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Abstract

There were two aims of this research. One of them was to study the
effects of different maturation stages and thermal processing of daylily buds on
the content of total carotenoids (TC) and total phenolic compounds (TPC) as
well as antioxidant activity. According to the average length of 3 ~ 6 ~ 8 and 10
cm, daylily buds were divided into four maturation stages. The results showed
that the all-trans zeaxanthin content increased but all-trans lutein decreased as
the length of the buds increased. The effect of saponification or
unsaponification of ethanol extracts from four maturation stages of daylily buds
on total phenolic compounds (TPC) and antioxidant activity were investigated.
Results showed that the unsaponification of the extract from the 4™ maturation
stages had the highest TPC and antioxidant activity. Its trolox equivalent
antioxidant capacity (TEAC) and inhibition of peroxidation (IP%) were 21436
« g Trolox/ g dry weight and 62.95% , respectively. Therefore, daylily buds at
the 4™ maturation stage were employed to evaluate the effect of thermal
processing on TC ~ TPC and antioxidant activity. It was found that there was no
significantly TC loss for 1-20 min boiling water cooking, but stir-fried for 1
min resulted in 44.01% loss as compared with control group. It was also found
that TPC decreased as the boiling time increased. Both TEAC and TPC
decreased significantly as the boiling time increased, but stir-fried for 1min was
no significant loss. There was no significant IP% loss during boiling and
stir-fried, except for boiling for 20min. Chelating effects on ferrous ions
significantly increased by boiling for Smin and stir-fried for Imin. These result
showed that suitable boiling treatment increased the carotenoids content, TPC

and antioxidant activity, but over boiling treatment decreased them.

Another aim was to study partial purification of carotenoids using open

column chromatography from the extract of sweet potato leaves. Base on the
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operation and extraction efficiency of carotenoids, freeze-dried sweet potato
leaves as the experimental material was better than fresh one. Tetrahydrofuran
was selected as the best solvent for carotenoids extraction. For partial
purification of carotenoids, open column chromatography with aluminum as
adsorbent was employed. To compare the separation efficiency of carotenoids,
various ratios of hexane and acetone as the running buffer in gradient elution
system were applied to separate and purify [ -carotene from xanthophylls.
The results indicated that the ratio of hexane/acetone with 90/10 was developed
to separate /3 -carotene and with 50/50 was used to obtain xanthophylls. It was
found that the major form of xanthophylls was free form in sweet potato
leaves. According to cell viability assay, the dosage of all-trans lutein and S
-carotene under 7.5ppm and 15ppm, respectively were non-toxic for 3T3-L1
preadipocytes. Finally, the best storage conditions for carotenoids were under 4

C, dark and filled with nitrogen during storage test for a month.

Keywords: carotenoids; lutein; zeaxanthin; p-carotene; thermal processing;
antioxidant activity; daylily buds; sweet potato leaf; cell viability
assay; storage test
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