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PEAHE Q0ecm<E R <50cm) A e g o AERE 0 H F ¥
§ o #1521 % (Dioscorea japonica Thunb var. pseudojaponica (Hay.)
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Yamamoto)
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Figure 1. Structure of Diosgenin
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Figure 2. Structure of Dioscoretine
5. R

L %007 7 ehsaponin #7300 o g ok ’Jﬁwﬁ}i fn e R G PR AT
S TR FURATH Y .

oL EZFESL

PRI RS G LR FEAEY SRR LFN
Eo bR tBEE s SRCoHAABLEER N BEHAE - R
g2 # 4 7 5 Diosgenin (1.5-1.8 mg/g) 2 = f&x f =ik » 7 £
B b

B

$59%f% (Glutamic acid) - Fg ##EL R A7 JpEid B 5 A Y

i &%~ 17— #& Dioscorea alata 2_ § ARy A4 0 FIRL
ook F0 74% ~Hkk 75.6-84.3% ~ a4 Z C13.0-24.7 mg/100g >
i A LR R

| £_198.0 mg/100g % 486-781mg /100
g% e SLE AR BT RA T LER L R I FRG G ¥ G e
D-fructose ~ D-glucose ~ sucrose = maltose o % 58 & - &k &

RS

4 3 %A (interconversion) » JK¥ Z R0 0 BAEZ £ H

2 ok
ER e

b F LB

BHOGRUK S G4 g AR

6
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time) > §F FPFEFGHFE LT RREEFH Y -

LSRR 73 AW 400 FARRE B0 A & FAfd ¢ 45 Bacteroids »
Eubacterium ~ Bifidobcaterium ~ Lactobcaillus #- Gram-positive
cocci™ o wmE ik W 5 E h41% ~57% GO i ) € E B )
B AR e T (Bl SRR FUEER) o RSB E
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E
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s 1]
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“*H % (cecum) ~ 3T %% (proximal colon) ~ iE 4.2 % (distal
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-8 FEHEF
-~ LE KR

. k= (Dioscorea alata L. var. Purpurea (Roxb.) M. Pouch) :

b

- R

S N A

-

& B = 8. (Dioscorea alata L. cv Tainung No.2 ) : P p & 3 & 5%
& L # (Dioscorea japonica Thunb var. pseudojaponica (Hay. )

Yamamoto) : FEA 3RS R ¢

= N FRE
1. &5
Chow : Rodent Laboratory Chow, Purina Mills, St. Louis, USA

tert-Butylhydroquione (TBHQ) : Fluka Chemika, cat. No. RA1128]1,
Switzerland
Choline ([2-Hydroxyethyl]trimethylammonium) : Sigma, St. Louis,
USA.
AIN-93M Mineral Mix : ICN Biomedicals, Inc., cat. No.960401, Aurora,
Ohio
AIN-93VX Vitamin Mix : ICN Biomedicals, Inc. cat. N0.960402, Aurora,
Ohio
L-Cystine : Sigma Chemical Co., cat. No. 56-89-3, St. Louis, USA.
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Corn Starch : Bangkok Starch Industrial Co., Bangkok
a -cellulose : Sigma Chemical Co., cat. No. 9004-34-6, St. Louis, USA
2. 5 Rl R

TG kit : Randox Laboratories Ltd., cat. No. J07650, Antrim, United
Kingdom

Total-Cholesterol kit : Randox Laboratories Ltd., cat. No. K82431,
Antrim, United Kingdom

HDL-cholesterol kit : Randox Laboratories Ltd., cat. No. ST1018,

Antrim, United Kingdom
Phospholipids kit : Audit, cat. No. AD312PL, Ireland

3. - LR E

Cholesteryl acetate : Aldrich Chemical Company, Inc., cat. No. 604-35-3,
USA
Ethanol (99.5% ) : Showachemical co.,Ltd., & 3 , Japan

Chloroform : Tedia Company, cat. No. CS-1332, USA.
Methanol : Tedia Company, cat. No. MS-1922, USA.

4-Methyl-n-valeric Acid (99% ) : Sigma Chemical Co., Saint Louis,
USA.
Triobarbituric acid(99% ) : Sigma Chemical Co., Saint Louis, USA.

Sodium Hydroxide (NaOH) : Wako, cat. No.197-02125, = Fx, Japan
Acetone : Tedia Company, cat. No. AS-1112, USA.

Phosphoric Acid (99% ) : Fluka Chemika, Switzerland Sodium Chloride

14



(NaCl) : Wako., = fx, Japan
4. PCR # %
QIAamp® DNA stool Mini Kit : Qiagen, Cat. No. 51504, Germany

Premier Nucleic acid purification/Amplication kit : Strategic
Laboratory, Cat. No. PM250, Canada
TAE buffer (50x) : Premier, Wellbond Science Co., Cat. GBO1, 5 *# 7 ,

%
Bovine serum albumin (BSA) : Sigma Chemical Co., cat. No. A-3059, St.

Louis, USA.
TaKaRa Taq™ : TakaRa Shuzo Co., cat. ROO1A, Shiga, Japan. (3 < %)

Primer : Medclub Scientific Co., Taipei, Taiwan. (¥ %)

Ethidium Bromide (1%) : Wellbond Science Co., cat. No. GM013-10,
s (2R)

= # Seakem®™ LE agarose : BMA., ME, USA. (i)

Excel™ DNA Ladder (100 bp) : Strategic Laboratory., Canada

5. mEAE %A

Clostridien-Differential-Bouillon (DRCM) : Merck., Germany

D-(+)-Cellbiose : Sigma Chemical Co., Saint Louis, USA.

D-(+)-Mannose : Sigma Chemical Co., Saint Louis, USA

Lactobacilli MRS Broth : Becton Dickinson and company., USA

15



Glycerol : Wako., = &, Japan

6. ALUFE A A 49

Bio-Rad Protein Assay : Bio-Rad Laboratories, CA, USA.

Glucose kit : Randox Laboratories Ltd., cat. No. GL 2623, Antrim,
United Kingdom

LAP kit : Randox Laboratories Ltd., cat. No. LA 561, Antrim, United

Kingdom

zkBRA

(1) ’% 3 % 4 : Anaerocult®, Merck KgaA, Germany

(2) & F # % ¢ : BBL™GasPak'" , Becton Dickinson and Co.
Sparks, Maryland, USA.

(3) 12:F 45 : Firstek Scientific 1-100s, Taiwan

(4) 4 kkZH ik © Unicam genesys 10uv Spectronic, New York, USA.
(5) # 8% 47 & : Shimadzu GC-14B, Shimadzu Co., Tokyo, Japan

(6) -kip #, © YIH DER BH-130, Taiwan

(7) 7%+ % F * Model-570, Suntex, Taiwan

(8) pedwiF =X - MP220 Mettler-Toledo, UK.

w g 582 7 E L Vortex-Genie 2 G-560, Laboratory Equipment,

Q) TENBTE VI Genie 2 G-560, Lab Equi
USA

(10) #4 s %® : Heto DRYWINNER, Kansas City, Missouri, USA
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(11) &2 & & 3 t§ & p= 4 & : Takara PCR Thermal Cycler MP, 5 ¥ , &
3
(12) = A1  Mupid-2, Tokyo, Japan
(13) #cr i B2 Ag2 % 5L Alpha Imager 2000
(14) 3 i &< % © Hitachi CR-21, Japan
(15) 3 i# 3.4 @ Beckman J2-MC
(16) &< 3 5 # : Centrivap concentrator 64B2, Labconco
co., Kansas city, Missouri
TR EA
(1) Lactobacilli MRS Broth : Becton Dickinson and co., Sparks,
Maryland, USA. (% - )
(2) Reinforced Clostridial Medium : Oxoid Ltd., Hampshire, England.

(#2)

I~ AR LA

pa
SMe
|

Ha Rl EFEAY AT ﬁﬁ_ ¥ < 8 Bifidobacterium

longum ¥k (CCRC 11847) -

A BEEE KR

d BRI SEET 8 AWML N 17g BALB/c 2 8 -
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% - ~ MRS Broth z_ % & &

Table 1. The composition of MRS Broth.

Composition Concentration (g/L)
Bacto Protease Peptone No.3 10.0

Bacto Beef Extract 10.0

Bacto Yeast Extract 5.0

Bacto Dextrose 20.0
Polysorbate 80 1.0
Ammonium Citrate 2.0

Sodium Acetate 5.0
Magnesium Sulfate 0.1
Manganese Sulfate 0.05

Dipotassium Phosphate 2.0
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#. = ~ Reinforced clostridial medium z_ % = &

Table 2. The composition of Reinforced clostridial medium.

Composition Concentration (g/L)
Yeast Extract 3.0
Lab-Lemco’ Powder 10.0
Peptone 10.0

Soluble Starch 1.0
Glucose 5.0
Cysteine Hydrochloride 0.5

Sodium Chloride 5.0

Sodium Acetate 3.0

Agar 0.5
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|

PET %
2AFEB > MHTIHD & HAEY £ S A R BT AR
E A s BT AR PR ERE oRR

LELRER R R TR S 4

SR ST R

Rl B WL 77 BT B ACE PR b5 102
IR L3I > 0 47C 0 17500xg Ho 40 4 48 0 B FiR o
W RS TR 0 ¥ AR 2 F & A A4 o 12 AOAC

»
-7

1
=

TRLERETRP S Z A FE R kB RRAZ AL R

ER (9%
Mp Bk AT (121 PEP RUETR) 0 2B 25C 0 fi o Ak A

%3 o fr A7 1L ZE J“H“""“ql-_ép:a (ChOW) _,Eﬁ% F o2 wégi»gpx e £
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22 2w ma

Table 3. Compositions of control diet and diets containing yam extract

Powder.
Control Yam

Ingredients (g/kg)
Soybean oil 70 70
Corn starch 529.49 479.49
Yam extract powder 0 50
Sucrose 100 100
Casein 200 200
Cellulose 50 50
Mineral mix 35 35
Vitamin mix 10 10
L-cystine 3 3
Choline bitartrate 2.5 2.5
Tert-butylhydroquinone 0.014 0.014

21



e~ HERE
FH2APFEFHE - 0 B FHRDT 2 AH
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&

PR E 3 4 Ui (g/day) =88 £ 3 4o sUdic (g) 21 (day)

BT RE

]

k%ﬁg¢%‘§%\§%pgﬁ\k%\g‘W%AM%O
(1 1%

AR 1 0.9% 2 E BoKGRpICE AT R o
2) pH:

B P FEs 2ml g ¢ 0 -20CRE T 0 @ AT ARAR Y R 2
AT e TG H e 09% 2IS B R GiRipic T fRE kb o
() * T SRR R

ol bR B FEAGE TN G0 T S T R
s BRARE K g o
4) wHIBFL

15?{'%’5\':&: (% ):gg*g':g"‘_ (g) TR st E (g) x100

A~ AR F

F A RLE B S S 21 R 2 A G B e kAR g g4
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ALz 8ot b (Fdl e Rt D ggel =211 LE R 21:1) F
Beaaice FE REpHPEESIE T A% 18 XAtk
CPERRFE P HEIE ) PP EESICE c AT
Files p afliEsgE (gd) =%dEa i +2+21 %

LiEE e R op AREPCE (gd) SRS LB 2.1 +2] %
s (% ) =(& PR EH 4o s fic +F p &R ER 52 E) x100

= \ﬁ'_’?ak\ﬁ'

o

l.ﬁ'_iﬁ% %

‘m>

7,—2; 18 %’?EP—B"L s Bew R B «A#mﬂLS@’J%—?m?\:‘iﬂ?ﬁ’, >
%ﬁ‘;%ﬁ-'u 700Xg » 5 Av\ﬁﬁ‘ t /%‘/If’? ’ "‘i_%_’/\-zoc ]\1}5] v 'FJEi] F 0 % * 5

J:\'_EE;A\’}'? o

2. g A4
s R R P PEFAE - = fid W fin ~ HDL-P2 F S 2 By
o T 42y (VLDL+LDL)-*% F [ % ofs e & 7% Al 1 ta ¥ (I LDL-*%

Ffi HDL-"% 7 ) -

(1) %A R 2
7 FeF (Randox) ik 2 3 %P Syl H 4~ 500 pl

FoREm > B TR R 15 A4 Bk L 500 nm 2 vk o
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B 5 (200 mg/dL) RIS 4R SAp b o E R 3EE 4o
mrgE Ak B (mmol/L) = (3 & et & 500 nm 2wk B /4R A

£ 500 nm 2.7k {g) x5.17

(2) = e i fig ikl 2
% £ e F (Randox) “Fik 2 = %P 5pl i e » 500 pl

FRZFEA B FRTF RIS A4 B E 500nm 2 w5k @ o

&8 5 (200 mg/dL) R R SAR e o kR E b0 o

ZFH WAk R (mmol/L)=($k & fit £ 500 nm 2. ¥ 3k {8 /45 & =

fef £ 500 nm 2. ¥ 2k 7)) x2.29

(3) B B & g6 PEF AR

27 £ e (Randox) #7#k B2 2 % o kA& 3 g3 -k
4110 BIGARE  B 150 pl © iR 2 Al e~ 60l Y R &
FERTHEFE N0 44 do 1250xg 0 10 & 48 0 P F F0R 50 pl e »
500l F d® o B RE T A RS A4 fiPlA R & 500 nm 2
2k B PR B AR AR 5 (S0 mg/dL) iR R SAR e o R R B 4o
BB AE Y REAER (mmol/L)= (3 & ik £ 500 nm 2wk {5/
AL 500 nm 2o vk sk ) x1.29

Sk A = 1 phosphatungstic acid and magnesium chloride
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(4) #2g Frpl e

FHF EHEE (Audit) st o5 5l fide » 500 pl
F & :E A (Reagent 1 +Reagent 2) *t 37°C & & 10 4 45 # ] 500 nm
AEZ B RE o R ERPIEREAE c BRI H AT
FEPy B R R (mmol/L) = (3 &tk £ 500 nm 2. ¥ & & /1% 5 4
+ 500 nm 2 % £ ig) x3.87
FA
Reagent 1 : Tris Buffer 50 mmol/L (pH7.6) > Phenol 2.1 mmol/L
Reagent 2 : Phospholipase D 450 U/L » Peroxidase 3300 U/L > Choline

oxidase 2250 U/L > 4-Amino-antipyrine 0.24 mmol/L

(5) B A& g ded &2 MR AR g 19 MEFAR L (F = mmol/L)

(VLDL + LDL)-cholesterol =Total cholesterol —HDL-cholesterol

(6) Atherogenic Index (Al)=(VLDL + LDL )-cholesterol + HDL-

cholesterol

A~ a-'r—s;gagl @'A\ 7

PR R AR AR E P AR A 20C kR e
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2. P EBE

1245 Folch ®?eh= 2 B~ 0.05 g % T e » 500l 2 § 7 f
TEE (20 1,vv) RER  RREEIES F 0 Az B ki
B (GR 15% -1 & 4k) 0 B FIFRA ORI 2 18 2 60 Cizis
S RN B R e e SO A s 7500xg 0 15 A 48
Med F R EE S P FRNEF 100pl A THCHF Y
#F (75C > 20 A48 2 Tl 290%) > -20CHEF > & * MR F R
2R B2 tkiRl e ¥ b Bedi— B R gzant ik (100 pl) 4e ~ 0.9
ml 7 FEAFFE (10 )0 a2 2 0 F 100 pl A Kiiz 0 -20C#

oo RN e

g AT R

(1) ®EHR

1y E L2 E (Randox) #r#k B3 2 o #c ip2 4 7 f
fe o 100 pl FEpEE (99.5% ) r4tRAR ROEAR 0 R P20 10 pl 4
* 500 pl A 0 FIR TR s 15 A48 Bl E 500 nm 2 sk E o
TGRSR SR o RARG B 40T
RWREFRE R R (mmol/L) = (1% & fit & 500 nm 2. w% % E 4R 8 5
A & 500 nm 2wk iE) x5.17

& PAFRAT o MR EE L B (umol/g)= 3 PE FH ARk A (mmol/l)
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x0.001 liter % B~;% & x1000 umole /mmole ~*+38 & (g)

(2) = pe i fig

FHF £ 22 (Randox) #T# = j2 o -2 Wiz § 4 Wi
Seon SO Lo B 1S B A1 10 pl 4o~ 500 pl A 2 E TR i 15 A 4
iRl £ 500 nm 2. Sk B o B AR R E R ARl o R R B AT
Z B @ fgk R (mmol/L) = (1% & ik & 500 nm 2. ¥ & 7 /4% & &
Ak £ 500 nm 2_ ¥ 5k 5)x2.29
F RFEAT S Z fad b fladk B (umol/g) == &4 i fin Jk & mmol/L

x5 &k & x0.001 liter % B~;% 4] x1000 umole /mmole "% & (g)

(3) #*g B

RHHEF 222 (Audit) “THE2 32 o B Bip2 | 4
g B 4e o~ 100 pl P (99.5% ) MMRAR RAEAR 0 BT BB S
il #e > 500 ul ## (Reagent 1 +Reagent2) ** 8T F & 15 » 45>
He 71 500 nm £ 2 % sk (o 2 S R 4 AR e o T R 40T
FAPy B R (mmol/L) = (3 &tk £ 500 nm 2 ¥ & & /1% 5 4
£ 500 nm 2_®x & {5) x3.87
F VRN G R B R R (mmol/g) =F g Tk R (mmol/L)x0.001

liter % P~;3 & x1000 pmole /mmole +" 3K £ (g)
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VIR B SR
LoE e

Bay I8 Al ficbp i RBERBY % £FHD
%%“f%_i%}iij%iﬁﬁfﬁ'ﬁ%}%& S T PN %Lg_iq'{;aéﬁg ¥k oo &
Rt L i spdk (fecalpellet) = =8 £ 2 & > 5. 1430-20C#4
BT ME YR R mA AR ¢ R K I R

TE -

7
~

2. KAk R P F AR T

0l e T#EET o TOCE T E T2 o d = P ATL
Bl RNy EE pRIFF o E 407
LRy G)=(LTRELE—LTicd) T4 ITRL x100

& p % 3d (pelletday)== p ¥ i{ &3F# 3

3. BAATG AL 5 PRI T 2
() 5223

A Gz Om B TR B4R 005g R H M F R AT
gL Ae» 0.5ml k320 4e ~ 50 pl p &3 - isocaproic acid 5
PRiE TR 3D 1 T500xg s 10 A 480 Bk i o 4e 20 pl TCA

(trichloroacetic acid) & i » 3~ 15 A48 B~ b ik 4e » 1ml 2 Bt
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P 700xg s 1 A48 ¥ T F B EBHI- S o208 0 Bre
fi A 0 4e »~ 25 pl SM NaOH & it #g %% f > 4v » 0.2 ml acetone 2 S >

WA (35°C) HEF L L TR HRE -

(2) Rl

FI* FAAITRAPTHRE? TR BB
FE - HEATIEE AT
B Stabilwax®-DA
HEAp TN,
Program : Initial Column Temp.100°C ; Final Column Temp.200°C ; Rate
of Temp.6°C /min ; Injector Temp.250°C ; Detector Temp.250°C

g~ £ 11l (split ratio=1 : 10)

4. K¢ HEMmML BRI 2
() EqPfa5p2

92 ] AE L & 2. Cholesteryl acetate (Aldrich) 3 ® 3 B3 3 (#
B EE=2:1)> el ¥ 10mg/ml 2 {5 > #RE SAHFEF 0551
2 mg/ml o

= 0k
S

oo B hE SRR 2% 110°C 0 2 ) g 0 B



0.05g £ G B >08 @ 4o r Iml FB38 > 40 B 2 2 ¢ 53
60°C hizip th > BEH-F B > % IRk o e 7500xg 0 15 A 48 B
?3;3“?75;1‘1" 2100 pl A s T e feddz R e 100 pl A 0 e

B A B ¢ 1 75°CeRdE o

(2) BTz

F st # (Liebermann Burchard reagent) fe = ;2D % Acetic
anhydride : Sulfuric acid : Acetic acid=20:1: 10 = H];R & o
#-400 pl Liebermann Burchard reagent ¢ » & ¥Xizia itk 5% 18
S E Y R 30450 ki 37°C 0 F s 15 A48 8] 550 nm % & i o
FESZANRELFLIRES S REUPNFEE REE LS
2P BPHRBER - EAT

F PR ET Y BEEBESE (mmole/d) =& p X TN E
(g/d) + X T H &L (g x* HHEBER (mg/ml) xZ 7% H 4

fi (ml)~ R0+

-~ LT AL
OEELES
a. F RS T

#ed @ 3 AT hE R (Bifidobacterium longum) 2_ ¢+ g 11 70
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% EE RIS R R I S ST E SN SOEE N
TR R HBRRALH BFNEARANE N E > R FSET

B E 2 A 0 R R EOE B 300 pl 2 4 R Als & A F

BT RF 2 0 2 (#1200 plix xR F2 4y T AR A A
WEE T A 37C 48 | PF o
b.3 3 %

v 3 # 3 -k e % Lactobacilli MRS Broth (55 g/L) » 4r » cysteine
(0.05% wiv)» & B A% 8ml> IS 121CAH 15 A4 - 4
fpléii-)‘ Olml ,—'_/r" ml?],}:%,_/\é‘!é? o Z_ ;9 » J- 2 Fé? "’l\;ﬁ:'}

FeF & erkd 4 U 3TCIER 4 48 | pF o

REH AR R DFRGEFFRE P 10p F At P Tml o
a,

iR (20% wiV) 0 dEAC R T 15+ -80°C ke Rk s 0 11 (T 5 PCR %%

s R R

(2) % ® Clostridium perfringens ¥ %

ol BATHE W 0.1 g MRS ﬁ‘ﬁ,lzlﬁgﬁ‘ﬁ » B~ 0.1ml A&
Reinforced Clostridial Medium (38g/L) %P % 353 - ¥ £ A
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Ekﬁt—ﬁﬁﬁiigmﬁﬁiiﬁg"l37ct %%96]%7%—1--&;3‘573

22 d s ¥ 5 F P 2 Clostridium perfringens ¥k > K18 & s &7

W E T 2 Ao

(3) ¥ FZ* & T wmpF DNA 2 & it
a.'* 7] DNA 2 & it

I E £ e 2 (Premier) #5222 o B 2ml ¥ FR & 2
Bifidobacterium longum (2.53x10° CFU/ml) 17 12500xg &t~ 1 A 4 >

2D e 4 x 200 pl

i

TREFR AR FIREE R TR
solution I @ ‘wm*e 5 > 5 4 B iF i pellet £ % & B FHPK G o 4o~
200 pl solution IT & 3 > & fwm#2 % f% > 4v » 200 pl solution III & 3 12
® g 0 11 12500xg Hw 1 A 480 % & spincolumn 2 e E F
b R A% T spincolumn ¢ o i e 1 A4 F PR
g+ > 4 700 pl wash solution ¥ spin column » &t 1 448 > £
AL e B e T Rk B L AU HBIER Y T R o
723§ e spin column # |- BATHZL S F > FETHE 10 4B H
“,’TT 7% F e fRe4e > 200 pl S50R F = oK ] spin column 12 12500
Xg Hws 1 A 4@ ) DNA » &7 B~ 0 20 ul DNA j% 4e » 380 pl = f
4N (”Vﬁrﬁ 20 &) Rl £ B 260 nm 2_ Bk E o {4 3-80°C 7k 48

W73 > % * 2> PCR & i{ FE 2tk -

32



DNA & & (ul/ml)=0D 260 nm 2 #% 3 & x50 pg/ml xf# & #&

b.J i ‘m F DNA 2 & 1t

WiHE ez (QlAamp) “ iz 32 o Bo frpFik
Clostridium perfringens (1.25x10" CFU/g) 2. #7# ¥ if » ¥ % b &8
e P02 gicE ARk TH & o BRI ok B4 B4~
ASL buffer 1.4ml 32 & 3353 > 70C 4 47 50 BT {82 12500
xg #1440 P~ 1.2ml F iFi% 4 » - 3§ inhibition EX && & & ¥
PR L el o R AR 3 0 4s o Bk iR g g 3
A48 > P~ Fi% 200 ul e ~ 15 pl Proteinase K » 2 {8 £ e » 200 pl
Buffer AL 23 » 2 70°C-kiF 10 45 > 3w 1 2480 4 » 99.5%¢C
B> R fe3s 1 A4 2 & 2ml g + & spin column (silica-gel
membrane) > #-} 5% ] » spin cloumn ¥ - do 1 A4 F R iR
4v »~ 500 pul Buffer AW1 z_{s 8w 1 & 48 > F 3 Jgi% » #-spin column
2T ATEPELS g 0 4o » 500 pl Buffer AW2» 3 3 4 48 0 #-spin column
T FTePE 3 1 4 48 0 spin column 2k~ AToE 3 18 4e » 200 ul

Buffer AE# % 1 » 48 > 3w | » 481 DNA &I -

(4) PCR # i8] ¥ 1 ' ¥

RE
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a. TAE buffer :

#- S0xTAE buffer (Premier) ™ & 33 -k & %] ﬁrﬁ =~ 5xTAE
buffer = 1xTAE buffer -
50xTAE buffer contents : Tris 242.28 g/L. (2M) » EDTA-Na, 18.61 g/LL

(0.05M) A glacial acetic acid 60.05 g/L (1M)

b. 31+ W#

#-0.121 g Tris base (10 mM) % 0.037 g EDTA(ImM) R & > 3
f32>> 100 ml 2 3+ -k ¢ (% TE buffer) » 7+ HCI(12N) :# # pH %
700 MRF R FE ERE T o Lk ie% 93] 30019 mg)

45

7500xg #s 2 A 48 0 4o > 2ml 507 <0 TE buffer 325 4 % -

c. Loading dye fie ]
Glycerol 30% > 5xTAE buffer 20% - ;= ”pf]}\ 50% - Bromothenol

blue 0.2%

d. Marker fe %

Excel™ DNA Ladder : 6x DNA loading dye : ;& Frk=3:2:1

e. Gel 2% ) pe @

#-7.5 ml 5XTAE buffer 22 30 ml 2 33 K i§] » 45 > T » B T
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WA L T70C e g FHCE S~ 0.75g % (agarose) i %} & it

Ptk o ) B3P BRLA Er e ) o

f. Ethidium bromide ;% /%

#-15 pl Ethidium bromide ;% ** 300 ml 2. 1XTAE buffer #» -
g. PCR mixture

2.5 ul ANTP (2.5 mM)~2.5 pl 10x PCR buffer~0.5 pl primer-1(15.4
mM) ~ 0.5 pl primer-2 (15.4 mM) ~ 0.3ul (Bifidobacterium longum) &
0.2ul (Clostridium perfringens) Taq polymerase (5U/ul) ~ 2.5 pl bovine

serum albumin (Img/ml) fri5i@ gF2 = &k o

A FT

o

¥ Wang % « @z jxodbe it 2 B E 2§ I{ DNA g 3
SOVHER RIS R RESFRIN o PR REE L2
Fl#ice P~ 2 pl 52 vHR I .2 DNA R A %) 4c ~ 23 pl PCR mixture
PR BIERE A F- Boeycle 5 94°C154) 5 BF 40 B cycle :
94°C20 §y > 45°C304) > 74°C354) ; %% 1 B cycle 3 74°C > 10 »
G0 F RAEREEIFAC %25 F ¥ & $ 4 ~ 5pl Loading Dye
BE B 8l 2 s 2% Gel 34 ¢ 0 R AH P % 300 ml IXTAE

buffer ™2 100 KF T REF T A 2 27 A 45 o & & {8 % Gel 3~
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Ethidium bromide ;3% # » ® £ 2 F (25rpm) % ¢ 30 4 4 > ¥ >

UV sk e st B0 28 A 47 P2 B -

L PR MR EEA
() &3

Bl PR B (B PR RER) FE TR SR P DB
W RS B RE e r § B el
(phenylmethylsulfonylfluoride, iodoacetic acid) 2z 7k # 32 & #-k? 1=

B o

@ 35 Fd
2 Biorad 3 H T E Fv Bz & 0 ARy TR RS
(200-800 pg/ml) - - Biorad ;2 #|#f# (A&l 2 &5 -k=1:4) > B
1 ml ;ﬁ%‘ﬁ e Biorad 33 &[4 » 20 ul tr - R B0 F R 10 A 40

B 595 nm 2_¥x Sk iE o

(3) E #:f5 (Sucrase) & A 47

{295 Hestrin® s~ 2 #0]  40355 B 1/3 %2 » Fod fe ] A
S > S000xg Bt 2 A48 0 B~ 10l 54 40pl 5 1M A2 A6
fadrsgimn 37°C) F IS5 As  A-kip S5A4eRs4E  F5

BB 10 pl 4e ~ 0.5ml § HMEF A > 37CKiEF s 10 A 48
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Bl E 500nm 2z sxkiE o 7o o Sul fREAKIES SRR

AFE 4> 20l 7 IM RBEZERRRA S R (37C) > Fir s B

10l 4e ~ 0.5ml § 5 #F ol » 37°Cokik 7 Jis 10 A 48 > Bl £

500 nm 2_¥% Sk {E o 2t B 4o !

Glucose concentration (mmole/L)= [( sample OD —sample blank OD )
+ (standard OD —reagent OD )] x5.55

Sucrase activity (IU/mg)= Glucose concentration (mmole/L) x0.5 ml

%0.001 liter =5 (min) + protein content in the reaction mixture (mg)

(4) % 7 ¥pF (Maltase) 7 124 17

1245 Wiesmeyer Ve j2 o -] B ALAE B 1/3 22 » Fed fE e
A2 5> 5000xg B 2 A 4o B~ 10 pl 4c #-0.57 ml Bk 40 % ez (pH
=7)(37°C) 4t 20l & FHEF S A4 BEA KSR EER
g FRieB210ul 4e x Iml F BFEH-3TC-Kiz F R 10 » 45
BlAE 500nm 2wk k@ o v B R 10l k&4 » 0.57 ml A
Feda g limipe » AoRiE S A A 4o r 10pl § 54 > AokiE 5 A4
Farte P 10pl 4o » 1ml F & > 37°C-Rig F 6 10 »~ 48> BlA
£ 500 nm 2_ vk g o
Glucose concentration (mmole/L)= [( sample OD —sample blank OD )

+ ('standard OD —reagent OD )] x5.55
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Maltase activity (IU/mg)=Glucose concentration (mmole/L) x0.6 ml

x0.001 liter +2 (disaccharides) =5 (min) +protein content in the reaction
mixture (mg)

(5) v VREL VR VEPREFE A T

4 Sigma Diagnostics LAP ] Z_< P~ 0.03 ml % ZL332 5 /% 4e »
0.5 ml 34 (3.0ml % w4 » 0.1ml % §) - = %Rl £ 405
nm 2 dodv Xk E o £ B A 102403 4B ek Rk BRI -
Bl AL

IU/mg (25°C)=1784x A A 405 nm/min + protein content in the reaction

mixture (mg)

A e
Bufter : Tris buffer 50 mmole, pH 7.2 ; NaCl 250 mmole/L

Substrate : L-leucine-p-nitroanilide 26 mmol/L

4~ 33t
AR e T E R fRE iR L (mean+ SD) % T o
Fuzt 2 7% §_u SPSS (Statistical Package for the Social Sciences) 10.0
#%.7% 2_ one-way analysis of variance (ANOVA) I 12 Dunnett’s test
2« Tukey’s test it 7 & 7 R 2 B F o o B 2 ez £ B M

B P<005PFEREFHLE o
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Fo8 LERIPBFZHAEZFRASPAN
#-2 L % (Purpurea) ~ 5 B = 5. (Tainung No.2) % 215 .1 &
(Keelung) 2. "R E B g2 74 iz’ v Big'E KEF B2 wicdk A
B H_436% ~4.45% % 5.76% o Bl T4 i LB K E B 2 H K
S REPENE ~ RBERE S T s Aok 0 Tk
FREAT (Rr) BRNA A LER L2 KER g Rk A
oo A w]H 4081 ~43.63 4737 % AR S oRAMER

/
| o

\f“lﬂ

SR B A ok i RS &

Mol B E B b n G S P EH s SR AN REA
(1) > LEEE S KT S o B A Dt R € 0.9 fr
18 3ed B~ B ook e s B4 ul gl 3 11~ 2

fo2 & o
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Table 4. The nutrients analysis of lyophlized yam extract.

Purpurea Tainung No.2 Keelung

Ingredients (g/100g)

Carbohydrate 1.76 7.99 5.92

(excluding fiber)

Protein 28.86 27.99 26.13

Fat 0.26 0.34 0.24

Ash 18.93 15.86 15.03

Soluble fiber 39.05 35.64 41.45

Moisture content 11.14 12.18 11.23
Energy density (kcal/100g) 124.82 146.98 130.36
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Table 5. Nutritional values of experimental feed.

Component (g/100g) Control Purpurea  Tainung No.2  Keelung
Carbohydrate 63.0 58.09 58.40 58.30
Protein 20.0 21.44 21.40 21.31
Fat 7.00 7.01 7.02 7.01
Mineral 1.0 1.95 1.79 1.75
Total dietary fiber 5.0 6.95 6.78 7.07

(including cellulose)

Soluble fiber 0 1.95 1.78 2.07
Energy 395 381 382 382
(kcal/100g)
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22 LEREERSH RS P AESE cMER R 2 S B
Table 6. Effects of yam water extracts on daily intake, body weight gain and feed
efficiency of BALB/c mice. '

Control Purpurea Tainung No.2  Keelung

Food intake (g/d) 3,66 £0.16 3.90+0.34 3.94+£0.55 4.02+0.17
Body weight gain (g/d) 0.18+0.09 0.22 +0.07 0.20 +0.07 0.24 +£0.11

*Feed efficiency (% ) 4.00+0.61 5.80+1.18 5.53+1.08 4.80+1.72

'Data are expressed as means + SD. No significant difference was found from the
control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.
*Feed efficiency (% )=Body weight gain (g/d) + Food intake (g/d) x100
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riley s LB | R pHEFERRER (2 0) 73 4

B 3 e | B2 AR $POFRE BT F IO R (p=0.01) & L
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Table 7. Effects of control and yam diets on organ weight in BALB/c mice. "-*

Control Purpurea Tainung No.2 Keelung
Stomach 0.11+£0.01  0.11+0.01 0.12+0.01  0.13+0.01
Small Intestine ~ 0.83+0.11  0.80+0.13 0.87+0.10  0.80+0.07
Cecum 0.08+0.02  0.07+0.02 0.09+0.02  0.09+0.01
Colon 0.16+0.03  0.18+0.03 0.17+0.02  0.19+0.03
Heart 0.14+0.01  0.14+0.01 0.14+£0.09  0.15+0.01
Liver 140+0.12® 127+0.17® 141+0.11* 1.19+0.19"°

'Data are expressed as means + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. - denotes for significant difference
(0.01<p <0.05).

? Data are expressed as means + SD. Different superscript letters denote significant
differences across groups as analyzed by one-way analysis of variance followed by

Tukey’s test.
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Table 8. Effects of control and yam diets on relative organ weight in BALB/c mice.'”

Control Purpurea Tainung No.2 Keelung
%
Stomach 045+0.03  0.46+0.05 0.48 + 0.06 0.49 + 0.04
Small Intestine  3.26+033  3.24 +0.38 3.42 +0.38 3.06+0.27
Cecum 030+0.10  0.30+0.10 0.40 + 0.10 0.30 + 0.04
Colon 062+0.11  0.71+0.08 0.68 + 0.09 0.73 +0.10
Heart 056+0.04  0.57+0.03 0.56 + 0.04 0.57 + 0.02
Liver 575+4.63° 5.00+535% 5504535 475+7.07""

'Data are expressed as means = SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference ( p
<0.01).

*Data are expressed as means + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Tukey’s test.

Relative weight (%)=organ weight (g) / final body weight (g) x100
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Fe§ LERERFH] RS
- S FHlAREE LE AR E L g R

oL B R2a Pl B B EF TR (1)
R G 0 2L ERREF MG (p<0.01) B¢ KL
P n ETMRIE R X ARG L E e HDL-"2FfEEE F Mt H 5 &
b (p<0.01); & 0% %22 (VLDL-+LDL)-*£ B/ &g & M3 4] e
P<001)e t=fHbA> & » AFE cfofkth B e kg ¥ 00y
flefee k=5l (p<0.01); o = SifrAR L E 22 B9 THF
ANl (p<0.01); & L3 ke 2 ofi e §s AT 1 4 BoAR F MO

® (0.01<p<0.05) -
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Table 9. Effects of control and yam diets on plasma lipid concentraction in BALB/c

mice. 2
Control Purpurea Tainung No.2 Keelung
mmole/L

Cholesterol

Total 428+021°  386+0.10"° 3.92+0.21 " 3.58+0.06"°¢

HDL 0.97+0.02*  0.97+0.00" 095+0.02* 0.91+0.01""

VLDL+LDL  3.33+0.18%  2.83+0.11"° 2.96+0.24"" 2.65+0.06"°
Triacylglycerol ~ 1.90+0.19°  1.62+0.08 % 1.90+0.19° 1.32+0.01 "¢
Phospholipid 3.75+0.08*  3.63+0.10° 3.50+0.14"° 3.52+0.00 "
Atherogenic 345£0.11° 2.93+0.127" 3.12+033"°293+0.11"°

Index’ (% )

'Data are expressed as means+ SD. Different superscript letters denote significant

differences across group as analyzed by one-way analysis of variance followed by

Dunnett’s test, control group as comparison, mean significant different (0.01< p

<0.05).

? Data are expressed as means + SD. Different superscript letters denote significant

differences across group as analyzed by one-way analysis of variance followed by

Tukey’s test.

3 Atherogenic index (% )=(VLDL +LDL)-cholesterol /HDL- cholesterol x100
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I~ FAlARL g L AR T e

e s AFELZ S SRR AR LE B RS AR R
(Bl=) ~5 % 14.13+4.0~1555+4.08 ~12.94+1.15 % 11.5+1.02
pumole/g > 4yl L B e F R lgF AR c A-RKY B MPER S & -

o wF_164.01 £32.15~175.85+33.15~153.04 £42.06 2 121.21

e

+16.46 pmole/g (Bl = )0 © F A L% o ez e i ik A B F 1430

w (p=0.022) ; i LBEeF LB

Lo
(-

v FRTE L B e RE AT
ARl (p=0.04) o B FRR A %] G 3341 £9.45 ~ 28.64 £

7.09+29.14 £ 11.96 % 26.54+7.26 pmole/g (Bl ) eF m ¥ £ % -
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Liver Cholesterol Concentration
25.0
200
2
o)
o
g 150 & Control
g O Purpurea
[@ Tainung No.2
10.0 B Keelung
5.0
0.0
Control Purpurea Tamnung Keelung
No.2
SRR LR TR R R 2 B

Figure 3. Effects of control and yam diets on liver cholesterol concentration.'
'Data are expressed as means + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.
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Liver Triacylglycerol Concentration

250.0

200.0

ab a ab
H Control
* b

O Purpurea
@ Tainung No.2
H Keelung

100.0

500
0.0

Control ~ Purpurea Tainung Keelung
No.2

—_
i
)
(e}

micromole/g

Bl ~ fdlail g L B AR R 2 ey Ak A 2 PR

Figure 4. Effects of control and yam diets on liver triacylglycerol concentration. '

"Data are expressed as means + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference
(0.01< p <0.05).

?Data are expressed as means + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by

Tukey’s test.
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Liver Phospholipid Concentration

50.0

B Control

40.0
O Purpurea

T .
@ Tainung No.2|
' B Keelung
20.0
10.0
0.0

Control Purpurea Tainung No.2 Keelung

(e
=)
o

micromole/g
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Figure 5. Effects of control and yam diets on liver phospholipid concentration '
"Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s
test.
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Table 10. Effects of control and yam diets on fecal weight, moisture content, pellet

and neutral sterol in BALB/c mice. *>

Control Purpurea Tainung No.2  Keelung

Fresh fecal weight  0.83+0.20 1.09+0.23  1.05+0.22 1.03+0.34
(g/d)

Dry fecal weight ~ 0.38+0.05 0.45+0.07  0.46+0.06 0.43+0.06
(g/d)

Fecal moisture 52.84+0.06 57.23+0.05 54.92+£0.08 55.87+0.09
(o)

Fecal pellet 67.42+9.34 88.71 £15.48* 86.04 + 16.68 78.88 + 20.55
(per day)

Neutral sterol
mmole/g dry feces 0.046 = 0.006 0.041 £0.002 0.041 £0.004 0.045 +0.004

mmole/d dry feces 0.017 +0.003 0.019+0.002 0.018+0.003 0.018 +0.003

"Data are expressed as means + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. -~ denotes for significant difference
(0.01< p <0.05).
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Figure 6. Effects of control and yam diets on acetate concentration of cecal content.'
"Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.

56



3.5

o
n

® Control

O Purpurea
. @ Tamung No.2
H Keelung
1
0.5
0

Control Purpurea Tainung Keelung
No.2

[\)

micromole/g

—_
N

Bl= ~dpdleoR e LB S MER B
Figure 7. Effects of control and yam diets on propionate concentration of cecal
content.'

'Data are expressed as mean + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference (p
<0.05).
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Figure 8. Effects of control and yam diets on n-butyrate concentration of cecal
content. '

—_

Data are expressed as mean = SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference (p
<0.05).
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Figure 9. Effects of control and yam diets on total short fatty acid concentration of

cecal content.'
'Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.
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Figure 10. Effects of control and yam diets on acetate concentration of fecal. '

'Data are expressed as mean + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference (p
<0.05).
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Figure 11. Effects of control and yam diets on propionate concentration of fecal. '

'Data are expressed as mean + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference (p
<0.05).
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Figure 12. Effects of control and yam diets on fecal n-butyrate concentration. '

'Data are expressed as mean + SD. Different superscript letters denote significant

differences across group as analyzed by one-way analysis of variance followed by

Dunnett’s test, control group as comparison. " denotes for significant difference (p

<0.05).
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Figure 13. Effects of control and yam diets on total short chain fatty acid of fecal.'

'Data are expressed as mean + SD. Different superscript letters denote significant
differences across group as analyzed by one-way analysis of variance followed by
Dunnett’s test, control group as comparison. " denotes for significant difference (p
<0.05).
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e ~ £ i ¢ Bifidobacterium longum % Clostridium perfringens 7 #
12 PCR # s 2_& Bifidobacterium longum =3 Clostridium
perfringens 2_ F|#c > # PCR A 4 2. 2 A7 ﬁrﬁ = Hm R T

P S22 DNA 2R E AR R e Fp (Bl e fot ).
e ~aFEe s SR8 2 AR LB | REL L iz
2_ Bifidobacterium longum 7 & » %] %_1.8E+05 ~ 7.6E+04 ~ 1.9E+05

3 7.1E+04 CFU/g (Bl 7 ) » ¥ 3+ 5 & 5. /& & i{ 2. Bifidobacterium

longum 7 & » %] 4_8.6E+04 ~ 3.3E+04 ~ 7.6E+04 %2 3.0E+04 CFU/g -

2 o] K= 5L 8§ 55 £ 2 Clostridium perfringens 3 & 4~ %] 4_

1.08E+09 ~ 8.58E+08 ~ 8.73E+08 4 2.93E+08 CFU/g (Bl -+ = ) = & &
BT 5 B A % £ 4.99E+08 ~ 3.47E+08 ~ 3.79E+08 2 1.71E+08

CFU/g -
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Figure 14. Bifidobacterium longum of PCR expression

+ Bl 5 Bifidobacterium longum  F2. PCR # 3 » i 5 MR E 5 » & 4 5 244
bp > lane 1 5 Marker : lane 2 3 & & DNA > lane 3 3 ## 10 & > lane 4 EY i

10 & -
TR : ] RE Y& Bifidobacterium longum 2. PCR % 3  lane 1-2 % #+41

345 0P o8e 565 FELe  T-8 5 AKLE Y DNA & B
#1PCR % T -
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Bifidobacterium longum in dry feces
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Figure 15. Bifidobacterium longum content in dried feces (unit : log CFU/g) '

'Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.
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Figure 16. Clostridium perfringens of PCR expression

+ B 5 Clostridium perfringens © “vF#i2. PCR 23R o 175 MR & » & 4 3
255bp-lane 1 % Marker;lane 2~3 fr 4 % © s #kc Clostridium perfringens DNA
ﬁrﬁ 10 ~ 100 = 1000 % 2. DNA # 3R o

T W 5 Clostridium perfringens - 8L & {{ # &2 PCR # 3R ° lane 1-2 5 334 2 4f
10°% > lane3-4 5 13 10° % ; lane 5-6 5 & B = B2 4% 10° & > lane 7-8
A AFE 10% 5 lane 9-10 5 AAFE L # 2 - 10° 1 o lane 11-12 % 43 10" & S lane
13-14 5 A& o o -7 10° % > lane 15-16 5 # 10° & -
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Clostridium perfringenes in dry feces
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Figure 17. Clostridium perfringens content in dried feces (unit : log CFU/g) '

'Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.
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Sucrase Activity
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Figure 18. Sucrase activity in intestine mucosa cells. '

'Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s
test.
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Maltase Activity
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Figure 19. Maltase activity in the intestine mucosa cells. '
'Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s
test.
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Leucine aminopeptidase Activity
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Figure 20. Leucine aminopeptidase activity in intestine mucosa cells. '
'Data are expressed as mean + SD. No significant difference was found from the

control group as analyzed by one-way analysis of variance followed by Dunnett’s

test.
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