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SUMMARY
(B E89E)

Diabetes mellitus is increasing in the general population. Diabetes is the fifth leading cause of
death among Koreans. Controlling blood glucose and dyslipidemia are the major goals in the
treatment of diabetes mellitus and prevention of diabetes-related complications including diabetic
nephropathy. Diabetic nephropathy is one of the most fatal microvascular complications of
diabetes mellitus. Because alterations of glomerular structure is irreversible, the essential
point of management of diabetic nephropathy is to protect against the progression to the
end stage renal disease. Green tea has been considered as promising agent for prevention
and treatmentment of diabetes mainly due to catechin, the major compounds with strong
antioxidant activity.

The objectives of this study are to elucidate protective effect of Jangguncha, Camellia sinensis
var. assamica against diabetes and diabetic nephropathy and develop value-additive products
with anti-diabetic effect. This project consists of three subjects to fulfill the objectives. The
first subject is to elucidate hypoglycemic effect of Jangguncha in vitro and in vivo. The
second is to identify the bioactive compounds with anti-diabetic acivity from Jangguncha and
develop functional food materials. The third is to determine protective effect of Jangguncha

against diabetic nephropathy and underlying mechanisms.
1. Elucidation of hypoglycemic effect of Jangguncha and clinical applications

A. Hypoglycemic effect of Jangguncha in vitro and in vivo
- Inhibitory activities against carbohydrate digestion enzymes in vitro
Inhibitory activities of extracts of Jangguncha agisnt yeast a-glucosidase were measured in
vitro. Extracts of Woojeon, Saejack, Hwangcha and raw leaves showed strong inhibitory
activities compared with acarbose.
- Inhibitory activities against postprandial hyperglycemia
Beneficial effect of Jangquncha extracts against postprandial hyperglycemia was measured
in streptozotocin-induced diabetic rats using a carbohydrate load test. Oral administration
of extracts of Saejack, Hwangcha and raw leaves significantly decreased the area under the
glucose response curve(AUC) compared with that of the control group.
- Modification of glucose uptake in cell model

Effect of Jangguncha extracts on transtport of 2-deoxy-D-[’H]-glucose in 3T3-L1 cells was
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measured. Extracts of Woojeon, Saejack, Hwangcha and raw leaves significantly increased

glucose transport conpared with the control.

B. Effect of chronic feeding of Jangquncha on glycemic control and lipid metabolism in
db/ db mice
- Db/db mice were fed AIN-93G diet or diet containing 5% Saejack, Hwangcha or raw leaves
for 6 weeks. Consumption of Saejack, Hwangcha and raw leaves significantly decreased
plasma glucose and glycated hemoglobin. Plasma cholesterol and triglycerides were
significantly decreased by consumption of Saejack, Hwangcha and raw leaves
- Consumption of Saejack, Hwangcha and raw leaves significantly decreased hepatic TABRS
and increased SOD activity. Saejack, Hwangcha and raw leaves increased mRNA expression
of GLUT4 in the liver.

C. Determination of acute toxicity of Jangguncha
— Male and female mice were orally administered Jangguncha (0.25, 0.5, 1. 1 and 2
g/kg/d) for 7 days.

- No toxicity was observed and Jangquncha extract was considered to be safe.

D. Elucidation of anti-diabetic effect of Jangguncha beverage products in the patients
with type 2 diabetes mellitus
- Twenty patients with type 2 diabetes mellitus received Jangguncha beverage products
or palcebo for 12 weeks. Consumption of Jangguncha beverage products significantly
decreased plasma glucose and HOMA-IR.
- Consumption of Jangguncha beverage significantly decreased plasma total choloesterl

levels.

2. Determination of bioactive compounds from Jangguncha and development of

anti-diabetic food products using Jangguncha

A. Analysis of polyphenolic compounds from Jangguncha
- Establishment of quantification method of polyphenolic comounds from Jangguncha
Using the standards of tea catechins (EC, ECG, GCG, EGC, EGCG, C, GC, and GA)
and caffeine, the optimal conditions for HPLC analysis were set up as following.
Column, Cis; solvents, 0.05% TFA in water (Solvent A) and 0.05% TFA in acetonitrile
(Solvent B); and gradient, linear gradient from 0 to 25% solvent B in 50min
- Determination of extraction conditions from Jangguncha
The catechins were extracted with water from Jangguncha powder at 80C for 15min.
The amounts of catechins were analyzed with HPLC method.
- Analysis of polyphenolic compounds from Jangguncha products and fresh leaf
'"Woojeon' has 124 mg of total catechins per 1 g of dried tea leaf and the amount of
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total catechins of 'Saejack', 'lungjak', and 'Daejak' were similar. The content of EGCG
was highest in 'Woojeon', but 'Hwangcha' has only a little catechins due to enzymatic
reaction during fermentation. The amount of catechins of fresh leaf prior to tea
processing has higher than 'Woojeon'.

- Analysis of polyphenolic compounds from Jangguncha leaf according to harvest
time and leaf size

The catechin contents of fresh Jangguncha leaf were higher when harvested in June to
August and the size of leaf is smaller. After harvesting period of Jangguncha as tea, it
is possible to make extracts having high contents of catechins at summer season.

- Analysis of polyphenolic compounds of green teas and Jangguncha

The catechin contents of 'Bosung' green tea and 'Hadong' green tea were not much
different from Jangquncha products although the contents were varied a little bit
according to the products. Total catechins and EGCG were higher in Jangguncha and

'Bosung' green tea than 'Hadong' green tea.

. Purification and bioactivities of bioactive compounds from Jangguncha

- Solvent extraction of Jangguncha

Methanol extract was prepared from Jangguncha 'Saejak' with a yield of 25.2%. A series
of solvent extract was prepared from methanol extract using n-hexane, chloroform,
ethylacetate, n-butanol, and water with yields of 424, 219, 13.1, 8.0, and 5.0%,

respectively. Among them, the yield of n-hexane extract was highest.

- Bioactivities of solvent extracts of Jangguncha

Antioxidant activity of ethylacetate fraction was best when determined by DPPH
method (IC5=3.96ug/mL) and TEAC method (1.59mM TE) and similar with ascorbic
acid. Also, a-glucosidase and tyrosinase inhibitory activities of ethylacetate fraction
were highest with ICs0 values of 527ug/mL and 39.5ug/mL, respectively. Total
polyphenols and total flavonoids contents were highest in ethylacetate fraction with

values of 25.3% and 3.6%, respectively.

- Analysis of bioactive compounds from ethylacetate fraction of Jangguncha

Major components of ethylacetate fraction having the best bioactivities were identified
as catechins and EGCG was the major compound among them. The inhibition
mechanism of EGCG against a-glucosidase followed a competitive inhibition with a
inhibitor constant (Ki) of 4.94 nM.

. Development of Jangguncha beverage containing bioactive components
- The stability of bioactive components in Jangguncha
A 30% of total catechins in Jangguncha '[ungjak' extract was destroyed during a heat

treatment at 100C for 30 min. Ascorbic acid was able to protect the destruction of
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catechins, and at a concentration of above 1.0 mg/mlL, the loss of catechins was
totally prevented. However, the taste of extract was sour because the pH was

decreased less than 5.0.

- Decaffeination of Jangguncha extract

To reduce the amount of caffeine in Jangguncha extract, several techniques were
applied including repeated-extraction, heat treatment of fresh leaf, pH control, enzyme
treatment, and sub-supercritical carbon dioxide treatment. Repeated-extraction of
Jangguncha leaf at 60C could reduce about 5% of caffeine. The heat treatment of fresh
leaf in boiling water reduced 40-50% of caffeine content, which was recommended for
decaffeination method. When the pH was adjusted to acidic condition with addition of
ascorbic acid, about 30% of caffeine content was reduced because of increase of
catechins content rather than decrease of caffeine. The enzyme (Rapidase TF) treatment
was not effected for decaffeination. The sub-supercritical CO2 treatment was limited in

its application due to expensive cost.

- Optimization of extraction condition of bioactive components from Jangguncha

For the extraction of active components from Jangguncha extract to develop a green tea
beverage, 3 g of 'Jungjak' was re-extracted with 200mL of water at 60C for 10 min
after first extraction for 5 min. A 0.02% of ascorbic acid was added for antioxidant

activity and protection of catechins.

- Development of a prototype beverage of Jangguncha
After preparing the extract from Jangguncha 'Jungjak', the extract was packaged in
pouch and sterilized at 105C for 15 min. The Jangguncha pouches were provided for a

clinical trial of diabetic patients.

- Development of other product containing Jangguncha
Concentrate of Jangguncha extract and Jangquncha powder were prepared for an
application to various foods. We tried to make bread, noodle, and pound cake

containing concentrate or powder of Jangguncha.

3. Elucidation of beneficial effect of Jangguncha on diabetic nephropathy and underlying

mechanism.

In this study, we have made efforts to find beneficial effects of Jangguncha on
diabetic nephropathy, especially in wvitro and in vivo model. This project consists of
three subjects to fulfill the objectives. And the third is to determine the protective
effect of Jangguncha on diabetic nephropathy and elucidate the mechanisms of that
effect.
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A. Preventive effect on oxalate-induced renal damage of Jangguncha
- In vitro study
- The number of viable MDCK cells increased as concentration of Jangguncha increased
in MTT study.

- In vivo study
- Jangguncha groups had significantly higher 24-hour urine creatinine clearance level

and lower 24-hour urine NAG and GGT level compared to those of control group.

B. Protective effect on diabetic nephropathy of Jangguncha
- In vivo study
- Mean body weight and 24-hour urine creatinine clearance level in raw leaves group
was significantly lower than those of control and Hwangcha group. The amount of
24-hour urine microalbumin and total 24 hours protein excretion in Raw leaves and
hwangcha group were significantly lower than those of control group. And raw leaves

and hwangcha group showed preserved foot process of GBM with electron microscope.

C. Protective effect on diabetic nephropathy of Jangguncha
- In vivo study
- Jangguncha beverage group had decreased blood glucose level and 24-hour urine
albumin level, increased 24-hour urine volume, creatinine clearance, and Na level

compared to those of control group.

- Human study

- Twenty patients with type 2 diabetes mellitus received Jangguncha beverage products
or palcebo for 12 weeks. Consumption of Jangguncha beverage products significantly
decreased systolic and diastolic blood pressure.

- Consumption of Jangguncha beverage significantly decreased plasma TBARS and

increased erythrocyte catalase activity.

- Mechanism of action of Jangguncha

- The number of viable MDCK cells treated with sodium oxalate increased as
concentration of Jangguncha extracts increased in order in MTT study. And after
mixing with ImM sodium oxalate for 30, 60, and 120 minutes with or without

50ug/L Jangguncha powder extracts, MDA production increased with time.
The results showed hypoglycemic effect and protective effect of Jangguncha against diabetic

nephropathy. Anti-diabetic effects of beverage products based on Jangguncha were

elucidated in animal model and patients with type 2 diabetes.
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A F 2%x7 3¢
L an |- ATA FEERS I #F paE 99
TEEA AN | gy 9ol a9, 49 249, pH
x4, aiAg, oitslet A F&F 5
S AwASRe FExd 949
_ - AEALE AAE A
iy I Sl S REA FE 5E Y 4R RY B
AL | 2Rl eI T SR S
- =] < o_g_ T3ty o2 ol )’\Jl?ixﬂ 7H‘?—:’_ -
3% 12008 ffﬁg e | AR 24 cl8F AFelel A8
o woax | E - AEAL R gYRd adt it
"Qof (ATA A9} 917)
- = atF|
- e a5 A7) s A vl A=
A2E FwmRAbel | ozl (28 AR} AA ]
A A A A
BEALRIL |- AN AT 4% Na K,
AA7% A albumin, Q’%ﬂ Na, K, BUN, creatinine
n A= Fat %% GFR =4
. S dg 2 Aol A,
satsla A 84 5H4
_ NE HAitxess
A28 g ]1341)_2{}11; ;}?—;%Oﬂ A 7N 2
2l b =
- Ej‘?ﬂ Oj A s - Urine %3], GFR, creatinine clearance =7
duies B o) e, WA 5 Qe A
drd AF S S e e S
NEah T ool M2, BUN, creatinine CE
AL T TBARS i, galeta s B4 =4
e R R - At} %%go 28 MAYEFS MDCK
Ty A M EFAA A &3 Al i T A 51
A wAY S - Free radicals A LEE =74 _0}04 a4
it sEd s o ol vt 5%
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A2y =Ue 7Y 8%

Al1d sl A%
1 53 R jsERel B sl AT

7 w3te) YA BE A2 AF
(1) = ool 44 AR B0 FhHe] gow, 1 FoH FARS catechine
2 #5332 4] epicatechin, epigallocatechin, epicatechin gallate, epigallocatechin
gallate®] 4F 2% 7% (Cho et al, 2005).

() ZARFE dF FHZEES AsA7]aL, aaddely w9

e

Y,

ok

%]
o]
ofolt ¢ dlol] BAG= 7ISARES] WA Ada, FAFA, AFe it}
A, TaH5AAaY, g4t a7 5 o8 7HA A H

It 34 g2 ehdtia
% (Cho et al., 2005).
o] FgFmge] gt 71E A= dF-E FAkstadted g A7 Bde
@) =2ke] FFdugdel e Ay Bausa g, diE sEREAE gdes 3
A AY Yaes EdlA J

I
al

=

Ao (Zhu et. al, 1999), A5

@, ALY A7 xom dF
HEA st a3 7b &5 (Kim, 1999).

(5) 52} catechin®] Hol&E Ty Az A W Faspto] 7] el SODe| A4S
SN A Fxoll oste] fiE s AEY 2o o) A4 ¥ superoxide radical®] A
e A BaAA ARxA Y FASAE AstA7i= 71so]l 8 E (Rhee et al,
1998).

»
Tl g R owE e o
b

=1
)

. BEZR B V1S9 AT
(1) 2001 As|A ] §AATR Ygizee] uhal Skol ThE AEEAM o] o FolA LS
Q) HEKe AR B AT HEE $AS FL2(G15%), ZHB7.50%), A4 H1.10%),
B3 (4.90%) = o o FEo Hlste] wA
ot ghde

2. BERmS A4

7h BRI S S-eiuetdl A HE 10897 M 353 Ao s Euel =IHle) Al gl
5915 AAsta & (www.nso.go.kr). =W A0l HEK FHES 92% = HIES
Sl 9

Fadkate] $7b 5001y R FAPEASAN, 2005 d 57 F2A.

o Rl o
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Al 1A AFNE FAAA

B IR
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T R
RYEEEY 7
(W39
s in vitro a0 %
NEREYO N gy
SRR gy
CUNON 3725
MEo| IPL TS Y
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A )
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3/ /& Z\ \ P
w/ /& Zo1 )
e T ELEL ®
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A2 A AdFNE FAAE

Fel 1ol AT K AR mEASNET 2 A
2 el TxE BB WG NS BEE S8 A
Ahah, 2 B FA A ohesh 2ot

-

1. 39714

KAl A 2 NS Fel A RE AlE

2. ATARTHA

A 2 sRRadAe J5iike] mEAES Y L AMFAANA Held 24
Aol mEEASEAE BT A S8 AT WRE ANEES JPARL el
g1,

3. A2A 53
Wike] AR BA, YA 9 T
Aste] Belw Auel B4E Wrha) Hel
ALAR T A S BB TpA ol AT T,

.Lu

= st AlAF-IA 2 HE5 At A
GAE D FHEE S8 AES et

4. F54A
A 2 FERAANA ERY AR eI 9 O BE g et 2He WA
=< rgstar, ARAFIAA e KRS s BRI BUE I a5 4 2
TERAA A gl
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Al 3 A ATANE FRRE
1 373 ¥gzdas 79 2 939e
7t A% mEzEd 5% 2 X9 4 A4EY 773

(1) In vitrod|A] B53E 2354 AHTAH A

Rk A, A, 22k B sAAxE KR A AR SRR Y dEs

= AxA As T 108 fFets mehE= 1245t 53
a = sk &AL S sujol] & ek v
%%0434‘8}@ —7]‘*% NS AUk KHAR A, AlE, 2, A

19.5%, 20.3%, 23.1%, 24.2%, 21.5%= YElRT 7t FEE9] yeast

-gluc051dase A& &2 p-nitrophenyl-a-D-glucopyranosides 7]& = 3}o] Watanabe™
(1997)2.2 5735kl th.  Porcine pancreatic a-amylase A3l €42 p-nitrophenyl-a
-D-maltoheptaosides 71d= &to] FA3th A F1MbE7A3HAQ] acarboseE ETFOE
Abgetlen, AsEAdE 7t Al FEE 05 mg/mLE o 33] vk 543 4he] ¥
o2 YER AT

(2) Streptozotocin % FxAol Ui 4% MBWASET 274
In vitro assay°l A ©58HE 23tF 4 Asf@Ae] 53 Ao Uetgon, 714w A
Adste] Fe AFS NS wf FAFo] & AF, G B S sEAP A=
AlmE AT AT 200-250 g9 ratoll Al streptozotocing 7913t (60mg/kg) e

A7) AL, 48AIZE Fofl mE Ao A APkl FEMmbie] 200 mg/dL o]/ o ® UERd

29 Ag AHeagthn=32). A9 A% miEzdase Z4sr) ojste] TEAY)

o AN A (1g/kg) B AR FA A, ﬂx} % A —%%%(500 mg/kg) S 7

S Aol Adate], d

T sEE ahHow 54 o}OﬂE} ﬁl‘i/\]sa} v wale] 7+ A|A 9 4@ Z7};<]

] tJﬂ@(aa‘ea under the curve, AUC)S AIX8FAlc) 7+ o
NOVAE AR&sto] AASF3aL, Tukey's testE follow-up test= }%‘6‘}9111}

O

&
_OL
e
=
o,
-
—lrﬂ
_EL
O
(O8]
CD
(o))
CD
O
O
—_
N
CD
—_
(@¢]
O
N
N
CD
of
2
1_\1
ik

=
-
,40

o

(3) MEEDA UM TxZFY EETF F4(glucose transport) /|1 &3 FH
Az BEAS ARESto] H A - B AlEE &b, A, A FE=0] glucose uptake
of mX= G AR flste], 3T3-L1 Al32E American Type Collection (ATCC)ell
A EF Wttt AlZE 10% fetal bovine serume 3H4-35h DMEM(Dulbeccos Modified
Eagle Medium) vjA|o| Al wjFaldict. AME vy &% % CO, 5%+ 37C, 5%E =3t
E5 ST R A, AlE, SRR, Bl B A A wEe FEE AESAS S
Q4at7] ste]l 96 well plated] AlEZ 5x10° cells/welli plating sttt AlEFE9S
100, 50, 25, 12.5, 6.3, 3.1, 16 ug/mL X% FoIg F CO, incubatorol| Al 48A]7F

37



At wMAE AASET MTT S0 2 A3t microplate readers ©]-83F%] 580nmel 4|
SHE=E AU

3T3-L1 cell& 7.5% FBS 1% antibiotics& $H+3 DMEG ®jAolM w3t 5, 0.5mM
1-methyl-3-isobutyl- xanthine, 2ug/mL dexamethazoneZ 33 DMEMS A}-8-3}¢
adipocyte® &3tAIZITE 10 nM insulin =A] 3ol B+ insuling H7FebA] @82 ZJEi
A 7z FEEE 7F8le] 10-30%7F incubationdlil KRP buffert 2-deoxy-D-[’H]-glucoseS
7¥ake] 1027 Whg-A17) 3, AEE washingd}il TritonS 2 lysedt ¥ WAMsS 54 3}o]
glucose uptaked FAFSHATE AFMZ Bl ARl 529 glucose uptake= WET %= U

EFu 21Tt

U BxEE 29 o)A #EFK HRE AL 7

1) AF8FE ¢ 4389
In vitrodl Al &F3tE Astas Aol 53 o= et
05 FANZE T, AOACH O Z AWk i3} 2 Eig e 5
71 C57BL/Ks db/db wh§-2=(m=24)5 T3t 17Uz A&7I7te] £ &
el FES 470 ® Utk giERTO Al AIN-93G Aolg, Ao As 2Hzt
Z9 i AlZE, A, Aeds Ealete] Aol 5% o ® 673t ad libitum O =

ST
& TH(Table 1). A& 717 59

__>|“'_',‘
ofy
&
1>
o,
X
A
U
rlo
N
N
toby
™ _IINA
o
ol
ol
3%
=
1>
o
X
AN
>,

= 3
TAAZEA 70CAM Baskglth. 2T di f1olA slide glass
o gatalmaEdl S0 AR de 50 nlE A9l yrx] g
=]

Table 1. Composition of diets

Ingredients Basal diet Saejack Hwangcha Raw leaves
(%) (%) (%) (%)
Corn starch 39.8 39.45 39.45 39.25
Casein 20.0 18.2 19.0 18.9
Dextrinized starch 13.2 13.2 13.2 13.2
Sucrose 10.0 8.6 8.8 9.0
Alpha-celluloss 5.0 3.6 2.7 2.7
Mineral mixture 3.5 3.5 3.5 3.5
Vitamin mixture 1.0 1.0 1.0 1.0
L-cystine 0.3 0.3 0.3 0.3
Choline bitartrate 0.25 0.25 0.25 0.25
Tert-butyl hydroquinone 0.0014 0.0014 0.0014 0.0014
Soybean oil 7.0 6.9 6.8 6.9
Saejack - 5 - -
Hwangcha - - 5 -
Raw leaves - - - 5
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2 89 % ¥F £4
Mmoo r S4shglon,
o Fetall e 2nl e

- =
Z¥~HE, HDL-Zd 2H & 5%

F Jded X+ radioimmunoassay® 54 '5‘}11‘:}-
o= fﬂ shalvk. I F4AY, T

N
i
AITTRY

fu

=)

i

I
T
o
n:E

(B) £%¢] B3E A3tas AHBAY 53
Aol Al a-amylase %}é BernfeldH (1955)< ©] FH aiel 9
A Freld dA gl Eow SASY. a4 @42 11"5: 53t 1u mole?]
maltoses FElA7]E &4 ¢S 1lunit2 St 2789 a-glucosidase(maltase) =
sucrase T4 Dahiqvist®] WH(1964) 0.2 430, a4 T 18 52 1u mole
o] 74L& Ealld old 7o ¢S lunit® sH3AT

ofo
ol
o
2
N
=
ofo
oX,
R
[‘«{]I
O
il

(@) 7+ £3 9 GLUT4 F33 SdFFE &3
el 717 A3 7F glucose transporter(GLUT4)2] gene expression®l W X|= FaF-&
ZAFSFATE sES] 1 24 9] total RNAE TRI reagents ARE-3ste] gakqith &e]d
total RNAE 1.2% formaldehyde-agarose gel®ll fractionationdt ¥ Hybond N+ nylon
membrane©] transferd}ith. Target gene?] *P-labeled cDNAZE probez A}-g3}o]
northern blot hybridizations 2 A] 3} 31 T

() x=xA 9 A3t 9 FAst a4 84 53

7 zAe] AAsptstEe] 4L Ohkawa 59 WH(1979)S ©]-3he], thiobarbituric
acid(TBA)9} 4H$-3}=  malondialdehyde(MDA)2] &3S ZA4sIa EFgAozE
1,1,3,3,-tetramethoxypropane  (TMP)<  AF&3l¢lth.  11x4¢]  total SOD &2
Marklund®} Marklund®] ®'H(1974)< 01%6‘}"4 S4sdaL, 1% &< pyrogallol 2]
AE=ABLE 50% 714 AA =Y S 7EHE G490 %S 1 unit® 3¢t} Catalase 42
Abeif(1984)0.2 FAH3IGIoH, a4 T4 17 ¢ 1u mole?] 71FS HlAIZI&
a9 %S 1 unit= 3T

(6) TAA=

A BAEYE FirEEA 3 (meantSD) = FASAT ZF oo HtA o] #FoAd HA
2 FAHEA(ANOVA)E AREste] 2 A58 a1, Tukey's testE followup test® A§-3}3ThH
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o w2 oA KEXK FEEY 9] dHAY

(1) 248FE ¢4 4% dAl
AT 557H9 7 2 4R ICR vH-2=2(n=100)5
G whet FES 47 5w o Urddth dix
FE=E5S 717 025 05 1 2 2 g/kge 2 1 E‘ 13], 797
B AT AL REYH 89 sES 12A1F A7) AL

AR A7 T BRE s=o AT wd SASAH

e 3
s

mlo

o

7

o 2

e
B E

@) g AA
AsHNGAZ71E o] 83te] WMIFHWBC), A IH(RBC), dE==ZRI(Hb), hematocrit
(Hct), blood platelet (BLP), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC)E 5743t &
Aol hematologys =AMt €4 F @, albumin, LDH, GOT, GPT, BUN,
creatinine, ¥, FHXLHE, THAY v=E argor S5

@) TAAE
A EE = réﬂiﬁ—fr%i}(mean_SD)i FA AT A o] HarA e ol AAS &

AHEA(ANOVA)E AFE-ste] AAI8ESL AL, Tukey's tests followup test® AF8-3}F3 Th(p<0.05).

g} A28 FudAo oA KEXSE AAFY FFeaT <

1) 8 4 € gzl
20919] A28 FxgA(E 102, o al
g skl deEAtE %Oi L}% ATt A 24 52 A of| A H‘*t‘fL TR
w55 127 &<t 200 mL/day(eFsl, A9 2AS- 100 mLY 19 23]) &85k, ozt
HYAE Hlolx®m A xF placebos FF AF=F vk WiHEASE AASE
placebo= A2 AlF-A| A AgHrol AbE-skith FAlE o5 7S WEehe
2 AHsielth

o o] : 35-754]

o AAFAS : 22-32kg/m’

o T Mk : 126-270mg/dL
o Fale|EZF=EA > 65%
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, Tl A R AFTE SHse] AE AT (body mass index, BMD)E 7-3131
a1, 3=, AW A A WA (TBF-105, Tanica, Japan)E AH&-3ste] 574313t

(3 89 £4
Algd71zy A, o FE S Mm-S
radioimmunoassay ¥ ©. 2, 3 3}s 2= i‘ﬂ
5 FASHITH /‘]?—54 kL

2 E, **ch}
1 APA MRS FHEEAT )%

%’3}04 GOT, GPT, GGT 24 <= SAs dedAdAddd A= d&F= 248 9
3lo] Homeostasis model assessment for insulin resistance HOMA-IR)= o}z <] 3 2]
ofsf Tkl
HOMA-IR = Insulin (nU/mL) X glucose (mmol/L)/22.5

@) SAAE
dxad FHEASECEZ AY A 3 1259 ARV T8 5o AR Ao
(difference) & T-3}1L, difference?te] 94 752 Student's t-tests AF&3te] A A3
H(p<0.05).
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2. AT FrEZE H4E T8 R ¥ AF AT

7). pERe) EdvEn AR BA

M

1) #EX ZY¥=sT 3% B9y 84

HA FEx 8 FEE FEFES HPLCE AMEste] ke x3e Zdv=/E
A BA89 . HPLC =722 Columne Gemini 5u Cis column (Phenomenex),
Eluent~= Water (0.05% TFA #7F A-&vl), Acetonitrile (0.05% TFA 37} BE&w),
Gradient= 0-25%B in 50min®]™ catechint X T&EHd=2 HF3d A4 & 2 4&2& 4

ZFat3 tH(Swain et al., 1959; Salminen et al., 1999).

(2 WEXRS FEx23 23

KA ofe] 7HA ZHellA FEdte] HPLCEA S Fote] A4 Fax08& o1
I Qe BANZIE olgdlel JEARAG PUAF F AR AgANUL, £E
2 FEAbe] et 25% F §39 FehERE HPLCE RSt AP

B) BWEX AFE € 499 ZTYdAsF Y
wiaRe] -, Az 22, 2k, g2k % Adel giE EeldeRE ARt vla
stk ZF Al 1582 100C ] EolA 1583 F&3 & BN 58 9 &

¥ E=FE HPLCE 43 & 1 35S v ¥435190 0

@) BEX ALY 37 € AE E8sEF 4
Y FERLS A7PERE 83519 catechinFo] FHS 418t 2007 49H-E 12
A7MA] ol 7] wel 5579 AS AFHS F catechin §FS HPLCE AME3te] =
A 3lSlth. Catechine WESS H7lsle] %3132 ™ Gemini 51 Cis columns ARE-3)¢]
A8kt (Lihu et al., 2005).

U EERS REEAEAEY AA 2 B8

1) FEXR %“H—’?‘—% ! AL
%«

BHER MAGoZRY HEgsE FE2ES AXTS & oy §ulE AleEgstenh BHE A A
2 Ao 10mel sFele WERES H7bste] 12417 53] EO}"% P weks
ZE TFTE 7Fs $ n-hexane, chloroform, ethylacetate, n-butanols =xF4 .= 7}
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(2) %E?‘E %“H—‘?’—le "JMQ’S‘ 573

’?}ﬁ} 3 3_ DPPH ' 3 /\]-30}01 free radical scavenging &S =
yeast a-glucosidaseE &A= p-nitrophenyl glucosideE 7| d =2 AFE3allom WAlA
2 3t tyrosinase®] g FEFEC AMNEAHES FHAsUTE EYHeE ¥
Folin-ciocalteau "} o2 ZHe}H colE &S Siddhraju WHOE 57435
YAt} (Babu et., al; Takara et al., 2007; No et al., 1999).

(B) WEX 4L F8 AEEH
Aol e g el JES HPLCE AR&ate] BAskith F4E2 EGCGe a
-glucosidase #3] &S =43}il, inhibition kineticsE 33} Lineweaver-Burk plot
& AHgste] aaAsE vAYSE 2 Ade(K)E Ads3ith

o RERS E4HEC] L¥E 59 MY

1) BEX 8888589 B Hot
RSl T4 FEx2 g9 2 7tEAgdd 9% KAk FEFEY catechin 5% WSE
ATFsiATh #HER TS oY %Eoﬂfq FE% & A4 EAo] 3 FEUHS
A3lal  catechin®] EFS- ==

e
=
catechin 7H4 H&=5 #4138}l ascorbic acid%’— A 748} catechin X3 a3 =439

(@) HEXSEY A FF B2E AT AN P B}

hH &9 24 F=
2t 2g& & 100mLoll ¥o] 90CellA 1, 283 13 & -, 60, 70Coll A 583t 23} &
Z38le] HPLCAH® #4& 3t 5FE9 1mLe F3ke] 10,000rpmol Al 53%-7F A4l
sttt s dS FH3l 0.45um syringe filters ©]-83to] filter & 3% Tyrosol 10ulE

7}etel HPLC 41§ sample® 3}t HPLCE DAD detector”} “§2% DionexAl<]
A& AHEEFSITE Column gemini 5 C18 column(250%4.6 mm, Phenomenex, USA)
5 AFEeFSlal o] 5/ 0.05%(v/v) TFA(Trifluoroacetic acid)E X33 =& A&W =,

0.05%(v/v) TFAS 333 ACN(acetonitrile)E B& "= AFE-3l3lth Gradient =712 B
|2 0-25%7} HEE ofﬂ AMA 0w F7IAZATE 270nmel A FEEE SH5HA

i, flow rate= 1mL/min®. £52 S8, Alas 200l T3

(th KR A EAY
Bk A 288 #E BolA 1, 3,5 & ¢ AP &, sAAx w
ok i H %k 7H 0.15gS methanol 10mLol|l 2ol A 12A17H5<F &350
1mLS #H3l 3% Tyrosol= 10 nul o] 10,000rpmoll Al 53t A4l skt
0.45ul syringe filterg ©]-&3}%] filtersle] HPLC 48 sample= 3} T+ (Huiling et
al., 2007).
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(th =9 pHol W2 catechin ¥ 3}
7HAQ1 S 9] flste] FE9 pHE =AY F=0¢ pHE
3t 10% ascorbic acid €& AFE3sllom, FEHY p 6
oo pHE 243 FE24L #o9M 70C2 A7l § A4Es
15gS Z7bste] 70CelA 283 FZ33th T3 KAk %ﬂ*@%lﬂﬂﬂ%i,
HPLCE o]&3td diEwAS st (Kim et al., 1999).

~

#h F= A 52 H7h
Caffeine¥td= SH57] Hsl 5 A 248 HA7bste] &8t 2 1ga = 100mL
o] ¥o] Rapidase TFE 50ulE F7}3ste] 60T 5&7F
gatol g4 WhgE BA A7 F, HPLCE o]&3ate] A&
2008).

=
2AMS ?5‘}93\ (Lee et al.,

(vh) olatsbera o}l Al F%
DO =7

T2t 20g=  olAtstErA ol AIFET|IE o] &3t overnight(SF 20A 1o E F& 3

o} o]abslera ol AIFES F2 3% 200mLell €O 60TolA 5% FF % skt

F= § HPLCE o] &3te] A& #41S sttt (Huang et al., 2007; Kim et al., 2005)
@ w3 &

T4 20gS HPMAPEE S b GEHE wEe] ojibalga ofdA FE71E ©l&d

o] overnight(ef 20A|7h) o2 FE3QATE o4k ehas ofd Al FE37 T4 35 200mLel

wol 60CoA 5% &< % 3Flth. % & HPLCE o|&3te] A& +41S 3ot

(Huang et al., 2007; Kim et al., 2005).

() BEXRS FAZHPEY FEx1 ¥}
Erje]l T, &%=, ARt mE FagAddEe] FEaE AR F HY FEx gHe
o
o

At} 53] total catechin¥} caffeine®] Az 713

h & &
ool FS & 200mLY 1g, 2g 3g &2 dlo] 60Tl 583 F% dlo] 9 nlws)
omn, HPLCE ©¢]&3lo A& &

% A= et F= ImLe F&ke] 10,000rpmel A 5
1 AAEY skt s S FHaEl 045 syringe filterge ©]-83to] filter & 3%
Tyrosol 10ulE F7Fste] HPLC 418 sample® &}ttt HPLCE DAD detector’} 7
2t DionexAte] A& AREslSlith. Column gemini 5 C18 column(250x4.6 mm,
Phenomenex, USA)E AF&-3F31aL o] 542 0.05%(v/v) TFA(trifluoroacetic acid)E 33t
g =& A&UlE, 0.05%(v/v) TFAE X338 ACN(acetonitrile)E B&w| = AF&-3}3Th.
Gradient %71 B*‘lUHf:L 0-25%7F %5 5043t AAH o= F7HAIZTE 270nmel A
FTHTE SA3IY L, flow rates 1mL/min® HE2 SHTAIL, A& 200l 9

sk
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(27 3%
2g/200mLo. & 60TCel A 12+ FZ3 22k FZF9] AIRFS gEste] F&33th
AlZE 2, 5, 10 Ho.= sglom, 23k & A 9A] 2, 5, 10 o2 3o FE3HA
B3 & So 7|ZEE sl on, HPLCE o] &3l AR 24& 33t
(th <=4 ==&
22} F%3 A F Yko] £11, total catechin®] 74 B ZA<Q 5min F& 5, thA
1087 221 5 3 21S vEgoR 5 225 AT 959 60, 70, 80 TolA
F=oto] ot 3 Fo V|SxE BlaL siglem, HPLCE o|&3ste] A& 4% s
t}.
@) BEEXESE AAFE AL
A | FE5 270 waEl, B4 3g/200mLe] FEZ 60Tl 587 13 & F, 1
A& AAY 60CoAA Al 1083+ F+F 3kt F=dd = 10% ascorbic acid 84S
gAS Hrsle] pH 60] HEE x4 3}
Hate] xAgsilon, x4 & HE

o) &
0.02%7} == H7}slal 1% sodium carbonate &
At A H FENS Y EEE ¥AH7]E 100mLA
3ted, 105C, 1.57]4oA 15%

2E 4i71E %

h Tk FE 5
N2 ds A ke ARFH] FULE 5% (5g/100g) % A S 60Tl 60+
Bob 94 FFaGTE FF AL S0mesh EFo AL EIAA dlon], oz
60CE fFA8te] HTEe7t 8%Brix/t Hes AToR vF At 5L dad
A LA HeA BE B3 AAYTE AAS] A3 thA] 80mesh FEo] A
EH A 85Tl A 3023 A AP skl

ul
e Ax A & E4A7(pin mil)E &

Z712 60°CoA] 24 7F
DA 5 FAF L

o

skt

AEe] e
U Bars Hubste] e 7bA] AlE] S8

(£h) 74
MLE FFe) 1%7F HES BEo

s #Hrtet

@O 2
S 57 A8 DU 376get WUHE SR 1%7F HES A
A7ystel o4 4 A%7|(HPB-157C)&

Atk of7)o] A 1749} o] ~E, & 170mLS

o] gakol e Alzateln,
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@ #%
W 50gel WAE Fel 1%7) HES ik B
WEae #E S,
® e Aola
S Aoz 7hE 300gel FLEACD FFe] 1% HES
gk o BolA T,

-

S H7 ste] 180TC oA 405 9o
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3. A B AF Adas 2 A& fAYS 79

ol

7h AZEDA N oA oxalateZ2 FEE FSHLZHEH AAE REaH FH

1) AEF A9 £ Wg
Canine renal proximal tubular epitheliumo]| 4] 7]9¥4% MDCK cell& 10% fetal bovine
serum, 4.5mM®] glucose, 100IU/mL®%] penicillin % 100IU/mL®] streptomycin®] 3Z3}F¥
Dulbecco modified Eagle medium (DMEM, Gibco™, USA)ell A wl %F&} < o}

2 A34H
(7h MDCK A 2ol vkt =20, 16, 32, 64, 125, 250, 500, 1000, 2000, 4000 uM)<2] 5
e AR & 724 3bE st A stk MTT &5 7hskal, 4413k v st
Fogt ¥ ODsws _%;(-]L]_Oﬂ];], BEE MTT 242 83 HHy
S

AlsFlal A A& ANOVAH

i

il dimethyl sulfoxideE
st Zqelglon Z4AT BswEd
A1-85131.

(b Egh MDCK cell S ©hFsgt 55=9](0, 16, 32, 64, 125, 250, 500, 1000 ug/mL) ﬂ%ﬁ/ﬂ‘

|
4
FM

oA, A FEE NS wH o] Hrlsle] A EES v & MTT €98 713 & 4
A&t v YFstal dimethyl sulfoxide® F913 ¥ ODsps 4319t MDCK cell%

ImM &9 4 YEFORZ A3t &, theet F1=9](0, 10, 25, 50 ug/mL) IHAIEP S
A2 FEES Al H7lskleh 24, 48, 72A7HEE AEE ST § MIT &S
7hek %, 4AZs <t vl FSlal dimethyl sulfoxide® Fo1gF & ODsype 5783kt

U A3 SEEDAC oM #EXRS ABFEIZaH 7

1) 4% 32 R 4o
A5 100-150 g°] Sprague Dawley 2F& 570 = Wrth(n=40). BE §&
A3 skl EHZELE Xﬂﬂﬂ A 2-A5 EL% A& ESE 2.5% TAko]

o
= A
D}. 1L9] 100°C =ol MHA& A e A4S 9al 1087 AojA -2l o 77 3
4ol Al S8 S3laL, AsuE TR AATEFE Aol 5% xS
A58kt

Q

]_
creatinine A&

=t

2 29 T
2ol A1ZF 304 A ol metabolic cageg ©]-&3to] 24A17F FF AWS TR F, 24411

GANE 5 AwH Y 2AS, A5 RS @] A5l :

&4 ARs @A) 8 A7 2olA SR A AL
brush border &4~¢l gamma glutamyl transpeptidase(GGT)$} lysosomal enzyme<!
n-acetyl gulcosaminidase(NAG)E @43}t o® AEsta auwAds AFsigirt A%
2o E4E FugH om wEsty] flete], =5 50 mg/kg®l nembutal = W A7)
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T ATANE Foto] deT= L—_%/\]ﬂ 5

Bicarbonate(KRB)-& Y a

o] 731 Hlo]AdA Fo= O]l"f: T sFdnAdetol A xaddd @rF 2ZAN F 9
o3 B

=

22 Zlolln H & B 942 Adste] 38 dvgo

o A28 FxFEERDY oM HEXKS RERRYE BE Adad R A7 R3ad
T

1) 2% SE % o] WY

A% 453 7 C57BL/Ks db/db mouseE 3woZ o], thRut (A1)l Ale
AIN-93G 2] o] & ﬂ%aum A2 B}, AT Y SRS Zhzh Aole) 5% $FEO
= F7rste] 14577 AlEskalt

(2 AEFEY & 2 Q4 HE B4
2lo]l AlZF 145 5 24A17F urineS A FH3FAL urine volumes SASIATH 275 AEE
7] 918} creatinine clearanceE 5 7d3F3t. ol & 24A1F S AAMNA &F A olEHW
Aok A5 AdotEUAE S5t 24A1F F 2 RE ofgf o] & Ao wet kit

it

.

‘

GFR (mL/min) = (8% Cr/¥% Cr)x24A17F % (mL)/1440(min)

etone#)|, protein, albumin &%, pHE 5743}%l31, GGT9 NAGE EASISIHOR
3, &2 BUN, creatinine, albumin =% =73}3t}.

o fo
HHN‘ of
3

hypertrophy % mesangial matrix expansion

= g
FAste] gstar, A5 A FHoke] TBARSE S H7bste] wHbg-
£ =43}9 ). Glutathione 5 X% Richardson

AT Az 9] SOD ¥ catalase, GSH-px 43S 4313t}

_\3

<

c

=
e
=

~<
ofrt

o

o

%t A2¥ BRTE E2AC oA KEXRSEY BRREYE BE AH &3 73

1) é—-l_fa TE 4 3o
4542 =% C57BL/Ks db/db mouse 157}2]E FH&te] 1547k A& 7]

el mel Zhzb iR (n=7)3 MiEA SR (0=8)¢] 2w o8 AT
| ol

At 2 AlEst o, A kSR AE A4 F-TA o A A E R

o

_

N
oo
Y

MomE oo
L2 ol
2

>,

7

FTF

4
o -
Y
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ke E AAFES ad libitume 2 A8 on, 2ol= % AIN-93G 2¢l& TdatAl Al
oA Th 24 F- A o A gk A EE Aol FEol A AH AT
2 2% 34
M+ AdEsE 43%, 5% © ATs ST AT 5= mi 4=& BEe7]
lete] 679 127 A F mbES SASATE BN BES Ad Z23E gelst]
A8te] 125:3k9] 2ol 4d3# ¥ metabolic cages AFE-3Fe] 24A17F AWS 159 (HFo=
33] RolM LS ES AlF o wWEi+= urine volume, 24A|3F AW 5 albumin,
creatinine 5o A3 14T A A sES NS AFHSIe] S BUN, creatinine,

electrolyte 5 ¥} creatinine clearance

=
=
A AEstal A 4S5 AL F

o=
qstgon, AgADRoR AN F FZ
e wAE S48,

(3) HET A=xF Y
=9 AFxAS prste] Astal, S os Flste] TBARSE = H7bste] WAl
]é]ljr’&@rm sEE SASAH. x4 SOD % catalase, GSH-px &4da 54353
o}

ok A2E A oM HEXRSE AAFY AF Rian g

M &4 48 2 YR

20919 A2¥ FedAE W FEHASES] WKW I EdE rEelt G
A 20918 Fowem upFol AlEEe 2xﬂ—”ﬁ+ el A 7B HksEE 1253F
200mL(13) ¥ F 23] S&shal, tlEae LT el placebo AF =S SFTh AlH

A1A - A o AAsk] A A BT

(2 29 2 S £4
A 717 i o] 2] 2443F AWS RSN FEAAHS &
9] microalbuming radioimmunoassay= 574333, =% Na, K &
] Na, K, BUN, creatinine &%, BUNS 43t 475 /HHAEE ZAEIth GFR
(AT Ao #5)2>  Modification of Diet in Renal Disease (MDRD II) &2l <]3]
Cr-based GFRE ofe ¢} o] AlFet3ith(Levey et al., 1999).

Cr-based GFR (mL/min/1.73 m’ )
= 186x(Scr) "™ x(Age) **®x0.742 (for a female patient)x1.212 (for a black patient)

() %, 89 AAFAEE F s 5
Al ]ﬂ Aap S gate] dsts =4 oklal, d3 9 A dAitstE 2 Ohkawa
< ©]83}9] thiobarbituric acid(TBA)®} ¥F-§-3}+ malondialdehyde(MDA)<]
i}%k% S54RI, ETE&N == 1,1,3,3-tetramethoxypropane(TMP) < AH&-3titt. 43
T SOD &4 pyrogallol®] A&4tstE S A|st= SODE| antioxidant capacitys =743t
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AT} Catalase &2 A+ E hydrogen peroxide® * 2|3t & hydrogen peroxide<]
ydrogen p ydrogen p

2%E 57435kl 5kl Glutathione peroxidase €/d<>  Lawrence®} Burk®] W

(1976)= ©]&3}], t-butyhydroperoxideo] <]3ll glutathiones AFSIAIZ] 5, Aks)

glutathione©| glutathione reductase®t NADPH®| &A|3}te] THA] glutathioneS = 3H

m 7+2%¥ NADPH &=% F74sto] 7383tk

i i o S

)

vk ER S BERRME BE Y AAYE T
1) AXIAL A o7 BERwE BE A &3 g2

(7h MES de 8l ek
MDCK cell& AF&-3to] A2A1F-IAl M &5 AlAIE Azl AR TR 2]
BRI BE WA MAUSS a8kt BVIAIEFE 10% fetal bovine serum,
45mMe] glucose, 100IU/mLe] penicillin % 100IU/mL%] streptomycin®] 33%
Dulbecco modified Eagle medium (DMEM, Gibco ", USA)ol A ulj %3} th,

(4}) 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay
MDCK cell= 96-well plate®] 4] 70-80%°] confluences H.o]+= HLE=Z v s}l
1mM®] sodium oxalate® st w9 T2 HHEA FEE(0, 10, 25 1g/mL)S
247 2E R wj ket & MTT &S 7hebal 4413 viYgl $ dimethyl sulfoxide&
gt ¥ ODsypo 54313 5483 ODsyps AHE-3ho] viable cell®] relative fractione 7|
Aheel

9
M

o
2

(2) FAAsta el % HERFE BFiE MY 523 g
MDCK cellell QoA #H % 4o d4tsta#E Malondialdehyde (MDA) assay =
5733t MDCK cellS 6-well plate®l Al 70-80%°] confluences H.ol= HE= HjYs}
ATh °]F ImM %2 sodium oxalate® *2]3}al, 500U/mL superoxide dismutase,
300U/mL catalase, 50ug/mL2| K4 T2 FE2S Al H7He 5, Asixl A1z b
A0, 30, 60, 120%)°ll wel wjAIE 78kl PBS® 3W AlFH F AXEE 7181
sonication®. 2 M X5 33 Fo| A lysateo] TBARSE NS 7}t RESA]7]3L ODss

& S48t
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Alad A7NE 32
1 373 ¥gzdas 79 2 939e
7k A% mExd 5% 2 X527 54 AdEd

(1) In vitrol X @538 A3taL ANEA

In vitroo| A HAs 2 52k WekE FE5(0.5 mg/mL)<] yeast a-glucosidase A3l & &
=48 A3, FA K AAHG4.0%)S] AsiEdel T wokar, KA A(51.1%), KA
A2l @47.8%), MNF ZAH(S-H, 47.2%), KHEA FAFE5.7%) o2 dEbY, B5 BRI A
SAZ AMEE I = a-glucosidase A FAQl acarbose(39.7%)R.th = A YEFTH(Fig. 1).
a-Glucosidase™ 2]¢] 9 &F3aES L3N 7] G4 =, acarbose$t 2 a-glucosidase
A A= FrgAte] QoA AFimpES FAaA7, FEHME 2EadE 53 o=
A A Aol BAumbE AstAl R AREE AL 3l

B0

=

§ oor - T == T
= L
2
= aa r =
2
=
o an r
jusd
=
o
2 20 r
=
T
g 10

il

Woojean 3aejack Hwangcha Rawleaves  Greentea Acarbose

Fig. 1. a-Glucosidase inhibitory activities of methanol extracts of Jangguncha.

g weks FE52(05 mg/mL)°] aamylase AMBdS SAH Ad, #HHE Sk
(23.6%)°] Aol 7H =%kaL, HHL Al2H22.6%), =2H20.4%), #H AR F2(19.8%), K
Figs AY(183%) w22 UEFE O™, acarbosed] A 63.5%= UEFSITHFig. 2).

el
Fixk WeE FEE59 aamylase A3 EAJ-S acarbose HH] 28.8-37.2% T o= LEFRTL
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an r
B0 |

o

AN

Woojeon Saejack Hwangcha Raw leaves Green tea Acarbose

a-amylase inhibition (%)

Fig. 2. a-Amylase inhibitory activities of methanol extracts of Jangguncha.

2 Bx FERDA QAN HFmkE A3 &
o] A5 A Fol 90 Foll AfFuMupo] Haxol =detkFig. 3). A=, At
LA FEES FAR A9, 2ol vs) 4§ 30, 60, 90 (p<0.01), 180:°] 4]
S S7H7Hp<0.05) frol A o= 48k
AFIpE SR WAE dixw, A, Ak, Aol Z7h 16,068+2,887,
9,168+1,789, 9,443+2,152, 7,642+1,587 mg - min/dLE WEb}, Al2bat, S, Aot 5
el Hlal] oA ow FHAd Ao R e TH(p<0.01, Table 2). whebA i A4,
A L A FEFEE in vitroo| Al a-glucosidase H a-amylase A3 &S YERN AL, in
vivod| = A% Mkl As|Eddo]l 53 Aoz yEhy, A7 AHA BRI &)
7F 71eE

150 1

b —— Caontrol —=— Saejack

—a&— Hwanacha —»— Haw [eaves

%

10 F

Increm ental plasm a glucase (ma/dL,

0 60 120 180 240

Time (min)

"p<0.05, "p<0.01
Fig. 3. Postprandial plasma glucose responses of streptozotocin-induced diabetic rats.
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Table 2. Area under the postprandial glucose response curves(AUC)

Group AUC (mg - min/dL)

Control 16,068+2,887

Saejack 9,168+1,789
Hwangcha 9,443+2,152
Raw leaves 7,642+1,587

"p<0.01

(3) MEERDA oA TxxA 9 XX F4(glucose transport) 7]4 &3}
3T3-L1 MEe AoAA K%k 5-d, A&, G2, B D F3 FE5E0] AZAEE
A= 9GS Fig. 49 HEHAT. AZASES 55 SH o8 st BHEE 5
A, Az g3, A 2 HA FEESY 1Gee 2 500 ug/mL, 57.7 pug/mL, 55.3 u
g/mL, 33.5 ng/mL, 32.0 ug/mLS 2 EFSTHFig. 4).

100 ¢
—e— 'Woojeon —=— 3aejack

: —#— Hwangcha —l— Fiaw leaves
80 W

—s«— (Green tea

B0

Cell viability (20

a t

20 -

0 1n 20 a0 40 50 60 T a0 30 100

Concentration {sa/mL)

Fig. 4. Cytotoxicity of methanol extracts of Jangguncha in 3T3-L1 cells.

Baa d, A, g3, A " 5k FE5E9 3T3-L1 AlZA 9] glucose uptakeol] W]
A= G2 Fig. 59 HeErAT. KA -, Az Ap, A 3 54 2E2ES 10

ug/mL A g B9, FEES HgsA &S tET v glucose uptake”} 122.6+5.58%,
129.6+6.9%, 120.1%3.8%, 118.4+25%, 133.3£7.6% % e}, tixw Rt Fojxoz i
e THp<0.05). A28 BRI A= J1edATdS HeEbdE A5 mpEe] S7hRkv.
Glucose uptake®] F7h= L= ZAUY ol&&ES T7/HAA JedAITdS /IHAZ
T Ath(Park et al., 2008). KA FEEE HET BT Fo 4o % glucose uptakeE T
7INA, dad AP HAATZIL A5 fEEded 235 YEils oR Al dn

AEAQ] A5 A SRS Ao ¢ donR FuARd =gl E Ao
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= a
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Contral ‘Woojean Zaejack  Hwangcha Rawleaves Greentea
"p<0.05

Fig. 5. The effect of extracts of Jangguncha on glucose uptake in 3T3-L1 cells.

U FesE 224 oA MEFK BERR A
(1) BHEFKRS AR

Az, Ak, gelel o fheke 242 343%, 20.7%, 192% = WEbstaL, Aol
77y 27.1%, 48.5%, 45.8% = LEFSETH(Table 3).

Table 3. Composition of Saejack, Hwangcha and raw leaves

Saejack (g) Hwangcha (g) Raw leaves (g)

Water 5 7.3 2.8
Fat 1.3 2.1 3.8
Protein 34.3 20.7 19.2
Ash 4.8 5.2 6.0
Dietary fiber 27.1 48.5 45.8

A28 T TRl A, Fab, AdETel 5% FdrE AolE

(o)

Z2b A A7 A
\%1:9.

Ao gxrHd folxoz Wokthp<0.05, Table 4). Alzht, A+ ANST7HEFS
tzatel vlal] ooz Gl YERRE o (p<0.05), FAES vz folF 2ozt 9l
Nom, Mz, Aol = oA Zpol7b UdTE R Az, Sk, Aol 4
o] FHZHL foAe =)

z}o] 7} ‘Sii’i‘ﬂr. HHH 2] o] 4] 3 & & (feed efficiency ratlo, FER)L A2

e Hl H WAN o= ;474] L}E} xﬂﬂil, 312}
= zo
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in vitroo| A a-glucosidase A 3& 4 e}

WAL, acarbose®t Z a-glucosidase # &l Al
5 71 AR A, AT madh Ak

B AL E A

Table 4. Body weight and epidydimal fat pad weight in db/ db mice

Group Initi‘al body Fin‘al body Epidydi@al fat
weight (g) weight (g) pad weight (g)
Control 24.441.2 413425 2.0+0.1°
Saejack 23.7+1.0 34.843.1° 1.640.2°
Hwangcha 22.7+1.4 35.5+4.2" 1.740.2°
Raw leaves 23.041.6 34.443.6" 1.640.1°
"p<0.05
Table 5. Weight gain, food intake and FER in db/ db mice
Group Weight gain Food intake FIER*
(8/d) (/d) (%)
Control 0.40+0.05 4.0+0.3 10.1+1.6°
Saejack 0.2620.06" 3.740.5 7.1+1.4°
Hwangcha 0.3040.09° 3.940.6 7.841.5%
Raw leaves 0.2740.07° 3.740.2 7.442.0°

"Feed efficiency ratio = (Weight gain/food intake) X 100
*p<0.05

(2) MmeERe &
Db/db mouseol| Al A&}, b, AelE 5% 3k 2olg 673 Fwe T FE M-S
S54% A3%E Fig. 60l YWEMATE AR, Sk, AT FE
43774273 mg/dL, 417.7+26.7 mg/dL, 436.3+39.7 mg/dL= LERL Tﬂi:‘f(494.2i29.9
mg/dL)ell Hl&] 2 H o2 7433 vh(p<0.05, Fig. 6).
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Contral aejack Hwangcha Raw leaves
p<0.05
Fig. 6. Effect of Saejack, Hwangcha and raw leaves on fasting plasma glucose levels in
db/ db mice.
Hz, AERE, Gk, Aol 84 dEd sRe 44 4534074 ng/mlL, 3.75+0.48

ng/mL, 3.93+0.64 ng/mL, 4.00+0.38 ng/mLfr_ LERY, 43t ol oA ]l zbol 7t gllTh
(Fig. 7).

Flasma insulin {ng/ml)
(4%}

Contral Saejack Hwanacha Faw leaves

Fig. 7. Effect of Saejack, Hwangcha and raw leaves extracts on the levels of plasma insulin
in db/ db mice.

Az, S, AT JIEREEN FEe 47 6.6520.60%,  6.32+0.44%,
6.05£0.59% = tERL, thxt(7 31+o49%)oﬂ Hlal oA em 7HA8klvh(p<0.05, Fig. 8).
Folal RS2 wEv A7) miExd AEE Uedle F83% A xolth meA i
Fohw BEKme 7HE 838 HaQ miExRdd =%
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ontrol Saejack Hwanacha Raw leaves
p<0.05

Fig. 8. Effect of Saejack, Hwangcha and raw leaves on the levels of HbA;c in db/ db mice.

() AZdAL A as

Db/db mouse°l| Al A2, &=, Bl& A7t AAANA 24 A v55 543 4
= Fig. 9o YERIITE Al#E, Ak, Adwe] dF $4AY sREe A
108.6+17.8 mg/dL, 104.9+11.7 mg/dL, 110.5+13.4 mg/dL® utelu}, diZa (134.8+14.9

mg/dL)ol| B3] ooz 7HAESTH(p<0.05, Fig. 9).

200 ¢

- a
_
z 150 T b : b
m
£ 1
E T T T
5 1m ot | T 1
o
=
oot
|_
0
Contral Saejack Hwangcha Raw leaves
p<0.05

Fig. 9. Effect of Saejack, Hwangcha and raw leaves on plasma triglyceride levels
in db/ db mice.

Azt Fak, Adae] F FEaHE s=% 27 76.1£11.1 mg/dL, 71.3£9.0 mg/dL,
792489 mg/dLE el tZT(115.9+17.5 mg/dL)ol Hl&] Foldozm Hasisich
(p<0.01, Fig. 10). =3t T4 APF a1l AdA GHHEel™, AT AEAA
GHES] T8 risk factoro|th whEbA] AFE, Sbxp, Ao AFHE @ FAAWY FH
HE 555 AstAA AdaAdsS 238 duatiffic ofe Z=go] He 3oRE AL
ST
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p<0.01

Fig. 10. Effect of Saejack, Hwangcha and raw leaves on plasma total cholesterol levels in
db/ db mice.

iz, Az, ke, o] HDL-Z28E s5 247 273479 mg/dL, 28.846.0
mg/dL, 282453 mg/dL, 29.3+6.0 mg/dLo.Z e}, 435 Fholl o H <l Apo) 7k §lich
(Fig. 11).

=
=
1

o
=
—
——1
i
1

=
T

HDOL-Chalesteral {ma/ dL)
=

Control Saejack Hwangcha, Raw leaves

Fig. 11. Effect of Saejack, Hwangcha and raw leaves on plasma HDL-cholesterol levels in
db/ db mice.

@) £33 g8 L3tas 84

FEHAl 2% A9 aamylase 4 MEE, Ak, Aol 242 0.96£0.35 U/mg
protein, 0.96£0.26 U/mg protein, 0.13+0.25 U/mg protein= UE} t]x"(1.25+0.19
U/mg protein)o] H]3] F225<l o7} A THTable 6). A2, A, AU+
maltase &A4> 717} 257.0¢17.0 U/g protein, 249.3+24.0 U/g protein, 253.5+17.3 U/g
protein® 2 UERY}, tXa5(294.8431.1 U/g protein)el]l HlE FHo=m  FAaslch
(p<0.05). 79| sucrase A2 U7 (178.3+26.4 U/g protein), A2 (163.3+21.9 U/g
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protein), $x}*(167.3+24.0 U/g protein) % AJ <17 (157.8428.3 U/g protein) 1ol 9]
A Apel7t gl th(Table 6). a-Glucosidase A al|&Ado] -3k A=}, 3xap, S %

o

=
AAS A9, 249 maltase o] HaHoM, oleld ARL mp 2Ho] LS
Aow AT

Table 6. Activities of a-amylase, maltase, and sucrase of control, Saejack, Hwangcha, and

raw leaves groups

a-Amylase Maltase Sucrase
Group . . .
(U/mg protein) (U/g protein) (U/g protein)
Control 1.25+0.19 294.8+31.1° 178.3+26.4
Saejack 0.96+0.35 257.0+17.0° 163.3+21.9
Hwangcha 0.96+0.26 249.3+24.0° 167.3+24.0
Raw leaves 0.13+0.25 253.5£17.3" 157.8+28.3
p<0.05

(5) T+=3 GLUT49 gene expression
B e] 471z AdFH7F 2 24 glucose transporter(GLUT4)S] gene expression®l] ™| |
© YFS =AM A= Figo 1201 UEhIdS ARk, @Ak, el GLUT4

mRNA expression Z}7} 208.3+14.7%, 170.0£17.9%, 191.7£11.7% 2 YER} thZtol] H]

3 foldeom FUFEATH(p<0.01, Fig. 12). wehA]l Azl 33, A2l GLUT4 mRNA

expressions S 7FAIA, [ifE 7o 7]oJsth= Ao Alm )

Control Saejack Hwangcha Raw leaves
GAPDH — — ——
00
b

- b
& T b
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o
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o100 F {
Z
W
o

0

Cantral Saejack Hwanacha Raw leaves
p<0.01

Fig. 12. Effect of Saejack, Hwangcha and raw leaves on mRNA expression of GLUT4 of
liver in db/ db mice.



(6) A=A AAHIE = 2 F433 547 €4
Rzl AdRstE =S AT A A, Sk, Aeite]l 7} 5.941.3 nmol
MDA/mg protein, 5.2+1.7 nmol MDA/mg protein, 5.4+1.9 nmol MDA/mg protein® =
o] %+(9.442.1 nmol MDA/mg protein)oll H]8}o] f-o] 8 o2 7+A38}9] th(p<0.05, Fig. 13).
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—
—

TEBARS (nmal MD&ma protein)
o

Contral Saejack Hwanacha Raw leaves
p<0.05
Fig. 13. Effect of Saejack, Hwangcha and raw leaves on hepatic TBARS levels in db/ db
mice.

Alzpt, Sk, Aol kx2 sOD &4 77t 365424 U/mg protein, 37.9+3.5
U/mg protein, 40.5£3.1 U/mg protein®= EY}, t235(30.242.4 U/mg protein)l
Hlsle] fold oz F718F3th(p<0.05, Table 7). Catalase T2 tzx<t, AlZbat, )
o, Aelte]l 7}z 23.041.7, 28.943.0, 24.443.7, 29.1£3.4 U/mg protein®. 2 e}, A2}
o, Adato] izl Bl frejAow Sl t(p<0.05). BRIl 49 AbshE ~E
d27b S7kstal, Aakstes FaathiES orskAn. fH ke AFH e ARIEE S
TN, Fdhkst a4aA S4de STMAA BRGHIE ol =&o] 2 e AlR

Ht.

o

rlo

Table 7. Effect of Saejack, Hwangcha and raw leaves on hepatic SOD and catalase

activities in db/ db mice

SOD Catalase
Group . .
(U/mg protein) (U/mg protein)
Control 30.2+2.4° 23.0¢1.7°
Saejack 36.5+2.4" 28.9+3.0
Huwangcha 37.943.5" 24.443.7%°
Raw leaves 40.5+3.1° 29.143.4°

p<0.05
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o whe2ol QlojA ERS 7] RN

1) AFE R A
R FHAFEES FEEE ICR -2 (male 40, female 40)°l Al 7€t A5 3}
ot a3 ATl YoM AtE e BEEA FUTH(Table 8). AFSH= &
g 23 vz, 025 05 1 & 2 g/kg FoALNA FE= Folz Qg oS4 &
A gt & AFM e A ST FAEHS] 2 g/kg Folwol SlojA ol dF
= UEHA & wEkA KR FEES A4S UEA g5 R AtsdTh

Table 8. Mortality in mice administrated orally with the fermented alcohol extracts of
Jangguncha for 7 days

Sex Dosage Day Final'
(8/kg) 0 1 2 3 4 5 6 7 mortality

o o/10" o/10 o0/10  0/10  0/10  0/10  0/10  0/10 0/10

025 0/10 0/10 0/10 0/10  0/10  0/10  0/10  0/10 0/10

Male 05 o0/10 ©0/10 0/10  0/10  0/10  0/10  0/10  0/10 0/10

1.0 0/10  0/10  0/10  0/10  0/10  0/10  0/10  0/10 0/10

20 0/10 0/10 0/10 0/10  0/10  0/10  0/10  0/10 0/10

0o o0/10 o0/10 0/10 0/10  0/10  0/10  0/10  0/10 0/10

025 0/10 0/10 0/10 0/10  0/10  0/10  0/10  0/10 0/10

Female 05 0/10  0/10  0/10  0/10  0/10  0/10  0/10  0/10 0/10

1.0 o0/10 0/10  0/10  0/10  0/10  0/10  0/10  0/10 0/10

20 0/10 0/10 0/10  0/10  0/10  0/10  0/10  0/10 0/10

1 . . .
Walues are expressed as animal numbers (cumulative mortality number of mouses/total number of mouses).

@2 A
AR St 7 o] AFREE S A9 gxd @ v L FAFEET
Aol F7rstdom, 2t kel fojA Aol fdh wekA KA FEFFES] AT
Hstoll = FFS FA Fv A= UEETH(Table 9).
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Table 9. Body weight changes in mice administrated orally with the fermented alcohol

extracts of Jangguncha for 7 days

Dosage Days after treatment Body weight
Sex (g/kg) 0 7 Gain

0 34.9+1.9 37.341.9 2.4+0.2

0.25 34.9+2.7 37.343.0 2.510.5

Male 0.5 36.2+0.9 38.3+1.2 2.4+0.5

1.0 35.4+0.7 38.041.0 2.6+04

2.0 35.5£1.5 38.1+1.8 2.5+04

0 26.2+1.1 28.4+1.2 24403

0.25 26.9+0.9 28.841.0 2.240.2

Female 0.5 26.9+1.1 29.140.9 2.240.3

1.0 26.611.1 29.0+1.1 24404

2.0 27.0£1.0 29.2+1.2 2.240.3

() 371%A L ¥4 A%

KA FAFEES FoId A% dxa 2 FoT 27 479 Hshg FE52E Fo2
Ag & oFARl Soldntet FHAHE #AEH A gk 1h A, v, A 24

FAE AT Ay dz=a B Fol Afofol]l w2l Aol 7k gl vH(Table 10)

Table 10. Absolute organ weight in mice administrated orally with the fermented alcohol

extracts of Jangguncha for 7 days

Sex Dosage (g/kg) Liver (g) Kidney (g) Spleen (g) Heart (g)
0 1.24+0.27 0.40+0.14 0.15+0.03 0.11+0.04

0.25 1.1940.15 0.51+0.05 0.14+0.03 0.13+0.02

Male 0.5 1.3540.18 0.50+0.04 0.16+0.03 0.12+0.02
1.0 1.23+0.48 0.45+0.05 0.17+0.03 0.13+0.02

2.0 1.1940.21 0.41£0.05 0.15+0.04 0.14+0.01

0 1.09+0.12 0.34+0.06 0.13+0.03 0.100.01

0.25 1.12+0.09 0.37+0.09 0.12+0.02 0.12+0.09

Female 05 1.06+0.17 0.40+0.11 0.13+0.03 0.12+0.04
1.0 1.10£0.13 0.37+0.16 0.12+0.06 0.14+0.06

2.0 1.03+0.08 0.30+0.03 0.14+0.03 0.11+0.05
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@) Y hematology
Bk FAFEES 7497 73 & d9 Fo] wdo, A, FERESE
blood platelet, MCV, MCH % MCHCE
LA TH(Table 11). whebA % F55S F 9 hematologyel F3FE T4 F= o=

A=A

=2

, hematocrit,

Table 11. Hematological values in mice administrated orally with the fermented alcohol

extracts of Jangguncha for 7 days

Dosage ~ WBC" RBC Hb HCT Platelet MCV MCH  MCHC
(g/kg) (Thous/uL) (M/uL)  (g/dL) (%) (Thous/uL) (fL) (pg) (%)

0 4.3+0.6 8.840.4 14.6x0.7 45.5+2.3 1702.4+155.6 51.9+0.9 16.6£0.2 32.1+0.5

Sex

0.25 4.2+0.3 87103 14.4+0.4 45.7+1.8 1775.6x147.1 52.8+1.7 16.7+04 31.6+1.1
Male 0.5 4.3+0.3 9.0£0.4 149413 46.843.3 1730.4+332.7 51.4+£1.3 16.4£0.5 31.8+0.8
1.0 4.2+0.2 87109 14.1+1.8 44.2459 1702.8+395.5 51.4+2.0 16.8+0.2 32.6x1.5
2.0 41411 8.5+0.8 14.1+1.3 44.6£3.3 1803.8+199.1 51.7+0.8 16.7+0.1 32.3+0.5

0 4.5£0.5 8.1+0.7 13.8+1.3 42.3+4.7 1487.24497.0 52.2+1.8 17.0£04 32.7£0.5

0.25 4.7+3.6 83109 14.2+13 41.6+4.1 1114.6x182.1 50.1+1.2 17.1+0.3 34.1+04

Female 0.5 5.1+0.8 8.5+0.7 13.5+24 40.8+67.9 1487.7+288.4 50.7£0.5 16.8+0.2 33.3x0.4
1.0 4.8+1.0 8.3+09 142412 41.7+40 1492.5+423.5 50.4+1.8 17.1+0.3 33.8+0.9

2.0 5.1+0.7 8.7+0.3 14.7+0.5 43.9+1.8 1322.4+330.6 50.3+0.7 16.8£0.3 33.5%0.7

YWBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, MCV; mean corpuscular volume,

MCH; mean corpuscular hemoglobin, MCHC; mean corpuscular hemoglobin concentration.

G) 89 A3ty Aw
BHRk FAFEES 74930 FoAT F
4, BUN, creatinine, Fe|2HE 3 TAAY =5 AT 29 BE oA Fo4<
Abol7h fAith(Table 12, 13). webA #Hik F==S Vs R AF7E & do 459

A Aol dEFE A4 fe Aoz FAHJT
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Table 12. Biochemical values in male mice administrated orally with the fermented

alcohol extracts of Jangguncha for 7 days

Dosage (g/kg)

0 0.25 05 1.0 2.0
Total protein 6.440.6 6.040.8 6.2+0.5 6.2+0.4 6.3+0.4
(mg/dL)
LDH
/L) 480.0+483 4918554  502.8+43.0  495.4%524 506.0£66.2
f[?/TL) 10484120  105.0£168  107.8£154  104.0+113 107.4+14.5
GPT

63.248.9 64.6£7.2 62.6£9.4 63.246.5 64.246.1
(U/L)
BUN

23.441.38 224421 23.042.5 23.143.0 21.442.5
(mg/dL)
Creatinine 0.59£0.09  0.56+0.08 0.52£0.09 0.58+0.07 0.61+0.10
(mg/dL)
Glucose 97.045.2 100.67.1 100.2+14.1 95.8+6.4 104.0+13.4
(mg/dL)
Cholesterol 96.147.8 97.747.2 98.246.1 96.319.7 96.8+11.3
(mg/dL)
Triglyceride 82.9+1.8 22.4£2.1 23.02.5 23.143.0 214425
(mg/dL)

Table 13. Biochemical values in female mice administrated orally with the fermented

alcohol extracts of Jangguncha for 7 days

Dosage (g/kg)

0 0.25 05 1.0 2.0
Total protein 6.440.6 6.040.8 6.2+0.5 6.2+0.4 6.3+0.4
(mg/dL)
LDH
/L) 480.04483  491.84554  502.8+43.0 495.4+52 4 506.0+66.2
%O/TL) 10484120 1050168  107.8£154  104.0+113 107.4+14.5
GPT

63.248.9 64.617.2 62.6£9.4 63.246.5 64.2+6.1
(U/L)
BUN

23.4+1.8 224421 23.042.5 23.143.0 214425
(mg/dL)
Creatinine 0.59+0.09 0.56:0.08 0.52+0.09 0.58+0.07 0.61£0.10
(mg/dL)
Glucose 97.045.2 100.67.1 100.2+14.1 95.8+6.4 104.0+13.4
(mg/dL)
Cholesterol 82.9+9.5 79.949.2 82.246.0 83.1+4.3 79.9+7.8
(mg/dL)
Triglyceride 82.9+5 79.949.2 82.246.0 83.1+4.3 79.9+7.8
(mg/dL)
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g A28 FrA] oM BEXSFEY ITRET

M) QHAG 2 AAAS

A2 A2y Fxgbat 209107 1021, o 10%)= o= At - A
29 2%, AT, ALZFAT, 787172 Table 140 YA, iz BEA SR
T FH IR ZH7) 794334, 8.644.01d0]%1aL, sulfonylurea”l 7 T Iifi7ZdSHAlE &
skal A AT

Table 14. Characteristics of patients with type 2 diabetes mellitus

Control group Jangguncha beverage group
Age (yr) 64.616.3 61.8£12.7
fi:é:;‘;n(yorf) 7.9433 8.6+4.0
Body weight (kg) 65.1+11.5 60.5+8.7
Height (cm) 158.9£9.2 158.8+6.7
BMI (kg/m?) 25.642.1 24.043.2

AAAS A3Z Table 159 YEFHSIATE Al A KA

g/m’2 UEbRTh tETe] A9 A8 A, o AdHA
2]l Aol 7k YUK
Sl

Table 15. Anthropometric measurement of control and Jangguncha beverage groups

Control group Jangguncha beverage group

Pre Post Difference Pre Post Difference’

Weight (kg) 65.2+11.5 63.9+11.2 1.3#1.1 60.5£8.7 60.2£8.8  0.3t1.5

BMI (kg/mz) 25523 251420  0.4+0.6 24.0£3.2 239433 0.1+0.6

Waist

. 90.248.8  89.6+8.0  0.4+0.6  87.7#81 87.1+7.3  0.6%2.6
circumference (cm)

Body fat (%) 31.4+5.6 30.745.8  0.7¢£1.3 30.7¢3.2  29.8+4.0 0.8%#1.5

'Difference between Pre and Post measurement
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(2 mE=d ax
gz g9 AQF ddee s QAT ghA s 5
Bikes AF7F mEzded n = JFS Table 169 YEFHATE i Aasael 9
olx, &8 AF Ao FTE Mm-S 14514194 mg/dLollod, AF F foFew Ha
5}91(9.0£7.9 mg/dL, p<0.05) 136.1£25.6 mg/dL= UEIRTE Ald A HiHfesae] o
d FLEE 198443 pU/mLellom, A3 % 189437 uwU/mLE v} Al A
QZ—R 2ol 7F Ak A s AF e HOMA-IR2 3.34+1.050| 9121, 12
3 2.88+0.89= frolA o= FrAskith HHAeE Y] FstEEIER]
747y 81+1.3%, 7.8+1.4% = YERL Al S 7HAste A

ﬁ
- A, J”  BeEARIed sue A A, F 4

}~ Ao A}E-ﬂ
o

oF MERSREE

Table 16. Glycemic control of control and Jangguncha beverage groups

Control group Jangguncha beverage group

Pre Post Difference Pre Post Difference’

Serum glucose
(mg/dL)

Insulin
(LU/mL)

140.0£16.9 134.9+185 11455 145.1+19.4 136.1+256 9.0+7.9

18.8+3.5  18.3+3.3 0.6+2.4 19.8+4.3  18.2+3.7 1.5+2.4

HbAic (%) 7.60.7 7.520.7 0.1+0.6 8.1+1.3 7.8+1.4 0.4+0.5

HOMA-IR®  3.05+0.77 294+0.69 0.12+0.33 3.34+1.05 2.88+0.89 0.46+0.36

'Difference between Pre and Post measnurement

*Differences of Jangguncha beverage group and control group are significantly different at p<0.05.
*Homeostasis model assessment for insulin resistance (HOMA-IR)

= Insulin (WU/mL) X glucose (mmol/L)/22.5

() AAdA AL A&}
FHASFETd A =
olen, 125 &<t o] 4 o
194.0+44.6 mg/dL= UrEP;kB}(p<0.05, Table 17). #PE S| HEH IR
°of ¥FH FTAAY FTEE 192941227 mg/dL01 o, 125 &t AF7I F
188.1#10.4 mg/dL= e}, AIF7IE A, Fol Fo2< zke]7] gl o 5
A A, T F8A, FFAZHE T Atolel FA A7 fldt

H3 Ao BE A gaﬂmq X 203.3+46.9 mg/dL
ﬂi( +7.8 mg/dL)3}o]

o .
Kkawr Adq A

+
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= 25 HDL-Zd &~H E3 LDL-Z2dl 28 E s Ald7IRE A, Foll #2143 Ao
b gk FexuEe) MARH Fhs HEy A8 slgadle] W, K
85 AFR e ZU2HES Has D G A =2 A 7d Ao Y]
et

Table 17. Serum lipid profile of control and Jangguncha beverage groups

Control group Jangguncha beverage group
Pre Post Difference Pre Post Difference’
Triglyceride py; 111348 199.841354 734253 192941227 188.1+104  4.8+32.7
(mg/dL)

Total
cholesterol 207.9+28.2 207.5+28.6 04499 20334469 194.0+44.6 9.3+7.87

(mg/dL)

HDL-
cholesterol ~ 41.4+4.5 429454 -0.2+41  45.3+13.2 45.1+11.3 -0.7£3.7

(mg/dL)

LDL-
cholesterol 121.1+24.8 118.9+26.5 2.2+15.6 115.5+33.6 109.9+27.5 5.6£14.9

(mg/dL)

'Difference between Pre and Post measnurement
*Differences of Jangguncha beverage group and control group are significantly different at p<0.05.

@) 7s Adas
BHAE=e] dHE 71 AxA H GOT, GPT ¥ GGT &4 #o4l Was +
A sttt mEbA] B AERe] AR sl Fod Sl dFe FA de Aem
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Table 18. GOT, GPT and GGT activities of control and Jangguncha beverage groups

Control group Jangguncha beverage group

Pre Post  Difference Pre Post  Difference’
GOT
(U/L) 309491 34.0491 -3.1+10.3 30.4+13.4 32.4+15.0 -2.0£19.5
GPT
(U/L) 28.5+13.2 28.1+£7.0 0.4+11.8 25.0£13.1 25.7+¥141 -0.7+7.8
GGT
(U/L) 33.74#21.7 3514204 -1.4+54 3524205 38.1+18.7 -2.945.6

1 N
Difference between Pre and Post measnurement
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2. AZRY) FEEH AR 79 2 F%x AE AL
o EES BT AR BA

1) HEX =T A% £
tiige] FEEd Edd EddA=EFe w4e flstel HPLCE ARSsElith o o
d2 Apgeiglon Zb vAas s o] BEEde STkl AA

R AFEANS FP6T (Fig. 14). o w AR EFE=4EE (-)-epicatechin (EC),
(-)-epicatechin-3-O-gallate (ECG), (-)-gallocatechin-3-O-gallate (GCG), (-)-epigallocatechin
(EGC), (-)-epigallocatechin- 3-O-gallate (EGCG), (+)-catechin (C), (-)-gallo catechin (GC),

gallic acid (GA) 12]il caffeine (CAF)S AF&-3}3lth

oX,
e

tyrosol& WH-iETE

=3

800
CAF
600 1
£
S
IS 400 EGCG
©
-]
Z
£ 200 A
j c ECG
GA EGC\ Ec | cca
GC
N
. RY R\ TR W
0 10 20 30 40 50

Retention time (min)

Fig. 14. HPLC analysis of polyphenolic compounds extracted from Jangguncha. GA, gallic
acid; GC, (-)-gallocatechin; EGC, (-)-epicallocatechin; C, (+)-catechin; CAF, caffeine; EC,
(-)-epicatechin; EGCG, (-)-epigallocatechin-3-O-gallate; GCG, (-)-gallocatechin- 3-O-gallate;

and ECG, (-)-epicatechin-3-O-gallate.
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(2) BEXRY F2x1 23
Oh FEene 9%
BHE A2 045g9 T 30mLS H7EgE ¥ 60, 70, 80, 90Col A ZF7F 30+
d FE2T F EdeERY AT 24S AAR 2y, 2R SHee wet &5
catechin &&o] & 2oz Yelson 80T 71 %2 EGCG &S HA
gA ol F Wi ETelmle] 2L 80CAA ST (Fig 15).
0.6 0.6
60°C 70°C
0.5 0.5
? 04 1 ? 0.4 l
g 0.3 q g 0.3
% 0.2 1 % 0.2 A
0.1 4 ﬂ |L‘ 0.1 -
0.0 === L ﬂ 0.0 e = ﬁ — =
EC EGCG GCG ECG GA GC EGC C CAF EC EGCG GCG ECG
Components Components
0.6 0.6
80°C 90°C
0.5 0.5
g 0.4 e g 0.4 4
'g 0.3 'g 0.3
;%: 0.2 q ;%: 0.2
0.1 4 ﬂ H 0.1 ’j_‘
o.o’_v_lf_v_‘, | oo’_v_ll_v_lf_v_lﬁﬂ
AF EC EGCG GCG ECG GA GC EGC C CAF  EC EGCG GCG ECG
Components Components
Fig. 15. Effect of extraction temperature on the extraction yield of polyphenolic
compounds from Jangguncha.
(h FEAT 9F
B AR B2 0450 F7 30mLS H7keE - 80CelA 5, 10, 15, 20, 30
F2T 5 EddsFe] A% 24S ‘*lf& A3}, 1574 A zbe] F7fetel uhet
%= catechin g&o] F7Fstglont of $HEH= v Fadhs Ao YElston
A o]l F A ZElvlEe FE 80T 1583 423383t (Fig. 16).
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1.0

HE 5min
= 10min
0.8 4| @ 15min
N 20min
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GA GC EGC C CAF EC EGCG GCG ECG
Components

Fig. 16. Effect of extraction time on the extraction yield of polyphenolic compounds from
Jangguncha.

() K AT 2 Ao BYAEF AR B4
W AESI Qoo Tl gl Eav)

o wj 7 AlgE B 15g] 100mLe] FHTE $aL FFES F o

ate Abgsklth 24 Adk Ao, ¢4, Az 2, di® T SAAAM TP kel 1%
om FHA77F = AFS catechin &0l Ak Ao YEREY (Fig 17). =3 A
e @& catechin o] -3 FAFSIAT. KA XS] catechino] R5F F& = Atk
7bg stel HA o FES AF AT g § mgow letd e A F

catechin ¥%Fo] 124.1 mg/go.& YElWto™ 1 Fol|A EGCG7} 61.01 mg/gl.2 7} =
< TS YERAT (Table 19). 3 thgo=zZe AlZ (1099 mg/g), W2 (104.6
mg/g), &4 (100.0 mg/g)e] TAE F catechin ¥=o] FHAstsion zate] A= F
catechin 3] 275 mg/go = 7P A2 s YeEAT. 2 olf= TaEAel At
7V Al dadgs AXEA B2 9 catechino] @49 g0 tE AJRo=w A
HA7l Wil Aow dddnt el Ay M =& @l

e e AR ol A7 AI7EE 1 \AXIF A S

o

¢l 1374 mg/g®l ¥ catechin
Aoz UErst
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1.0
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Concentration (mg/mL)

GA GC EGC C CAF EC EGCG GCG ECG
Components

Fig. 17. Analysis of polyphenolic compounds extracted from various Jangguncha products.

Table 19. Contents of polyphenolic compounds from various Jangguncha products.

Total
Products GA GC EGC C CAF EC EGCG GCG ECG ol - iechins®
(mg/g)
(mg/g)
Law
oW 05 43 313 14 169 116 611 125 148 1544 1374

Woojeon 08 31 200 09 229 77 610 153 152 147.0 124.1
Saejack 23 21 126 07 253 62 552 146 163 1353 109.9
Jungjak 19 23 145 06 232 61 490 121 135 1232 100.0
Daejak 09 32 223 08 172 89 458 107 119 1218 104.6
Hwangcha 22 33 30 22 179 36 56 43 35 45.4 27.5

*Sum of the contents of polyphenolic compounds except caffeine (CAF).

@) BEX ALY 37 € AV ZEHEF B4

Pr*—M 3l Eopyt %J. ol A58t
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Fig. 18. Photographs of various size of Jangguncha leaf harvested on April

(h FEA718 B catechin g

ol
M
4

gk A FH e FAA e FEAIZIH catechin TS B4 A¥ 49HTE= 5 69
2 255 catechin®] o] AntH oz oA S Yl e 9d7bA = v
A dASA FAHTIE 1085 H F438 Hdasts As A9 5+ AU (Fig. 19,
Table 20). AHAIE 5 7]&0] % 5ol catechin¥o] H& Ho|ow W= 7] 20|
WSS E O dol #Hads e dEUdY v EGCGe| A4g- 7dol A A
stltl ok Aol AR K AU TR A7) whE dFFem ®Helth ¢l A7)

& catechin @5 B A7|7F ARAFE o] FAasts AL AT 5 UM
om 53] L1, L-29 FFv 1 ol A3l AUk webA, 7]2o] Fa 9lo] o™
= catechin®] $FFo] & Aoz AT JHHIQ) & P F2 catechin? F-A}s)

A e,
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Fig. 19. Catechin contents of Jangguncha leaf according to harvest time.
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Table 20. Catechin contents of Jangguncha leaf harvested on June

Contents (mg/g leaf)

S-1 S-2 S-3 L-1 L-2
GA 3.6 0.6 0.2 0.1 0.1
GC 3.1 14 1.1 1.1 0.7
EGC 2.8 6.3 6.9 5.4 5.0
C 0.6 0.0 0.7 0.3 0.4
EC 12.1 16.9 23.8 13.5 10.7
EGCG 113.7 72.0 50.4 25.7 19.5
GCG 4.6 1.5 1.7 0.9 0.8
ECG 246.6 140.1 117.2 39.0 32.2
Total 387.1 238.7 202.2 86.0 69.4

G) AAE Ao HEXKY TYd=F €4

AR EmAEHE AN, BAA AL Ao Y HlERe] IS A8k Hla

sk Alg= 80T el A 303 F=3to] AR&3H3lom HPLCE ©]&sto] EE]ds

TAS AAE A, AAER SRk e 2 Afele fllov Asidisiet B

shssakel] g EGCG R AWHAQl catechin &Fo] w2 A= YEIRTH (Fig. 20)

3 ikl A de] e Aol vs| €53 EGCGEFe] Hoktown, B
A Wstels el veide AS g0

1) BEX 2955 L ASES
B AedA 22
o AT HEe FEES 252%9 FEE
7

[e)
W AsEd § HAEgE FE2d Wid 74 389 &2 n-hexane

chloroform % 21.9%, ethylacetate % 13.1%, n-butanol ¥ 8.0%, aqueous 3

5.0% %% n-hexane #&lolA 7Hd & F8&& YehAT (Table 21).
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Fig. 20. Comparison of the contents of polyphenolic compounds among Jangguncha from

Gimhae, green tea from Hadong and Bosung.
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Table 21. Yields of solvent extracts from Jangguncha Seajack.

Fractions Yield (%)
Methanol 252
n-Hexane 42.4
Chloroform 21.9
Ethylacetate 13.1
n-Butanol 8.0
Aqueous 5.0

) WEX &g AL 54

(7h Kol kst 24
FHERAZN FEEY datst €4S 57487l 9lste] DPPH radical scavenging
activity®} Trolox equivalent antioxidant capacity(TEAC) ®'H-& o] &3}%ltt. DPPH %
HOR ICsy #S 54 A7, Hete F55L2 85lug/mLe YERl o §ujEge

79~ ethylacetate F+E=°] 3.96ug/mL=E 7174 -3 4ikslegd & Yepgiglon of
HE B AKGS, 73ug/m )3 A THFig. 21a). ©HE SR g FRATS AT B
BFoA Mad %& HURaATS YA TEACHE 0w Fusade =
& A3, g %%% 0.57mM Trolox equivalentE UERS o™ gujise] 7
ethylacetate —r%%ol 1.59mM Trolox equivalent® 7} -5 &4tstdd S vER
T} (Fig. 2-8b). #Hif FEEC] PstEA S F2E 239 ZYusio Fitst
el 71Qlshs Aem Alm .
(@) (b)
20
140 4
1.6
s
£
= £ 12
E ®
g 30 ;
$ S o0s
'y Tg 5 -
" 0.4 4
10 - T
0 0.0
MeOH Hexane CHCI3 EtOAC BuOH Aqueous As MeOH Hexane CHCI3 EtOAC BuOH Aqueous Trolox

Fig. 21. Antioxidant activity of Jangguncha solvent extract. (a) DPPH radical scavenging
activity; (b) Trolox equivalent antioxidant capacity (TEAC)
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(B BHAS] a-glucosidase #3743

AT ggt HHEE 529 a-glucosidasedl tigh A&l &S S48t (Fig. 22). a
-Glucosidasedl] 3k Al Aol & 45 Al EA38= a- glucomdase«] g4 9
Alste] AiEs AFedS o mprge] F43% dos AdAes ddn adE Vdd
T AT @A gt a-glucosidase] s} pmtrophenyl gluc051deE VHE &
284S 50% Adlsts =S 4% A3, wgE FE=0] 879ug/mLe| e A
A4S YERSIY SR gl 7ﬂ—r ethylacetate % ©] 527ug/mLi 22l
Acarbose(2.36mg/mL) ¢} Hlas] = W vj-9- $-3% FPa A4S UEES 4 7 AN
ol @akst @3 w7 R a-glucosidase A 3&/d 0] catechin ol A 7]?_]6‘}% e
= FAHo EGCGe W& ICoike =43 A3 526ug/mLE ethylacetate 2] ©] iéﬁ

_4

A3 vt Al YEY a-glucosidase A3l €402 EGCGF -2 catechinit ¢}
Ao Atg .

rl ot

200

150 A

100 A

40

ICq, (ug/mL)

30
20 - —
10 - -
L ML

MeOH Hexane CHCI3 EtOAC BuOH Aqueous EGCG

Fig. 22. a-Glucosidase inhibitory activity of Jangguncha solvent extracts.

%5 ¢] tyrosinase 13 €4
BHAs FEEY vNaRs dolrr] 938 tyrosinase A3 S 543} (Fig.
2-10). WES FEE2 76.5ug/mLe] FEolA @A FAE 50% HAAIHoH L
o] 4§ ethylacetate FZF%&0°] 39.5ug/mLe] ICsat o= 7}0 L3k A 24

BRI ATE. 184, tyrosinase AS|AlZ & &ElX] hydroquinone(5.5ug/mL) ¥} H] 1l3|
o R FE= 2] tyrosinase A3 €732 HlaZ oFstAl UERsT
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Fig. 23. Tyrosinase inhibitory activity of Jangguncha solvent extracts.

(2h) #H 454 total polyphenol % total flavonoid &
Hdig AR e=mRY AeEdd 7 FE=9 total polyphenol &S BT
(Table 22). "W&H-& F=ES 187%°] I&ds How o|Z2REH A3 F =
ethylacetate FZFE0] 253%= 7} 2 o2 H O™ hexane 17.3%, chloroform
154% o= YERSTh Total flavonoid &2 wWlEa FEE9 79 22%3%ow
ethylacetate FZF%°] 3.6%= 7Hd %% 2™ hexane 22%, chloroform 1.8%%] +T<o=
UEbstth o] ARERY A FE=2 flavonoidd EHETH polyphenol &% o]
FTHe AL & F Ao, 53] ethylacetate FEE0l|A o] 7Hg B2 Aoz 1}
o o] iAol catechin AEol 71918 Ao g AtEHT)

il
(i

Table 22. Total polyphenol and total flavonoid content of solvent extracts of Jangguncha.

Extracts Total polyphenol (%) Total flavonoid (%)
Methanol 18.7 22
n-Hexane 17.3 2.2

Chloroform 154 1.8
Ethylacetate 25.3 3.6
n-Butanol 9.2 0.9
Aqueous 1.6 0.1
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(B) HEX 4EEY F2 HE 4

(7h FaEgdd L8] HPLC &4
A S ol
= 2N

mAU at 270nm

g e e a-glucosidase A3l &/d¢] -3 ethylacetate 99| Zg =/ A&
HPLCE o]&sto] #4163t (Fig. 24). 1 23 ethylacetate &89 Z¥ls7{ 4&Y
TE7F Mgs FE=I FARE Aoz FelEglon weba YRt ZYdsw 4L
o] ethylacetate i8¢ &A= 2 o= A= Q).
(a) Methanol extract (b) Ethylacetate fraction
1200 800
1000 CAF “r
600 -
800 EGCG c
S
600 4 g 400 A EGCG
5
400 - 2
ECG & 2001 ECG
200 A J ce Ec
GC EGC EGC
. A L= 0 e
0 1'0 2'0 3'0 4'0 50 0 1'0 2'0 3'0 4'0 50
Retention time (min) Retention time (min)

Fig. 24. HPLC analyses of methanol extract and ethylacetate fraction from Jangguncha.

(*h) EGCG*4] a-glucosidase A& AY =

EGCG®| a-glucosidasedll &k A3 &/do] -3 Aoz Yy A7ty ES Wl
7] #13l inhibition kineticsE &3}th (Fig. 25). o2l 7HA =9 7[&3} EGCGe
e g4948 543 ¥ Lineweaver-Burk plot?} Dixon plots 43 A3 «
-glucosidase®|] w3 EGCGe A3 AAA AlE HERALH A&l d(K)=
494nM= UEhY A dde] dids] -3 Aoz yehgth EGCGE KKk FE=
oM 7 Bol 23E o] = catechin®] dF o= %S a-glucosidase 43l
gt a5 EGCGe &2 catechiniFoll 93t Ao = Aehs )

é
Lo
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(a) Lineweaver-Burk plot

(b) Dixon plot

Fig. 25. Inhibition kinetics of a-glucosidase against EGCG.

o BEXS E4EEC] XIE =89 AT

BHEAE o] &t =2k 259 /RS fste] iHk F2324, 719 A Al catechin
7+ A%, ascorbic acid®] H7tell 93t catechin B3 &3 Fol tdh o] AdS
AT FEAEE AAAQ] SHE ayste] T2 o] 8313t
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(1) BEX FESINEY AR B}

N

v}

-

o & roode T e k42

Oh HEzRe 227 %9

Kt Fu7F 7 e FEs #dYshr] sk 22360 or 70C), F&
PG5 or 10min), 2 H7MFH(2g or 4g/100mL)=E F=3+ ke #e4 54
catechin®t &5 =738t Bl A 23 70C ool x2 2=dA = 45
sro] Aste] smm FAgeen 252 60C, 70C, T4 M7k 2g, 4golA 7
$53 Wed 54 Gehilth web B4 25 T 4 5E % 10¥ B¢ 7
60C, 70C &2 F&% T WARIA F9] catechin &5 % #3534 5SS AHES
(Table 23). o] W L¥+AQl Hatzies Y& By § &8 HEZ g F594
JAEE B F A4S AN 1 A% FEHF & U2 WY 108 FEE
catechin $+%Fo] £al 3} Sro] Hla ] ZFeiRARt W F 53] &%ko] FstA =/
w&k7]ol F4d Aoz ddE AT wE T2 2g2 60C 52 70C = 100mLol
B OEQ FET W 9F T R A, A4 g felde gastad

Table 23. Catechin contents of Jangguncha Jungjak tea at various conditions

. 2g Jungjak in 100mL water 4g Jungjak in 100mL water
(mcge;tiggzm 60°C 70°C 60C 70°C
5min  10min 5min  10min 5min  10min 5min  10min

GAY 3.6 3.0 3.6 4.8 4.8 8.4 6.0 7.6
GC 7.2 6.2 9.0 14.4 10.4 20.8 14.8 20.0
EGC 1.4 1.6 3.2 6.6 4.0 9.2 6.4 18.0

C 0.6 1.6 0.0 0.8 1.2 24 0.8 5.6
EC 7.8 9.6 6.6 16.0 10.0 16.0 13.6 38.0
EGCG 12.8 14.8 294 544 30.8 81.2 53.6  148.0
GCG 1.6 1.0 0.8 3.2 0.8 1.6 0.0 0.4
ECG 39.2 37.6 43.0 77.6 520  109.6 736 2072
Total 74.2 75.8 95.6 177.8 113.6 2484 168.8  445.6
CAF 17.4 15.6 20.4 29.0 224 452 32.8 67.6

UGA, gallic acid; GC, (-)-gallocatechin; EGC, (-)-epicallocatechin; C, (+)-catechin; EC,

(-)-epicatechin; EGCG, (-)-epigallocatechin-3-O-gallate; GCG, (-)-gallocatechin-3-O-gallate; ECG,

(-)-epicatechin-3-O-gallate; and CAF, caffeine.
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38 9 ascorbic acid®] catechin X3 &

Fol7] flsteo] 7tE Ads & A5 #ed 54 H
=733 2 ascorbic acidE #7}sle] 71EA
dsA 7t A= BEER T2 FEF2(2g/100mL, 60C, 5min)S 10
0ColA 30% F¢+ Aelatgiet. 71d Ay F 89 #53 Aole AA Fgo} &
o gk vk )7 gelA 5887 £dth 28y 7tE M8 § catechin®]
2 AA Faste] tixay vlaste] 325%9] catechine] SAE oz ATt

(Table 24). 53] Hii%ke Fa A4 EGCG +£4Ho] F=oi4 dAg
642%7F T HAT. Ao 293k catechin® 4SS =] Yste] b EZEQ
ascorbic acidE FLE¥H=E FH7}st]  catechin Eiﬁﬂr%

%—é S}SiTh (Table 24).
(]

Ascorbic acid®] F%7} 571845 catechin®] <& ™ 1.0mg/mL ©]79]

é
lj\l
B
ol
=L
2

oA catechin®] T}¥|7} ALl o] Fo =] %b}u% gklst3ltt. Ascorbic acide] #
7hell &%k pHeOl WstE SAI A HUEFe] 7S4S pHZF #HAske] ascorbic acid
5 HUbehAl gv KHEASESY pHE 7172 F4°lo 4 ascorbic acid®] &%E7}
1.0mg/mL ™ 5.017h4] ZHAsilom 7tdAe] A5 Wk 719 glSlth (Table 25).
Ascorbic acidZ 1Omg/mLEE} ol H7ME Ag S85olA Algroe] ZshAl vEFE 7] o
ol HAH/TFS 1.0mg/mLZ A3t on o] u ks ]33, A, ol M §
o3l

Table 24. Catechin contents of Jangguncha Jungjak tea with ascorbic acid after heat
treatment for 30min at 100°C

Catechin Ascorbic acid addition (mg/mL)
Control

(mg/100mL) 0.0 0.5 1.0 25
GAY 3.8 2.8 3.6 4.0 3.8
GC 7.6 6.6 7.4 8.2 10.2
EGC 4.6 2.0 42 48 4.8
C 0.0 0.0 0.0 0.4 0.6
EC 8.0 4.0 5.2 9.4 5.4
EGCG 34.6 12.4 33.4 35.8 33.6
GCG 0.0 10.8 1.8 0.0 0.0
ECG 46.0 32.2 35.8 50.8 44.4
Total 104.6 70.6 91.8 113.0 102.6
CAF 17.6 17.8 17.8 19.6 17.8

UGA, gallic acid; GC, (-)-gallocatechin; EGC, (-)-epicallocatechin; C, (+)-catechin; EC,
(-)-epicatechin; EGCG, (-)-epigallocatechin-3-O-gallate; GCG, (-)-gallocatechin-3-O-gallate; ECG,
(-)-epicatechin-3-O-gallate; and CAF, caffeine.
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Table 25. pH change of Jangguncha Jungjak tea according to addition of ascorbic acid and

heat treatment for 30min at 100C

Ascorbic acid concentration Heat treatment
(mg/mL) before after
0.0 7.17 7.06
0.5 5.66 5.91
1.0 5.01 5.19
2.5 4.42 4.42

(2) BEXLE 719 F F4AE A%

r°ir

A2 By 37t

oh #4e 24k *

=% 208 & 100mLoﬂ wol 90Tl A 1, 2&7F 12 5 ¥, 60, 70Tl A 583 22 5

=3%to] HPLCA & 4< 33t (Table 26).

Table. 26. Effect of repeated extraction on the contents of total catechin and caffeine

Ist ext. 2nd ext.

mg/g 90 C 60 C 70 C

No treatment 19.38 37.93

Total catechin (TC) 1 min 39.64 25.92

2 min 22.05 29.05

No treatment 5.61 9.74

Caffeine (CAF) 1 min 9.61 6.29

2 min 5.62 7.24

No treatment 3.45:1 3.89:1

TC : CAF 1 min 4.12:1 4.12:1

2 min 3.92:1 4.01:1
F4e 0ColN 14 %% ¥, 60C% 70ColA % s 4§ F L= =
catechin®] caffeine®] gt H|&o] 12} FE5S 1A &2 Ao vt th S71sE A
2 Yeyt 257F =555 FF°] 4% catechinf 2 caffeine®] A 7F 90°C of] A
2F FE2S ok B9 CateChln‘lTE“:]‘}f__: caffeine®] © Zo] F& HAES Flolzt A7
H, o]&= Qldte] 2x FES sle A5l catechin® H]Eo] F7HEHIAS Aol A

A},
(D MR B9 2He)

HPLC= Catechina AT (Table 27).
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Table 27. Effect of heat treatment of unprocessed leaf on the contents of total catechin

and caffeine

(mg/g)
Sample Total catechin Caffeine T.C. : CAF
No heating 307.86 24.34 12,65 : 1
Imin heating 528.02 26.20 2015 : 1
3min heating 388.91 15.08 2579 : 1
5min heating 344.08 16.79 2049 : 1

BH R Aels EA9 & Ay dAg A3to] dojd4E F5 W& total catechin®] %

o] =4 caffeine 3t 301‘: = A3S YEFHRATE. Total catechin¥} caffeine®] H]
FS "W EWA control®] 49 12.65 : 10| Aol HEH 3 F EA-E FAES
A5 L vjgo] 2579 : 1= 7}0 FUT) ole} e ANE vigoR Hik AUdS E
At & AEdS AH HELAE AXT B9 caffeined] THFS A & 7 AS
Aole}t Als Hrh

(th = pHel W& catechin'¥ 3}
Q. FHFE 257 fete] FEHY pHE 2EES]
Ascorbic acid £ 9& ]85t 243 70Co| A 287

5
=
il, HPLCE ol-83te] A4S st3ith (Table 28).

Table 28. Effect of extraction pH on the contents of total catechin and caffeine

(mg/g)
Sample Total catechin Caffeine T.C. : CAF
Control 13.42 4.70 28 : 1
pH 6 17.38 4.70 37 :1
pH 5 17.82 4.50 40 : 1
pH 4 22.00 4.96 44 :1

o

32 o

F=99 pHE x4ste] T45 F5 3 A total catechin¥ caffeine®] %

=
X, control®] 749 total catechin : caffeine= 2.8 : 1 Xt} pH4ZE F= 3}

ol Kl

_IZi o &

H]
o
=

44 :1 2 H]&o] ZolHTh W2 pHolA & catechinf 7} Wo] % 31, caffeine©]

A FEdvs Bask Blus] & w), pH7F SoldsE FE 5= catechin®] o] @ol

A= As g & 5 AT Qb caffeine®] FEH = o= 2 Aol7F §lith ‘3}%
f

WEHGE W pH 50184 catechin®] W fro] Wobd7li Sglont o)A Akl
W o] £ oo} i} FEN0 g3} ok
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(#H F= A a4 #H7t
Caffeine?t &2 57| 918l % Al Rapidase TFE H7beldlth & £, 80TColA] 30
A& 3F3ltt (Table

%

29).

Table 29. Effect of Rapidase TF treatment on the contents of total catechin and caffeine

(mg/g)
Sample Total catechin Caffeine T.C. : CAF
Without enzyme 26.63 11.74 227 : 1
With enzyme 37.74 17.36 217 : 1

G4rE H7tste] FE3 4 25 A S v total catecin®] H7FAR
t 41% A= ¥ Wol F& HAul. Z18]al caffeine T3 71 FEF0] 47% 715t &
Ut AS o4 4 9t &4 H7F 9 total

catechin ¥ caffeine =5+ F=

(u]-) o] AL3lEL A o)A Al ==

© =
= |=]
2

stk ofdAl FE71E ol8ste] AEld § HPLCE ol &3to] A

A

Table 30. Effect of CO, extraction on the contents of total catechin and caffeine of Jungjak

(mg/g)
Sample Total Catchin Caffeine T.C. : CAF
Before CO; extraction 16.24 417 389 :1
29.54 6.74 438 : 1

After CO, extraction

o|RbstE A oflAl FEVIE ol&dt] FE & AN F
total catechin®] o] o 81% S73hS & = AU ZL2]al caffeine HE3H
(]
=

T F=4
FZ 4= 9Fo] =718 total catechin : caffeine®] V] &S vHlus] HpS u, 3= A
3.89 : 1914 & T 438 : 12 H|&o] 7l oy FEH|go] artela FH 9 F
F&Fo] AgE o] o] APA AL FHg Ao AdEH
@ &g 2
Zh EEs oibste A offAl FEVIE o]&ste] A2l & HPLCE ©]&3to] A&
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Table 31. Effect of CO, extraction on the contents of total catechin and caffeine of Jungjak

powder
(mg/g)
Sample Total catchin caffeine T.C. : CAF
Before CO, extraction 15.61 4.20 372 :1
After CO, extraction 27.98 5.76 486 :1

A F= A3 BstA ga =3 A3} vlsst
FEHHY F= F9 total catechin®] 79% 715t 0.1, caffeine™= T

Wol| & o 37% =718S 4 4 AT} Total catechin : caffeine & W] &S
=%t A} o] & A 3721 194 FE F 486 :

@ A3 fAsen,

(B) KEX Fag8dPEY F2x21 43

[e)

ole] %S B 200mLY 1g, 2g, 3g &= 3dlo] 60TolA 583t +3 &fo] WS Wluws}
om, HPLCE °]&3ato] 4% 43 &3t} (Table 32).

it

Table 32. Contents of total catechin and EGCG according to the amount of Jung-jak

(mg/g)
Weight of Jung-jak Total catechin EGCG
1g 2211 1.67
2g 2432 6.97
3g 29.54 12.05

(h 22 ==
2g/200mLo. = 60Tl 12 F&3 22F FF9] A7Hs dEste] %53 § HPLCE
o]-gsto] A FA1E kTt (Table 33).
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(ng/g)

EGCG
1.40
0.46
1.88
3.65
3.91
0.31
0.57
1.28
7.39
0.19
0.09
0.15

Total catechin
8.97
6.52
11.53

21.03
21.92
4.64
11.43
16.76
35.19
215
495
9.42

Second
extraction(min)
10
10
10

10

Table 33. Contents of total catechin and EGCG according to extraction time
First

extraction(min)
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ted 60, 70, 80 Cof A]

°©

b1 9

S

t} (Table 34).
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Table 34. Contents of total catechin and EGCG according to extraction temperature and

time
(mg/g)
Temperature (C) Extraction Total catechin EGCG
First extraction (5min) 9.12 1.13
60
Second extraction (10min) 19.20 4.82
First extraction (5min) 15.89 3.44
70
Second extraction (10min) 30.82 6.95
First extraction (5min) 34.19 9.40
80
Second extraction (10min) 40.51 8.02
T2 2EdA F5 F5F total catechin® ol Fols & = U 80T A 5
1A FE F oA 108 228 259 23o] 7B AT AR 12 2R F
LTS 1 Ste] FA4 Wokvh &vte]l Aetal, vhS A% sijtel HEEAAM 1 tho
X ol 7|z} Ikt 70Co A FE=3 274 HE3F catechin® 2 kx| qk 80T
oF R R 715 e7E F4] vk 1A catechin®] o] HAsar Bk} gFo] Frt
A AaE 259 0CE FF 22 ZAASAL AT 13 & A By 23 F&
shole 49 we Fouh A W7k FEda weHAL. g4 LEE 60T, A9
FS 200mLe]l 3gow w0 FEEV|m HF A4 &t

&

| whe}, #H A 3g/200mLe] HEE 60Tl 583 13 & F,

AN TAl 1023F F= Atk FE N0l 10% Ascorbic acid &
< 0.02%7F ¥%== #H7}8la 1% Sodium carbonate &4 F7}ete] pH 6°] =%

FENL YEZE ¥F7|E 100mLY FYete] EFslon, &

o]-&3}e], 105C, 1.57]1toll A 1583 A3 th (Table 35).

ol PN 12 U
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Table. 35. Extraction condition for Jangguncha beverage

Conditions
Weight of Jung-jak 3g/200mL
Temperature 60 C
First 5 min

Extraction time

Second 10 min
Ascorbic acid 0.02%
pH 6.0
Sterilization 105C, 1.5atm, 15min

A Azl J&UHQJ— A= L—?7‘49} HHASRS catechin 5 H L3It (Table
, QA= E BAF AlE, SAF R AvjEs CAF Al
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Table 36. Catechin contents of green tea products

(mg/mL)
Sample Total catechin EGCG
AAL (E]H) 0.10 0.03
BAF (A} 0.56 0.21
CAF (545 8) 0.14 0.04
(RIS 0.60 0.25

AR S SR Matte W, €Y At AT Wl Ol vd
¢ Wol %% & EGCGY & wwatgls o, #

FR7T B FY Catechmeg ﬂvo} Aes & T AU A=A {PUHQ% BA}
22 39357 99t o2 nlEto ®m A=

G S AEE ARARL 0, NRAAY Be Pl catechinFE THA 3

2 o 5 Aglen, $REA AUT 3 $5Fe] glvka ARdch

e

A5rFzale] WFEET 29 ez ALAT (Fig 27a).

HHE FEAE
FEoNo]l HEAE Brix(7HEH T, %)= 80% Brixz AR wEol E

catechin® & (%) 331.86mg/g+3.53 0.2 EA T}, B sHAL Ad, A 59 ﬂ&%—
of dAFE HIbsAY ofel=Ay Ax Al dAF Hriete FHo daEER AME

9 A.go] ssareet Arwd.

Fig. 27. (a) Concentrate of Jangguncha extract and (b) Jangguncha powder.
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T} (Fig. 27b).

B
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]_

N

HGeEAelaE Al
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T,
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J|

i

28). F-3 7kl ]

Fig. 28. Application of Jangguncha concentrate and powder to various foods.

and (c) pound cake.

(b) nooble,

4

(a) bread
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3. 3TA A AF ANES 2 4§ AAUF 73

7t AIEEAA A oxalateZ2 FEH SAHOZHEH BEXS AMNXHS a3

(1) $abol o% AR ALEY &

b 7273F B9 MDCK AZF0] A7kste] Mlabst Az 5419 517t S7hgel we
HEG MDCKAES7E 2230 & 5 9] 4b 557 S7hgel wheh 414zl o)

=
A =4 Fa YeS FETHFig. 29).

120

1000 2000 4000
Sodium oxalate concentraton{ubd)
Fig. 29. Cell survival rate after the culture of MDCK cells with various concentrations of

oxalate by MTT assay.

(2) BEZX AA=BA XY A 3¢
250 ug/mL ©]&tollA Mz 2 9 FEE9] MDCK MEFo st Alx 54 ax
Pz

(o] ]
Ao 23y aFEoME AE A

H

rr

>~

n9
g —+— 3agjack —=— Woojean
v
1]
as
04
s
ne
a1

can 8 16 32 64 125 250 s00 1000

Concentration

Fig. 30. Cell survival rate after the culture of MDCK cells with various concentrations of

Saejack and Woojeon by MTT assay.
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(3) BEXKA A% AA=FAAEEA A4 a3
Bdis A% FEES 72 FE10, 25, 50 uM)olA 87% ol AlEAEES UEhY
(Fig. 31).

120%

o0 [
i

0% l

a0%

% contral

20%

0%

control 0 TmkA 0% 1mha+ 0% Tmhd+ 0% Imha+
Jangguncha Jangguncha Jangguncha
10ut 250 S0umA

Fig. 31. Cell survival rate after the culture of MDCK cells with various concentrations of

Saejack and 1mM oxalate by MTT assay.

U A3 SEELAC oA ABEIZEN 1

(1) 4539 AF ¥st

2t 29 Hol AAYH 25T Aol7t AT AFE Aol UATKFig. 32)

S00
400
300
200
—&— Control —— Nephropathy
100 —k—Saejak —#—Hwangcha
—a—FRaw leaves
i}
Before 0 week 1 week 2 week 4 week

Fig. 32. Body weight of each group.
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(2) 24A]7t & creatinine clearance
b T 2443 82 Apol7t flleH, gentamycing I &FFAREE AlEAT
A#otEldoe] Hgtfzatel] vl FAAOE FostAl Faste] &S &
Y

o e ATl A A, Aole Folsidle W & AdolEd $27) 4e
Hol #iige] AEIgAEHRE & F UM HiiK TF T AYS 5&F 1594
AL A& Hsadrt Hoss & + AT (Fig. 33)
1.2
c
1
_ 0a [ b
8 b .
= 06
=4 8 T T
04t T
02
0
Contral Mephrapathy Saejakc Hwangcha Raw leaves

Fig. 33. 24 hour urine creatinine clearance according to each group.

(3) 24A13F NAG
Gentamycins I 3lFAFSE A&t o] 24417 NAGZE B dizael vl&ll dAstA %
gto] AlEAe] dojtss S 5 dew Ze NSl Azke gt *§~
T Wl NAGZE SAIH o2 st aste] A& Ragart 4 583

TGS & AATHFig. 34).

OO

ol
ST

ul

-

¢

25 -

20 [nd
b b
b
© 15 T T T
=
=i}
=
=
5
a
u}
Control Nephropathy Saejakc Hwangcha Raw leaves

Fig. 34. 24 hour urine NAG activity according to each group.
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(4) 24Xt GGT

Gentamycins 3| 3}FAFgE Al 9] 24417 GGT7F Aol vlal] @A sHA <38t
of AEAol FRHNES FAD ¢ AN F2 AEgTAA A GAp, g
Foede W B FAACE FostA GGT Aito] Zhadte] ke AFRITEINE
ele o Aeow Wik AlZte]l GGT A= 7H A ZolFAth(Fig. 35). s=5
A Aol BH A ATl Hlel 24413 & AdolEld A 7E w9k 25 NAGS)
GGT7} #HAshs HoFo] gAst AARTaNI} oS & + dslen dubxiog 4
J3t7t HA ge Ade & AFEIZTER} ASS & T AU

5

[

4.5

4 T b b

3.5 T

GET activity
ra

Cantrol Mephropathy  Saejakc Hwanacha FRawleaves

Fig. 35. 24 hour urine GGT activity according to each group.

G) BA AFe| FAn|Fst #F
Zb o) Al 28-S 5 )
I Yden, #71e E¥d xpol= wt

o A28 FeFERLA KEEKS BERREE BiE ALET

o Az 83t
Db/db mouse®l| QoIA WFzt, b, AT 5| Z}7y 45.742.3 g, 42.5+6.4
g 362455 go & UEh, Aoliro] tixatel Hlg fFeldow Qié}‘ﬁ‘jr(p<0.05). Fatt
o] AT dEad FolF Ael7t ATHFig. 36).

lo,
&,
=t
_—)&‘
of\
rlo
N
14
N
I
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E0

50 r

an r

—#

an r

Body weight (g)

20

Control Hwangcha Faw leaves

*p<0.05 relative to control

Fig. 36. Body weight of mice after the treatment for 14 weeks.

(2) 24A3t S AALE T8 BIRRY BiE oA &9
A7 ARE 47 & 24X 7 =FS =Hst AT 59 creatinine 52 =43
%, 24Xt creatinine HAE&S  AANSEATE BEREME BRE AR 24X 8.F
microalbumin % protein TS 332 FAHE o]&sto] SAT Ay, xR, Gk
Agelato] 24A)7F @ 7FS ZHZ) 4994313 ul, 11924982 ul, 9304624 ulZ F2o 41 =fol&= §
A th(Fig. 37).

>£

200 1

2000 1

1600 1

1200

2ahr urine volume {ul}

oo

[l

(=)
'
—

e
=
=]

[=]

Control Hwangcha Raw leaves

Fig. 37. Total 24 hour urine volume.

=, Sxbat, AUTY 24A1F creatinine JAES 47} 64432 ul/min, 6.4+3.4
ul/min, 2.841.6 ul/min®Z e, 3x}ate] Hit 2447t creatinine A& ol 2T
H]f\\?ﬂob} Aol tj o] HlE| oA o® 71} ’3}93\‘3}(p<0.05, Fig. 38). webA]

A BERYE Bl 918k hyperfiltrationS Al A BERWYE BE A E9E
Uehf= Ao =2 AR Eh
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=
—_—

24hr creatining clearance {ulfmin)
oo
—
—

Control Hwanacha Faw leaves

*p<0.05 relative to control

Fig. 38. 24 hour urine creatinine clearance of db/ db mice.

iz, Gk, Aelate] 24A17F microalbumin FX]= Z}7F 20.845.7 ug, 11.615.6 ug,
11.5£9.6 ugl® e Ixpat 9 AJQlaro] xRt vl folAHom FHASIIT
(p<0.05, Fig. 39). ol M4z FxF 2 AL BEIKWM BiEel ¢§ hyperalbuminurias
TAAA BRI BAE N 237 e Ao = Als

an r

"

20 1

#

W

24hr urine microalbumin {ug)
o
—

Contral Hwanacha Raw leaves
*p<0.05 relative to control

Fig. 39. 24 hour urine creatinine clearance of db/ db mice.

2 252 ug, 21.449.2 ug, 24.1+14.0
oA o= A8kl vh(p<0.01, Fig. 40). HiIK
WAss SdeR Fwrk A7 A
z2 o] Wby ALt o A ¢
22k st o3k Mty Td

Mol =4 Frs da Qg A TS fFste 7P Tag et
(Unger J. 2007). o]= <lsto] Qledoly Z5 A mbizdshAl olefol= mhl =4 &3}
7F e 715 AFEel gig wle 3R F748kal Ath(Chang et al, 2007). 7L F 7HE



FEua gl AFol Wiz wxbolth Hate] Pus, Yo Hh waHm glom, Ao
A= Wds FolE SN AdaA dgho o ) dve A7 A3 B
T 9t (Cabrera et al., 2006; Crespy et al., 2004; Frei et al., 2003; Thielecke et al.,
2009). ==Fe] LAFR A2 5‘0‘4 oAl mERE KA kel Al G HESD B
RistE RS A7l H Ego] He o AlsdTh

120

=2
=

o0
o
—

o
=

o
=1

28hr urine protein {ug)

2
=]

=

Contral Hwangcha Raw leaves

*p<0.01 relative to control

Fig. 40. Total 24 hour urine protein of db/ db mice.

(3) AFZZF AAE T BERY Ik BE MH a3 I+
iz, b, Adatel H *J%H?ﬂl-t— 717} 0.45+0.04 g, 0.3620.03 g, 0.34+0.03 go] ]
ok SR (p<0.05) % AU (p<0.01)9] St A FAE dzarel Ml fre)Hoew i
sttt ol MEEZ Ak @ Aol HERIIME BEA] o AvUE AN E Zap)
JE Ao R AR HUH(Fig. 41).

o

ne

0=

Kidney weightig}
= =
(5] EoY

)
-2

Cantral Hwangcha Raw leaves

*p<0.05, *p<0.01 relative to control
Fig. 41. Mean kidney weights of db/ db mice.
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7 tZ=a 9] glomerular basement membrane® 284 54121 foot process’t

A

18 Ao (Fig. 42a), RARryk Aol - foot process7t ¥ E A TH(Fig.

& c). Foot process?] A2 dAJHoz Tilus {FuA|ZITh 24417 244 A3
& G AR dierE ¥ 58 AR YERt =3 Sk (b)d A
()= Plulsf ¥ foot process7} Aol A vl o Z fAHaL lgo] dEEAE
g, ol Aol 2el7} Fxprtt diwo] o3 AMFA Ao WAL F
= At Y mebA 29 %i%% Sl loj A A kel Aelel I REKINIE
BES JlAdstlew, Al ayvrt ¥ 43k Aow Algdv EE EHKTE Mk
Z43= T80 o, 2447 QA S A creatinine clearance?] A4S Wi, &
50l & FAHES M, hyperalbuminuria® 9olEths AMAS FH A =
vheh o] el = PERME BHES] M S8% S olH, ol AALTAIS] &4l
Adst= Aoz A dTth(Jefferson et al, 2008). 71=9] AFAAE ZHab= BERBME B
iEoR QA% dnE oAk @b ol HiEo] 9loil(Yamabe et al, 2006;
Yokozawa et al., 2005), Aol s AAER P S AbEske] #H A7 foot process®] A
AE AgeEA dBHeR dus A= aaE TPt ARt et

A TH.

o
N
iy, l

>

-14b
=7

2 b

(a) Control o () HW.;IZngIa” (¢) Raw leaves

Fig. 42. Electronic microscopic pictures of glomerulous basement membrane(GBM). Black

arrows show foot process of GBM.
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2. A28 7

=FE 24 JoN BEXSEY BEERBEAST A &3 g

1) A5 ¥t

2 FEAS ST Alo]o 2]
MAEE wje] AT WERLI HiELsSETo] 72 279+
RO (p=0.955), 14+ A3 FTEA|e] AT gk 717} 472

—_
S
N
N,
>,
o,
2
4
ot
=)
lo
py

Tl = Apel7h jldeh A
12 g 27.9+13 go & }o|7} ¢l
+12.9 g7} 41.749.3 go 2 FAH

o2 o] 9l Aole HolA| &3kth(p=0.414, Fig. 43).
70
0O Control OJangguncha Beverage
B0
ao T II 1] I I
LT
30 rog
20
10 r
I:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
o 1 2z 3 4 kB 6 7 &8 9 10 11 12 13 14
Fig. 43. Body weight of mice after the treatment for 14 weeks.
(2) M¥E W3}
M-S 2oy JH A 5o Zh2F 52894835 2 403.0£100.3 mg/dLE YElY, 57
Ao g ou|gl= kol 7t AATHp<0.05, Fig. 44).
00
500
500 T i
400
300
200
100
i
Cantral Jangguncha Beverage

*p<0.05

Fig. 44. Blood glucose level of mice.
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(3) 24A1Zt ARI%9] W3}
2443 WS 33] Kof FAg A3 2443
0.940.6mL, 2.9#1.3mL (p=0.002)% 5 4-& 5ol A
St THFig. 45). o]+ #4547kl diuretic effectol] ©

4.5 -

Control Jangguncha bewverage

#+5<0.01
Fig. 45. 24 hour urine volume.

ul
.1_1_ =

(4) 247+ &
o =9 0.36+0.08 mL/min,
mL/min (p<0.001)°.2 ¥ HASE oA FAHSZ u| QA creatinine clearance”t
S AS A 4 Y TS ZF o] 24417 albumin X ZHZ; 48.4+446.0 g

19.749.61:8°] 21 2. (p=0.005), 24117t &% Na 2= 27 60.3+43.0 2 92.9439.6 1g°]

THp=0.010, Table 37). °ol& W HZ&7F BEIRWME B 7HH a9E THoEHA 244

creatinine clearance®] #r4E i, 85F%50] & FAHES 1, hyperalbuminurias

TolFEthE RS e @*P A 7)o} miaﬁi g Hrtell A= iz

T RS R bl & Hol= A= AEE A U

R IR

24X 7t creatinine clearance+ BHEASETS

/\]:!-L‘— T

0.89+0.12

o]

m ri ¥Q WE i

Table 37. 24 hour urine and blood chemistry analysis

Control Jangguncha beverage  p-value
24hr urine
CCr 0.36+0.08 0.89+0.12 <0.001
Albumin 48.4+46.0 19.749.6 0.005
Na 60.3+43.0 92.9+39.6 0.010
K 98.9+38.1 108.7+37.7 0.471
Cl 101.3+£32.3 111.0+26.4 0.288
Serum
BUN 13.8+12.8 20.145.1 0.476
Cr 0.4+0.3 0.4+0.2 0.833
Albumin 0.6+0.8 0.6£0.8 0.755
Na 137.0£5.9 137.2+6.0 1.000
K 5.5¢1.5 8.1+4.7 0.164
Cl 109.8+8.7 105.0+12.7 0.648
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6) A% FA

a3 BiEASRET & A T e 77 04310.03 g % 0.33+0.03 g ol Tt
(p<0.05). o= WAL B IE Bl o3k AntE JHAAA7IE &3 e BeR

a4 € v (Fig. 46).

s r

04 r T .
T

03 r

0z r

01 oF

I
Cantral Jangguncha beverage

*p<0.05
Fig. 46. Mean kidney weights.

(6) 7+ A9 ANAFISE FHF
BHERSETe] (tx24 AdikslE 35S 15.141.6 nmol MDA/g kidney= e Of
% (18.6£3.2 nmol MDA/g kidney)ell H|3] ¢4 o= YA Yelth(p<0.05, Fig. 47).
B 5T 9 catalase €4 (7.5+1.3 U/mg protein) tixwel H|E] fFolHdo=z A
EFSTHp<0.05). # Ak E72] SOD(3.020.6 U/mg protein)> 2 GSH-px &4(26.9+4.4

nmol/mg protein)< tZ7(2.5+0.4 U/mg protein % 23.4+3.9 nmol/mg protein)=} -‘r’rﬂ
¢l 2ol 7} §1ATH(Table 38). whebA #ii/k 85 catalase TS 7M7) A2
AAGFO =N AP itstE s SwFo] AdxRAS Ast ~EY 225 Eié}
Z o 2 Alm ¥ tH(Haron., 1991).

fr o

25

o]

13

10

Control Jangguncha Beverage

*p<0.05
Fig. 47. Hepatic TBARS levels.
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Table 38. Activities of SOD, catalase and glutathione peroxidase in the liver

Grou SOD Catalase GSH-Px

P (U/mg protein)  (U/mg protein)  (nmol/mg protein)
Control 2.5+0.4 5.9+1.3 23.443.9
Jangguncha beverage 3.0+0.6 7.5+1.3 26.9+4 .4

*p<0.05

ol A2Y Fu@ Ao oA BEEXSEY A REEF FQ

A ST AoA HHEASE A3 A9 =% albumin WA FS 144+11.0 pg/min
olglom, 125 o KHFASEE AFHT F 116879 ug/minZ YEFSTH(Table 39). 33
Fxpoll lojA] P A ET12(20-200 ug/min)E Z7] BERIEYE BAES A9E ¢ gl A
FE AREEC mA SRR SR Eke] 20-200 ug/minE G E =, £ At
ek iz % WiEASET T 247 3% B AR RIeE el Bt
=5 dw

ARS e, FiigERT 25 A A, Fol 524 2kl 7t glddtt

Table 39. Urinary analysis of control and Jangguncha beverage groups

Control group Jangguncha beverage group
Pre Post Difference Pre Post Difference’
Albumin
excretion rate 13.3+11.8 13.1+12.3 0.2£2.9 14.4+11.0 11.6+7.9 2.844.7
(ug/min)
Na 188.4+50.3 186.3+42.8  2.1+£21.0  183.1+27.4 179.4+28.7 3.7¢17.2
(mmol/day)
K

5544225 48.7+14.8  6.7%17.4 62.5£25.5  54.2+19.5 8.3+18.5
(mmol/day)

'Difference between Pre and Post measnurement
(2 89 AA 29 L AFAARE

oA KRR A3 A9 €A creatinine F%=+ 0.91+0.24 mg/dLo]

o AF e F 0904025 mg/dLO.Z UEFSETH(Table 40). #f
fikemaed oA #iHEASE AFH Ao AbrAlo] 3H-E(Estimated GFR)< 80.1+17.6
mL/min/1.73m’ 2 UElon HES 83 AF3I F 8154216 mL/min/1.73m’E 1}
Elgtth g2+ FHEASET =5 874 creatinine, albumin, Na, K 2 estimated GFR
o AlF M, Tl fro# <l Aozt gt

3—1}\0

K o ol
i
o

il
o
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Table 40. Serum analysis and GFR of control and Jangguncha beverage groups

Control group Jangguncha beverage group

Pre Post Difference Pre Post Difference’

Na 1393421 1391429 02420 1394 +2.0 139.9+2.8  -0.5+2.6
(mmol/L)

K 54404 52405  0.2+04 5.7+0.7  54%0.6 0.3+0.7
(mmol/L)

Albumin 45+03 45402  0.1+02 44403  45+03 01402
(g/dL)

Uric aicd 49+14 53416  -0407 50412  48+1.1 0.1+0.7
(mg/dL)
BUN

158435 156421 02425 173434 158429 1.541.9
(mg/dL)

Creatinine 07,014 0.88+013 -0.0140.04 0914024 090£025  0.01£0.05
(mg/dL)

Estimated GFR

(mL/min/1,73m3) 85.5£11.6 83.3+10.9  2.2+3.4 80.1+17.6  81.5%21.6 -1.516.3

'Difference between Pre and Post measnurement

G BH

MiEATRETY] 571 @92 A3 A, § ZH2F 14524222 mmHg, 137.4419.2 mmHg®=
HHEAeE A3 F fFodde= 14389 tH7.827.3 mmHg, p<0.05, Table 41). 9 &&=
7o) o] Hghe Alg A 82.749.1 mmHgol 1L, Al¥ F 78.749.1 mmHg=E #2940
2 7439 tH4.044.3 mmHg, p<0.05). tlEw 9] F57] 9 oj¢hy] At Al M, Fo
oAl ztel7h Atk @Skl - BRI BAES] g ak Aol lolA wfS-
T aath kA BHEASEY] HdAE d9S FAAA A Baade 7193 A
o= AtrEn

Table 41. Blood pressure of control and Jangguncha beverage groups

Control group Jangguncha beverage group

Pre Post Difference Pre Post Difference’

Systolic blood
pressure (mmHg)
Diastolic blood
pressure (mmHg)

138.0+15.5 136.8+11.7 1.245.8 14524222 137.4+19.2 7.847.37

84.5+6.4 84.2+6.6  0.3+3.4 82.749.1 78.749.1  4.0+4.3

'Difference between Pre and Post measurement
*Differences of Jangguncha beverage group and control group are significantly different at p<0.05.
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@) AARFEHE D A3 54A A4 A= IF

BHEASE AR Fatsksed e GFS Table 420 e #HHEASEa ] 2
oA, A|FAIZF e ¥F TBARS ¥ X3 551+0.55 pmol MDA/Loll ey, A3 5 #9
o2 7+4319(0.3940.43 umol MDA/L, p<0.05) 5.12+0.45 umol MDA/LZ E}STH
Alg A RIS A48T catalase €4S 13194184 K/gHbol o™, A3
139.5¢14.4 K/gHb=Z o4 o2 ZF7}a3vh(-7.6211.7 K/gHb, p<0.05). 14 4o ol
SOD % GSH-Px &4 Al A, Foll F24<Ql 2pol7h fUdvh. thzate] -
A, o &% TBARS %%, A&7 catalase, SOD % GSH-px &4 Al d, &
ol zpol7} ATk HHAs AFHAZE AT catalased] &4 Tl EANMATS
AA ] A& HibstES AN FoR AlnEn FmdkAte] glojx A
BERIEYE BE S sk GuatHiES FEshe 78 AdxelnE, Kk S R
A B GHHES] G B A8 7o AoR AlsEn.

—

>,
o jo fo N
ISR o[ N A

K owe
rxo 2 do ook

o
N

Table 42. Antioxidant effect of Jangguncha beverage control and Jangguncha beverage

groups
Control group Jangguncha beverage group
Pre Post Difference Pre Post Difference’
TBARS
(umol 5.57+0.77 5.64+0.78 -0.07£0.39 5.51+0.55 5.12+0.45 0.39+0.437
MDA/L)
SOD
(U/mgHDb) 0.90+0.18 0.98+0.16 -0.08+0.17 0.94+0.11 1.18+0.31 -0.24+0.23
Catalase 13071016 12964156 914197 13194184 13954144 -7.64117
(K/gHb)
GSH-Px 25.84+4.5 25.3+3.9 0.5+2.9 26.2+3.5 28.61+3.5 24424
(U/gHb)

'Difference between Pre and Post measnurement

*Differences of Jangguncha beverage group and control group are significantly different at p<0.05.

vh B ERS BERRE BiE AN WAYE 8

(1) AIEIAL GAo) oS BRFE BE A4 a3 8¢
Viable MDCK cell®] relative fraction< 1mMZ2] sodium oxalateS *]2]3F 49, 40% ©]%+
Hadte Aow FAHAdnh 2 242 10, 25 pg/mLe] HEHAE T

z} =

=1 T

Z} viable cell®] relative fractions 272} 66.0 2 75.10% = ZA| Ao =5 on]
]:]EI_

L=}

T} (p<0.05, Fig. 48). °o]+= Fii% FE=°] sodium oxalate] o]sto] ¥l A ELIAME
AAstE a7t S ord. & dFolM s AT oxalate® fri=d FSAS =S
B AAEE BEshs advt das etk o= A S (Jeong et al, 2006)°] =2}t

106



NRK-52E cellol| A oxalate®] &l =% free radical stress®=4%E H I3 a37F Aot

I Bk Ay A

100

an T

G0

40

20

Control Jangguncha Jangguncha Jangguncha
Oagdml 10ag/ml F5ml

Fig. 48. MDCK cell viability upon concentration of Jangguncha extracts following exposure

to sodium oxalate

(2) MDA assay

x4 MDA production®] A|3Fo] Zagtel] wie} Frheilon, AR
= Alzte] st we} MDA production®] 7HA~3FSltH(p<0.05, Fig. 49). °l+& I
sodium oxalate®ll ©]al @A3}= polysaturated fatty acid®] peroxidation= *| 3l &
Fastads 7HS ovgid. webAd A catechine @AMsta S HERY
ol oA BERFITE BE AN EINE UdEle Ao® Alsdn

2
ofl

0s r
O Contral OJangguncha Beverage

0zs

[ |
"1

nos

can 30 min G0 min 120 min

Fig. 49. MDA levels following exposure to sodium oxalate and Jangguncha extracts

according to period.
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A 2d AFNEEREY ST

1. 7% B 2L eAE

H7tel A, AE 9 g%
T ER= GAE
2 Qb A} & .

(%) (A=)

O Zaxke]l d3dxd a3 25 25

O Aarxke]l g Als /Mdas 20 20

AFH | O FagdAddEe] 22 4 54 20 20
O A @7 kA 2 784 9 10 10

O Fwap s 72 i 2 75 &< 25 25

F A 100 100

7V A2ape] 8924 a9
Ftab Az, SAp, A F
STZ-# FxF ol oA
Eato] dizael HlE fo
zk, gk, el F o]
Joll QLo Al ot

ZE5S o]&3sle] FERAAA &8
21330, 60, 90, 18059 v Z7}=x 1
?i' (@)

o]l T HlE fFoHoez Ta

A, Az AR B Al FEEL2 glucose

I

= A, 23, A F=

3
2 5 vebsier, A5 dgnist %4191 Udzi w5k Al

=
uptake = %57}’\] 7= A

o7 YEhge. A28 dxEEel JdoA Ak AlF, 2, e HAFHAE ATS #9
Mo g AN, FesRaal e IRdT %XH TAAY 2 FH2EHE F
5 oA oE FAaAZRS AZL G2t Ao Y A% maltase DA o] tiEwrel HE
ooz 23S, A, FAp, Aol 1+x 4 TBARS g thxwtoll Hls] #9%
OB A3 o (p<0.05), SODEAYE oMo F7Fek3l 5 (p<0.05). Az, Al
+22) 9] catalase &> izl HE Foldoz F7keldls. A2d FaAE gido
2 FwAEE AAEY 39n a%S PHES . A28 gt doA Fataks s
°of AH= ¥9 % ¥4 TZUzHE vEE FoAHE Haryln ovaxqaoma 7
AN A5 (p<0.05). Wk Fatate] AFv= g9 2 o] AdXNET S MAANA dd 4 I
=dHS N g3 95T AR AtRd

U ATate] 3By As AdEas
Gentamycin 702 A1&E4S
AYotEd FAE FoHor F i
(p<0.05). Al2F Fx= F=oll Ao Fia G, Qo) A=
2 microalbumin FX|, & WHHES 7294
= dsls Ao YEEE
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% creatinine clearance ¥ Na TX|& fold o2 F7MAIF A, albumin TX & F94S

[e)
2 AR S (p<0.05). FTaASHE A4 229 TBARS T#HS FoFoz 7HAaA7]al

catalase F4S F7HAA FAstEHE HERN A (p<0.05). A2¥ Gkl QlojA &
w2k S5 AHE Hudeh 2 AAIS AAaATIA e I AAREE RS
FoJHo R AN oM, HHF catalase TS FoHOE ST B (p<0.05). A X

el Qlojd FaAt FEBe ALIAE oAlsHs AdE Uehigla, MDA A4S
FEAAS, WA FEAE AgS 2% FUE BYo] sl Fugy AF )

o FEZYEAEY 9 £ T3

Catechm/] HPLC #AWHS gydst & A xjo] sty Ae] A /‘35‘% catechin®] &
=

ELIA i
=1 do] 1g & 124mg®] ¥ catechins @%5}"4 7}72} %9}3
Az, F2, 2 F catechin Fo] ARSI o EGCGe 2 -A>A2>Z 2>
. Futakel BASA), el aket catechin S AFEHE B WEGlS W
Ao

AR eF Al SEoll mhel vkl R Apol= HolARE F Aol gle Aom FAHSE
ke AYEAELAS st fete] AdAE deEE FEF $ ofe] 7k &
(@A, SR2EE, JdHoMHolE, FE&)E o]&ste] ATEeS e 4 w99 F
ZedlE 3, F EuR ol s, ol AMo]l= AsEA, LT A
oAl A dds SAston o] & 7P &do] 2 c"HokAHolE 89 e &
At A3 EYHlER7E o SrEo U AS eSS 1 F 7P B Fo] 23
¥l EGCGO| ¢du=FFAITA A3 €45 inhibition kineticsE T3 sto] &1s A3 44
2 A&l (competitive inhibition)2 X O ™ K2 494 nM=Z FH3] Sol vy hx}e]

APgs A Bt F Aow WRHYL. ER, FTA 9] =/, A7 catechin
e BAsel NS PR WelAt 499 dFd §EEY T8RS A
O

2. AR @7 A R JHEHAE 8

T == e 7}°ﬂ &0l wWE catechin®] £AS F9]7] 93} ascorbic acidE #
s 12(100C)ol A EA- k8-S W catechin 2o a5 &<l o}oﬂo Xc}gfi

T 32(100C)l A 3023t 7k A& skls W ¥ catechin ¥

O} ascorbic acidE H7ME A5 % oEA S E catechin®] &4& HOLX]%L T ANL

1.0mg/mL ©]d 7} 49 dAglol 93 catechin®] +£4o] A I3+, Ascorbic aicd
1.0mg/mLE T ¥ w52 H7Fet 49 pHZF 5.0 o|et2 #ZAasta Algte] 7ate] A

of S&st7lel= AHdA FU+E.

JSL

w

(@]

S
¥ H‘I

ph)
A

ol
o3 e

u{u mim

oh 3T 4 ATAEY AL R 7154 F

oft] 7H4 218 g¥sto] FurAERE MEsion o5 o]t FniAte Fdn
A AFsde. Avake 4 5 2712 200mL T F3F 3gS 60ColA 513 13}
FE F A 1023 24k FEoke] Alxzskglo AbshgA] G 3tket catechin 2o HE
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A5 ARNY N1 Y 9N S

A1 d A7

1. TAS<3 9 ¢%

25AT shal7)d | RES

Hypoglycemic effect of green tea in an animal model

IUFoST/ 2
of type 2 diabetes mellitus UFoST/ == 008
2. I3 TR
ZH5A = s+3] 7] 3
a-Glucosidase inhibitory activities of various kinds | ¢+ 2] 3% 2}8} 3 2006
of Jangguncha St 3]
A EHAEQD MDCK 2Tl A Al zke] 4k | o ghn) x7) 7} 8} 3] 2006
of o AE 54 & AT e 3]
wae) Al FwAs AAREES A® AA | e 963
SERY S48 20
Analysis of catechins in Jang-gun cha, a green tea | 3F=-X]3E o] okw}st
‘ A 7% 2006
produced on Gimhae 3] FANEZA A
Alpha-glucosidase inhibitory activity of green tea S A o3 2006
in vitro and in vivo Stz 3]
Antioxidant and tyrosinase inhibitory activities of o2 331} 3 5007
Jang-qun-cha extracts =) 3]
Inhibitory activity of Jang-qun-cha extracts k= 2] 35 318} 3 007
against yeast a-glucosidase. St 3]
Glucose uptake stimulatory activity of Sejak of il i Skl 007
Jangguncha in 3T3-L1 adipocytes St 3]
Effect of harvest time and leaf size on catechin )5 2] 3.0 o} 7} 8 5]
contents of Jang-gun cha, a green tea produced in . 2007
: S=h 3
Gimhae.
Hypoglycemic and hypolipidemic effect of §h= 2] 3 7} 5 3 2008
Hwangcha of Jangguncha in db/db mice =) 3]
Antioxidant effect of Jangguncha, in an animal g A g et sl 2008
model of type 2 diabetes mellitus &} 22 1)) 3]
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Aed AAMNELIoAM s oletsr|sd =

1. Streptozotocin(STZ) & A G TS
A3} G4 creatinine % creatinine g A&o] AR, I, T L=
T FELE AaE Ao=® YEY & (Yokozawa et al., 2005). 53 FE
ANA F7IzE AHA A ddxd 2 AF7s AAd 23Ut s
(Renno et al., 2008). Tl SlojA st 2B A FnlA Ass =
d#A A weEbA sl g o HiHA e SAE Bk
R A a3 S Aow U

=2k FEES A3 s ESR db/db moused| JoiA AFEY 2HaAE YEHIL
, Aakle] gloj = Fds F32 e S(Tsuneki, 2004). Db/db mouse®] o] A]
X %;L:_ ‘Q]E_ZJOE glﬂ— gﬁl‘ ol z}“]x]ﬂo}' %:E’Eé‘ 713]—-/1\‘}\]?:]1/

T T —

H %%
G5 ZANA Gud ol @ Ave] EEEHE AoR et (Wolfram ef al, 136).

3. Caffeines AA3I7] flste] b AASE EA2s A7 2o AHYS Eo] 1.20(w/v)e] H
5% 100Co|A 3% &t F+= IS v, 83%2] caffeine®] 743+ a1, 95%2] catechin®]
A=A 5 Aol 93t caffeined| 7= Hdst BlEHAANAE AHg WH < (Liang et

al., 2007).
4. Caffeines A|718tiL catechin #1317 &l 52b F2S YA o]4ksteb A (SC-COy) F
=5 =. SC-COx8l &, = Al HA7bels =9 & 7= ARE 59 2315 2y s F=

39 +=d) SC-COE 333K, 300 baro| A ollA F= Al 91.5%2] caffeine®] A7 =132, 80.8% 2
catechin®] &t. Caffeine AAE 3 H2 ZHS SC-CO2 640g, =% 323K, ¢&
275bar, F=AIZE 15412, H7ME = 9 4 6g9. 1 A¥ 71.9%9 caffeine®] A% A3,
67.8%°] catechin®] ‘Fo} U A (Huang et al., 2007).

5. A olitstetaE o] &3te] E3 A 5AEFH  caffeine® EGCG(epigallocatechin
gallate) = o e 202 252 40-80C, > 200-400 bar, O ¥ 4-7%2
H7E HEE 2433 S. 40C, 400bar, 7wt% 2] ZAoA caffeined FE2 54%°]iL
EGCG2| 82 21% % caffeine/EGCGS 257010 2. ©]¢ 2 Az & u SC-CO9t &
2 37 532 35 & 49 SAEILE caffeined AEF 0T FE817]o AT W9

(Kim et al., 2008).
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