)
between groups by Tukey’s test.
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1) A=

Sk
o

| 0| A 9] 2F=(quercetin) E

H| T 2F=(quercetin)e] 2147} U =A| LOr=Lt

APE 2|0

=
()

« A= 2 dry oven

° Al‘ﬁ HH
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(634, Male , 30 g)
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{’_;i:" . ,all__ .éh; ;IL_ -;ll % ' ;l_
> > > D K
> AIN-93G » AIN-93G high fat diet +
High fat leaves of Cedrela
diet sinensis (10% in diet)

AFE(3 week)

HASE Alsd 8821 2 AR 89
« 25 2241°C, &L 65£5%, B 12hr(09:00~21:00)F7| 2 24,
« S} ALEE ad libitum2 2 20

)

« Z= AYANOIs AV S 3EEE
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Al
=

-

pe

i

gsE Alg =N

2. X =, 7 ol ZFHX]
1) ME:HES

TR Sof= =R (Cedrela sinensis)2| +
23, o= qE4d 25, B, 0l E 54 =9 O|&
Carotene , Vitamin B,

Cadf K 4F &+
catechin, quercetin, afzelin,

quercitrin, isoquercitrin &<
H=A 315H2 25t
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OH Quercetrin

Quercetin
(HIEHZA])

HO ?E

HDI'\)DD OH
HoT SN~ MW :448.3769

OH o MW : 302.24 {':JH Rhamnose

IN JE UNIVERSITY 37


http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwid1ovHsa7OAhUGGZQKHXb4BkUQjRwIBw&url=http://drjockers.com/quercetin-battles-against-chronic-disease/&bvm=bv.129391328,d.dGo&psig=AFQjCNGl5uCpkN-oDkqQl3linpxHeZtzQg&ust=1470627774710300
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjy9tGjtK7OAhUBUZQKHSv_D6AQjRwIBw&url=http://www.wikiwand.com/en/Hypericum_perforatum&bvm=bv.129391328,d.dGo&psig=AFQjCNHTjY1ywiu_Rspz6mMapHcH9W0N0Q&ust=1470628497322688

28SE Al 20

® Quercetin Content

(mg/100g edible portion) ® Health benefit of Quercetin

Elderberries « Antioxidant effect

Red Onions i

oot  Anti-inflammation effect
White Onions

Cranberries 15  Anti-cancer effect

Green Hot Peppers 15 _
Kale 77  Lipid reduction effect

Blueberries 5.1 « Hypotensive effect

Red Apples L7
Romaine Lettuce 45
Pears L5

Spinach i1

 Anti-obesity effect
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Table. Composition of the experimental diet fed in rats (g)

Diet composition

Corn starch
Casein(>85% protein)
Dextrin

Sucrose

Soybean oil
Fiber(cellulose)
Mineral mix

Vitamin mix
L-cystine

Choline bitartrate
tert-Butylhydroquinone(TBHQ)

Lard
leaves of chinese cedrela
Total

AIN 93G diet

397.486

200.00
132.00
100.00
70.00
50.00
35.00
10.00
3.00
2.5
0.014

1000

Groups
high-fat diet h'grl:f;d'et
59.44 17.832
71.64 21492
34.96 10.4856
26.34 7.908
25.08 7.524
17.88 5,376
12.54 3.762
3.57 10716
1.08 0.324
09 027
0.004 0.0024
46.6 13.98
10

300 100



o AMsd 2, Yl X5 5 A JEIY e FH F0| FEfLnT
® Mouse 2 24 1 4~7ml EE= #= 10g & 1.5ml
A

H| 5 3~6g9 2= %= 109 T 1.59

HAS= A = (9) AMEREHT Q) =+ AHZT(mI)
| Mouse 20~30 15~20 20~27 |
Rat 250~300 5 8~11
Hamster(golden) 80~120g 9~14 27
Guinea pig 500~800 6 10
Rabbit 1.500~2.500 4~7 12
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Table 1. Body weight gain, food intake and feed efficiency ratio in
rats fed experimental diets

Body weight Food intake
gain(g/day) CILEW)
ND

HFD
HFD-Q

* Food efficiency ratio: FER(body weight gain/food intake)
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