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ABSTRACT: Lanting is a traditional snack from Kebumen, which is made from cassava. Based on interviews with business owners,
some lanting products are often returned by consumers. Therefore, improving the quality of Lanting is necessary to satisfy consumer
needs. Meet consumer needs, it can be done with the House of Quality (HOQ), which will be developed with Taguchi's experimental
design to get the best combination of parameters to meet consumer needs and make the product robust. This study aims to determine
the priority attributes of consumers for lanting products, to know the factors that affect consumer needs, and to determine the most
optimal combination of parameters that can meet the priorities of consumer needs. The results of distributing questionnaires show
that the priority of consumer needs for lanting products is the crispness of lanting. The HOQ shows that the technical responses that
have a strong relationship with consumer needs are the amount of frying (A), frying time (B), and frying temperature (C). These
technical responses will be used as factors in experiments using the Taguchi method to determine the best combination of parameters
that can improve the crispness of lanting. The results of the ANOVA analysis found that the factors that had a strong effect were
factors A and C. In the SNR analysis, factor A contributes 96.1%, B 1.2%, and C 2.7%. The most optimal combination of parameters
that can provide crispy lanting is the number of frying as much as twice, a frying time of 3 minutes, and a frying temperature of
170°C.
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INTRODUCTION

Snack production is an essential sector in the food industry
(1). Globally, in 2022, the total production of snacks is valued
at $584.58 billion (2). Snacks have increased in popularity
because they can provide a satisfactory taste, increase
consumer appetite, are conveniently ready to eat, and are easy
to handle (3).

The global population has also increased the demand for
quality and affordable food products (4). It is a challenge for
the food industry to provide high-quality food at an affordable
cost to compete in the global market. Competition in the food
industry forces companies to continue being innovative and
supporting the quality of their products (5). Companies must
understand what consumers need and want and how
consumer priorities can be met on product attributes (6). Food
quality is the most significant factor that food companies
must consider because product quality is related to the
suitability of the product to be used, where a food product
must be able to meet customer needs and expectations (7). In
addition, the food industry requires statistical approaches,
experiments, and other operational advantages to overcome
the increasing challenges in food production.

According to the Kebumen Central Statistics Agency
(BPS) research (8), the number of industries in Kebumen
Regency is 56,402 business units, where the largest small

industry is the food industry. One of the famous foods in
Kebumen Regency is lanting (8). Lanting is a traditional
snack from Kebumen Regency made from cassava shaped
into a figure eight with several flavor variations (9). Many
small industries or MSMEs produce lanting, including Tuti's
MSME. Mrs. Tuti MSME is one of the small industries
producing authentic lanting from Kebumen. Currently, Mrs.
Tuti's MSME is trying to improve the quality of lanting
products so that they can compete with other lanting products.

Based on interviews with business owners, some lanting
products are often returned by consumers. This is known
because lanting products do not suit customers' needs, such
as the color of the lanting that is not bright enough, the taste
that is not savory enough, and the crispness of the product that
does not follow the needs and wants of consumers. From this,
MSMEs need to improve the quality of their products
according to the needs and wants of consumers. The
challenge in improving product quality is that the developed
product must be able to meet the needs and wants of
consumers (10). Product quality is seen as the product's
ability to satisfy consumer wants (10). The effect of product
quality is essential because it can improve consumer
satisfaction with the product and consumer loyalty to the
products used (11). Therefore, it is important to improve
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product quality by consumer wants so that the products
produced can compete and be accepted by the market.

According to Armand V. Feigenbaum, quality must begin
with identifying consumer needs and finish with the product
or service that can satisfy consumers. Consumer needs and
wants are determined to identify critical issues in the design
of food processes and products (12). To maximize consumer
needs and wants, the Quality Function Deployment (QFD)
method has been widely applied to many companies (7).
According to (13), QFD is a particular way to create
consumer needs and wants as an integral part of the design
and production of a product or service. The central part of
QFD is the House of Quality, a tool to interpret the
consumer's voice into technical product responses (14). HOQ
consists of six matrixes, including the voice of customers,
technical Response, relationship, benchmarks, correlations,
and technical assessment (15). QFD can be used as a first step
to improve product quality according to consumer needs and
wants.

Quality improvement can be done with several methods,
including the Taguchi Method. The Taguchi method is a new
method in engineering that aims to improve product and
process quality simultaneously and to reduce costs and
resources (16). The advantages of this method are its
effectiveness, simplicity, ease of analysis, and speed up the
experimentation process (8). This method can make the
product insensitive to various factors and make the product or
process robust to noise factors (17). The Taguchi method
seeks to find the optimal level for the control factor by
minimizing the response variance towards the optimal
Response, and it significantly reduces the time required to
conduct experiments (18). From this, the Taguchi method
seeks to obtain the best combination of levels and factors to
improve product quality.

Previous studies that used the Taguchi method to improve
the quality of food products were conducted by (18) related
to fermented chickpea flour, related to enhancing the taste
quality of fish crackers. The results obtained the best
combination of factors and levels in improving the taste of
fish crackers, and the most influential factor is the fish broth.
(19) Using Taguchi Grey Analysis, related to Djulis
Sourdough Bread, obtained the optimal formula to produce
Djulis Sourdough with good texture, color, and quality.

This research focuses on improving the quality of Lanting
Kebumen products by designing experiments using the
Taguchi method. The first step is to get the voice of the
customer to find out the needs and wants of consumers for
lanting products. The results of the customer's voice will be
developed to obtain technical responses that can meet
customer needs. The results of the relationship between
technical responses and customer needs will be used as a
control factor in the design of experiments. Taguchi
experiments combine existing factors and levels to maximize
experimental results. So, it is expected to produce the best

combination of factors and levels to improve the quality of
Lanting Kebumen products.

METHOD
Quality Function Deployment

Quality Function Deployment (QFD) is a structured
approach to finding consumers, understanding consumer
needs, and ensuring that consumer needs can be met with
product specifications provided by the company (20). QFD is
a method used to determine consumers' needs and wants,
interpreted into technical requirements, manufacturing
systems, and production planning precisely and accurately
(21). QFD can be applied to various fields, such as food
products, agriculture, services, fruit, organic products, olive
oil, and meat products (21). In the food industry, QFD can be
helpful in product development's planning and design stages
by making modifications and adjustments according to food
industry specifications (22).

QFD has four phases for product development, but the
primary key in QFD is in phase 1, product planning,
commonly known as making a House of Quality (HOQ) (23).
HOQ has six graphical matrix components: customer needs
and wants, technical Response, technical Correlation,
relationship, technical matrix, and planning matrix (16). The
HOQ matrix can be seen in Figure 1.

Technical
Customer Correlations
needs and
benefits Technical Response
(Substitute Quality
Characteristics)

I Planning matrix

f«————— Technical

Response
Priorities
Competitive

Relationships Technical
Benchmarks

Technical Targets

Figure 1. House of Quality

These matrixes can clearly illustrate the relationship
between technical requirements and product technical
responses and identify comparisons with competitors who
have similar businesses (16). The primary key in making
HOQ is to focus on customer needs so that the development
design suits consumers' needs. A questionnaire was
distributed to get consumer needs.

The questionnaire determined consumers' needs and
wants for lanting products. The needs and wants of consumers
that have been obtained are then developed into technical
responses that can meet consumer needs. The prioritization of
consumer needs and wants and technical responses that have
a strong influence will be created with Taguchi's
experimental design to meet consumer needs.

Experimental Design

Experimental design is a technique that describes and
investigates various experimental situations and allows many
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factors to be manipulated to determine their effect on the
intended output response (24). In experimental design, three
principles must be considered: replication, randomization,
and local control (25). The use of experimental design in
developing products can create products that are robust to
environmental factors and other sources of variability (26).
One of the experimental designs that can be used is the
Taguchi experimental design.

Using Taguchi's experimental design allows for the
evaluation of multiple variables affecting a product or process
at various levels using several experiments (27). Taguchi's
methods improve product and process quality by identifying
factors affecting product quality and efficiently optimizing
experimental conditions (27). The Taguchi method seeks to
find the optimal level of control factors by minimizing the
variance towards the optimal Response and significantly
reducing the time required to conduct experiments (23).

Orthogonal Array

Using orthogonal arrays can reduce the number of
experiments conducted, reducing the cost and time of
experimentation [28]. Orthogonal Arrays deal with equation
calculation and evaluate functional reproducibility [29]. The
orthogonal array table consists of rows and columns. The
number of rows indicates the number of experiments to be
conducted, while the number of columns indicates the
number of factors to be observed [30]. The orthogonal array
matrix used in the Taguchi method can be seen in Table 1.

Table 1. Orthogonal array

Combined
Level
L4(23) L9(34) L16(45) L25(56) L13(21X37)

2level | 3level | 4level | 5level

L8(27) L27(3l3) Le4(421) - L32(21X49)

le(zll) L81(340) _ _ L36(211X312)
L16(2%) | - - - L3s(23x3%)
L32(23l) - - - L54(21X325)
L64(2 63) - - - L5o(21X51l)

The orthogonal array is denoted by La(bc), where L is the
Latin square, notation a represents the number of
experiments, b is the number of levels for each factor, and ¢
is the number of factors used (16).

Signal-to-Noise Ratio

Signal to Noise Ratio (SNR) can be defined as the ratio of
sensitivity to variability (18). In SNR, signal relates to the
actual expected value, while noise relates to the unwanted
factors in the measurement. The S/N ratio can be understood
as the inverse of variance. Maximizing the S/N ratio reduces
process variability against unwanted changes in the
surrounding environment or noise factors (20). To minimize
the variability, the factor level that produces the most
significant S/N ratio value must be selected. This is because
variability is inverse to the S/N ratio (28).

The Taguchi method describes three types of optimization
criteria for response variables: Larger The Better (LTB),

Nominal The Best (NTB), and Smaller The Better (STB). The
more significant the result, the better the result will be in
maximizing the result with the ideal target at a higher value
(29). The smaller, the better, the type where it is desired to
minimize the result with the perfect target at a smaller or
minimum value. Nominal, the better is the kind with a finite
target point to be achieved (23).

The S/N ratio for STB characteristics can be calculated using
formula 1.

S/N = —10 x logZ )

The S/N ratio for NTB characteristics can be calculated using
formula 2.

S/N = 1010g(%) @)

The S/N ratio for LTB characteristics can be calculated using
formula 3.

2
S/N = —log= 3)
Whereas,
y: the Response of a particular factor level combination

n: the number of responses from a particular combination of
factor levels.

Analysis of Variance

In the design of experiments, Analysis of Variance
(ANOVA) is applied with mean values and S/N ratios to
determine the parameters and effect values that affect the
product. S/N Ratio analysis provides data on the significance
of a parameter compared to other parameters in terms of the
effect of the response variable. Meanwhile, ANOVA
provides data on the significance of parameters on the
response variable. ANOVA is a method that helps understand
the contribution of influencing factors to the response
variable (30).

RESULT AND DISCUSSION

Customer needs identification is conducted to determine
consumer needs for lanting products. Identification is
performed by distributing questionnaires containing six
attributes to 30 consumers. The questionnaire comprises
consumer perceptions and consumer expectations of lanting
products. The attributes used in the questionnaire can be seen
in Table 2.

Consumers will fill in the level of suitability and importance
of lanting products with a scale range of 1-5, where the most
significant scale indicates the level of suitability and
importance that best suits consumer needs. The data that has
been collected is then tested for validity and reliability. The
validity test uses a 5% significance value with a rtable value
of 0.361. Data is valid if the rcount is greater than the rtable.
The validity test results can be seen in Table 2.
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Table 2. Validity Test

N | Attri | Validity Test ravle | Desc

0 | bute | Perception | Expectati

on

1 | Q1 0,592 0,624 0,36 | Valid
1

2 | Q2 0,595 0,570 0,36 | Valid
1

3 |Q3 0,720 0,660 0,36 | Valid
1

4 | Q4 0,407 0,448 0,36 | Valid
1

5 | Q5 0,461 0,701 0,36 | Valid
1

6 | Q6 0,710 0,665 0,36 | Valid
1

The reliability test is conducted using the Cronbach's
Alpha value, where the data can be said to be reliable if the
Cronbach's Alpha value is 0.6.

Table 3. Reliability Test

Attribute Reliability Cronbach's Desc
Alpha

Consumer 0,625 0,6 R

Perception

Consumer 0,646 0,6 R

Expectation

Technical Response, Correlation of Technical Response
and Relationship

The Technical Response contains those technical
responses that can fulfill customer needs. Ten technical
responses can fulfill all consumer needs. These technical
responses consist of cassava type, amount of milling, pressing
time, steaming time, kneading time, amount of frying, frying
time, frying temperature, and draining time.

Technical Correlation contains the relationship between
technical responses. The relationship between technical
responses has a positive and negative relationship. A positive
relationship indicates that the relationship between technical
responses is directly proportional, while a negative
relationship indicates that the relationship between them is
opposite. Technical Correlation consists of strong positive
(++), positive (+), unrelated, negative (-), and strong negative
()

The relationship is made by connecting consumer needs
with technical responses. A relationship has a relationship
that can be seen in the following table.

Table 4. Relationship

Value of Satisfaction, Importance, Overall Importance,
and Relative Importance
The value of satisfaction and importance are calculated

using the following formula.
T = CRSVy+CRSVy++-+CRSV

: @)
Overall Importance and Relative Importance are
calculated using the following formula.

_ . _ Tpenting
Overall Importance = Tpenting (Tpuas e —— Ualue)
©)
Relative Importance = Overall Importance 400,

Y. Overall Importance
(6)

The calculation of relative importance is conducted by
determining the weight as a consideration for selecting
prioritized technical responses. The calculation uses the
following formula.

a = XisiRijc (7
Whereas,

Rij : relationship matrix

Ci : customer importance

House of Quality

House of Quality (HOQ) is composed of several matrixes:
customer needs and benefits, technical Response, planning
matrix, relationship, technical correlation matrix, and
technical priorities. Combining these matrixes will produce
the HOQ form, which can be seen in Figure 2.

SN
PaaN
A F \
(X X+ " \
A+ <3 / >
/ + 0 A+ /
g g 8
& 2 15
i3
5 E|E
a = le
- T |2
& s | B
3 | &
Flav A @ 460 (337 [150 | 186
Text [CRNe] (o] ®@ 0|0 4,47 | 3,27 (1,55 | 191
Grispy A fe) ® ® ® A 463 (327 [161 198
Arom A o] Al A 4,40 {387 (098 | 123
Col ® @l ® 420 [393 (089 [ 11,1
size [e) 4,00 | 3,07 [ 1,55 [19.1
Absolute Interest | 91,6 [ 134 | 139 [ 134 458 | 12 | 0 [a19|o73|e73| 48 | 0 .
Relative Importance | 19% | 3% | 3% | 3% [10% | 3% | 0% | 17% | 21% | 21% | 1% | 0%

Figure 2. HOQ of Lanting

Taguchi Experimental Design

The Taguchi method was conducted to obtain factors and
levels that affect the crispness of lanting. The factors used in
the experiment are technical responses in HOQ that have a
strong relationship with lanting crispness, which are the
amount of frying, frying time, and frying temperature. This
experiment uses three factors, and each factor has two levels.
The factors and levels utilized can be seen in Table X.
Orthogonal Array is selected based on the factors and levels
used in the experiment. This experiment used three factors
and two levels, so L4(23) was chosen. The Orthogonal Array
matrix used can be seen in Table 5.

relation Symbol Value

strong o 9

moderate (@] 3

weak A 1

no relation 0
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Table 5. Factors and Levels
Code | Factors Levels
1 2
A The amount of frying 1x 2X
Frying time 3mnts | 5mnts
C Frying Temperature 150°C | 170°C
Table 6. Factors Combination and Levels
Experiments Factors
A B C
1 1 1 1
2 1 2 2
3 2 1 2
4 2 2 1

The experimental results were then tested for hardness
using a Texture Analyzer (TA TX-Plus). The test results are
shown in Table 7.

Table 7. Test Results

ANOVA Mean Value

The analysis stage is conducted by calculating the
Analysis of Variance (ANOVA) and Signal to Noise Ratio
(SNR) on experimental results. ANOVA calculations are
conducted to test the initial hypothesis of the data. The initial
hypothesis relates to whether or not the treatment affects the
response variable. This analysis aimed to determine the
optimal combination of parameters (6).

Main Effects Plot for Means
Data Means
A B [
7500

F000

§500 \
5000 .
5500 e \

5000 \

Mean of Means

4500

4000
1 2 1 2 1 2

Figure 3. Main effects Plot for Means

The level effect can be seen from the mean value, close to the

Experiments | Factors Replical | Replica2
P AlBlC P P lanting crispness value of 3969.344 gf. Based on the mean
1 1 11 |1 | 7834877 | 8889 177 value response, a combination of factors and levels is
2 1 ]2 |2 |5541,637 | 6722,517 obtained: factor A level 2, factor C level 2, and factor B level
3 2 | 1|2 |3457,772 | 3582,789 2.
4 2 |2 |1 |4957,122 | 4797,767
Table 8. ANOVA Mean Value
Sources | SS DF | MS Fratio | SS' Ratio % | F Table | Desc
A 18582918,456 1 18582918,456 58,367 | 18264537,289 | 68% 7,71 Reject
Ho
B 380877,701 1 380877,701 1,196 62496,535 0% 7,71 Accept
Ho
C 6433693,424 1 6433693,424 20,208 | 6115312,258 | 23% 7,71 Reject
Ho
e 1273524,665 4 318381,166 2228668,164 | 8%
SSt 26671014,2466 7 3810144,892 26671014,247 | 100%
Mean 262017917,5 1
Sstotal 288688932 8

The decision to hypothesis is made by comparing the Fratio
value with Ftable. If Fratio>Ftable, then HO is rejected, which
means there are factors that influence the crispness of lanting.
From the calculation results, factors A and C have an
influence on the response variable, while factor B does not

affect the response variable. Factors that do not influence the
response variable are then pooled up. In pooling up, factor B
will be included in the error factor. The results of the pooling
up calculation can be seen in Table 9
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Table 9. Polling up Mean Value

Sources Pooled SS DF | MS F SS Ratio F

ratio % Table

A 18582918,456 1 18582918,456 56,162 18252037,983 68% 6,608

B \% 380877,701 -

C 6433693,424 1 6433693,424 19,444 6102812,951 23% 6,608

e \% 1273524,665 -

Polled 1654402,366 5 330880,473 1,000 2316163,313 9%

SSt 26671014,247 7 3810144,892 26671014,247 100%

Mean 262017917,483 1

Sstotal 288688931,729 8
The results of ANOVA calculation after pooling up obtained Table 10. SNR Value
factors A and C influence the response variable, with the Exp. |[A |B |C |R1 R2 SNR
contribution of factor A by 68% and factor B by 23%. After

obtaining the influential factors, the prediction of optimum 1 1 |1 |1 |7834,877 | 8889,177 | 20,997
cond_itions _and the avera_ge_ value ?s calculat_eq. The 2 1 |2 |2 |5541,637 6722517 | 17,318
confidence interval a.nd prediction of optl-mum-condltlops are 3 2 |1 |2 |3457.772 | 3582789 | 32,003
performed to determln.e whether the conflrma.tlon experlm.ent 7] > (2 |1 | 4957122 [ 4797.767 | 32.727
is acceptable. Experiments are accepted if confirmation
experiment results intersect or fall within the confidence

interval value of the optimum condition prediction. The Main Effects Plot for SN ratios

A B C

calculation of optimal condition prediction and confidence
interval is as follows.

a. Estimated optimal state of all data
- _ X
y== 8)
_ 7834,877 +8889,177 + -+ 4797,767
y= 8
y =5722,957
b. Predictions of optimal conditions

Hpredictea =¥ + (A_z -9+ (C_z - %) 9)
Upredictea = 3302,084

C. Mean value confidence interval

1

Clyean = i\/Fa;vl;vz X MSpoolede X m (10)

Clean = ij6,608 X 330880,473 x 2,667

Clean = 1905,495
Then, the confidence interval for the mean value is :

#predicted - Clmean < .upredicted < ﬂpredicted + Clmean
2396,589 < 3302,084 < 4207,579

ANOVA SNR
The Signal to Noise used is Nominal The Best (NTB).
NTB SNR calculation uses the following formula.
52

Recapitulation of SNR calculation in table 10.

Mean of SN ratios
| ]

¢
1 2 1 2 1 2

Signoi-to-noise: Nomingl is best [10xLog 10{Ybar 2/ #2))

Figure 4. SNR Effect Response

Based on Figure 4, the order of the influence of factors
and levels on the response variable is obtained based on the
SNR response value. To minimize the variance value, select
the highest SNR value. This is because the SNR value is the
opposite of the variance itself, so the highest SNR value can
minimize the noise and make it smaller. Therefore, we get a
combination of factors and levels based on the mean value
response: factor A level 2, factor C level 1, and factor B level
1. The ANOVA SNR calculation is in the following table.

Table 11. ANOVA SNR

Sources SS DF | MS %

A 174,422 1 174,422 | 96,1%
B 2,182 1 2,182 1,2%
C 4,847 1 4,847 2,7%
SSt 181,4517 |3 60,484

Mean 2654,558 |1

Sstotal 2836 4
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The contribution percentage shows how much influence
the control factor has on the response variable under research
(31). The calculation also shows that the factor with the most
significant contribution is factor A (the amount of frying) at
96.1%. This indicates that factor A greatly influences and
contributes to reducing the variance in the response variable.
After obtaining the influential factors, the calculation of
optimal condition predictions and SNR value confidence
intervals is then carried out. The calculation of predictions
and confidence intervals is as follows.

a. Estimated optimal state of all data
S LY
n n
_ 20997 +17,318 + ---+ 32,727
n= 4
7 = 25,761
b. Predictions of optimal conditions

Hpredicted = ﬁ + (A_Z - ﬁ)
Upredictea = 25,761 + (19,158 — 25,761)

Hpredictea = 3302,084
C. Mean value confidence interval

1
Clmean = i\]Fa;vl;vz X Mspoolede X W

1
Cloan = ij18,513 X 3,515 x 5

Clyean = +5,704
Then, the confidence interval for the mean value is

ﬂpredicted - Clmean < #p‘redicted < Mpredicted + C[mean
26,661 < 32,365 < 38,069

CONFIRMATION EXPERIMENT

Confirmation experiments were conducted to validate the
optimal level settings obtained. Based on ANOVA and SNR
calculations, confirmation experiments are conducted with
the best combination of factors and levels that influence the
response variable. Table 12 shows the combination of factors
and levels used in confirmation experiments.

Table 12. Confirmation of Factors and Levels

Factors Levels \L/Z\I/S:e
The amount of Frying 2 2X
Frying Time 1 3minutes
Frying Temperature 2 170

The results of the confirmation experiment using the optimal
level setting were then tested for hardness using a Texture
Analyzer to obtain the level of crispness of the lanting
product. Texture Analyzer results can be seen in Table 13.

Table 13. Confirmation Experiment Results
Experiments Results
1 4034,252
2 3917,143

The confirmation experiment confidence interval calculation
is conducted as follows.

a. Mean Value of Confirmation Experiment
Xy
Uconfirmation = T
4034,252 + 3917,143
.u-confirmation = 2
Uconfirmation = 3975,698
b. Mean Value of Confirmation Experiment
Confidence Interval
1 1
CIconfirmation = i\/Fa;vl;vz X MSpooled e X (m + ;)

1 1
Clconfirmation = i\/18,513 X 3,515 x (E + E)

CIconfirmation = i8:066
Thus, the confidence interval of the confirmation experiment
is
.uconfir - Clconfir < l—lconfir < l—lconfir + Clconfir

2592,531 < 3975,698 < 5358,864

The results of the confidence interval for the confirmation
experiment were then compared with the confidence interval
of the optimum condition prediction. The following figure
compares the confidence intervals of the optimum condition
prediction and the confirmation experiment for the mean
value.

Comparison of confidence interval of prediction and
confirmation experiment

2592,53 5358,86
2396’ 4207.58 -

—— + Prediction

* Confirmation

Figure 5. Mean Value of Confidence Interval

The confirmation experiment using the optimal level
setting can be said to be successful or accepted because its
confirmation value is within the prediction interval. From
Figure 5.1, it can be seen that the mean value confidence
interval of the confirmation experiment results overlaps with
the confidence interval of the optimal condition prediction
results. Therefore, the confirmation experiment in the mean
value is acceptable.

The confirmation experiment confidence interval calculation
for the SNR value is as follows.
a. SNR Value of Nominal The Better
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52
n= 1010gi—2
3975,72
n = 10log 8267
n = 33,627
b. Confirmation experiment confidence interval

1 1
Clconfirmation = i\/Fa;vl;vz X MSpooled e X (W + ;)

1 1
Cleonfirmation = i\/18,513 x 3,515 X (z + E)

Clconfirmation = 18,066
Therefore, the confidence interval of the confirmation
experiment for the SNR value is

Mconfir - CIconfir < :“confir < /’tconfir + C[confir

33,627 — 8,066 < 33,627 < 33,627 + 8,066
25,560 < 33,627 < 41,693
The following figure compares the confidence intervals of
the optimum condition prediction and the SNR confirmation
experiment.

Comparison of confidence interval of prediction and
confirmation experiment

25,560 41,693
2%61 38.069 .
]

- Prediction

© Confirmation

Figure 6. Comparison of SNR Value

Figure 6 shows that the mean value confidence interval of
the confirmation experiment results overlaps with the
confidence interval of the optimal condition prediction
results. Therefore, the SNR confirmation experiment is
acceptable.

CONCLUSION

Based on the distribution of questionnaires, it was found that
consumer needs prioritized the crispness of lanting. Technical
responses that have a strong relationship with consumer
needs include the amount of frying, frying temperature, and
draining time. These technical responses are then used as
factors in Taguchi experiments, where each factor consists of
two levels. The results of calculations using ANOVA
averaged the factors influencing lanting crispness: factor A
(The amount of frying) and factor C (freezing temperature).
In contrast, factor B (freezing time) has no influence. SNR
calculation obtained the contribution of factors to lanting
crispness. Factor A has a contribution of 96.1%, while factor
B contributes 1.2%, and factor C has a contribution of 2.7%.
The most optimal combination of factors and levels to get the

level of crispiness of lanting is factor A (The Amount of
Frying) level 2 for 2x frying, factor B (Frying Time) level 1
for 3 minutes and factor C (Frying Temperature) level 2 for
170Cc.
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