J Korean Soc Food Sci Nutr
40(2), 177~182(2011)

HEREL DR
DOI: 10.3746/jkfn.2011.40.2.177

=X 2242 HII5Id M= Rote| MF 7| 0lRA9|
I ]

X
oM T,
i)
o

A& AML XA 0| - UK

X& & ASof| 0jx= A&k

1t

Hor

Effect of Yukwa Containing Green Tea Powder on Lipid
Composition and Body Weight Change in Mice
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Abstract

This study was designed to evaluate the effect of Yukwa prepared by addition of green tea powder on change
of lipid composition and body weight in mouse model. Mice were fed with Yukwa containing the five different
types of green tea powders such as Bucho-cha, Okro-cha, Yongjeong-cha, Oolong-cha and Hong-cha with
a normal diet. Body weight changes of Yukwa fed mice were measured once in a week for seven weeks. After
seven weeks, mice were sacrificed and serum and tissues were collected for the following: adipose tissue weight,
liver morphology, adipose tissue size and cholesterol content. The Yukwa combination with green tea fed mice
reduced all the parameters compared to Yukwa alone fed mice. In conclusion combination with green tea showed
reducing effect of hypocholesterolemia, which suggests the possibility of application to green tea as a food

ingredient.
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Table 1. The types of green teas used in this study

Green tea Manufacturer Abbreviation
Green teal (Bucho-cha) Korea GT 1
Green tea II (Okro-cha) Japan GT I
Green tea I (Yongjeong-cha) China GT I
Oolong—cha Taiwan oT
Black tea (Hong-cha) India BT

4, BRI 228 Awel s AW MEe A7) 5
A AQA Q) wale] Bste] BT

L

Az o e

A& oA AFE3 Z2= Bucho-cha(GT 1), Okro-
cha(GT 1), Yongjeong-cha(GT 1I), Oolong-cha(OT),
black tea(BT) 5 EF 5% =aE5 FUst] £47]
(SungChang Co., Seoul, Korea)Z #4j35}lo] o] &35 o,
A & FFo| WE RS Table 19 71&stdth 237
FEL 6FH(25~28 g)9 ICRAl &4 v}-$2(Orient Co.,
Seoul, Korea)& #utol A A &7 157 H-gA1A
Abgetath FEAYES A% vhe~ AR (Labdiet No.
5L79, PMI Co., Marion, IN, USA)+= ##sle] o] &3}tk

w92 Aole] HEEAEE Table 201 7185t

o M=
=

Table 2. Compositions of mouse diet

Az3AT TS JFAES A5 30°C s 2o
397 FR5 L §4A171 3 AR 7](Sedimet, Brabender

Co., Ltd, Duisburg, Germany)Z AR&3lo] 23}, 80
mesh Aol SHAIA AMESHATH LA 7 2 5% 9 H3ab
7S FE7HE 1 keoll W3l ZH2 10 g(19%, w/w)R &53)
o 45 AZ3A T F23e JEEAEE Table 39 271

7bste] Fo33F f-3 o) Z(control), A2 oo AAEAE 5
o] ZaE Hrlsted Az ma47 J4FHAGT 1, GT
I, GT I, OT, BD2ez2 #2349 3, 5 EA4H S
b2 Alg B fos BV 248 & R
stgom, fFHFAE g AR E A e AL
20%(w/w)e] ®EH T 35 TF3t AZzSA A
AP F £CAAM Bastgon md AT &
o Afr2o] 4T & A=EF s

HES, SEAL U Y EoAHE BN
FHE 9% 29 AF € 4 FH=EHE
3t Tl E w20 757 FFIAT. AF
Be 15 11402 AFA(CAS, Seoul, Korea)E ©
A AIZ Sg3IAT 84 U S 2" E9 24

o fuofl ool fo
o fr & ol o

do oo do My
2L
£

L

Nutrients Percentage (%) Components
arginine, glycine, histidine, isoleucine, leucine, lysine, methionine,
Protein 18 phenylalanine, tyrosine, threonine, tryptophan, valine, serine, aspartic acid,
glutamic acid, alanine, proline, taurine
cholesterol, linoleic acid, linolenic acid, arachidonic acid, omega-3 fatty acid,
Fat 11.9 , .
total saturated fatty acids, total monosaturated, fatty acids
Nitrogen-free extract 55.9 starch, glucose, fructose, sucrose, lactose
calcium, phosphorus, phosphorus (non-phytate), potassium, magnesium, sulfur
Minerals 5.7 sodium, chlorine, fluorine (ppm), iron (ppm), zinc (ppm), manganese (ppm),
copper (ppm), cobalt (ppm), iodine (ppm), chrominum (ppm), selenium (ppm)
carotene, vitamin K, thiamin hydrochloride, riboflavin, niacin, pantothenic acid,
Vitamins 3.3 choline chloride, folic acid, pyridoxine, biotin, B12, vitamin A, vitamin D,
vitamin E, ascorbic acid
Fiber 5.2 neutral detergent fiber, acid detergent fiber

Table 3. Proximate compositions of Yukwa and Yukwa contained green tea powder

Percentage (%)

Nutrient Control GT I GT I GT 10 oT BT

Moisture 49040737 550+1.01° 520+ 097" 510+ 1.10° 520+ 107" 5.10+088"
Carbohydrate 78,61 +5.36" 78,30+ 4.79° 78.83+5.01° 78,46+ 4.04° 78.84+551° 78.70+6.11°
Crude protein 1.37+0.08" 1.42+0.09" 1.39+0.09° 1.40+0.08" 1.37+0.07" 1.34+0.08"
Crude fat 1482+ 178" 1447+ 099" 14.26+1.23° 1468+1.11° 14.28+1.71° 1450+ 1.51°
Crude ash 0.30+0.07" 0.31+0.08" 0.32+0.05" 0.36+0.06" 0.31+0.09° 0.36+0.08"

"Means with different letters within a same row are significantly different at p<0.05.
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Table 4. Increase percentage (%) of body weight of mice fed with Yukwa prepared with green tea powder
Grou Experimental period (week)

P 0 1 2 3 4 5 6 7
Normal 100 96.5+7.45 101.6+6.05 100.0+11.72 98.7+9.65 102.6+1.35 104.6+2.16 107.8+2.31
Control 100 99.9+3.10 109.1+7.75 110.6+6.36 116.6+6.30 122.94+1006 123.3+4.04 125.6+11.54
GT I 100 94.0+2.89 101.1+6.68 103.4+8.53 103.8+1.45 106.5+5.75 110.0+9.76 113.3£7.73
GT I 100 95.5+1.82 100.3+1.42 98.4+4.47 99.5+3.95 103.8+2.15 103.8+3.44 106.8+3.77
GT I 100 96.0+2.10 103.4+4.09 99.6+5.74 100.7£8.07 105.3+8.62 108.6+8.40 110.0+10.16
oT 100 96.7+6.14 101.6+3.15 100.0+4.86 101.5+4.20 104.7+251 110.2+5.59 109.5+4.50
BT 100 93.3+4.26 98.6+3.17 96.7+1.87 985+8.14 101.5+1.16 102.4+4.50 105.7+5.29

Normal group treated with normal diet. Control group treated with normal diet and Yukwa. GT I group treated with normal diet
and Yukwa contained green tea powder (Bucho-cha). GT II group treated with normal diet and Yukwa contained green tea powder
(Okro-cha). GT III group treated with normal diet and Yukwa contained green tea powder (Yongjeong—cha). OT group treated
with normal diet and Yukwa contained green tea powder (Oolong—cha). BT group treated with normal diet and Yukwa contained

green tea powder (Hong-cha).

YEET 3} 3, g3 F 9] high density lipoprotein
(HDL), low density lipoprotein(LDL), triglyceride(TG) 2
total cholesterol(TC) AE-& g x5 E 2] 7](Hitachi 7180,
Tokyo, Japan)& ©]-&3lo] E2319

EEE| SR ZAL
SRS TH FOIF APFES 1247 B A4

SHXzZ

ojare] A oA Ao A= Statistical Package for
Social Sciences(SPSS, 10.0)(19)E& ©]&3}9 one way
ANOVA test® EA4390oH AJ87HY] F94S Duncan's

multiple range testZ p<0.05 FFo| A ®Hl sttt
Zup 3 nE
7ot 501 OfRAL HESS7HE Hist
X8 HAUbete] Az F3E 7 T FA%S vk
o] AF B4 A3 Table 494 2ok APFL FAd2A0) S
100% AFHA1Z) A2 o) (normal), B4 o] Fx} H7}
Ho] JA Fe FHE 20%(w/w) EFete] FoIdh F3ry

Z - (control), 32
St ZAA FHT
239t A2 ]

°]°ﬂ 77y 5E9] ZakE Hrleto Az
GT I,GT I, GT I, OT, BT)e=
3k 74 (normal) 9] A FZ7F

&2 g9 77 F o 1078‘7§ x4 X ]’é‘ 7HE BQl Wi
3 2 (control) @] A FE7HES oF 1256% 2 AAT

(normal) ZLEol Hl3] EL AF S8 HoleE ALRE
#EEHAJT 2y F2E JAUHeE £33 vhese A
Z7H&0] 4z GT 11133%, GT 1T 106.8%, GT I 110.0%,
OT 1095%, BT 105.7% %, YA f2oF <l 2ol #2
HA goen, Be 237 7 FATS FHEL
(control)ol] B3] A|Fo] A st G (normal) 3 A
A FZ7 o] BHAEUTH Song 5(20)2 1o M7
epigallocatechin-3-gallate(EGCG)7} AF3 A4S 7
AAZ F Joha Btk g EGCGe AEAIEe] 7]
AAFAY T2E AT o5 Alxe FAT 3}
Bt AMEY A H4& 2-se 3?3174'7} A=
o2 Busta oh21,22). wEbd H217) Hrhe 3
g uf-29 AFHAe Ak XFE de ?}Eﬂ?l
o 719" Aoz Atz HETH

=

i FUIO

el o

Lozl Wb N ofr B

T F0f OIRAS| SEX|HC| $71I 5}
=315 Hbele Az f9E 3 w20l A £-g
who] LA A AE Table 50 VebAth vh¢-
<13 A7 (Table 9l M9} Zo] 7#F vfg-29
B A8 EAE A4 (normal)o] 151 g & YEyon,
o] 262 g2 Fo)doz =A Yyt 3,
=203 AH(GT I, GT O, GT I, OT, BT A%
27} 148 g, 1.88 g, 160 g, 1.79 g, 1.83 g & AA+ (nor—
mal)Z FF z}o]E HolA] &gkt Wolfram 5(23)2 Hl

Jo do > %
o)

d

Table 5. Adipose fat tissue weight of mice fed with Yukwa
prepared with green tea powder

Group Adipose fat tissue weight (g)
Normal 151027

Control 2.62+0.15"

GT 1 1.48+0.27*

GT O 1.88+0.15°

GT I 1.60+£0.35

oT 1.79+0.21°

BT 1.83+0.05"

Groups are the same as in Table 4.
YMean + standard deviation (n=7). Values with different letters
(a,b) within a column differ significantly (p<0.05).
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Table 6. Changes of serum cholesterol collected from mice fed with Yukwa prepared with green tea powder after 7 weeks

Group Total cholesterol (mg/dL) Triglyceride (mg/dL) HDL (mg/dL) LDL (mg/dL)
Normal 111.75+11.0% 105.07+11.4° 62.75+11.4% 56.73+6.0°
Control 155.75+9.3" 126.18+£14.7* 62.67£12.3" 82.97+11.3"
GT 1 136.75+13.6% 106.14+9.8° 60.50+ 8.6 60.87+£9.9°
GT I 133.75+5.8" 106.08+13.1° 59.25+17.5° 62.01+15.9°
GT II 130.00+9.1° 102.18+17.2° 57.50+17.4% 67.95+14.3
oT 120.75+12.9° 106.17+13.3° 60.25+ 15.6" 64.78+8.2°
BT 116.254+9.3° 101.26+8.3° 60.75+11.6" 63.58+7.3

Groups are the same as in Table 4.
UMean =+ standard deviation (n=7). Values with different letters (a,b) within a column differ significantly (p<0.05).

The AAEZ ] F 78R ol E}, AWM ES =A% F7t 2 FHETe LDL o] 718 =4 Uit ow, A
S A7tk Badk v Qlon, Levites 5(24)& Fx19] 7} 9 Z2317 £ g7 G Sl Ao E e T
H 71 Aol AdFAEe] AAxst IS A sk, =4 A A(triglyceride) J o g RTFo] 126.18+14.70
Ahmad®} Mukhtar(25) 2 Yang¥ Wang(26)& =39] 7} mg/dLE ol F ol x| &AW AAT2] 105.07+11.40 mg/
HZ A8 AWA X MEAALS 23t B ud vt dLel vl F7tske A o% ERi A 52k A7F f A
Aok A =237 TEE K-S AT v29 El‘?‘?‘] & 101.26+8.30~106.17+13.30 mg/dLE FAT3 9
o] ZHaste AL Zatel| 2 U= FHEZ T ARl ztol7} glv AL ZE FRIFAUT A, AAAE 2

QESo] WA E] wXE 2o o3t Aolg}t /\]—E%Tﬂr. A7h7e) gelFel 2ol 9T, HDLE BE 22 o]A]
2 zol7t e Aoz vEhyth oide] AR w2 A

S0t 20{ OFRAL| HA Z|AHE B35
7o 201 OpRA9 S AHE Hist Z(Table )7 22 AW (Table 5) AHZ A= Ao

5% HATIEE 1964 Frstel A2 G348 4747
=9 Za7FE - f) o Fake] Al TI‘*"]" z}zy 22X Y3 ZET(control) Y B9 AT (normal)ol B8l &
Z7F npe-2o] F3 B HH ZyAHSS BAg das %

& ) ZH2HE 9 LDL $A7F 0% e Ao et
Table 63} 2ot %217} A745A) 72 fHE FAD F3

. ) o o, f3 Az A FAVMEE NG B ol d #AE
)= (contro)) 9] & ZFd 28 S S oF 155.75 mg/dL BEAZ = 9e Ao AmHth

o2 A4 ol (normal) 9] 111.75 mg/dLol| HI3] fe] &2

= Frhskgou, ¥4k FRHHARGT [, GT I, GT opex ZEZE|o| mAYRISHE HAl
I, OT, BT)< 116.25~136.75 mg/dLo.2 =237} F3}9] X 7VEE 1% J7Vshe] Al Z23 Z3a3E gukd]o]e)
vE Tgol AAET §17 Ao} gl Ao Ukt 8200%, ww) MIER 757 FAR ¥ vheae 1 24
LDL 3 24 235 % Zelzele B4 Ansh obavb  2elste] A4@ A%E Fig. 1o vebich 538 3713

Fig. 1. Histology of liver obtained from
Yukwa treated mice with and without
green tea powder for 7 weeks. Groups
are the same as in Table 4. All slides were
stained by hematoxylin and eosin (H&E)
and original magnification is x400.




=3 $2e Arhsel AZE 3o HAT vhe2e @

Normal

A e A Aol 73 AHT B (normal)o] THA
¥ ZZ(Fig. 1-a)& Z4 4 Y (central vein)S FA0 2 &
31 dH(sinusoids)e] vl G HA|E] FE 7t TEH
Atk g AGogalold HAE HMeHA g2 s T3
o] 733 A F3dl 2T (contro) 2] THHE 23S A7
3 AT (Fig. 2-b) FA4LYG Fd A A Z (necrotic
celD$} W3 A E(endothelial cell)d T3 = FHAXE
(kupffer cel)®] #4317t #F=H AL, BLo] 7 T7 F9]
2 A EAME (apoptotic cell death)® A W+71 A2E o
W, ZhA|E 3 3 A (nucleoplasm)©] 33 E ¥G A &
Fol tha #AHIJT oo vls) G2 old Zaprt Ak
FHE EFste FAT 29 7+ 22(Fig. 1-¢, d, e,
f, g)& FF) Z 7 (control, Fig. 1-b)7} vl wslR S w A}
AAE, WA X, A 27t =AY FHAE7F &35
He a"""] L:'-:?'?}h Ao Z #AFAHJY. wetr H27b
54\:]]1—?0]] 31'5‘}&] Hlgko 2 23|
O "]’E}‘Xk‘:}

o A5 1 i Bl =ake] 37 A4 HES
= A2ATE Ao Husta 3lo] & A3 das s

OF2A X|HEx=ZE|Q| x?&[l:ﬁa[%}x-l 7-{)\|.
=27t EFE fHAolg 7 & F rhgel A
BEAe Eejstel dad aur— Flg. 20 JERTE 67

£ A7tekA @2 A HeolE 7FE AHE G (nor

FAA R AT WA= T 181

Fig. 2. Histology of adipose fat tissue
obtained from Yukwa treated mice
with and without green tea powder
for 7 weeks. Groups are the same as
in Table 4. All slides were stained by
hematoxylin and eosin (H&E) and origi—
nal magnification is x400.
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