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significantly different (p<0.05).
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maturation stages of daylily buds on total phenolic compounds
(TPC). Bar represent mean += SD, n =3. Means of IP % with
different letters in the same treatment are significantly different
(p<0.05).
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Figure 6. The effect of non-saponification and saponification of ethanol

extract from four maturation stages of daylily buds on the TEAC

value. Bar represent mean + SD, n =3. Means of IP % with

different letters in the same treatment are significantly different
(p<0.05).
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extract from four maturation stages of daylily buds on the
absorbance at 500 nm in linoleic acid emulsion system during
nine days.
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extract from four maturation stages of daylily buds on the
inhibition of peroxidation. Bar represent mean £ SD, n =3.
Means of IP % with different letters are significantly different
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extract from four maturation stages of daylily buds on chelating

effects. Bar represent mean + SD, n =3. Means of IP % with

different letters in the same treatment are significantly different
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Table 2. The effect of thermal processing on the carotenoids content at the fourth maturation stage of daylily buds

. . 1.2
Carotenoids isomers

Treatment Total ) ) ) ) ) ) )
carotenoids’ All-trans L  13-cis-L.  13'-cis-L.  9-cis L 9'-cis L all-trans Z 9-cisZ  all-trans - 8 13-cis- B 9-cis- 8
Boiling ) )
(min) (ug carotenoids / g dry weight)
0 123.91422.68%  6.01+0.56° 1.53+0.02° —' — 1.62+0.07° 23.13+6.30°  2.29+0.17° 45.79+8.91% 12.87+0.87% 30.67+5.79°
1 128.82+5.87%  8.18+0.75% 2.16£0.05°  — — 2.1340.05° 35.65+2.08%  2.74+0.14% 41.64+1.13% 13.17+0.05% 23.16+1.62%
5 127.26+13.12%  8.31+0.75% 1.89+0.43%  —  1.21+0.17% 2.4440.36% 34.88+4.84% 3.3440.15° 38.82+3.32% 12.76+0.79% 23.62+2.31%
10 104.82422.228  5.41+0.37° 1.17+0.02°°  —  1.26+0.02% 2.81+0.21% 30.26+2.73% 3.56+0.08% 29.24+9.50° 12.63+1.27° 18.48+8.03%°
20 100.77+19.22%  5.53+0.09° 1.06+0.04° —  1.37+0.02% 3.09+0.09% 29.16+1.89% 3.00+1.23% 27.06+6.21° 12.18+2.26* 18.31+7.40%
Stir-fried
1 69 .38+3.42°  4.99+0.15° 1.46+0.09° — — 1.21+0.19% 24.08+0.96°  2.23+0.18% 2.49+0.79° 11.29+0.62° 11.42+0.44°

"Data are based on the average of two duplicate experiments + SD. Values with the same letters in the same column are not significantly different (p<0.05)
between samples.

2Concentrations are in micrograms per gram of dry vegetables tissue.

3Data are based on total isomers of lutein (L), zeaxanthin (Z) and B-carotene ( 8).

4» __“Not detectable.
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Figure 11. The effect of thermal processing of the fourth maturation stage

of daylily buds on the total phenolic compounds . Bar
represent mean £ SD, n =3. Means of IP % with different

letters in the same treatment are significantly different
(p<0.05).
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Figure 12. The effect of thermal processing of the fourth maturation stage
of daylily buds on the TEAC value. Bar represent mean = SD, n
=3. Means of IP % with different letters in the same treatment
are significantly different (p<0.05).
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Figure 14. The effect of thermal processing of the fourth maturation stage
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days (wavelength 500 nm).

54



O~1min % ¥ ) 1min 2_ $13 * EF 32 @ -tocopherol (50ppm)’ # &
FONEEREELEF A L prdli 4 o e RNz VitCe #24)
EFRF @R Ry ok AR A AEFEF C P2

AARETIRE > BBl e ¢ £ETE L AR R R
BRI Al o IR gl g gy e i 4 P % A
Ty AT T o M RBARIEH R RS TEF IPRIEE B
BT RELI5-10min 2 3% Imn EHBEFLFTRHEEFLE(Q
>0.05) » & e A E417TFTIP% > @k E 20 min ¥ 378 4p v

FRFRS D 84.04%F M5 73.69% 0 d BV AEIEEF v F €
BEEETEDIPY% R I EREERF A A g
WEE A A Mo

3. K& 4B A 4 Pl

WGk E 0~1-5~10~20min 2 %2 @ %) 1 min> 5% = [FE & 4
EF e I hF S SRR L PR A o B
FREFTFE KT Smin 2 @Y 1 mn @R R 7HAL
LG LA od - B4881 %0 A B 3 60.26 %% 67.09
%> @ k& 110 2 20 min B~ %) %% 1 5 37.10 %~45.19 %% 24.30 %-

FPEF ALY T N s s defidka fe (ascorbic
acid) ~ 2 - LoKB MU &4 % > @ Fennema (1997) 45 417k
FAEALY o G PR A G SRR 0 A G PURE Y ERA R
LA E-KAE L TE S A REEARY 4 > @ S TTTF LT
AT i 4 T o R SRR R T A SRR Y F
vy 1 min € % {540 e ‘F‘“ #iL > FuF v A K e e .?—k:‘ B Foa

MEF S EETES TP a4 o

P X RFLE LA SRS PR B PR 2

7 f% (tocopherols) ~ #g & At (flavonoids) ~ ¥ % % 474 # (chlorophyll

55



1100
ad
Al
il
60
50

il
20
1t

Inhibition of peroxidation (%)

ab a
ab
I I | c I
1 5 10 20 1 ity

water botling stir-fried

Bl I ~# 2 5 e PR EETFFEF  F(IPh)2 FF
Figure 15. The effect of thermal processing of the fourth maturation stage

of daylily buds on the inhibition of peroxidation. Bar
represent mean £ SD, n =3. Means of IP % with different
letters in the same treatment are significantly different
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Figure 16. The effect of thermal processing of the fourth maturation stage
of daylily buds on chelating effects. Bar represent mean + SD,
n =3. Means of IP % with different letters in the same
treatment are significantly different (p<0.05).
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Table 3. The effect of thermal processing on the carotenoids content ~ total phenolic compounds and antioxidation activity at the fourth

maturation stage of daylily buds

treatment Total carotenoids’ Total phenolic cornpounds2 TEAC® Chelating effects’ % Inhibition of peroxidation5 %
(min) (ug carotenoids / g dry weight) (ug GAE / g dry weight ) (ng Trolox / g dry weight)
boiling
0 123.91+22.68° 12476.45+1799.09° 12224.36+132.542 48.81+5.42° 84.04+3.11%°
1 128.82+5.87° 8930.07+288.39° 11575.22+100.83° 37.10+3.16% 89.87+3.38%
5 127.26+13.12° 5243.91+178.56° 8558.95+182.14° 60.26+4.38% 91.04+4.242
10 104.82+22.222 2513.23+104.87° 5093.05+282.97¢ 45.19+4.33%° 80.89+3.61°
20 100.77+19.22° 2110.89+423.02° 3982.22+138.23° 24.30+1.85¢ 73.69+8.64°
stir-fried
1 69.38+3.42° 14654.98+928.952 12058.20+63.42° 67.09+13.322 86.34+2.61%°

"Data are based on total isomers of lutein, zeaxanthin and pB-carotene. Concentrations are in micrograms per gram of dry weight.

*Total phenolic compounds. Concentrations are in pg gallic acid equivalent g dry weight .
*Trolox equivalent antioxidant capacity. Concentrations are in pg trolox equivalent g dry weight.
4Capaci‘[y to chelating the ferrous ions.

5Capaci‘[y to inhibit the peroxide formation in linoleic acid at 48 hours.

Data are based on the average of three duplicate experiments + SD. Values with the same letter in the same column are not significantly different (p<0.05)

between samples.
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Table 4. Effects of single solvent on the extraction concentrate of carotenoids in fresh sweet potato leaves '

Solvent Polarity Lutein Zeaxanthin B-carotene Total carotenoids’
index (ng/ g sample fresh basis)
Petroleum ether 0 1.06 = 0.061 0 + 0° 741 + 0.38° 8.4610.45 ©
n-Hexane 0 1.84 + 0.031 0 + 0° 591 + 1.03% 7.75+1.06 ©
di-Ethyl Ether 2.8 1484 + 2.10°¢ 028 + 0.03° 1243 + 1.60°¢ 27.5543.74 ¢
Iso-propanol 3.9 4673 + 1.78°" 048 + 0.04° 2842 + 1.65° 75.64+3.47 ™"
Tetrahydrofuran 4.0 6730 + 10.09° 1.02 + 0.07° 531 + 1.10* 73.63+11.26 "
Ethyl acetate 4.4 1696 + 0.25°¢ 023 + 0.02° 1334 + 096°¢ 30.53+1.22 1
Acetone 5.1 5226 + 7.52° 0.65 + 0.03"° 2.89 + 0.06° 55.80+4.07 ¢
Methanol 5.1 62.00 + 0.67° 0.65 + 0.07° 11.08 + 3.64°€ 73.744+4.38 "
Ethanol 5.2 5939 + 7.52° 0.67 + 0.07° 2427 + 0.37° 84.3317.96 *

'Data are based on an average of two extractions from each lot. Each extraction was analyzed by HPLC in duplicate.The moisture

content of sweet potato leaves is 89.36%

Total carotenoids = Lutein + Zeaxanthin + S -carotene

Data are based on the average of three duplicate experiments = SD. Values with the same letter in the same column are not

significantly different (p<0.05) between samples.
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Table 5. Effects of single solvent on the extraction concentrate of carotenoids in freeze — dried sweet potato leaves '

Solvent Polarity Lutein Zeaxanthin B-carotene Total carotenoids’
index (ng/ g sample fresh basis)
n-Hexane 0.0 8.05 = 0.06° 0 + 0° 61.81 = 7.04"™ 69.87 = 7.09°¢
Petroleum ether 0.0 748 = 0.11° 0.24 + 0.00' 69.81 + 317 7557 % 6.06°
di-Ethyl Ether 2.8 59.22 + 1.32° 0.69 = 0.05" 63.62 + 200 12353 + 3.38°
Iso-propanol 3.9 3121 = 2.07°¢ 043 = 0.02° 62.69 =+ 3.34°™ 9245 * 831°
Tetrahydrofuran 4.0 5528 + 2.84° 0.61 = 0.03™ 7131 = 4.18° 12721 + 7.05°
Ethyl acetate 4.4 3694 + 1.63°¢ 047 = 0.01% 69.03 + 4.03™ 10644 * 567"
Acetone 5.1 3718 + 0.99°¢ 052 = 0.08 56.59 + 1.18 9429 * 2.25°
Methanol 5.1 3674 + 5.14°¢ 047 = 0.04% 50.89 = 4.52°¢ 88.09 = 9.70°
Ethanol 5.2 53.96 + 3.20° 0.59 + 0.03" 19.49 + 2.37° 74.04 * 5.60°

'Data are based on an average of two extractions from each lot. Each extraction was analyzed by HPLC in duplicate.The moisture

content of sweet potato leaves is 89.36%
Total carotenoids = Lutein + Zeaxanthin + S -carotene

Data are based on the average of three duplicate experiments = SD. Values with the same letter in the same column are not

significantly different (p<0.05) between samples.
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Figure 17. The effects of single solvent on the extraction concentrate of total carotenoids in freeze —dried and fresh sweet
potato leaves. Concentrations are in micrograms per gram of fresh vegetables tissue. Bar represent mean = SD, n
=3. Means of IP % with different letters in the same type of potato leaves are significantly different (p<0.05).
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Table 6. Effects of mixed solvent on the extraction concentrate of carotenoids in freeze —dried sweet potato leaves '

Solvent Lutein Zeaxanthin p-carotene Total carotenoids’
(ng/ g sample fresh basis)

Ethanol: n-Hexane =1:3 42.07 + 5.19¢ 0.49 = 0.06" 56.97 + 6.05° 99.53+11.30 ¢
Ethanol: n-Hexane =1:1 47.69 + 1.27° 0.59 + 0.08" 6437 + 0.65" 112.65¢1.99 °
Ethanol: n-Hexane =3:1 60.19 + 3.92° 0 + 0" 40.70 + 2.74°¢ 100.89+6.66 ¢
Methanol: n-Hexane =1:3 5411 + 3.87° 0.59 + 0.04° 68.57 + 2.94° 123.27+6.86 *
Methanol: Ethanol=1:3 47.76 + 1.29°¢ 0.53 = 0.02* 4191 + 2.12°¢ 90.19+3.43 ¢
Methanol: n-Hexane =1:1(upperlayery ~ 0.78 % 0.03° 0 = 0 5750 + 3.88° 58.29+3.91 ¢
Methanol: n-Hexane =1:1(@ower layer) 4599 + 1.52° 0.50 = 0.02° 452 + 0211 51.01+1.75 ¢

'Data are based on an average of two extractions from each lot. Each extraction was analyzed by HPLC in duplicate.The moisture
content of sweet potato leaves is 89.36%

Total carotenoids = Lutein + Zeaxanthin + S -carotene
Data are based on the average of three duplicate experiments =+ SD. Values with the same letter in the same column are not significantly
different (p<0.05) between samples.

66



ﬁéﬁ%@w’%@uAﬁ%ﬂ%J@ﬁa%%ﬁfaHﬁ%a&@

FRBEN S TR X0 HPLC #4750 d &2 9 7 g RE ¢

R IRIRT [P R ROEPEAPEOTT A K CARE T AR A

g R %M“ﬁa@=?’%UFu&ﬁéﬁﬁﬁﬂ’u%*Q%@
% A

L e R

7.

d

|2 RF A NRHFFRFEEFNE

FEEZIZ A2 R RN I HRAEREF 2 ARFT S S BY

% > 350 THF ~ ¢ ﬁqrM H=1:3 ch I R B % 3 > 8
0 H

)
g
®
=)

|
5
B

\

PN ERFELNR %’rﬁlﬁ'ﬁ [B-ionone Tk £ H G - Bd F oA
PR G T RE 2 (hydrocarbon— carotenoids)4ro ~ -7 B H 2% %
FEIN R FERS DR FIMEN TR F T2
LEE ARA FRR A 0 A iR T R o fR AL
- % o t&/,\ﬁg,Lé}ia‘{%\agﬁ\aﬁﬁaﬁa\ﬁ
ire2 B s E ¥ chg #8538 (Su, Q. etal, 2002) o d p ¥ g iE
BOEZPP R BERF TR WA FE3H 0 3 Bk o
Rtk o LSRR FREF AL LA FouEar o Fo
HicH EE LR P THF » ¢ picfe M: H=1:3 22 838 240 % if 4 0
EUARE LT E o F 1 H - A% THF & ¢ it i3 > g
- ¥ EAaAME 2 A8 THF ¢ LDsy % 1650 mg/kg > H & 4140
¢ pLen 1215 mg/kg, > 2 W A 85 66CH i H 9 35C 0 Bk (il
fed R EFIREIEE T L F Y B RAE N ES B F B
v 4 Flpt gk THF 2 5273 & o

LR ESE RS THF S 2o BB Lk ich B ¥ THF 5
Bt (THF 5 B4 ) o



(=) B A i &

e g
3
q*&

T »l--‘i:iﬂ labﬁ%ﬁﬂ&{%g\gﬂqgﬂ“ﬁr;ﬁ%/

*
E{ Ed S #B}; e ﬁ%.hi.f« IB_—')? %Ea”/ "’f”—?:g""i%:‘]“}uﬁﬁ

RN ER FOEFRE D R R RHEHT B LB AEG
FHEE THF @S $- e sta#ite %(H): ¢ /B
(E) > 3t 65 A 5 100:0 ~ 75:25 ~ 50:50 ~ 25:75 ~ 0:100(v:v)4e F] -+

AMApd T EF 2L E 5 0B d H:E 5=100:0 3 T 75:25
PERATF A e e B R R AR I 2575 4 &0 A B0 By A & H:E
» 100:0~75:25~50:50 pr A S E Rl F AEF AR o vEG F]0 H:

25:75 4 B F % < ¥ *F %3 Quackenbush (1961)&72 #| % st i & & Y=:
AR T e Y frc® BBl £ o d R4 T R P Al AR B A ik
Mg B 4o TSR LSATRY Sy - R ARG =(H)
FAR(A)» Bt Bla w5 100:0 ~ 75:25 ~ 50:50 ~ 25:75 ~ 0:100(v:v)4e §)
B BERHNERF XA RFS B R EFTNES H: A
=100:0 & 1 H:ATS25 o3 ¥ AR > o P afFap g T 4
B R %*F Lt H:A=7525pFd 58 Fsif*:ﬁ"fé g AR

HRERF T e B REG EF G ED S damrndk o d 0
LC &jg-kef wnmm@ A BRI F 1 95% o EE L R ¢
FARORA T A T XL R R T 03
e ek Hifr AR £ » 2589 H: A=100:0 # 4 1
525 G EFAR > IS F R RREY HIA=100:0 3 42
helR B B0 F - R R 43R 6] 10% 0 B4 2 H: A=50:50 3 ok o
Haw s ®mas o H:A A% 5 100:090:10 ~ 80:20 ~ 70:30 ~ 60:40 ~
50:50 -

68



(A)

- & - [utein
a —-®=- zeaxanthin

0 ¢ T a a a /3 carotene
45 | 1 I N
s % 35 I bo =< L

|5) ¢l _—-——-—777
2240 - S >
5 o e L
£ £t .
R, d . ¢
= g 10 n’

T b a4 5 a

H:E100:0 H:E75:25 H:E50:50 H:E25:75 H:E 0:100
(B)

~ 45 r

%) a
g = j a E
e e
6 % Jé // e _—
52 b b L
2 5 b be .
g2 15 ¢
= & b
<3 5 - o

- B i T .

i b
O " HA100:0 H:AT7525  H:AS0:50  H:A2575  H:A 0:100

Bt s 3 hu s AL e e o (B) 1o %8 pm ki
FEEY R R R Y

Figure 18. The effects of different ratio solvent varieties on the
extractability of carotenoids in freeze —dried freezed dried
sweet potato leaves. (A) hexane and acetone (B) hexane and
ethanol. Bars represent mean+=SD, n=3. Means with different
letters in the same carotenoid are significant different (p <
0.05) by Duncan’s multiple range test.

69



By #

*131
s‘m

(=) M5 “48(ALOs) A S\l A Bk dc h B E ¢

Mercadante et al.(1999) 2 Lakshminarayana (2005) @ * % {“ 48 2 ¥x
A S BE PO E R Y By R RER TR F SR
R TG ke g B B R Eaviet  NAmEF R
EAA T B F 0 P AL B F VARG LT T
R R (TR Y E chA 3t o THF 554 B 2ml S
B2zt g 41(20%430mm) °? o A B R F AT rERiE 2 B SR
A & %% 100:0~90:10~80:20 ~70:30 ~ 60:40 ~ 50:50--- > & 100%
B A Bl ek - F o FBHAR 240ml > F K F P
W 10% 0 & ek e 450nm TR AR R ER T SRR 4 0 F
H:AA% % 90:10 2 50:50 P35 P A e fT k¥ > R ek BT
Bie7 HPLC 45 > & H : A=90:10 :» HPLC Bl 4B -+ > 1 &3 &
BrF A= G 2R B RGE AT - P TR RS )F
FEEF R 9N B By A % H: A= 50:50 i & 5
RAAB - od WP BRI MRS YRR E 2 F
WH B AT IR BERFEAAERZF AR T AN R &
B4 ¢ 78R B-8F FLH : A=90:10 chpFig4lomd& % o
100%3 & Yeeid 3z ¥l ERamkim > T ET R hf % H#

S A= 90:10 3Asdeit AR 0 2 S E T LB
(Z) wHRCTHF 55450 0 R e B 24 42 B

Rt b Fes - HERAF MaEpid REPEEE
REPRFLCREHAY PR EF AR LB B THF 5245 4 5
Bt ez b it e s A BB 2ml & (LA S ek B T A 3 o
H:A=90:10 B 423 3% » % i 3% 8mlJc - ¥ > * BH- & 240ml> & &

B 6] 10% 0 F F e iR 2 450nm T Tk B E o Bl Lo

70



034 m — — 7 100%

050 | | —BtE 4 90%
o — \ — -HERE | aw
Eﬂ 024 0%
% 0.19 0%
2 50%
5014 40%
2 009 30%
= 0%

0.04 0%

001 0%

I 11 21 31 41 51 61 71 &1 O1 101111121 131 141 151 161 171
Tube Mo,

BlL4 ~ 10§ C4RL R AL hic% S EESTHFSE g oa L

FERFCE R

Figure 19. Al,O5 gel was used as the absorbent to separate the carotenoids
in freeze—dried sweet potato leaves (detection wavelength :
450nm). Peaks:(1) S -carotene band,(2) Xanthophyll band
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Figure 20. HPLC chromatogram of /3 -carotene band by Al,O; gel was
used as the absorbent to separate the carotenoids in freeze —
dried sweet potato leaves (detection wavelength : 450nm) .
Peaks:(1)all-trans /3 -carotene,(2) 9-cis /3 -carotene
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Figure 21. HPLC chromatogram of Xanthophyll band by AL,O; gel was
used as the absorbent to separate the carotenoids in freeze —
dried sweet potato leaves (detection wavelength : 450nm) .
Peak: (1)all-trans lutein.
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HPLC chromatogram of all fraction from extraction of
saponificated freeze — dried sweet potato leaves under a
gradient elution system (detection wavelength : 450nm).
Peaks:(1) 13-cis-lutein, (2) 13’ -cis lutein, (3) all-trans
zeaxanthin, (4) 9-cis §-carotene, (5) all-trans lutein, (6)
all-trans /3 -carotene (7) 13-cis 5 -carotene.
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HRBI(A)%2 ¥ 1% 4 4 HHPLCKE 47 BI(B)( 1 4 & :450nm)
HPLC chromatogram of all fraction from extraction of
non-saponificated freeze —dried sweet potato leaves under a
gradient elution system (detection wavelength : 450nm).
Peaks: (1) 13-cis-lutein, (2) 13’ -cis lutein, (3) all-trans
zeaxanthin, (4) 9-cis 5 -carotene, (5) all-trans lutein, (6)
all-trans /3 -carotene, (7) 13-cis 3 -carotene.(8)unknown, (9)
unknown, (10) unknown.
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Figure 25. HPLC chromatogram of non-saponificated freeze —dried sweet
potato leaves in fraction 1 under a gradient elution system
(detection wavelength : 450nm).(A) saponification, (B)
non-saponificatition before HPLC analysis. Peaks : (1)
9-cis /3 -carotene, (2) all-trans 3 -carotene, 3)
13-cis 5 -carotene.
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Figure 26. HPLC chromatogram of non-saponificated freeze —dried sweet
potato leaves in fraction 5 under a gradient elution system
(detection wavelength : 450nm). (A) saponification,(B)
non-saponificatition before HPLC analysis. Peaks: (1)13" -cis
lutein, (2)13-cis lutein, (3)all-trans lutein, (4) all-trans
zeaxanthin.
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Figure 27. HPLC chromatogram of non-saponificated freeze —dried sweet
potato leaves in fraction 6 under a gradient elution system
(detection wavelength : 450nm). (A) saponification,(B)
non-saponificatition before HPLC analysis. Peaks: (1)13" -cis
lutein, (2)13-cis lutein, (3)all-trans lutein, (4) all-trans

zeaxanthin.
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Figure 28. HPLC chromatogram of non-saponificated freeze —dried sweet
potato leaves in fraction 7 under a gradient elution system
(detection wavelength : 450nm). (A) saponification,(B)
non-saponificatition before HPLC analysis. Peaks: (1)13" -cis
lutein, (2)13-cis lutein, (3)all-trans lutein.
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Figure 29.

HBI(A)Z & % 4 4 7HPLCA 47 BI(B)( 1 /B4 & :450nm)
HPLC chromatogram of all fraction from extraction of
non-saponificated freeze —dried sweet potato leaves under a
gradient elution system (detection wavelength : 450nm).
Peaks: (1) 13-cis-lutein, (2) 13’-cis lutein, (3) all-trans
zeaxanthin, (4) 9-cisp-carotene, (5) all-trans lutein, (6)
all-trans B-carotene (7) 13-cis B-carotene.
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Figure 30. HPLC chromatogram of extraction from orange pepper under a

gradient elution system (detection wavelength : 450 nm). Peaks :
(1) all-trans lutein, (2) all-trans zeaxanthin, (A) orange pepper
extraction in Taiwan, (B) orange pepper extraction (weiier,2003)
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Figure 31. HPLC chromatogram of extraction from wolfberry under a
gradient elution system (detection wavelength : 450 nm).
Peaks : (A) all-trans zeaxanthin, (B) unknown peak,
(C)unknown peak.
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Figure 32. Different time of UV/VIS light absorption spectra of extraction

from wolfberry (detection wavelength : 300~800 nm). (A) 15.38
min, all trans-zeaxanthin, (B) 33.55 min, unknown peak, (C)
42.37 min, unknown peak.
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Figure 33. HPLC chromatogram of extraction from orange pepper under a

gradient elution system (detection wavelength : 450 nm). (A)
orange pepper (Ca. annuum L.) extraction (welier2003) (B)
wolfberry extraction, (C) saponificated wolfberry extraction, (D)
sweet potato leaves extraction; Area : ( I ) mono-zeaxanthin,
( I ) diester form zeaxanthin, Peaks : (1) all-trans lutein, (2)
all-trans zeaxanthin. (weiter2003)
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Figure 34. Effect of lutein(A) and [ —carotene (B) dosage on cell viability

of 3T3-L1 preadipocytes. Bars represent mean+SD, n=3. Means

with different letters are significant different (p <0.05) by

Duncan’s multiple range test.
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Figure 35. The effect of storage temperature at (A)4°C ~ (B)25°Cand (C)35
‘C on all-trans lutein concentration. DN= dark and nitrogen,
DA=dark and air, LN= light and nitrogen, LA= light and air.
Bars represent mean+SD, n=2. Means with different letters are
significant different (p <0.05) by Duncan’s multiple range test.
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Figure 36. The effect of storage temperature at (A)4°C ~ (B)25°Cand (C)35
‘C on all-trans J -carotene concentration. DN= dark and
nitrogen, DA=dark and air, LN= light and nitrogen, LA= light
and air. Bars represent mean+SD, n=2. Means with different
letters are significant different (p <0.05) by Duncan’s multiple
range test.
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