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ABSTRACT

Physicochemical Composition and Physiological
Activities of Ramie leaf According to Drying Methods

by. Kim, Ah Ra
Advisor : Prof. Lee, Myung—-Yul, Ph. D.
Department of Food and Drug,

Graduate School of Chosun University

This study was carried out to discriminate the effects of the ramie leaf
according to the drying methods(hot air drying and freeze drying) on
physicochemical composition, antioxidative and anticancer capacity in vitro, the
antiobesity effect by the proliferation and the differentiation of 3T3-L1 cells and
pig preadipocytes, and the antiobesity and the antidiabetic effects in db/db mice
by ramie leaf ethanol extracts administration.

The results obtained were as follows; This study was investigated to compare
the physicochemical properties of hot air dried ramie leaf(HR) and freeze dried
ramie leaf(FR). There were no significant differences in the moisture, crude
protein, crude fat, crude ash and carbohydrate content depending on the drying
methods, but the dietary fiber content was significantly higher in the FR than in
the HR. The major amino acids were aspartic acid, glutamic acid and leucine,
and the contents of total amino acids, total essential amino acids and essential
amino acid ratios were higher in the FR compared with the HR. The major
fatty acids were linoleic acid, palmitic acid, arachidic acid, linolenic acid. Hot air
drying caused a decrease in unsaturated fatty acids and an increase in saturated
acids, but not significantly different between samples dried by hot air and freeze
drying. The contents of the vitamin A, E, and C in the FR were higher than

those in the HR, and there were significant differences in the contents of

_ix_



vitamin A and C depending on the drying methods. Regardless of the drying
methods, both the HR and the FR were abundant in order of Ca, K, Mg, Mn,
Fe, Na, Zn. The contents of total minerals, total organic acids and total free
sugars in the HR were significantly higher than those in the FR.

There were no significant differences in the yield, total polyphenol and
chlorogenic acid content of ramie leaf ethanol extracts depending on the drying
methods, but total flavonoid content was significantly higher in the HR than in
the FR. The DPPH radical scavenging activity of HR and FR ethanol extracts
were found to be 77.74%, and 77.29% in 1000 ppm, respectively. Antioxidative
index of the HR and FR ethanol extracts measured by Rancimat were lower
than those in the BHT, BHA, and ascorbic acid, but were higher than that in
the control. The anticancer effect of 80% ethanol extracts of the HR and FR on
liver cancer cell line (H460), stomach cancer cell line (AGS), and lung cancer
cell line (A549) were increased with a dose-dependent manner. The cancer cell
growth inhibition activities of the HR and FR ethanol extracts at the
concentration of 800 pg/mL showed greater than 80% on Hep G2 and A549
cell line, and greater than 752 on AGS cell line.

The study was carried out to determine the effects of the HR and FR on
proliferation and differentiation of 3T3-L1 preadipocytes and pig preadipocytes.
To measure the cell proliferation and differentiation, the cells were treated with
25 pg/mL and 100 pg/mL ethanol extracts of the HR and FR for two days, and
dimethyl sulphoxide(DMSO) was used as the control group. Twenty five pug/mL
of the HR and FR ethanol extracts did not inhibit the proliferation of 3T3-L1
preadipocytes, but 100 pg/mL of the HR and FR ethanol extracts significantly
decreased the proliferation of 3T3-L1 preadipocytes by 2554% and 24.52%
compared with the control, respectively. Twenty five ng/mL and 100 pg/mL of
the HR and FR ethanol extracts significantly inhibited the differentiation and
triglyceride accumulation of 3T3-L1 preadipocytes. Twenty five ng/mL and 100
ug/mL of the HR and FR ethanol extracts showed the inhibitory action on
proliferation of pig preadipocytes in a dose-dependent manner. HR ethanol

extract inhibited the differentiation and triglyceride accumulation of pig



preadipocytes in 25 pg/mL and 100 pg/mL, but FR ethanol extract inhibited only
100 pg/mL. Inhibitory effect of differentiation and the fat accumulation on pig
preadipocytes was significantly higher in the HR ethanol extract than in the FR
ethanol extract, and there were significant differences depending on the drying
methods in 25 pg/mL and 100 pg/mL. These actions indicate that the ethanol
extracts of HR and FR may have potential to reduce the fat accumulation and
obesity.

The antiobesity and antidiabetic effects of HR ethanol extract were
investigated in type 2 diabetic animal models. After the 1-week adaptation
period, the diabetic animal model db/db mice were divided into control
group(Control), HR ethanol extract 200 mg/kg/day administered group(HRL), and
HR ethanol extract 400 mg/kg/day administered group(HRH). The body weight
gain, food intake, water intake and liver weights were not significantly different
between the control group and the experimental groups. The total adipose
tissues weight and serum ALT and AST activities of ramie leaf ethanol extracts
administered groups(HRL, HRH) significantly lowered compared with the control
group. The administration of HR ethanol extracts induced a great reduction of
fasting blood glucose, glucose levels in the oral glucose tolerance test and AUC
for glucose compared with the control group. The serum insulin level was
significantly decreased in the ramie leaf ethanol extract administered groups, and
the glycosylated hemoglobin(HbAlc) level was significantly decreased in the
HRH group in a dose-dependent manner. The serum triglyceride level was not
different among the groups. The serum total cholestrol level was significantly
decreased in the HRH group, while the serum HDL-cholestrol was significantly
increased in the HRH group. The administration of HR ethanol extracts
significantly lowered the serum LDL-cholestrol level compared with the control
group, and there were significant differences depending on the dose. These data
suggest that administration of ramie leaf ethanol extracts may improve blood
glucose and lipid metabolism and help preventing or attenuating the fat

accumulation in animals with type 2 diabetes.
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oA Ath(42,43). Al Hell= ol gk &AL A A7 A Y AR
71§13 &3t Alawlo g2 Aol AAF = superoxide dismutase, catalase,
glutathione peroxidase, glutathione S—transferase 52 &47F At} &3 A&
of &2t3l &S YelllE =2 & glutathione, HWEFT A, WEFT C, H]E}Y E, B
—carotene, 7}2E|kolE, EY¥E, ST ol o] Ao| nF JFaet Ftst
249 xaiw Agste Adw, T, obd R o =3 Fa3dk kst o
A ='ls AT TH44), kA AR o8 FREY = AsH A 2EYAE oY
a7 M s R Y FAkstEde] FE] dFHook sy, A=
g 2E# 2o =FFol e Al BT A" KoM g a3HQl Aol
FrkstAle] ot AAsSA L o #HEAl Fd FAksAIl BHA(butylated
hydroxy anisole), BHT (butylated hydroxy toluene) %< €43t a-akstada 7 A
g witel dE AR Eo] ko HHdl, HE F microsomal enzyme &4 F7L,
AWFrEde 543t 2 B9 7hsA 5o EAe] 2HHHA AA L AR
o
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% (ramie, Boehmeria nivea L.)& #|7]&% 4] 7] = 3} (Uriticaceae)
s ato]l EF=Z, AT et F21(50), YA = FHoRAolR
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th(52). &

Hd, Ag, 5, Ao o ol gloew AL BEY &Y, &F, i, I F
T B%, B 58 Agssd 2d90a dEA QrkG3). o)Ay BAE B
2ot 9o FAR 2olum F7)E BA D s AE F 5o AF ARE 2
gr, de FAorE o gHo ou Free AL AHsd VB, Fopx, 1
AF, 97 o2 s 2edu ok 539 AL o] &3 hEHA &4

RFolyt A7) AL Hszstal 553 15 JHAW, AHolAdfa
obm =4k HIERRI C, Ca, K, Mg 5o S5 <7 2Fo|th5h). 2 olA /a7t
Fatrhar dE FulF(20.7%) 9 FH(24.8%) 00 H]sko] Aol dfAvF 39.7% =
& o Ja6), Holdfa Folli= cellulose’l 686~762%= 8 A4
o]l hemicellulose(13.1 ~16.7%), pectin(1.9%), wax(0.3%), lignin (1~2%) %
o2 A AukE7). = AA Wl 4sAES A AskE flavonoid A S H R
af RAlEdHS S8 sk FE 5 ueks A Aol FaEol Slo 7
SAE dHs FolFe BAVE AL, v S Awjel Fom w=3hx &3t
gttt ZAYde 2t Be F phenold flavonoidE i3t ¥ phenolic
compounds< ZH T 4n), e 2urt 68 EL ZAow HiuFATt
(58). EAJQle] At dE4hv 44 AEs JdAEAEA Y] 7sds 7HA
3 o (59), dadrt o] BAAS
of EETE T HAETY F7FFo] Fof RAS
Aoz B aEATHE0).
AAN7FA By BAIQY I AP REe BAIAQ o]Fdhd AR (56), EAIAL]
543 3t &461), BAIde daks a3 9 A EFO] g AE
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HE Ao 2o AdhaL 7hd 5 @k &

ofj
off
S
2

Ko
o,
18
Lo
2
o
N
)
o
[-40
o
>,
N
rr



t‘sc}:

%

-
T

(63), ZAlo] 39 loperamide® F=F Wnjo] 1] X

t‘sc}:

e

-
T

Aol W]

o eyl @

ol
2%

719

b 2

3|
<

T3 o]

ATt

TEo] HiF

o BB

H A HA] LA

(64)

A7F A7y

BHu
Sk

Hh

574(66), W

%)

kv
=

7l mE

g

3} A (65), BAY

41

=il
=

e
il
o~

K

AT 7ls

al

X
;O_l

K

1

o

oA EAIYS o&

A7 AE I o

ki3

2ol o

0%

™

file)

ol

c
el

el
oH

o]
julg

o

K
<

X0

el
oH

o

3
oF
el
Njo
To

s
N

Njo
olo

o)

oH

A 2 A

ey
)
<

e
il

oH

a]
wr

Hlo
Nd
Ho
K

o

exoA Az7} Aoz

Lo
N

A 71AGE e SR

Aol 2 o1 (69)

2o &

Holy o] 4ol

A4e]

A TFERE AxRFER B

ol th

HH
L

HEH

S

) 3%

H

ATH70).
| &7 ol

J

g @il

AZ H]

T ATHTD).

!

7F A

oy
G

KN

el

o

X0
o

o
=0

ol
oH

sl

S whalo] ol a

3|

A A ol T

g 5 9ol mAQe A

olo

AES 2AZ A

ok

ERERS

M= 4

J

Al 2857 9

S

o

gol et ee AR

s}
ol

g o



4
N

el

44

o
il

0

0

Jo

=K

il

0

0
Bo

2ol

AT EAY

=

2} A

B

—
fie)

I
i

r

el
i

=K

=il
=

kil
of A A

. in vivooll 4 B =k

sk &

)

o} B3 in vitrool A

)
1o
il
=

1
ﬂ

il

YA
s Y

3, 3T3-L1 A& +A

g

=

5}

=il
=

ol

=AY Aol

db/db v}-g-2~o A &

=13
=

P

¢}

A2

=1
=

®

)

)]



w AF ARE R RAIl2 20119 99l FARALEH FeIHAoETH
Tkl AR & AP 2 blanching A 2]8t it Blanching A 2fe] &4 &
A

A A% F2 e BALE 0§34, blanchinge AEETF A Bk of

Yzt FA A3 ] #AE s & A(peroxidase) & BEEASIAA F4 WstE #HA3}st
7] W&o A33kAtl. Blanching 272 100Col A 1#7F blanching ¥ 2% &

of 187t 4=A3sFaL salad spinner(Caous, WINDAX, Seoul, Korea)E& ©]&3}lo] &
715 AAsIAS dFdx EALE Hz 2ZAYS 9431 x7/(GNOI2, Hanil
GNCO Co., Ltd., Jangseong, Korea)E& ©]&3to] 60ToA 40A17F AZXAIHL, &
ANRZF BAQE "z BEAYS 70T deep freezer(MDF-U52V, Sanyo, Osaka,
Japan)ol A W5 A7 & FZAAZY](ED 8512, Ilshin, yangju, Korea)E ©]-&3}<]

“70TCAA 72A 3 AZAIAY. 83 ZAYS 2H2F 1 kg® 48] Azxs9oey, dAx

FEe Az A AR OE A2 F AR Addd 9FA2 % 57
Az 8 RAQEe B/ vk F 70CAA ERBSHEA ARE AEHY

A2d AzYH WE ZA Y o|FEgH P&

~

BAele] ANk 412 Association of Official Analytical Chemists(A.O.A.C.
W (72)0]  Fdke] AR eH,  FE2 16T AtEdxd, zdwEe
micro-kjeldahlH, ZAW2 soxhlet F&EH 9 23|22 3|spgoz FAs4a, 24
ol Aty AAT EFW (Enzymatic-Gravimetric method)oll 2]3le] A&t &
TeE2 100014 =, 2ad, =AY, 238 H Holdwa gEe A @

o2 e AT



2. FA okl = £

TA ot Al B B A& 05 g2 18 mL test tubeo] A #de]l 6 N
HCl 3 mLE 718t 7t 253 5 120C =2 setting® heatting blockell 244 ¢
ol Fot JtEE AlHT RSV B AlgsE 50CoA rotary vacuum
evaporator(Rotary vacuum evaporator, Eyela, Tokyo, Japan)Z 2F& A|AS & 7+
%} - F53 Sodium loading buffer® 10 mLZ A &3ATH73). o]F €9 1 mLE
F3ted membrane filter(0.2 uM)Z o] gk thg ofu|x=iF ApE A 7](S433-H,

A

Sykam, Germany)®Z A5t ow, 24271 Table 13 2t}

Table 1. Operating conditions of amino acid autoanalyzer for total amino

acids
Item Condition
Instrument S433-H(Sykam Germany)
Column Cation separation column(LCA K06/Na)
Column size 46 x 150 mm
Column temperature 57 ~ 74T
Flow rate Buffer 0.45 mlL/min, reagent 0.25 mL/min
Buffer pH range 345 ~ 10.85
Wavelength 440 nm and 570 nm




A upal A8 Wungaardend] W (74)e] wek A& 2 g8 chloroform-methanol
2 F= - o%ste] Ashwsd ANE of 100 mgs 7HAE EEkaAol FHeka
IN-KOH - ethanol &} 4 mLE 4o #FA%eol flojd w7hA] kAl v+
14% BF3-Methanol SmLE 7Fstt}. W27l & F-&ete] 5&%F 80TolA 7Fd she
methylester3} s}, o] fdo] NaCl E3}8&9 3 mLE 7}, YAl hexane 2
mLE 7tsto] 50 A 5 A &4 AAsAL BT w3 T
NaSO,E Yol FES AASL 1 mLE  vialdl AHITF F Gas
Chromatography(GC-17A, Shimadzu, Japan)® #24slion, X ZAL Table 2
o

Table 2. Operating conditions of gas chromatography for fatty acids

Item Condition

Instrument GC-17A (Shimadzu, Japan)
SP"-2560 capillary column (100 mm length x

Column 0.25 mm id. x 0.25 um film thickness)
Oven temp. 140°C (10 min) — 4C/min — 240°C (30min)
Injection temp. 250C

Detector temp. 260°C

Split ratio 1:80

Detector Flame ionization detector

Analytic time 80 min/L sample

_10_



4. ¥Rl 4

HIEFT A9l HIEMY E B4 A%
gtk AlE 0.5 g, ascorbic acid 0.1 g ¥ ethanol 5 mLE #3ate] 80ClA 10

oK

A mFdFEeE AEdHMB)E TIeer F

B2 7bdd & 50% KOH& ) 025 mLe H7beta 2087 71938 b /55
24 mL9} hexane 5 mLZ 7}3le] 1900 xgol A 2083+ YAE2] At AAAS
22 & hexane 40 mLE 7}8la Centrifugidte] A A E3 e FHFE
7hste] 103 B & &S AASAT o S 33 wrEe ) od §ds
gtalo] NapSO4&E ©53}al rotary vacuum evaporator® hexanes 7¢t - %3 3,
HPLC (LC-10AVP, Shimadzu, Kyoto, Japan)® A8t o EAZAHE Table 3
3 2

HELH C ¥4 Rizzolo 59 W (76)o] wagl A 55 5 g2 metaphosphoric
acid(HPO3) &< 20 mLE 7tete] =3k tha 1,900 xgel Al 2047F A4l gt

%o membrane filter(0.45 ym)® o] 3}3sle] HPLC (LC-10AVP, Shimadzu, Kyoto,
Japan)® FAslg o BEAZAL Table 49F #t}.

_11_



Table 3. Operating conditions of HPLC for vitamin A and E

Item Condition

Instrument LC-10AVP (Shimadzu, Japan)

Column Shim-pack GLC-ODS (M) 250 mm

Eluent acetonitrile : isopropanol = 95 : 5

Flow rate 1 mL/min.

Inj. volume 10 uL

Detection Retinol : SPD-10A (UV-VIS Detector 254 nm)

Tocopherol : RF-10A (Spectrofluorometric Detector

Table 4. Operation conditions of HPLC for vitamin C

Item Condition

Instrument LC-10AVP (Shimadzu, Japan)
Column pBondapak Cig (3.9x300 mm, 10 pym)
Mobile phase 0.05 M KHPOy : acetonitrile(60:40)
Detector UV-VIS Detector(254nm)

Flow rate 10 mL/min

Injection volume 20 pL

_12_



5. 7714 &4

714 42 AOACHH7T2) et A= 05 g, 20% HNOz 10 mL 2 60%
HCIO; 3 mLE F&to] Fgald wj7b+] 7Fds § 05 M HNOsSe.= 50 mLE A
gohdTh BAYEE HE AL B ¥, U2 vialol 8 mLY Hshe] HE GO
% 993, 05 M HNOsE tETE st AREFRAREN(AA-6501GS,

=
Shimadzu, Japan)® #A1stglon B2 %71& Table 58 #Zt}.

o,

Table 5. Operating conditions of atomic absorption spectrophotometer

for minerals

Item Condition

Instrument AA-6501GS (Shimadzu, Japan)

Lamp Item Ca Fe K Mg Mn Cu Na Zn
qaelensth ppg oas3 65 2852 2195 348 3302 2139
Current (mA) 10 12 10 8 10 6 10 8

Slit Width (nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5
Lighting Mode BGC-D» BGC-D; Non-BGC BGC-D; BGC-D» BGC-D; Non-BGC BGC-Dy

Burner height

7 7 7 7 7 7 7 7
(mm)
Fuel gas Flow 20 929 20 1.8 20 1.8 1.8 2.0
(mL/min.)

_13_



714 #48 Kim 59 BH@Dd wet Als 1 gol 7 50 mLE 718t
80T FZFoA 4A7r 7}FE 3 t}& Whatman filter paper (No. 2)& o] 38} a1, of of
< rotary vacuum evaporator® ¢ - =% & SHIFE 10 mLE A L34 Ion
chromatography (DX-600, Dionex, USA)Z ®A3lom EAZAL Table 634

2ot

Table 6. Operating conditions of Ion chromatography for organic acids

Item Condition
Instrument DX-600 (Dionex, USA)
Supelcogeltm C-610H column
Column
(300 x 39 mm, 4 um)
Photodiode array detector
Detector
(M990, Waters, MA, USA)
Mobile phase 0.196 phosphoric acid
Flow rate 0.5 mL/min
Inj. volume 15 uL
Wave length 200-300 nm (main 210 nm)

_14_



7. 74 B4

T8 A2 Gancedo WH (78 =3t AAIEAT. A5 1 gdll 80% ethanol
50 mLE 7}8le] heating mentled]A] 75C=Z 5A17F 7}43 ths Whatman filter
paper(No. 2)& o]¥}s}1 o 98-S rotary vacuum evaporatoroll A ¢t - 55 %
mLZ A-83}o] Ton chromatography (DX-600, Dionex, USA)Z #4353} o,
A Z7L Table 72 Zt}.

He

—
o

H

Table 7. Operating conditions of Ion chromatography for free sugars

Item Condition

Instrument DX-600 (Dionex, USA)

Column CarboPac TM-PA10 Analytical (4 x 250 mm)
Guard CarboPac TM-PA10

Eluent 18 mM NaOH

Flow rate 1.0 mL/min.

Inj. volume 20 uL

Detection ED50 Intergrated Amperometry
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8. TAA=

Al 3
=

2 HH o=z 33 dbE At A& Az H Agox dojxl A
= SPSS rogram(SPSS version 17.0, SPSS Inc., Chicago, IL, USA)S 9]
o A EASIET A¥davd HHrRT AR TASA A, AH o A
_]

Student’s t-testE A Alsto] FoAdS HASIA T

e

o)
rlo
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FAAZ " BEAY 23S 100 g T 80% ethanol 1,500 mLS H7kst £
7S &3 66C 9] heating mantle(Mtops ms—265, Seoul, Korea)ol 4] 3A]7F
%3t} Whatman filter paper(No.2, GE Heathcare, Buckinghamshire,
UK)Z o3ty on ofds 40T 48 AolA rotary vacuum evaporator(EYELA
-1100 Tokyo, Japan)® Sw& A Ast A 553 v 244=%

Fe FEE TER AN 579, AR AsE UAE] 9l

g% H A0z @ 2NN oE

o

%59 % polyphenol ¥ &2 Folin-Denis
H@0)ell wel S ATE Test tubed] EAY d&E FE=E5 224 1 mL3t
Folin reagent 2 mL& Y& ¥ A2o|A 327 AX 3 1S 10% NaCO3 2 mL<
A7 e o, o] S &3ksl & 30Tl A 40F7F A A3 21 UV-spectrophotometer
(Shimadzu UV-1601PC, Kyoto, Japan)E& AF&3le] 760 nmolA F3 =5 SH3A
o EFEFHE tannic acidE o] &3dte] HE¥ %710, 02, 04, 0.6, 0.8, 1.0 mg/mL
7F 92 ZAstgon o] AEarHdormRE AR F9 F polyphenol S

ics
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Y. F flavonoid &% =A

% flavonoid ¥ &< DavisH< W3t HHE®D | wpe} SAH3IAT BAIY o
£ =% 7217 1 mLo diethylene glycol 2 mLE # 713 <& 1IN NaOH
20 ulLs Ya 37C  water batholA 1A o wEEAZ &
UV -spectrophotometer(Shimadzu UV-1601PC, Kyoto, Japan)® 420 nmol A &%
=5 SAsHY. EFHA4L2 ruting o838t HF $%=710, 02, 04, 06, 0.8 =
1.0 mg/mL7} S %5 XA o, o] AHFrdoz2HE AlRF9 flavonoid &
= T3k

t}. Chlorogenic acid & =3
Chlorogenic acid $F#< sodium molybdate 5 (82)0l whel Attt A
Nete FEES 22 1 mLel 2 mLe 5% sodium molybdate solution(50%
gAog ZA)I} EFstar 970 2 mLe 50% ethanol §-& 410 Al
o] E2 (A7 w3 3 Whatman filter paper(No.2, GE Heathcare,
Buckinghamshire, UK)® ¢]3}3}¢] UV -spectrophotometer(Shimadzu UV-1601PC,
Kyoto, Japan)® 370 nmolA] SH =S =Ase] FFE4AE AE3F chlorogenic

acid®] standard curve®Z 5Bl A =3}t
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2}. DPPH radical £A% &3

EAY g FEE9 22-diphenyl - 1-picrylhydrazyl(DPPH) radical A~ 5 <
Blois®] ®H(83)& o] &3te] Sttt EAIY s FEES 27 1 mLy

0.2 mM DPPH 1 mL& test tubeol] #H3d §F &3Fste] 37Col|lA 307F WAl A
UV-spectrophotometer(Shimadzu UV-1601PC, Kyoto, Japan)& AF&3to] 517 nm
oA FHEE SAHSAH. o, &4 HuE fete] FAdNWETSZ vitamin C

o} 34 satkslAlel BHASH BHTE o] £35le] Sast oz =434t BAY
9] DPPH radical £27%< (1-AE8 @719 FF=/F 4719 F35)x100

=
I

2z
of olate] Astatel ey,

ol gasAs 574

Ak e A =(antioxidant  index, ADYE Joo %9 W4 <9]&e] Rancimat
(Metrohm model 679, Herisan, Switzerland)s ©]-&3}e] 43ttt ZA Y o &
FEEo E2FE &WiE ¢ds] AAF FEel 600 ppme] HXEF soybean
oil(Sigma Co., USA)o| #H7}s}a, E%JJr(Ultrasonic processor, UCX-750, USA)Z
o] &ste] AN FE=EI FAV F EFHEE SHATE Rancimat®] 54 =12

7}7; 30 g& Wk$-87](reaction vessel)ol| F 31 EFF 70 mLE

7] (measuring vessel)°] Y2 % 110ColA air flow rate 20 L/hZ 3} 4+

NI\
o
ol oo Ko

44 s, BE S4AE 35 W 4dse 9 go WFAZ ¥
Aekga, 71Ee] 4§ Fashael BHASH BHTS 1<l $23449l vitamin CF
FA il Arkekel P o ww B@sarh
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3. ZAY dge FEE dAXE F4d vA= &

7F. AIEZ W ¥

2 Ay A GAEFE QAA FAAESQ] Hep G2, 1A xS AGS,
A FAGAE] AS9E A EF L (KCLB)o A ¢ whol ALgatith. 2 Al
X F+ 100 units/mL<e] penicillin-streptomycin(GIBCO, Rockville, USA)Z} 10%<]
fetal bovine serum(FBS)e] 3Ff%¥ RPMI(Rosewell Park Memorial Institute,
USA) 1640, DMEM(Dulbeco Minimum Essential Medium), MEM(Minimum
Essential Medium)®W X & AF&38}e] 37T, 5% COs incubator(Model 311, Forma,
USA)o A v FstAaet. ajde zhzte] dAE= dFddd 2~33] refeedingdtil, 6

A=

~7% 7o phosphate buffered saline(PBS)Z A& 3 & 0.05% trypsin—0.02%
EDTAZ F&H AxE Fg8 d4id st 1 5 JA9 Az wiAE
23 ylog ANEI FuF BEAHLEE 2 £33t 75 mL cell culture flask

oA Ak et Akl

W e Ad R g dAE BEE A

dAE AFA sHE FAHS7] 9§ Ishiyama (859 WH  wet
MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide) assay® 23
atalh. 5, 1x10° cell/well 52 96 well plated] 100 uL¥ 33 F 37°C, 5%
COz vl F7]ol A 24A12F v ¥ 5, A vl AMEE wix & A7kl wfj Ao LA
TR IMHE FEES 100 uLE H7bste] vhA] 24A13F wigetith wi g o=
F 2 mg/mL F%° MTT A %S well & 10 pLA 253 thg 37C, 5% CO: Hi
P71 A 4AZE & MTT Alefe] x3td wiAE AAsaL DMSO(dimethyl
sulfoxide) 100 pLE 7}t & ZF2olA =2 A]7]31 ELISA Microplate Reader
(ELx808, Bio Tek Inc., Winooski, VT, USA)E o]&3}o] 540 nmolA T3 L=E
SA3sAn 424 dHAE T4 JAES B2 A wEt AEES FAISSH
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Cell viability AMaAETe] 4=

. = x100
(% of control) control 3%
4. T A A
RE ARS SY40E 33] vk AAste] d& Ana 1 Ao dojzl 4
= SPSS(Statistical Package for Social Science)Z o] 83to] =74 EAlstgch 2
ArG i+ T AR FASA AL, Al e o] Hirx £ dYujE Al
A (one-way analysis of variance)s 3§+ & SA4 FYAd HAL p<0.05 o

A Tukey's testE ©]g38te] g5 A (Post-Hoc test)d} o™,

=
A frold AL Student's t-testE AAIEte] FodS A4S
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1. BAY deg FEE9 3T3-L1 ALAFAETY 47 £
3t A&

7}. 3T3-L1 AW ATFAE 0] F

3T3-L1 AWAFARE] vjkd Chen 5(86)2 Wiel wat HASATE 10%
FBSE &#3 DMEM H#Hi#& o|&at] 6-well wjEFEHAl F4& 1 x
10°cell/well, ¥3}= 0.3 x 10°cell/wellS HFati 37C¢ 5% CO. incubatorel A
ekt o, A 23 BT welld 2 mLe viAE AFESIA T BAIY &
o] 3T3-L19 S mA= GaFs dolrr] S AHE & F=25H AxTsE
SAsh=s E7hA 293 10% FBSE E¢3 DMEM HjA|ol wj<Fstalnt. 2AI
F=0] 3T3-L1¢ #3toll WA= JFs dolrr] fls] AHg F=FE 73
A7FA] 14L43F 10% FBSE 73 DMEM Hi=]o wjetaldar wix = 2 mfct
WA FATG. E=g FEE g4 B3 =E #8 inulin(10 pg/mL),
dexametasone(1 yM), IBMX(0.5n mol/mL)E #H7}&d L, 29 F
pe/mL)2] insulinro® 315 FE3T RTe EAQY dEE F&
A 3F=d AFE¥ dimethyl sulfoxide(DMSO)E A gstgdom, =AY o

2o ATE AN 9uRy 22 59 A3

it

B A

o

P

.

1}, 3T3-L1 AHATFHAEE 24 =23

o
ol

3T3-L1 AWAFAEL] S22 trypsin A8 & AE 5 =AH3dJE=d 21
e oS3 2ok AlxEe] 4717 #1936 well platedl A aiAE 25 A A sk
i 1 mL9 versene®Z plates Aol F, 360 pulel verseneZ} 40 pL<

trypsin ¥ FF 48 FH 58 %<t incubation AlA AEZS plate Bl A @
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ojr=dl 3 15 mL eppondorf tubedl cellS 433t th Cell suspension 10 pL&

=
A}8-3Fo] Hematocytometer(Wenk Labtec)® Al L5452 =4 a4t}

o} 3T3-L1 AWAFHES] 23 23

3T3-L1  AMAFAxEe] ASAE=e 31 Are widsd Ax9
glycerol-3-phosphate dehydrogenase(GPDH)¢] @A =5 =AH3 o g7H 135 =
o, 71¥xHo2 Wise®t Green(87)¢ WS A&3d}
6-well plate®] ®jFNS 3] A ASFaL phosphate buffer saline(PBS)Z Fol3)
= oA Mol & 260 ul. homogenizing buffer(pH 7.4; 0.25 M sucrose, 5
mM Tris base, 1 mM EDTA, 1 mM dithiothreitol) & ©]83}°] 6-well plate?] A
¥ = scrappingdte] 1.5 mL eppendorf tubed] F=F3] 717 A3 9o ZolFUArt.

So% 6 watt® 10% H9 A XE  sonication(Sonics & Materials, Ins.,
Newtown, USA) AlA 2580 xgo & 4TColA 108 FoF g Az A&
(supernant) 200 pLE #Ha A M= eppendorf tubed] %71 ¥ assay buffer(100
mM triethanolamine, 2.5 mM EDTA, 0.1 mM B-mercaptoethanol, 0.176 NADH)
800 ulLet 71& <2l 0.16 uyM dihydroxyacetone phosphate lithium solution 100 pl. I
g AEd 150 pulLE cuvetted] ¥ shakingdt F  spectrophotometer(Shimadzu
UV-Visible Spectrophotometer, UV-1601, Kyoto, Japan)Z ©]-&3} 340 nmol 4]

FHEE S48 GPDH 24 & S50

ol

2} 3T3-L1 ARAFAEY FAAL &F 53

X

3T3-L1 ARAFAESY £33 = Fol AAHE T8ALS 404 WHo=
sl 23 = 9 fA¥E AIXE PBSE o|&ste] 33 FAE %, 200 uL
] M-PER mammalian cell extraction solution(Pierce Inc., Rockford, USA)E %
of Mxs AT T ez etk g AELEAS 15 mL

microtube°ll &3 %, 3023t L5olA RSt Al27E SdstA S E =S 8

d
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th AIZE A3 5 4T 1,792 xg®2 A4 FElete] dFdS A3l AFEstith
Glycerol standard(Sigma—-Aldrich, Louis, USA)S o]&3le] FxEz 343 &
(39.0625~2,500 pg/mL), ZTo 2 A& Y. 96 well ELISA plateo] 160 plL o]
free glycerol reagentE ¥ il 5 ulL ¢ water(blank), glycerol standard, samples 2}
Z+ o] wellol] YAt} Tappmg‘ci}oi plateE EE59 Z} well?] &do] MHolEE 3+
S 37ColA 53 wgstal 540 nmoll 4] initial absorbance (IA)E 73t 7t
welloll 40 pL9] triglyceride reagent® % il tapping sto] 4lojw 3 37Co]A] 5
I F7FH o R WESAIZl F 540 mmoll Al final absorbance (FA)E A gt} TA9}
AE 53

oj-&3sto] AR TAA] TEE EEA

2. ZAY deE FEEY HA APAFARZY T4 23

7h AA ARATAE £

2 A A A 3 (preadipocytes) = Al A A= o] S 2o A RgafA] uj ek
S ¥ e, AW x2S AFEsteE ol v AWHFAEe 87t ol W
Foltf, AF 1~298 H AF 16~17 kg A =S CO, gasS o] &3lo] 24

AR AIZL F 30% 8= AFHG & A 0% SR XS & 5 & 3 HA
%

A E Lo A FA A& 8~10 g A% wolWlth o] A& A AEg Fo
collagenase®} &7 shaking water batholl Al 40% &<t w3k 3 250 ul nylon
screen 2 oA a| A A8l oF ® AWEAS AASAY. oI & 1,500 xgo 2 10

T s dAEE dA ARHFAETE EoQle HAES Kreb's ringer
bicarbonate(KRB) bufferel]l oAl 1,796 xgo & 1087 48 Zd 75 ulL
nylon screen®. 2 o3 & WA FTAEE F=F
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. A ARATFAE o) &

A AAFAEY] # %S Suryawan 5 (88)9] Rl weld A A e
A3t AWAFAE 5 hematocytometer(Wenk Labtec)E o] &3Fo] ZAMSE &
10% FBSE g3 DMEM/F-12 A& ©]&3to] 6-well sl FH Al 524 05
x 10%ell/well, &3 1.0 x 10%ell/wells HZE3+3 37C2 5% CO, incubatordl A]
ksl o S43 B3 BF welld 2 mLe WA S A&t HES o
ALdTRBOS #2 ol&d F& AAstrl 9 FBSE oA &
DMEM/F-128) A & 23] Ml etgivh. BAIS F5&o] AMATAEY] F2d v XA
= GYFE gotrRy] Ss AHS I FEHYH AEFE SASe @A 10%
FBSE 2§k wjAo] ittt BEAd FE=0] AAFAELY &3t v A=
BAFS dotr 7] S AFG FEHFYH 23 S8 d7HA 10% FBS@F insulin(600
pg/mL), transferrin(l  pg/mL) %  hydrocortisone(500 pg/mL)S -3+
DMEM/F-125 Ab&3ate] widstaiar, wiAl= 2¢vith wAsileh fi x2S =2
o olEe FEBS sstEt AHgE DMSOE Hejstgdon, mAQ ofwe

FEus AXE AHT d25Y 29 S A stk

-

of

A

=

¢

o A AFAFALE 34 =7

£

A AGAFAES] FA2 trypsin AP F AE FE 33
HE T3 2ok Al S27177F 23 F 6 well plateol Al wj A& 25 Al A st
1 mL9] versene® & plateE o]+ & 360 uLel versened 40 pL2] trypsin ¥
. FaF 4L FH 58 F<F incubation AlA AEE plate vlEolA Hojrmy &
1.5 mL eppondorf tubedl] cellS A3}l Cell suspension 10 pL& A}

Hematocytometer(Wenk Labtec)® A|EFZS =435t}

A\
o,

rr

];ﬂ 1 HOL

my e

=

p
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A AMAFAEY ASAEZRe B3 ATE Wised Green(87)2] W o=
el AMxe] GPDHY @4x=5 SATS=EZMN rHedl=dl GPDH+=
dehydroxyaceton phosphateZ glycerol-3-phosphate® v} =0 #oddt= F 4ol
t}. o] glycerol-3-phosphatet= SAA % Ao U87F Ha AL x5
AEA A A THEo R 7] wFd] GPDH @455 AWdFMEY A5A A Ez
o B3} AxE SAste B4R A HSITH

A AGHAFAEY F3 e Fol AE FAHAAYES EaH WHoE &
Akt 23 = % fxE" AEE PBSE ol &3t 33 A% ¥, 200 uLe]
M-PER mammalian cell extraction solution(Pierce Inc., Rockford, USA)E 4
AMEE AT g ez skt 24l A28 H4LS 1.5 mL microtube?l]

1% 307 deoll A WAste] MErE fdEA SlEES st AlE A
I 2 4TAA 10,000 xg2 DA st A AS Ao AFEsEA T Glycerol
standard(Sigma—-Aldrich, Louis USA)S o] &3l F=WE 343 F(39.0625~
2500 pg/mL), Zo 2 A3ttt 96 well ELISA plateo] 160 pLe] free
glycerol reagentZ ¥ 1. 5 plL¢ water(blank), glycerol standard, sample< Z}7Z}o]
wellell ¥ 2th. Tappingsle] plateE &5 2t well?] &9o] Hol== 3 & 3
7CoA 5&E3F wikstdtl. 540 mmoll A initial absorbance(IA)E A&t 7
wellell 40 pL2] triglyceride reagentS Y il tapping o] 4jo]s+ % 3
I F7E o2 dbS A TE 540 mmoll A final absorbance(FA)E
£ ol&sto] A EUHe ALY sxE A=
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v}, Oil Red O staining

AGATFAES] 3} 2 s 694 Foll wixE AAT F PBSE o] &sto] 4
g MZAHsta 10% formalin £ 4-& o] &3t AXE 1At Axd AAAdE lipid
droplet®} Eo]x oz W&3l= 0.3% Oil Red O(Sigma 00625) &HS o] & 3o]
AAstR o, dME MEs dujgdor BEAs T

Olr

3. TAA=
AL HgA o 33 dbE AAjste] d& A=z 2 A A Aozl 4
PSS(Statistical Package for Social Science)Z o] &3to] =7 A A

PELEFLAR EAFAL, A Aok oo BEA B AdufA 22
J‘

!
e

A=)

-
L

S
g

BN

o

1 =]
A (one-way analysis of variance)s 3+ + SA4 F9A HAL p<0.05 o
Al Tukey's testE ©¢]&3le] A5 74 (Post-Hoc test)s}

l:’__
A el AL Student's t-tests AAISH Fojde HASA

Mr ool

_27_



2 Japan SLC Inc.(Shizuoka,
5 24vyE

=
BA

N

W el

Q]
=

et

3|
&

st db/db v}

2

bol g4 Ao

A Al

A=k

A5d EA e db/db vh-20 4 FH|

o o T NOR
oy N N zh o NF [
I -
oo w W R
ﬂﬂﬂﬂ%mmw
X5 o _ﬁ T
R R oy B B o
ﬂrEE B I (S
T4y R PR
Ho H <
ﬂﬁ%ae%wmwmx
e - — =
,mwjlu,xoﬁzﬂ,ﬁxﬂn.
le))Zonudl
(LT =R SN o
ﬂn@@%i»ﬂ
o 8 S S @ 2 —
B & o X X
W s 55 & ™
ﬂ%fmdmﬁl%i
mﬁmwggﬂ%ﬂ%
vzel
- S
T B Eg W
T AR RV
oy & 8 & d B R
N ¥ <€ = B
ﬁIdlyy]ALl,ml
@ g T o
o T8 N gy T
I R R n
%iﬂﬂﬁgaﬁg
T o= Mok T e S
T WU U T 8%
edlm_.#m%..mmMnNumuﬂ
maXETﬂW‘_DZL
(44} 6]
& W om g P TSR

_28_



Table 8. Experimental design

Groups Diet composition
Control Normal diet
p— Normal diet + Hot air dried ramie leaf ethanol extract
(200 mg/kg, b.w./day, p.o.)
- Normal diet + Hot air dried ramie leaf ethanol extract

(400 mg/kg, b.w./day, p.o.)

UModified AIN-93 diet(89).
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Table 9. Composition of experimental diet

(g/kg)

Diet Composition

Normal diet

Casein
L-methionine
Corn starch
Sucrose
Cellulose
Corn oil

. .1
Mineral mix"

. . .2
Vitamin mix”

Choline chloride

200

500

100

30

100

35

10

2

L2 AIN-93-MX mineral mixture and AIN-93-VX vitamin mixture(89).
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2. 89 3 A7

o] 2
248 AR AgaRE Tem 49 AYEAE 5] 09% YIHIFE
ol i del 2 e RARAL AAGD AR FRE AAT F RAS

3. @d9 AststE HA

¥ # % alanine aminotransferase(ALT) % asparate aminotransferase(AST) &
Aa 83 F FAAYN(Triglyceride, TG), ZZd 2~H = (Total cholesterol, TC),
HDL-Zd28E e daAsistd Ai &4 71(Fuji Dri-Chem 3500,
Fujifilm, Tokyo, Japan)& AF&3te] S43tAth LDL-Fd 28 E 32 Friedwald

A (F2U2HE - (HDL-2A2H0E - SHAW/6E)O0 oste] Axtsldlnt.
4. A8 ¥ 93 54

, 2,4 3 6574 dde=S 12M70 A

= 0
2271 & mel AuoA APt dFSA7](Accu-chek active, Roche,
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5. 8% ded R FISEI =N dF S

g F 9<€d g2 insulin radioimmunoassay kit(EIKEN Chemical Co., Ltd,

R

1838t S4stle, 95 T3 =2 (HbAL) FF2 A

o

Tokyo, Japan)E
e A™o|A  MicroMat'™ 1 Hemoglobin #4]17](Bio-Rad Laboratories,

Hercules, CA, USA)E ©| &3t ZA st}

6. 3% AN L YW AA

Yo WA SES A7 Yool FH3sF AAHOral glucose tolerance test) S

]

TE 1Y Aol mg2E 1247 A &

il

}'le

(e
to ¢

8 9 ok
T 2 gkgd &§Fo® AT & o 0, 30, 60, 90 R 1203 HA o=
Ao x Fele AR F PGS AUt WgE dael B2 Agwg

Pruessner %(91)0] A A3+ o}efo] 32l ¢

r (o]
ok
1>

(Area under the curve, AUC)=
o] &3l AFEEA T

AUC= [{(M2+M1)/2}+{(M3+M2)/2}+{(M4+M3)/2}+{(M5+M4)/2}
(M1=0+, M2=303%, M3=60, M4=90+, M5=120+ 43 A He] d9)

7. 3AA=

BN Ao EAREA A= SPSS(Statistical Package for  Social

Science)& ol-8alA EA BAAY. 29T BFERELAZ RAGAL, 1F
@A o BAN f4de @S] s AL BAEA (one-way

Fo| A Tukey's testZ o] &3+ AlZE

_{

T

AN
o
o
ol
&

analysis of variance)S Al 3

A A (Post-Hoc test)S 2 A8k T}
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A3 A4 2L uF
A1d AzYH WE ZA Y 0|5y P&
_/':

RSl F2o HxFE&E Table 103 2ok dF5dx 4
TEX 7 1147%9F 1081% =2 A2y & &
o FoHQl Aol= gle Aoz yEut Kim 5(92)¢ Aol Az o

2 Az AxFE&EL 20X A5dA 201%=2 7HE =9k, o2 dA

sl Z A 52(179%)2] <olAtial HaE gt ¥kE Lee 5(93)
o] Husk AR wE oFo AZRFES AT AZE(10.00%), 5271 2(8.20%)
co g = yelutt wEb Az wE dx4FES Algritt

Table 10. Drying yield of ramie leaf treated with hot air and freeze

drying
Drying method Drying yields (%)
Hot air drying 11.47+0.63"
Freeze drying 10.81+£0.55

VAll values are expressed as mean+SE of triplicate determinations.
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Table 11. Proximate compositions of ramie leaf treated with hot air

and freeze drying
(% dry basis)

Ramie leaf

Composition
Hot air drying Freeze drying

Moisture 3.17+0.18” 3.54+0.05
Crude protein 27.42+0.55 28.79+0.61
Crude fat 7.02+0.41 7.80+0.52
Crude ash 16.86+0.35 16.33+0.44
Dietary fiber 35.58+0.85" 33.70+0.75
Carbohydrate” 9.95+0.27 9.84+0.24

”Carbohydrate = 100-(moisture+crude protein+crude fat+crude ash+dietary fiber)
YAll values are expressed as mean+SE of triplicate determinations.

*Significantly different between hot air and freeze drying by Student’s t-test at
"p<0.05.
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3. T4 obe] et

AZAZ W EAAZ WAQ Buo] LAolu b TS Taple 129 #oh
FTHx 9 sAAx BAY B BF 8F dFotn 4k 9% ol e
Ahol AEHo F 17F9 ofnjiite] HEHAY ¥ x B AT A
F opn| =4k 3 Z+7) 18124.88 mg/100 g3 28740.08 g/lOO go s FAAXx
EAlQlol dF A BAIY Hlske] A UEEth E=3E & Aol Ak oF
ooty AEd 17F 9] opv| At i B FAdx E"]%lo] dedx B

of vjsto]l folstAl =7 yeEbEth ol# e Ayt dFAEG0T, 4843 # w4
Az wjgole] FAdotmmits EA% At dI3Ax ARl Hste] FAAE A
oA F opmwAb FFFeo] ESkthE Son F(106)¢] AFA et frAbskATh 1Y
U g Lof A T Ax 27 AolE Qlste] Son 5(106)9] Aol A
= A=z e e FelAeE fied, ¥ =L 2EO0T)dA dFdx

Aol M= ofmlmate] ¥ o] daH o] ARl wE {FoAE HA

x 2
=3
H

juy)

glﬂ
rh
9

ATz BEAYY HAS 4 oln|4t F aspartic acid7l 2,246.99 mg/100 g©
2 7 =k, v 2 2 glutamic acid, leucine, alanine, arginine, valine < ©]%}
o 5AAZ EAYE glutamic acid’b 3,463.69 mg/100 go 2 7} =k, the
aspartic acid, leucine, lysine, arginine, alanine =°]%lth. o] ¢ Zo] dEZ A%
R FAAxY] A & Aok =4k A kel AeolE Ea, A
A A= FHSHA BAYLY F8 FAobr A4k aspartic acid, glutamlc acid,
leucine?l Ao 2 YElYTE Park 5(G66)0] Hisht A HAQS] F FAdoly]
E4b SRR 1645517 mg% = w2 A AR e 5SS W9 A, aspartic acid,
glutamic acid, leucine, histidine, phenylalanine, alanine =02 HAZEHo] B A4
Aot i FolE BHAoY Fo FAolu Ak aspartic acid, glutamic acid,
leucine® 2 AA|stAth. vt & ARAfFF Hlws) B S(107)3 Wobel(108)e] 43
ol = A2 glutamic acid, aspartic acid, leucine £2.2 EA|YQ F£Q FAloln|
Abah fAeEA T sEA R S 2 (109)S glutamic acid, alanine, serine <=°] 1L, W
99 (110)2 aspartic acid, glutamic acid, arginine =o.& REA|Y Q] FAoln| =4t

24 ¥= AolE BATH

o
offt il
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TRt T AEE 8% Fyoluite] e d¥dx ¥ $ANR B
Alel zhzb 7614.04 mg/100 g3 12,690.24 mg/100 g 2, dFAx wA Yo H &}

SAAZ ZAA o] B =tk I F Aol bl thE H4robu]
kol Hle % ZhZ) 42.01%9F 44.16% % FAAZ BAldoA o E=A eyt
Park 5(56)°] Ridt FAAZ BAIQe F FAolu ibe] dldt Fgoln| it
H &8 4465%%2 B Ao FAAZR ZAAde Adtel AXsnt. o2 AR F9f
Hlars] 2 elel(108) 7 ™91 (110)2] & Fdoln kel di st Fgrofn] = 2ke]
Hl & Zb2b 37.82% ¢} 34.81% % K ars o], ol m9]ele] njste] RA|Q e =
Fotul Ak vl go] =& Aoz e Choist Lee(111)E Woldle] # 2 A4
Aol AHAAZ A 2 FAgotu ke kS B AR f i
v = Ab BFEEe 2417.7~4660.4 mg%et 1159.6~2564.1 mg% =
kol Eokal, AHAAA wet T Aok wmAE R o}
ol = thah ztolE H Atk o]o] uke} F-4do}v]

, A ARl mE Aok AR 22 FFolet=E AFA7Iek

i)

%
4
Yeb 2t A ohv
=

Hel gge E

>,
1o
BN
oX,
A=)
ol

A/ WE G 2Pl % Aol F ol HoE wolt

B ATAS mAQelE Tl ofmliite] Fislo] gom, 58 Borobu il
o FAE F ohulmal FA T AW £Fo] AL e FHAL Hel HAYE
Fe Bropumal JYPOR FFH AL B Aoz YHch Azl
e F Fdohvmal §%, Bohuleat §F % F FAohvwmate] i Brol
kel vg BE AEAx 2AQ me] FAAR RALNN wA ek
ohoolel @ A AFARE A% A6l sl opvlwito] mhu o] Fape)
FAE Holt Ao woth mebd mAde] Pk BAe JFNx B
U BAUE PP G5t o] 22 Ao wvHv, BAAZ ofde 45
AFAz A %e SRl AXAIE Aol obmlwmite] £HS FY & Yx ¥
Wolet Abm T}
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Table 12. Contents of total amino acids in ramie leaf treated with hot
air and freeze drying
(mg/100 g)

Ramie leaf

Amino acid

Hot air drying Freeze drying

Essential

Valine 1,137.76+2557°" 1,795.73+42.27
Methionine 169.77+6.26™" 287.74+9.25
Isoleucine 878.97+12.52™" 1,461.70+21.35
Leucine 1,699.64+32.78™" 2,876.55+32.32
Threonine 927.02+10.25" 1,511.41+£16.25
Phenylalanine 1,054.26+18.20™ 1,816.74£13.57
Histidine 617.19+5.74™ 924.49+8.36
Lysine 1,129.43+12.01°" 2,015.88+£13.92
Total EAA" 7,614.04£20.52™" 12,690.24+96.68
Non-essential

Aspartic acid 2,246.99+64.74™ 2,880.92+87.01
Serine 933.86+13.25"" 1,489.06+12.73
Glutamic acid 2,162.36£58.35" 3,463.69+65.75
Proline 969.95+11.75"" 1,492.36+23.45
Glycine 1,051.00+36.25™" 1,691.87+29.35
Alanine 1,388.21+23.85™" 1,945.88+25.37
Cystine 66.46+1.23" 108.53+2.46
Tyrosine 487.18+8.24™" 988.96+5.68
Arginine 1,204.84+25.96™" 1,988.58+32.25
Total AA” 18,124.88+60.25™ 28,740.08+78.21
EAA/AA(%) 42.01% 44.16%

YTotal EAA: Total essential amino acid.

“Total AA: Total amino acid.

YAll values are expressed as mean+SE of triplicate determinations.

*Significantly different between hot air and freeze drying by Student’s t-test at
“p<0.01,

p<0.001.
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Z/A 2 Table 137 o, 31
D sAAZE BEAS] BT EIAWA 7F, GAdEX A 6F, R ES A
A 3Fe] T 165 Aol AEHEAY. dEdx EAYY AMAE 24 A
WA F linoleic acid7F 21.91% 2 7F4 =3, th2 2 2 palmitic acid 21.35%,
arachidic acid 15.42%, linolenic acid 9.89% <o|tt. T2 X EA YL palmitic
acid’7} 19.60% = 7} =k3, linoleic acid 18.58%, arachidic acid 15.55%,
linolenic acid 14.42% <coldth AT x 2 FAHAZX Ao Aukatk ke o}
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acid, linolenic acid ¢1 A= yESth olst Aap= dnbxo=w Qi AW
AF& linolenic acid, linoleic acid ¥ palmitic acid®] &#Fo] €53 wWrla B3
ATFAT112113)9F frAbeE A &Fol Atk Lee s(114)0] Rirgk HAIQle] A bik =
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846% o2 & AFARS} AolE HYTh ol d Aol FF, AV, BF3
B, AxWY o AR B AU Zolm 7|lE Aolgt AtgET 2 AR
ol vlas] B wolel(108)e] A WAk 24 linoleic acid7b 35.45%= 7 =%
3, 52 & palmitic acid, lauric acid, linoleic acid, oleic acid <=¢|o™, HHYA
(110)e] WAk =42 linolenic acid’} 53.32%= 7Fd =kil, oS =2 linoleic
acid, palmitic acid, y-linolenic acid <=o|2} H i o] = ?3?94 BA Qo] 2 Hkak
Z43 ZolE B
dedx 9 A BAINY EXIAWARY S 27t 44.16%9F 45.73%
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Table 13. Compositions of fatty acids in ramie leaf treated with hot
air and freeze drying

(g/100 g total fatty acids)

) Ramie leaf
Fatty acid

Hot air drying Freeze drying

Myristic acid (C14:0) 0.200.01"* 0.30+0.01

Palmitic acid (C16:0) 21.35+0.63 19.60+0.57
Stearic acid (C18:0) 455+0.18 4.40+0.15
Arachidic acid (C20:0) 15.42+0.45 15.55+0.35
Heneicosanoic acid (C21:0) 8.49+0.29 11.02+0.55
Behenic acid (C22:0) 2.04+0.17" 0.78+0.08
Lignoceric acid (C24:0) 3.79+0.21" 2.62+0.12
Saturated 55.84+0.56 54.27+0.48
Palmitoleic acid (C16:1) 1.65+0.02" 2.46+0.13
Elaidic acid (C18:1n9t) 2.26+0.07 2.56+0.11
Oleic acid (C18:1n:9c) 2.46+0.11 2.79+0.06
cis-11-Eicosenoic acid (C20:1) 0.76+0.04™ 1.29+0.05
Erucic acid (C22:1n9) 3.80+0.117 2.66+0.07
Nervonic acid (C24:1) 1.03+0.05™ 0.43+0.02
Monounsaturated 11.96+0.35 12.17+0.48
Linolelaidic acid (C18:2n6t) 0.41+0.02" 0.56+0.01
Linoleic acid (C18:2n6¢) 21.91+0.52" 18.58+0.23
Linolenic acid (C18:3n3) 9.89+0.27™ 14.42+0.41
Polyunsaturated 32.20+0.58 33.56+0.32
Total 100.00 100.00

VAll values are expressed as mean+SE of triplicate determinations.
*Significantly different between hot air and freeze drying by Student’s t-test at

'p<0.05, "p<0.01, “"p<0.001.
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dFNx 2 FEAZX BEAY B HEY Alretinol), E(a-tocopherol)
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Table 14. Contents of vitamin A, C and E in ramie leaf treated with

hot air and freeze drying

(mg/100 g)
Ramie leaf
Vitamin
Hot air drying Freeze drying
Vitamin A 16.03:0.39""* 19.18+0.46
(Retinol)
Vitamin £ 3.010.01 3.24+0,02
(a—tocopherol)
Vitamin C 2.13+0.11"" 6.27+£0.27

VAl values are expressed as mean*SE of triplicate determinations.
*Significantly different between hot air and freeze drying by Student’s t-test at
“p<0.01,

p<0.001.
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dFx B sAE BZASQ 2Ee 514§ Table 169 #th & 8% 9
2 aFE BAsA e, T 7FY Fr1de] AEHAeH, Cus HEHA %
*th dFAE H sHAAE BAIY EF Caol 27t 3746.00 mg/100 g¥ 3,525.00
go & 7bg =oki, oo K, Mg, Mn, Fe, Na, Zn 22 #H&5Ah
ol)gk A= Lee w(114)e] Hargh BAQle] F7|d A3 dAeA o Zns
ANA o =A e
Wolel(108)¢] F714d e K 769.66 mg/100 g, Mn 450.32 mg/100 g, Mg
40452 mg/100 g, Ca 32247 mg/100 g, Cu 46.38 mg/100 g, Na 26.97 mg/100 g,
Zn 6.74 mg/100 g =o.= XK A|lo] wloldlo] Hlste] K, Mg, Cadl &S =Uo
Y Mn, Cu, Na, Zn® & vt HARPEER)(95)9] F714d =2 K
3,301.46 mg/100 g, Ca 773.54 mg/100 g, P 448.92 mg/100 g, Mg 273.18 mg/100
g, Fe 12.44 mg/100 g, Cu 055 mg/100 g =22 K& A3 & F7]d shgo]
&ofl wlste] EAISlO A =okrh M9 A (11009 F71d T2 K, Mg, Ca, Fe, Na,
Mn, Zn, Cu collen, 01259 F71d &2 K>Ca>Mg>P>Na £o=2 1
AEAY o A AFAHRER 5 oo UE AR 2 AT F1E g
K #Fo] 714 Eskon Ao A5 Ca o] 7MY E=dkom & AAF 9
A 7ol Hlste] Ca o] 953 =& Aoz Yeut Cad =&4E Hag
stal =4 A7 Ad 2dE IS 2ok aves dwdd aavr & #7142
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ol AH 7lwolx= maAd BRF oby v FUE S¥E THste] A
]

—I.J

A F mE FAD FPol B A

2
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Azl nhe F71d 3 ¥R, Ca, K, Zn 2 d50x ZA Y
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o wW& zolE HAH. T FUIE FF2 A3z H FEdx A 44
6758.72 mg/100 g 6300.87 mg/100 gl 2 FEHAZX RAYe dtufo] TAAZ
EA|loll ko] e stAl = ERSE 1818 A3+ Son 5(106)°] Ao A]
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Table 15. Contents of minerals in ramie leaf treated with hot air and

freeze drying

(mg/100 g)
Ramie leaf
Mineral
Hot air drying Freeze drying

Ca 3,746.00+43.44"" 3,525.00+49.41
Fe 20.67+0.35™" 29.17+0.43

K 2,490.00£12.16™ 2,226.00+13.95
Mg 454.00+3.02" 464.00+2.42
Mn 30.24+0.55" 34.70+0.50

Zn 3.21+0.12 3.00+0.09
Na 14.60+0.58" 19.00+0.29

Cu N.D.” N.D.
Total 6758.72+38.80""" 6300.87+21.61

VAll values are expressed as mean+SE of triplicate determinations.
N.D. : Not Detected.
*Significantly different between hot air and freeze drying by Student’s t-test at

'p<0.05, "p<0.01, “"p<0.001.
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Hwang 5 (132)9] 723k FAFgE A @Follem, Woo 5(133)8] ATolM= &
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Table 16. Contents of organic acids in ramie leaf treated with hot air

and freeze drying

(mg/100 g)
Ramie leaf
Organic acid
Hot air drying Freeze drying
Oxalic acid 1576.71+11.02" 1547.75+17.15
Citric acid 628.13+5.75" 581.81+5.77
Succinic acid 748.40+4.17" 695.89+5.47
Malic acid N.D.” N.D.
Lactic acid N.D. N.D.
Acetic acid N.D. N.D.
Total 2,953.24+28.02" 2,825.45+32.54

VAll values are expressed as mean+SE of triplicate determinations.

“N.D. : Not Detected

*Significantly different between hot air and freeze drying by Student’s t—test at
"p<0.05, “p<0.01.
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G 2ol gulo|w welstil maillard WSOl o WEAH Awolu shdA
Zu] Aol R pelshe AESH AAA Fad 4¥ Fo HHR(135), ¥
= =

8
Y 5ANz 2AY B FAY FFS Table 173 Pk AFAE 2
L

i)

-

T F 4% fEldel A& A, fucose, mannose ¥ ribose
CE9EHxE 2 sAdE BASY AT T oglucosed] $HEFO
1,129.75 mg/L3} 95252 mg/Loz & FAYE shako] oF 48% 9 45% = 7F =4
el on v o 2 fructose, galactose, thamnose®] <=2 2 HAZE% St} Park 5
(56)0] H gk BA|Qe] FALLE glucose o] 2,073.09 mg% = 7HE =A YE
Wt sle] B Aot fASIE oY, Yo 2 lactose 191.24 mg%, galactose
13257 mg% w22 Yeh & A2} vl EAY AT A Aol &
Bg. £0107)9 FAY FZAHL glucose d#Fo] 7F# =311 maltose, fructose,

lactose, sucrose, raffinose 22 FFFHAT, WA (110)9] TALES fructose,

o N
N

=

glucose, maltose, lactose =22 TfEAom E742(109)L fructose, glucose,
lactose®] o2 HIHJG ojejst AHREE & ) AAFY 4T A4S 77
21} glucose®} fructose’} LSl Ao w2 HY
Azxged e AT dFe d=d 459 #ed BT
frol A el ztol & Hof Az 3o | o o =4 vewon, 454
= 9 4% BAYY T FATY T 7 2346.80 mg/L 211567 mg/L
o7 FAAZX EAY H|gte] AFHAX EA YA FoHoz A eyt
olffgt A¥= 0D wA¥el(106)e] ¢ ez H FAx Hlgte] dFdx
Aol frejAom T de] ol = veisten, dEdxste] Alxd ®meld(136)Y F
FrolHow EA yUesths A A=
I FAFFATE Hwang(132)9] Al ofshd dxje] ko mE tyat mepx o feld
SHF2 120C7HA]+= fructose, sucrose R & Fo g&Fo] F7bstd oy 130T ode] i
oAM= sucrose™ HEEA| LRSI fructose B F G| FEFo]l Tay= AEo|Unt o]
g A 130T o] aelA= o]EH-<2l sucrose’t B2l fructose® 3l ¥ L -3l
H fructose’} A&AQ dR&|=2 <lsle] HMF, furfural % 5-methyl furfural 53 714k
o7 Fafju]7] ujiEole} KHarskeivh(134).
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Table 17. Contents of free sugars in ramie leaf treated with hot air

and freeze drying

(mg/L)
Ramie leaf
Free sugar
Hot air drying Freeze drying

Rhamnose 132.01+2.35"" 121.25+1.28
Galactose 163.37+1.85 152.70+2.35
Glucose 1,129.75+11.52™ 952.52+6.58
Fructose 921.67+6.72" 889.20+6.35
Fucose N.D.” N.D.
Mannose N.D. N.D.

Ribose N.D. N.D.

Total 2346.80+13.02" 2115.67+8.24

VAl values are expressed as mean*SE of triplicate determinations.

“N.D. : Not Detected.

*Significantly different between hot air and freeze drying by Student’s t-test at
"p<0.05, “p<0.01, “p<0.001.
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Table 18. Yield of 80% ethanol extracts of ramie leaf treated with

hot air and freeze drying

Drying method Extraction yields (%)
Hot air drying” 15.82+0.38”
Freeze drying2> 15.25+0.23

YHot air dried ramie leaf 80% ethanol extract 1,000 ppm (1 mg/mL).
“Freeze dried ramie leaf 80% ethanol extract 1,000 ppm (1 mg/mL).

YAll values are expressed as mean+SE of triplicate determinations.
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Table 19. Contents of total polyphenol of 80% ethanol extracts of

ramie leaf treated with hot air and freeze drying

Drying method Total polyphenol (mg/g)
Hot air drying" 138.00+2.64"
Freeze drying” 132.50£2.76

YHot air dried ramie leaf 80% ethanol extract 1,000 ppm (I mg/mL).
“Freeze dried ramie leaf 80% ethanol extract 1,000 ppm (1 mg/mL).

YAll values are expressed as mean+SE of triplicate determinations.
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Table 20. Contents of total flavonoid of 80% ethanol extracts of

ramie leaf treated with hot air and freeze drying

Drying method Total flavonoid (mg/g)
Hot air drying” 124.25+0.58""
Freeze drying” 119.00+1.15

YHot air dried ramie leaf 80% ethanol extract 1,000 ppm (1 mg/mL).

“Freeze dried ramie leaf 80% ethanol extract 1,000 ppm (1 mg/mL).

YAll values are expressed as mean+SE of triplicate determinations.

*Significantly different between hot air and freeze drying by Student’s t-test at
"p<0.05.
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Table 21. Contents of chlorogenic acid of 80% ethanol extracts of

ramie leaf treated with hot air and freeze drying

Drying method Chlorogenic acid (mg/g)
Hot air drying” 15.78+0.53”
Freeze drying2> 15.24+0.65

YHot air dried ramie leaf 80% ethanol extract 1,000 ppm (I mg/mL).
“Freeze dried ramie leaf 80% ethanol extract 1,000 ppm (1 mg/mL).

YAll values are expressed as mean+SE of triplicate determinations.
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Table 22. DPPH radical scavenging activity of 80% ethanol

extracts of ramie leaf treated with hot air and freeze drying

Samples” Radical scavenging activity (%)
HR” 77.73+0.18°
FR” 77.29+0.12°
BHT" 84.30+0.13°
BHA” 85.87+0.29"
Vitamin C 92.15+0.12*

YThe concentration of all test samples was 1,000 ppm (I mg/mL).

“HR : Hot air dried ramie leaf 80% ethanol extract.

YFR : Freeze dried ramie leaf 80% ethanol extract.

YBHT : butylated hydroxytouene.

YBHA : butylated hydroxyanisole.

YAll values are expressed as mean+SE of triplicate determinations.

? Abbreviations: different superscript letters indicate significant differences at
p<0.05 by Tukey's test.
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Table 23. Antioxidative index of 80% ethanol extracts of ramie leaf

treated with hot air and freeze drying on soybean oil

Samples” P’ ATY
Control” 6.90+0.18”41 1.00
HR” 9.82+0.92° 1.42
FRY 9.52+0.12° 1.38
BHT” 13.45£0.19" 1.95
BHA” 13.22£0.17" 1.92
Vitamin C 15.43+0.92° 2.24

YThe concentration of all test samples was 1,000 ppm (I mg/mL).

“Control : soybean oil without ramie leaf ethanol extract.

“HR : Hot air dried ramie leaf 80% ethanol extract.

YFR : Freeze dried ramie leaf 80% ethanol extract.

YBHT : butylated hydroxytouene.

“BHA : butylated hydroxyanisole.

"Induction period(IP,hr.min) of oil was determined by test of Rancimat at 110°C.

® Antioxidant index(Al) was expressed as IP of oil containing sample/IP of soybean
oil.

YAll values are expressed as mean+SE of triplicate determinations.

19 Abbreviations: different superscript letters indicate significant differences at
p<0.05 by Tukey's test.
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Fig. 1. Cell viability on Hep G2 cell line of 80% ethanol extracts of

I+

cell viability (%o of control)
g

control 25

ramie leaf treated with hot air and freeze drying

Reported values are means+SE . *Values with different superscripts are significantly
different at p<0.05 by Tukey's test. #Significant difference compared with freeze
drying at p<0.05 by Student’s t-test.
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Fig. 2. Cell viability on AGS cell line of 80% ethanol extracts of

ramie leaf treated with hot air and freeze drying

Reported values are meanstSE. ““Values with different superscripts are significantly
different at p<0.05 by Tukey's test.
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Az O ZAIS 80% odes FEE9 ASAE T4 AdAzIdE dof
17 Qs #HY(AS49) AEFE o2 MTT assays ol &3 dGAE F2] 9
AL E Lottt A AEFo] dFUE 2 FAAR BAY FEFE F&
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3 A3E Fig. 30 Yelldu. 93 dx 2 523 % A 2% 25 pg/mLellA
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AIE ] AESo] txwdd Bkl 242 13.66%9 15.34% % Yol HUYAE F
2 A o] =& Ao R Uryt 100 ug/mL o] FRoAE wAdx B
FEmol Hgte] dFdx EAYA FEEdAM ¥ 92 Ax AEES Bole
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Fig. 3. cell viability on Ab549 cell line of 809 ethanol extracts of
ramie leaf treated with hot air and freeze drying

Reported values are means*SE. “'Values with different superscripts are significantly
different at p<0.05 by Tukey's test. #Significant difference compared with freeze
drying at p<0.05 by Student’s t-test.
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Fig. 4. Effects of ramie leaf ethanol extracts treated with hot air and
freeze drying on proliferation of 3T3-L1 preadipocytes

Dimethyl sulfoxide(DMSO) was used as control. Cell proliferation was determined
by counting cells by hematocytometer. Reported values are means+SE. “PValues

with different superscripts are significantly different at p<0.05 by Tukey's test.
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. 3T3-L1 ARAFAEY &3} vA+= &3

Az @ sAAx A deE FEFEo] 3T3-L1 AHdFAIEe] &3t
A= GFs o] S BAIY g FEES 25 ug/mL¥ 100 pg/mLe]
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Fig. 5. Effects of ramie leaf ethanol extracts treated with hot air and
freeze drying on differentiation of 3T3-1L1 preadipocytes

Dimethyl sulfoxide(DMSO) was used as control. Cell differentiation was determined
by glycerol-3-phosphate dehydrogenase(GPDH) activity. Reported values are
means*SE. ¥ “Values with different superscripts are significantly different at p<0.05

by Tukey's test.
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Fig. 6. Effects of ramie leaf ethanol extracts treated with hot air and
freeze drying on triglyceride contents of 3T3-L1 preadipocytes

Dimethyl sulfoxide(DMSO) was used as control. Reported values are means*SE.
“Values with different superscripts are significantly different at p<0.05 by Tukey's

test.
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Fig. 7. Effects of ramie leaf ethanol extracts treated with hot air and
freeze drying on proliferation of pig preadipocytes

Dimethyl sulfoxide(DMSO) was used as control. Cell proliferation was determined
by counting cells by hematocytometer. Reported values are means*SE. *“Values

with different superscripts are significantly different at p<0.05 by Tukey's test.
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Fig. 8. Effects of ramie leaf ethanol extracts treated with hot air and
freeze drying on differentiation of pig preadipocytes

Dimethyl sulfoxide (DMSO) was used as control. Cell differentiation was determined
by glycerol-3-phosphate dehydrogenase(GPDH) activity. Reported values are
means*SE. ¥ “Values with different superscripts are significantly different at p<0.05
by Tukey’s test. "Significant difference compared with freeze drying at p<0.05 by
Student’s t-test.
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Fig. 9. Effects of ramie leaf ethanol extracts treated with hot air and
freeze drying on triglyceride contents of pig preadipocytes

Dimethyl sulfoxide(DMSO) was used as control. Reported values are means*SE.
“Values with different superscripts are significantly different at p<0.05 by Tukey's
test. #Significant difference compared with freeze drying at p<0.05 by Student’'s
t-test.
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Fig. 10. Micrographs showing differentiation of pig preadipocytes
treated with ethanol extracts of hot air drying(HR) and freeze drying
ramie leaf(FR)

Lipid accumulation was measured by Oil Red O staining.
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Table 24. Changes in body weight gain, food intake and water

consumption of db/db mice treated orally ramie leaf ethanol extracts for 6

weeks
i Water
H Body weight (g) Food intake )
Groups consumption
(g/day)
initial final gain (mL/day)

Control 3157+0.217™Y  36.12+0.38%  4.55+0.18"°  6.66+054™  9.01+0.47"°

HRL 31.57£0.23 30971041  4.46£0.25 6.40+0.43 8.8510.24

HRH 31.39£0.34 30.561£0.16  4.17£0.28 6.15+0.25 8.70£0.19

VSee the legend of Table &.

Values are mean+S.E. of 8 rats per each group.

INS: not significantly different among groups.
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Fig. 11. Effect of ramie leaf extracts on the liver weight in diydb mice

treated orally ramie leaf ethanol extracts for 6 weeks

Abbreviations : See the legend of Table 8. Values are mean+S.E. of 8 rats per each

group. NS: no significantly different among groups.
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Table 25. Weights of subcutaneous, mesenteric, epididymal, and

retroperitoneal adipose tissues in db/db mice treated orally ramie leaf

ethanol extracts for 6 weeks

" Subcutaneous Mesenteric  Retroperitoneal Epididymal
Groups
wt. (g) wt. (g) wt. (g) wt. (g)
Control 1.62+0.12°™  1.1540.05" 0.61+0.08"° 1.7540.13"°
HRL 1.55+0.11 0.94+0.03 0.49+0.06 1.48+0.15
HRH 1.5240.13 0.85+0.04° 0.47+0.12 1.41+0.13

USee the legend of Table &.
The results are mean+S.E. for 8 mice in each group.

INS: not significantly different among groups.

YWalues with different superscripts in  the same column

different(p<0.05) between groups by Tukey’s test.
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Fig. 12. Effect of ramie leaf extracts on the total adipose tissue
weight in db/db mice

Abbreviations: See the legend of Table 8. Values are mean*S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Table 26. Change of fasting blood glucose in didb mice treated orally

ramie leaf ethanol extracts for 6 weeks

0 week 2 week 4 week 6 week

Groupsl)
(mg/dL)

Control 325.65+12.122™5% 4127546545 454.65+8.09™"  482.21+13.27°

HRL 318.23+10.07 404.36+7.53 421.13+10.43™  408.33+9.54

HRH 322.26+11.54 391.86+11.70 387.08+13.11"  391.34+10.21"

USee the legend of Table 8.

The results are mean+S.E. for 8 rats in each group.
INS: not significantly different among groups.
“Values with different superscripts in the same column are significantly different

(p<0.05) between groups by Tukey's test.
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Fig. 13. Change of fasting blood glucose in dlydb mice treated orally ramie
leaf ethanol extracts for 6 weeks

Abbreviations: See the legend of Table 8 Values are mean of 8 rats per each

group.
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Fig. 14. Serum insulin level in db/db mice treated orally ramie leaf

ethanol extracts for 6 weeks

Abbreviations: See the legend of Table 8. Values are mean=S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by
Tukey's test.

- 115 -



12 -

10 4

2’%‘ ab b
s
- 8
e
=

4 4

23

o -

Control HRL HRH
Groups

Fig. 15. Blood Hb Alc level in db/db mice treated orally ramie leaf

ethanol extracts for 6 weeks

Abbreviations: See the legend of Table 8. Values are mean=S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Table 27. Oral glucose tolerance test of db/db mice

ramie leaf ethanol extracts for 6 weeks

treated Z2orally

Time Control HRL HRH
(min) (mg/dL)
0 489.32+12.23"+ 416.02+8.98" 404.12+11.34°
30 632.21+15.58" 581.87+10.29 561.76+14.24"
60 578.24+10.20° 515.35+13.76" 495.23+10.62"
90 546.21+11.05" 480.14+9.45 457.22+12.32°
120 529.45+12.43" 447.86+11.98" 417.64+9.27
AUCogrr” 2266.05+67.87° 2009.30+87.05° 1925.04+76.25"

UThe results are mean * S.E. for 8 rats in each group.

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

YAUCogrr: the area under the curve of glucose.
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Fig. 16. Blood glucose curves of oral glucose tolerance test in db/db

mice fed experimental diets for 6 weeks

Abbreviations: See the legend of Table 8 Values are mean of 8 rats per each

group.
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Table 28. Activity of ALT and AST in serum of db/db mice treated

orally ramie leaf extracts for 6 weeks

Grouns” ALT AST
(U/L)

Control 35.45+1.322% 85.12+1.94%

HRL 29.14+1.70° 72.64+2.23"

HRH 27.41+1.23" 70.65+1.35"

VSee the legend of Table &.
The results are mean+S.E. for 8 rats in each group.
PValues with different superscripts in the same column are significantly different

(p<0.05) between groups by Tukey's test.
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Fig. 17. Activity of ALT in serum of db/db mice treated orally ramie

leaf extracts for 6 weeks
Abbreviations: See the legend of Table 8. Values are mean=S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Fig. 18. Activity of AST in serum of db/db mice treated orally ramie

leaf extracts for 6 weeks
Abbreviations: See the legend of Table 8. Values are mean*S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Table 29. Contents of triglyceride, total cholesterol, HDL-cholesterol,

and LDL-cholesterol in serum of db/db mice treated orally ramie leaf

extracts for 6 weeks

Triglyceride Total cholestrol LDL-C HDL-C

Groupsl)
(mg/dL)

Control  64.87+6.32°™%Y 138764594 73.98+1.22° 24.36+0.52"
HRL 154.76+6.70 127.64+7.65™ 64.90+2.07 26.98+0.47"

HRH 143.45+7.23 108.32+5.87" 60.14+1.59° 31.26+0.72°

VSee the legend of Table &.

“The results are mean + S.E. for 8 rats in each group.
INS: not significantly different among groups.
"Values with different superscripts in the same column are significantly different

(p<0.05) between groups by Tukey's test.

- 126 -



180

150
T 120
-= a0 |
=
-
=
30
o 4
Control HRL HRH
Groups

Fig. 19. Contents of triglyceride in serum of db/db mice treated orally
ramie leaf extracts for 6 weeks
Abbreviations: See the legend of Table 8. Values are mean=S.E. of 8 rats per each

group. NS: not significantly different among groups.
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Fig. 20. Contents of total cholesterol in serum of db/db mice treated
orally ramie leaf extracts for 6 weeks

Abbreviations: See the legend of Table 8. Values are mean*S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Fig. 21. Contents of LDL-cholesterol in serum of db/db mice treated

orally ramie leaf extracts for 6 weeks

Abbreviations: See the legend of Table 8. Values are mean=S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Fig. 22. Contents of HDL-cholesterol in serum of db/db mice treated

orally ramie leaf extracts for 6 weeks

Abbreviations: See the legend of Table 8. Values are mean=S.E. of 8 rats per each
group and different superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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