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py Soxhlet and tested for oil contents, fatty acid profiles, and tocepherols. Hazelnut
samples were extracted with 50% acetone and examined for total phenolic contents
{TPC), antioxidant activities using ORAC, and DPPH. Extracts were also tested on the
HT-29 human colon cancer cell line for determination of antiproliferative effects. The
Turkish hazelnuts contained over 65% oil while the Ore. roasted sample contained
43.8%. The primary fatty acid was oleic acid, comprising 76.7 g/100 g oil in the Ore.
grown and 83.3 g/100 g oil in the Turkish grown samples. The TPC values were 102.16
and 91.4 mg gallic acid equivalents/q for the Ore. roasted hazelnut skin and Turkish
roasted hazelnut skin respectively and were 30 to 100 times higher than their respective
meals without skin. The Turkish roasted hazelnut skin had the highest ORAC value of
1166.3 Trolox equivalents (TE) umol/g sample (TE umol/g} and was 36 times higher than
the Turkish roasted hazelnut with no skin. The range of DPPH" ED, was from 0.075 to
118.2 mg sample equivalents/mL among the samples. The Ore. roasted hazelnut skin
and Turkish raw hazelnut no skin exhibited the strongest and weakest ability to reduce
DPPH:, respectively. At 6 mg/mL media Ore. roasted hazelnut skin extract significantly
inhibited the growth of the HT-29 cells by 96% following 4 d of treatment, and no effect
was seen from the Turkish roasted skinless hazelnut extract. The Turkish raw hazelnut
had significantly higher tocopherol contents and antioxidant activities compared to the
Ore. roasted variety, which may be explained by chemical changes during heating or
possibly the total oil-to-flour ratio.

089-13

Modulation of bulk physi h | properties of emulsions by
hetero-aggregation of oppositely charged protein-coated lipid droplets
¥. Mao, D. McClements, Univ. of Mass., Amherst, MA, Email: ynao@foodsci.umass.edu.
Structural design principles can be used to create novel food properties, such as rhe-
ology, optical properties, stability, flavor profile, or nutrition. Functional micro-clusters
can be assembled from oppositely-charged protein-coated lipid droplets. Micro-cluster
characteristics can be controlled by precisely controlling the pH and ratio of different
kinds of particles. In our study, micro-clusters were formed by mixing a 10% oil-in-water
emulsion containing p-lactoglobulin-coated lipid droplets with another 10% oil-in-water
emulsion containing lactoferrin-coated lipid droplets. Under a particular pH range
[pH 5 to 8.5), B-lactoglobulin and lactoferrin have opposite charges, which promotes
micro-cluster formation. The influence of pH, ionic strength, and dilution on micro-
cluster properties was characterized by {-potential, particle size, and confocal microcopy
measurements. The net charge and size of the micro-clusters depended on pH and the
ratio of B-lactoglobulin- to lactoferrin-coated lipid droplets. The largest clusters tended
to be formed when their net charge was close to zero. The addition of NaCl to increase
the ionic strength caused a decrease in micro-cluster formation, which was attributed to
screening of the electrostatic attraction between lactoferrin- and p-lactoglobulin-coated
lipid droplets. Systems with extensive micro-cluster farmation tended to have gel-like
characteristics, which was attributed to the formation of a three-dimensional network
of aggregated droplets. These results suggest that the rheology and stability of colloidal
dispersions consisting of mixtures of negatively and positively charged protein-coated
ail droplets can be modulated by varying the ratios of the two types of droplets. These
micro-clusters may provide useful for modifying the functional properties of foods.

089-14

Simultaneous determination of 35 veterinary drugs in livestock, fish-
ery product, and milk by UPLC/MS/MS

Y.Yu, P. Chou, Y. Ku, S. Tseng, S. Su, Y. Shih, Foeod and Drug Admin., Taipei, Taiwan,
Email: ysyu@fda.gov.tw.

Asimple, selective, and fast multi-residue method was developed to determine 35
veterinary drugs (15 quinolones and 20 sulfadrugs) in livestock, fisher, and milk by an
ultra-high-pressure liquid chromategraphy coupled to tandem quadrupole mass spec-
trometry. Samples were extracted with methanol/acetonitrile solvents (5 : 95, v/v) and
defatted by partition with acetonitrile-saturated hexane. The quinolones and sulfadrugs
from the extracts were separated on an ACQUITY UPLC T3 column using a gradient elu-
tion, Samples were detected by electrospray ionization in positive ion mode with MRM,
and mass spectrometric conditions were optimized in order to increase sensitivity and
selectivity. The developed method was validated in terms of linearity, trueness, preci-
sion, limit of detection (LOD) and quantification. The values of recoveries ranged, coef-
ficients of variation (CV), and LODs from all matrices were 60.4~119.3%, 5.7~20.2%, and
0.001~0.005 ppm, respectively. Finally, 32 real samples were analysed via this method,
and no veterinary drugs were detected among them. Hence, this satisfactory method
can be applied in the routine menitoring of veterinary drugs residues in livestock, fishery
product, and milk.

089-15

Comparison of the antioxidant activity of four commercial unifloral
honey samples obtained from Portugal

P.Ulloa, V. Gongalves, T. Cavaco, A. Figueira, A. Brigas, Univ. do Algarve, Faro, Portugal,
Email: pablo.ulloa.f@gmail.com.

Honey and derivates were have been used since prehistoric times, because of their
biological and therapeutic actions. It is a source of antioxidants, proven to be effective
3gainst deteriorative oxidation reactions.

The objective of this work was to determine the antioxidant capacity of four unifloral
hﬁney samples Citrus {orange blossom, L-1}, Helianthus (sunflower, G-1), Rosmarinus
{"OSE!’nary, R-1) and Arbutus (strawberry-tree, B-1) that were obtained commercially.
Some quality parameters namely moisture, color, hydroxymethylfurfural (HMF), and
diastase activity (DN) were determined. In addition the antioxidant capacity (DPPH,
&Xpressed in mg of ascorbic acid/100g of honey) and phenol content (expressed in mg
of gallic acid/100g of honey) were analyzed.
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089-16

The effect of cultivating conditions of radish sprouts on sulforaphene
content

M. Shimizu, M. Akao, F. Shinmachi, A. Meguchi, . Hasegawa, H. Kumagai, Nihon Univ.,
Fujisawa-shi, Japan, Email: bun-motomi@cosmos.ocn.ne.jp.

In our previous study, we have found that the amount of 4-methysulfinyl-3-butenyl
isothiocyanate (sulforaphene) from radish sprouts was approximately 25 times higher
than that of 4-methysulfinylbutyl isothiocyanate (sulforaphane) from broccoli sprouts.
Sulferaphene has similar structure to sulforaphane, and had almost the same activity 1o
induce phase |l enzymes as sulforaphane. Localization analysis of sulforaphene in radish
sprouts indicated that the leaf mainly contained sulforaphene in the plant body. When
sprouts were cultivated in water under short irradiation, the amount of sulforaphene
retained high. As sulforaphene contains sulfur (S) and nitrogen (N} in its structure, the
amount of S and N in cultivation solution may affect its content. Therefore, in this study,
we examined if alteration in S and N composition in Hogland's solution might affect
sulforaphene content. Moreover, we also examined the influence of plant physiological
status on sulforaphene content.

Radish sprouts were cultivated witn different compositions of S and N in Hogland’s
solution under light or dark conditions. Light/dark candition was controlled by tin foil
during the whole period. Irradiation s:arted after 4 days of cultivation. Sulforaphene
content in sprouts was measured by HPLC analysis. Physiological status of sprouts was
evaluated by the 2,3,5-triphenyltetrazolium chloride (TTC) reducing activity.

Under the light condition, sulforaphene content decreased with the increase in
nitrate salt concentration, while it increased with the.increase in ammonium salt concen-
tration. Sulforaphene content in sprouts cultivated under the dark condition was higher
than that cultivated in water or with nitrate salt under the light condition. TTC reducing
activity was inversely related to sulforaphene content. Therefore, our results suggest
sulforaphene content would decrease with the activation of plant metabalism.

089-17
Determination of antioxidant capacity and bioactive compounds from
the fruit (P: ifl molfissima) grown in Colombia: An alter-

native as a natural additive microencapsulated by spray drying

A. Gil, L. Alzate, D. Sdnchez, A. Soto, A. Restrepo, M. Alvarez, L. Millan, Corp. Univ. Lasal-
fista, Caldas, Colombia; B. Rojano, Univ. Nacional de Colombia, Medellin, Colombia; C.
Restrepo, Duas Rodas, Envigado, Colombia; . Sanchez, Univ. Nacional de Colombia,
Caldas, Colombia, Email: magil@lasallista.edu.co.

The passion fruit (Passiflora mollissima) is an exotic fruit from Colombia, with a high
content of phenolic compounds, thatis why it is one of the best natural sources of anti-
oxidants and is an alternative to replace synthetic additives. Their antioxidant capacity
has only been reported by FRAP. In addition there are few scientific studies that report
the contents of the metabolites responsible for the antioxidant function of the passion
fruit to use it in different food matrices and control the variables that affect its stability.
One of the best ways to preserve the antioxidant activity of this fruit is microencapsulat-
ing by spray-drying. The aim of this study is to quantify the antioxidant capacity and
bioactive compounds before being microencapsulated to offer as an alternative natural
additive. The fruit was subjected to two thermal treatments before testing to ensure
safety: blanching (3 min.), pasteurized (92°C). The pulp was obtained by a mechanical
pulper to be characterized physicochemical and microbiologically. The antioxidant ca-
pacity was evaluated by ABTS, FRAP, DPPH and total phenols. The bicactive compounds
were quantified by HPLC. Microencapsulation was carried out with maltodextrin and
lecithin to 140°C and 160°C, 600L/h and 10mL/min. The safest treatment according to
microbiological results was the pasteurization (below threshalds), also for the best yield
(60%) and the results of its antioxidant capacity (DPPH: 6.6320234 pMoltrolox/g; ABTS:
187, 6431682 puMoltrolox/g; FRAP: 134633.4584 mgAA/100g, Total Phenols: 88.62216429
galic ac. mg/g), maybe due to the phenols were condensed before treatment. Bioactive
compounds found were (Chlorogenic acid 9.450 mg/mL and Acid Coumaros 31.052 mg/
ml) values close to the coffee. The mizrocapsules should be submitted to SEM and verify
the efficiency of the total phenols encapsulated using the Fagen’s method. The results
showed a higher antioxidant capacity can make passion fruit a potential raw material for
natural additives industry.
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