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B AR A HIST 2B FAE 2 L RRBP A -G FAS T R 7
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oAy B ReA g S REE FoRee g ke By R
2L F ko B) 3 #0 o F i i e § IR 0 T ORI doeked e
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Fig. 2. The reaction catalyzed by xanthine oxidoreductase.

(Boueiz and Hassoun, 2008. Cited by #, 2016)
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A XANTHINE URIC ACID

XOR-Mo(VI) ——— » XORZ2*-Mo(IV)

D

electron redistribution
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/\/\/\/\

0, H,0, O, 0, 0,

W3 Akt P RRAFETRALZTT B -AZRREF K
BagitZXF -

Fig. 3. Mechanism of XOR reaction with xanthine. A,reductive
half-reaction. B, oxidative half-reaction.

(Berry and Hare, 2004)
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(Hille, 1996. Cited by #, 2016)
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> 2 {5 XOase £ 4 F+ p g + #@iE (intraenzyme electron
transfer) - #-3 F @& Fel/S, (1) & &3] Fe)/S, (1) &% @£ 1 FAD>
# FAD # = FADH, > &5 d 3 5 &< = B T 353 O, (superoxide)
% i % i 2 (hydrogen peroxide, H,O,) % p ¢ f (free radicals) » %]t
F A ¥ f“ﬁﬁiféifbiié'jgﬁ F LB R X F R A Mo-ptiis
BRLF R & FADH,i (7% i £ & & (Brayetal., 1964; %, 2004;
i, 2007; Kelley et al., 2010) - ¢t #t > Bl 5 P ¥ 5 #H:E XO g
MEERRETFIEZALOBANREYF FEADI R RATH
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,2010) - @i pd ARER-¢

WA F R F LERASTERZE 25 (jejunum) B S S
Wegp - 1% f Feanildd ifh Feoigh B f Bt § L33
Pj!’—;—vl»"qaj‘z‘%‘:}!‘;—‘zéiﬂt’\'ﬁ'\ﬁx #‘4 }‘:]J.hT’ N A§|Lﬁ4T7-
g h ARz ? (F, 2013) o F F ReAARE L R EEY €
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uric acid xanthine @ uric acid
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A4 \J
Fe/S Il (red)| Fe/S Il (ox)
2

o H,0, 0, 0,"

W5 §FFHEXOREKKETFHX —?,‘Lé.:ﬁ' A o
Fig. 5. Effect of O, in XOR reaction with the last electron acceptor of
product.
(Kelley et al., 2010)



| % R Y RN AR s T N EHeR F € & 2 £ ¢ (Mazur and
Carleton, 1965; Dawson et al., 1970; Martelin et al., 2002) - £7 § vZ¢A ¥
“CREEEFAPM AR S FF b (gout) ~ v F B (cardiovascular
disease, CVD) -4 £ g7 & (ischemia-reperfusion injury) ~ &%

(brain tumor) (3%, 2009) % > #%i% - f§ it4cfs o

1. % R

HRh-FRpWET 2 Guta Rig- FE T TRRATE SRS
P FaF P %

/

X T oL BRI DS R RS (Urate crystals) sTAE B E 2 B

& k=% (connective tissues) ¥ o BRE PV A g T TP LI @
HHE AT eR 2 TRE L -AERYF RFFL AR AR
W40 p A E T FERGESES o A2 A2 AR d wie
NBEAS fRePER R B B R BE R G4 ¢ kel T v § 1L pR
mokoo A KR ReASEZ PRI R ASFR PR TR BT o R
BEnA2 AR ED LY REEREE TER > GG 85% R
Bk £ 2 A Hrpk B S o b BfRAR Lt AR 7 &M R LM
B~ ok R AR ER G R R B ETRORE o B B MRS 2

BT % 0 B9 B Rk TR L B P R (37, 1997, Fang

and Alderman, 2000; Yu and Luo, 2003; Janssens et al., 2006; Yu, 2007) -
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e F AL dp R R e B AR FREREAPM 2 TG
PP b BRRSF L BRI TS (§,2012) o
2. Wi B R

<o g B s (cardiovascular disease, CVD) idp v 5 ~ ik 5 7%
SR P B R ORRLAM AR ZRALR Y R B S
SRR~ S VUL R~ I 0 B R #B(coronary artery disease, CAD) -
# o & 5% (ischemic heart disease) ~ % S i
(hypercholesterolemia) ~ % f s & 5 J5 74 2 & 5% 36 )k A 1 g

(atherosclerosis) % 1345 (FrcfafEd F o # 104 # {4 + < 1 & 5+ 7]

ERAY L B BRI BRI 2R oV AR E

B o gm,ﬂ,?f}]%\;_ "ﬁv”"}}%%’mﬁv”(}]’%%"’ﬁ7o%
Fd v g (fibrin) #7507 b 30%8] £ F # A
ROBFEH e - g Wme 2 o R ko 3 fEps (fibrin

plasmin) ¥ & #::#-H ;4 %

\ ‘u\
54

Ao dhed IR B A it
ri R P E S € RS R BRI RS L R R
(fibrin plasminogen)& ;= & = n B2 F-v 3 f3fs > T & 273 fFD 12> o
eq ERw FAEA L TR e FR L p® e Y
o P mES R B R BERR L B RA T R
B Y 2Rk MEEEM S TR- BRI Y HEF (Wee, 200,
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Doehner et al., 2002; Landmesser et al., 2002; Spiekermann et al., 2003;

Spitsberg, 2005; Doehner and Landmesser, 2011; Puddu et al., 2012) -
. #a LG D

% (ischemia) A dp £ %G 30 F]n ¥ iﬂfg H s o F] AT e
ik 2 % o F R (reperfusion) 3 EATRER ahak o (8 0 £ ATHR
R L o RIR G T e T

R MR IR Y > 10 E TR A e IR E A o Bk a iE

AN

fr wSREEEE F o A e R RPHATP (5 R E R E

T2 18 R8) cRpEE AL < B2 F &4 (hypoxanthine) o gt b F
AR A FRR|X FlakE m ke FoRfRRE RS R Ry VPR gL R
e § LEEIE S BA TR B RS R R A B e
R ERTE AT e ? e A B ehg Reh § LR SR R §
P F e 22 Bz g3 (O)) & HO, 5 pd Ao i&a ¥
,?\«fg = % % (Granger, 1988; Friedl et al., 1990) - 822X H,0, & £ %
ERGE ROl R G A S 2R P H0, 2 2
e+ &2 Fe’iT 5 i & A 4 Fenton reaction » 25 & st a5 2 £
#Apd Z& (hydroxyl radical, « OH) > ¢ sz mbe W+ 2 2 & {riyip

ferig + g il F & J& (lipid peroxidation) - # 3 s g A HIF T o
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g dTa mie k= ~DNA ¥4 2 AR 2RI ERBEEE (B 6)
(Granger, 1988; Friedl et al., 1990; Priambodo et al., 2011)
4. "k

N E AR FIAR S Rmie gt 2 L AR B A

M, T

s

by

LR LR R AR T L E L

=
Ik
T

rrh g QL RIS F%‘,‘fsg‘f%g PR - B P xR A e

= Pt =

(astrocytoma) £ &% %% (meningioma) ®?  rErd ¥

m
s
ko)
‘\a\
Tk
=
ETIRS
e
<

(# 1) (Kokogluetal., 1990; ¢ ,1997) -

peeb s g 2 S R AT W PR T (diabetes) ~ 3+ (hepatitis) ~
L% % (pancreatic cancer) T TE & X 5 Hg e F Rl g 0 fEenE
t#2¢ = 5 (Battelli et al., 2001; Shamma’a et al., 2005) - d »* 2 5t 7y
BRI PR - REHY L SRk MR 2 5 AT ik
2 P ipzk 2 HAg i ot (liposome) 2 B4 0 & ¥ it E &S5 E)
AR &~ w g @ (Clifford et al., 1983; Michalski et al., 2006) -
S A i E Nekap R IR B TR M b s
%E 4 (whey membrane particles, WMP) 7+ 5 35 % & sk ¥ L 5 3 &
(4= # 2) (Silanikove and Shapiro, 2007) - 4ot #7if > 3F 5 = )I%i;, 4o
PR 2 iy hat o e T A AR R R R4 F VAR E R

MAREZ R > TR BT S A I B R

‘31
7;‘&
&
‘1: N
EN
B
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Fig. 6. The cause of mechanism of ischemia-reperfusion injury.
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% 1 Tk § iVEREEN T ¥ 5{56.3.&%‘:3? ”m}%;@.zﬁ\ v Re 2 R A% 4w
% 2 R
Table 1. Xanthine oxidase levels in normal and tumoral brain tissues
(P<0.001) and in meningioma and astrocytoma (P>0.05)

Tissue No. of samples Xanthine oxidase activity
(munits/mg protein)
Normal brain tissue 10 1.0645+0.42
Tumoral brain tissue 20 2.339+0.44
Astrocytoma 10 2.345+0.448
Meningioma 10 2.335+0.454

(Kokoglu et al., 1990)
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22 24pd FeEed § VB S AR ICE IR EY B S B A F
Table 2. Distribution of xanthine oxidase, alkaline phosphatase and

acid phosphatase activities in milk fractions (mean+SD)*

Xanthine oxidase Alkaline Acid
phosphatase phosphatase
(9% of total) (% of total) (% of total)
Whole milk 10045 10045.5 100+6.6
b
Fat’ (MFGM) 35 046 45.3+6.6 47.8+6.0
Skim milk 67.0+7 54.7+6.6 52.2+6.7
Casein 3.3+15 040 00
WMP 20.545.5 38.6+6.4 34.1+6.1
Effectively 43.246.0 16.1+4.8 18.147.1
soluble

® Xanthine oxidase activity in whole milk was 50.1UmL " (SD=5.6),
alkaline phosphatase activity was 2.5UmL* (SD=0.5) and acid
phosphatase activity was 0.75UmL " (SD=0.1).

® It is assumed that activity in the fat fraction was concentrated on the
milk fat globule membrane (MFGM).

¢ Effectively soluble activity refers to the activity in skim milk devoid of
both casein (whey, or milk serum) and whey membrane particles

(WMP).

(Silanikove and Shapiro, 2007)
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=~ ECER BT
HORAE A e B 3V IT X 0] ¥ A 5 i g (microfiltration 5 MF) ~ 4238

/e (ultrafiltration 5 UF) ~ % 5t i jg (nanofiltration ; NF) % i i% % (reverse

osmosis; RO) - Bl 7 = & ~ AR ¥ 7 gt B2 LS~ » &7
LW o7 MBI RERE AT o
(= ViciE i (MF) 425

Ml e & e H 3 S 01 Ak 3 10 Mok 2o B oo EIFRA 5 30

~300kPa - HCBIRT ¥ T H s RIEH R BRI A B A

MF A2+ 5ot 8 425 ~ Wik EE &~ 2 g2 » Flet ¥

(= )REm(UF) A
A2 BRI IS G A 30 0.002~0.1 ok 2o o4k 1T /R 4 5 50~700kPao

RERT ERRA R AT ] R P ACER T R P 0 3y

2K 2 It S 5 Inmo Hk TE/R 4 j 350~1000 kPa °

2k ERT 2 u/z];;‘%;;l{%c‘ 2.2 WL R ) GG o W R T4
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N ) Ultrafiltration Particle Filtration
Osmosis
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PIO(QSS Nanofiltration Microfiltration

B 7. %'/”\gﬁ-fiﬁ?%]‘%"?@,&#{w%ﬁ’; FUIE A A TR s
Fig. 7. For each separate program can filter material and pore size

distribution.

(# » 2016)
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FHEFFTZA%E 0 ¢
(w)iF % # (RO)&A

% AT T ) %t Inm o B (E/R 4 % 800~8000 kPa - i %

“

g?i%;@;&dé'g' ERBIF ZAEE BT A R BN RE

PR R B AT kB

IR et Y SRR ARk

/{%:C_@//a{/ :_‘:Il g * ﬁ’»)% mﬁﬁh‘ P# 'FP —i/‘:‘ T }f@/:‘ﬁ
Boo S5 B LAY B A ] BT g S T o 0

JEx R € ARFERE T R o MF A B & IR R AR 0 G
A 1920 & & Tuﬁ%? 441 % MF ilfé;",f kP o E A YA HEE B

k 4p B % 1960 £ 4~ d Loed-Sourirajan A% R @ & o & 3
defect-free ~ B 5B & 2 24 F %5 fiﬁ i 4 s % (reverse 0SmMOSIs
cellulose acetate membrane) ¥ 4~(Loebetal., 1997) - MF ¥ * 3t 4 %
£ 7 i "f FlE MR NGERT H 2 BRI T AT S BB R 0 B
B4 _1960 & AJI*F” 3 A ME 2 EFEnE 2t 0 e iR K
R R A ST AP A RR T2 EEER
B Rtk B T H PR L P i

PR R LR ATH o A e RS 2 b sk )

24



?jﬁﬁjﬁ’lfﬂﬂ'/lig}ﬁ‘fl 4 (ﬁl&\?;\l}’t& lf‘i%‘\;ln\’ixﬂb/‘ﬁf}i

4

P A P RA SR SRR oM ALY aF s
BAAL AR IR TR MR gk B Hea g R
MBS %o ded 397 (Bransetal, 2004) o d B 8 ¥ g A5 g v
TRA P AN 4 FE EE T T A FLER 18 R G G
AL T MR B AR HTST #5 g ) (£ &5
2K m¥e 3 e 2 ",f ~ #8 % (Hoffmann et al., 2006) -

el RIEAR R R A TE L BRde 4 o ) ERGV T S DA
e B ek > kR RINH SRS FEiR G DM BT A L £ g
Ju(Dead-end filtration) 2 # /= 1 /g (Crossflow filtration) = #& > 4[] 9 =7
oo B Ui BRI v ol TR 0 g0 2 18 g R i 3 R
MR AR T 2 P F R IR R Y N " F B P e B

PEE LEw L b A REL B AR kBB S AR

-~

Cheryan, 1998) - & #/n B RdP & Fin k> w8 F A T 5 5 jpsn
BREIFEF IR I YA R TR E A K2 FLE i
Jo o FoER T T FNERS 20Kk AiBpe A4 - TR
FAIUA G A A2 ISR U TG G s R L
o a MAciBRr il £ FIPAFIER S St ArEE TG R
ERF a3 iRl eRBAIfFr T e
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7. 3. 25fteE A R e R &)

Table 3. Average composition of cow milk: concentration and size

distribution

Concentration in Size range and average
whole milk (g/L) (at weight average)

Water 87.1

Fat globules 4.0 0.1-15 um, average 3.4 um

Casein (in micelles) 2.6 20-300 nm, average 110 nm

Serum proteins 0.7 3-6 nm

a-Lactalbumin 0.12 14 kDa

B-Lactoglobulin 0.32 18 kDa

BSA 0.04 66 kDa

Proteose-pepton 0.08 4-40 kDa

Immunoglobulins 0.08 150-900 kDa

Lactoferrin 0.01 86 kDa

Transferrin 0.01 76 kDa

Others 0.04

Lactose 4.6 0.35 kDa

Mineral substances 0.7
Organic acids 0.17
Other 0.15

(Brans et al., 2004)
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Somatic cells
10 pm
Fat globules
1 pm Bacteria and spores .
| — MF
100 nm Casein micelles
Cascin submicelles
10 nm
Serum proteins Uk
1 nm Lactose
Salts NF
. 1nm
Water RO

B8, 25t cha & 4] el S 2 W -
Fig. 8. Components in milk: size indication and membrane processes.
MF:microfiltration, UF: ultrafiltration, NF: nanofiltration, RO: reverse

0SMOSIS.

(Brans et al., 2004)
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DEAD-END FILTRATION

Feed

ooo 0000035 O

[e] o
Cake 0 0O, dz,oooo°°o
Membrane 227777

Time

B9 3 iniEiR2 #FiriERE

CROSS-FLOW FILTRATION

Feed Retentate

) ot

// L '7/7’//’//

Time

Fig. 9. Dead-end filtration and Cross-flow filtration.
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v & (Bransetal, 2004)5# 3 @ g o @ ¥ A chif pb T g opn R MR
deom LR Ao B 10 (D577 » FE RN A A 0 AR

% B e BRI S 2 BRI R F e B4 @

L (1-2) -

I HERLRAG2FY
(-) 249 2 W imee
1.8 % 2_ T &
B mie Gdpih p v FL N2 A e (epithelial cell) % e 2w 3k
@ IR e w Ik (leucocyte) & A 0 H A L8 e ir(somatic cell
counts; SCC) - #-%8 ‘m*z & % # = 2k (lymphocyte) ~ H % zk (monocyte) -~
+ R tmez (epithelial cell) 2 % %3] 9 = 3% (polymorphonuclear
leucocyte) > @ ik g 3 g 4 ¥ (teat skin) {5t 8¢ ¥ (streak cannal) 2 =
A & T fw % (large squamous cell) ¥ = 1] ~ ; Schonberg(1956) B #-F <
fm¥e (giant cells) » iz = 3 (erythrocyte) 2 #75 4 4 2 ¥z (nissen’s
bodies) 7 4 4 » %8 ¥z Hcz o[ -
2. W W B FLEE

i et oo T AR AT IRDT M - B2 5 An M (%

LEREL AR AN S AR SRR Rl £ R S R R
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Bl 10. 2 2574 4 2 B3 o

Fig. 10. Graphical representation of fouling in different flux regimes.

(Brans et al., 2004)
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PR R Taw > Wit J R R FRIE > BT

3. ¥ e R

AR A SR o R B D 2 18 <20 100 F cells o &8 e
AR L 0 PR FeARE o F 2 M im e AR B o P AR o 2 L
Trmeetcksr$% d 2RIy > &AL ANB-C-D % 4
BOABL 30 (3)/mML T B s L 30 2 50§ T (5)/mL >
Cs 504 7+ 80§ (5)/mL T D% 80§~ + 100§ (%) /mL
LT o
() 25280y EREFT R 182 F

1. & F(psychrotrophic bacteria)

G A kB B2 REA S PR A TCHT T 2 F(E
1983) » # & » w2 & KPR A8 PPN K o AR B
2. #t® i F(thermoduric bacteria)

Wakd B EREF(HTST)# a2 W3 Rx 272 w0 H

¢4 5t & 2% 2 Bacillus ~ Clostridium ~ Enterococci 4= Paenibacillus

>

e

EEE TS 0 N PG EAY FELE  ERA R

£
2 % % (Ranieri et al., 2009; Schmidt et al., 2012) - HTST 5 %l 5%t
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IV ~ Hspter 3
SR AP .

4 L2 FUid (cream; g 5 G 46% 1 H)B-p L s < B R dad o
AT B0C e 8d mrg (% A5 0 &~ 3 ¢ Elecream 3,
Denmark » >+ % 50°C T & 5t gk o ) s S {F T2 Mg gL & IF e T
2L pH E6.78~ "air 7 £ 0.28% ~ v B 3.23% ~ 5t pE 4.89%fr
AP EA 4 8.82% 0 LR TCHU T dZer 47 o

-~ HEREER
Hrigim @ * 245 47 cm 3448 1.5um z i g " (Whatman, No.
1820047 » = ®) » ;ﬁd HF BE RS (2atm)des o i R FLE Y
e (] 11) > 7P iR 2 B R T G B R S
S FRZPIEFEERZER
(= )F“ g & ipl 297 % Aepa 2z e ¥ (sulfuric acid ; H,SO,4 » FW=98.08) :
BEA PRI PRy e o WEFERLAF 0
RUBlZ 5t Pg 22 2 ped » 4 £ 5 500 mL JEAepf&4e » 70 mL 4 3+
} &% 5 500mL JEmrps4e » 80mL £ g3 ke o
(= )8 BL7 shdn 4 5 03 (W 12) -

(z)® F (toluene ; CegHsCH3 » FW=92.13) : pip J. T. Baker = @ >
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" <> "Iembrane
=

Bl 11. Mg & 2

Fig.11. The mircofiltration module.
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W12 ¥5%p @7 ek

Fig. 12. The experimental special stainless steel lodicule model .
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FW B F3%A%250mL Ft k&2 3 3%

(w)e = "=w ¢ fk - 40 (ethylene diamine tetracetic acid, EDTA :

C10H140gN2Na, - 2H,0 » FW=372.24) - pp Z12 it 51 ¥4k58 €44

P Ao B~EDTA ¥ % 0.1861g ;23250 mL 5t B#l? £ 2mM o

(I )Fepa4% (ammonium sulfate ; (NH,).SO, > FW=132.14) : -5 7 74
# (Panreac Quimica S.A. U.) > & B o L Bpipader B 1 bk o

EEEH (9T0C) pPagii >a [ RS B30 AN gt

38% % 50%4r frmipadeh] » WR 2 i =E ik S E (S R {op i

et fek R A (2 4) &2 o

(»)z39 AF A7 =A@ (trizma hydrochloride; C4H;;NO3-HCI »

FW=157.60) : ptp Promega =7 > £ R - i fst2 * 2 e g 50 mM

2_ Tris-HCl - 2~ 7.88 g i3 *> 900 mL 2 2 &+ -k @ {2 » 2 3N NaOH

BpHEZD 754 » £ 4o~ 3 43R 3 2484 1000 mL -

(= )+ &+ (xanthine ; CsH4N4O, » FW=152.11) : p£p Sigma = @

(023k0605 EC 200-718-6) + % B » B~ 0.1 mM 2 § v&eh 3 i 1 5 £ 7

ETS
ol

RR RN % N § E A

(~) % pe (uric acid ; H4N,O5 » FW=168.11) : ptp Sigma = &
(114k06222 EC 200-720-7) » % B o A B @B~ Ak ki3 i 1.56253.125
6.25~125-25+50~100 % 200 M » | * & kg &% E > Bl HF
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4 4 PpitE ek R 4

Table 4. Ammonium sulfate saturation concentration table

Final concentration of ammonium sulfate

saturation percentage

oe Add 1 L solution of solid ammonium sulfate grams
2025|3035 40 [45/50 | 55 | 60 65| 70 |75 80 |90 100
:—T| 0 |106 134 164 194 226 258 291 326 361 398 436 476 516 603 697 | O
® 1201 0 27 55 83 113 143175 207 241 276 312 349 387 469 557 | 20
% 25 0 27 56 84 115146 179 211 245 280 317 355 436 522 |25
_QO—D 30 0 28 56 86 117 148 181 214 249 285 323 402 488 | 30
o g 35 0 28 57 87 118 151 184 218 254 291 369 453 |35
% ‘é 40 0 29 58 89 120 153 187 222 258 335 418 |40
g % 45 0 29 59 90 123 156 190 226 302 383 |45
EES' % 50 0 30 60 92 125 159 194 268 348 |50
3 & |55 0 30 61 93 127 161 235 313 |55
cé 5_:1_ 60 0 31 62 95 129 201 279 |60
é: S |65 0 31 63 97 168 244 |65
® § 70 0 32 65 134 209 |70
§ 75 0 32 101 174|75
g 80 0 34 139|80
=190 0 70|90
= |100 0 [100

(Dennis and Dennis, 1990. Cited by #, 2016)
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ForrinH RS ek B 5 285 nm {6 0 £ Y 285 nm ek sk BT p) #2
NER R R 2R R R 0 SR S () 13)

T~ REKA

(- )I28 4% iF -k ig H#, : Firstek Sharking Bath » B602D » fLp 4 P

REDF > S8

(=) B < F-rgimap.a % @ Garver electrifuge (dependable industrial

centrifuges-benchtop) - Bp SHF 5 5 Ao > S# -

(Z) B = 54593 4R 3 ® @ Carter motor company (CUB5005CS)

Mg BT TN oo

(w42 % i 4o ¥ © Kubota s 4% > KN-70 > p 4 o

(3 )phdk Eip] T3+ © Seven Easy (S20) - pip Ettler-Toledo = # -

RN

(= )& + A58 A 34 ¢ Elecream 3, Denmark -

(= )18 44 : DENY YNG (DB-60) » pp * fafls 2@ » 5% o

(~)4 &k B % @ Dynamica Halo DB-20 UV / Visible Double Beam

Spectrophotometer » ;£ o

(1)% BT © YUH SHING 325 4% » YS-3000 » pip 4z 2841
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1.8000
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1.4000
1.2000
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0.8000
0.6000
0.4000
0.2000
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W 13. e ihif o AW -

Fig 13. The standard curve of uric acid.
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c

FAKT 20% BAFIFRER L RGAL RELFAALRT 22
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2. 475 % 20%z2 e Hes L L o eI F SR (T & 5130

3. 20%3" e 32 F > R B 83 (7 121°C,15 min s 2 0 B~ 250 ml
AR e
£ =X 41 * Pearson Square &8 > #-% R 18 2. 20%F 4 W T
AP o o2 5 3% fUik o
5. FfaF 3N SR ERIFE BT ARIL HFAFE I EH
45 R XBFE L ERFHRELI I HIST 2 7F#AI2 > L Fi8 ik
A e
(= VB A 3.0%% % % HTST(3%MF-HTST)# v 2_ %] #
1. K&~ Bgesd 5o
2. Mg FuFE A D 50°C 18 R g R o
3. Mo ia gt @ % 1.5 um IS 2 Jp A fy fLil g o
4. M ik 3.0005 n  HTST # 5 #- # EJ® 15 2 20%5 b w 4 %
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W 14. A5v@ & 121°C, 30min.{s B HF35 o B. FL g w33 k2
A% o

7
Fig. 14. A. The agglomerated situation of cream through 121°C,
30 min. B. The situation of cream resoluble into water.
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MM gt? 35 HciEin 3.0%F g F RoE S o B oA B 1
72°C 15sec Ml & HTST f 5t 2tk 5 0 4 i 4°C #ip] -

A SRIEIAP

()& FE § CEF2 B AT L kBB h (2016) T4 i 2
=k kit 12 AR 4o B) 15 Ao o

1. B~ & Fp5t 4 & 250 mL > B ~ 500 mL 2_ 3= iF 4855 ¢ o

2. G RS2 IRFAAFL e 2 kR 3% T F (75 mL) 2 2
mM 2z EDTA (0.1861g)

3. W7 shaw R ¢ HABH LAY ﬁaﬁ»%’:%éf?]i?%?ii‘? P EME

MR LT o BRSSP 2T F A I A o

¥

4. #5458 30T KisH Y 0 kTSI 45C 2 125RPM 4R i
30min {¢ > Zkip*3E 3 4C -

5. EHI 4TI i R RELATRT IS 30C kiE
ook e Acgd 45°CHRY 12 ) pEru b (overnight) {8 f kirtEE D
4C -

6. 7 B KX Ox115cm) £H = K i H &g (2 K,lrt EAgyi
) -

7. 11 38% FrphdsiE (T @47 0 #AET > 30min o

8. E50mL e g P oAz grais (8,000 xg) #tw 15min -
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Milk sample (250 mL)

)

@_ 2 mM EDTA,

3% Toluene

Water bath (45°C, 30 min)

=

Q ] Ice bath (4C)

Repeat

=

Water bath (45°C, 30 min)

=

Overnight

Ice bath (4°C)

Filtrate

Ammonium sulfate
(38% Saturation)

=

Ice bath (4°C) stir, 30 min

Centrifuge
(8000 x g, 15 min)

=

Supernatant
@ ‘ Ammonium sulfate
v (50% Saturation)
Ice bath (4°C) stir, 30 mins
@ Centrifuge
(10400 xg, 30 min)

Precipitate

@H 50 mM Tris-HCI pH7.5

Dilute

@ 0.1 mM Xanthine

Spectrophotometer (37°C, 285 nm)

W 15. F dhed § 1 A5 B A 47N AEE) -
Fig. 15. The experimental flow chart for xanthine oxidase detection.
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9. Bl ipikis o £ 11 50% mEpLdE (T BT 0 #FED 0 30min -

10, 5 04e R @ 4 F ¢ 0 AgF @A (10,400 xg) 4t 30

min o

11. P~y d= v 250 mL 2. 50 mM 2z Tris-HCI (pH 7.5) ###:%

HLIEP G -
12, B~ if OmL fTkd i3 % 4e > ImL 2 1mM 2§ &b i3]

(RAFELER L 01IMM) -

13. B3 37C-RigH P =T &5 S5mingtk- =2 3| 45min

v
FRLE

14, 4% &~ kLR &K >3 285 nm 2k & TR 24k &F 5 min 2

F vk g o
15, f1* & XX R KRY kB H RS Smin ek R g1

@ 4a8 4 xanthine oxidase & T 4 4 fF S o

(= )% sm % B (somatic cell counts ; SCC)2 p| Z_:
ERTTCHHRSEERFEINDZABRSTELHT o
(2)% 2 Fi#k(Total plate count) (CNS3452) :
PCA(Plate countagar)sz % 2: & 1L k¥ 4c » 235091 & Ak % >

AT PH7.000.2 ¥ » /@ F 4§ ¢ 121°C,15 4 4 -
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j"";]’ *i _f 1mL'{":)\9mL7/IF]J\a’qP,7~%%_
B2 EAL 0 TE IR 10 %5 B2 RS A Y

B~ 33 PCARZA2Ar? % B~3TCEERAHY 48

S

PR R A R e

(= )iF €& & (titration of acidity) (CNS3441):

FEFEB R Qg2 o B o 4 r B E 5 CO2

N
&
7

ﬁ"‘ﬂ o fr M 1%ﬁ”ﬁT/ﬁ'}§:/p/§ 05 mL-> 2 0.IN & % it 40 % %)

?

S Ml d o gt d B0 fpsEP A A R G UF TR ER o
AL S Y%A T E D N e
5 ik %= [0.1N NaOH jf = #ic x 0.009 x f] + & £ & x 100

f=0.IN NaOH 2z 4 #

(T HpEFF¥:
Wil 5 B F AT PSR ( 0714212 28 %),
A BT P R 4 w] L A B 6 (log cfu/mL) 2 JF 2 iR B

*+0.18% °

() S5+ A4

AREHRERABRSEEAES X 0 & XA JFB-Z £4f 0 T2 Statistical
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analysis system (SAS) it & L o7 - BF il s HHET $E
#~ 45 (Analysis of variance; ANOVA ) ¥ — sz #-38 (General
Linear Model’s Procedure; GLM) i {7 t — test L3+ 4 47+ i & 5L 4 &

TioE 4 4 -
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-~ HEREHE ek B
- FUIE# D 50°CHE T Ay 2 BT 0 R A L d 15 umat S
TR B R AT B T M s B > kAT E 6
W167 5 m w5 2 52 Bl g it 7 F 4 d ol e AT 2 R
PR R e Bodr 4 Fi gt B OAE E H ehT % (P<0.05) 0 £2 #(2016)

2. 2% E o

= HERES S AZBE

g 2 LS umat 2 g ts 0 B AR S AT
FhoB 17 977 o
(=) %%

d B 17 B o 5d mg v e 3 “,f + 3R Py 55(P <0.05) 12 A *¢
1.5um 3L S edT o R P S A B R g S R E AR TR FE
(P>0.05)> 18557 = > iB/pEALY € ips F )~ HBBEE -

WEF 5 R FU P AL A B R M 2t B % ¢ (Hoffmann et al., 2006) 1 i+

(=) 9 Fz i
d Bl 1787 MeBiRAE s ~ 2 f R M0 5 BB o
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=40
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10 f

b
0 L -
Raw milk MF skim milk.

Bl 16. 2 522 Bieil e fd2 % g 51 RE do fe o2 VR
Fig 16. The count of the somatic cells in raw milk and MF-skim milk (P

<0.05).

%P Means without same superscripts was different significantly

( P<0.05).
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10 ¢ ZRaw milk [0 Skim milk W MF skim milk

o o~ o W
T T T T

Percent (%)
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L J

%
_
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Fat Protein Lactose SNF

BT 38~ B2 pBRm oS4 5 £2 0 e

Fig. 17. The comparison of composition content among raw milk, skim

milk and MF skim milk.

49



THOREA KL FIAGHEFLE KT S I [V S8 ME
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() #HFE2 RANF

dOF 1T BRI B £ 2R B(P>005) 0 @ &g A

S F e o

=~ MRiEREZ AL B
BBEIE A G ARAST gAY A AT S Bk A
FHARS RS R R T AB L RERY PR ERT
FOUR O O AR R 2 A2 B I Be P A (UHT sterilization) o &t & Fx
2GR rr R L §BREN Y R DY R LA 4o ¥
Mo g i B4 I -5 R enR 2 3 3 g gt @ R
2R R E R (FR o 20165 18 0 2016) 0 rERAIEH P A $E TR
B MF-HTST s pris 2 $2 58 -
B4 FLap g T B0CFmAgis » mrAfg st gd 1.5um 34 iR e
EITHGE R AT Y SR AETE S K Eed § LA L R
I 3 Befs 17 T2°C 215 f) R IR o 8 T AT L A SR A A
SUHTST 5 12 2 3YMF-HTST #5028 4 Flic » & % 37 * F 18 -
A5t 7 A BAE T ERE E(10%og cuf/ml) o 5 S E
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Total count (log cuf/ml)

S = N W A Ui & N 0 O

-2-3% treated HT ST milk

-8-3% treated MF-HTST milk

0 7 14 21 28
Storage time (day)

B 18 3+ 4CRF% 3 29X 4 RS2 02 Fk

Fig. 18. The total count of various milk samples at 4°C during storage 28

days.
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020 F o A
_____________ .e________t___________-
S o O -
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g o
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9 ORaw milk
So0.10 }
B
=
A 3% treated cream HTST milk
005 F
03% treated cream MF-HTST milk
0.00 M M M M
0 7 14 21

Storage time (day)

B 19. **4°CPhrs 1 21 % H 4 5L~ £ AI2 50 3%HTST @50 2 £
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Fig. 19. The titratable acidity of Raw milk, 3% treated cream HTSH milk
and 3% treated cream MF-HTST milk during 21 days in 4°C storage.
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(8]
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3% Treated cream MF-HTST milk
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Detection time (min)

W 20.5 % & A2 3% b HTST #EF - 8 # AT 3% % v
HTST # 5 2 5479 # &2 3%MF-HTST # 5 FREe 2 A R 2 Vg o
Fig. 20. The comparison of uric acid production among 3%
standarized HTST milk, 3%treated cream HTST milk and 3%
treated cream MF-HTST milk.
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High-temperature short-time (HTST) thermal pasteurization has been
effectively used for decades as a method to extend the shelf life of fluid
milk. The purpose of this study is to test the HTST full cream milk quality,
xanthine oxidase activity, shelf life and nutritional content after
microfiltration  treatment (MF). After separating the cream,

microfiltration is using 1.5um filter paper to filtrated the skim milk and
support by pump. Separated cream will heat through 121°C, 15min, and

followed by standardization, homogenization and pasteurized by HTST
treatment. The results showed microfiltration treatment can effectively
reduce the number of the somatic cells, the total number of bacteria and
the content of protein and non-fat solids (SNF) are no significant

difference. The shelf life of the MF-HTST full cream fresh milk

refrigerated at 4°C can be extended to 21 days. After cream heat

treatment (121 °C , 15min), xanthine oxidase activity becomes

significantly lower then un-heated treatment. In conclusion, the best way
to decrease xanthine oxidase activity and extend the shelf life of HTST
milk will to sterilize 20% fat content cream before standardizing the MF
skim milk and through HTST processing. This study may provide a
suitable method to produce the lower xanthine oxidase activity of long

shelf life HTST fresh milk.
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