RS SR X

(105)

v b e B
EI4E R B SR HTST 8 sk om0 2l ) B e

| 2R AR dabt



Kb~ 2283 FPHE |
Department of Animal Science and Biotechnology

Tunghai University

ML #Hm o~
Master Thesis

R vy B4
Advisor: Chi-Fa Chow, Ph. D.

Foib MeILH HTST B 5 feb § 1
feimlt B
Effect of Cream Heat Treatment on Xanthine
Oxidase Activity of HTST Fresh Milk

Fyd ol hRE E
Graduate Student: Cheng-Fu Hsu

PEAR- R EST

June, 2016



Fuid AR H HTST # v 5 Bed § 1
i B
Effect of Cream Heat Treatment on Xanthine
Oxidase Activity of HTST Fresh Milk

AL
Master Thesis

/

AR
Cheng-Fu Hsu

N\

/4"§’1‘ b%4*”ﬁi;}i§ﬂ
Department of Animal Science and Biotechnology

Tunghai University

PEAR- FT &0

June, 2016



2+ 2
RO

RS BIIRE v & S ank AR S 3 FE AR TS

LY EBESS b e PR T ES ERREG PR L E

LERF > AP R RO ES - 2 i Y T r L R

Jet k2 L FE RIRFELF R I FHFREHREL L2

BT ER RAHY R LHRE L ERB
CEBE L P G TR LA D R RN

LR~ 0 fRe B 2 E e b E S P LY L5 %S

SR A P Y SURNE AR SR CE R STARE: & St SRR

\\\

BB R AR RE DI SRR E RS NS

PRk e s L2 A g S Tt o 1 B G g i el o
BAAFTYPRFAEESILE > TFTHE IR

FUEHABAE A FRA TR L E R AT R

:\‘:g

"

SR aE o BAALER y:@v, R AR ER TRty &1

—\\

G
-

ERORITE ARG A kBT A A i a4

A
i
\tﬂ

e IR s SR 4 5%‘.)3 &I 1 o
RN R

R Y e s






B 1
® 2
® 3

& 4
&l 5
[ 6
] 7
[ 8
® 9
i 10
B 11
Rl 12
il 13
& 14
&l 15

F b § BRI ER

FoBeb§ LB RAFL - s XOR X ¥ A iF
AN T

F oot 5 BRI L L FS W e

FoRos § 1R RS F Reh 2 E 7 {84

+ vErd g L ﬁ FiEibF B2 0TF B4
3 F ¥* XOR ﬁg‘%?;«‘fii-ﬁié'% e 5N
3% @xfu%i’%i)ﬁlﬂif%? ¥4 g8

5&*&.%11 %@ﬁ V‘—m

P et 3 o SR
L ey 55 121°C, 30 min {8 BB w R Aok 2 )
-? ,EéEjﬁﬁig]__________

SAEBEDFEALT SRR 2

08

15

16

17

19

21

22

23

25

30

36

39

42

44

48



i 16

Wl 17

i 18
il 19

il 20

il 21

iRl 22

il 23

] 24

Bl 25
iRl 26

K FDF ARG 4 L i ps HTST %oy 2 fRpe 2
e N

w5 R DT E e 2005 2 b e

Zoved
iﬂ%‘r 20% 5 o A IE %éL/T\fB?’* o~ 2R

Mg Eed § AR g AT LB
FUob TR HTST # 54 &2 540 (G2 £
B2 v HTST # 54 (54#5 & 1.5, 3.0%) 2 Aps 2

regZot®

49

ol

52

54

55

S7

58

63



Fr i gk ok B 4

06

07

09

31

32

37



~ P2 ;}ﬁ.ﬂ

4 5@ FeEed § iV fF (xanthine oxidase, XOase) i & 75 f3t 2 5t
2_ 7y 353 3 (milk fat globule membrane ; MFGM)+ - H i € %173
fe L ABARD F TR AT g LD 24 R A g AT
e Wi F gt (standardization) > #27% it (homogenization)
£ 55 HTST (72°C, 15sec)md@is » 4F3f 2 Pq &8 Mgt v 3 vhed § 1
fa B g it 2 a5 o %’gé FRphdes gt 2 ged geRer g ibpE s £
Fhgrd RUEPIH PR § Rl REZE NITL R R

W F It pEE 2 gtk e B R BT 0 Mg qt 11 HTST (72°C, 15sec) a2

HFRes § 1A MATE K A M EAIE 8 (P<0.05)° 4 5 b 30 A
P13 is £ B AF (P<0.05)> T AT A4 b w2 F B F RSN

B F %0 121°C, 15min @ le > BF SR e o U

«t
‘d-'
\}y
W
|
N
=
@)

15min # a2 wE T Mg 2 FURE L 2 S5 o FU R e RrA §

BT T R AR e (PLO.0B) o i 2% # 5 (3%)2 F oot

¢ FOUP BT RE AR UFE ERFIEE T TR
A5 o 8L HTST 2w #-F Evd 3 L E M T 5K T8 (T35
PR L T A A IR N BT R AR 2 2 o



AAF AR R KRR T EEANY ER AR KRFH P 5 58 {
B_F A0 5 fd e (butter) B okiEkz R 2 H e Hga

Rk ® i d 53 LG da § L BRAD B LR

TN R RFEL SRR A P RKELF PR T H
S AR L FREY R RE TR DOF v‘)f%ci;, SRR N
B RSLE g (s €8 AREP p Y R EeA § (AR S M E T
AR G R AE R B DT F e 5 (L
2 F R R Sl B R RSt A A R RARERERD

Z it * (Mccarthy and Long, 1976; Ho and Clifford, 1977; Clifford et al.,

1983; Michalski et al. 2006) - & *&rd 3 *fx 5 - Z4p2. %% > &—- &
chd 5ue 2 5 90-160 mg/L H A & 5 At g R sk e (Harrison,

2006; Singh, 2006) » & £ 54 N itz & led § it fF & 91°C, 15 sec. i

TR LS TG R AIRAR T30 & ﬂ"ﬁ%}lﬁ;@ﬁ‘:‘ § s



Fv Aokt k4 e oA £ FIRE (58, 1983; Michalski et al., 2002; Ye
et al., 2004a, b; Michalski and Januel, 2006; Considine et al., 2007; Ye et

al., 2008; Claeysetal. 2014) >z - SR AR AT A ZR A2 22 3
AR AT G g G A R L (3R, 1983) o 4
FAH % 2REDEAR {2 F e PP F RS2
AR AEE AL AR 2 BB H T & g (Huth et al,
2006; Jenkins and McGuire, 2006; Claeys et al. 2014) » 3B % fzid & 4
FHEZ RS Y PR AR R TR A A SRR

FLAMLBRT T ERRGOFHES? F BT AL



0~ < feHd
WEE TR Efctbel jrn= B 2 ¥ & B2 54 4 ik
T AAKP KA BRI A - BT RA AT A (total solids)
BRI IRA 5 MR EAL L P X T A A LR A | R 5L AL A
(solid-not-fat, SNF) (+k, 2008) o b = 4 7 2_ 575 35 el 4430 2 JUL gL

Woe AR 2 A HEE T R T S SRR L g

3%'3”?;{12}‘ 7}”:53 r'\:”’?'ﬁ» 3’)}»;’:&?’; ',J lﬁ,@ﬂ’ﬁ?x 4 /3' v *ﬁi‘% rrj*’lg,é,\ ’
L s UGB M R 12 A B AR A TR Ry B
2_fEFY o

— N LR s

&g sm P gk (triglyceride) F oo 4o P b R 2B H
(phospholipid) & FH %5 (sterin or sterol)fr® @ = & 12 iz fm et B
i (emulsion) A #g»t 2 542 9 ($£,1983) - H % W A L h ek B
74 5l (cream) -~ FUpe (butter) E UE Sz a2 A > - HRfR A LS
& 0 3~5% (Ff, 2008) o 2ttt A a BB ] 95
0.1~25 um 2 % %3k » & mL 4 54 5 3,000-4,000 § 37 o 52 Hcim oy
Rk thd - Rt e o WO R A R B T8 ey AT S
T BT AL & G g %A 3k % (milk fat globule membrane,

MFGM) (Spitsberg, 2005; Morin et al., 2007) - 54 #g%¢ 1 & = & * %



Lo Ul R - R A5 B e S dck
1957 o
Z N Furgaeg

Fergip et fud Gt iaad|iimeg s Eard g ¢ o a g
PaRRIR T A T ) 4 D) S umo A B d SRR R Yo g
AR B R AL GE TR R T (£ 2) o HRdcR 17
7 (Lopez, 2011) - ¥xd BEABEg s B w2 = fhH b fg o o 5t
P AIR N g B2 P iR o Thae B S d BT RS N H R
(monolayer) * & {4 7 F & F-v B v 2 ¢h A (bilayer) #riEdg
@ o= 2 = R % (trilayer) 4 (Dewettinck et al., 2008; Lopez, 2011) -
FUER BTN G 3 5 - AAAE A PR I F0 FF (MFGM
protein) > H 31 & & w| & AL ¥ (mucin; MUC) -~ § &b 5 (‘fix
(xanthine oxidase; XO) ~ ?33.% v (adipophilin; ADPH) - V’;;J’Lnr]
#-v (butyrophilin; BTN) ~%3%=ps %% & d-v (fatty acid binding protein;
FABP) 1z sg# it —2 % & i 39 (periodic acid schiff reaction; PAS)

(% 3) cHP A aRas REAFREFE TP ATT 0 TR

A RRAF EE S EA B 2 R MR B9 = F (Ogg et al., 2004;
Robenek et al., 2006; Le et al., 2009; Lopez et al., 2010; Chong et al.,

2011) o #2 AHFc s F AR 2 F ReA § NEFL R BOTROHEE 5
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Table 1. Gross composition of milk lipids

Content in total ~ Fraction in Fraction in Fraction in
fat (%, w/w) globule core (%) MFGM? (%)  skim phase (%)
Neutral glycerides
Triacylglycerol 95.8-98.3 100
Diacylglycerol 0.03-0.38 ~90 ~10 ?
Mono-acylglycerol  0.10-0.44 Trace Trace Trace
Free fatty acids 0.10 60 ~10 30
Phospholipids 0.20-01.11 - 65 35
(incl. sphingomyelin)
Cerebrosides 0.1 - 70 30
Gangliosides 0.01 - ~70 ~30
Sterols 80 10 10
Cholesterol 0.03-0.46
Cholesteryl ester =0.02
Carotenoids+Vitamin  0.002 ~95 ~5 trace
A
Vitamin D ~0.0000015 - - -
Vitamin E 0.0024 - - -
Vitamin K 0.0001 - - -

% Native milk fat globule membrane.

(3%, 1983; Michalski and Januel, 2006)
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Table 2. Estimated average composition of the milk fat globule
membrane

Component mg/100 g fat globules g/100 g MFGM dry matter
Protein 1800 70
Phospholipids 650 25
Cerebrosides 80 3
Cholesterol 40 2
Monoglycerides +2 -
Water +2 -
Carolenoids +Vit. A 0.04 0.0
Fe 0.3 0.0
Cu 0.01 0.0
Total >2570 100

+ % present, but quantity unknown.

(Dewettinck, 2008; El-Loly, 2011)



Milk fat globule membrane:
a trilayer structure with a lateral organisation of polar lipids
and a heterogeneous distribution of proteins

l ———————————————————————————————————————————— ha}
| Glycosylated proteins |
| (mucins, CD36, PAS6/7 ...) |
| Butyrophilin |
| |
| Glycolipids i |
| (cerebrosides, L|q12d-orfiered |
! ganglosides) Symmen bayer '
[ et iidiang . o Liquid-disordered!
| ; : Liquid-ordered phase: matrix of '
| Xanthine Sphingomyekn A :;“::é’;“a . glycerophospholipids!
: oxydase | |Adipophilin Cholestetol SY . ye o (PC, PE, PI, PS)
e A e,
l ’ A R R s l
: Bilayer ' l ﬁﬁg gg ﬂgﬁ?ﬂﬁ :
: of :
: X0 d Cytoplasm :
| Monolayer of XX X X 0/* O DA DD |
: phospholipids FINAYR B AR AV I AN I AV AT I A B AYd I AY ¢ I A Sl d N MY AT ¢ B AT :
| | |
[

Triacylglycerols

Domains rich in

sphingomyelin and “Diameter’
& C cholesterol 4to5 um’
560, core MEGM:
% Matrix of 2 m? /g fat
26 glycerophospholipids \\ (solid/liquid )
X & (PE, PC, PI, PS) \ phase) G T 0T
) A 4
s Cytoplasmic
Top/bottom view crescent  Equatorial section

Milk fat globules

USSR LS L=
Fig. 1. Suprastructure of milk fat globules with a schematic
representation of the milk fat globule membrane (MFGM).

(Lopez, 2011)




% 3 Ry T2 ER

Table 3. Protein components of the milk fat globule membrane

Proteins Molecular weight (kDa)
Mucin (MUC) 160-200

Xanthine oxidase (XO) 150

PAS III? 95-100

CD36 or PAS IV 76-78

Butyrophilin (BTN) 67

Adipophilin (ADPH) 52

PAS 6/7 or lactadherin 48-54

Fatty acid binding protein (FABP) 13

Breast cancer type 1 (BRCAL) 210

4 MFGM proteins were classified accordingto their relative mobilities during
SDS-PAGE. Bands ofprotein in the gels were identified by staining with
Coomassieblue or the periodic acid/Schiff (PAS) reagentand assigned arabic or roman
numerals.

(Mather, 2000; Singh, 2006)



izt eb s m o (Heid and Keenan, 2005; Michalski and Januel, 2006;
Silanikove and Shapiro, 2007) -
Z R 2 4 AR

RAld At it SR A KSR A WS WS H

¥ {0 v (standardization) ~ 3= it (homogenization) ¥2 £ &2 3%

TR G ERG Tsz 58 LD - AU g R
BRAL e AT T BES R T2 SRR A B SN A B
(separator) 2 FF & % ~ WPy AR L Z SF a4 0y 2 2 * R4
(clarifer) $ 3 Bl 22 495 F 40003 B gt T R 1L o B X R4

3.0~35% (3,

'1,\1‘{

B727 F%7 L4806 - L EgR 5
1983) - A FFE pILE (CNS) $H# 52 25 B8P~ 2P~ ¥ g »
PLPg 2 ML R P L 3.8%0 F ~3.8~3.0%-3.0~15%-15
~0.5%% 0.5%11 7T o
Z) BFn
A REEitm > Hegiprg s il § 5001 ~25um> 5 4
% 100um > > FEPF > ATk g E PR 2 4t & &b
F oA Ay gt B (cream line) (5k, 1983) o 32T L I IE

10



(homogenizer) re/ 4 M-fqipzkz e jidng ¥ 2 E/21~2um> g
PR {E end FLrg AR T L o RAe s i T ok rR S A 2 e d
B 2w enal §Ligipz gf e & Bk ST Y g R AL A T
SlAe g it (38, 1983) o 3R 4 AR A > g sk T g 1
Joo— B4 ZA Y FEH S BB (two stage homogenizer)
% - BB /& 2,000 ~3,000 1b/in /& 4 T @ 2 5L p 1/100 nm i
fogt @ > 12 1/10000 2z magep o RERJTE T 1~2umo £ 5
- B 600 ~ 700 Ib/in® #-H 395 A Gt A 5L o %G gk 2 5lis
Frivm PR e & o FiT 4 2 g AR A R A R T F
B AR AT 60C 2+ st BF I g A g
f275 = (lipase) z_ =i » i@ & 4 P54 f2 5 (rancid flavor) » #]pt
HBHFERTE MBS HEBEER 424460 ~ 65C &
(5&, 1983; +k, 1993) -
(=) #m
9 5% > oy @ F % M (pasteurization) £ = A
(sterilization) @@ £ ' 2 B AL {7 2o e BRI E G H i o
SR R £ & ot A BT RO R s R Tl i
Med P T o PR R R T FE DR EL e d YRR R Y
SPRZMEEEG wERFERZFF D RRBREEF A - RS

11
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[y

BATL R R R R R 2 HOR 2 L R R

ik M

£ G (4, 2008) o P A Ar A RSEIA T BT R BACEE

BERLEI RS G UT A

=

MR £ PFRFACAZ  (low temperature long time pasteurization) : fJ
FLTILTREFAZ 22 RF -5 —%f Louis Pasteur (1822 ~ 1895) #x = 2.
FEFHRAE AL 202 BEZE R 7 o HHASTEE S
61~65C ~30 &4 b od St Z M ~ (S B E L IPEERTRE
PRI 4 L (4h,2008) o IS H BB H SRR gLk o

2. ®E-ERFR A F2 (high temperature short time pasteurization) : i
Fs HTST BB » 2B LTLT R m 3§ 2 23 2 o * 0 &
B3 A Lk (plate or tubular heat exchanger) 1% i4 # 2 @ i
FABEL 22 BRAASTES S TLIC ~ 16 f4ar b o — g
70~75C ~ 15~ 16 #5412 + (38, 1983; +k,2008) - o T3k (£ & &
Fivmr TR E > A RS LR BES T LOMES 2 o
3. FLER i (in bottle sterilization) : g i i By 3ysig s p F2 7
P T A PR 0 R TR e giE i 5 1217C ~ 12~ 15
Agod WEPEFT R RAILE R LR L R s b FL g

PR %ISR % (4K, 2008) o

12



4. Az B R R FiE (ultra high temperature sterilization) - @ # UHT
REE RS BSY B BB BRI S R F -
FEEo L2 5402 80~85°C ~2~6 4 p4uis £ 7% - FEEI2 130
~150°C ~ 05 ~4 fidgte = MR H o - REVEHIMRLEERS
BT L FE g2 FAF (long-life milk) > & F @ * X2 R @
MR RAFREE > ¥ B 5 - 2 gl g @st (4%, 2008) -
R HhEAF L RRAE

+ &4 3 i & R p= (xanthine oxidoreductase; XOR) > # &% *t
1902 & d Schardinger = 5t ? T M2 fEF o 25 ¢ B3 S 47
IApEE 2 Ak > - A &% & fF (xanthine dehydrogenase;
XDH) - ¥ - f8R| 5 & &+ ¥ i* ¥ (xanthine oxidase; XOase) - =
Fenid B % XOase ¥ iciB % > @ XDH K$ T RmE 20 e R
Jn NAD" > fe A& f&4] ;% % it i = F #&e4  (hypoxanthine) # it = §

¢4 (xanthineg) % #-3 wEeb £ #& it & JRAE (uric acid) (Schardinger,
1902; Stirpe and Della Corte, 1969; Waud and Rajagopalan, 1976; Hille

and Nishino, 1995; Harrison, 2002; Berry and Hare, 2004; r#, 2007) -
FrEeh 3 v et 1055 2 d Avisetal H#ptprHag s EhBie o gt

FFA R T G E L2 F I A B R R E RS B

13



% < (Trotta et al., 1976; +k, 1978; Spitsberg and Gorewit, 1998; O zer

etal., 1999)
(-) FF it BRFL B

XOR 2 £ ie#* F]F 1 &3 = B®IE > A8 5 7420 RS
(molybdopterin, Mo—Co) ~ Eési? w (Fe,—Sy) ~% % ﬂi]uﬂ I,
# p¢ (flavin adenine dinucleotide, FAD) - 4§ 2 #77= (Amaya et al.,
1990; Hille and Nishino, 1995; Enroth et al., 2000; Harrison, 2002; Berry

and Hare, 2004) - XOR i * - » 3+ ¥ X 150 KDa z_ fb > @it =t H ~
“Tie A 2 [k k= K48 (homodimer) 1 (Berry and Hare, 2004) - =
B=rH~9 2554 R EERAFEMSHEY YA F B H = d

T pr (coenzyme) #rie= = B iE¥%* %3 (domains) (B 3) @ & 4
fre > & )% it 85 KDa Mgk e st =4 72 3 (fragment) % =3 ~ 20 KDa
Ve AL F B A kxEo 1% A0 KDa ¢ RF AR S = (Hille et al., 1995)

LW ps B enpEdic Bl 4 97or o2 ¢ N=pie* % (N-terminal domain) #_

d o B=xitt R - FR®r FY L5 - Bam? w (Fea—Sy)

dow L sspi s AL (cysteine residue) B ®_ 0 H & S iEif LR

- R de- 3 FER T ?“f%ﬁ?@a% FAD @ 3 2 &2 dm v o

¥ - 5P 2B FAD (7% %22 C =317 * % (C-terminal domain) -

% LB A Fo " E_Mo—Co & =% (Mendel, 1983; Enroth ea

14
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W2 fkeb§ L RRPFLHER - ¢ 5 Mo—Co domains;
¢ 5 Fe,—S,center; %4 5 FAD -
Fig. 2. Structure of xanthine oxidoreductase. The Mo— Co domains,
Fe,—S, center and FAD are shown in blue, red and green.

(Harrison, 2002)
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o 200 400 600 800 1000 1200 1400

NAZ- 1 1 | 1 1 L 'C&)H

+ *¥
Xor [N [ T e

XOR protein subunit domains

N-terminus 2Fe,S, | aal-165

Intermediate FAD aa 226-531

C-terminus Mo-Co | aa 590-1332

3 FFebf P BRAFL BB -XORXHEATE® F~iE 249
M 7S -
Fig. 3. Secondary structure of XOR, XOR subunit domains, their size,
and their associated cofactors.

(Berry and Hare, 2004)
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&y
78A
e o 124A
Fe/SIl o e FelS |
|
N /N f®)
FAD = NI H
; N
: o
i 7.8A
Cys 51 : Cys 43
Fe/S Il ;6/
Cys 73 . N cysas
i 12.5A
Cys 113 : Cys 116
Fe/S | ~ -
Cys 150 ~ Cys 148
14.7A
\l
Mo center

W4 FhetF i BRpEL LW TS TS -

Fig. 4. The arrangement of the coenzyme in one subunit of xanthine

oxidoreductase are presented.

(Nishino et al., 2000; Harrison, 2002)
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al., 2000; Berry and Hare, 2004) - Mo—Co fgﬁﬂ 77 R TA S
(molybdopterin)> 2 + 2z 3 = Frip[4azk i* (4B 5A) =4 (Mo) &

- 42, - @4p R+ (Mo atom) ; @48 A E G - BT i f
(pentacoordinated) > & 3 & B ¥ R+ 2 - BRihF > THiEA T
= Fripl4@er ified g (4o BB) 0 F AR &3 A (active) FF
PR Al ¢ D A F chE & E N (inactive) pF o g—i“ yanl |
;v 7 Mo=S ¢ # B % 2 Mo=0 (Mendel, 1983; Enroth et al.,
2000; Nishino and Okamoto, 2000; Berry and Hare, 2004) -

(=) Rkt ¥ L RRPFZ AR F BB

Nishino B 5 % % 2000 # pF > 1% X-ray fg47 12 5L ¢ F eed §
CRRpF BT EFT A ARy PPEEEEE AT G AR
el fe B 7 (Enrothetal., 2000) o/ FrEet 5 it BREs 2 52487 >
AFE X5 290 KDa v 11354 = B A2 (homodimer) 258 5 Ao B2
BRI KEET & AR + & % g B+ (xanthine dehydrogenase,
XDH) A f& 3% fo e 2% & (734 39 4 f2iv* (limited proteolysis) -
e (B37°C) ~ 4k ((20°C) 2 ALt & 5 (anaerbiosis) if i+ T pEF
XDH fr%gﬁ;ih ~E F iLiE* chy kb 5 it fx (Corte et al., 1969;
Stirpe and Corte, 1969; Mendel, 1983; ¢ ,1997; Berry and Hare, 2004)
BB ORI FE BB NI R T B H 2 AT T A

18
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B _
H2N\r/N IN 0 oP—0
0
HN
Y s
O S"""“I\;Ioly
N\
HO S

W5 Mo—Co2 "ERHEM: Al BioKH+ -
Fig. 5. Chemical structure of Mo—Co. (A) Molybdopterin (B) The
molybdenum cofactor.
(Harrison, 2002)
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e #stF (electron acceptor) - 5 w&+4 % & s £ NAD' iF 3

CERAF ORI ORI REF 1A 4 A Y

&H
4
P
W
ok
e

[

Db

Py ApE > Tl NADT2 Op 5 T+ LK 4ol 6 47om

[

(&, 1997; Enroth et al., 2000; Harrison, 2002; Berry and Hare, 2004;
Silanikove et al., 2005; Boueiz and Hassoun, 2008) - & ¥ i fis 5 &
Bl AR H B L hE Mo R0 1R )“L i+ R 5t
Bt e A AR VIR A%k eA Y o FH XOase
rHLMo~E o N EAEEY Mo MR R AT S T R
+ PR R EREEEA L EM o 3 2 0 XOase 15 # Mo 22 Mo
PR FaBERF Y ¢ B EEEF A P hiE it (Benboubetra et al,
2004; Egwim et al., 2005; Godber et al., 2000) o 4w it § Eed 5 it iR
RopEzo S B fE Y A LY S0 R g T A vRed B o eReh gl T AR
pe B3 BB R L F RACR T AT 0 F I bR kb § ILAE S F
it kel R 7 G BEAZ KT Bdpd WEER R S IR R
LR ez R—H) § 2@ A (R-OH) » Hsg it F s
(F, 2005)
R—H+H. = R—OH+2H +2¢"

B8P ErEersy ‘AsemRAF BRPF > B8 £ 4 4 Mo

—Co =%+ » #3 i Mo(VI) £ 1 £ F xanthine #7§f 1 1

20



Hypoxanthine, Xanthine NO,- NO,

oxidation\
Urate — 7 Mo

-/reduction
“NO

NAD? O, NADH
oxidation reduction
NADH O, NAD*

W6 FFkes§ - BRAPFLELFE-
Fig. 6. The reaction catalyzed by xanthine oxidoreductase.

(Boueiz and Hassoun, 2008)
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A XANTHINE URIC ACID

XOR-Mo(VI) ——— » XORZ2*-Mo(IV)

D

electron redistribution

B
XOR® —» XOR‘ —» XOR?* ——» XOR'™ —» XOR

N O N N

O, H,0, O, H,0, O, 0,” 0, O,”

W7 Rk P BRRIFETFAZ TP AZRBREF &
BifitXr o
Fig. 7. Mechanism of XOR reaction with xanthine. A,reductive
half-reaction. B, oxidative half-reaction.

(Berry and Hare, 2004)
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e % P HC‘”‘"’;\< D

‘slzfﬁlu -Coy” '-) OH

e"to 2Fal2%

| 20
KT Y | -

M N
l..
oK
e to 2Fe28 5 . " OH
=0
S ”xg,f’ / =
& /»'1"'[5‘ HO |
s oK M
HA0 : N Z
oH

W 8. & vEed § {L fiw i@ i *Eed 2 (TF 4] o
Fig. 8. Mechanism of Xanthine oxidase reaction with xanthine.

(Hille, 1996)
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B+ mEEgBRIA LMo (V) & <52, 4 4 uric acid {s
B > 2 {5 XOase £ 4 F+ p g + #@iE (intraenzyme electron
transfer) »#-% F @& FelS, (1) & &3] Fe)/S, (1) &% @£ 1 FAD>
# FAD 2 = FADH, > &% d ¥ § &xX = B T F 35 O, (superoxide)
% i % i 2 (hydrogen peroxide, H,O,) % p ¢ f (free radicals) > %]t
Tk CpEL AR gEd §F PR BRZEF B & Moptig i
BhREF R £ FADH,i2 7% £ 5 & (Bray et al., 1964; Palmer et
al., 1964; %, 2004; r#, 2007; Boueiz and Hassoun, 2008; Kelley et al.,
2010) o gt¢h o B9~ P 3 5 HiE XO Miit F A EX T F B2

Ao AR FFERSN I ERARE AL £ OF R L

G

HyOp 0 % F R3B2 2 Tk kR Efoehiin™  § F 82T ¢
B HO M F RS §F AT g REE A S KL O

(Kelley et al., 2010) - @ izu p d RioR-¢{d kg i 4 7 L8

W

2] o

B

(2) e § pF2 2T K SAR WA F 2 W 18

KOIESE R A7 SR ﬁjj; é._BJ—P;?;'{i Z % (jejunum) ZERZ AR

GRS NRIEIE S g AV e S

3§ A AR ¢ (F,2013) o F ReAIE S RALL B
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xanthine
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uric acid xanthinric acid

\ 4
Fe/S | (ox)

\J
Fe/S Il (ox)

H202 02 02.'

3| |2

o)

WO. FFHNXORAXTIRIFLAF DR -
Fig. 9. Effect of O, in XOR reaction with the last electron acceptor of
product.
(Kelley et al., 2010)
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(Mazur and Carleton, 1965; Dawson et al., 1970; Martelin et al., 2002)
BRRehF IR AMDBES AR (QOUD) ~ v E B

(cardiovascular disease, CVD) ~4#x £ & (ischemia-reperfusion

injury) ~ *% (brain tumor) (5&, 2009) % - #%ik - ff ifdefs o

1. %k

AR - RAET 2 Guta - T T ARTE A M E

XL B RED R R RS (urate crystals) oA T R & 2
% w5 (connective tissues) ¢ - BrE pFy & H 3 € TAR T L A

I ;}L;L'rqa&k CEE U TRE S -fAERYFE fg»:ryf)}%
DAREFER AR X ET FEBEEES o RE2Z AL AR E
d dmie NBEA R e W B E R G P aeked 0 R § 1
frg it m Ko A REP sBed 52 NBFA B AVFR LR FORRY BT o
Fphlgdhachd 2 1 & Ad St ? REERES THER 0 N3 85%
R b AR A AN AR E T R ATRA L AR T REHKS
i g~ & BB M R B M R TR
MR RBEEEE B YR R R ATRE Y &P R (5, 1997,
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N

_,l

Fang, 2000; Yu and Luo, 2003; Janssens et al., 2006; Yu, 2007) -

Fu
B - )

u
T~

i

i B ﬁﬁﬁii:}iﬁ’ﬁi%ﬁ:}ﬁaﬁf‘ FRILD AP ® T
e b~ EREE R L R B RS (%,2012) -
2. Wi B R

A # s (cardiovascular disease, CVD) DRI IS S
R R G R LA AR & F R TR 2 i
CHER B B o B~ ¢ b~ Fu g (coronary artery disease, CAD) -
# o o % (ischemic heart disease) ~ & & ¥ R & g
(hypercholesterolemia) ~ % f s & 5 J5 74 2 & 5% 36 )k A 1 g
(atherosclerosis) % 1345 (TrcfefErd F o # 100 # {4 + < 1 & 5+ 7]
ERAY L B R BRI BRI ER 2 oV AA Bl E
B om Ao FABLILFIENERBER A BRBEY § 70%
£ 305 F A2 fx (fibrin) #r5 o ¥ ¢ 30%R] E_Fu ¥ A
ROHE R - w R ? NI 2PF 0 L B F-0 3 fEps (fibrin

lasmin) ¥ ¥ & 3-H )3 i3 2R
v

3

hof Bed §OIL RS B RSO
>aoR P PEo o 3t o R Fev 3~ (fibrin plasminogen) € %% 5 &
S5 SR I SN LS SR AT TS S R
o> TR R o A H R F A D T e FaE gk

A TR L T ERRE L E A L



JF
?

RA T B P AR L ke § MR R B
—“F'f & 3 (5% 5=, 2001; Doehner et al., 2002; Landmesser et al., 2002;
&, 2003; Spiekermann et al., 2003; Spitsberg, 2005; Chien, 2007;
Doehner and Landmesser, 2011; Puddu et al., 2012) -

3. ¥ LiBNG T

% (ischemia) Hdp & M f 30 Fl ¢ 3 & H 8 R FlATag &

W 2 g o BT (reperfusion) B RTEEFF chak w15 0 £ ATHG

s

R EL F e MR G T e ¥ e

S bR LI AEEAEY 0306 F R R 2 i B

Fod mMEEETEE F 0 s e & o NBPATP (i F 51 F R

T2 18 18) ckPEE AL < F 2 =F &4 (hypoxanthine) o pt b

®
ER EATEER T R e ¢ o S R ohy vhed § PR S0 R 6
Pk oo A2~ Eendgy 2 (0) & HO % o & > igm #
‘g & T (Granger, 1988; Friedl etal., 1990) - 8228 HyO, & ¥ 4
ERGIRCl o Rl wmred BEEGAF S AR P HO, 2 £ R
35 ¢ 1 Fe®'iv 5 it & A 4 Fenton reaction » 252 F Ji 4 &5 2. ¥¢
A pd & (hydroxyl radical, « OH) - ¢ rx# b Bt 2. % &pfrig ik
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feoid =P 5% * F & (lipid peroxidation) - # 3% & AT
g Tt e k= DNA ¥4 2 AT R T ERABEE (B 10)
(Granger, 1988; Friedl et al., 1990; Priambodo et al., 2011)
4. "k

R E 2 R R L he e g 2 0 AR A
L T BRI g R Nlm e B e ?)I%#p R PR R

’—

et § AR B rp ik F -

-

ks Hod X g R
(meningioma) £ % 2} ¥z % (astrocytoma) ¥ & ¢ ¥ i fE s
%8 % (% 4) (Kokogluetal., 1990; ¢ ,1997)

gk g 3F S R A R or o L (hepatitis) ~ #E AR
(diabetes) ~ % %R (pancreatic cancer) ¥ i & F > Bk @ 5 ed
§ tpreniarioe 2y (Battelli et al., 2001; Shamma’a et al., 2005;
Seoyoung et al., 2015)o d ** 2 L g inzk 2 5 - LGP { § i Ee
§ivpEs D F A RIS mplz P ssk 2 B 8 R (liposome)
2 4o 18F Vo E RSB AR @~ i ? (Clifford et al,
1983; Michalski et al., 2006) » 1" i¢ & et it 2. L BB A 2 A+
¥R A g A2 5P 2 L oapde (whey membrane particles,
WMP) 75 3% % 3 &+ 5 (* f5 3 & (4= % 5) (Silanikove and Shapiro,
2007)
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ATP Microvascular Injury
l Oxidants——-rProteases
AMP
= Granulocyles
£l }
£ . Xanthine LOOH
E Adenosine Dehydrogenase TLH
l oK
Inosine 1
- l FE+3
) . VAN
Hypoxanthine Xanthine ox'd“;; * Urate +05 +Hp05
02
Reperfusion

W10 #5 LEAGTFEL RF2Z T B o

Fig. 10. The cause of mechanism of ischemia-reperfusion injury.

(Granger, 1988)
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% 4 FEAF IVEREENE ¥ 5{56.3.&%‘:3? ”m}%;@.zﬁ\ v Re 2 R A% 4w
2 R
Table 4. 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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5 24p¢ FeEed § VB S AT ICE IR EY B S B A F
Table 5. 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) 45 046 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 50.1mUmL * (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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IV~ b i

- RAHELEE

(=) F*RAL 1 Bop L A Bt 4e 1 2o 4 Ftfogte (cream 5 5

L A6% 14 b)) o FUHE S A e

1.

10.

= A & (original raw milk) 5 60°CHE#z m 9 4 3
(% "5 & 3.0~3.8%) -

BT 7 5% 3.5%5 60 CiE#z mIDT A 5

‘:&_r

2% HTST (7241°C » 15sec) @5t (575 % 3%)

EI5H 5 & HTST (7241°C > 15sec) Mt #p @5t o

BT 7 35%5 60 CIHEFZ BE A R .

A% 121°C > 15 min adZ 2o 50 (5% 5 30%) o

& F 4 (121°C > 15 min) a2 2 540 v E g2 iy 2

Fe3F 16 £ 0 HTST(72, 15sec)2 %2 it @ 5 (3% #y

) e

A F % (121°C > 15 min) e 2 540 w B g g2 iy 2
FLIoF e £ 0 HTST(72, 15sec)z {5 # it # 54 (1.5%5"
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*) -

(=) strgFpl = rg mpez fe® (sulfuric acid ; H,SO4 » FW =
98.08) :PEp EII L E R F AR > S WHEE R
Lid <~ B e 1 bl et F 2> 2/E - % F 5 500mL
JEERfLde » 70 mL 2 &5 kP 5 R F 5 500 mL jkARpLde »
80mL 2 &g+ k¥ o

(=) p W7 w2 030 (R11) -

(=) " % (toluene; C¢HsCHs> FW=92.13) :pp J. T. Baker o=~ & >
FH BT F37%A250mL SR 3 3%

() ¢ = "=w z fa= 4+ (ethylene diamine tetracetic acid, EDTA :
CioH120sN,Na, - 2H,0 » FW=372.24) » pp & 1m  # 1 % 4%
N gAto p A o B EDTA# % 018619 73 % 250 mL 3¢ jofd
3 2mM -

(=) #rph4x (@ammonium sulfate ; (NH,),SO, > FW=132.14) : pp
B % v o & (Panreac Quimica S. A. U.) » &P o A Bpi ke
Bk TR (970C) picEl o pFis s §300
AL Fr A 38% % 50%4r frarfLden] A bR E g 2
R SR s e fomfiiste ok A A (£ 6) AAdaE 2 o

(=) =z Az A9 =A% (trizma hydrochloride ;
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W1l ®5%p @7 ek

Fig. 11. The experimental special stainless steel lodicule model .
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4 6. P4k A 4

Table 6. Ammonium sulfate saturation concentration table

Final concentration of ammonium sulfate

saturation percentage

oc Add 1 L solution of solid ammonium sulfate grams
20 25/30/35| 40 |45 50 55 60 65| 70 75| 80 |90 | 100
=l | 0 |106 134 164 194 226 258291 326 361 398 436 476 516 603 697 | 0
® (20| 0 27 55 83 113 143175 207 241 276 312 349 387 469 557 | 20
5; 25 0 27 56 84 115146 179 211 245 280 317 355 436 522 |25
f;’ 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 45335
2 % 40 0 29 58 89 120 153 187 222 258 335 418 |40
3 L;,!; 45 0 29 59 90 123 156 190 226 302 383 |45
g. @ |50 0 30 60 92 125 159 194 268 348 |50
3 g 55 0 30 61 93 127 161 235 313 |55
c 2|60 0 31 62 95 129 201 27960
2 S |65 0 31 63 97 168 244 |65
78 |10 0 32 65 134 209 |70
§ 75 0 32 101 174|75
g 80 0 34 13980
=190 0 70 |90
= 1100 0 |100
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C,HuNO; - HCI > FW=157.60) : pp Promega = & > % R °
{sakz > e E 50 mM 2 Tris-HCI - 2~ 7.88g ;4 *+ 900 mL
2 2 gFoked 8> BNNaOH A & pH % 757 » £ 4 » 2
ok 3 AR 1000 mL e

(~) & &4 (xanthine ; CsH4N4,O, » FW=152.11) : pp Sigma = &
(023k0605 EC 200-718-6) » % B o B~ 0.1 mM z_ § e&vd 3 % T
R RRIE R S PR iR 5 e

(1) #kp& (uric acid ; H;N,O5 > FW=168.11) : P4 Sigma = &
(114k06222 EC 200-720-7) » # R & %) ‘@iﬁ’»f,ﬁfﬁi@ % 1.5625 -
3.125+6.25~125-25~50~100 % 200 M > F|* &k kR
REGEEFEF sl k@i 285 nm {5 > £ > 285
nm &Sk BT R EZAAERBRSLZSEE > NESEREY R

(] 12) -
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2.0000
1.8000
1.6000
1.4000
1.2000
Abs 1.0000
0.8000
0.6000
0.4000
0.2000

0.0000

Coefficient=0.998

50 100 150 200

250

W 12 Gpe i o S -

Fig.. The standard curve of uric acid.
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S RERA

(- ) E&4&=F-kisH - Firstek Sharking Bath - B602D » pp £ 7
REXP > o8
(=) B <5 rgsmadg.o 8 1 Garver electrifuge (dependable industrial
centrifuges-benchtop) - PEp cH T % 5 L@ > Lo
(2) B =~ g g andgdR i B Carter motor company (CUB5005C5)
Bp SHE LG Lo

(z) &3 @4 ss - Kubota s % > KN-70 > p * o

() Pawk @i T3+ : Seven Easy (S20) - pp Ettler-Toledo = & >

3
\L_

(=) & F A5 & 38 Elecream 3, Denmark » #.% 55°C T & {7
LR A B o

(=) 128 # : DENY YNG (DB-60) » php F et @ » S8 o

(~) 4 k& & i% : Dynamica Halo DB-20 UV / Visible Double Beam
Spectrophotometer: ;2 - g B2 F # 1 YUH SHING =25 4% -
YS-3000 0 PP AR BRI 5100 5 S

(1) FBISFH 1 YUH SHING 3575 > YS-3000 » B 4% 2 45 ¢

9

2 = Lo
jrad s L

e

ER L AR
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(- ) 575 2% il % (CNS3444 N6060) : iz 35 B 7JE % (CNS) 5 &

i 2 vk g BRI 2 TR (2007) R R

(=)

1.

i f

BokBril £ 9 g+ 17.6 mL (or whole milk 17.6 mL) i »
Babcock FU733g® {8 > B4 » FREAEZ H,SO, 0 # H e

R

i * Babcock 5t 73T B BiRiT 1~2 4 4 o

41 Babcock 375 %A % (700-1,000 rpm) &g~ 5 4 45 -
fer B0C M P2 #ok 3 R NFLZFLFE o

41 * Babcock ' %5 %=« #% (700-1,000 rpm) 3.~ 2 & 45 o
FoAcgok i sk PRI AL 2 AR o

f1#* Babcock 5 7 358t # (700-1,000 rpm) .o 1 448 o

CHE AR E TS Fo o

BRI 2 B BT RR  RBF SRR 0 BRI

ot

a3

L E AL R Bow 2 2 U R R AR T N TR AT

g XL @ % Pearson Square 3R E > RBBIEE 2 B % K4
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W 13. A543 &2 121°C, 30min. {8 B H. 1§35 o B. L5 w33 k2
3!3 o

Fig. 13. A. The agglomerated situation of cream through 121°C,
30 min. B. The situation of cream resoluble into water.
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2. KFLrgE 20%z2 RS- AP BB SE T
LEE=E IS Tl
3.20%3" i B2 R A % 38 17 121°C,15 min s ag® o B~ 250m
B R e
4. F =xF|* Pearson Square :#E > #-X £ LS 2. 20%5 W v
H I35t > &5 3% 1.5%2 5U 4k & o
5. FP5 5 3% 1.5%z2 F i &R F L iR TR AT > B A
Pa b EE A RSB L RRE &K HTST 247
BrdL o L FRE R
(Z) &Y b § L2 X210 45 1 kBB Ozeretal. (1999)
Egwim et al. (2005) £ Hoffmann et al. (2006) #145 it 2. = /* 4cif
i3 &5 4B 14 T o
1. B~ &FPRIFY 4 250mL » B ~ 500 mL z_ 4= iF 4555 ¢ o
2. WHEFIHRSEZIRFEFLY er 3% T F (75mL) 2 2
mM 2 EDTA (0.1861g) -
L7 ghdn O v A ROV LR B Y 0 £
PR AIIC 0 B &ET 27 FEEIP T At oo
2. BF &SR 30C kg T Xk EAcH I 45Cie 125RPM
I 30min s > ARiFFERET 4C o B HIEAF - X o
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Milk sample (250 mL)

)

@_ 2 mM

Water bath (45°C, 30 min)

EDTA,

=

Q ] Ice bath (4°C)

Repeat

=

Water bath (45°C, 30 min)

=

Overnigh

Ice bath (4°C)

Filtrate

=

Ammonium sulfate
(38% Saturation)

Ice bath (4°C) stir, 30 min

=

Centrifuge
(8000 x a. 15 min)

Supernatant

L

Ammonium sulfate
(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 14. R % i"A2H -
Fig. 14. The experimental flow chart.
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5. EAFH I 4 b s - B M RED ACL P HRELATRY
EH 30C-kigt? » KTl 45CHRYT 12 ppriut
(overnight) s & /kig "8 3 4C -

6. B~7 BHEH K Ix115cm) £ 2 = Kk A HBiR (2 3
ei) e

7. 11 38% FrphdsiE T @Y7 0 42T > 30min e

8. Bt 50mL & F ¢ oo ru4Ag % i gre iy (8,000 xg) e
15min o

9. Pt ik ts £ 4 50% FRpL4E T AT EFET 0 30min o

10 22042 d 4§ ¢ 0 AR Ede s (10,400 xg) A
30 min -

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

I HP R

~m’
Sl

12, Bt it O mL ik A% 4 » ImL 2. 1mM 2 % w&ed 73 %
(i £ et A 5 0.1 mM)

13. B3¢ 37C-kipH P =T >+ E S5minfxk- > E I 45 min

14. $1* & k£ & % (Dynamica Halo DB-20 > ;£') » ** 285 nm
ZpE TR ERES Smin 2 F Bk E o
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15, f* Ak kR RY Sk @B MRS Smin gk R g
i e 0 xanthine oxidase & T A 4B et 2 ST o
(z) %3t m 47
AR HERBIRSTEES X > FR L 47P-= £4F 0 &0 Statistical
analysis system (SAS) it & HacRE A 47 o B-F S ldp s B HEY ¥ B
#c~ +7 (Analysis of variance; ANOVA ) 27 — dx s+ ;% (General

Linear Model’s Procedure; GLM) i {7 t — test e+ 4 47+ i & 5L 4 &

TiaEz2 £ B o
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EBets o iR R § NPEIERL AT 0 0 BTCT R b

ed 100uM 4v > pH 7.5 5 2% 5 B4 2 Tris-buffer ;32 ¢ > 4 45
min 9k &> BRI EEF Smin Bl T - KRR E FE o BERET
(B 15) > fepe? =& €8 FF Rt £ > § kA3 4o NNIRU K iD
BE o AENFERIDFLN > F L 45 min FIERRES SR
85.2908uM » % 3¢ 23 B S ASE 4 fL 2 87.3401uM ¢ o ST

ggjfg_ﬁzun BEIER x?ﬁg}ﬁ‘ggﬁ‘,%—;g—r I 5;,1‘},%:,\.—‘5- !;‘ § L

—_

AA\
(%

frz B FLE (P>0.05) 0t b ipad B @4 AARR
TR At LR T 7 %5 3.5%2 FL ik & (Bl 16) 0 RI& T 9F
Tl iv 4 Fuat g 45 min 3 4 A F 5 107.2419uM - I

W E A R (L 4 v 2 87.51uM (P<0.05) - ot i % AT A A &5

=
\
H ~
w
(&
_E
=
‘BTX
‘{%‘;
T
[
—*:n
¥
\-‘-:\
H-'
0
=3
A
P
‘M('
AnS
_‘.__“aﬂ
g‘.
e
W

._—‘ \/

% Yeetal (2002)354p 2 U EHILE > BREXAFRFLEY
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100 -

90 -

80 -

70 -

60 -

50 -

40 -

-m-Un-homo raw milk

30 -

——Homo raw milk

Concentration of uric acid (unM)

20 -

10 -

O r———" "1 1 /"1 1111
0O 5 10 15 20 25 30 35 40 45 50

Detection time (min)

W15 A RAKBFHABFLINE RIS E2 MR-
Fig.15. The comparison of uric acid production from homogenized
raw milk and un-homogenized in original raw milk.
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120

100

oo
o
1

- Standarized, homo, raw milk

Concentration of uric acid (uM)
()]
(@)

40 -
—e—Standarized, un-homo, raw
milk
20 -
O T T T T T T T T T 1

0O 5 10 15 20 25 30 35 40 45 50

Detection time (min)

W 16 HFE2FAFFCADFLPE RGBS E2 R

Fig.16. The comparison of uric acid production from standarized,
homogenized raw milk and standarized, un-homogenized
raw milk.
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E A F kel F AL IS X ER G S F R4 (2013) 2
AR BB RE BT RS F AT TR R i HE
TR HAILL R o
S BMASEIRRY R § IR BY

Silanikove and Shapiro (2007) 2 A= 3 4g i 54 ¢ 2§ ek § 1
fis o x,ért T R s IR eh R g A U O34 (whey membrane
particles; WMP) # » ]t A5 5 L 4% 7n 4 Ui (7 AJE 5 v g R
oA F (L pEz AN o B 17 3 AF g 4 8 HTST (720C) %oy 5
i KO 45 min (8 RS A 4 5 HTST gtz frpa2 + 8

A u] G 61.1604uM 22 42.5257uM - @ 5 [ £ B EEF (P<0.05) - BT

30 4 FL i HTST /a2 v " K F vEed § (VA2 jE Mo L iv g2 8§ L

i MEERIAEOTEZP AT R ERE B F R

¥4 (- fE2_ R 'k o Zikakis etal. (1976) # Yeetal. (2011) 7= 3 % % >
AFNETF N 0 PR WERT R T R0 RV G OARCE R IR
I F-0 B0 A g ST AR R fEACR] 18 ¥ b o g gte

IR OREA(WMP) 5 ket § I ERE L AR S G ks B
PoR-0 BETEfRS R A o pia 7§ E AR 1 il AzAn MR
Fioo ARA FReAF LR TSR ATR L N Y o 2 RE A
(2012) 7= 7 4 1 2 ra A AR RIS S B IR T 0 3 B )
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=&=Skim raw milk (Un-
homo)

=~ HIST skim milk
(Un-homo)

0 5 10 I5 20 25 30 35 40 45 50
Detection time (min)

Wl 17. AoFwmegd $t8 HTST B2 REZI S E2 k-
Fig. 17. The comparison of uric acid production from
un-homogenized skim raw milk and HTST skim milk.
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Wl 18. HET 2 ¢ forgazh2
L9 LIET + HACEE -

Fig. 18. Confocal micrographs
of the fat globules in cream

W samples: dispersed in water (A),
%" in simulated gastric fluid (SGF)

at pH 1.6 (B) and after
incubation in SGF containing
pepsin at 1.6 mg/mL for 10 min
(C). Red or orange (gray) color
represents fat; green (black)
color represents protein (white
pieces on the surface of fat

 globules aremembrane
proteins).

(Yeetal., 2011)



Singh and Waungana (2001) ~Ye, et al. (2004) 12 % Ye (2010) » 4p ™
EEARBRZ A 2T MG AL RS R E M B
MR R g e Bl Y gk be B T b
FULPEAPZRRREL LR B HRFEFEHSLR DT P
W Hp g FL A ATR Y kA § 1L FRS LA D BT &R MdF gLy

B)%Tj:n L%f‘i’é‘l’“ ’ %?x}«ﬁijﬁﬁ}flﬁlﬂ o

I

~ BTHPR P F R § L P

4 (2013)F7 1 4p 41 HTST gt i B 5t g psf i eked
FOPEEMEEEE L [ HTST 2 L @i a4 &t 5 '8 11F Bed
FOOPERALA VA AR BT 2 RJL NI E SRR R M R

2 (121°C, 30 min) $F5-%5F 50%=2 L & 7R F - SR ERAEZ P
B2 B HE TR RE R PR R Ry
I 20% e rHEEEET R PR E (F19) o &v gl g

FIF AL i T AR S A AT F v 20%50 d 92 T S eed
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Fig. 19. Cream float on top when diluted fat content to 20% with
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Xanthine oxidase (XOase) mainly exists in milk fat globule
membrane, and its activity alters due to milk processing. The study aims
to investigate the effect of cream heat treatment for HTST whole and
low-fat milk on the activity of xanthine oxidase. The XOase was purified
from cow milk through ammonium sulphate fractionation and the enzyme
activity was detected by UV-spectrophotometer at 285 nm wavelength to

measure uric acid formation. The results showed XOase activity in
un-homo skim milk with HTST (72°C, 15s) is lower than that in no heat—

treated skim milk (P<0.05). XOase activity showed significantly different

between un-homo cream and homo cream. After cream heat treatment
(121°C, 15min), XOase activity in un-homo and homo raw cream

becomes significantly lower. After standardization, the XOase activity
between HTST low-fat fresh milk (1.5%) and HTST whole fat milk (3%)
Is no significant difference. In conclusion, the best way to decrease
XOase activity is to sterilize cream before standardizing milk through
HTST. This study may provide a suitable method to produce the lower
XOase activity of HTST fresh milk.
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