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Study on the system of rapid evaluation methods for milk stability
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ABSTRACT: Objective To establish a method for rapid evaluation the stability of raw milk. Methods Through
the study of raw milk with different degrees of freshness designed, the heat coagulation time method was used to
detect the stability of raw milk, and the combination of phosphate addition method, calcium chloride addition method
and hydrochloric acid addition method was used to effectively identify the stability of raw milk by reducing the
stability of raw milk. Results In the experiment, the optimum sampling amount for the heat coagulation time
method was 120 mL, and the oil bath time was 40 min, a heat coagulation time detection device was developed,
included conical bottle, oil bath pot, condensing tube device, which effectively solved the problem of burning tube
and overflowing container during raw milk heating process. At the same time, the optimal addition concentration was
determined, 0.5 mol/L potassium dihydrogen phosphate solution 1.1 mL, 0.9 mol/L calcium chloride solution 0.66 mL,
and 0.1 mol/L hydrochloric acid solution 0.7 mL, which orrelated with heat coagulation time method, and a rapid

method for testing the stability of raw milk was established. Conclusion In this study, a rapid, batch and
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reproducible raw milk stability detection method is established to monitor and manage raw milk quality, and

providing a theoretical reference for exploring milk stability evaluation indexes and detection methods.

KEY WORDS: stability; detection device; heat coagulation time; phosphate addition method experiment; calcium

chloride addition method experiment
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Table 1 Result data of HCT method instrument
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Fig.1 Detection device of HCT method
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Table 2 Oil bath time result data of HCT methods
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PR e 1 AR I ] /min
/g /h 20 40 60 80

0 JAsfk oAb JoAEfk ek
A3 0 24 JAsfk JoAsME JoAEfk ek
48 T AR A AL
0 TRk TR BERE B
AFL 0.1003 24 AL oA BRI BER
48 T BEE BB BRI
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R3 BBRERMEIILERQ4 h)
Table 3 Experimental results of phosphate addition method (24 h)

B i £ REFR S
v s — n e
Bl mriie AL ETUmL  BEUR RS EmL @%%j}‘“w Kk AR H
I /mL /mL
0.8 0.4 +
0.9 0.3 +
7] X Hj ! /\\ .
1 0.1003 300 600 24 10 1.0 0.2 + 7“%%,1’%)@%%
1.1 0.1 +
1.2 0 +
0.8 0.4 +
0.9 0.3 +
2 0.1003 200 600 24 10 1.0 0.2 + CERTE-$/R7]
1.1 0.1 +
1.2 0 +
0.8 0.4 + W/ NERY)
0.9 0.3 +
3 0.1003 100 600 24 10 1.0 0.2 +
AH 55 2R
1.1 0.1 + VL AR
1.2 0 +
0.8 0.4 -
0.9 0.3 - TLERY)
4 0.1003 0 600 24 10 1.0 0.2 -
1.1 0.1 +
1 o N W/ NERY
1 + RN G R R AN, -FOREE R EATE, TH.
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3R 4 Bz 3R 4 AT AL AIRIE R SCE 16 h S, LA 100 pL AT IRBAE, (EMA 50 pL fBEaE P BGA TR A RE i H LA
JRE A R YRS, BT A 0.8 mL 9 0.5 mol/L #§F& BEIEORYY, TR BRI N R .

x4 BBRERMALEEER (16 h)
Table 4 Experimental results of phosphate addition method (16 h)

RS 5 Jb PR A
B , - N . R — 4 RE
" WE e MARML  EF/mL BHEA REREmML RELES "
P /mL /mL
0.8 0.4 - ToE Ry
0.9 0.3 +
1 0.1003 100 600 16 10 1.0 0.2 +
B 22
1.1 0.1 +
1.2 0 +
0.8 0.4 -
0.9 0.3 - ToERY
2 0.1003 50 600 16 10 1.0 0.2
1.1 0.1
. 20k
1.2 0
0.8 0.4 -
0.9 0.3 - ToERY
3 0.1003 0 600 16 10 1.0 0.2
1.1 0.1
W/ NEORY

1.2 0
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MR E AR 22, GULESTR L SIS A5 o B, HCT 555
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mol/L SALES R R e VAT, ARG NI SE 0025 SR PE,
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SEGEE R, EASIINEYS HCT Jrikcdk, fk
g PP E A LR E M, SEBR G AR Py R B AR LA B
FREMERTE L, BRI B
2.4 ERECRIESKIGEER

B AR KA I 2 R

B 1.3.4 ROFIFHT a Al b KRS, 2B AAR RIARFR
[ 0.1 mol/L EFRIFTRIR ST, HRAE 1.3.4 vh ()4l A0 B A,
SEELANER 9 TR . 3R 9 WA, AR (IS BRE S IGE
HCE 24 h, A 0.6 mL #10.7 mL 9 0.1 mol/L LR W FE
SRR AR FURIRLCE 24 h 5, A 0.7 mL 4 0.1 mol/L
ER TRV ORE S S B BH M o 38 3 AR RS N A A= LS e s
WFSE, HENA 0.7 mL 9 0.1 mol/L $h R VAR A fe A0k ),
R REUELMR E AR 2, S A FLIECE R I 25 ST
MKMESR.

2.4.1

RS BEREURMSESLIREEROKIBETE)
Table 5 Experimental results of phosphate addition method (bath time)

FE il 2% pisLib- LT
FEf s A kR RN PR Sgmpk okipeil AR R
/g /uL /mL B /mL /mL /min
4 +
1 0.1003 100 600 24 10 1 0.2 2 1 B 2R
7 +
4
5
2 0.1003 0 600 24 10 1 0.2 . TCERY
7




%17 T, S AEFURRE MEPGE PR 5 R RS 317

F 6 WEREIAMES HCT F5iE KB RIN L
Table 6 Experimental results were correlated between phosphate addition method and HCT method

T i 2% WEIRERUS IR 5256 HCT : 523 4 SUR A 25 5
#‘_ [=] . - =% K ,‘:: i =
TOWENE AR, BRCEE Rk, R 20 min 40 min
/g /uL I /mL /mL
1 100 + BT e
B EZRY
2 0.1003 50 16 1.1 0.1 + BN NG
3 0 + e/ INEUIR JoAEfk HETH
4 0.1003 0 0 1.1 0.1 - TR ToAE AL ToAs b

®7 SUERMEIEER

Table 7 Experimental results of calcium chloride addition method

B i A AEER A
BEGR peemn AR AR o BREG SR B e
/g /uL /mL /mL /mL
0.48 +
0.54 +
1 0.1002 300 600 24 10 0.60 + KASTE, WY
0.66 +
0.72 +
0.48 +
0.54 +
2 0.1002 200 600 24 10 0.60 + W4 LR
0.66 +
0.72 +
0.48 + UNIVE IR
0.54 + B 2R
3 0.1002 100 600 24 10 0.60 +
0.66 + PN LX)
0.72 +
0.48 -
0.54 - TR
4 0.1002 0 600 24 10 0.60 -
0.66 + e/ NERYY
0.72 + B 2R

R8 SWIERMAES HCT HFEXBKIIN S

Table 8 Experimental results of association between calcium chloride addition method and HCT method

FE A ARG TR S HCT : 523 4 40K A 25 5
)F:‘g 1 . . = AR
"OBEAR AR phigm VERERC BT 20 min 40 min
/g /uL /mL
1 300 + W s
2 200 + Y 2R BT BT
0.1002 24 0.66 . )
3 100 + g NG
4 0 + e/ NELRY TAAk Hih
5 0.1002 0 0 0.66 - T RY JoAEk JoAEk
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FR QRN BRI, &5 5458 10 Fit/s o 3R 10 FTALL
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IRV R M d 2, ERRVR IR LIRS O PR, B
W1 2Lk, HCT 3L S0 Ie H ZUIRASTE 20 min HHINEESS; £
FURIRAE 24 h )5, A 0.7 mL (1 0.1 mol/L EhMRVA WA

FEVEAEE, ERRRVS IR SLIRAE oM P, HCT JASL5 4]
R 40 min HIUEELS; BEFAEZLMA 0.7 mL 1 0.1
mol/L kR 7 e 8 PRI, R RS I ik 2 3 45 L B
HCT % 5E 04 UIRASTE 40 min P& H BREESS .

SLIZE R, BRI HCT JrikocHk, Aefg
SCPL L A SRR E T, SCBUE A N Z A LA S R
TEPERIE L, B2 A0 I B 2k o

F9 RBRMESBLER
Table 9 Experimental results of hydrochloric acid addition method

P4 U FRAR A
FE AT RN Zh R JRE

" BEAEFg MAJRAL  AFLmL it [ /h B b /mL m%&“‘gﬂ& JCHI7K/mL )
m
0.7 0 + B 2 ZORY)
0.6 0.1 - /N ERY)
0.5 0.2 -
0.4 0.3 -

1 0.1003 100 600 24
0.3 0.4 - ‘
0.2 0.5 -
0.1 0.6 -
0 0.7 -
0.7 0 + /N EORY)
0.6 0.1 -
0.5 0.2 -
0.4 0.3 -

3 0.1003 0 600 24
0.3 0.4 - TERY)
0.2 0.5 -
0.1 0.6 -
0 0.7 -

£10 BEFMES HOT HEXHIRER
Table 10 Correlation experimental results of hydrochloric acid addition method and HCT method
B il AR S HCT B9 oA BUR A
A PN
" weEAENe  MARAL B i L iy 20 min 40 min
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1 100 + IkTS $VN7] BET ot
0.1002 24 0.7 X . -
2 0 + /N gARY) T BETH
3 0.1002 0 0 0.7 - TR Tk Tz
B AN, 5 HCT JridioCHk, gy Pt ialA: 43
3 & 2 Rk, HZArhra A, R gl RALHERS, I HoAR

A LA E MR 7 B N BT SR B S e AR
ASBIFSE T A 0T SR A R RS ORI o I 8] S5 Y
SLERWESE, AL T HCT J5 i1 SLARE P B e,
[RJEF S 5 A BRI A 0 3 R 2 7L 2 e ORI A S5 AN R 3
G, BT T HCT LRI, AN DI S E T # R
UL FACESASINE, ERFRES A A FLAS R 5

S BUARER E AR FUARE M, T I R LR, $R =3L
il it 2 7 Al 3 7 e

SE Mk
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