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Abstract: [Objective]ln the industrial production of dairy products, incomplete equipment cleaning can lead to

microbial contamination and affect product quality. To further optimize the traditional Cleaning in Place (CIP)
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cleaning parameters, this study focused on the milk collection line and optimized the sequence of alkaline

circulation cleaning. The alkaline circulation time was shortened from 900 seconds to 600 seconds, and the pulse

frequency was reduced.[Method]Residual water samples were collected at multiple time points after cleaning,

and the hygiene of 5 key sampling points was verified using the ATP rapid detection method. Data analysis was

conducted using the two-sample T test.[Result]All ATP detection values after optimization were below the standard

limit (100 RLU) .[Conclusion]While ensuring the cleaning effect, it is possible to effectively reduce cleaning time

and resource consumption, providing a reference basis for the energy-saving optimization and risk assessment of the

CIP cleaning process in dairy product enterprises.

Keywords: CIP cleaning; cleaning optimization; risk assessment; ATP detection
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Table 1 Function Analysis of Milk Collection Line

TLFF g
e %??f%&%%&\%W¢%,%ﬂ
E A R AR, S R Py AR A S5
RIS EHEAY)
Wik ER:  EEEERY
MR YrkHnik
R 1 e g3 e R
G4 Yokl E A, A LR BB E MR A
AR AR, Gl 5 VA EI K KK B kAT
N B, PNEBEERN M R AR
I Yokl ), I TS
e S ) ALYk, Pk ER
i gg%ﬁ@%,ﬁﬁmﬂﬁﬁfﬁﬁwﬁ
B[] B A0, TR i e 0 I i




R
d i
—@—Q—gg
W L5
QE s « e s oo
g o =
= B H
E =3 i—
tDH hal—!ﬁl—l
B «#H sfh

F—n i
)

E%i
|

[

mL

‘:uﬁ

2026/06 NO.294 EHN

C
N
[m

s

>

e

>S

BT BN

g A

B 1 W%k I ZRiEE
Figure 1 Process Flow Chart of Milk Collection Line
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Figure 2 Timeline Diagram for Milk Collection Line Cleaning
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Table 2 Program Optimization Parameters
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Figure 3 ATP Detection Data Curve at Material Pump Outlet
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Table 3 Verification Data of the Effect of 900 Seconds of Alkali Circulation Cleaning Before Changes
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Table 4 Verification Data of the Effect of Post-changing Alkali Circulation Cleaning for 600 Seconds
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Table 5 Results of Two-sample T-test for Material Pump Outlet P-Value Analysis (P>0.05)
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Figure 8 Results of Two-sample T-test for Material Pump Ports
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Table 6 Results of Two-sample T-test P-Value Analysis for Filter Ends (P>0.05)
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Figure 9 Results of Two-sample T-test at Filter Terminal
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Figure 10 Results of Paired Import Double Sample T-test
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Table 7 Results of P-value Analysis for Two-sample T-test of Imported Data Replacement (P>>0.05)
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Table 8 Results of P-value Analysis for Two-sample T-test at the Outlet of Heat Exchanger (P>>0.05)
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Figure 11 Results of Two-sample T-test for Board Exit
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Table 9 Results of P-value Analysis for Two-sample T-test at the Valve Array Inlet (P>0.05)
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Figure 12 Results of Two-sample T-test for Valve Array Inlet

FITA B 0 B e R SR A A A AR HE EER (R10) .

3 i

AT 5T LA R 2R IS 2 At R T CIPIE e
BHRACKI AT, (B AE =7 TH R B

(1) BiFs e — . Ak — R Lk T
RS, RWEAFE LM MR LR
ZW SN IHE VA 2 R, S50 AL

RAHME) B E A 1 2 5tk .

() WMYEEA M. DCRHATPRGIEAE24 h
PRI HLAR B S, T E TR X AR A K
EEEHCR, M DAV 25 AT T S5 AR T AT LR X
G WO O B AN, R KR I 1
AR VA A 0 B i = B S A

(3) AL EA L o ASHIF FTAN I B 5 PR R[]
SRR SRR A AR B, R TE BRIREE . BRI B

151



Jii & % 4% Quality Control

% 10 FMEA XUB&2IFAdoh SOD $T47r4%

Table 10 SOD Scoring Table in FMEA Risk Assessment
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