LB AP R TR A R LS L FiE
S
- \p'i':;bﬂ
PLERFEHBMAFEEY LT RRIERFRASAF LR S
SERWAFRE S AREI A BE AR A AY KDY X R TRLT
FRAHEE G (W ) EEI R v kR 2 B 3¢ 2L v L () T &

W ?ﬁrrﬁ‘,%—”i-l‘,/f"l FARLFRA s L G fok e RERE SR

HA RS B AT GG 8 A RO ATRET A 1B SR B R -
Ftoo & R /%E‘ *E Y- %é%]’l‘/ﬁ AW EHE

AR R F IR AT  ETRLARFZHRFLZ T - FEL Ik
MoF P L AFIRINETN A EFREY AFTIRRARLF 28 Fm7
XAKRE TR o Rm BRI 2T REEFauE 2B oL 3 PR
oo Flpt B A SATHES GO T w2 a4 o

A LHhHAEF R > T ENBEERS LI EF A EHAN 0@
8 ygpepEA (aglycone) =97 |~ 3+ ¥ 4~ L Steroidal £ Triterpene group
% f8( Oleszek, 2002)(Fig 2.) - 1?4% Huang % ~ (2003)#74 47 cnig & 5 4 chg g+
% A (Sapindus mukorossi) i & = & 2 S 2 Ajck g (b Triterpene group)*t R

=% # 1 Rhamnose - Xylose ~ Glucose & 12 H B~ (Figl.) -



Cholestan B-Amyrin type
(protopanaxadiol) (oleanolic acid)



Spirostan a-Amyrin type
(diosgenin) (ursolic acid)
29

21

30

22

Furostan Lupeol type
(protodiosgenin) (betulinic acid)

Fig 2. Basic sapogenin skeletons—steroidal (left column) and triterpene (right column)

(Oleszek and Bialy, 2006).
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(Colorimetric assay) £ & 3 ~ & 45 H e (7 1V R TE 2 g% o T3] & H A7
WA F ARk E R E 22 2 B R * & 4 (Saponin) g -k fEiE i o

PEA G818 AN HT B KL B e GF RIS 0 8§ & ¢ B (Suspension)

’é._?J(t‘ 4= 33—/\1%Pil9 ’ \?—'/,‘\—f,"\f’ ]ﬁ%t‘ _EL/\*,_fr o

s
o

P 82T ES 20 AEL RN d BT qrvk AR S0

W47 & 3 = (Triterpene sapogenin) -

% A ¥ Fparfc i (vanillin-sulfuric acid assay) (Hiai et al., 1976) > H = 5 7 & i 442



(antimony pentachloride colorimetric assay) (Hanzas and Barr, 1969) - +* ¢ ;2 i gk
PRk HAH L RBHF LR o RA 00 BT DEEAL - TR
AV EVFEES TS TR ST N Ry T PR
A T BT

Wy rdrg ¢ 0 UHPLCE G H b B Bag o Ra > s e X R
WA o W RILEAR RAF LR FIL A RS LA G
B > B4R HPLC? g A2 F T2 A4 202 BmA™ ¢ AT
¥ o {3FpHuang ¥ 4 (2009)7Hk * 7 E o 1% ¢ FR ~ T AR oK B ARIEEE R
FEPRRET P D8R QR RIRSGFIS ORIk AR | R
HARACF D2 e ERTA AP RAp-R AP 4 fe (liquid-liquidpartition) »
W R R R SR R 1 R SRR Y 8 R e g ME ALK
ok cht 7 FRfek B R T A Ap B Sk i T 8 dA PRI ok o 2
Rl LR LN SE RN Y P S RS S R L
A B L FASIBRITRGE LR IURE SRR ~ F VAo
P E AT o Pt 2V R RM 2 8 F o RA B RAFD £ 0

FEABLAFT > P FMPL B AL AMARFL L ABRE AL L E

1o#2g ap (7L E e IBLBE 120223208 s 23 % R
B AR e B A TEBRE R LAREFR o A LP SR 3

B ) T2 2R3 HEEFE T 2HR -

2. 12 Hederagenin (Extrasynthese co., France) i® 5 % & & 2 HPLC #x > & 17 B

o I 3T e ¥ A (Standard curve) o

3o EAEEL S BB BAFFRE A AP w2 E RS AT



L R =Y e A RO
4. B d kg a A TR R R
Bofl* AL HF RIREAIRELT L LB

6. L' PARKBAMEF AT EAITHRRAIMEB? P ERE ALY
B o

1.2 PR RART ERASFH B HE T o

SRR ETINLEINES I P S S T E IS P

%358 GPS (Garmin VISTAC) = 5o Atk o ¥ i ipidics® et e 4

2. 37 %_Hederagenin 53 5 7 B35 44 £ 4

F=2~ 5 mg 2 Hederagenin &2 5.3 ;3 k% ¥ g (Acros co.)® T & 1 5
mL > B8 22 kB 2 1.0 mg/mL - %k & 1.0 mg/mL 2. Hederagenin ¥ #% ;%
ed BB 08mL~05mL~03mL % 0.1lmLT & p4er>? Az E 3 1.0mLA
kR~ %5 0.8mg/mL~05mg/mL~03mg/mL 0.1mg/mLe #-p7 7
Jk B 2_ Hederagenin ;% ;% 2 Nylon membrane (Pore size = 0.45 um) &g fs 4= »
HPLC > Pump &4 * p 4 Jasco = & ¢1 PU-1580 2 PU-980 > A~ ¢ i *
Bondapak 2. C18 column > 3.9 mm X 300 mm - 12 Hitachi #74 & ¢ L-3000 Photo
Diode Array Detector I :#-3& k3% % Wavelength 5 206 nm &7 7 & & 47 © ik
Z 1 mL/ min> i* 30t 6] 5 40/60 = Acetonitrile/H20 » 3 30 4 45 5 60/40 =
Acetonitrile/H20 -

Bk D kR BRI A A R R TR 2 A2 R
Square & o R Square A%4&:7* LR 2 T RR S M A EERB AApH o f (S 7F *
P EC AR RS RR

3. 2258 ~BAZ SARTRZAERTIEZ T EHRA



BAFE LR B e

1)

()
(3)

(4)

(5)

(6)

BA A BRI AL T ET AR RIRARETLIREY 0 R2 K

24H > Pt A e RSk w By F Rl E 2 5 F A E

EAMBER  SFLER LR ETPE LA NRLT RT AL

LA ERTEA ARSI B AR A AR R E

st A RR R PR AZ BT > TP ENT I AR

B B3 A2 100 BicH AL 3 Tk 40m] AR £ £ % % shaker
(160rpm) ¢ 72H -

EPisengm B3 %98 k2 -k 3% 12 Nylon membrane & (7 88 g » ik (4
2K ERERE AN A4 2 Vial ¢ oo S0 iR p 2 B RR R

Bz R gmd s Tp B A C MBS RBBLRTEE {2

s

4 o

B A AT BRI B

(1) #-% 2 ap2 KR 4FR 20 & £ 4~ 100pL 998 % H2S04 (i) % ik & -k

(2)

3)

Bt B R RSB F S DL PR it 8 R Rk R R
{@; o

begts > BRI ST > T RHE KA T

o5

T 2P FREAR
KRR T E N F N ERBERFICEI FRICEZI B ARKER TR
(HPLC grade) > £ = Nylon membrane i Jjg 32 5 °

#-pt 20uLl # &4 » HPLC - # Photo Diode Array Detector ' :#-3k Jhizk &



Wavelength % 206 nm :&{7 7 £ A 47 o e tR147niE 5 1 mL/min > i 3ot
] % 40/60 = Acetonitrile/H20 » 3 30 % 4& 5 60/40 = Acetonitrile/H20 - 12
+ i # Zx 2. Hederagenin 453 517 % vt 44 > H peak § & 27-28 A4 IR T
BHREEFERTE

4. 777107 PEFHfELF L RFH AT L LB HEEAH -

T~ T
| HoF B ohAp B2 37 P g

a BH2Z MR T

& % (Saponins) i - fE24E% ¥ & F 4 6 542 (Surface-active) a3+ 5 R
AR AR AP udEp b G B~ 7 (Lasztity et al., 1998; Oleszek, 2002) -
@ Saponin iz .4 p 37 v ¢ rSapo TE ¥ ¢ Soap - 0 F s H TR oA
e B e d o ¥ ook > B Eekig e ? A E (Grenby, 1991; Kitagawa, 2002;
Heng et al., 2006) - % TG e B enrt g thor B FUiv b Fgeisck (Price et al.,
1987) » A WA 1 Bl E 4 73w chfr e (Oda et al., 2000; Sparg et al., 2004) » 7]
B2 Ao F e fikiod 4 6 2 e TR o a2 b B R K
BB BT 5 - TAER gk (Sparg et al., 2004) o & & &~ AL bk 2R

;t".,;',’F%cfﬁq\l/»\ °
EE R 37

8RR AR R - R 0 A e ﬂ%%ﬁo%a’ﬁ%i%u%wa
d fepE A pEAE TS o i5a B BIEG A2 LR gRAHEG A6 F
Mz e m g+ g T ond FRpEAL R D = R &4 (Triterpenoid)
iR o d N R LA R G S ¥ (-H,-COOH, -CHj) - # ¥ &
pARRP a3 .f%ﬁﬂ g% A 4 (Oleszek and Bialy, 2006) -
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(1) Smith " 2



R EMAT A PR R A AB R T ESEME L sl B
EAG R A BN AR AT A S S Y TR S EE Y R
R BT F fik mﬁﬁﬂ?ﬂ:%&%HKﬁﬁﬁ%nﬂ%ﬁiﬁsmm

"# f2 (Smith et al., 1965) - Smith "% f#2_iF i 2L ¥ B feo> 3F 5 Ap-KfRiEET 7

=

¥ _ha %*K“‘:}aw Smith ™% j2 £ F & 1 cha = o

(2) pz& %3

PEH % (Glycosidase) & - sg LI BEH 2 4 & S e h > A @ aniF it T
R A B d ARSI EL WY e T R AT B
BFHPEHRET AR R AR 8 At E g e F b iR R e
AFT R RDE ~H’~¢Q?A£m% | ¥ AR K fE -

,l‘i-i;E :I'_E_' ﬁj‘—% Av\ﬁﬁF ¥ ‘% l’k’ﬁ%ﬁﬁém}\/%” 370C ll,,, [Eay
T X > TE I F R K472 (Thin layer chromatography) # Pl K fz & J&
i@ﬁ'ﬁ“i‘i“}iﬁ’iﬁf%%ifé » ¥ % EtOAC F B~k e _'_-p,Tm,j: &?Emg
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e CESE LR

(3) pe-kfz
E%%ﬁﬁﬁ—%@’%%ﬁ%$ﬁ°&¢ﬂﬁ@ﬂa&%ﬁﬁai$ﬁ¢
B o 2 § Ak fRiE B M- > Furanose i Pyranose - » I B f - UMK i3 i#
Poo ¥ob o oRfRER AR Al R G ARy MG
ek fReh— 452 2 A8 730 HCL & HpSO4ia ik @ (4e » 7 A %

A BA,A) Ide L — B » RIS ERE: ﬁﬁﬁ.i i;&;,/u;f‘x}uj s oRATR® G i ﬁ&ﬁ,/\ﬁﬂ
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hA AN E T R AR e

AP FH TR hB F AT HET S oK fE S 3 - 8 AR fREAR Y
Fheor p WBRE LR LS %" v FlAE At BB AR Y o 5 AR S A
g2 HSOsi3 i 2 R P A g RfRIEE AT R 2 H ~GHEX D]
LD 7 IR R R AT ST KR E I iRk 8 Ao R T
fp fR it — 02 iV B o 47 (40F »xac k40 A 47 & ~ UV spectrum 2 NMR % ~
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(1) 7 & 451+ ;2 (CNS 9429)

P~125mL ¢ 2 COp 2 # &> B *t 250 mL 48255 @ » 7J<7fﬁ‘%'$i 250 mL »
4o 25mL k@A > ¥ BRI 0 IR R Y 4 3759 chm A > T R L
R4 1.25 g B4 A L T 2okt etk 0 2R 18 & 105°C A ¢ §0k 20 4
4 0 0 8mLAFERA R £ 4D 10mLy BrImL Btk RS # ¢ oo 4o TmL

TECBAR AARLEHEE 1044 (Fd TRERB%E ) kRSB

n}L

AR B E R R T o - 2w 2Esk 0 kPt 2 A £ 535 nm
TRGER A RRAME A FRRGAAREY S R E R SRR B F G
Gigho o BBEY SLTHREY B H AR
(2) & ¥ pEanpt ¢ 2 (Bl k> 1998)

B05mL 2223 % 4~ 05mL 3 8%vanillinz ¢ @i - metss
Wk LR REEF AT EE e EmML R4 2 TT%EfL 0 R EBSS B R
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Fig4. 3.1 &2 B2 #1425 o

b. ¢ 4 H (%24 & 094 264 0 &5 120 & 40 & 7.4 %))
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C. m» 2P F
(1) ~ P& (%238 84 334 » L5120 & 23 » 45 %))
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FAY EURAREAIRLEE 5 E R

.

13



TAEL AN AR WY 3

PAEREF P AL ¢

E:y
=
44

P

<

3B iEs

A BB A R

14

Tl




Fig10. 24553 8- (#5523 B 34 417 ) » L35 120 & 24 4~ 3.4 f))
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Fig 11, 2 453
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121.306234)(Fig 16 » 31 DBH £ 5 40-d5 2 & % 4 » B  hedh %3 5 % A
GO ORI R AL B g as L AR PR (M
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%5121 B 23 A 543 #))(Fig19.) » A58 < hedh - £5 5 579 2=k & iz
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Area

. 2 2 A+ 2 AR F 222780185 (BFR a1t R)
d3 X il o m SRR AoTp ) Rend > T RS AR T2 &
B3z a2 8LV ROFHRFLYET S EL AR I 2227 5 E2

(L R RE AR E RS 2 L BN R) .

a. Hederagenin 2_ &% 54 & S F & 17 Bl
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Fig 21. Hederagenin k & # & 5@ (mg/mL) -
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Fig 22. Hederagenin & +7 Bl (Wavelength = 206nm, Acetonitrile/H,O = 40/60 to
60/40 in 30 min) -
b. & &8 -KfEm is 2 k47 B

T 2 R BlFE R+ 5 Wavelength = 206nm ~ Column = p-Bondapak
C18 ~ Acetonitrile/H,O = 40/60 to 60/40 in 30 min o & & «hd' & 5 -k fEw enffa5 o
14 ngar 2 AP S84 FRIARFIHAFNZ 84527
FA 0 FI AR G T R ARE R o T AT A ] 0 F]pt* a-hederin iF A
Fiadfspe g o o d il RGKFES > Hederagenin = 7 7 3 fEA 0

B F ~ > 447 Hederagenin «hg 2 ¥ @R § cha % 7 & -
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BB AT Mg B3 22 5855 82017295 /Bl 0 £ 4 4p

FROES XL AR RO ARG RS T E AP R FF 0159

gE% o CaZX TR TN LEAFAFEREFFIENE? RIS FRE

26



Tablel Fp 2 Brp A% 28 F 83782 o

R RE(F 5w

ARk Area  [a-hederin](mg/ml) a-hederin/ & 76.1.)
o3 % T(H20) 2632.54 0.58 46.21

= & (H20) 5600.30 1.47 117.39

Er & (H20) 7347.89 1.99 159.30

% 3 (H20) 6724.62 1.80 144.36
B {7+ #/(H20)  7897.27 2.16 172.48

il H A g AR LR SRR

1. AXEmEEz*» I BIRP AL I2 282 28
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111. 66 (mg saponin/ g pericarp powder) H 4% % 2. 7 & ‘% % 200~340(mg saponin/
g pericarp powder) = + 2 & 2 f[* & F A S5 pc Rk Apt g N2 B2 B2 7
Bt o RAESMARE 430 2007 £ S L 400 1% F AR T I E 0 i L
LR (- AR E R E S AN s k)2 d o5 22.28% (H & < B 15 )

2556% (s@ % 2)  Ra kY AW aE s H e AL L EF o &
BEFFERME T @A 2 AT o f f A EEARLE gk JRiTEt R A

(2007)2 & 7 FE A fek B GE Ad G A W SR TR P L ER

=S SR &

e
)
3%
[l
e
(\x
Ny
[l

o B q}fag\ﬁ,ﬁ;gﬁ, A E R
Frzagaz @ hiFiairaf 7 €2 4% (Philipand Stanley, 1986) > #] & 4

PR PR FLIESFRIBTITRE -
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Table 2. The result of quantification in method of hydrolysis by suspended

sapogenin
cropped estimated content
PP [hederagenin](mg/ml) dilution factor . )
place (mg saponin/g pericarp powder)
Anding,
. 0.58 20 29.09 + 2.12
Talnan
Taitung 1.47 20 73.90 + 3.97
India 1.99 20 100.28 + 4.58
Vietnam 1.80 20 90.87+4.10
Shizi,
: 2.16 20 108.57 + 4.99
Pingtung

Table 3. The result of quantification in method of vanillin-Sulfuric acid assay

i dilution estimated content
Cropped place [alpha-hederin](mg/ml) . .
factor (mg saponin/g pericarp powder)
Anding, Tainan 0.28 100 111.66 + 4.85
Taitung 0.54 100 216.73 + 10.34
India 0.76 100 304.60 £ 15.91
Vietnam 0.68 100 272.32+11.21
Shizi,
: ! 0.85 100 340.16 + 1542
Pingtung
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Vietnam

Taitung

H [ ]Method by analyzing sapogenin

Anding, Tainan - I \/anillin-Sulfuric acid assay
PRI T [T N TR T [N ST SN ST T AT NN TN ST T NSNS SO S NS S T S NS S S S N
50 100 150 200 250 300 350
mg saponin/g pericarp powder

o

Fig. 28 The comparison in two methods in quantification.

V.Alr e g ~sit it R fe A a2 2818
AFHRPT ASXRE IRDAL T ARG AFORED AR VS f
o drd 40 o BRI T EiR AR BEL A - HRo AT U A

FEU N Z R HE R o dole - BATRIGRLT A A ROE R F B H A F EE M
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Table 4. The comparison between mature and immature soapnut trees.

Estimated content

Cropped
I:fe Appearance [hederagenin](mg/ml) (mg sapogenin/g
P pericarp powder)
Anding, Tainan 0.58 29.09
Taitung 1.47 73.89
] dense color
India 1.99 100.28
(mature)
Vietnam 1.80 90.87
Shizi, Pingtung 2.16 108.57
Taitungl 2.67 2.67 +0.48
Taitung?2 14.26 14.26 + 0.64
Kaohsiung 19.56 19.56 + 1.58
Taitung3 Light color 20.40 4.21+0.10
(immature)
Danei, Tainan 4.21 20.40 £ 0.57
Anding, Tanan
19.33 19.33+0.32
(model garden)
Dawu, Taitung 5.95 5.94 £ 0.23
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Dawu, Taitung

Anding, Tanan (model garden)"

]

Danei, Tainan::
]
]
]

Taitung3

Kaohsiung"

TaitungZ"

Taitungln
Shizi, Pingtung"

Vietnam

0 20 40 60 80 100

mg sapogenin/g pericarp powder
Fig. 29 The comparison between mature and immature soapnut trees.
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¥ S ML F T SR I 4oRothrock»t 195757 1 % % & 47 F R 4E 18

B % 2 2 Philips2 Stanely>+ 1986 & i~ & 8 F A kf#saf A 45 0 ¥ ¢h o & F

-

4

B¢ AfTE H AL B 4p kA A 47 (Taylor etal., 2000)- 27 & 9 5% % “745 *

S E G chE s B A RRNIRBR T LB Sy R A kB Bk a

e :tt

AR AR LR SR BB ENH Y I TR DT T R T T
PR

AT R IRenis % 2R iR B 45 * u Bondapakz. C18 column > 3.9 mm X 300
mm > Pump$k * p AJasco= & PU-1580% PU-980 - /iiE 5 1 mL/min > i 3kt
] % 40/60 = Acetonitrile/H20 > % 304 4& % 60/40 = Acetonitrile/H20 - # p| ®
Hitachi L-3000 Photo Diode Array Detector - -t k3% fWavelength = 206 nmig

FEEAT o
L2 p2ks Rt a g~z gmidr

() =" rErzaFag A
S RS RAed 5T BRI RS 23 R R AR

A A

# »+ 2 ~ 40 (mg sapogenin/g pericarp powder) £ % 4 ¢ X R HR 7 7 £
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Table 5. The content of sapogenins in soapnut trees cropped in July.

Estimated content
Cropped place . ) SD
(mg sapogenin/g pericarp powder)

Taitungl 2.67° 0.48
Taitung?2 14.26% 0.64
Kaohsiung 19.56 1.58
Danei, Tainan 4.21%® 0.10
Taitung3 20.40f 0.57
Zouchen, Tainanl 15.37° 0.32
Dawu, Taitung 5.94" 0.23
Zouchen, Tainan2 39.56' 0.81
Zouchen, Tainan3 32.13" 2.11
Nantou Rd 151 (1K) 28.70° 1.27
Nantou Rd 151 (3K) 11.50% 0.15
Hualien (north) 10.18° 0.39
Hualien (east) 4.00% 0.22
Hualien (Tai-tun) 11.51 0.77
Zhi-shan-yen, Taipei 10.39° 0.22

Note: Estimated content values marked by different letters are significantly different at
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level of P<0.05 according to the Scheffe test.

Zhi-shan-yen, Taipei [ Cropped in July
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Fig. 30 The content of sapogenins in soapnut trees cropped in July.
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Table 6. The content of sapogenins in soapnut trees cropped in August.
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Estimated content
Cropped place ) i SD
(mg sapogenin/g pericarp powder)

Taitungl 4.88° 0.32
Taitung?2 31.02% 0.98
Kaohsiung 48.12°" 1.85
Danei, Tainan 91.35" 4.14
Taitung3 23.56™ 0.39
Zouchen, Tainanl 18.20° 0.48
Dawu, Taitung 18.22° 0.54
Zouchen, Tainan2 58.19" 1.07
Zouchen, Tainan3 51.70° 2.38
Nantou Rd 151 (1K) 48.08° 2.55
Nantou Rd 151 (3K) 74.349 7.65
Hualien (north) 18.82° 0.27
Hualien (east) 4.26° 0.29
Hualien (Tai-tun) 13.02% 0.87
Zhi-shan-yen, Taipei 38.49% 2.15

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 31 The content of sapogenins in soapnut trees cropped in August.
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Table 7. The content of sapogenins in soapnut trees cropped in September.

Estimated content
Cropped place . ) SD
(mg sapogenin/g pericarp powder)

Taitungl 78.10" 1.71
Taitung?2 82.56"¢ 6.05
Kaohsiung 77.08" 9.62
Danei, Tainan 92.34¢ 7.34
Taitung3 36.51° 2.09
Zouchen, Tainanl 42.46° 1.44
Dawu, Taitung 58.12% 1.88
Zouchen, Tainan2 123.93° 4.45
Zouchen, Tainan3 60.99° 4.90
Nantou Rd 151 (1K) 77.47° 4.54
Nantou Rd 151 (3K) 98.57% 3.05
Hualien (north) 82.41" 8.22
Hualien (east) 169.34" 15.63
Hualien (Tai-tun) 44.95° 0.14
Zhi-shan-yen, Taipei 78.92° 3.45

Note: Estimated content values marked by different letters are significantly different at
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level of P<0.05 according to the Scheffe test.
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Fig. 32 The content of sapogenins in soapnut trees cropped in September.
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Table 8. The content of sapogenins in soapnut trees cropped in October.
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Estimated content

Cropped place (mg sapogenin/g pericarp powder) sD
Taitungl 90.62% 0.88
Taitung2 93.30% 1.21
Kaohsiung 100.59¢ 2.57

Danei, Tainan 128.43 2.88
Taitung3 70.19° 0.82

Zouchen, Tainan1 73.52° 2.01

Dawu, Taitung 90.52 0.90

Zouchen, Tainan2 125.12° 4.23

Zouchen, Tainan3 63.14% 8.84

Nantou Rd 151 (1K) 86.82° 1.50
Nantou Rd 151 (3K) 113.71° 1.23

Hualien (north) 90.76 2.33

Hualien (east) 168.71¢ 452
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Hualien (Tai-tun) 52.55% 1.83

Zhi-shan-yen, Taipei 122.49° 3.08

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 33 The content of sapogenins in soapnut trees cropped in October.
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Table 9. The content of sapogenins in different months in Zhi-shan-yen, Taipei.

Estimated content

Date of cropping ) i SD
(mg sapogenin/g pericarp powder)

July 10.39° 0.22

August 38.49° 2.15

September 78.92° 1.87

October 122.49" 3.08

Note: Estimated content values marked by different letters are significantly different at

level of P<0.05 according to the Scheffe test.
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Fig. 34 The curve of the content of sapogenins in different months in Zhi-shan-yen,

Taipei.

(i) Nantu Rd 151 (1K)
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Table 10. The content of sapogenins in different months in Nantu Rd 151 (1K).

Estimated content

Date of cropping : . SD
(mg sapogenin/g pericarp powder)

July 28.70° 1.27

August 48.08" 2.55

September 77.47° 4.54

October 86.82° 1.50

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 35 The curve of the content of sapogenins in different months in Nantu Rd 151
(1K).

(iii) Nantou Rd 151 (3K)
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Table 11. The content of sapogenins in different months in Nantu Rd 151 (3K).

Estimated content

Date of cropping (mg sapogenin/g pericarp powder) sD
July 11.50° 0.15
August 74.34° 7.65
September 98.57° 3.05
October 113.71° 1.23

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 36 The curve of the content of sapogenins in different months in Nantu Rd 151
(3K).

(iv) Danei, Tainan
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Table 12. The content of sapogenins in different months in Danei, Tainan.
) Estimated content
Date of cropping . . SD
(mg sapogenin/g pericarp powder)
July 4.21° 0.10
August 91.35 4.14
September 92.34° 7.79
October 128.43° 2.88

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig.37 The curve of the content of sapogenins in different months in Danei, Tainan.
(v) Zouchen, Tainanl
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Table 13. The content of sapogenins in different months in Zouchen, Tainanl.

Estimated content

Date of croppin
PRIng (mg sapogenin/g pericarp powder)

July 15.37% 0.32
August 18.20° 0.48
September 42.46° 1.44
October 73.52¢ 2.01

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 38 The curve of the content of sapogenins in different months in Zouchen,
Tainanl.

(vi) Zouchen, Tainan2
B RE2TRELF A ERBEE M TP ESL D Gd M4k

45



Table 14. The content of sapogenins in different months in Zouchen, Tainan2.
Estimated content

Date of cropping . i SD
(mg sapogenin/g pericarp powder)

July 39.56° 0.81

August 58.19" 1.07

September 123.93¢ 4.45

October 125.12° 4.23

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 39 The curve of the content of sapogenins in different months in Zouchen,
Tainan2.

(vii) Zouchen, Tainan3
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Table 14. The content of sapogenins in different months in Zouchen, Tainan3.

Estimated content

Date of cropping (mg sapogenin/g pericarp powder) sD
July 32.13° 2.11
August 51.70° 2.38
September 60.99" 4.90
October 63.14° 8.84

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 40 The curve of the content of sapogenins in different months in Zouchen,
Tainan3.
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(viii) Kaohsiung
Table 14. The content of sapogenins in different months in Kaohsiung.

Estimated content

Date of cropping . . SD
(mg sapogenin/g pericarp powder)

July 19.56° 1.58

August 48.12" 1.85

September 92.40° 9.99

October 100.59" 2.57

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 41 The curve of the content of sapogenins in different months in Kaohsiung.
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(ix) Hualien (north)

Table 15. The content of sapogenins in different months in Hualien (north).

Estimated content

Date of cropping ) . SD
(mg sapogenin/g pericarp powder)

July 10.18° 0.39

August 18.82° 0.27

September 82.41° 8.22

October 90.76" 2.33

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 42 The curve of the content of sapogenins in different months in Hualien (north).

(x) Hualien (east)

Table 16. The content of sapogenins in different months in Hualien (east).

Estimated content

Date of cropping . . SD
(mg sapogenin/g pericarp powder)
July 4.00°% 0.22
August 4.26° 0.29
September 169.34° 15.63
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October 168.71° 452

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 43 The curve of the content of sapogenins in different months in Hualien (east).

(xi) Hualien (Tai-tun)
Table 17. The content of sapogenins in different months in Hualien (Tai-tung).

Estimated content

Date of cropping . . SD
(mg sapogenin/g pericarp powder)

July 11.51° 0.77

August 13.02° 0.87

September 44 95 0.14

October 52.55° 1.83

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 44 The curve of the content of sapogenins in different months in Hualien
(Tai-tun).
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(xii) Taitung 1
Table 18. The content of sapogenins in different months in Taitung 1.

Estimated content

Date of cropping (mg sapogenin/g pericarp powder) >b
July 2 672 0.48
August 4.88° 0.32
September 83.41° L78
October 90.62° 089

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 45 The curve of the content of sapogenins in different months in Taitung 1.

(xiii) Taitung 2
Table 19. The content of sapogenins in different months in Taitung 2.

Estimated content

Date of cropping . . SD
(mg sapogenin/g pericarp powder)

July 14.26° 0.64

August 31.02° 0.98

September 82.56° 6.05

October 93.30¢ 1.21

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 46 The curve of the content of sapogenins in different months in Taitung 2.

(xiv) Taitung 3
Table 20. The content of sapogenins in different months in Taitung 3.

Estimated content

Date of cropping (mg sapogenin/g pericarp powder) sD
July 20.40° 0.57
August 23.56° 0.39
September 36.51" 2.09
October 70.19° 0.82

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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Fig. 47 The curve of the content of sapogenins in different months in Taitung 3.
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Table 21. The rank of different cropped places in different months.

Estimated content

Rank Cropped place with date . .
(mg sapogenin/g pericarp powder)

1 Hualien (east) (9) 169.34+15.63°
2 Hualien (east) (10) 168.71+4.52°
3 Danei, Tainan (10) 128.43+2.88"
4 Zouchen, Tainan2 (10) 125.12+4.23"
5 Zouchen, Tainan2 (9) 123.93+4.45"
6 Zhi-shan-yen, Taipei (10) 122.4943.08"
7 Nantou Rd 151 (3K) (10) 113.71+1.23%
8 Kaohsiung (10) 100.59+2.57%
9 Nantou Rd 151 (3K) (9) 98.57+3.05%

10 Taitung?2 (10) 93.311.21°

Note: Estimated content values marked by different letters are significantly different at
level of P<0.05 according to the Scheffe test.
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