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Abstract

Diabetes is associated with deficiencies in insulin secretion or action.
Excess reactive oxygen species are built up with chronic hyperglycemia,
and are subsequently contributing to oxidative stress and complications.
Antioxidants have important roles in disorders involving oxidative stress.
Glycosidases are not only involved in human digestion, but also affect the
generation of many metabolic diseases such as diabetes, the most
Important glycosidases are o-amylase anda-glucosidase. Roots of
Scrophularia ningpoensis family -has been used in traditional Chinese
medicine for a long time. Previous studies have demonstrated that
Scrophularia ningpoensis roots have anti-inflammatory, antibacterial and
antioxidant activities. However, possible roles of Scrophularia
ningpoensis in hypoglycemic regulation have not been explored yet. In
the present study, antioxidative and glycosidase inhibitory components of
Scrophularia ningpoensis. were identified, and their hypoglycemic
activities were then investigated. Scrophularia ningpoensis was extracted
with methanol, and the methanol extracts were added distilled deionized
water, and then extracted with the proportional n-hexane, ethyl acetate
and n-butanol successively. The result showed the n-hexane fraction of
Scrophularia ningpoensis.have better glycosidase inhibitory activity.
Using 'H-NMR to identified the compositions of Scrophularia
ningpoensis, and it suggested the n-hexane fraction of Scrophularia
ningpoensis rich in unsaturated fatty acids. In order to investigate the

contents and types of lipids from n-hexane fraction of Scrophularia
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ningpoensis, it was further analysis by crude fat extractiontion and gas
chromatography ( GC ). It was found fatty acid compositions are linoleic
acid, oleic acid, palmitic acid, stearic acid and a small amount of linolenic
acid. In addition, the contents of a-tocopherol were 16.9 mg /100g, and
most of the sample oil would significantly inhibit a-glucosidase activity
in the same volume. The EtOAc and n-butanol fraction of Scrophularia
ningpoensis had better resistance to oxidation, after the separation of the
liquid column chromatography and HPLC purified effective active
ingredients. Finally, the chemical structures were identified by UV and
'H-NMR, that showed the isolated component was apigenin
5-O-glucoside. According to the data obtained, the compositions in
Scrophularia ningpoensis with antioxidant activity and glycosidase

inhibitory activity were mainly flavonoids or another active substances .
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Bl 2-1- = %o
Fig. 2-1 = Scrophularia ningpoensis roots.
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% %% P4 angoroside C % acteoside = A & 7§ fu3f W chiE ™
( Paulina et al., 2004 ) - -2 E. coli LPS 3% % E wim?e 31428 XL F &
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(1) Ad Aeriplty 2

pdz (freeradicals) £3p 7z 7 - B 7 B3 S 8T Fa b2
T2 RS a3 g (Halliwell etal., 1995) iz fd 7 = $fenfin
AF I AR AEIRELARE > H ERTATA I HT T
SR RERBET I P IFE IR FN LG B RES
MR € 314 & (chainreaction) » ¢ § 5 cp d KA 4 o &
1+ *%3% (reactive oxygenspecies ; ROS) £d4p 3% & ¢ wehp d &
2 z2hd AR enF F A+ (Niki; 1992) 0 4ok 2-1 9757 o @ s
MEOEHP? > X 11 sOH ZF ki o B Ll e a
Plitmse s DNA 5 5~ i34 DNA R% - ¥ § M7 4 )
ROS ¢ g B s 23 F B A2 RS » 33w
PR R RFEHE 270~ (Shigenage et al.,; 1989 ; Moskovitz et al.,

2002) -

% 2-1~ FHi EE
Table 2-1 Reactive oxygen species

Radicals nonradicals

Hydroxyl «OH Peroxynitrite ONOO
Alkoxyl L{R)O- Hypochlorite 0cCl
Hydroperoxyl HOO- Hydroperoxide L{RyOOH
Peroxyl L{R)OO= Singlet oxygen 'AO
Nitric oxide *NO Hydrogen peroxide H>0:
Superoxide Oy -

(Abuja and Albertini, 2001 )



(2 pd AEEEy 21k Kk

AFRA D R EBE2Z KR T AL AR PN A S G oo
ERReHERBEFR AR BFEHE CFERICR FR
BN A4 2 ROS; mmieie(7d Mie® »r a4 pd RL1BRN A
%k (Morrissey and O’Brien, 1998 ) 4r# 2-2 #77% o — 44 $ fie (7
el R (AR B RN oS BRE AR gé_i A Ao

2 2-2~ pd ABFEEF 2108 KR
Table 2-2 The major sources of free radicals and reactive oxygens

Intrinsic Source Extrinsic Source
Electron transport chain of mitochondna Red-ox substrate
Electron transport chain of microsome Paraquat
Oxidase Medication oxidation
Xanthine oxidase Smoking
Indoleamine dioxygenase Ion wrradiation
Trytophane dioxygenase Sun light
Galactose oxadase Food processing
Lipoxygenase

Monoamine oxidase
Phagovtic cells
Neutrophiles
Monocytes
Eosmophiles
Endothelial cell
Auto oxadation-reduction

I+
Fe

(Mornissey and O Brien, 1998)
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CERUREERE FE RS S EEIE S R S R

E;f%%gﬁ DNA ~ RNA -~ ;}L\E’ ?ﬁ"ﬁﬁ:@?& "El’?ﬁ’ s 51)%—- 4;1 lbgé}‘.’

Fllso E@entip pd A4 8¢ FRmedpg i L5018 Rg

o R TR ER L kB peed 2-3 977 (Maxwell and

Gavin, 1992 ; Gutteridge, 1993 ; Rikans and Hornbrook, 1997 ; McCord,

2000 ; Moskovitz et al., 2002 ) -

%23~ LfEpd ey A 2 B4 et ﬁﬁ}ﬁs
Table 2-3 The sources of free radlcals and-involved disease of free radicals

Human disease

Source

TR ERRGE ~ BER K - A E

EafRE - BHRTHEE
P& KBEE

o F A R G F

BRE -BERAHE - 508 -
BRI ~ M REE
B 45 M B8 ) &1L - AL
TR BERE AN &R
%

PHEAGEN M E0F

éﬁﬁu@% ALBERABH
i §.1b &,

BmdomFEIIRBERAEGE

AR (AR 40)E T8 E 4 A
A&k

E T RALER B AR ES
emAg+ i adi

R EBRABEANEEAEALD
$HBVAR—FALRAGR
T mppdAEitEt Al
£

JEStB AL adA

B FRB S RB D A dA

( Gutteridge, 1993 ; McCord, 2000 )



Mg vpEd 2 pd 2k (freeradical ) 225§ ¢ e F B L1
4 24§ 4 (peroxide ) F|F BF BT EALLIPF M FE B
PR R RS A e ferg ik & 4 Aoy Bk dd oy TR
R ey L3030 AR
em A2 AGk oW ap F bR A - fapd A K (free
radical chain reaction ) > & i * &+ & 5 4=4~38p (linitiation stage ) ~ i
4 2 £ #p ( propagation stage ) ¥ # ikdp ( termination stage ) = B [F¥

B opitde™ (B 2-2) ¢

(1) 4=4~¥p (initiation stage )

#d Hofi ¥ (singletoxygen s *0;) ~ @ik £~ %~ &~ g5t
Fedifeh gy bifed rAL i rpd A (R-) By itp
dk (ROO-) £33 m EH ol gfdedor o 0 g 0 pd 2L ¢
ST R L ihd AR e forg st (RH) @ @ 5 A% e oy Rk
N R B2 7 Ak (o-methylene) E - B F S 0 AR
wE G A d & (R)-BW23 S 2&fvqfps it F

Gt

F_&
—_—
oF
4=
>‘

(2) 4% 7 ¥ (propagation stage )

LS R s ERE A NS SLRELIE SN Gz pi=d R S By
pd e B pd Abgr Reiied 23 F B EF L pd A
(ROO:) ¥ it pd AL I scHHE 2 &fogipp ) EBHF 3 1

8



AA e d A i iEs 4 (lipid hydroperoxides ) s #
FAURGTE D] AP T A e AR RS A d AL o B
2-4 T Aend o 2 BB L FF TS T E B
% * 4 (Gorkum and Bouwman, 2005) - ¥ i* & sd=# ¢ L 5iEF
% %Y (induction period ) £ & i F 4 > T AT EF A

TAREERFESE AR

(3) i+ #p (termination stage)
MREHARFREAD AZ BT BEA ST E S o
AREINEREPRSL B P TERE AL O A RT A
JE2) 2 FE ~ i~ fF ~ B2 RSB E 1L S F F WA FADE P SR
LA g B aEEL (dimer )y = F4 (trimer )& § B S

(polymer )% 3 & + 7 o

Propagation
R- + O,—=RO, (1)
RO,- + RH—ROOH + R- (2)
Branching
ROOH — RO- + OH- (3)
ZRO0OH —ROO: + RO- + H:Cl (4)
Termination
2R-—=R-R (3)
R- + RO,-—= ROOH (6)
RO,- + RO,-—=ROOH + O, (7)

Where R = Fatty Acid Radical

ROOH = Fatty Acid Hydroperoxide
RO,- = Peroxy radical
RO- = Alkoxy radical

Bl 2-2~FFp g itagr k- ( Nawar, 1985)

Fig 2-2 Autoxidation chain reaction of lipid.
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INDUCTION PEROXIDE
PERIOD FORMIATION
REVERFION
._{
/_f
//

=

PEROXIDE
DECOMLPOSITION

PEROXIDES

POLYMERIZATION

DEGRATION
OXYGEN
ABSORBED

—
OXYGEN IN OIL

|—

VISCOSITY

BI2-3~0 Pq p & ek BIFERo
Fig 2-3 The stages of lipid autoxi

dation.

( Perkins, 1967 )

( Gorkum and Bouwman, 2005 )

B2-4 ~ 3 &6 fcimfep § 1V F 5o B4 85 (L P o
Fig 2-4 Initial hydroperoxide formation in the autoxidation of the unsaturated fatty

acid.
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~ g v iv*  (Antioxidation)
1. 473 v Ao v 484

Pl fAsEiiy CRIBERT By LR RS G T A A
(1) p ¢ i’_v;%",fé‘wj ( free radical scavenger )

SERLE VA S LA S p oAt B A ENEF AL DT
FoRE-BLTIL-BFFEpD AT @ f LRSI D
P AT T EEMS S LR RS (resonating structure ) o Bl
25 2 A B EFF T A D AL FrgsHl e 45 g o A
",f ALt 2 E 2 A 3 & = fg it Alde butylated hydroxyanisole
( BHA) -~ butylated hydroxytoluene (BHT ) & 2 &% L > 24 1 & =
2 Fig VW3 % > FE g (Branen, 1975 ) F]p & X Ry P F R

X PRIF AP W
Cr
B
O
Ra
—\ - |
RO RO OYH

OH H ' JL

[}
[ = © «
H OH OH OH
=4
Free radical scavenger
H
Bl2-5~ p d A FrkH2 g v IF% 4] o Sherwin, 1978
Fr

Fig. 2-5 Mechanism of antioxidation for free radical scavenger.
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(2) H >z iy % 2 i) & (singlet oxygen quencher)

)

Poeng A B it ¥ ehA R = %A §  (triplet oxygen o °0,)

B3
ey

e
G
o)
F_&
pat)
)
F_&
ay
et
hn
=
XN
Y

i Sk R A ( photosensitizer ) e
ES 3 o %X T2 355 GBPF etk 3 & (ground
state ) #& < X % & (excited state ) » # eE ALiEw R ALPE > STk
B 5B (hek B) AR Z R F e B2 2 HRET (T02) 0
Hxfyrfram? arefoigpp s A2 483 1
oo ptapdg YRS FE- LS B 4P B & ( B-carotene )
TV SR M R R AT e §oae B B R iR E MRAR R Ths e
i F AL o AE e F S ke ferg sp ke A ik ( Kellogg and

Fridovich, 1975; Bando et al., 2004 ) -
(3) £ /% & & (metal chelator)
R LB LG R g AR J o RERR FTF T ey 4

MELRHE —— M™ +H +R-

3+

+ROOH ——* Fe¢ +RO- +0H

+ROOH — Fe'™ +ROO - +H

ERELH AL L M R B RE 2 BT oty £
BEET B R R A el T F O ke b4 EDTA
& #¢ps (citricacid) 2 REmips @ (polyphosphate) % ( Bors,

1999) -
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(4) #p 3k A& (synergist)

WEHMAL T2 ERE CFFEr Al RRC AL
Apd Ao Ea IR BT R Y o a R p R
e4p 3k A L Uk o e (ascorbic acid ) R & o Bildefuika pa ¥ R R
24 -BHFFH oA T REF I ihe-d T ERRRIE LAt oo
2. RPN PEE Mg LT

4 RN EE R b s TR M ROS A5 d Hoerig A
2 5 g ¥R me o Bl 2-6 977 o
(1) &3 s it p+ (superoxide dismutase, SOD )

Superoxide dismutase #-Az ¥ L4t 3 w % 5iEF i3 (H.0,) 2

§ A3 MRIEARS BT Hiwwirig £ anig 2 (Beyer, 1994) - #

F N 4T

SOD
‘0, +0, +2H ——— 3 H,0,+ 0,

SOD + A =& = #: (1) Cu-Zn SOD - (2) Mn SOD - (3) Fe SOD -
Cu-Zn SOD i & 3% & B 52 2 e FF ~ B ekl ~ s P15 R
f8 s bR ( Fridovich, 1995 ) ; MnSOD - 4Lp| % &3t 5 42 2 #

2 ME PN FeSOD Rli B % & B2 p il oMy o
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(2) ¥ p=( catalase)

Catalase /%t Fe**—hemeprotein> + % % .3 peroxisomes j >
e#iEE b3 (HO,) it Zka3+ (HO) 23 23 (0,) A
(3% 5 dmse paep L dnve s A i iwve B0 4 catalase § B Lk
WA ATAL R W E o Ft L fiRdf GSH-PX RifthiEF & o
i 2 X 0% E ((Meyer and Isaksen, 1995 ) o H F S 4e
o

Catalase

H>O; + HyO4 » 0> + H,O

(3) 4 *x:F3 i p= (glutathione peroxidase > GPx)

Glutathione peroxidase — % % 17 &3t a iR ~ 75 R 2 v
e > Z &g (selenium) & 5 cofactor (Jacob, 1994 ) o H i®* 4]
-8 R g e glutathione ( GSH ) % i+ % § * & ¢ glutathione
( GSSG ) i%"fﬁsﬁ itz - ¥ 3 glutathione reductase ( GR ) 1«
NADPH % :BR 4 Kik - #it GSSG £ 4 = GSH:» H F 4T :

GP:
H,0, + 2GSH —— 4 GSSG + 2H,0

GSSG + 2ZNADPH L 2GSH +2NADP™

14



Heme - Fe?*-NO

-SNO
ONOO NADP” 1/2 NADPH
Heme-Fe™” -SH
o ‘{
* 'f— e

- ﬂ 1
: L-Cit
H

/\ NADP"
1/2 H,02+ 1/2 03 GS <

H
NADPH
H,O+GS5G

H20 -+ 04

SOD = superoxide dismutase
CAT = catalase

GPx = glutathione peroxidase
GR = glutathione reductase
NOS = nitric oxade synthase

Bl2-6~fmre p i (V2 F 2 7 Ik o
Fig. 2-6 Cellular antioxidative enzymatic defense system.

(Mruka et al, 2002 )
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3. ZLpEE Pinf (T

(1) 24 2C( F# 3o & > ascorbic acid )

7

P 5 - FORIB I T T BT KRR RS e S 2
RN o HpF At d C-2 4o C-3 A Big S

(hydroxyl group ) » P& EHF+ k&% A d L > AL @RI L RE

¥ p& ( semidehydroascorbic acid ) ( Beyer, 1994 ) - §] 2-7 %1 7 F

Anful e R p d BnF o lnte oo T R G g IR
L

NADPH B & 4 & B g v e R L (Jacoband Burri, 1996 )

ER LR N

opt it Pk a BV R R A TR D P R 0 T A

R R R ST N A S oL N SR

( Aruoma, 1994 ; Beyer,1994 ) o & F ik w L AP o J\ e kR

RN ERTFRERY FRFERELYF PR EF A A2

By o iER > Ewm ERFBEME A3 Aers g d Aend 2 (Halliwell et

al, 1995) -
HO AscH, Ho AscH HO Asc?
A0
J\S_“{/ =41 Hﬂd\if{’ oK =118 “ﬂ\/\)’_r':'
oH o o oo

\e* o AscH’

3
AH

BI2-7~ % b Al fi Pl fedr i o 2 F s o (Valko etal » 2006)

Fig.2-7 Various forms of ascorbic acid and its reaction with radicals ( Re).
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(2) #+ B § % (carotenoids)

Carotenoids £ § % € & g¢ {42 & 48 5 F B4k - 7 Prl H 5
FEAFHGEF P Ao sk pd AR F R bl B R
( B-carotene ) F1.E 3 % #= % ( conjugated dienes ) B > ¥ B2iEF
bpd RiE* 3 RThL kGl kPrfligT&EF i F Gehg 2
( Aruoma, 1999 ) - Carotenoids #7p o £7 i“f o ARE B A o A
Bt R R R 2 Bionone TP dikz A AT 0 K R R
GEdEC S o Rlpd A i“f 4 g 43 (- Anguelova and Warthsen,
2000 ) » Gldesviz % (lycopene) % 7 11 B R ffar» 29 < 1o

;\‘F—':’}# Eﬁﬁiﬁgm%‘“éfgdé&uﬂﬁ T ALE g 4 o

(3) 24 2E( 24 ¥ pg - tocopherol)

AT el g o X P w Rt R Ly 1A .
tocopherol # 4 Z 2w A (a~Pry~d)° Ly Al AR AT
% % (Kamal-Eldin and Appelqvist, 1996 ) - § 4 5 3§ X $|*; & p o
R BpE §REBA L DFIEB L TiES i peroxyl and
alkoxyl radicals » * ¥ 2} LR GHH T AE T ARG 2@ LETp o
A F R 2P S eniEF 4 5 & (Burton, 1994 ; Fang et

al., 2002 ) o FLF 1t 4] 4e -
tocopherol + lipid-O,» —— tocopherol* + lipid-O,H
Ft o AT BT IR A A EAL T fpd A0 T

EF TR SRR AUl S TR S8 TE YUY S
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it 2w DNA fed-v Fenip £ (Topinkaetal, 1989) -

(4) x4 *x (glutathione » GSH)

GSH #_d #%p: (glutamatic acid ) ~ & % 3%fe (cysteine) % 4
vt (glycine )& = fEreflperrie s » H R LG a0 dEd B jcd &
P o Fwieph ZREE R LA TS ey 1 kY
- BE &2 L4 (Sen, 1997 ; Barry and John, 1999 ; Wu et al.,
2003 ) o H iz it 4] E ¥ GSH » cysteine & 5 & R
(nucleophilic) =riplstarid & (sulfhydryl group ) 4% =3 + &5 %
fpd Ao FRERR 5 L1802 GSe ¥ & GSe 453 GSSG
LA ,‘%g NADPH-dependent glutathione reductase & & = GSH >
b pd AN F 0 T FRGEN S Hiwieanip 2 ( Maarten,

1999) -

(5) % p=#g (polyphenols)

Polyphenols 3 {64 # & iZ 75 feifid oo @ sofdsg 1 > 4248 8000
fao Bt b b g B A B A by M TE M
1 & ¢ #Epspe ( phenolic acids ) ~ #g % g ( flavonoids ) = ¥i 7"

(tannins) % + 2T RS AEL & EA L B B

(5)-1. p=p& (phenolic acids )
fopcix gL k¥ A5 F 7 ( benzoic acid ) & p 1k
( cinnamic acid ) & <% > A ¥ 2 FAh7d PR AN

(F2-8) 2 @At P2 g MERWHGHLFTE S o 4
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34-- A p 24 (caffeicacid ) # % f84ng 1 kP ¥ A7 D5
g4 ((Milic et al,, 1998 ) » 2 % = 1B 25 4k =3% ¥ I chfk = & 4 1

oo HIRF M E Rk o b By BT 3§ pe k4o ferulic acid -

caffeic acid ¥ % & 5 #r4 ™M R 73w (LDL) % it 4 ( Bors

etal., 1990) -

COOH
-
. _~COOH
o HO
OH

p-coumaric acid calfeic acid

COOH

o ~COOH
HO OH
OH

ferulic acid protocatechuic acid

i HyC O .
g Ho—{ - :-)‘L.“.'JA\‘“-_;”N (CH,)y
[ .
OH H,C O

hydrobenzoin sinapine

BI2-8~F 7 ph 2 g A2phiiTE Fo 2 BHER - ( Pokorny, 1987)

Fig 2-8 The structures of the derivatives of benzoic acid and cinnamic acid.
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(5)-2. ¥4 % (tannins)

Tannin B3 a3t S a8 B2 Sy o —iv & %
hydrolyzable % condensed tannins ( proanthocyanidins > & =4 % )< 1&
¢ & tannin + % /% hydrolyzable tannins - # 4 3+ € % 500-3000
dalton » & 3+ & ®*+ 500 dalton # 3 *> 3000 dalton #_# E # 5 0
tannins ( Bate and Swain, 1962 ) - H Fug it |+ &3t 3 %k F 2 hydroxyl
group ’ ¥ ;%K,lrf pd Ak iTiEF v (Yokozawaetal., 2000) & 7
LB A BT Fe? s Fe L 0 555 A e -Tannin 4F & 7 |
HEmpd Feny 3 E (Georgeet al., 1999 ; Lodovici et al., 2001 ) -

HE B 40T
Fe’'-Tannin + + OH —rFeg'-Tamlill—l—HgO

g th s R g dn ) tannins & B KR Pede L4 (tannic acid)
L4+ ph (Gallicacid) % ¥iiops (ellagicacid ) % & 7 iRk R %1

( Huang et al., 1985 ; Horn and Vargas, 2003 ) ¢

(5)-3. %+ fr ( Flavonoids)

¥ (flavonoids ) s ket it B4 > d = Bk
#¢h diphenyl propane ( C6-C3-C6 ) 4ls% #r# = (H12-9) » » fi5 2
PR A EREFTAIBHCES > BT SRR (R
2-10) - 1 & A_ix

—

Z3 Rz V2R X% A ( Tapiero et al.,

\t\:

2002) H hipi? £ kA d it 4 o LR Renkf (o# (Lin
etal, 2002 ) ir4eis et & C i » §omd 2 C L4 5 Hix
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Fiv4 3wt 3 E2ad 3 Co L drdlpmeid s
E RO~ K E LR ;‘,%"fé dARF J g atiEd s o
EHRE T EF AT S mEEHEREET A 55 (flavones) -
+ pr f% (flavonols) ~ & *=pfr (flavanones) ~ & *=f (flavanols) ~ 2
+ ik ( isoflavones ) ~ % *=fk A% ( flavanonols )~ = Z fe 7

(anthocyanidins) % # fir (chalcones) % ~ < % (%2-4) -

S5 BN R € PSR S FepE AR 2 pE Y ( glycosides ) =35t
T SR M2 FOKfRS T A2 e (aglycones ) fopEA 0 @
flavonoid glycosides &z 1 f414 flavonoid aglycone % ¥ 33 - &1
pEib e ¢ LG et B T2 4 paxl ((Rice-Evans et al.,
1996 ; Scalbert and Williamson, 2000 ) -

WA g R B RS B R H P E R 2 f
2R AT AP AR (D) B A R C5 CT =B f iAo R
R R R b ke (2) B B &R C3C4 g G
gz (ortho-dihydroxy ) - Bl4tE & H2F (Cu®' ~Fe®')
Eei®r  BiRyrilrg iy tF o2 -3) 7 C &kl 2>
3 B RaEE 4 =R IMAREYE B RASEFERHE - (4)
Fr A-C Rt 25 =8548 Cht 4 =254 ME

A F P E G R FE Y AREE £RYS s o
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B12-0 ~ %55 fb 2 A & 1R - ( Cook and Samman, 1996 )

Fig. 2-9 Structure of flavonoid.

o i "|
P & N e A [ - O J‘* -
[., ~ S . [H] [ | O [O] ; . L
L '*-.._l,..-” o ﬂ =z = e 0
Q 8] O
flavanone flavone flavonol
[O] [H]
‘ = . ¥ —-'H
"‘-\-i o - ) . "
T rD*— ", e/(‘i" - e O\. r'-'\'-c:L- - .—-:-:"‘.":- .""-\..-'"'0'.“'-\, -"/"t"t.-""
SO Ngoh- NG
i, e g OH :r‘::::-,-"'ﬁ - ..__,.__DH T T e 2 ‘DH
@] .
flavanonol flavanol anthocyanin
T ,D-
Yy P
8] l _.;-ﬁ]
isoflavone
BI2-10 - #F% fk i2 4o 2 1 B ( 3E4cM > 2006 )

Fig 2-10 The chemical structures of flavonoid derivatives.
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32-4~ 8

Table 2-4 The antioxidative activities of flavonoid derivatives

TR ATA P2 g

\_

B A

iy K

“F

%

W [k 5
flavones

i % 524 4 (Rutin) 2 2 %
(Quercetin)

PB4 s & C o3 23 double
bond - 4-oxofu, & iZ 5 3-OH -
*B % +F-OH 4% - A k& C5 2
C7 + 7 -OH > Fig it A% o
kg i
chrysin

lutein > apigenin >

s

S Wi i3]

flavonols

%t g4 5 ©C 7 2,3 double bond -
4-oxofu 2 3 3-OH -

* B #&1-OH 4 % »A k& C5
2 C7 + 3 -OH > #ug v ks o

X ¥ i* |+ : quercetin>myricetin >
morin > kaempferol

A

flavanones

iy it

Taxifolin >naringenin >hesperitin>
hesperidin>naringin

frOHeicp 2 B~ v 2 8 5 B o
k P FLF d oL
flavanones -

flavonols %

fk %7

isoflavones

% genistin > daidzein J§ 2z -

kg L L o X RALP LR
i o

* orthodihydroxyl i34 -

F R

flavanols

% Jb A ~ﬁad W C L Ao
heterocyclic - & ABE R & 2 7 +
PEEF oy PR E AP -OH o
flavones % flavonols % -

Y T A .
catechin

:catechin-gallate >

OH
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R EIAE fo i i 73
anthocyanins | 1%:cyanidincyanidin-3-8-D-glucoside 1’
% Cyanidin 12 flavylium cation 2 of RS
# % A ER R (pH2>pHA =
>pH7) - B iﬁz,ééf#gzgiﬁi L o =
% Cyanidin=dephindin > malvidin > OH
pelargonidin
4 ik % butein - phloretin » phloridzin &z - H %
chalcones t s I S s AR SIVAS ' A R RO ‘
et flichalcone A -
54 i 1 dihydrochalcone ‘ |
> chalcone
O
+ = i x {3 i 428 iu flavanones » 2 OH 2 E
flavanonols  |s#cp 2 P~k 2% 5 B - 0 ‘
x taxifolin » fustin 2 - O
OH
8]

( Cook and Samman, 1996 )

E‘Eﬁ&?%%%i@%

Wk Rd R IRt Bk Bk o g ROS 2 = 84
FPL R K EE T R e drdld L eE 2 > DR e 2k o A
Hh A P mie g PR ZERK S RTF MRS 2ZGT
AR BERES RPRAMAL A BEAD A g P e i 0 7
SRR AR VRS IEG o » SRS s R om0
(Greenetal, 2004 ) A fenimiz g2 2R % % X ROS sc# » 27 i#:F
RPN eiF 5 4g v %% SOD - catalase 2 GPx % L—;‘Mf ( Ceriello,

2003) -
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Ly dn MR oR B 22 R CE 2 B-## g 293 PR &
ZGom KAy a2 A F U MO R B MRS Om B
N2 F R4 S EY P g 1L¢m\%?ﬁl9§/sﬁ:;fﬁzzgﬁ@i:}ii}‘ﬁ

e 223 2452 »c% (Rahimietal., 2005) o

+ ~ # o (Diabetes mellitus, DM )

LEAFAL T AR A RO T . B E R A B
/,ia)]*{ﬁ ¢z - o PRI IFELARTIF 2013 & RATRF TR B
PRBA A F R e 145 2012 EF REME ORI E TR
(IDF) &5 » 23 fe R A = 2 371 e b oh o o™ § &
f 1 AR R o MEFOR AL AR AR SR o 0 A& L) S R B
CEER SR LS LS S R N S

Re P N FHREZE > wm% o a FMFue BB f ~hE

Ju

i (2 5) MERE (- °) a5 3ABARBRDLE R F 7
g AL EAEE BB B Ao AR el > S BRI T
FRCRPICHER A LRI BEHT R 3 AN
AME A FEETArE R (S# T FE Q4§70 2013 ) 0 4345 2014
- 4 B¥E ot ¢ (American Diabetes Association, ADA ) #f 2F
¥ %gsl BE P F % (Glycated Hemoglobin , AIC) # & = ’J\ 7%
kR (4 2-5) - % *iw # & (Fasting Plasma Glucose, FPG ) ~ 3 %
wat < 4iE% ( Oral Glucose Tolerance, OGTT ) % " n #% &
( Random Plasma Glucose Test, RPGT ) = f& 7 I = 34 ki®=fp £ F © e
B AEFofm (4 2-6) (American Diabetes Association, 2014 )
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# 25 ALC & % 355 i § b B2 $

Table2-5 Correlation of A1C with average glucose

Mean plasma glucose

AlC (%) mg/dl mmol/l
6 126 7.0
7 154 8.6
8 183 10.2
9 212 11.8
10 240 134
11 269 14.9
12 298 16.5

These estimates are based on ADAG data of ~2.700 glucose measurements over 3 months per A1C
measurement in 507 adults with type 1, type 2, and no diabetes. The correlation between A1C and
average glucose was 0.92 . A calculator for converting A1C results into estimated average glucose
(eAG). in either mg/dl or mmol/l, is available at http:// professional.diabetes.org/eAG. (ADA. 2011)

% 2-6 ~ MR 2 TR
Table2-6 Criteria for the diagnosis of diabetes

Result Normal Prediabetes Diabetes
AIC Less than 5.7% 5.7 t0 6.4% 6.5 % or higher
FPG Less than 100mg/dl 100 to 125 mg/dl 126mg/dl or higher

OGTT Less than 140mg/dl 140 to 199 mg/dI 200mg/dI or higher

RPGT Greater than or equal to 200mg/dl

(American Diabetes Association, 2014 )

O LR
(1) % - Al¥/km (Type 1 diabetes mellitus )

% & % ®3¥8 3] (insulin-dependent diabetes mellitus, IDDM ) #% fk
AR B R R FE AP AR DRFS RIS L B
mie o om AREE FhHEd (A YT ARG EHg) BH
AHERRRE 12 % 2% 0 8 A0 R FIFRELF] G LRk Sih R F
Hrid B e B-fm e B o ﬁﬁéﬁ’“ type la &) o > #cds 4 LRk SR

e g+ P-lwie pifch > RIGFAET typelb 3 -
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- AR RRE KA A E R E (fL2 s E AR
)R A SR R R o LR R G e (B AL
FAL G R R IARERF ) BRI FERE  p A RS F RN
FoRRIEFRMAe RS LA b o b AR A R
ARSI FERALNE P ARG E R FREANE

M- AR L P e

(2) %= 3 (Type 2 diabetes mellitus )

%@@€A6,¥—ﬂ%%@ﬁ%ﬁ9&%%’W3*W@%%
B A opp R BT g% b R L ERAR v g
P H R FIA R SN e SR G R A 4 - BRI R % &
RZFEEA 2O RE b 7 BROY FRHLZE wiefly (Ti

b

Ik

CREAE R L E R G 40 R E e T AL S S E AL

o

%’ﬁﬁ%ﬂﬁ&fﬂiiﬁ’?ﬂﬂﬂﬁw%ééﬁﬁ’ﬁﬁ?%%%%
Bofid o~ TR S AEE S ISR T o TGS 2% F i

W
(&a

WA R

(3) kR (Gestational diabetes mellitus - GDM )
iptet AR R R e RAEAOR > W A 20 2428 ¥ > 2 R T
FRAPFES AR FARCEEIMALI LS ML FLBRT
AETRAD K - FFAN SR LIRS 24~28 2 A1 612

AP T REBEBRR R (2 27)

27



27~ dE R A G

Table 2-7 Screening for and diagnosis of gestational diabetes mellitus

Perform a 75-g OGTT, with plasma glucose measurement fasting and at 1
and 2 h, at 24-28 weeks of gestation in women not previously diagnosed
with overt diabetes.

The OGTT should be performed in the morning after an overnight fast
of at least 8 h.

The diagnosis of GDM is made when any of the following plasma
glucose values are exceeded:

oFPG =92 mg/dl ( 5.1 mmol/l')
el h =180 mg/dl ( 10.0 mmol/l')
o2 h =153 mg/dl ( 8.5 mmol/l')

GDM: Gestational diabetes mellitus (ADA, 2011)
FPG: Fasting Plasma Glucose
OGTT: Oral Glucose Tolerance

(4) H = B M4 (Other specific types of diabetes mellitus )
P

H@ R MT s Blmre 2 4L Flik I (-genetic defects of the
B-cell ) ~ %% 5 % iv% fL %4415 ((genetic defects in insulin action ) -
& s sEER e o ((diseases of the exocrine pancreas ) ~ N 4 b5 %

Fp S p I AR AR Rp (WHO, 1999 )

2. HEFR el An 2 B g g

BB EFET ERFA A HERE ~ AL F AR
( macrovascular disease )” * "] & ¢ & J5 ( microvascular disease )”
Bl BB ol p o § YR W
B~ R BR CERR PR RS BUpk o A A d F R ¢ HEERER

SHR (SrE) R 2 R EEIRA RS 0 Lk B AR & LF
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TR

R E TRHE

(1) 7}%;]'\}?53@ 37‘_}?3 5

B AR BT i i 6 ALY 0 R RN et ]
AL RIEL WV %’Hﬂ_?mﬂ_m gt_gf)é“""' 2 i N ,.‘-E'.,-J‘« > ‘m“ej’fi”"’lﬁé?

#
ZAA )P LRITEZ LAPLIEY s BE AN T3 A EE

FEen A RARERR -

(2) s F AR

Bk P B YR g Rl R R SR R AT B d TR O

BUREE G ORTIP B P R R R B R

e #g EF‘E.‘%‘«Z’}LA})?EEFE g A PEELRRIAEL » B (5 A b P I sk ,F

=1

REAL > o FOREH R~ EP A B R T o FlAa g S L B
Sl H B dod B AF AT v P EE R R FRE Y
LSS SR E S R U S R SV ) B L N

GRS IR Y b 2Rk (R E 0 2014) .

(3) I AR (AR %)

RPHERL R LTS LY BB R R ES P2
NG R Sl F RIS RR S Dk R SR

%o itm PSS (RE > 2014) o
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4) LagApm (THE)

WRm TR R e R T NIk AL H¥ AR LTS R
Mg > TAIR N AT IR AR 2 TR R oA S p R
LERTER 4 S FiERY ~F LY e B0 PR B

BRI R BRSSO TRBERET BIrE (5RE 0 2014) -

3. MR ISR

WL ie

34

Y R S8 I URTIC S 3 R P A
SN PE R Ei S 7}@_,?}%‘1 iz °jh‘%§3f”/r')§‘ EEE e

&
“i““

s Mo O N R T AL e BHERMBEPE AR Lo

S
X
=1
\_}ﬁx

73

SRR I VTS SR R
WRREHF D% 520 5 v %S g2 (oral hypoglycemic
agent, OHA ) ¥ 54 o« OHA 2 & (% § f|gciL g % cha e ~ ied 5%
FEEFM PSS RS Ea it e FEDR Y
TIAE T 2 x %k (oE > 2008) o ¥ L OHA 4 5 T 7| S fd gl

% 5 # A s EEEH (insulin secretagogues ) ~ EFAEE ( biguanide ) ~
o-glucosidase inhibitor % thiazolidinediones (& - glitazones ) & %

§ % BACH 4o (£2-8) # o
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Table 2-8 Oral hypoglycemic agent

A % 4 SR YRR Bl i
HbAlc i&*
L AR Glimepiride ~ | 10.8-2.0% e LBl e Y | M B R
(Sulfonylurea 7 pié 7% ) | Glipizide F AR B T | B4
Glyburide fv % - Bim®e & 5% § &
# eriSulfonylureas

LA A WAL S Repaglinide ~  0.5-2.0% ERERELE AR | ML BEE BT

( Non- Sulfonylurea 2-# | Nateglinide LE & HAvo e Hgp A

i AT ) Bof R

Sulfonylurea <
g#A %7 ( Biguanide ) Metformin y 1.0-2.0% PR L | - BAse g

BEFATEF SFECF (F L5
FWELGE S| A R &
& e e ‘i‘«*f]"i%% Fa
Rz EEE g\ AL -]
Bllpkh o
Z_i®*

a-Glucosidase inhibitor Acarbose } 0.5-1.0% RIS I FOE TN WER S
AR R R | BITEY @ 45
a-Glucosidase 2 f% | § ~ L% ~ L
FREREOFREREZE |G LIGE R
Epagerygsis
HE R 4 E
R RS

Thiazolidinedione #g #+ # | Pioglitazone ~ J 1.0-2.0% [AEEE NS U IRCIE I fF: ST ¢

#7,’

Rosiglitazone

PPAR-y » # 4c %

v PP AR,
Uil fﬁg 4 F Fero
R

LRI I NG )
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= ~3% 5 % (Insulin)

AL B o SEEREF N B2 B dmteitA s oA iEvERR (21
Brefpiz A shz 30 Brefipiz B s ) fid A B EAAER
Mo Hden gk o Ha 3 % 6000 Da i &G EAfEL R

( Dodson and Steiner, 1998 ; Wilcox, 2005 ) -

1. % § % %

S SNERC R R I S S -k B 2 R UL
3% ( Dimitriadis et al., 2011 ) (B 2-11) -
(1) Py

prdlaE T AT4 i£*% (gluconeogenesis ) ~ & M H F B2 4 =~
#oFEE & =0 (glycogen) ~ #rsPFpE 4 & i * (glycogenolysis ) % _
B H % 4 %2 (Shepherd and Kahn, 1999 ) -
(2) F=v F i

G F T ORGP RARZ A E P IV i e e @]
i 4ig Az 0 H4r DNA o RNA 4 = > 75 % 4deig bR 2 8
WA > MaEF-w FE & (4k 0 1986 ; @ > 1986) o
(3) 7 F

% B 2 dr4]7g f2f= (hormone sensitive lipase ) /5 14 i 4 7 9%
SRR 5 ¥ ORD Z R W A A fE2H % (glycerol ) % PFERr AEL

(free fatty acid ; FFA) (£ > 2011) -
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Insulin

[ Protein 7

Wlihcsrden — BFFA)
[Glcolysis/oxidation)

[F Glycogen
BI2-11 %% 5 % 2. (N34 4o ( Saltiel and Kahn, 2001 )

Fig. 2-11 The regulation of metabolism by insulin.

2. L E EHiT* 3 me

SLE Z 3 R EH W mie s Vol fmEe & Pk imie o WL & gl—,ﬁ:m
et BEL S A4 - P LSRR 2 B IL T 2 2 4 it
FORE o B fs % e b oeng F M E -9 (glucose transporter ) #5 3

fnPE T b @ R BA BOMEART @ MR e P e ) % ¢ G TEE 2

PR R RE T A Rt F MR (80 2009 ; Saltiel and Kahn, 2001 ) -

3. W %k @ 2 B

% 5 % < ® (insulin receptor, IR ) ¢ & B a-subunit 2 & B
B-subunit = - Bw B4 A o-subunit T herE ek € 2L f F S
& X Bipdlee® sy B-subunit Hp gt ( auto-phosphorylation )
s b - @ P L L BT > AL F a4~ ¥ 5 Protein B
(PKB/AKt) jps & T 25 7%+ > i@ AKt AAmpais > A4 - @ P R ¥F
BB ST FPEABHOFRER LS R LS E Y 4oF]2-12
( Saltiel and Kahn, 2001; Taniguchi, 2006 ) -
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Glucose : Insulin/IGF-1
receptors

Glucose
transport

MAP kinase
p7O™ PP1 GSK3 | ‘ ¥
A\ ' Cell growth General gene
Gl inatitolin Differentiation expression
Glycogen/lipid/protein synthesis
Specific gene expression
BI2-12~5& 5 % 2. B2 5 o ( Saltiel and Kahn, 2001 )

Fig. 2-12 Signal transduction in-insulin action.

4. % E EH e

o TPl Dy e 5 b @R T R

T LSRR T RN S R R A G AN SR

|l
"P

Frenic 4 T % (Zick, 2001 ) % g F el € BRAFES 5 A
B s AR ERHTFHES R RN D Rs R
ARG EMRALIRNI LR LFL G R LRy 1Y
LR P dmie Ak 2w R & o g 1B F o MERE 0 0T
TS R IEFUEASR S AR AR A A hE R FL - o T R
hompFEi s AR EARL R A AL FARE R
1R m 2 8 ' ¥l (Lilliojaetal., 1993 ; Reaven et al., 1993 ;

Bessesen, 2001 ) -
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o PR
KM AP A AN EA R Rk 850 Gk 5 RS R
§R ANLURZ. a-amylase A fE =Bl A F e s B PE S B B8

I~

Hi ) %A G R s b e a-glucosidase 3% & H FE | N
R TRk Seedm JU* FERRREE A BT FooxuE BRI & 5y it
BE R L B 53 & B2 W% (Taderaetal, 2003) -
(1) o-3% 4> i (a-amylase )

a-amylase ¥ #-% pE2. o-1,4-glycosidic linkage -k jz= & F #& -
YR c BB R AR KRB F AR T 0 RS
% ¢ 3 o 4% (Bhandari, 2008 ) » p* % & e A 7 4 Epl K & 4
Lo R MBI B R TR F AR oA
£ 42 #&+ 2 ( Rhabasa-Lhoret and Chiasson, 2004 ) -
(2) o-F % # % p* (a-glucosidase )

o-glucosidase + #- 7 pEigd ppEF T FF LR Ry o D-§
% #& > H & 3£ glucoamylase ~ sucrase ~ maltase % isomaltase % %2
( Frandsen and Svensson, 1998 ; % > 2006 ) - %’gv) Frdl st pEE A R
EHFEBHPH AT R T UEFR RSB EF A4S
’%?éﬁ?ﬂlﬂ‘%’%g@ FE L R & 2 P AT BE AR R F -
Bt R BEegrdl (Alietal, 2006) o
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1~ PEfREEF P w2 i

ot

PERRAE A 4P HI R 465 5 Bk RS H E L %o ik K
W2 Bde > MREL G TR A2 e AR A BIFL B2 T
( Baron, 1998 ; McCue and Shetty, 2004 ; Fred-Jaiyesimi et al., 2009 ) -
Pand oo by L2 o-% §pEHpeaedI A (a-glucosidase inhibitor )
% acarbose % voglibose % Zf» > AT E AL 5 E MARTS o AR Z
L hFRAR L AT/ RNIREE S TR EMARRF X 5 2§
2ol iEr o A B E Fip P GFan) it e PlaE koo - IR A A

L rehad

“1\¥-

A e w A A FE R 7 B
oA 2 M EEFEFIRES S LT ¢ s ( Yee &
Fong ,1996 ; Fujisawa et al., 2005 ) o = ZRpEjaas & drdl & ¢ 32585 ik
it &4 > 3 a-glucosidase & o-amylase £ 3 4Ferrg]iv* o H

PHEE A B B CPACAZE CY = BB k2 OH fAdcpaxd o 4
Frglrc sk A%4r ; C28 C3 2 FF ¥ 42 ~ 3-OH ~ 4-CO ~ 5-OH #>tp%

F4r4148 8 § &= 2 (¥ (Taderaetal., 2006) -
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%‘ ﬁ‘?ﬁg’m“

Jl PR g e p o A RRBARFLOPIRS - &
R R EEAF CA2Ehpd Ko TN fop
B A g LS 0N FABE RPN Fd FAAPE T
iRm0 0 PR FE A S E A Ao LR AR
0 FPREL T ERMPARE L AR B T HESH SR
I AT I VAT NG & MErilAz § VRS TR My
FBF -2 39 TR AL B RS w2 B RKaOEd o4
AL E A pg VHT g R E R BA G 2 R ATINITE
KAp g BZ T AR FHL X 25 e R B S
& hpLE (L o
® Z 442 % ( Scrophularia ningpoensis roots ) v}ghﬁ‘?’ L34

FUCRF e BEA RS 0 BEHN BRI

|

 pif A GER B PERE S 2 el (Y B

A
Ay
=
S
it
o+
S
b
pri
e
9
(w

X FRPEAR R IR T e A SRR F e L ok R 4 T

B SE e REBP g 5 F 0 © & (%5 e a-glucosidase %% 4

FIEH o T SRR e PSR s TR R 2 A AR A g
®R A

o-glucosidase f% % &4z § e 7 o
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Scrophularia ningpoensis roots

Ground, extracted with Me

! '

OH filtered, concentrated

Liquid layer MeOH extract

extracted with n-hexane and
distilled water, filtered, concentrated

v

n-hexane fraction

v
Liquid layer
| extracted with EtOAc

v

EtOAc fraction

and distilled water,
filtered, concentrated

Liquid layer

extracted with n-butanol and

A 4

n-butanol fraction

distilled water, filtered, concentrated

A 4

Water fraction

Antioxidation test ( DPPH assay, Total phenolic
and flavonoids determination, ABTS assay )

Glycosidase inhibitory assays
(o —amylase, a —glucosidase )

|
n-hexane fraction
Separated by si

A

lica gel column chromatography

n-Hexane 100 90 80 60 40 O

EtOAC 0 10 20 40 60 100

Fraction A B C

D__E

A 4

Fraction B

Separated by si

Antioxidation test, glycosidase inhibitory assays

lica gel column chromatography

n-Hexane 100 90 80 70 60 50

EtOAC 0 10 20 3
Fraction | 1

0 40 50
1

l Antioxidation test, glycosidase inhibitory assays
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Fraction I and 11

Separated by HPLC

A 4
Fraction I-1 ~ 1-2 ~ -3~ 1-4 ~ I-5~ 11-1 ~ 11-2 ~ 11-3
glycosidase inhibitory assays

A 4

Fraction 1-3 ~ 11-1 ~ 11-2 ~ 11-3 £ {7 H-NMR 4 45

A 4

Component | ~ Il identified as fatty acids

BI3-1- 2 %r e m®waddng 2 EEEREIPIEES L 208 F R
g] °

Fig. 3-1 Scheme on isolated of antioxidative and glycosidase inhibitiory components
from n-hexane fraction of Stems of Scrophularia ningpoensis.

Scrophularia ningpoensis roots

v Ground,

extracted with n-hexane filtered, concentrated

A 4 \ 4

n-hexane extract Crude fat extracted with n-hexane
analyzed by GC and
Y HPLC
A 4
a - glycosidase inhibitory assays with Composition analysis of fatty acid

sunflower oil ~ olive oil ~ soybean oil and

lard

and a- tocopherol analysis

Bl3-2~ 242 xFhrZF 8 - pples va-2 7Rz £ % L0y
% a-glycosidase fi% % 5|+ 882 F skin AR o

Fig. 3-2 Scheme on a-glycosidase inhibitory activity and fatty acid composition and
a- tocopherol analysis of n-hexane fraction from Scrophularia ningpoensis roots and
various edible oils.

div
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EtOAcC and n-butanol fraction

Separated by XAD-7 column chromatography

H.O 100

MeOH 0
Fraction
Fraction

80 60 40 0 Actone 50
20 40 60 100 MeOH 50
A B C D (EtOAC)
A B C DE F (n-butanol)

Antioxidation test, glycosidase
L inhibitory assays
A

Fraction EtOAc B and n-butanol C mix

Separated by Cosmosil 75 C45-OPN column chromatography

Y

H.0

100 90 80 70 50 O

MeOH 0 10 20 30 50 100
Fraction a,b c d e f

analyzed by HPLC

A 4

Fraction (a+b) -~ Fraction c and Fraction (d+e)

Separated by HPLC

A4

Fraction (a+b)-1 ~ (a+bh)-2

~c-1 ~c-2 ~ (d+e)-1 ~ (d+e)-2 -~ (d+e)-3

'H-NMR 4 45

A\ 4

Isolated component 1

RI3-3~ 2 S Mo i L7 RASF2ing P2 EREZIIFES S 2008

B AR -

Fig. 3-3 Scheme on isolated of antioxidative and glycosidase inhibitiory components
from EtOAc and n-butanol fraction of Scrophularia ningpoensis roots.
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- R
*F Bt 5 7 242 % ( Scrophularia ningpoensis roots ) > FEp 5

PR R EF R R 6 2T BRI EREE 7 raER

(1) prjzps & rilids 2 @&

e,z =

& i 7
Potassium phosphate ( KH2POa) HAF 1 EHR A
Sodium phosphate ( NazHPO4 « H20 ) Merck > & ( Darmstadt, Germany )
Sodium chloride ( NaCl) Merck > & ( Darmstadt, Germany )
Starch b A B EHRS €A
Sodium hydrate ( NaOH ) Falit B 1 LR gAL
Potassium sodium tartrate ( KNaC4H4O6-4H20 ) b A B EHRS €A
3,5-Dinitrosalicylic acid ( DNS) Sigma-Aldrich ( St. Louis,MO,USA)
a-amylase Sigma-Aldrich ( Japan)
p-nitrophenyl a-D-glucopyranoside ( pNPG ) Sigma-Aldrich ( Switzerland )
a-glucosidase Sigma-Aldrich (USA)
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(2) #F “RH2FHE

& Gy
Gallic acid Sigma-Aldrich (USA)
Quercetin Sigma-Aldrich( USA)
Sodium carbonate ( Na2COs) Sigma-Aldrich (USA)
Folin-Ciocalteu’s phenol reagent Sigma-Aldrich ( USA)
Butylated hydroxyanisole ( BHA ) Sigma-Aldrich (USA)
Aluminium nitrate ( AI(NO3)3 « 9H20) Merck ( Germany )
Potassium acetate ( CHsCOOK) Riedel-de Haén

2,2-Diphenyl-1-picryl-hydrazyl ( DPPH ) Fluka ( Buchs,Switzerland )
2,2’-Azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid)( ABTS)

Sigma ( USA)
6-Hydroxy-2,5,7,8-teramethyl-2-2carboxylic acid ( trolox )

Aldrich (USA)
Hydrogen peroxide ( H202) Riedel-de Haén ( Seelze, Germany )
Peroxidase from horseradish ( 59 units/mg solid ) Sigma ( USA)
a-tocopherol Sigma (USA)

(3) i A K472 KA 452 i3 A

e R
Methanol (1 # &) E@LE Rk iE

Acetone ~ Methanol ~ n-hexane ~ n-butanol ~ Ethyl acetate ( HPLC %)
=R F Rl
Methanol-D4 CIL = & (USA)
Chloroform-d s o IR S NI
Trifluoroacetic acid (TFA) LB Bl (5
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=~ PHRRERHG

(1) o3 S WRafR A & 47 ¢ 4o

(2) k=

Silicagel 60 #f75 (70-230 mesh) PEp Merck ( Germany)
XAD-7 £#7%5(20-60 mesh )pEp Sigma = # (St. Louis, MO, USA)
ODS k& 47 v &%) Cosmosil 75 C1s-OPN- g Nacalai Tesque
Inc. ( Kyoto, Japan ) °

B4EB Tk 4p K 47 &k (HPLC)

AR 47k (L-7100) pEp Hitachi = & (Japan)

k= gLy k47 % (L-7450A) pEp Hitachi = @ (Japan)
k= L sk 47 % (L-7420A) R p Hitachi = & (Japan)
kA7 e dle TR ASLE (D-7000) M-A Hitachi 2~ # (Japan)
## 4 & (D-7500) p#p Hitachi = & (Japan)

v gk ik 4p 8+ Develosil C30-5 ( 250x4.6 mm)

Develosil C60-5 ( 250x20 mm ) ~ Develosil ODS-5 (1250x4.6 mm ) ~

Develosil ODS-5 (125020 mm ) 28 g Nomura Chemicals =

(Japan)
(3) e ;% Rk 54 (EYELAN-1) pif Rikkakikai ( Tokyo, Japan)
(4) % b-7 Bke k3 ik (U-2001) FEp Hitachi = & (Japan)
(5) tiEi+ drk3# % (VXR-300/51)'H-NMR 12 300 MHz

(6) 40 CiEMs izig s faphp T8 F R 7 AL
(7) # 4p & 17 &

(8) £dsti g 5Ky
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®HEFAZE R 0 K 528180 FoE Y B2 LR L1 20L

liﬁgﬁ*iﬁTAWﬁﬁﬁagﬁ’ﬁﬁﬁﬁ\%ﬁﬁ,@@ﬂ

PR @A DO MERAE S AP oREMFRL B

éﬂl

-
o

I

RSP b A BB L i TR LR e
L fET fg s &7 fRE KA Ew fEE PR AT 40 °C T o N R
REGHERI A ST EATRAT BT 4°C kiR

P oo R A BRI RE WK Gk (M4-1) 5w

Scvophularia ningproensiy rools

Crround, extracted with MeOH filtered, coneentrated

I }

Liguid layer MeOH extract

cxtracted with n-hexane and
distilled water, filtered, concentrated

i v
Liquid layer

|  extracted with ExoAc
l and distilled warer,
filterad, concentrated

n-hexane fraction

EiQiAc fraction

Liguid layer

exfracied with n-butanol and
destilled water, fillered, concemtrated

n-hutano] fraction Water fraction

B4-1~ % S @R A 5P 2 WH -
Fig. 4-1 The solvent extracts prepared from Scrophularia ningpoensis roots.
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2. kA RRT

v¥ R AR R (A O A C, 1984 ) o #E L gy e Sk
Mg B R AR (Wo ) o B SR AR 1g kxR
ALY 0 kg E R (Wp)o kAR D 10535 C 2 Mg i 2 o)
pE BN e fotke ¢4 e D BREARE (Wo) o £ g

30 Adh o Bl e e Y AT fEE (We) e ERT - A3

(=)

Erwiga tetiick o BEE A Imge ZEE > TV B RE

—

e EE (Wn)o

W;—W

ka (%) = 1 9
5 (1_:;) W, W, *100%

Wo: #E#FF (g)

W, o+ #FEME (2)

W, e aFsfint+fFensdg (g)

3. % ps 7z £ % (total phenolic compounds determination )
32 1 Folin-Ciocalteu’s phenol reagent £ fis#g i* & £~ 2. OH Z

FROTAADFRE2Z57¢ £ THPIAE 735nm 2=k iE >
TRk ARG A AT SRRt A4 5 4% 5 o 4B Julkunen-Titto
(1985) 2. % ;x> # 50l &2 2 Bk R 2283 & (gallicacid)
H® > 4 21 mL HO %2 500 uL Folin-Ciocalteu’s phenol reagent >
A IRE LA r 25 mL 20 % Na2COs » R £353 > 3BT
FE 20 p48 U REERIPIAE 7350 T2 kiE e ¥R

R ,,T 4v Folin-Ciocalteu’s phenol reagent 2_:#5% % (T3 0 ¥R 2%
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R R (- ) BRI eFEY £ 0 1 mggallic

acid equivalent/ g = %% B3 & 7 o

RIZIERMCEFr T REFET T ANRE SRR I &
Lo THRBIAE 4150m 2B kiE o F ok BAXG N A T RS
bt &4 7 8485 o 2B A (1996) fréd (2003) % 4 2 32 » %
250 pL % &% # Bk R 2 ¥4 % (quercetin ) {2 2.5 4~ 10 %
FEE4EE 1 Mpspedn & 50 Lo f e r 14 mL 2 33 k> 8 445
3R TR R A0 b AR EREBPIAE 415 nm T 2
ke ¥ hE A oo BRAR L RS (TR0 SR e - WITIRE Y &

("= ) M3k E dp ¥t L % 4 & > 12 mg quercetin equivalent / g

FEBP LT o

4‘

5. DPPH f o 4

%-Pé Shimada et al. (1992 ) == 2Bl > DPPH p d i fsh
P RERRF P ERET IO o4 5 A d A DPPH @
R dd S - FE S M EF I EF A B17TnmM T B Ak
P E e ERF TR 2Ry PR EREF S % DPPH
pd & (2, 2-diphenyl-1-picylhydrazyl free radical ) » ¢ H 2)= - i 2t
Ad 2 DPPH» @ % 4 %3 DPPH
( 2,2-diphenyl-1-picylhydrazyl ) =gg ¢ $iik » =k & 77 € Rg2 "% i o

FI* ARSIl ez B E TR At o F R ETR & i K’ﬁ; DPPH #
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uN

d it 4 2.5%33 -DPPH p d Z,J}ﬂ’—u,f‘ 4 BEeR k(T RE /Fiv,;; 4 4%

F o
RH
N, Q (Antioxidant) NO; Q
0N Qﬁ—n \ \ ON —Q—N—N
"o a
2, 2-Diphenyi-1-picrylhydrazyl 2,2-Diphenyl-1-picrylhydrazy|
free radical (DPPHe) (DPPH)

B14-2~ DPPH g d itk iv% 2 F fgst o

Fig. 4-2 Reaction of scavenging activity on DPPH radical.
6. iy it 4 P = Trolox equivalent antioxidant capacity, TEAC)

J 32 @ horseradish peroxidase - ¢ #Lit - H202 2 ABTS & g2 =
ABTS "> p g8 xeniFid pd A s # 4 £ 734nm § &~
Bk B oo F R EL G dE ba 4 o BlaR S ABTS - T HRmok

BT oy ek iE @xﬁm*%’fi%i:}%i it g 3 ﬁégoﬂﬁ)'@;“-&r"f :

Hg'[:"g + ABTS peroxidase FZHEO + ABTS - "

%P Miller (1993) 2 Arnao & + (1996) 2. = ;= » #
2,2’-azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid)( ABTS ) -
peroxidase ¥7 Hx02 /R £353 » @ &% kA kR A W 2 100 uM ~ 44
unitmL 2250 uM > >t 30 C Tk s 5 1 ] o HAS R R N
%4 ABTS "> 4e» 250puL 5 (mg/mL)% 7 Ik & 2 trolox 1%
B, mEms > 2R TRER 10 240 A KRR RBIAE
734nm T 2wk E e W ITHR W M(Fekz ) B Ap 2 trolox

¥ » 2 ugtrolox equivalent/mg = %% B4 & 1 o
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7. a-amylase Fr]i®* |2

%4 Ali (2006 ) % & (12009 ) % 4 2 = & £4c i34 > 4%
DNS E § it 4 2 4514 » -2 4 P3RS ik A2 Bk 1t & 4 foip 1233
RT3 BB  AEEEE (B 4-3) BmkplitskRpYd
= 0.1mg/mL>B~ 40 uL 4 » 160 pL 2 &+ -kt 1.5mL 3o ¥ §
¥ oo %Eis 4 ~ a-amylase % F 05 % (w/v )z dk#s Ak 400 pL o £
4o 200 pL (AUMML) fEdip » % 25 °C T F Jb 3 AA4Bts 0 p
IR L4 ¢ Bl 200 pL 4o » #7005 mbL g ¢ o e r 3 531
MIF| % pe g dp 3 ik ez B BRI FE R 4 0% 0%  (13,5-dinitrosalicylic
acid, DNS ) 100 uL > %-kif 85 “CF 4edt 15 4414 > £ 4r » 900 uL

2 33 kRl A 540 nm T gk E o

CHO COOH COOH
HCOH t .,OH L OH
HOCH ||(X.H ,
o T OH HCOH ﬁ INH
o NO, — NO2 g NO, ~ T2
] "HOH
MO 3 5 dinitrosalicylic acid 3 amino, 5-nitro salicylic acid
glucose (yellow) gluconic acid (orange-red)

W43~ F5MH2Ed F -
Fig. 4-3 The coloration reaction of glucose.

Frdl 2 B 3 e
Fral S ()=[1-(F 5k ek k-4 § deen k)44 ek @]x100 %
A FEe PEEAAT+ERP

B. il BFAR+AT+Y B

C. ¥ # %: Buffer+ L F+3 »4

48



8. o-glucosidase Fr+#|iT* jB]w_

%% Shim (2003 ) % & (2008) % A 2 = ;2 I 4v i3 &F > #-px
Wiplz # -k Rl (0.1mg/mL) » B~ 100 uL #ipl4k 522 20 uL
2_ a-glucosidase p¥# /% (1U/mL) ** 15mL &g g ¢ 0 B2 4
»~ 380 uL 0.53 mM & 5 4-nitrophenyl-a-D-glucopyranoside
(p-NPG) ;2% > 37 C*F J& 20 » 458 > 4c » 500 uL ( 0.1M)
Na:COs oo & » @ pE 242 24 B F o ek gtpld A
400 nm T erR ok fE o @ 3Rl 0.1 M L i (pH 6.8)
BN E B A B {}’F‘ PR E o T A r B

ik & p-NPG % s e 5 3F o

Fral e (%)=[1-(3 Sk k -t § mmk

{8 )44 e sk 8 ]x 100 %
Af ok AT+ P4
Br#lie: pZ+4 F+7 fis

C.# § =:Buffer+ A F+35 P4~
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9. = %dng M2 PERREF IS AL KD g it
FELIHERFAE R R el g~ BT BRI R
FREE 2 pra]i® 2 S5 Br > H P e mE PP BRGS0 88
frs Rz 2% DPPH p o isi'*f Ao g a4 AR IR
C e far L7 HEEP IR RPICREET M 2 0 ' DPPH
Bl Aid S RF o REPEL R CCEOM@E TR FERPE
CECEIEEN Y e b FUE L WAESVAS A S Y 1 e

PRSP L BF PR IR AR S A 2 A H B AR ¢

(1) = % 2 =3 Pede 72 9 A HLGN IR AR F 41 A7

\

B s Silicagel “ei> s g4 (950x 40 mm) > £ K-E 5 pE
JREE R FrflE 2 dng P2 2 Sk e RE PP B[R T RIS o
T ERETA HFRRERERE LR TR iy (viv)=100:
0-90:10-~80:20 ~ 60:40 >~ 40:60 ~ 0:100 z_78 &3 & » * i 1
F 250 mL Lc B H = Pk b -won ke ko RIFR o MR
sk 270nm 2k BT FETTRIE TR 4 08 SRR E F A4 RS
P2 %dig v4 ~DPPH p d z%si“f AR 3 Ed - Eis TR ST
(2) # "} 2o S AR AR B A T

ie * Silicagel “v# > 703344 (950x 40 mm) » £ -2 55 pE %
FEddrdlmiiz g M2 2 4t REBRS PR FAL B BEN
PR CEI AR B RRGEERA L %t EL iy

( v/iv ) =100:0-~90:10 ~ 80:20 ~ 70:30 ~ 60:40 ~50:50 z_® &£/%
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F oo E 250 mL Lz B H oo TR b R-F L ke sk ki

R o ORI 270 nm 2 Rk EEH T BALIFRIE TR A 0 D (SR

Plid$izs it 4 ~DPPH p o Zijﬁj‘“/f et R PEREREZ PRI P R R

A kSR 2 R

(3) & »cikdn K474 47

IR o SN Y bl U VPCY e AU AR RO AR L I R St
AR AT RIETT R > A LATAIF xR AR K AT F A BiE R F kA
rREEEFUFAFIRAPRAT EAFABE SN B RS
Fe A 11~ 125 135 1-4 5 15 H-1~ 012~ 1-3 > @ (5 )% s dag v 4
& RS 2B T B 1S 3E PpE A PR K Fr
s

ZOPERREY E pralRE R R A

#lE R EZ A3 -1~ 112~ 1H-3 2 B % & k4 Ha - TE S BT

i

B i Ap R 17 iE 2 kit de T

(3-1) ~tral® »miedp K15 [ %~ 1]
N =) )

# 41 : Develosil Si 30-5 (250x4.6 mm > p & Nomura = ¢
% Hexane : EtOAc (v/v)=90: 10
a3t 0.7 mL/min

MR 275 nm
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(3-2) WA F ittt [%4 1]

# 1+ * Develosil Si 60-5 (250x20 mm » p *Nomura = & )
7 $% %  Hexane : EtOAc (v/v)=90 : 10

meik D 2.5 mL/min

MR L 275 nm

(3-3) ~ 473 B2k [ & 4 11

# 1+ © Develosil Si 30-5 (250x4.6 mm > p A~ Nomura = & )
% Hexane @ EtOAc (v/v)=80: 20

ik 0.7 mL/min

WP ® 270 nm

(3-3) Wi AFririnkir [F4 1]

# 4 : Develosil Si 60-5 (250x20 mm » p 4 Nomura 2 2 )
% Hexane : EtOAC (viv)=80: 20

ek 2.5 mL/min

iR 1270 nm

BAARH XAD-7 AL E Ty g4 (510x 56 mm) o £ K-
Lapdng VM PR E IS 2 Fe R RE BB ENT
Bis it F T A B P RAERRA LKA (VV)=100:
0-80:20-60:40~40:60~0:100~p fr - " 3 (viv)=50:50 2
REAR - R E 250mL LB E o F UK bR AL

k¥ bR 0 SRLEE 260Nm 2Rk B BAL TR FRA 0 @

52



SRRl E R A RS 2 g 144 SDPPH g d A Fe 2 PEfERE

VR VY e

(5) % %7 ¥4 XAD-7 j%4p# ik 47
4 kit r XAD-7 %H LTIy 4 (510x 56 mm) > £ 42
Spiig YR PEfERE R ITAIAML 2 SR T BEBSR AT AR
LEI FHETRE B RREERE G PR (VIV)=100:0 -
80:20~60:40~40:60~0:100~73fk : ® fi (viv)=50:50 2
RERF > R E 250 ML S e H o F kAT R ke
% 3E KR 0 0 R 260 nM 2k B o BT IFRE 7R A
A R E T Ik 2 g 114 SDPPH B d i a4 2 pEfR

i Fdrdl ®E 4

(6) Cosmosil 75 C15-OPN & 4p % 2k 47
i * Cosmosil 75 C1s-OPN #3#8 L L 38 ¢ 41 (510x47

mm ) g R-ESy CE2 BRERE Rl 2 F LR iR A
B2r "meEA CRELBMBWIHLEI KT HiFER
kA LE-k? A (viv)=100:0-~90:10~80:20~ 70:30 ~ 50:
50~0:100 2= &34 > FHkiruE 200 mL sz i H o T
- R ke k R &FR 0 WBLLE 260 nm 2 vk E i & A
FREFER A A SHRRIE RS RN 2 %4y 4 2 DPPH A d

é/’?‘xf J;E 4 ff- /é‘fﬂ_’. °
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(7) Bciktp k474 47

bR A ae JI BARARRITREFT RA AL
WA B TRAP RIS FAREE L RE R EEE Y NG A ox
RARR AT 0 EAFRE MBS S BRA 0 B A (ath)-1- (ath)2 ~c-1 -
c-2 ~ (d+e)-1 ~ (d+e)-2 ~ (d+e)-3- B i Mip~ B R A RMFITE L &

FREET

B PR AR K A7 E 1 A 4o

(7-1) » 738 e 4n 47 (%4 (ath) ]

# 4 : Develosil ODS-5(250x4.6 mm > P #Nomura = & )
R T HO R (VIv)=99.5 1 0.5

i 0 0.7 mL/min

i p E 260 nm

(7-2) WAl Btk [%~4 (ath) ]

# 41 Develosil ODS-5( 250x20 mm »-p # Nomura = & )
iR HO R (Viv)=995105

ik 1 2.5 mL/min

B 1 260 nm
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(7-3) ~ 7A@ et s [% 4 ¢~ (d+e) ]

# 1 : Develosil ODS-5 (250x4.6 mm » p ANomura = & )
% H20 : MeOH (v/iv)=95: 5

ok o 0.7 mL/min

B 1260 nm

(7-4) &A% rirtp k47 [F4c~ (dve) ]

# 1+ © Develosil ODS-5 (250x20 mm » p A Nomura = & )
FH% P HO : MeOH (v/iv)=95: 5

ik 1 2.8 mL/min

WP % 1 260 nm

(8) it 4 2 i

"H-Pi £ 48 (TH-NMR ) 2 pl @ it 4o @ i it 2 4 5 12
H 4& 1474 >+ methanol-ds & chloroform-d @ 12 VXR-300/51 %]+
B3k ik ("H-NMR 12300MHz ) ez > @ H 'H-NMR
o k4T O &1 I & =H (chemical shift) » ¥ 12 TMS
(tetramethylsilane ) “v 4 v il ® 8L > s £ 7 B 4 (singlet) > d %
7 &% (doublet) ot %7 = &E (triplet) > q % 7w A%
(quartet) » b %1 F 4% (broad) m %7+ % £ 4% (multiplet) ;
PR imdh b7 L2 Tt PR ERFTRHIFTE SHE

=3

:LO
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10. e dmfe g 3RS B~ GC fpippafasy 2 HPLC a-2 ¥ f%

A

F

A
(1) A2 7q 3% 3 P~
K@% %% (CNS5036,2013) RIL: & 5.° 7595 5 £ chipl
AL F & &N (Soxhlet) ZB~FEE 5 4o e mE B B AEEG
At o FE R BA - FENHE R K EF YT L R
R X B M hhE £ W RIEFE C mE A2 4 549k (crude
fat) o #FfLe Sk A2 &t (3-509) % »FlFimi? 2Tk
R B EEF B 100-105 T 4P 0% 2~3 o) pF
(F2 kAt 33 kAR kg e g B o Fies o
RAFRALXEBREFED > e r 2B WEigF 8202 % 530
60~70 °C e # B} > FB3 S 8 [ PE(E > AR RN LMD e
w et B REY 0 @ B 4D F05 0 B2 100~105 T2 i ¢ 0%

9030 Ak BT EEL L AL o

ERERZEE A

v 85s( % )= X100

S
Wo=Fl & 'Esgz2 £ 8 (9)

W= dife g ipSac s Eig2 2 € (9)

S=®#EE (g)
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(2) f1* GCiti7Pginpafasg » 47

~

bt

S % %4 (CNSB370,2009) # 4 %% Benfu sy vl ¢

J

v
N

AEX TR D 10 mLo HEFHRHE 1 mL B 43 BIFgY o b r
INZ3-?pm3%1mL> %i?fﬁii“i‘ gRR E R RT 304
CEFRE A BEEY o 80 CEM 15 A& Bd A droder 14%
Z & e EaR lml o «ﬁtTﬂi* U ERERRT 30 i o
Bt EY > 110 Chgft 15 A4k Bl fr o g B 2
%olmb oo e~ btz g d gIgagp ’#ﬁ?ﬁzi M RR ERRT
1 &4 > e~ b8 fog 40577 6mL %}_?ﬁiﬁij{  EIERE  FE AL
BB kiR DAk ALY 0 Ae 2 B EREER 0 B TFHRR o 4R
FRREERRAEEZRE 1L plb A~ F kTR 27 k47

)’jf‘u%ﬁi&éi’%%i%r%%%i’ E 2T PR B R 2 o

(3) 41* HPLC & {7 a-2 7 %A 47

AP ESY (FR01093) 0 F AM T L BR A R
g4 F 4 r 12ml6%BHA " f@Biaix 2 8ml60 % KOH 3 &)
B FIAESLSL 4o~ 30ml 7 pgie 74 58w on 30 min > &% k-0
iRiRHEL gTie ok 1 e =201 20600t w0 Tl Ak iR

44

3\1-

Ar'S
ag

.|
)
B
¥
[
e

Ko
ﬁ
7
E

_,T]‘_Cllri, ’Qét)‘jﬂ. j\ﬁﬁ%‘@ﬁ
ﬁ,*ﬁ”)ﬁo I,(Fl AQ&—%ZL

..\

o RBRFHRAEEIEANE S E SIS TR
@ ¥ (PR 24 tocopherol ¢h#gsE o © 4 o-tocopherol (TR

WA E 2 S RF AP a-tocopherol 07 £
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B PRIk AR R AT IE B A 4T

# 1 : Develosil Si 60-5 (250x4.6 mm > p ~Nomura = # )
7 #% % @ n-hexane : dioxane : ethanol (v/v/v)=958 : 40 : 2
it 0 1.0 mL/min

iR Bt 298 nm

11, &2t a 4
FEEETELEIRIZE = E4F > T IEE £ FRIRL

(Meant SD) # -+ » ¥ #* Statistical Analysis System ( SAS) 8.1 &

7 Bt gk iE 7 % & Bics 17 (ANOVA) £ Duncan’s multiple range

~

test 247 o R A F L BARR o
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)

/4
Be
%

s ST S+

i EFE B2 % 528180 FEEY B2 Ep ko A 20L

>‘1\v

liﬁﬂﬁﬁzﬁTawgﬁﬁﬁgﬁaﬁgﬁﬁ\%ﬁéaﬁ@ﬁ
#F ERMABPHPLC Bl e~ e e ik I T B FRIRE B
LoEAE o UM G ERTT R R TREELLI S RO g~ L
TR KA Fr AR AP AT 40 C T v s R R E S Ok A
IREFHMBEL > AFLRSLm o Mk EFRF A SRS O REA

F% 1048 %o g€ AF 5 119 % H = ﬂJ—E‘J”’%:{.B&;}';"/,ﬂ_éﬁ}

,&

2 101% 5cE€AF 5 1L15% A s a3 B iREA S
%> isEAF S 066% > A T EBRE AT L 083%  55F A% 4

" = ==

0.94 % -

2512 % BRAMLELSP AT
Table 5-1 Yields of the solvent fractions from Scrophularia ningpoensis roots

Extract weight (g)  wet weight dry weight

yeild (%) yeild (%)
n-hexane  60.72 1.01 1.15
EtOAC 35.96 0.58 0.66
n-butanol  49.79 0.83 0.94
Water 628.73 10.48 11.9
Total 775.2 12.9 14.65

Sample wet weight: 4372.28 g
Sample dry weight: 4350.41 g
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SN RREBRBHEA LB E

d Q/E’V Harfedrz St ey L2 2 E s
HE L2 &4 (Castelluccioetal., 1995 ; Kaltetal., 1999) -
Folin-Ciocalteu’s assay 5 — f&R Z g * Rl E R E i & e 2
» Folin-Ciocalteu’s phenol reagent ¥ % * >t fa g i £ 4~ 45 F 1 OH
Ao T AAdFRENT ¢ F R (Julkunen-Titto, 1985 ) o * 5 2 1/
HAFTRIELZEREE  FEEAHLIIIHZEE - B F3H

(J}a-{%\bﬁgaﬁ;} —'Fjg_\7j\) B’s;}’ﬂ’xi‘?f‘;ﬁ_

uzs
“\?\3
S
o]
w

N N
w0y
Ik

Bt SR SRR (R52) Bim o AE EE S 0 R E

4

czx

Wpz 2

Fook&¢ R E NP R T W BT S Ry
L (B %A 21996 ; 480.2003) o AT SR FEL & (F L RE R
BRAPERA R 2GR o Re @A (2= o R g~ 7R

K) Erhpo e FAEER SRS RAF KRS (£52) K

- 2 o R R [ ) s A
TR SE RSP EGREDRGIMTE
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Table 5-2 The total polyphenol and total flavonoid contents of different solvent
extracts from Scrophularia ningpoensis roots.

Extract Total polyphenol content  Total flavonoid content

n-hexane 18.82+0.006 18.79+0.002
EtOAC 103.93+0.005 3.36+0.014
n-butanol 133.71+0.003 1.29+0.003
Water 6.16+0.004 0.18+0.002

*Total polyphenol content : mg gallic acid equivalent/ g S. ningpoensis roots extract
*Total flavonoid content : mg quercetin equivalent/ g S. ningpoensis roots extract

o~ 2 R EAH R A4 2 DPPH pod A fsb

AR Sl A (L e e o D k) BAF

2 DPPH f d Zhil shie® o Wil 2 S B = B3 4% A 4 ¢ 112

\\\Xr

U HA L)% DPPH fd Sdaf i Hi s s
93.56 % (FKI5-1) -

TN R ALREEA P ARy

~F 8 R R (Telz~speefig~27f k) RAS
Z RFF v 4 v ABTS pd Ajfipand 27 o Bk AT e 05 A

T?véo\#%t‘,l‘l‘i%;iﬁﬂﬁg?v&\%" ABTS B\:}é/ fﬂb"ﬁi'i’ﬂi‘

‘m

' 3 99.18 % (M 5-2)
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A A

100.00% - 90.96% 93.56%

90.00% -
80.00% -
70.00% -
60.00% -
50.00% -
40.00% -
30.00% - B

20.00% 1 11.79%
10.00% - - 5.56%
0.00% -
n-hexane EtOAc n-butanol Water

Fraction

B51~=2%%F23#%%AP (Img/mL) 22 DPPH p d i&iﬁ’-%ﬁé 4 o

Fig. 5-1 Scavenging activity of different solvent fractions at 1mg/mL level from S.
ningpoensis roots on DPPH radical. Bars represent meanstSD, n=3. Means with
different letters are significant different (p<<0.05) by Duncan’s multiple range test.

DPPH scavenging activity (%)

99.18%
100.00% -

90.00% -
80.00% -
70.00% -
60.00% -
50.00% -
40.00% -
30.00% -
20.00% - C

10.00% - 7:07%

0.00% _

n-hexane EtOAc n-butanol Water

Fraction

83.63%

ABTS+ scavenging activity (%)

D
0.38%

B5-2-2%2F3&%EAF (Img/mL) 2z %4 v 4 2 ABTS o E;ﬁ-%ﬁ ¥
Fig. 5-2 Scavenging activity of different solvent fractions at 1mg/mL level from S.
ningpoensis roots on ABTS radical. Bars represent meanstSD, n=3. Means with

different letters are significant different (p<<0.05) by Duncan’s multiple range test.
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2 SRR R AV FEER G PrAIE L
rEERATR Y OpEfEEE % ¢ 35 a-amylase % a-glucosidase =
Ao 2 5e AR H%ASFEF a-amylase pEEIrdl o470 FHRES
(B15-3) Bgn it " i % A 4 7 $0B 2 #r415F 15.94 % ; ot w 563 # %
& Fig 7 a-glucosidase fiEZ Frdl o 47 0 F %R E % (B5-4) T

L E AP hF 2Pl T7.48% -

A
0, -
18% 15.94%
16% - T
14% -
’\3 12% - B B
o
\C/ 10% - 8.44% 8.13%
£ s m I
o
c 6% -
c
- 4% - C
2% 1.67%
(N ~
0% T T T 1
n-hexane EtOAc n-butanol Water
Fraction

BI5-3~ =2 %72 FiA#H %A (Img/mL) ¥ a-amylase 2 #r4|Z o

Fig. 5-3 a-amylase inhibitory activity of different solvent fractions at 1mg/mL
level from S. ningpoensis roots. Bars represent means+SD, n=3. Means with
different letters are significant different (p<0.05) by Duncan’s multiple range
test.
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A
90.00% -
77.48%
80.00% -
70.00% -
~ 60.00% -
>
— 50.00% -
2
£ 40.00% -
£ 30.00% - B B
20.00% - 12.77% 10.26% Bo
0.00% .
n-hexane EtOAc n-butanol Water
Fraction

BI5-4~=2 %72 FAH®A$ (0.1mg/mL) ¥ a-glucosidase z_ v o
Fig. 5-4 a-glucosidase inhibitory activity of different solvent fractions at
0.1mg/mL level from S. ningpoensis roots. Bars represent means+SD, n=3.
Means with different letters are significant different (p<0.05) by Duncan’s
multiple range test.

1 240 %wAd skt

I SNEUIEE R (1 E PR A SR S S S O R T el
Ak 270 nm B Bk sojTiE g B 270 nm Gk AR E ALk T
B2 tplk & o @k Silicagel s>l g4 (950 40 mm) >
Hbip ik A 5302 %0 fee fiy (Vv) =100:0 ~ 90:10 ~ 80:20
~60:40 ~ 40:60 ~0:100 z @ &3 & » FFipuE 250 mL 5 iz
BH = ¥R AR LR ERFR 0 GRIAE 270 nm =
Bk EAHc B ALITRE A RA LB S BRA KRS BRASERE
& 2%%~» A~B~C-~D-~E(B55)- F 4453 977 o - 5 B

% A 4387 DPPH p d %fﬁ’“ﬁf i * (B15-6) ~ ez it a4 (BI5-7)He
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Rl 2 PEfEREF AR RISE(WS-8) o SR HF 1V IRIE R PEfERE R T
FlAMRRES T BRAFY UEAS A SRESRF B

m % s B ORIE G R PREERE A Pl T o FlU UEERRS R Pl T

LA MFA B iE - h A
n-Hexane 100 90 80 60 40 O
EtOAC 0 10 20 40 60 100
Fraction A B C D E
45
D
40 B E
35
E ﬂ
30
S A C
N 25
g 20
5 15
2
o 10
(V5]
0
< 5
0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58
Tube No. (each tube 250 mL )

RIS-5~ % S e =HAf 2 iRty k17 R -
Fig. 5-5 Silica gel liquid column chromatogram of eluted fractions from
n-hexane fraction of S. ningpoensis roots.
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Table 5-3 Yields of fractions eluted from n-hexane fraction of S. ningpoensis roots by
silica gel liquid column chromatography

Fraction Weight (g) Yield (%)*

A 4.82 7.93
B 20.5 33.76
C 3.36 5.53
D 0.51 0.83
E 1.85 3.04

*Sample weight : 60.72 g

a
35% 1 31.71%

30% -

25% -

20% -

DPPH scavenging activity (%)

15% - b
’ 10.22% C
[) .
10% d 7.52%
sop 3.21% 4.01%
B B |
A B C D E
Fraction

B5-6-2 %t m®w A S hRpAiric P& %A (1mg/mL) 2
DPPH p d &‘;%“,ﬁ% i 4o

Fig. 5-6 DPPH radical scavenging activity of eluted fractions at Img/mL level
from n-hexane fraction of S. ningpoensis roots by silica gel liquid column
chromatogram. Bars represent means+SD, n=3. Means with different letters are
significant different (p<0.05) by Duncan’s multiple range test.
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a

30% -
= 26.05%
(=]
S 25% -
2
% 20% -
(98]
(@)
% 15% - b
c
g 9.43%
o 10% -
Q Cc c
b d 4.14% 0
2 5% - : 3.52%
] 1.19% -

0% T _ T T T

A B C D E
Fraction

BIS-7~ % % e BmRHAhforBpipkins e ir&Es (1mg/mL) 2 Bin
Fivd 0 ABTS fid g & o

Fig. 5-7 ABTS radical scavenging activity of eluted fractions at 1mg/mL level
from n-hexane fraction of S. ningpoensis roots by silica gel liquid column
chromatography. Bars represent means£SD, n=3. Means with different letters are
significant different (p<0.05) by Duncan’s multiple range test.
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100% - N
90% - 82.99%
80% - .
W o -glucosidase
70% -
o -amylase
. 60% - Y
N
o
= 50% 1 47.11%
2
= 40% -
2
T 30% -
a
20% - a a a
Z 7.899 z 0019 Z b
10% | < 789% 6.58% ggo, 6-58% -2
0.90% = = 2.69% 1.32%
0% - - . e
Fraction
B5-8~ % %0t 22 A p g Wi k4t 15 g # H A (Img/mL)
2. g-amylase % & i # %~ (0.1 mg/mL) 2 a-glucosidase z #r#|% o

Fig. 5-8 a-amylase inhibitory activity of eluted fractions at 1mg/mL level

and a-glucosidase inhibitory activity of eluted fractions fractions at 0.1mg/mL
level from n-hexane fraction of S. ningpoensis roots by silica gel liquid column
chromatography. Bars represent means+SD, n=3. Means with different letters are
significant different (p<0.05) by Duncan’s multiple range test.

-2
Z

2.

\\\?{y

Lo R Ay Ts B 2puindpd 1A 41

el i HHA B PR HARIFAE A M-T Lk ok
HikfFa o F1HE & 270 nm B B s SojTiE o i P~ 270 nm i
AR E AT T2 BRI R o ) R A BREFRIFE » Al
Silicagel 482 g3 ¢ 4x (950x 40 mm ) & (7% 4p F k47 > H i
BpiEt b s re ooy (ViV) = 100:0 ~ 90:10 ~ 80:20
~70:30~60:40 ~50:50 2R &3 W > s 250 mL o h

Hiw o drd b R-7 Rk kR kAL 0 R E 270 nm 2=
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BRI TREF A £ 3 BRA BB RALRAES L
%A L~ I~ I (B5-9) 0 H & Fdodk 54977 o #pt 3 B AR
FDPPH # ¢ #iji4it 4 (W5-10)~ sb4f it ic 4 (W51l - 2 pi
REEF el (E% RA(RIS-12) o HA A T~ T~ 1T = f ehing 1+
fod TR B A SR PEFARERATAIEY LA EERH A

201 {7 HPLC 2 3 it A 4t -

n-Hexane 100 90 80 70 60 50

EtOAC 0 10 20 30 40 50

Fraction | 1 11
6
| 1
5 AN
1
4

j A
NI

4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

Absorbanceat 270 nm

-1

Tube No. ( each tube 250 mL )

B5-9 2 %1 e %Rmad®sr BLpBiipdikith -
Fig. 5-9 Silica gel liquid column chromatogram of eluted fractions from fraction B of
n-hexane fraction of S. ningpoensis roots.
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Table 5-4 Yields of eluted fractions from fraction B of n-hexane fraction of
S. ningpoensis roots by silica gel liquid column chromatography

Fraction Weight (g) Yield (%)?

I 2.42 11.82
I 5.28 25.78
Il 1.04 5.1

*Sample weight (Fr.B): 2059
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DPPH scavenging activity (%)

0%

Fraction

510 2 40 e % HmAd®As B EFBRPAITELIPRRA
(Img/mL) 2. DPPH p d ﬁg}%“ff i 4o

Fig. 5-10 DPPH radical scavenging activity of eluted fractions at Img/mL level
from fraction B of n-hexane fraction of S. ningpoensis roots by silica gel liquid
column chromatography. Bars represent means+SD, n=3. Means with different
letters are significant different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-11 ABTS radical scavenging activity of eluted fractions at 1mg/mL level from
fraction B of n-hexane fraction of S. ningpoensis roots by silica gel liquid column
chromatography. Bars represent meanstzSD, n=3. Means with different letters are
significant different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-12 a-amylase inhibitory activity of eluted fractions at 1mg/mL level and
a-glucosidase inhibitory activity of eluted fractions at 0.1mg/mL level from fraction B
of n-hexane fraction of S. ningpoensis roots by silica gel liquid column
chromatography. Bars represent meanstSD, n=3. Means with different letters are
significant different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-13 Preparative HPLC chromatogram of isolated components from
fraction | of n-hexane fraction of S. ningpoensis roots.
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#5522 41 %HEAFEA |2 HPLC BH7is & m B H A2 A5
Table 5-5 Yields of eluted fractions from fraction | of n-hexane fraction of
S. ningpoensis roots by HPLC chromatography

Fraction Weight(g) Yield(%0)?

I-1 0.368 152
-2 1.21 50

-3 0.06 2.48
I-4 0.137 5.66
I-5 0.17 7.02

*Sample weight (Fr.1): 2.42 g

25.00% - X
22.08%
20.00% -
—~ 15.00% - Y ® o-glucosidase
o
S a-amylase
N
c 10.92%
o
‘= 10.00% - 788‘7
O o
= 631%  06-80%T
c
= soo% |37 B B
3.03% 2. 12% 2.42%
] 0.61% -
0.00% - .
Fractlon

BI5-14~ 2 4 e®mad®i | 55 HPLC Ki7is & #& %~ (1 mg/mL)
2_ o-amylase % % # 3% % 4 (0.1 mg/mL )2 a-glucosidase z_Fr]3 o

Fig. 5-14 a-amylase inhibitory activity of eluted fractions at 1mg/mL level and
a-glucosidase inhibitory activity of eluted fractions at 0.1mg/mL level from fraction |
of n-hexane fraction of S. ningpoensis roots by HPLC chromatography. Bars represent
meanstSD, n=3. Means with different letters are significant different (p<0.05) by

Duncan’s multiple range test.
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Fig. 5-15 Preparative HPLC chromatogram of isolated components from
fraction 11 of n-hexane fraction of S. ningpoensis roots.

#5624 mwmAPHA I G HPLC k45is 2 iv T A2 2 2 5
Table 5-6 Yields of eluted fractions from fraction Il of n-hexane fraction of
S. ningpoensis roots by HPLC chromatography

Fraction Weight (q) Yield (%)?

-1 0.56 10.6
-2 0.67 12.7
-3 3.34 63.6

Sample weight (Fr.11):5.28 ¢
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Fig. 5-16 a-amylase inhibitory activity of eluted fractions at 1mg/mL level and
a-glucosidase inhibitory activity of eluted fractions at 0.1mg/mL level from fraction 1l
of n-hexane fraction of S. ningpoensis roots by HPLC chromatography. Bars represent
meansxSD, n=3. Means with different letters are significant different (p<0.05) by

Duncan’s multiple range test.
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Fig. 5-17 *HNMR spectrum for the isolated component 1-3 from n-hexane fraction of S. ningpoensis roots.
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Fig. 5-18 'HNMR spectrum for the isolated component 11-1 from n-hexane fraction of S. ningpoensis roots.
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Fig. 5-19 *HNMR spectrum for the isolated component 11-2 from n-hexane fraction of S. ningpoensis roots.

79



isolated component 11-3 $

in

ewpl stdih

SAMFLE DEC. & WT T
SALE Mar 1& 2014 4afrg 300065 K_J
ol went COC1E  dn Hi
- exp dpwr 3o
ACIUTISITION dof ]
sTra PG . 086 o ] = -
T HL  dmm = EmSm T
at 3,413 dmr zo0 SRGfn=Sg
np 2768 dsag ...'_:..._-_u:.a?.-.'_.
e 4800.8 dras 1.0 — -
s e n
bs 4 FROCESSING I-.__‘_\
e 58 wifile
e 5.5 proc Tt
a1 1.008 fm 5536
o F23.5 math L
nt 4
=t 4 werr
alack "o WEED
sain not used whe
FLAGS WAL
i1 [
im n
dp W
L1} nn
DISPLAY
- R0 e = =3
wpE - w =
wE 249 [ el o=
s o e e E e
e 250 nE==2 -
E T 8.2 o d ’/l)
is 530,00
1 TFFF.2
rfp ZUFE .S
th -~
ime i@d.080 ~
od = -
= - -
: = e
oy =
'..-:_J = =
e ==
L o -
z 8
b -
e I
N
T I e m e e e e S e m e e B ) L e s | T T T L B S S B B e e e B B | — T T T T T
13 12 11 10 3 8 7 6 5 4 3 ] 1 -0 -1 ppm
e — o B e
.63 1.25 S5.84 7 .65 TF.BO
5,35 1.68 im.70 57.10

B520~ % %n e m AP ditt i 113 2 H-Pes r kR o
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Fig. 5-21 The XAD-7 column chromatogram of eluted fractions from EtOAc fraction
of S. ningpoensis roots.

%57 % %v e ig A XAD-T RApkdafs i k% A 2 A %
Fig. 5-7 Yields of eluted fractions from EtOAc fraction of S. ningpoensis roots by
XAD-7 column chromatography

Fraction Weight (g) Yield (%)?

A 4.3 12.0
B 5.67 15.77
C 5.54 1541
D 0.4 1.11

Sample weight : 35.96 g
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Fig. 5-22 DPPH radical scavenging activity of eluted fractions at 1mg/mL level
from EtOAc fraction of S. ningpoensis roots by XAD-7 column chromatography.
Bars represent meanstSD, n=3. Means with different letters are significant
different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-23 ABTS radical scavenging activity of eluted fractions at 1mg/mL level
from EtOAc fraction of S. ningpoensis roots by XAD-7 column chromatography.
Bars represent meanstSD, n=3. Means with different letters are significant
different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-24 a-amylase inhibitory activity of eluted fractions at Img/mL level and
a-glucosidase inhibitory activity of eluted fractions fractions at 1mg/mL level from
EtOAc fraction of S. ningpoensis roots. Bars represent meanstSD, n=3. Means with
different letters are significant different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-25 The XAD-7 column chromatogram of eluted fractions from n-butanol
fraction of S. ningpoensis roots.
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Fig. 5-8 Yields of eluted fractions from n-butanol fraction of S. ningpoensis roots by

XAD-7 column chromatography

Fraction Weight(q) Yield(%)?

A 15.27 30.67
B 4.82 9.68
C 4.46 8.96
D 2.59 5.20
E 0.92 1.85
F 0.35 0.70

#Sample weight : 49.79g
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Fig. 5-26 DPPH radical scavenging activity of eluted fractions at Img/mL level
from n-butanol fraction of S. ningpoensis roots. by XAD-7 column
chromatography. Bars represent means+SD, n=3. Means with different letters are

significant different (p<0.05) by Duncan’s multiple range test.
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Fig. 5-27 ABTS radical scavenging activity of eluted fractions at Img/mL level from
n-butanol fraction of S. ningpoensis roots by XAD-7 column chromatography. Bars
represent meanstSD, n=3. Means with different letters are significant different

(p<0.05) by Duncan’s multiple range test.
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Fig. 5-28 a-amylase inhibitory activity of eluted fractions at Img/mL level and
a-glucosidase inhibitory activity of eluted fractions at 1mg/mL level from n-butanol
fractiont of S. ningpoensis roots. Bars represent meanstSD, n=3. Means with different

letters are significant different (p<<0.05) by Duncan’s multiple range test.
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R¥Fd 0 FIH AL E 260Nm £ G Bk T 0 F&E B 260 nm E R
R AT B2 BRI K o -t R A (ELBHn-bu. C) DR
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» v Cosmosil 75 C1s-OPN 2 " fplsg ¢ L v Bl ¢ 1
(510x47 mm) i& {7 Cosmosil 75 C18-OPN % #p & 4L 47 > 34 B {4 et
FeHiELRAESL "B (v/v)=100:0-90:10~80:20 ~ 70:30 ~
50:50 ~ 0:100 z ;R & & > *#iru=x 200 mL Sz H > F
eh-w Rk kR kI 0 RA R 260 nmo oz ok B B
FLITHETHRA » 2B~ 6 BHA B 6 BRAFRESZLFA

a~b~c~d-~e ~f (B5-29) 5 H & F4c-& 59477 > @ (S| * B sk
40 & 47 & (‘high performance liquid chromatography, HPLC ) #t & %

EEPEE PSR T

%59 2 R e gt P T lRRER AL EA (B+C) & Cosmosil 75 C15-OPN
AP RATISE P RE S A F

Fig. 5-9 Yields of eluted fractions from fraction( B+ C )from EtOAc and n-butanol
mixes fractions of S. ningpoensis roots. by Cosmosil 75 C18-OPN column

chromatography

Fraction Weight (9) Yield (%)*

a 0.816 8.06
b 0.979 9.66
c 2.743 27.08
d 1.666 16.45
e 1.771 17.48
f 2.006 19.8

“Sample weight : 10.13g
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529 2 e fe it "wBRLERALPF RA (B+C) 2 Cosmosil 75
C1-OPN & dp & £k 170  °
Fig. 5-29 The Cosmosil 75 C15-OPN column chromatogram of eluted fractions from

fraction ( B+C ) of EtOAc and n-butanol mixed fractions of S. ningpoensis roots.

4. 2 Se it BRRERLSFS (ath) 2 HPLC 4472
oW

BPiERA a2 b g HPLC A 45443 %A 2 HPLC £ 4%
BIHAE 02 JERIT 80 7 3 APT e B0 Flet £ &t 5 B % A P R
L5527 HPLC 2 A 452 & » L% oh -7 B skex sk Sk 38 R4
Foo FIH A E 260nm E G B4 ofciE 0 ki B 260nm L edn
HAEFF T2 RAE B2 S Re 2T BRESFEFFA
(atb) kigidc > F 16>t 7 fE o 5d 045 pum 2 iRl (s &
7 HPLC A 45 » T A 473 B s 40 K 47 REF 3 L4F e Zpix it 5
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H,O: e (v/v)=99.5:0.5- 7% 0.7 ml/min- L & 5 260 nm -
BEAPR B E AR EEE > R 5 25 mU/min 2 B & 413
SRR REF A £ RICE R ITRIL FI P F AR A & L 2
PHREA R (ath)-1-(ath)-2 A B % A (K5-30) 0 H & 4o
5-10 > A {5 %% ¥ &P H-NMR k3 > 34763 2 o HY T
WEFHEER O L FAFEE ER LM (ath)-24 iRl UV
~'H-NMR % 2% (F]5-34) -

%510 % % fe ik P @ALEEA P RA (ath) 5 HPLC Ripk4rts &

P SRS
Fig. 5-10 Yields of eluted fractions from fraction (a+b ) from EtOAc and n-butanol

mixed fractions of S. ningpoensis roots by HPLC chromatography

Fraction Weight (g) Yield (%)*

(a+b)-1 0.00868 0.484
(a+b)-2 0.01712 0.954

“Sample weight : 1.795g

5. 2 fe et "BRERLAIERAS C 2 HPLC 2172 W H
Bt THRA C ANMKR-T LR R RE RN FIH k£

1+

260 Nm £ B A ST E 0 E B 260 nm LA EALE AT L 0

S

Rl £ o M2 S e fmE EORRERAT RS C RNFIEC 0 F

(83 * P g 5d 045um 2 iR iEiEipis 817 HPLC & 4% » * 14
AT A B AR R T REF S 2 diE i 5 HyO f MeOH ((viv)
=095:5, jxi 0.7 ml/min > W BIAE 5 260 nm o #EHFF|* 40 cfd
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R GEE S Rk S 25 mU/min 2 g A% sk k4T KRB
A ERICERVTRIFIIERAF LR A2 PR T A 0 T
c-1-~c-2~¢c3 = % 4~ (B5-31) - Fyr25-11 0 @ 4 #= *ﬁ B
H-NMR ok g0 £ fa47 R 5 00 2 T ie 7 B R e TR

FERRR L

"ﬁ\

EPI SURET R rl BN SRS ER

25112 e e g3 TR ERAS RA C 5 HPLC RApkiris &
W2 AT
Fig. 5-11 Yields of eluted fractions from fraction ¢ from EtOAc and n-butanol mixed

fractions of S. ningpoensis roots by HPLC chromatography

Fraction Weight () Yield (%)*

c-1 0.00852 0.311
c-2 0.0161 0.587
c-3 0.00816 0.297

“Sample weight : 2.743g

S RO L figE L TR LS RA P EA (dte) 2 HPLCA 47 2 4

¥t ®EA d Ze 5 HPLC &4 > 2+ Aa % A2 HPLC k17
DE T RERECS AR A I R s U Pl S I A S (R
£ 160 if7 HPLC 2 472 QL& - & refy b s-7 LB sk K38 RAF

B0 FIH k£ 260nm £ B e jciE o iE B 260Nm 5k Ap

N

PR L BRI E o M R e R BT BRLHAFRA
(d+e) RiFidc  FieR > 7 M- gd 045um 2 e ilipis &

HPLC 445 » X A 473 B 22 p B 17 R F 45 L5 hh iz 2 5
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H,O : MeOH (v/v)=95:5: ;i 0.7ml/min- @ g4 & 5 260 nm o
BEQ AR e fap K E 2 > JhiE 5 25 mUmin 2 8% A3
PR AR AT REF A F R A ITEL R AR L R L 2
PR EA B3 (dte)-1-(d+e)-2~ (d+e)-3 = B A (F5-32) 0 H
A F4r£5-120 @ (82 KRl THNMR ks > 1 fads kg2
HeRFTREFREHELT CFAFEERA L Koo 22 K1F L

S T R o

AR HEAZAF
Fig. 5-12 Yields of eluted fractions from fraction ( d+e ) from EtOAc and n-butanol

mixed fractions of S. ningpoensis roots by HPLC chromatography.

Fraction Weight () Yield (%)*

(d+e)-1 0.0103 0.3
(d+e)-2 0.0076 0.22
(d+e)-3 0.01044 0.3

“Sample weight : 3.437¢
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020 : . »?:*Z‘ ﬁ’xbﬁrj —’]ﬁf’rﬂ- WA A WA (a+b)
1 - 9 # 1 : Develosil ODS-5 (250%x20 mm )
I LR HO A (VIV)=995: 05
y a g L 2.5 mbL/min
- i S W ® :260nm
_ﬂ: -
=~ 010
g J
4 J
B 7 =
= 003 7 L
000 _ " j& — N ;

0 5 10 15 20 25 30 15 40 45 50 55 &0
Eatention Tima {min ).,

B5-30~2 e fhe g2 & "R ERSFFTL (ath)2 @WH A HPLC R -
Fig. 5-30 Preparative HPLC chromatogram of isolated components from fraction
(a-+b) from EtOAc and n-butanol mixed fractions of S. ningpoensis roots.

2
014 T _ = 2}6 fj’xb ﬁﬂ = ]ﬁ%/w TP R C
- - % ¢ : Develosil ODS—5(250><20 mm )
E 3 FHE R CHO:MeOH (viv) =95: 5
010 = seiE 0 2.8 mL/min
~ E 1|1 i B Jg 260 nm
_E': 0.08 -
g 006
4
o 0
002
0.00
0 s 10 15 20 25 30 35 40 45 50 55 60
Estention Time { min )
W53l 2 e @efmil "HALERLAFEFAL ¢ 2% 4 HPLC B -

Fig. 5-31 Preparative HPLC chromatogram of isolated components from
fraction ¢ from EtOAc and n-butanol mixed fractions of S. ningpoensis roots.
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3 2 AL EETRERERAT RA (dte)
F o # 1 : Develosil ODS-5 (250x20 mm )

W+ D H,O:MeOH (viv) =95: 5

00% g 2.8 mL/min

Pl % 1 260 nm

0 7
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Fig. 5-32 Preparative HPLC chromatogram of isolated components from fraction
(d+e) from EtOAc and n-butanol mixed fractions of S. ningpoensis roots.

7. BT (ath )2 2 kA

4 UV L max (MeOH ) nm: 265, 325 (®15-33) P & %+ fr 1
L4 o B d 'H-NMR %3 % g345 §3.29-378 57 5 B i 5
WAz F3 o MEHAEE 56.81(d J=8.7),7.86 (d,J=8.7 )it il
LEEM B R H3 5% H26 3 2w ehFipgas v s
6.85~ 6.72 ~ 6.58 4P| & 7% b H-3~ H-6 ~ H-8:% 3 jhzu » o =

1]% ( Harbore, 1994 ) - %t > J8ip] (a+b )-2 2 %45 apigenin 5-O-

glucoside -
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T T T T T
300 400 500 600 700
Wavelength (nm)

W5-33- % e e fig 2 L TR E R AP (ath)22 Kb kT Ak

Fig.5-33 UV-visible spectrum for the isolated component (a+b)-2 from EtOAc and
n-butanol mixed fractions of S. ningpoensis roots.

8. % fe e R BT R ERAF AN TR ET
XL p R (ath)-22 BHEET

Identification of isolated component (a+b)-2

i 4 B (at+b)-2: Apigenin 5-O- glucoside

HO
HO™ "OH

Formula: C21H20010

MW: 432.39

UV A max ( MeOH ) nm: 265,325

'"H-NMR:( 300 MHz, CD;0D )

07.86 ( 2H, d,J=8.7 Hz, H-2’, H-6), 6.85 ( 1H, d, H-8 ), 6.81 ( 2H,
d ,J=8.7Hz, H-3’, H-5’) ,6.72 (1H, d, H-6 ), 6.56 ( 1H, d, H-3)

6 3.81-3.57 glucosyl 5H
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Fig. 5-34 'H-NMR spectrum for the isolated component (a+b)-2 from EtOAc and n-butanol mixed fractions of S. ningpoensis roots.
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Fig. 5-35 Yieds of crude fat from n-hexane fraction of S. ningpoensis roots.

L2 RR e kT Ab LR ESAE TR EA
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BAPEE (13.42%) A "t (6.04%)% -5  chk I ik b pe (F15-39) »

FIH G 7~ e foig ppe o LRITT R R4y VA TR AT

CZZS

e pRE(RS-36) > B AT MmAEL &L a2 T AR(IS-37)

w0174 HPLC i (7 o2 7 2 2B A 0 B % g (e )i

5@ a2 ez 5 27.9mg/100g 0 £ Sd 2 S 2R A S
G EaE (60.72g) 5 @il o2 TR E L 169

mg/100g -
Lo 2SR mTH A EE N 2 a-glucosidase & v
L
Bl PR EREEE AR AT R R A LR E AR
oa-2 T ey VR A SRR W B AR 2T

A g7 a-glucosidase & [Edrd] # 0  % 4o(B)5-38) o @ b g EE
ﬁmfg‘ﬂ WA B R RS BB 9 % 0 iE B g m#ﬁ%]zaﬁ
fFi o @4 FApM 2 fREF oleic acid ~linoleic acid £ § %
a-glucosidase Fri]7& 1 » v 7 € = oa-glucosidase & & A= 4F & 4~

¢ 24 4t (Leanetal., 2013) -
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Fig. 5-36 HPLC chromatogram of tocopherol.
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Fig. 5-37 HPLC chromatogram of tocopherol from n-hexane fraction of
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Analysis Date & Time :2014/9/17 | 11:36:08

. Peak#Ret. Time Area Area%o MName
WVial# 3 1 19858 1374849 13.4178 C16:0
Sample Name : 2 2 23.509 619342 6.0444 CI18:0
Sample T : Unknown 3 24210 4062259 igﬁdgzsg C{s:l n%c

. . . 4 25318 4190042 .8 C18:2 nbc
Injection Volume : 1.00 Total 10246492 100.0000
R § |
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Fig. 5-39 The gas chromatogram of eluted fractions from n-hexane fraction of S. ningpoensis roots.
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