China Excellent Milk Project | {EfREL T2 &80

BT LK SRS MK RALE RS
5REXBRR

RIGER, BRESE, KEE, T, AL, KK, KER, SFE
T RATEL A BB ERR AT, T &M 510610

i 2. BEEATT RS AR T, IHIRE R S SONGET SRR SR H AR . Pl
DL B Se s b a1 BE SGHERE b, B EHEC R B i, Bl Ll 52 5
1o AEEEFa A S SR AT, TS TR %%ﬁi%wﬁﬁﬂ&ﬁQQQME,
IR T 3 S AR FL S BTN 77 1% o [N, MV ARRAEARBR IR . RENIR R B b nT 4%
RIEEETT I BT 5 ST 1R . AR B AE R FLa AT B SR | SO IR R S HE SRR
SEHELE I SRS

SR L IR ST Sh SRR Rl SEER

NERS: 1671-4393 (2025) 11-0103-10 DOI:10.12377/1671-4393.25.11.12

W &iE R . AEFER E KDL - Ry
FEe BT 578%, AL 2 ANE R PR
FEIR9.9 Wi, B220234F4ET0.5 W AU 1 FLHD

Bifi o ] I A 0, BT v S EE L&A, I A R S RNIRS 104.8 47T, FIELIEK
HRERFLH TR ON BB 520 5 9.6%", 20164F, ERYNRHEQIFTEES “h5
P, REA MY EREY & hEYN S ALTR” . B F R AV E R EE . Rk
CrREDE TR R (2025) ) Wox, EAPE @ HEFRL 2T Hd, EIREE

0 5l

il

{EEE N Rk (1995-)
BREFHE (1992-) ,

B, TARITVIN, Wi, BETRIE, BREOrch &SN T S %A
2, TR, AR, BYBETRAE, BT ST R A
sk4E (1980-) , B, BRITLEN, K%, W7 7L FEE T
2% (1993—) , B, WHERPZN, A8, BRI B TR 24
Phwide (1983-) , B3, BWITEERN, 4B, WIS BSR4
skiAE (1992-) , &, JHR=FEAN, AR, DTSR R4
MRS (1994-) , 2o, J"HREIRA, AR, SRR RTR A,
5,

BISIESE: 2EW (1991-) , T ZRABEH, ASRE, BIFLTAMN, BRI RSB R e e,

103

2025/11 NO.287 HEZL



MRFLTIEEM
China Excellent Milk Project

OE T E IR TEY BT PR A7 S IN e . 24T,
FUA TS O B ZOmAs . 7R, TS P4
J&, PR N X AN

P BTFLE B BRI AT & Az 0 JT A AR
WA R TEEE S R, R E IR
iKW%¥—W$:E$W5%ﬁ%W&%EM
K—wnsE A, BhEES, EE T ahASr R
WWA,Q%@Wﬂiﬂwmﬁ&ﬁﬁﬁ%Mﬁ
o IR AR A A0, B2 A R N TR L il
JE L B SE L2 IR RIN LG air; AAFLBT T
g6, L JBURONT B 25 i R T AR S AN T I 52
M=, MAEFLI PRI . B s f g IR, 2
TIPS 28I 4 i I ()Y
BB, BEANIR IO I 380 BT 2 e P2 S e B
gt HARFUE I 4E B AL BT sh S .
b, fEAsEmE LB e = R, N EIER
T B A AR Pl AL R e £

MR A1 BE 53 W ﬁiﬁ:%Lijj A BT 7L
B, BTERNKRESH RS, E5EA. R
Wi . FLHE ﬁ£§£%§§?§5$¢ﬁ§?ﬁﬁkjj, I It o A A=
Wi A KB AR AL T AR . AR U E M
IR TR E R 2 R B, R B A LB S, R
PRI IS, iR 2 LR 5 B 2L
%ﬁ EIRNME MR R M= S A

JEHT, FLh Al 75 AR I 85U R A A s i) 2 )5k
ST 445 R A 1 P T R BN B R R v
Pime A, 1A R R GE T I 7 B
PR o DRI, A Gt o 0 B LN S8 15 o o ) Bk
BUHD, el it 2e EEie . eIl ie
PERY BEE PR L EANME

1 LESLmES EHRFENR S hFE

PEBTFL A BT AR SR &, T a1 3h &5k
A, P SR AUy EURR A A OR ity 7 i it JB
FE. H7 TLEI&W@&%% S|AT.
e RFHT BN R, SN T IRZI

104

2025/11 NO.287 #iEZL

B2, XA BB R E 22 A2 B
JIF R

1.1 REYIBEI NZF: RERETHERE
XURE F &

WA E P R L L e D IR . AR R
RIREAT I BF WA N RO, R T S
PR i AR B, B R B LR R A
HURLPET 2 (4172~85 °C, 15s) , MIifis szl
ST PR AR A, X PR T 5 5B TR IHRR AL
PR B0 TR A48 K 2 B0 R, (RJCIk R BRIk o
BRARAS o 2% B3 B FAAN R DA K AT BB AE Jm 23R v 5
B RISHE (SEHEE AR ) |, MRH e
AL R TR R,

WRHEE PRI ) 1R, WS TRAT 4 °CHTY
FIARESE , I bR I SRR, X A
TERR LB KR (UHT) JE AR 16,
T B A N RS R FL TR A SUMUIR T
MBIE M 2B, T/l FIZSms. % A
R B AL O TE PE S SR . e 4 A
KR (@nGompertzfif | LogisticfkiZt) ) fiisk, H
AR SR RIS, BteoR, 1
AR RN, BV R TRT 7L HH R v e P A [] 52
FEBUN K, JUHAT6 CLA LIRS b 5 i 25
e, BEOE N T IR RER R, B e REAL T4 4
W, AR RO ) R 2
EET I, SKESELE AT Bl AR A FLAs R ™
Petr24 W, HRREARIETE TEAERZEDIIE AU
KRG SE R TALBE, MRS PRERE = i 2 4 57
TEo ARPTE, TSR] WA < )7 i R
SEAMHIHAE P . IR BT AR IR S e

1.2 XBEFRTHIERENNZE

EABTRNE: T TR B TR FED L]

PL LR DA A T B S g AR M
o, g -3LRk&ED (B-LG) Ma-FLHEN
(a-LA) , HRE A B R =425 R 45

1.2.1



China Excellent Milk Project | {EfREL T2 &80

RIS 75 AT A A i o AR, A DD AR H g AR

PRI 20, B SE AL
LIk, E%%ﬂﬁ SRS S R AR TS, Ak
BRI AL

maﬁmvﬁhﬁﬁ %%&W@ﬁ%ﬂé
HRW AL (k) SiRERSC, e IR
JE BT RRRIR . X RAEI A A, E
U PE N B 2 te, HIfER Sk A LR,
Z I 9T SR FE LIS R 0 AR PR D g 2 i B e
WIS 22 s TR RGE (DSC) AT RIE
T NIFLIS RN, HES AR, a0t
FURNRIVEFLH B —LGHI o —LAIHGS S A A 4R
PRI, BN e R IR ST =i A s T
WA AT 46 I I T 950 5 e B L B T 7L
IR N R R R, &N
AR PERL AR AT . AT AL . ZE R M T 0 2
PIREAN IR (], AR bR S8 A BTA e fE 5
g, B AR EOR B I A 250 5 A
1.2.2 felitadl: RS A8 = 25

AW R EAANBRBIR, FHES. Jth.
o N BIREFIETT 5 RS, AN
W, RS RS . N R, X2
AL S A2 A RS IOV, 18 7T AR PR ™
A E SR

i it MR S AR P o T FE PR A0 40 o S A 1
AR bl 2 B S R B 5, L PRI [R] 2 DB s i [
Fo IR T ERRREIBIE IR, Wﬁ
TE¥ ﬁ%ﬁ? Blfig FEIN R, Hod S e th ey
#F Tt ﬂwﬁkﬁ%ﬁﬁ%ﬂ&%@&%ﬁ
3L, &1%%?%6 AR, A AN0.88 MeqO,/kg Tt
41.56 MeqOy/kg, [fIA M FALER S E— 2 hlix

HERR RV B SR TR AL AE B T R 1) 1 S A
AU = 700 SRR BE Sk, (Hiz e
PAFFARF) 2N o AT I, ik = ih i e
SO0 A ] U0 A Sl O 7 ol 2 RN AL U ) O
BRI

1.2.3 4RI O S I A L]

FFLEBIRAEAE RV TORIR, Rl 44 3B,
(B3R ) o X4 R AR CRNIAEUR Y [ 4
ek, BOe LS. e i rh g, B9
PAIAE T SRR A UG . BRI AR LY
TR, KB RIBEMAEN AR ;1 2L
AR, BRI, RS PB4k
A KB, ATRRPRUEREG . s, LRI &
BFEIME . AR, BRI TR (b
Jt. 2~6 °C) iR, HEAFKB, . B,. B, AR
PSR R D SRR 18 B 4 AR 11X BE B o3 RE
FE o AR R IS, XM M RaE” HE4s
A, T/INRRAT i A7 T 2218 R AR, 1
e, 4 R I 20 SO SR P G 0 R R B P i A4
A RIS T

2 RS %0 o R IE R E 2 KB
BT ARSI, T R X2
W, FRREBEEES I, HE IO FL R

LN e 2l
2.1 LR S = 5% A B BT R SRR

A0 JBTFL D 1 J5T 2 it 4% P e i 59 O BRI DR E
FEAGESE TRy A4 AN S L -

(1) A4S 2 h/36 W& (58—
E):Wﬁﬁ%iﬂm&&wa,zﬁi%ﬂ@m
SBIHIAGG, ATERSER RPN (2 hpY ) s AR
Wby SRR 4 CCLAN 3 2 E AR s Rt
W (@10~6 °C) HTHUERPRA (2136 hNEEa 5T
B s T X B B s, P
SN S W R R A A S R R T B A

(2) INTAHy “BIRS MR . AEFLERAINT
J 7R, ENS. TALEE . MUECR B O R 4
TR T TR A AT TS o A WO HEAE AN TR 75 A7 2 R v
AT RE NI A PR AL T A B s T, T e i
AR PR SE “BIRH N Bk O PRRR

(3) o) e s ZIRTON

ke

105

2025/11 NO.287 sEZL



RRATIZEE
China Excellent Milk Project

BMEPRR IR KT . PR T G L T2z
. oo D RIS E K, B A ogE
(RN R SR LY N BN (SRS TS SY €SN
FURE BT | AT AL R AL R P e T X — B B
I 38K

(4) ZAELRN “PREESERT 77 RS
JARR SR K RIA B AE D20 L, B
FERBUUIN, MRFIE FR th AR RO 1Mk
MG BEVKRIRG T “Ifa—A " IREfh,

2.2 B RUHERT K dm B ie iR

RS8BT D S e
AR A HEAR AR
2.2.1 [P 5pHIE

R P SR Al A FLAT R R AL G fiabr oAb AL
R, A RFLREE B FLIR Bl R JE T
. pHIERAR . © A BT OR R Ryt i e 24
FLE AT S g S H e — P AN
KIL, fr6 CHBin, MR WAEAT d, RES
2505 FTF1.0~1.5 ° T3 7610 CHAE R, IS T
IR s FHE T 15 Cfffr, FRENIFRETE3~4 dfe
DREETE
2.2.2 YK EEL

TR 7% SUBSOE fe PO M IR S0 55 78 4 Rl 2R )
fabr. MFCRI, BIEFE2 cCRUBEAA IR,
VBB 24 Wa TR s TifES CH10 °C&
TF, MK ENRE, EHiit, HEEBNsASL
o, SETI S R DT A AR
2.2.3 BREIR 53 E T

PSR Ry S hr 8 S FE 540074
AR AR FLIN T S AR 2 PG . B
BN TR R R P R PR, AT AT S0k
PR A2 B o T LR 2R 1 5 00 M B 20 1O R B 30 5 A
ARSI R i A TR 2 R BB X 2 T S
“ERFL TR RO v Ry, REERT A
B MZER,

2.2.4 JEE W

SR

A EL T
HoEE

106

2025/11 NO.287 #iEZL

W i A7 I TR] RS, JIB U S P 7 A R TS i
DR B FUKIR B R S B BB, R
BV E T RO AR, b I gk N
i DT BRI AR I o SOB HESS I R, A
HRARS mL A F, IR AL AES dN Ry 4

SRR T, BN RS, H XU 55 A KUK
SRRTE 3=
2.3 mATNRE R SENERE

N EORS HE RO 5 BT ek, AR
TP FERURAR R St ST R R
2.3.1 BT J15 Jr Rei sy

WaTRTIR BTG JE 1 i R TR AR i R BT
A AR AN, R AT AR LA 1 A 8 07 4R Tt
TR 3 3o 0 et TR (AR S R
ek ) EARIEIR S PR R, 55 & N
fhae, ATHO SR AR IR AE A7 A NI BT
RSP Y T A IS BIE S 1
SRR RN TR E AR, R, BRE K
pHIE BN JIRHIE , BT T B T IR 1) B 28 40
L EiU
2.3.2 JT N TR BLAY

SR =wNAC/TEs % -3 T S = S R R RILES DN
S, ST UEBIBPRIE ML, M ARG E R
JMERG R PRERIR R R B AT &, AT
UHTFLIO RSB BN (KRR, JE s g 40
W X TR AT AL PR R A SRR MEDC AR, TIUAG
RS,
2.3.3 WA S A S HkR

R T BN S — e gk, Ml
Uy 2 ki . AR Z Aol B BRI
FEIFERR, MEFLIE RO EEEFE . RV %K
KOO 53 130 )12 S8 E ks At
A FL A S 12 BT FIUIUASE 28 v py Sk A SR TS B Ok
AR B, W15 177 = ORS00
FWE LR s I, 2 AR TR 75 58
T B A 17

BE=E



China Excellent Milk Project | {EfREL T2 &80

3 LERFLE A EE A&

I S5 IV S 1 A 7 S5 T B ) O ALY
W 5B PR TR BOROL R o AR, AR
WL Pm AT RIS AAL, BRI R 2 R
Z 20 S AR o

3.1 BAS MR TE: AR ERIERE

FEFL AT, JCH R PR SR A 41 5T AL 40
s, NRMES AU LP . (B SRR BN 2%
VERAIRPEBE R 3 AR, X524 il a1 P e
ARG T TR BN o

2B e o SO SV A PR A BN AR G Al
LA S St i) B B A SRR I 2% TR R
ARELGRBE S BT, EFREAE 2 ALy 5Erh A
HEAP TR HERIS BE AR G 12 A G A5 S T i P
L RS . WIS SR RO, R
JES MR RN 72 G B 2R 2 T ah
LA T IR AR . AL A o
SRR HE IR A B AT B SRR, AR
EREGAIE BTFL it BUMIRL D 45TFE bk A ™, (H
X B GO FAA A /Nl R, R T
DUEEI 55 D4R

IR Syt — 2P e T AR ) 5 0 3
B2 I o AR, TR NERVE T 2Ry
B, JEU I BV ) 5 i AR R R E R
o3 i L R Rl A A A T I L, AT
P, BT mfE s i A FLhh A
bR B S R A B gl SRR s ORI 4R
b, FEMTTS T, AEATEONEAR NI F L™ %
MBI AL o PR, Al B AT PR UE
FUSHR B AR 2 ARl — 5T, A B
MRLOTEg ), — B EGTIR AT RE 51 & 2 4= TRl
FEEL; B, o srsE AR 58
ey, BEEEMCT e IXRPRAAE R T B A A
AR IR AG et e, e T AE AR LTS (A

Yoo O HE ) AR, (HIXEIRIE N
I A B R i o H BRI O DG REER T o, Oy
T AR I 5T AR A v e G
L, AR BRI, FL R L O A
Bie FEBENITI ST S RMA TN, dnferfe pr s
P ittt JFURISE 280 5 T AR i b e B BT RN, o2
Fr LA, JCHSE E A T i T R e B L
FILRAZSTTETA R 1 2 DR

3.2 f/NELABWHRHEENR: AN
LR T

SR AL A ) TR AR ) 5 8 i PR e 2
RV, S 2, B30 A% 25 R v /N 2Lt e M T e )
P BEPRY S AN, A Bl HE g IR OGPl A
TSR PERR L o D571 RIS 38 o AR 5 2 £
R IR R, TZBRT R AR N EL Ak Y
RSN o

R MR, T/ NEL R B 5
AR SEEM R IR AR T ER RN, 5
N I e =N o | R A R B N S
RPN TR AT o AR P 8 e R Bt s e A (T
59, AR R RN A R B S ROE R &
BEIE™ . W B SARE N LS, B
B BRI e R B R LT AELA L™ X T
BOZ R ANV BERE AR PR IH AL . HoR%E
JE AT AN IR, HE LA A BT T A T AR
TR,

RHEIR IR A CWrEET MU, B
Pl IR B . AR BRI, N
Wk Z PR MmN AR S =T IR SS o AR
if, H= Wi e 2 A eI S, k5K
HESFEATT, KBriRfEh “Wiek” BRMUL—AD)
., skmdrhin AR, BCREIDT . CRum Ak
SRR B IR S e RAE R —2
B BRCRB B, AT IREEX, XN PARE
DRBUHR TR R A Vs . AR
B2 FET N EY AR . BTN, H

=
L
1

107

2025/11 NO.287 sEZL



MRFLTIEEM
China Excellent Milk Project

5| R BRI,
3.3 B X154 it i Bt 0 1 5 == 8] i 5@ () /8

XA R A FL AR, AR TR 2
PEAT T 1T ORI BT 7L Ze A I 1Ak BT i DXI,
se— Kkl B X R 2 S A EE,
I SO B ME Bt — 2P IR

Wy PR e KRR . (EBTAL RO, Xhiz
SIS o B i A U A A IR
], RS T RSN, s gE | 4
B o R . s A I — K, T
LAY R Rl D — K, 3R Bl 8 A5 AT 2
fRth 7R E AT L BT IR E A iz
WX FLA AL, BRI EARBIE N T T ok
M2 N 3, B RRZ A R, UhXERL 584
RIHRIR B s o T R ARE o

SRR O AERAE B 2 BRI N . 5 X
T T gs . DO L 0T IR SE 2 ER
W, HEROEEC, TR SR
TR FIRIS R | OB SR N % ) Toddfi i |
I PShnE—2, RMOVE IR TR iR
B ARG AT, MAbAEDL R E I e s s b 4
e, —HimERE Aok MY T8, S
B XM BRI B R B, AT
DR —o

IR 5 SR B P I RIS o 5 DX i
AR R ORISR B e BRI | AT
B FINLETEE M B AR O tE IR LRI S o Dl
BEWA, AR eIt SRS

T e s, SR IZ BRI T REIA 5 PR 2 it R B
YIS 53 553 AR A B I8k . kg, &

ZREOBR A | A R AR, el AR
S ERRMACFER LS, RN THERAD
MELLIEN TR, 1 S BOERI N AT
34 HBEFHINMBER: MEFBILIRHI
ANV AEN SR B RN, S5 i A

El

108

2025/11 NO.287 #iEZL

RHPRE . W REHAL DT A E . AR 10, AT
A AT 2R RO AL,
HIOME LA e —AH .

THPR R OR ST 5 H IBREE A R 3 17 ff
FEo BWROTTHBREON BAERZE b ORI i SRR
ORI, RS T REE AEE , ih
W A SREUHE R AR, BRI X 8 A 5 BRI
L P ZNFI R ZE AU B0 BB
IS, JRE AV Y E R = A B AT BN B R L
AR B PR BAKE LAZRAF AR B [ . B2 HH Y
&, AFESAC LR PO ZE O, A ,
K20 R, 2R 5 HH R I e 5
PO, BEFE TR, ISR
FENMER ST

TH 2RI VA B A R IR AN (A A AE B 7%
A o AT R DO P AL H Y, A
DU RO 21 2 s i AR v s ) - Wi AL
PR ARG G R E . M IRRE S0 BN A,
7 2 B R R b R O S
BN Il N R RT R 7L, HPRETE
AETCTR VA SRR 3P By R P By ot T PR it
R Z OISO SRR T I B . WEERYT, S
BT TR BSR4 2 R I 1= i i B 2 7, {AL
AN BT O BN I SR A A R AN,
bR IR S S

THERE R R R, BT Hia T R EIX .
(NP AEIN SR B b ) A NAELA I o 77t A A%
AR, g Rpaa R AR R H R
PE b, AR MBS L R X B T
NI N BRI, WA 1AL a5
R BT AR R .

4 FRFF5L AR Al SERE SR I
B REAE AR S 0B, FIPISNISE T £

NASRESS IR VERR Y &2 CE RN SN 2 AN s il
5 I R EE A PR



China Excellent Milk Project | {EfREL T2 &80

41 [ERAREH: £RUEE TR QHE
kR

eI E Sk, 1 RIRGEII B Dh iR K
JE FARFET X BER 58, R R SN 3 RS i1k
(EECH
4.1.1 IR bR

TE ISRl T 2Bk — 1™ i B ba it
iz At Pt HIBOR, ATAE B0 R NI Y
AR A4 cC, WIESREIAEESE ; frskinbh
T, AFLAE3e hINEE N T, H AR
JET R P HIAE0~4 °CEk2~6 CHFRLE XA
4.1.2 SnJSgiEAL

TE IR P St 2 I A o i W s A &R o AERT Y
=, WrA BRI e A A I s W 7R 2 gk
R AP B, A R R =TT
W =IATRH AN EFLBIIN T 5, a8
PRSI RS, G T AR AT
4.1.3 FRIKAE

TERIREE BTN T8 A BORGUS AN, 1
18 B B A e S IR B T B I Ak 2%
FE I s IR THSAPSE Al gk I ) R G e 1t
R, R TIRSR S B B RS . XM
“BORHRAE" BN EY, MR 1 %A 43K
i JBURRUE FURZ LS

42 RFIEH: “ZHZL” REFETHH

SIER

PER DR SR FL A, PR S P A 25 2410
AR TURETRR, RO TR T A
=T
4.2.1 BRI

PR S AR 2L SRS i 86 A, i) S5 R
Vi S AR PEER LM, LW e D6 i AR IR 4
12 AR P4 E7 d, X5 E 2SR,
1ML T T BALFE R A AL o
4.2.2 TR IER &

PRI “ =4 2” —FhRgk . hrgk.
WL EE T, 3R X 50 i) BT &t he b o 5 3
20234 AT 2022 A Rp80k R tE ) Wor, A
AAE P i TR AEAE b R BRI £ KR B T 2 ]
KA b, ASENFL AL BT O bR E TR
FERS TR, il g AR AR SRR HE T R, DT
P ETEAE L T AL . LAAESEFL ), DRI
FEIFRINETS T AEERS, HAEFLRE AR, IBs
FPRHE 2 = TR, PR RSOk 4 i 25 PR
B PR AR, XSO R AR N S B
S BRI
4.2.3 FRIREE

ARG TR ARE S e/ W e R ARSRIER)
AR, Rk, R EREN, &
15~20 min H Zhic skl BRI, AR5 afiad
TRE MR X R R, Al RGE 7 AT A
HEAZ S TR, DRSS AETS AT o

4.3 RHKEHR: “JREDE” HIRTRURBR SR

SR AITE ms e BT AL SO A S, L
HEEE" S igk, 801 TR RO BUN SO Z 0
A IE AT o
4.3.1 Bl bife

SR PN AL 7 i 2Rl T 25 ek FLR S
A SO o KT e B EL . SR Yh  E R
SR b CJRABEET RN T e
FCARWEL, MUEEIBTEEe hNEk A=, A
W, SRR E YOI . Whuh . o S L S 4 R
2~6 CHIMRIR RSP
4.3.2 BHAED S ) 5 B R0 SR IE

5 A=A R B A= s SR KT A Dl DA e 3808 2
BRI by, i B 2R wEA s SR AT =
SCHL T AV B R R EE Y R
FERTIR] . SRTPIRTT R, HR YRS B D
T SRR, 1245 R 58 RTINS
W LR E P (RIS ) A s i A P o
PR A PR

109

2025/11 NO.287 sEZL



MRFATEELES
China Excellent Milk Project

4.3.3 RGALIELE R

S RAMEATROIA R, R 7 SR X
FERS I HEN PP HILA, AR RS S IR Sk B A o BT
1 o 2 A s SR R R T R SR 1 B
WU, A IR SO PR 2 T

5 RA5RE

ASCB AR I A A Al Sk 5
B, BN T 057 JoT 5 I 3 1 B Ok
I R e AL AR O PR it IR TR] A D S i e A= 4
BIE . EABTERYE . IR S SR A R R S
E, A (A & AT REI 2 f B AP LI AR R
SRANRIIZ D SRR, 1]
TR S, RIS S0 Y 8 )77
Her i, Sy B AU BN sh A R BEEL Bt TR
F L H st RO (Rl B . SRR
7)) SRR R (AR bade . SREE
IR ) AR, IR R N S A D BT R
LA AN EE

JRBEARK, ISR U 5 4 5 BB R 5 225
G TFL TS R T e — AR PRI BB IE SR B A
A= BRInE,  “24 hERYST M HYL SRR
ST R AR S B A R, i
BT AR SR I T Z R BE 2, Pk
ISR 5 S R e W A R A oK oA Tl
B, PR AR | DXCHRE N R B BRI IR Y
P 227 R s —AERS AR IO ST 05 21 b 2R 5 e
IR, SBLMSREW T S =S HED)
AT s S0, 2 4R RE B ) SO Y
20— R IRLHS SCHLNS 7 5 R A SR A R B T
i, NEIEEN R REXNT B SE At s DUSE P 555
IR B TR, Il BRI . SRl
AR B AEIAA 25577 AT SR B 5 (bl , K
ATV A R EEEE TS 1)

gi b, N RPER R AR R S b gk, MY
ST AL BT BOR PR, BEHESDREA LA

110

2025/11 NO.287 #iEZL

ATb I R R . BLED] . BRI AR RO
VOB, XIS TR ZEH, R 8E SRR
ONANIERETENL R C

S 3L Hk

(11 &AL CREDDETR SR (2025) ) KATIN] PEE
iz, 2025-07-25 (004) .

(2] BRERE, BRifk, ki, BRSSO SR
TR GBI ADRETAE, 2024, 45 (3) : 55-61.

3] @A, TKER, R, et R s TR AR
PR o BB 2 BT 1] AR TR 4T, 2023, 39 (24) .
306-315.

[4] Wei Q, Wang X, Sun D, et al. Rapid detection and control
of psychrotrophic microorganisms in cold storage foods:
A review[J]. Trends in Food Science & Technology, 2019

(86) : 453-464.

[5] Giannuzzi L, Pinotti A, Zaritzky N. Mathematical modelling
of microbial growth in packaged refrigerated beef stored
at different temperatures[J]. International Journal of Food
Microbiology, 1998, 39 (1) : 101-110.

[6] Ziyaina M, Govindan B N, Rasco B, et al. Monitoring shelf
life of pasteurized whole milk under refrigerated storage
conditions: Predictive models for quality loss[J]. Journal of
Food Science, 2018, 83 (2) : 409-418.

(71 X, Ehid e FLIE & AR E S ] B Rk, 2007,
28 (7) : 535-537.

[8] Atuonwu J C, Ray J, Stapley A G F.A kinetic model for
whey protein denaturation at different moisture contents and
temperatures[J]. International Dairy Journal, 2017 (75) :
41-50.

[9] Halabi A, Deglaire A, Hamon P, et al. Kinetics of heat—
induced denaturation of proteins in model infant milk formulas
as a function of whey protein composition[J]. Food Chemistry,
2020 (302) : 125296.

[10] Lee S K, Klostermeyer H, Anema S G. The denaturation
of whey proteins in a processed cheese environment[J].
International Dairy Journal, 2024 (153) : 105897.

[11] Waraho T, Mcclements D J, Decker E A. Mechanisms of lipid
oxidation in food dispersions[J]. Trends in Food Science &
Technology, 2011, 22 (1) : 3-13.

[12] Ajmal M, Nadeem M, Imran M, et al. Impact of immediate
and delayed chilling of raw milk on chemical changes in lipid
fraction of pasteurized milk[J]. Lipids in health and disease,
2018, 17 (1) : 190.

[13] Ceribeli C, Otte J, Walkling—Ribeiro M, et al. Impact of non—

thermal pasteurization technologies on vitamin B12 content in



[14]

[15]

[16]

[17]

(18]

(19]

[20]

(21]

(22]

[23]

[24]

[25]

[26]

[27]

China Excellent Milk Project | {EfREL T2 &80

milk[J]. Innovative Food Science & Emerging Technologies,
2023 (84) : 103303.
KHETTE P HT2s. T/TDSTIA 013—2019 AEFLH T
BRI RIELS).
O'Connell A, Ruegg P L, Jordan K, et al. The effect of
storage temperature and duration on the microbial quality of
bulk tank milk[J]. Journal of Dairy Science, 2016, 99 (5)
3367-3374.
Allen J C, Joseph G. Subject: Flavour problems in stored
milk and cream: Chemical causes of flavour deterioration
in pasteurized milk[J]. International Journal of Dairy
Technology, 2010, 36 (1) : 21-26.
NG, VRREEE, SRITE, S5 RGIELRE B R a0 L PG i
FLOBOIR 2R ] P E R, 2022 (12) © 82-94.
ARG, AREHAR, (AT, A L A SCTC 2% 0 ) Fr) L J
ST D) B TR, 2009 (2) @ 97-98, 101.
Czank C, Prime D K, Hartmann B, et al. Retention of the
immunological proteins of pasteurized human milk in relation to
pasteurizer design and practice[J]. Pediatric research, 2009,
66 (4) : 374-379.
WiRME, A4, ZEMUHE A5 I IR AL DS VKA v R A7
B S U] 0 i Bt AR L BUR R B, 2017, 33
(12) : 99-103.
ST, A, XKW AT BPHIZEIMER I UHTALA- 1)
BB SR, 2024, 45 (4) : 205-210.
AR BRE COREER B D1RE, 2019 (12) @ 30-
33.
IMIE T A S Hepi & S BUIR 5 i —— PSR Al 5
IR Z A AT, 2022 (8) @ 10-12.
Tl CPEDRE RS (2025) ) RARINLPEE#
iz, 2025-07-25 (004) .
FHEB E AN T S8 TR ] T S e
2016 (11) : 28-29.
Paul G K, Stephen M M, Elishiba M M .Nexus between cost
leadership strategy and performance: fact or fallacy in milk
processing firms in Kenya[J].International Business Research,
2020, 13 (10) : 1-1.
W, AT R S TR BUR B R B ] P

(28]

(29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]

iz, 2013, 13 (3) : 1-7.

T e P L SRR R T A =4, 2010, 4 (4) ¢
54-55.

e, AR FRIENA B AT B A BTN 0 Bk e
X I] R E 25 5], 2025 (13) @ 78-80.

WREZ, BUSAREETFAHPRIINFLH] S B ik 55 i &
TERMWREI]. P EAROLZED, 2021 (4) @ 25-28, 43.
XTEPE BT ARSI I FL ]SS BT S5 P PE RIS
[D].ifitE: IR T RS, 2023.

TR FLH S B T ) RS (). R S, 2024
(9) : 133.

W, Wi, WAL ARG B R FLIL A R 020 B AL
FT——URM “LIFLIE” Bl B &5 i, 2015
(4) : 27-29.

FEHAe, BN AR & e 7L V4 S T A7 A 1) R B e} R S
PB——LDIMNA AR S EHE, 2024, 47 (2) @ 146-

149.

25K G0 LT AR ) (R R A D5 Gl Al 5 R T
WHEI) Bl 5 TE . 2024 (11) @ 172-175.

228, ERRH SR A BET, MOFETAEE R R
DTSRG, 2021 (3) : 47,

Cheng S, Shi X, Ren Y, et al.Improving the public's
willingness to purchase near—expired food to reduce food
waste: The case of milk products in China[J].Agricultural
Economics ( Zem & d & Isk @ Ekonomika ) , 2025, 71
(2) : 86-98.

AR T MR B (). 22K T, 2020 (18) @ 62-65.
Paterson M, Clark S .Use of auctions to assess consumer value
for fresh and end—of—code milk — ScienceDirect[J].Journal of
Dairy Science, 2020, 103 (5) : 4138-4150.

KRR, Ak A S RS B TR R R L],
FEFLSToll, 2015, 43 (8) @ 36-39.

2T, 202048 i E FL A& SR A R I BRI
DA AZE, 2019 (6) : 18-26.

BRI, REEA, Bikes, S50 CRERURT #ik, &
PRS- THR N TR, 2023 (9) @ 39-42.

SR AT R MAHUA B RIEE ] P
ATl 2024 (14) : 10-11.

An Exploration of the Correlation between the Timeliness and
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Abstract: With economic development and the improvement of public health awareness, consumers' demands for
the quality and freshness of high-quality milk are increasing day by day. Timeliness is a key indicator for measuring
the time span required for high-quality milk to travel from raw milk to the consumer end. Its length directly affects
product quality, market performance and the competitiveness of dairy enterprises. Based on the practical experience
of dairy enterprises and scientific analysis, this paper dissected the correlation mechanism between their aging and
quality, revealed the impacts of microbial proliferation and changes in dairy product components, and explored the
dairy product quality prediction methods based on kinetic models. Furthermore, it looked forward to the industry's
future research and practice in directions such as extreme timeliness, intelligent traceability, precise prediction
and sustainable development. This study aims to provide a solid theoretical basis and practical reference for quality
upgrade, supply chain optimization and consumer education in the dairy industry.

Keywords: high-quality milk; timeliness; quality prediction; kinetic models; dairy industry practices
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