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The Effect of Hot Water Soluble Extract from Green Tea

on Metabolism of Calcium and Bone Strength in rats fed Soy Protein Diet
Won, Hyang Rye
Department of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

This study is to find out effects of hot water soluble extract from green tea, one of
the Korean favorites, on the calcium metabolism and bone strength in body. To do so,
calcium, phosphate, creatinine concentration and ALP activity in blood and the content of
calcium and ash in the organ, the length, weight, strength in bone were measured. In
addition, to find the calcium metabolism, the level of calcium intake, excretion, retention
were measured. Twenty male Sprague-Dawley rats were divided into two groups and
isoloated soy proten was provided as the source of protein and CaCO; was provided as
the source of calcium. 0.5% hot water soluble extract from green tea was provided to the
green tea groups and for the control group deionized water was provided. The results are
as follows ; 1. There is no difference between the experimental groups in diet intake,
weight gain, and the feed intake. 2. Feed efficiency ratio was low in the group which hot
water soluble extract from green tea was provided. 3. There is no difference between
groups the level of calcium, phosphorus, creatinine and ALP activity in serum. 4. There is
no difference between groups weight, contents of ash and calcium in kidney and liver. 5.
There is no difference between groups in calcium intake, absorption, excretion, and retention.
6. There is no difference between groups weight, length and strength in bone. In summary,
when hot water soluble extract from green tea was provided with the amount of
150-200mg, which is taken when people generally drink as favorite tea, weight gain was
reduced due to the decrease of feed efficiency ratio. However, it did not affect the
availability of calcium in body at all. Thus, even if a big quantity of green tea powder
or solid of hot green tea extract is not provided, the quantity obtained when people drink
green tea lowers the feed efficiency ratio without reducing availability of calcium in
body.
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AellA dwtyoz g3 2 F
E48 & o]Fo(lee & Shin 1993) &
AL JHE gEvs F& 28T o
tel d#e AAdAbl F8FA £347) Ak
Ak Z2 o] ohvg 1A 53 eyt
gl 71 BEF U2 59 3l (The Korean
Nutrition Society 1998)%) Z-92] AU o]&Ael of
g Ad7E 88 Aoz B vl 4907 A
A HEhe F24 AL HH7H HAd vl
3 suz oz ol = AEA vHE A
7F B2 BEE A5 = AA o] tH(Ministry
of Health and Welfare 2002). X|27}x¢] Z49]
o84 AES ATES FBA T, 53 7}
AQE T3 2UA LFol&AEE FE BT
3 UcHLee et al. 1997; Lee & Lee 1999; Chung
et al. 1966). mWety & ATME T30 4
4% g F 84 B 437 we Ae
meisld vud & 424 4%d 249 e
WAe dWzel FHdo, ZAFe FHlEs
CaCOsE Fg3t1 T2l 7|54 Foz I Al
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5 FE3ld FF e FF3A AN FgoiAbe}
FARE vAe & Bz AT

ar 4 4
o
)

I Adx= 9 ¥y

1. HEHSE % 40|

A% oF 180g¢] Sprague-DawleyF ¢ FHE
874 24P AP E ASHRE 2242, 2d
&5 65+5%, 29 06:00Am~18:00Pm)el| A} Stainless-
steel wire cageol|l 3+ mle]¥] ¥ AMSIIR o,
AFTEe AZFo] we A de] wiAEHAT) =
E AFP4olst gol4E AR AFH Wd
libitum)© 2 Fd3l™ o)A} cageo} AMFol A&
g4 2E 717e 718 2498 947] 93 04%
EDTAZ AL ¥ go|24:2 o] ALE-3tAth
337e] A B A Yol dHFL 2d
o Y Pz FAEAH

AgHole A4 ol(semipurifide die) 2 F-
71Ae Cad} PL AAT F7]&A AIN-93 mixture
£ EE 49T FHE3 AEe BHIARA
CaCO;E 2o]9] 05%E FF3 FUoH, o
e A E4 ©@wAQl isolated soy protein(ICN
Co)g Aol9 14%2 AFSAT =3 dF F
EEL AN FAT SAHEHHYG 38 Co)
g BF SHRAXE ol&3td 05% &qoz F
3o dzxTe 4dols) 33 SR/, F
A& AEHolg 53 EF FEES FHIIA
k. ZE 48T Ao, 33 FHe, 3
Z2ZEL ad libitmo 2 FFaHh AgHole

Table 13} Zt}.

Table 1. Composition of experimental diet

Ingredients g/kg Ingredients gkg
Starch 70821  min. mix.” 35

ISO:ES‘;;"Y 140 | (Ca&P fee)

soybean oil 40 L-cystine 1.8
Fiber 50 | Choline bitartrate 2.5

Vit mix."” 10 CaCO; 12.49

1)Vitamin mixture(IU/g mix): Vitamin A palmitate,
2500 ; Cholecalciferol, 200 ; Thiamin HNO;, 1 ;
Riboflavin, 1.5 ; Niacin, 10 ; Pyridoxine HC|, 1 ;
Folic acid, 0.5 ; Vitamin K3, 1 ; Vitamin By, 0.001
; Ascobic acid, 33.7 ; Calcium pantothenate, 5 ;
Di-1-tocopherol, 1 ; Biotin, 0.4

2)Calcium and phosphate-free(g/kg mix): NaCl, 250.6 ;
MgSO, - TH:0, 99.8 ; Fe-citrate, 6.23 ; CuSO,
+ 5H,0, 156 ; MiSO; - THQ, 121 ; Zn(h, 02 ; KT, 0005
; (NH)eVD -70244H20, 0.025 ; and sucrose, 640.37
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Y A F F4) 7, A%, HE S femun) & 3
3t g Ag2EL 2EEY Qe AHho)

SRS 7E] AASF F ¥ A2 H409%
NaCl& M E M 23t PAE A A3 the Az
£ g718 "2 FAE S Mz 1
Holde 28, AW, U 5 A AAR F &
Ale} Hol& F33 F, Z(breaking force)E &35}
Frt ZE AEE 33 Mg W71A] WE Basinh

Y=

H oe AY4e] 9717 F 49 $84
497} plastic metabolic cagedliA] =33} on, ¥
< a9, =& 4K HE ¥ FHS =F
g F B a7z JERAA

2) A&

() ¥, 23, 8§ ¥ =3 Zar} AgF

o] gy Qo] e AsE AFE47]
(PRIME Automatic Photometer., Bio SED Co., Italy)&
A Bhe] 23500, 21, W B wFe) D4
FFL 09 Lee(1993)7F ARS-3E W02 E43H
t}. ¥3-& TCA(tricholroacetic acid)&-2o 2 gl
¥, 1% LaQ, 8402 3A3le] ICP(Inductively Coupled
Plasmg; VISTA MPX VARIAN Co, USAZ &350
% A, dEFL WEHR ¥, 550600TE s 20
A 6-8A1F B3l A& 3]E-S HC(IN) 8oz
£33 F, 1% LaCl, A0 2 X3ty ICPE 2
& FFE AFAh

W Fo Zad ¥F 3L WAy T
Wo g, mo] ZAFe Pdo EHA AT W
ez FFP

2 WMo Z= &4

o] 7} (breaking force)= Instron (Universal
Testing Instrument, Model 1000)2 ©]-83}] Zo]
o 9R 29 F, ARt HE T RN T
¥ 2335

3. SAXz|

A¥A7= SPSS ProgramE o]&-8te] HFH
EFELAE ANSAL, T 7 AO]E Student’s
ttest2 Fo & HFHAT

S 208 BF2 ZE thalet SHZ=O 0lXl= & 6

1. HME 718, AojMHg, SEMFE ¥
AolgE

AY 71z B 8F AF FUHE, AolHA
F SRAAY ¢ o]A&S Table 29} Zth
AdgHo] el we AF 71, doldHF
% SEAFHAZFS Aol7t glloy AlEES S
Z7 Hlg] @& Ro2 YERTHP<0.05). oA
< 52k AT MTo) 200g o)) BT #F
AME fFrelHolAe GAXT AFZ7T & o]
& 9FE FAve @7 (Chung & Yoo 1995;
Muramatsu et al. 1986)9} SAKS1A] UERITE: Miramatsu
S(1986)2 50~60g2] HR7] FFNA HAE F
A HE W AFAS 57 KHoz ey
g Busc B QR F 0] 200g o]
el AR FFHAE AEE 370y AFNE
Tl vehd dde AT FUrES HoldHFE
o HolAe GAAT FAE FIFIF AFTe
A G B RAFAI AAREEL F3HEo
FrojF oz A (P<0.05) JEFY RO Z Hol Ay
71%E Fo JAEETHE 43 S "FHCA
il 71E9 AT fAE Ao By Ao

Table 2. Weight gain, feed intake, fluid intake and FER

Group Weight ii:flge ilr:lltl;;(de FER"
B ogay)  (mijday)

Control 4.67 16.99 58.72 0.27

+0.32 +051 1526 002

Green  4.14 1614 5724 025

tea +0.76 +0.50 +8.14 +001

All values are mean+SE of 10rats per group

Y FER : Weight gain/Feed intake

) significantly different from control group at P>0.05
by student’s t-test

2. 8xo] ZI£& 1D} Creatinine =T 2} Alkaline
Phosphatase &4

¥#9] L7} creatinine FE.29} alkaline Phosphatase
#2438 Table 33} zch
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Table 3. Concentration of calcium, phosphorus creatinine
and ALP(alkaline Phosphatase) activity in serum

-

Group Ca(mg/dl) Pmg/dl) o ALP(A)
(mg/dl)

Control 9.77:0.47 632:0.13 47.92:4.68 0.90+0.09

Green
rea 9.81+0.87 6.4610.31 48.45t3.72 0.97+0.06

All values are mean+SE and not different significantly

AT 7 Ao 24, 9, Fdolelde] F
=9} ALPY 4& AT 749 alelz) gl= A
o2 ey 4897, 2T 25 T4 W
7} 9.77~9.81 myydlZ A & FX3n AU

3. 2tm} AlEe| si2n TaSE

AYZe) D AP TAv} AR, BEHS
L. Table 4%} 2t}

A3 Ao BAe HE BEEFe dYT
of me} 2ol gle Ao vehwrh

4. ZETHAL

5] AL AT B FEEH wGEL
Table 59} 2t}

Table 504 H& uio} o] Zhgeo] HHH,
A, F5E, AU Bige] 25 AgT 1

oA AolE HelR gttt 28y H34
FH7b Holvt %n Zge vF FrFe 4§
£ F39Y H(Disler et al. 1975; Shin et al.
1995) 0.2 Ho} REFeo 2L w3 FEEY
HI4H = AW £712 dirtel] 9L £ 5 3
Ox AZEnh B d3oM FFE 5349 43
Ue &8 HFAFE V1T A B o 53
o] dFFEuYE] HolY 002%° HIEE
Folnz Fr1Ae FFES F9¥ez ¥FY
e AF(Lee & Lee 1998)o A ALS-3F (A}
859 05~5%)RtE 953 ¥ FFo] Id+2
o] atolE HEE + Je T8 82002 AR
gk 2Ev B dA FEE 39 455
SEL 40~50kgQl HG Algdo] AlFeA Bulj3}
€ 12g9] Hx} gmjo g L2AS wol 57|
e FoE BT AMge] VIsAFoE A&
e A9 19 AMEFH Hsd doE B
Atk metA AZEZAFOE AMS3le 1Fk
o] Y&dele ZAEBRE 7|54FeR A}
3he A FHl9 ZAfo]go] F7]|F 53] Ay
g ol8A48E EFA v HoeE Yeuth 1
Hu T FFES W Aoz g8d @
d/d¥(Yugarany et al. 1992)0] =2t2] F7o 4
TF, TEY A% Aoz uet g8t
T A& Rz Holn o]d it AF7t FH
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Table 4. Weight, ash and calcium contents in liver and kidney

Liver Kidney
Group ash .
wt.(g) calcium(ig/g) wt.(g) ash (mg/g)  calcium(ug/g)
(mg/g)
Control 8.8810.20 307.731£5.94 42.2416.68 2.05+0.07 269.58+13.93 135.91£15.50
Green tea 8.51+0.26 296.8214.72 41.61+7.62 2.14+0.06 271.41+12.62  126.72+7.12

Values are meanzSE and not different significantly

Table 5. Ca intake, Ca excretion, Ca absorption and Ca retention

Fecal Ca Urimary Ca  Apparent Ca Apparent Ca . )
Group Ca intake excretion excrt?;n :;1psorption ap;liorption Ca retention  Ca retention
CHE) gday)  mgday)  mgday) W) *)
Control 4248+1,73  23.01x4.33 0.19+0.06 19461296  46.59+8.09 19274296  46.14+8.09
Green tea  38.7213.61 20.6+4.71 0.18+£0.04 18.14+2.87  46.7816.41  17.96+3.14  4598+7.14

All values are meantSE and not different significantly
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Table 6. Wet weight, length, breaking force, ash and calcium contents of femur

Wet wt water Breaking Ash Ca Ca%
Group Length(cm)
® (%) force(kg/g) (mg/g) (mg/g) (Cafashx100)
Control 0.80£0.01 3020+2.36  3.51+0.04 10.28+0.34 449611734 129461201  28.84+0.66
Green tea  0.76+£0.02 30.2143.17 3.50+0.03 10.53£0.28  446.48+5.72  128.54+3.04  29.61+0.72
Values are mean+SE and not different significantly
7)Moz AEste 4824 ote) dyE £ V. 48 9 8¢9
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5. CHEIZSl &2k 20| ¥ 2=zl 3&Fnt
L
N E ZF(femun)e] S8, Zdo] ¥ 7%+ Table 6

o veht Sloh

UEZe] Hol, 53, Axe AEE T &
2] FQl 2o]& KolA] ¢k Wonzt O2002)=
vy Fdoz FuwWolg Fo3t 4 FFH
o Zg BHEAE fH o) FF39E W calcium
lactateo] THE AT vIF] ® $3, Z=, 2
o] ko] ¢iA vEelstch thA] L3 W Ty
o] &2 calcium carbonate, calcium phosphate,
calcium citrate °] calcium lactate2of] Bl&} W<
Z#o] FANY, we ZolAxx ¥4 Yeiwt
o} ole we ZEdFY Fre Fol FaEA
S Relde 28 HyEd dxFn UAUTHLee
& Kim 1998 ; Lee & Lee 1999 ; Lee & Lee 2000).

Chung $(1996)& wie] 57|, 258, &
Fo] BF o] Au@A Utk BRI Tt
0 5(1993)2 wo] ZJx9} Zr¢, BEFFo] &
o] A#AAZ} dvkn Yoy E AFodMe
wel F, do] ¥ Ao {FAHE HolA &
gtk o] olfx UM AFT AT o] E AT
A FFE mZxte] AU 28 HHAFE 7
Fog A B o FZ2ngEo| 2o 0.02%
d sigHe dolug Fr)de F5EE F94
o2 P34 g Q7oA AL dERue
253 R FFol ATFADRY AolE HBY
F e F8 8oz Alggrh o dA=
AlgEo] 71z AFo g A83le =akd 19 At
S v o FAELh

£ d7e VZHNELE Hol o8HI Je
Ex37}F v A b 25 g%49
QA Zge A o]8Ad vXe AIHE Yolr
7] A8l AR} =Rl T8 dwiA g
A F DAL FAT Aol YwtFog T
7 2 F&ol2T EJHE olFo F4HY
olzl ¥ ¥z vieve EIRE ¢8d ¥9ds
53 FSAGFFEES T ZguiAbe
FAZT vXe 9FE gotriA gt
A Fo] oF 180g == Sprague-Dawley & 3 &
#0028 ¥ 1§02 tr ¥ wud Feo
B & isolated soy proteing, ZHFFHULEE CaCOs
g FF3Ath SAETFFEEL 05% 48 3
A 2754 tal Aol FFHey gL
32 FF4E FFEAC 37T AF2olR A}
53 F g9 Zen < FF, FdolEd F
T, ALPS] §43, we] g 389 3, 2o,
A, A=} ZFe ol 8L F8sAh 1 4
e o3 2o

Ade g3 Zrh

L HoldAH, AMSF7HE, SEHHAFS 4%
= 749 Zol7k ATk

2. HolEE&L FAEFFEES TEFT T
A WA WEFSETHP<0.05).

3. 8% 59 ZF FE, ¢ B, IdgoteEd
5, ALP B4 H4¥T T AolE HolA
23 g= g

4. 203} Aol 2, 3, FFTHFL 49T
Zre] apolE Rolx] U

5. 29 A3, F4, WE, E5E, BEREE
AP 7ke] polE HolA] gsith

6. W) g 3Ee 4, do|, FA, B=
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olge] AFAE a%3H HAYFENA FAte
FF2ES BE Ao 7|34 FoE 83
T Y(150~200mg/kg)ell HFEHe FE THIHA
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oo FFe] wap Eolut d4 & LYES
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& I3E Aow Vet
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