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Abstract

The study focuses on optimizing a manual artisanal production
line for turnovers by focusing on key quality parameters like
dough weight, filling weight, sealing efficiency, and braiding
consistency. It reveals variability In product dimensions and
sealing performance across four shifts. Addressing shift-specific
challenges like lower sealing efficiency and worker fatigue
through training, task rotation, and quality monitoring led to a
20% reduction In defects and enhanced compliance with food
safety regulations. The study demonstrates the effectiveness of
systematic quality control in manual production, offering a
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Methodology

The sample size needed for a 95% confident interval is calculated
using the equation:
n=22p(1l-p)/E2

Where n is the required size, Z is the Z-score for a 95% confident
Interval (1.96), p is the estimated proportion of defective products
(assuming p=0.05 or 5%), and E is the margin of error (5% or
0.05), which calculates as follows:
n=1962*0.05*(1-0.05)/0.052

n=3.8416 * 0.05 * 0.95/ 0.0025

Results and Discussion

120 turnovers were sampled across four shifts, providing insights
Into the variability of dough weight, filling weight, and sealing
efficiency. The results showed consistent dough weight across
shifts, but varied filling weight and sealing efficiency. Shift 4 had
the lowest sealing efficiency (89%), possibly due to worker
fatigue, insufficient training, or equipment issues, incorrect filling
placement, undersized turnover, and overfilling. Implementing
targeted quality control measures improved turnover production
by approximately 20%, reducing non-conformities by
approximately 20%.
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Conclusions

The study aimed to optimize the production process in a manual
artisanal turnover production line by Implementing targeted
quality control measures. Key parameters such as dough weight,
filling weight, turnover length, number of braids, and sealing
efficiency were addressed to ensure compliance with established
standards. Significant improvements in product quality were
observed following interventions, including training sessions on
proper braiding technigues, monitoring processes for dough
weight and filling placement, and enhanced sealing procedures.
Data-driven approaches highlighted areas requiring immediate
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minimum of 73 samples per critical control point (CCP) Is needed provides valuable insights and practical contributions to the frozen
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The frozen food industry has evolved since the 1920s [1], with
flash-freezing methods and modern techniques like 1QF and
cryogenic freezing enhancing texture, flavor, and nutritional
retention [2]. However, Issues like freezer burn, microbial
contamination, and inconsistent texture remain challenges. Frozen
food manufacturing includes various products, including fruits,
meat, seafood, ready-to-eat meals, not-ready-to-eat meals, and
bakery and dessert products. Quality control is crucial for ensuring
consumer confidence, regulatory compliance, operational
efficiency, and resource management in the industry.

need to be adjusted. Adjustments to confidence intervals, such as
reducing to 90% for smaller sample sizes, are based on standard
statistical practices [5].

The project Involves a preliminary assessment, sampling and
baseline data collection, deployment of quality control measures,
testing and validation, reporting and continuous improvement, and
a detalled report. The first step Involves conducting interviews
with key personnel to understand existing practices and mapping
the production process to identify critical control points (CCPs).

98 }
1.0}

535
530} - v 30,5} £ M)
o c -
oy o p
A ' :
? 9 - 95
& 19 \u o
> > ~
- 525} * 100 R b 4
90!
')? 0% 29.5] 88
86}
51 54 — J—— - 29 0\ - ' o - - .  ndbiinid -—
Shint ] Shin 2 Shit 3 Shit 4 Shit 1 Shift 2 sShit 3 Shin 4 Shit ] Shiit 2 Shit 3 Shin 4

Dough Weight Distribution by Shift Filling Weight Distribution by Shift Sealing Efficiency Distribution by Shift

lines.

Future Work

Future research iIn this field should explore the iIntegration of
advanced technologies, such as Al-driven quality monitoring and
semi-automated braiding techniques, to enhance consistency In
artisanal production. Additionally, studies focusing on the long-

term 1mpact of ergonomic iInterventions and task rotation on
worker efficiency and fatigue management could further optimize
manual processes. Sustainability efforts, including the use of
biodegradable packaging and energy-efficient freezing methods,
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The second step involves collecting a minimum of 73 samples at i
each CCP and measuring quality parameters using a standardized ) —
template. The third step involves training staff in quality control 2 —
Inspections for manual production lines. The last step involves
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Statistical Process Control (SPC), which uses statistical methods

to monitor and control the manufacturing process, helping 10}
manufacturers detect variations that could lead to product defects.
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