AR
FikGaER:
4 FERNR AR

SEES:

Hasmukh Patel, Bi32##%,
FIA Rt 32 A=

Sonia Patel, & A T#&f,
A BERIITH RO

PHE:
Shantanu Agarwal, &+,
Dairy Research Institute® (2L @& 5T ) =R RAERHE AR B

4Rk 4aE A (Milk Protein Concentrates, MPCs) M4 919> B & A (Milk Protein Isolates, MPIs) 4 FiHX
REENEREAR. TESEARNERALK RN AR I UVRETEENNEMENE 5. U.S. Dairy
Export Council® (ZE% SE 0% ) FDairy Research Institute® (2L @A) ST U TIRE, BE A4 =M
A SRR, BEEITNAMPCsHIE A M. iR E R EMLARITEN S RFERmTE. MEtmik
FERFIREEE. IRENABTRSENE12TT,

ta24mik4EER (MPCs)

MPCsEx&EH, BamEATIERL, B-FZEMtth SES Y PALL BRI SR L RSN DI E R
pOEEHERNEERE, IEFEARMEFFRART, IBREALRRENEEARRRTS, SEFNEARSIES
ik, AR NABEALIELTME. 'SHEMMTEENMAELL, MPCsEARRES, AR EMR. Eit, Ef1AL
FaEARETEESES. REMDEFENREZTE R

FEFHERHEEFTEFTRA . 2BRAZEMEPHINENEM, EERTUARGRETRHELBTHZ RN
BRI MERB R, *MPCs— BT IR T Z 4 ™ (U RFBT) —— BB AREKRTKIBIHIZL

BT RTRETHHES, ARTEATHRETE.
MP Cs i 3¢ B0 41 B

HAl, MPCsEXERZFE— M HE—MicE, B, ZEXEEMHR LFZEMEREEMPCsHNARRE (41, &
AR ERAXENR/IMENTRE) . 2014FEEEIH &S (Ameriacan Dairy Products Institute, ADPI) fIs£EFL
mitti Ath< (U.S. Dairy Export Council, USDEC) R 7T—/ “—M/AIAL £ (GRAS) " FUIAIERRTE, HIFHEMPCsHI
MPIsfEARMER, ARZEILEFRMEZINIEXRBRENERNEFHE

BE, MPCsHIBAE1#) (Nonfat Dried Milk, NFDM ) ZABIEAY= &, —EFMNEEX A ETFMPCsEBIT ABRILEM TS
MH Y RMEENREEAHR. MPCsHEEREE242-85%, & WAIMPCs = HEMPC42,MPC70,MPC80,MPC85
HIMPIs (IBEEBRAEA90%HES ) - MPCsBEHBAEF 914 7=, B IAERHKFERTF 3% E1AREMPCsFHIMPIs
HILA R EE RS . MEIFRF TSR HEZ], SNFDMAELL, MPCsERAEARMABNMNERT AL, BREARZIN, K. BE
FRfKD & EBE A,

PP

m' U.S. Dairy
Export Council.

Ingredients | Products | Global Markets [1



— MR, BEMPCsHEAREEMNIGMN, #A
BEEET, flal, NFDMAEHE34-36%MEHEHEM
52%MFLIE, TTMPC42FF & H42% M EHARM46%H
ZL¥E, MPC80&H80%MNEARMS5-6%MIIE. EH
REEESHMPCsHMEMPIs, EAKRZEHI0%
M E(BEHI0-91%) . REHBEARRNEARZE
3£ 5)93-94%

MPCsHIEFHIIZHER

E2R2MPCsHHE T REE, BEMKEFD
HER, E—HEZRABFTHRAE (20, 70°C-75°C,10-
20s) o AT UICEFHHERBIMEY B, R
E#HITEERSE. BEE, BEA. LBEA. KREE
MBI R EEERBY S, MILE. aMNE
KMNEEAREBEYTE. P N TFEEAREEN
MPCsfil#nMPC85, B—iBj§ TZ R EUEBEYF
HRTENEARSRERYLE. BEBISRER
TN BT A MET VR P EAFRNESAESE
T EBRE RN E BB M BB S5 IR SR AUBR 1. “FK B HIEMNE R
BRERERMILER, MBENBEBYHTEXNBRS
Fi&o

SBE4EL, BREBYPEAREZER
YILLEIEES, HILMPCsEX EH KRB SHAEI
ERBLMER Y& 8. BE TR, BAEFTNE
M EBAAN50%, MMPC7TOMEITEY S EREA
30%, MY TFEARSEESMNMPCs, B ES
1R

MPCsHE~HILIXERZ R

EZMEPEARERNP, MPCsIERIREZEZ
Kixo WO mAREZBRES LN RHPEAMPCs, M3k
BRI, B SEARAAEN™ R

E3RRTEEMNMPCsHOE, IR FETHIHXNT
MPCsHIBERIEKMAE, FEiTE+EF, MMPCsE

E1: AEEAREEMNFDMMIMPCsRARIIEL®

MPCs4R%

100

80
istin
w5y
40 AR
EAR

60

20

HEERMNE AL (%)

0
NFDM  MPC 42 MPC56 MPC 70 MPC85 MPls

E2: $hREEE (MPCs) £ TERER

B (TIELR )

| FNRGEER l



HESERNTZNEEMPCsH =R E BTG K, %
5%, MPCsH £ R =B M2000F M4 T MK E]T
2012 M7 7, 10

ITER, EERAINTHERBET L, TE/\E,
EZEEANNMPCsm~8BKT—E%, EREEMNA
HOKXEFAMPCsRUH B HIBITE K. a0, 2006 FEE
N RBEAFEIEED, RBRE (HN7.665MH) K
80-90%FBEHMO, F2013%F, EEMMPCs=EiAFYH
4,597, B{E#HO5.5F5MMPCs (E4) .

MPCs=EFHJEREMN— I EBEREREMKEL
A= R IT iR FAMPCsENEC KL, BISFIH T HERBI1562K
FIRZ AMPCsE AR R = Mo

BAEISEIR, MPCsHEK T ERRF=/XRIAE:
1)ZHNFDM/SMP (MPC42) ;
B FIER I A = (AR AT, 5 FAMPC4270
—LEMPC70) ;
) EEFMIBRERILS. BEAEFMIEKRE. 2L
e AMEEEFERSEEMPC (80,85,90+) .
E—EER, B HERUTMBTFIH=RNES

AR B A =S CODEXF= & B Fe &R
R RSk, MPCs2IEE EEME R,

B3: MPCsHIAX=REEMHOE (8f: FmiE)"

350

300

250 -

200

150

100 -

50 -

0

Hth

it
o iRz
B EAFIE
ENIIESN
uEE
B RRER27E (SNERER S )
H P

2007 2008 2009 2010 2011

KiR: GTISERAZEIERE, B1EHTS0404.9013502.20095R 5 5 2%

B4: ZEMPCsk=2M#NOE (2006-2013, &fi: k)

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

HE (*F0h)

2006e 2007e 2008e 2009 2010 2011 2012 2013

kR EEALMABOHS

B5: EAMPCsIERREM~mEE (A115%)

200
180
ng 160
140
5
80
60
40
20
1]
X T Qo $ Qo &
ST OGS LB E ST S K
A &S TEF AT
2k %ﬁ @g% %ﬁ? &
4§§°\\‘ ® %

3kiE: innova 2011

| 3




MP C s BBz & E6: ik E=EE (MPCs) KA
MPCSsEARE=RHUN AREARMNAETN AR, —  SiRESENNE

BEEARAEBMMPCs (42-50%FEARAB) AT - #e BEAR BARNRY. REFRRMIE

B, BMAZNER, iEEARSEMMPCs (70% TRECRY

REFSEARAR) NATRE. EFes, Brgs 0 AU AR S O RERS
M BBES=R%, MPCSERME =Rt AaEm - TFET

TR ERE. BANIL AR Gryy

. T, PR AR R, o e S

AT, MPOSTREE SRR AT REBIMRER giﬁg ri;f';:jﬂ

RO (TSI . MPCSIMBERRAEES | Ll
B REAR EATHEN. RS NAETE L

. HEER
N =D 7y A & 12
FER AL BUEHRDRAAE S - EARRAE BRI E

MPCSTI b SN Eas ki EGkEf ey  © THWETN. RERH
¥ (WMP) FIBLBE 54 (SMP) . MPCsE T AT 4= EFIEATIHERREL
FAMEWI. CARRSAD. AFATFMpsmg7 B/ KRS
HEMPCSE AT ARG TNER, afEBsyE. g FESCAeARE
SR RATE KR NS, BT RT Y
A,

MPCsEZ ML E, 8.
o BLAThREMLL
o BRBXRF DA
o RIERVARZHN
o BREFHRE, BB ERQLLGIEEE

MPCsRIE FF FlTN e T &b
MPCsEHFE A MINEERFE, 5|/~ RAXEEMNNETT PR AMPCs, XL AN BT

« BEFf: ARWHEBRETHF, IHRRNBREBNEFHZRBNFFLR . MPCsH# I AT iX L = iR ftE = MI6E
1M, MPCsEEARMNMLERER, RHAEEE A H360kcal/100g, MPCsEIR iR St B 25T ¥R, 045, MBS,
MR D BN NTEE, MPCsH ZATHZEABRUERALERRERR. EFRRRMEEESE. 5EBMNMPCs
HATRSIILE ZEMNEXERS (BRNER)  AEEE~R. HWRE|WEFNEHNEFR~RNEFRE. BMPCs
MABFEARN Ry —E5HMEARNARRELMN.

- BEAMRAESR: TEER, NEEA. MARNIHMERNTIREREE K. SEASENMPCSES TR
I PN EEREE, MASEBINTES R\ TNILE, X ARTRM TAFMZLRER i, XESEEMPCsKH



FRIRE AR (NPEHEEMBSRRE) . MPCsthif B TFiRSKEREARSEMNENAESE.

« EHAITHEERFIE: MPCSERIIREMECHl. ERMAIKEHECTT PIIAMPCsT DUR H—R T H9z5 A BHEESR/K & BE /]
ML BRI VR MM TR M FUCR MERNRARE M LS, BCTT R ARIIMPCsT] RUR B BB AN I A9 -4 XK, 2518
FEMNSBATIsERE, MPCsERR TV HE BT S REHBR Y~ mE (R

- BRBRER. REQRNMDE: IR L, FErREARES. BEARNAYY, MMPCssEEE X LEEl, MPCs
BRI 2 ATEF S5, SR HIES. BB, JymyiEs. KGRI ARE R, RYVARILEIM, KB RMA. EFKEL
RIRFIBMR AL

- AEEARSEMFEEASFD: MPCsRE TN EARMNIRIG A EMATIGE (N AT YR AEL. BRYHAIK
EREEYMNEAGRL) . RAKRBRSEERIETRT D REBEREARRT, MPCsRREREBURATL A E
AU RS, X EH — DN T HEZ LG REFHE RN,

F£1: MPCsIBES U REL=RRMK AT

wmS INEEISHHE Rz Fe
1 KA ER BIERL, WK~ BERR, BR, 5%, By, 0k
2 ik HFEEL, VGHM, 2R, REm, DiHEEE
3 EEMHITIEM KEM, &, MITRE
4 R i, BRYY, MERME, R
5 RAiREM BIR3L, pHER, HANIEKRE T
6 Hie/RKEFX 551, #ER

MPCsHIftR it R B4

A RIS R TMPCEBMEMMPCs T £~ MANIRYY . MKEMMPBE MY . XEMRBRENAR
BEEMT,

ABENENRR

BE, AERSSEAKAETEENEHT (35-70°F ), MPCsT U7E6-8 M A BRI R FHA M. BEESEARS
EBHMPCs' IR MMRE, HHRBFEEETERSY HSRENSKIEENKZMHT. *T2BEEMPCsKIE
HIse T BH. ALMPCsHR MR EFENRARBENE M. FEMRZAERBEMPCsHEHFTRT AR
PETFERAIEE, 730 hiRiE N — LR RIMIEIE KRB REMPCs A AR,



ABREEROMIE

SEAMPCSERE THRZZMMINREE ZNEAR-ZEAFEEIEATN, 0P AN EAREEAREA—
AR «-HEANR-BREA—EEE)BIFRABEER, 2P X EYRBE EARZ BIBEMNIERT (BKME) BRE,
BE-ERTmREENAN-BREA, B-AREAM o BEA.

—EHRRB, EERMEARTNESR-KELEARHINETENESER, XEFRS|IREARMAREEM
MR A IIMPCsHIA R . 2 AEREIIKSEEa,(0.0-0.85)FEF (25°CHI45°C) £ 4 T#T12BAMNMEEIRE, ERE
R, MPCsHYA iR B RE IS 3 TBE IR, XM T RS /KNEEMEFRENHAS MR, BEFTIRAEMUNEEAR—X
SRR EL, TINER —ERTENEARS F XURRPEAR-EAFREE(ERATERXERTENEARD F
Bl#e, FRAFIMMPCSHAMBE, 24

MRARMBEU, BFEEKEFE, KQOREEN20%, BIHEYFMPCsHILBEEANERIBTE, 208id FiE 5D
1, AR A RZIBEE EF N EAEKER EAHILEREL, Ri#ENMPC8sHNAM N IZIFETFMREEEARZ BN
B, 20— R K, MPCsHAMERE ST YR LLBIMEMTEET. "MPC85ME RAFABEAMIERRE
(AN FIERE ) hIGRIMEMMNER, EMBBETKEF, ®°Rz, BT YR (055, M8 SHEQRRBEN, BEQR
B8, XRMXLEYT MRTEEWEARNARNE RRMMEEHERTEAFREF MR THNT MRS 8RR
ERERBMIREINEABE,

EHME—RIAARTP, PHRELEMPCsABRENREEERTEKINEUTAZEFIRRRAMRAF
o MG, IR EE85(MPC85)IME KITRHA S EEMNIT R, BENN FRITES AN RN T, S5ikE
B, M RAF PR RYFREREI KBS, FERMPCSSFRN—NRESE, X—SBEE SR ENT S mgE, 48
Kb, KBSBEBRMARNFPOTEBAR—IMREER, XRFRAABEAMAES FHIKTFKIF, LiL2HENTZER
—EXAFBJAIMPCs, XL D EBIRE BA R, 26

EREENFRT, TRAREARBETFEHRENEMPCsHR TR E R 5 MM EM, SthMNEAUMEEEKR ZE
FEZRBIRRENER (W5, BiEit) £ DR REN, XFEMT UL RENEIR, 8 2 BRE KD BT
FAER R A A B B E B B R R AET . EHIREEANEEIED, RRFREMER Z B M EERERSER
RZEFE, FRERMREFE—RMAINE, XMEMTERS EEFTHNMPCsAMERRMNER. RAREARR
MR T A ERATRADE, FEMPCsEMPZINEHRNEMT IR ERE (F1M, REMMAIBIEL, Bh=
SNRARAT AT ) o 192

MPCsi#R@ ¥ RS

—EmRiREIEE, BTFNaCIEEFREM, RiM—ME (INaCIFIKCI) T ASEAMPCsHIEE EAK
RAGBRME, Lo, ERMENRERARTXETFYRSHMNEAR-EAREEER SR EARREMNRET
FH¥, PBEWMRBENR, SHBAALL, RMT—MEMNMPC8sZMERZE A (#Bid60%) ., OFE L=/, X



MPC85AMEMIE AR EWIRE, ZTHA RIS EER AWM, " HEARNHE—DEN, HRARKIN, 5X
BBAALL, FRANKFBFHIMPCEOAME BE A (100%) . 2HE21CH70OFEFELZMT, Bid90% R MKNFEF
FIMPCSTE1EF MU MRFRIFNABMY . KPEFDRESIBEETE AR TR EARREEHE FIMNERE, 2°
A—ANRFABERNBENMNBERREARRPEMBENER, 2BRTEBENZIN BKERNTSEAESE
MM ABETHDEINEEER, 2023 MPC80Z—MEL (WINaCIFIKCI) DB EAMEBATHEEHTEARHK
KERAXRNNEASM-HBEANR D, XETMTUREEARMEARZENEEER, BRHTEARNE
A1EH, NG KBMmE, 3

MPCsEE IBFIKEMREDTE R R MR TR

MPCsE#EAE LR AR RRIA N ER G, BERIBEIL AT REEAFUKEMBERY, LETREB L
ABEEANDBIHGERTINIRE . AMPCsERBIBET X TR R IFHRMRAE RE1ER. *°°%FMPCsHIR FH
IREBERIBE RS HE AR A

ERWRIUER, MPCST{EARMNEARER (4%) BT HIEEMRTUER, MMBREZHNBARFIEER. €A

MPC563MPC80T] U AR M KM FUR R IR M B Bl E R R BRI ECH], AR AVFAIRTIR T, MPCsT{E
AEENER AT ERIL B,

MPCsHFIBERIF EANTHRR

MPCsE# BT 4 = IE AR ALY ES, W E=FRYES, FLt B XBRY B A HT S Ry B ML A B A
RhFFR T MPCSTE DA B AL 38 99 TR s 38 40FN YA 5B 58 4 (AR B (L A 5, MPCsBUE B IRIS 490 T4
B AR AR I TE £ F 4 = Z— AN ERIR At T T, ¢

50 RS BB IS IR A 2 = HIMPC s TR B AR 4eh, 724
7 EEFRISEE R ANEEAS. BES BABETESE, TRasE Zone .
MBI =Gk, ST YRR ME AR B 0= BAIE R, ¥ )
XTSI RIIMPCS A0 B %, 2HINEM SRR, EHEMPCsiz ' _!‘

LB ES FREL A PR O ES P2 B M13.8% I8 INE16.7%, X T E 2 F A Z I 4b

B SRR R B BB AT U RESNAS S 8, Obh W

WENAFPEAZENEINERTEHSEERNLEE, AR TR
BNRE. BHMEAREAINMAhlE TR EaERRIFELENEE
FOYNA GBS IR RAEI R , *°

{8 FAM P C s BY B i5¥ B 771 2k B i£E B 571 i 45 ERV B 52

5 FREBEE R BF B R BRI Bl RS2 MPCszk &) (MPC70FIMPCS85) SiE /K& ERNEm, “—EfR A RFRTES



JR&EH56%. 70%F190%AIMPCsFIft BE 49 & JRZALA8EL
B SR IR T, YN AREEARRERBNFR
T, R BEAB RN EE R ETRETME IR,
M RENS THENMERAL. ARENAE o« -BE
H:B-BEALLFIIMPCsHIR T 45 #1477 IR0, ARt
Ro BEOR-BEALARRAEHEAERFRTHETEA
INNEERE, *°

MRARER AR, WETERMPCsHIE 5+
MBS B R R, VA E R R4EER (MPCs) 7
MAL2mmE S BHIER T A TR B AR V2R
Bk RIEL, EEARENMPCs(fa0, MPC80)FE 4
SN IR AL EE R B FRIAA ZIIBAB AR AR, 44 4% Y aX o] fE
AEFFEEMPCSIEEMRN X, XTINR 54 =MPCsid
R, BIEMMIERET IS SN RMERRX. LN, ER
ENHB I MREERF RGeS R e D EH
B R I T AR ALK

MPCsHI 7 5 1 th BE #2 1 H Z HIMP Cs A R BR #E =i g
BERNEGRE S SEFEREST20°CH, Ba R AT
PI/MPCB5R AN E MR E (RLMG) FEIRR IFEEMPC85E7F T B M K T IS EUE E Th, SREFNEIIIE
HERo BERINTAHER («-HEAMR ) TEMPC85EFRHHF N, Fit, EF &N ImSERINE —MHER (B85
EREEARRNBEMERLS) 18X, *XYMPCsE RILATHANEBSEBERRMEEER (G) IS KERIR, BB
DIERRR S TR R IA LB EAT M (AL EBNER) BESERE N5 EKRGHE TR YRidEsE
NpHERZ D, FHEAREETETIKENRERRETEAREMPCERTARHE L, *°

MPCs#EREXKEHICEPIEARTHR

—LEFRBIWMPCsT IATREKEMI MK, ARSI Ch//KSRE ) MERMH (ZS//K5%H), AT
. IR ITRZE. FLIREL M., BT BERRF.

EAREAMRNBITAZIREVRENF I, AMPC8SHIR A PR AR FENRELRAMHIBNILILRKL
B EABRRTENALEERE. XU#EEERAMPCsTISMPHRINESRBEYAKRME R T =HELE, & =215
RTESFRMNEREEE, RMFMEARRNALR, MXHENANDRETLRY R " B—HRELE—SRERRE
MEARSBESBNETRFEERE RIS, 2

MRARPIR TINTHRAHEIMPCsIZE MK EIMILMU AR T EMYIEL L ENE 0, ZAAMREMSRIE—E



MIRBAEREMNAERM, PLRBRBSERZMITEENTZW. ERENHRD, AR EARREIBRSEMPCsT

EFLURINFIRE M TR T A RIBEFIAAI R BB REMERRFAE ORIARIHEERE BT TR AR ) o
AR ES U ERAANREN L RENT R (AMREMN ) ; Rz, SRTHAANBRRA LN, 88
AR ERTHNORTRHMNE, FHANFRAEIEREL, SEHMEER, S MANELE (MPCsER ) S EHH
TEERRE R N R ah A I RN FL IR AVAR TE M ©°

RIFBHFITHTIR, MNEEREFFEBAMPCsE AL RNTRE M, AUBEEBMAMPCsILURELL TS BSMNILLRE
B, MARREEARELER. CHREREEANR SRS HRMPCsHIN ZRBUFENE AR, EREARE
HET, K5 BHIMPCsTREILM R E S LU AR BB AT AR EREEARIRERE HAK
FIEREAR, XEHRERFEMPCsHEA KR SBIL N RISHREE, *°

AIMLBIRER, —EERRBEEAFRNGFEEYTRSAMTR, TN FERARER MR EMRFRP, X
Wﬁ?FT’EFHXﬂEE%MPCsE’]?LﬂC/’&: RPN E S R F A A D BARME LR AR IR S HRIRE, IR

EM. AN EH MR RSO ZEFRANREXE R EARMEZN, *°fHE, HRARKR, RLBEHENRE
E’]MPCs7J<@/H3?L1JC/f5zE’]%EE1t%¢%I’BE WUER ZRBFFIEETER 0, WEFR, MRAMPCsTREIAMLR, HiKH

Z EMREEREERTIAMNMPCsAMURE/ N, XERALBFTANTHESERBZ B ERBSEARZBHEHSERN
KRB 7

MPCshI& Rl 5%

HTMPCsEBMRNRE, RENRNITETEBARARNER M. £S5 1L, FRARERASHRERR
RAMFEMPCsSHIRE ;4. B, REBDIQNTEEBLERE, EAXBEMNESTELWUENBIE. RERS
MPCsARERNITEREFRITBUR TLRIRIESE, EHLNERNRETER K.,

ML F AREE N %R N EMPCsHIARE . TR A RERITIRIE T— MM 77 % — R 7L B E 94X
(Focused Beam Reflectance Measurement , FBRM) 3k % IMPCs#) R AR E, MTiFEMPCsAARE . 2'FBRM
BELR SR X EERFYIREZUSENNBZKEN, XKL KEERBTMPCSHRRE ., B5X KRB D BRE
EEAHEE. BiRE, - EERTEAEHEZESENCNARP, XM EFTEEA TN E T NARE, 2

MESERMPCsFmifn /ML
o BidMEASE RS ETHEE (EAB7E0-140°F ) THEAMPCSHUA MR, A MATE2930-400%H, XETMIRSFIIE

EE/:V ﬁg R 59, 16,25, 21

« BUIMR FE B FINEMPCSME R, PR A=A SURR I A SRR B EMPCS RS E IR ELF,

* MRETTHREIFEPHE, N RAEMPCsTEE/KARHTIRE,

* MPCsAfRIT, RIRUIE®E E K BTl sk i HR g 2 A = A o MR R EEAMPCs#t — DI LM AV @K
FEZW, R, BIEFFARTFREL T ARIEEHR.

* BUIMPCsAR TR (AR ESEARE BRA RN/ SHEBE RN KE (UHT) BIEEIREET) o



HRIMPCs# i3 R FIFEF £ B BARMERT, TBEAR

FEAMPCs— A EY MRS EARSE

. BFIREI R B ARMTIKE RIS

 REAIENARER, H—TTEHREE R EINFLIES 8. R, MPCSBE A M

REERNEG. B BFT YR, BROFINFINZ LSS BB MPCsth 2 ZTIRENEHRL, LU R HFKME.

BB IR, LR B EMSREE S

S, ALt R . BRAFSARFOREEZ ML O A AR HAreE

KARAHRMPCsHIERRLE, BFEEMNTIIZEA. R R RN BFLAE,

ELZXTEEIREHNE

B AEE mE R A S = R, TR A XEIL RN O EHE

B husdec@prcon.comziisalEEI Mt Oh&E A MNitwww.usdec.org.

S US. Dairy

Export Council.
Ingredients | Products | Global Markets

U.S. Dairy Export Council®(USDEC,:E
AREOME) 2—NEEFMNBINSRAR, K%
EEARESH. WENIHNARE L. REHE N
MEORAZENEeKASHH. EEAREAHESNTES
FEkBDairy Management Inc.™ (ILREE AT ) S8
HN&%k, HFEhRReEEARNERTENIFBER
AmiTliREe kil aRERNEEMEELFRNE O,
MIREIX—BTR, EEIAEOMSBETHARIAE,

B NEEAMNEIRE R, BRTHENELEHTT
WV ABBERER. BT EEE, XEIME O SEER
. BE. Wl RRFRGONtE TIEA R,

82 DAIRY RESEARCH INSTITUTE

NUTRITION ¢ PRODUCTS e SUSTAINABILITY

I

Dairy Research Institute® (L RARFR) 2
HEEENRHNASTHRIN, BAOTER. FafTHE
MR ARARAEZ—K501(c)(3)IFEFA
A, BEMBARTILNSENEAMRATNR
7w, s QA ek A S FER AT R #
RHRE5ASTY.EZR. BRFMEFLE ERERE
T1E, f£%Innovation Center for U.S. Dairy® (Z£E%,
&EIFFL) National Dairy Council® (ERILGFER
<) MEMEEREE, EER. FRUXTHELRAH,
W R MR TE. AW RANAEEERXKBDairy

Management Inc.™ (I REE AT ) EEH S,

[10



MMartin GJO, Wiliams RPW, Dunstan DE. Effect of manufacture and reconstitution of milk protein concentrate powder on the size and rennet gelation behaviour of casein micelles.Int Dairy
J. 2010;20:128-131.
[PIHuffman L, Harper WJ. Maximizing the value of milk through separation technologies. J Dairy Sci. 1999;82(10):2238-2244.
[BISmith K. Dried dairy ingredients. Understanding Dairy Markets website. 2008. Available at: hitp://future.aae.wisc.edu/publications/dried_dairy_ingdients.pdf. Accessed December 17,
2013.
4Green ML, Scott JK, Anderson M, Griffin MCA, Glover FA. Chemical characterization of milk concentrated by ultrafiltration. J Dairy Res. 1984;51(2):267-78.
BlBabella G. Scientific and practical results with use of ultrafiltration in Hungary. Bull Int Dairy Fed. 1989;244:7-25,
[BIBastian ED, Collinge SK, Emstrom CA. Ultrafiltration: partitioning of milk constituents into permeate and retentate. J Dairy Sci. 1991;74(8):2423-2434,
"Getler J, Nielsen A, Sprogo J. Drying technology: functional process for MPCs. Dairy Ind Intl. 1997;62(3):25-27.
[BISingh H. Interactions of milk proteins during the manufacture of milk powders. Lait. 2007;87:413-283.
FKelly PM. Milk protein concentrate. In: Fuquay JW, Fox PF, McSweeney PLH. Encyclopedia of Dairy Science, 2nd Edition. Amsterdam: Elsevier;2011:848-854.
"OIUSDEC Sourcebooks. 2011, Data presented at American Dairy Science Association conference. 2012.
MU.S. Dairy Export Council. 2012.
l12Garde S. Dairy solutions to application challenges. Prepared Foods. 2008;177(10):77-78, 81-82, 85-86, 88.
[181Szigeti J, Krasz A, Varga L. A novel technology for production of lactose-free fermented milks. Milchwissenschaft. 2006;61(2):177-180.
"IPatel MR, Baer RJ, Acharya MR. Increasing the protein content of ice cream. J Dairy Sci. 2006;89(5):1400-1406.
"SIHuppertz T, Patel H. Advances in milk protein ingredients. In: Ghosh D, Das S, Bagchi D, Smarta RB, ed. Innovation in Healthy and Functional Foods. Boca Raton, Fla: CRC;2012:363-
386.
[16IVicKenna AB. Effect of processing and storage on the reconstitution properties of whole milk and ultrafiltered skim milk powders. Palmerston North, New Zealand: Ph.D.
Dissertation,Massey University; 2000.
17De Castro-Morel M, Harper WJ. Basic functionality of commercial milk protein concentrates. Milchwissenschaft. 2002;57:367-370.
18Mistry W, Pulgar JB. Physical and storage properties of high milk protein powder. Int Dairy J. 1996;6(2):195-203.
19Miistry W. Manufacture and application of high protein milkk powder. Lait. 2002;82(4):515-522.
20lAnema SG, Pinder DN, Hunter RJ, Hemar Y. Effects of storage temperature on the solubility of milk protein concentrate (MPC85). Food Hydrocolloid. 2006;20:386-393.
21Fang Y, Selomulya C, Chen XD. Characterization of milk protein concentrate solubility using focused beam reflectance measurement. Dairy Sci Technol. 2010;90(2-3);253-270.
22Baldwin AJ, Truong GNT. Development of insolubility in dehydration of dairy milk powders. Food Bioprod Process. 2007;85(3):202-208.
23Havea P. Protein interactions in milk protein concentrate powders. Int Dairy J. 2006;16(5):415-422.
24Haque E, Bhandari BR, Gidley MJ, Deeth HC, Moller SM, Whittaker AK. Protein conformational modifications and kinetics of water-protein interactions in milk protein concentratepowder
upon aging: effect on solubility. J Agr Food Chem. 2010;58(13):7748-7755.
125Mimouni A, Deeth HC, Whittaker AK, Gidley MJ, Bhandari BR. Rehydration of high-protein-containing dairy powder: slow- and fast-dissolving components and storage effects.Dairy Sci
Technol. 2010;90(2-3):335-344.
[26\Miimouni A, Deeth HC, Whittaker AK, Gidley MJ, Bhandari BR. Investigation of the microstructure of milk protein concentrate powders during rehydration: alterations during storage.J Dairy
Sci. 2010;93(2):463-472.
[27Mimouni A, Deeth HC, Whittaker AK, Gidley MJ, Bhandari BR. Rehydration process of milk protein concentrate powder monitored by static light scattering. Food Hydrocollo
id.2009;23(7):1958-1965.
1281Schuck P, Briard V, Mejean S, Piot M, Famelart MH, Maubois JL. Dehydration by desorption and by spray drying of dairy proteins: influence of the mineral environment. Dry
Technol.1999;17(7-8):1347-1357.
[29Baldwin AJ. Insolubility of milk powder products — a mini review. Dairy Sci. Technol. 2010;90:169-179.
[BACarr AJ, Bhaskar GV, Ram S. Monovalent salt enhances solubility of milk protein concentrate. U.S. Patent 0208955.
[31Bhaskar GV, Singh H, Blazey ND. Mik protein concentrate products and process. Intemational Patent Specification WO01/41578.
182ISikand V, Tong PS, Vink S, Walker J. Effect of powder source and processing conditions on the solubility of milk protein concentrates 80. Milchwissenschatft. 2012;67(3):300-303.
183Sikand V, Tong PS, Walker J. Effect of adding salt during the diafiltration step of milk protein concentrate powder manufacture on mineral and soluble protein composition.Dairy Sci Technol.
2013;93(4):401-413.
B4Mao X, Tong PS, Gualco S, Vink S. Effect of NaCl addition during diafiltration on the solubility, hydrophobicity, and disulfide bonds of 80% milk protein concentrate powder.J Dairy Sci.
2012;95(7):3481-3488.
[BIMlistry VW, Hassan HN. Manufacture of nonfat yogurt from a high milk protein powder. J Dairy Sci. 1992;75(4):947-957.
[361Guzman-Gonzélez M, Morais F, Ramos M, Amigo L. Influence of skimmed milk concentrate replacement by dry dairy products in a low fat set-type yoghurt model system.l: use of whey
protein concentrates, milk protein concentrates and skimmed milk powder. J Sci Food Agr. 1999;79(8):1117-1122.
[B7lAvarez VB, Wolters CL, Vodovotz Y, Ji T. Physical properties of ice cream containing milk protein concentrates. J Dairy Sci. 2005;88(3):862-871.
[BElHarvey J. Protein fortification of cheese milk using milk protein concentrate: yield improvement and product quality. Aust J Dairy Technol. 2006;61(2):183-185.
B9Francolino S, Locci F, Ghiglietti R, lezzi R, Mucchetti G. Use of milk protein concentrate to standardize milk composition in ltalian citric mozzarella cheese making. Lebensm-WissTechnol.
2010;43:310-314.
[40IKuo CJ, Harper WJ. Effect of hydration time of milk protein concentrate on cast Feta cheese texture. Milchwissenschaft. 2003;58:283-286.
[41Rehman SU, Farkye NY, Considine T, Schaffner A, Drake MA. Effects of standardization of whole milk with dry milk protein concentrate on the yield and ripening of reduced-fatcheddar
cheese. J Dairy Sci. 2003;86(5):1608-1615.
42Caro |, Soto S, Franco MJ, Meza-Nieto M, Alfaro-Rodriguez RH, Mateo J. Composition, yield, and functionality of reduced-fat Oaxaca cheese: effects of using skim milk or a dry
milkprotein concentrate. J Dairy Sci. 2011;94(2):580-588.
143IGuinee TR, O'Kennedy BT, Kelly PM. Effect of milk protein standardization using different methods on the composition and yields of Cheddar cheese. J Dairy Sci. 2006;89(2):468-482,
[441Kuo CJ, Harper WJ. Rennet gel properties of milk protein concentrates. Milchwissenschaft. 2003;58:181-184.
48]
46

“SlFerrer MA, Hill AR, Corredig M. Rneological properties of rennet gels containing milk protein concentrates. J Dairy Sci. 2008;91(3):959-969.

4610'Mahony JA, McSweeney PLH, Lucey JA. Rheological properties of rennet-induced skim milk gels made from milk protein concentrate solutions with different ratios of a.-: B -casein.
Milchwissenschaft, 2009;64(2): 135-138.

4Martin GJO, Wiliams RPW, Dunstan DE. Effect of manufacture and reconstitution of milk protein concentrate powder on the size and rennet gelation behaviour of casein micelles.Int Dairy
J. 2010;20(2):128-131.

1“8Hunter RJ, Hemar Y, Pinder DN, Anema SG. Effect of storage time and temperature of milk protein concentrate (MPC85) on the renneting properties of skim milk fortified withMPC85. Food
Chem. 2011;125(3):944-952.

49Pomprasirt V, Singh H, Lucey JA. Effect of heat treatment on the rennet coagulation properties of recombined high total solids milk made from milk protein concentrate powder.Int J Dairy
Technol. 1998;51(3):65-71.

15917bikowska A, Szerszunowicz |. Effect of heating milk protein concentrate on enzymatic coagulation phase. Pol J Food Nutr Sci. 2002;62(11):23-28.

B1Euston SR, Hirst RL. Comparison of the concentration-dependent emulsifying properties of protein products containing aggregated and non-aggregated milk protein.Int Dairy J.
1999;9(10):693-701.

52Euston SR, Hirst RL. The emulsifying properties of commercial milk protein products in simple oil-in-water emulsions and in a model food system. J Food Sci. 2000;65(6):934-940.

53Dybowska BE. The effects of processing conditions on the rheology and physicochemical properties of milk protein-stabilized O/W emulsions. Milchwissenschaft. 2001;56(2):63-66.

54Dybowska BE. Influence of protein concentration and heating conditions on milk protein-stabilized oil-in-water emulsions. Milchwissenschaft, 2007;62(2):139-142,

581Dybowska BE. Properties of milk protein concentrate stabilized oil-in-water emulsions. J Food Eng. 2008;88(4):507-513.

S6lye A. Functional properties of milk protein concentrates: emulsifying properties, adsorption and stability of emulsions. Int Dairy J. 2011;21(1):14-20.

57Liang Y, Patel H, Matia-Merino L, Ye A, Golding M. Effect of pre- and post-heat treatments on the physicochemical, microstructural and rheological properties of milk proteinconcentrate-
stabilised oil-in-water emulsions. Int Dairy J. 2013;32(2):184-191.

[B8lLiang Y, Patel H, Matia-Merino L, Ye A, Golding M. Structure and stability of heat-treated concentrated dairy-protein-stabilised oil-in-water emulsions: a stability map
characterizationapproach. Food Hydrocolloid. 2013;33(2):297-308.

1B9Schuck P, Piot M, Méjean S, Fauquant J, Brulé C, Maubois JL. Dehydration of an ultra-clean milk and micellar casein enriched milks. Lait. 1994;74:47-63.



FARHBE:
FURGEER: £ A

=B

=4 7]

FTARHIRFGER (MPCs)

MPCsHIE B FIZA AY,

MPCsH&E =T Z REE
MPCsHy4& =12 2k 57 5 #4E

MPCsHIR FAFIa 40

MPCsHIEFFTBE M 2 40
MPCsHIT R # R 5L 25

RAMA IR

BB IR

MPCs& MR RIVIA R

MPCsTEER PIFNKEIMR R e AT B R BRI B 5T
MPCsFF I EEAR AL AT 5

8 FAMP Cs OB 5k A 571 35 Bl 5% B 7 T4 ME R B 51
MPCs#EIREKEMAM KT IEANHH R
MPCs#9 74 FUM IR 75 7%

&S EAMPCs= RN A/ NG+

S US. Dairy
Export Council.
Ingredients | Products | Global Markets

©2014 U.S. Dairy Export Council®

Managed by Dairy Management Inc.™

i)

© © o N N N o o o o b~ B~ DN

| 12



