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T98  Pectin and whey protein concentrate reduces acid whey
EENETALION in lh'u_htﬂe vogurt. B Gyawali*. T. Zimmerman and
5. A Thmahim North Cavafing AT Stare Diiversi; Gresnchare,
N

The production of Greek and Gresk style vogurt (G5Y) generates large
ampunts of am envi 7 harmdul waste product knonn as acid
whey. Bacanse disposal of this waste product is an expensive process.
the Gresk yomumt mdnstry is searching for a solution to decrease the
producten of arid whey. The purpose of this study vas thus to imves-
tigate the effects of pactin and whey protein concenimate (WPC) oo the
zeneratien of acid whey during G5Y production. Acid whey production
was measmred by cﬂnﬂaungtenmhnldmg CApaciy {“’HCJ First.
pectin{0.05%:) and WBC (1%:) mere added to skim milk for the produc-
ton of GSY. The yogart mixes were then beated at 90°C for 10 min
moculated with 3.0% of starter culture, moubated at $0°C for 4 b (pH
~4.6). and then refriperated overnizht at 5°C. A confrol yegurt sample
was prepared withowut the additon of these msredients. The yoeurt made
with pectin and WPC bad a significantly higher WHC (P < 0.05) and
loer syneresis tham the contrel. The WHE of yomurt with both pectin
amd WPC was ~5§%. which was 23% higher than the coatrol (33%:).
Similarly, yogurt supplementesd with both pectin and WPC exhibited
15% legs susceptibility to synerests compared with the coarol. Matve
PAGE analysis revealed an mteraction between pectin and the WPC.
Pectin hinders the formation of large clizomenc aggrezates of whey
protein, which comelates with an mcrease i WHC and a decrease in
symeresis. Onr results demonsirared that ingredients such pectm and
WPC could be used as additives 1o lomrer the peneration of add whey
m the production of Greek style vogurt.

Eey Words: acid whey, Greek yoeurt, pectm

T Effect of hydrocolleids on the water-holding capacity of
Greek style yegurt. 5 A. Ihrhim* B Gyarmali and T. Zinmermam,
Nerth Carohnag A&T Sware Universin, Gresnsbora, NC.

Greelk style yogurt (G5Y) has become popular m the United States and
oo accoumis for more than ape-third of total yomart sales. The pogu-
larity of G5Y has resulted in a concomitant increase m the production
of an urranted byproduct knovn as acd whey that cammot be readity
utilized nor disposed of easily. Hydrocollaids help bind the vwater and
are promising additives that could be useful in reducing the quantity of
arid whey in the production of G5Y. In this study, we mvestpated the
effect of byvdrocelloids oo acid whey predoction of GSY. Menfat vogurt
samiples were mamafactored using hydrocalledds (zoms md proteins).
Gum arabic (GA) Inalin (T¥), and Pectin (PE) at 0.01, and 0005 (wt
val), whey proin concentrate (WPC). whey proten selate (WPI) at
0.5 and 1.0%% (rifval) were mixed slomely into milk at 50°C with agita-
den Milk witheut supplementation served as a conoel sample. The
vopurt mixes were beated at 80°C for 10 min, inoculated with 3.0%
starter culture, mowbated at40°C for 40 (pH 4.6) and. then refrizerated
cvernight at 4°C. The next day. each sample was cenmifuged (1300 g.
10 mim} and acid whey producton was measured by caloolating the
water holding capacity (WHC). An ANOVA of the data was performed
using a completely mndomized desizn and the Tulkey test was used o
determine siamstcally different proups. Cur results shovwed that vogurt
prepared with gum pectin and whey prodeins significantly reduced acid
whey prodocten compared with the coniral sample (P < 0.001). The
highest WHC was 39.71 =051 3023 =023 and 4836 = 0.24% i
vogurt with pactm 0.05%, WPC 1.0%. md WEI 1.0%., respectively
compared with the comtrol (34.85 = 0.97%). Chr results demenstrate
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that ydrocelloids such as pectin and whey protein can reduce acid
whey and conld have indusirial applications for the production of GSY.

Eev Wards: bydrecolloid. acid whey, Greek siyle vogurt

TIW  Comparison of natural sweeteners in low carbohydrate
whey protein bars. H. M. Eesfer® and M. A Drake, North Caroling
Srare Uinversicy, Raleigh, NC.

Protein bar consumption by Americans has increased in recent years as
has an interest for namral non-matritive sweeteners. Each sweetener has
unsque temporal properties that can mBuence sensory properises. The
objective of this study was to characterze the tempoml sensery proper-
ties of low carbohydrate whey protein bars with different swesteners
using 3 temporal methods: Time Intensicy (1T). Temporal Dommance
of Semsations (TDS). and Temperal Check-All-That-Apply (TCATA).
A caegary survey of conmmercial protein bars (o= 12) was conducted
toidendfy a farget sweat taste miensity. Subsaquently. protein bars were
formulated with whey protein isolate {WPT), Gber symap, shortening, and
each swestener. [so-smest concemimations for each smestensar (sucralose,
sucrose, froctose. stevia, monk frxif) m WP bars were established using
mazninade estimation scaling (o= § panelists. 3 replications) followed
by confirmation by alternative forced choice tests (n= 4. Sweetener
blends were subsequenty created with reduced bitter and memllic tastes.
Temparal sensory profiling (T1, TIXS and TCATA) was conducted on
progein bars with each sweetensr and sweetener blend by a mained panel
(n=E). Comsumer acceptance testing vwas conducted on selected srest-
eners in bars. Data were analyzed by appropriate univariate analyses.
Proteim bars sweatened with fructose of sworose were charactenzed by
initial intense sweemess that quickly faded Sucralose displayed a sweat
taste profile that was most similar to frectose or suorose, but differed
by memnllic @aste and lmgering sweemess afier expectaration. Monk
fruit and stevia were shower m sweet @mste onset (P < 0.05) and were
charactermed by birter md metallic afiermsies and lmgering swestmess.
These swesteners were charactenzed by inital demimant swest aste,
then by bitter and metallic tastes by TDS md TCATA. Sucralose md
2 blend of monk froit with froctose were the mest similar to sucTose
sweatened bars (P > 0.05), and these bars were prefemed by conoum-
ers (P < 0.05). Enpvledge of the temporal properties of non-mutritive
sweeteners and the effects of the food matrix on sweeteners are importme
to understand how sngar reduction andfor swestener replacement will
affact the semsory properties of protein bars.

Eev Words: protein bar, sweetener, favor

TIM  Contamination and spatial distribution of Ph, Ax, and
Cd contents in Chinese cow rawr milk. X Zhon'=, 30 Qu'. N,
Zheng! €. 5u'. J. Winz*'. md H Seveurt', 'fnminide gf Animal
Scignces, Chinese dcademy gf Agrieninral Sciences, Bejfimg, Ching,

* Srarismics, fgformanics and Appiied Modeling lab, Agrobiocham
Departmerd, Gembionr AgrosBie Tech, University of Ligge, Licge,
Bealgim.

Drue to egvinonmenal polhaon, beavy metals such as Pb. As and Cd
may confaminate @ milk ad can imvalve serous systemic health
problems if they are consumed in excessive concentrations. This stady
mvestigated the spatial dismibuton of Ph. As. and Cd in v milk
produced m the 10 mam milk producing areas m China. The contents
of Pb., As. and Cd in 894 man milk samples [ie. 100 mill samples per
area excopt for 2 arca {n =97, n=9%)] were measuned by [CP=MS after
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micTorave-assisted acid dizeston. Non-parametric Knaskal-Walkis test
were perfommed to smady the differences of Ph, As. md Cd betmeen
areas. Speamman comelations were caloolated to assess the relation-
ships betreen the smdisd heavy metals. Then the sparial dismbution
of Pb. As, Cd was smadied by ordinary kriging estimates within the
studied areas. Cross-validation was nsed to assess the robusmess of
the dismibmfion map. Mean vales of Ph. As. and Cd were 1.75, 031
and 006 pgfl of milk, respectively. Levels of Pb in 1. 20% (1 2%96)
of collectad samples were abeve the mromum residoe Hmit (MEL)
mposed by the Europsan Usion (0,02 mzfkg). ALl samples were below
the Chinese MEL (1.e.. 0.05 mgfkg for P, 0.1 mg/kg for As). High
coeflicient of variation wene obtamed within anea suggesting a large
variability of these metal contents m mdlk within regions. This shoms
the need to conduct a reflection about the best way o collect samples
if this kind of pelbaten in milk vant to be shadied on a long period.
Pheld, AseCd, PbeAs showed positive significant correlations m 9, 6,
and  areas, respectvely. Comeladon vabaes ranzed betmeen 0.20 and
0.60. However. these comelatens chanzed berreen areas suggesting
different pelbaticn arizins. Based on the crdinary kriging estimatas, Pb.
As, md Cd shored different spatial patterns followmg the sudied aea.
Bazed on the cress-validation. the root meam square etror was not closed
to the average standard emror in seme areas. This leads potentially o
mrang medicions. The high densiry of sample collecten may kead o
this result. Further stadies conld implement a more appropriate sample
collection to clarify the relaticnships between the contamination of
milk by heavy metals amd the berd emvirooment.

Kby Words: beavy metals, milk sparial distribution

T10?  Aptamer-bused Auorescence=quenching assay for detec-
tiom of aflatoxin M, In milk samples. Q. Ciac'~ F. Wen'"_ L.
Chen'*, J. Cheng®, H. Thamg*, 5. Li™*, N. Zheng'*, mnd J. Wang*'*,
15rare Key Laboratary af Animal Nurrinon, Inzrimre af Animal Sci-
ences, Chimase deademy af dgmicwfral Sciencer, Bejing, Chima,
demicninral Univarsify, Hagfer, Ching, 2 Mk and Milk Product
Inspeciion Center of China Minisiry of Agriculure (Beifing), Instione
of Animal Sciemces, Chimese deademy af dgricwral Sciencer,
Bejjing, Chima.

Aflabaxin M, (AFM,), one of the mest toxic of the myootomms. is a global
concern for feed and foed contammation A simiple and fast aptasensor
for the detection of AFM, 7as developed based on stuchme-smitching
sigraling aptamer. The princaple of the aptsensoris based on Auorescent
signal change because of the formation of i AFM, faptamer commplex. To
construct the apmsensar. AFM, aptamers were modified with FAM and
itz complementary DMA (cDNA ) was modified by TAMBA quenching
group. Without adding AFM,. AFM, aptamers hybridized with cDMA
resulting in quenching of the apamer fuorescenoe due to the proximity
of the flusrescent group of aptamer to the guenching group of cDNA.
After adding AFM, . the strachare swritch of AFM, aptamer was ménced
according i the formatien of AFM, faptamer complex. The changes in
the structure of the aptamer released the cONA, resulimg in fluorescence
recovery of the aptamer. which enabled the guamtitative detection of
AFM, by momitoring the flusrescence enhancement. Under optimized
condifions. this assay exhibited a linear Tespease to AFM, m the range
of 5100 ng'mL with a detection Emit dovn to 1.7 ngfml. The assay
wias also applied to 2 bramd mfant formula rce flour samples spiked with
a dituricm seres of AFM,. obtainimg satisfactory recoveries from B6.4
1o 103 6% and 95-102.8%, respectively. The results demonstrated that
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thas detecton iechnigque had a significant poteniial for highsthroughpat,
and quaniiative determination of mycetoxin levels m dairy products.

EKev Words: aflatoxin M), aplasensor, fluorescent

T103  Modulation ef intestinal epithelial permeability in dif-
ferentiated Caco=? cells expesed to aflatoxin M, and ochratoxin
Aindividually or collectively. ¥. N. Gao'*. I. . Wang*-*, C. C.
Luo', and . Theng!<, "Srare Key Labararary aff dmimal Nusririan,
Insiinie gf Amimal Scencer, Chinese Academy gf Agricwirural Sci-
encas, Bejing, Ching, Mk Product Risk Asrestmanr Laborarery qf
Chima Mintztry of Agricwlture (Beijing), Insiwte of Anima! Sciences,
Chinese dcademy gf Agricwinral Sciencer, Beyiing. Chima.

Although aflatoxin M, (AFM,) is the only nopootorn with am estb-
lished maximmom residoe Limit (MEL) m milk worldwide. it's common
to find the co-ocourrence of AFM, and ochratowin A (OTA) n milk The
gastromtestinal tract ((GIT) is the first tissue barrier to come o contact
with food conmminants, such as nrycotoxins, and intestmal epithelial
cells are most affacted The GIT barrier is constmated by mtercellular
tight junction (TT) proteins that bocalize to the apical domain of epithelial
cells. Afatoxim M, (AFM,) and ochratoxin A (OTA) are nrycotorins
conmonly found i milk: bowever, their effects on infestmal epithelial
cells have not been reported. In the present study, we show that AFM,
(0.12 and 12 pM)and OTA (0.2 and 30 pM) indrvdually or collectively
mcreased the paracelluler flux of lucifer yellow and flusrescein izothio-
cyvamate (FITC)}-deximans (4 and 40 kDa) and decreased transepithelial
elecmical resistance vabues in differentiated Caco-2 cells after 45 b of
exposme, ndicating inrreased epithelial permeability. Inmmmaobloting
and immunoffuorescent anabysis revealed that AFM,. OTA. and their
combiratien decreased the expression levels of tight nmcden (TT)
proteins and distupted their stmachares. namely. claudin-3. clandm-4,
oochuding and zommla cccludens-1 (Z0-1). and p4442 mitmgen-acvated
prodein kinase (MAPE) parmally imvolved i the mycomxins-induced
disruption of mtestinal barrier. The effects of a combimation of AFM,
and OTA on intestinal barrier function were more significant (P < 0.03)
than those of AFM, and OTA alone, yielding addiive or synergistc
effects. The additre or synergistic effects of AFM, and OTA on intestinal
barrier fimeticn might affect human healt, especially in children. and
toxin risks should be considered.

ey Werds: mycotoxns. intestinal epithelial cells, permeahility

TIM  Quantitative PCR coupled with sodinm dedecy] sulfate
and propidium monoaride for detection of viable Saplylocecens
anrens inmilk. L. Deong'< H. Lin**, L. Meng'<, . Zheng', and I.
Q. Wang*', 'Egy Loborarary gf Qualiy & Sqfery Commed for Dairy
Prodicis aff Minisoy af Agriculurs, nzrinie gf Animal Scismees,
Chimeze dcademy of Agricwinral Sciencar, Beyiing. Chima, 2Mik
Proghict Risk Assezsmeant Labararory g Ching Minisay af dgricuinmre
(Betiregl, fnviinne of Animal Sciences, Chinese Acodemy of Agricul-
mral Sciences, Bejjimg, Ching.

Sraplylecaccns anrens has been frequently reparted a5 an agent leading
to outhreaks of disease mrerw milk. The comventenal quantitathve PCRL

(qPCE) are unable to differentiate DMA of viable Sraph. mran: from
dead ones. The aim of this stdy was to use sodum dedecyl sulfate
(SDS) and propidium meacazde (FMA) coupled with hysestaphin to
detect viable Sraph. anrens . The cell snspensions were meated with SD5
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