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DEFECT REDUCTION IN
PACKING PROCESS OF

SUSHI FROZEN SHRIMP

ABSTRACT

This article describes an attempt to reduce the defects in the packaging
process of sushi frozen shrimps with laminated bags. A Pareto analysis on the
nature of defects revealed that there were six types of defects on the bags that
were significant, namely: wrong information, presence of unwanted shrimp
crust, missing information, sagging, uneven seals, and misplaced seals. The
causes of these defects were identified by brainstorming of experienced and
concerned people with the use of cause and effect diagrams. Cause and effect
matrices were then used to prioritize the potential causes and found that there
were five major factors which may reduce defects if their appropriate operating
parameters were used. The appropriate operating parameters of the five
factors were then determined with a design of experiment with 2° factorials.
Work procedures of operators were improved and incorporated the
appropriate parameters to establish standard of work. Operators were then
trained on the job and controlled to work with the standard. Also, for the first
four months after the introduction of process improvements, the defects of the
laminated bags in the sushi frozen shrimp packages reduced from 3.19% to
0.01%.

KEYWORDS

Pareto diagrams, cause and effect diagram, design of experiment (DOE).
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wARlANINA 1 waz 2

szAUasilady
Foydnunl tlady 7 ot
AN (-1) | g9 (+1)
A A1 Vac 4.5 55 sec
B AN Seal 1.2 2.2 sec
C A1 Cool 5.5 8.5 sec
D AYNENIUBINANHILRA* 2 3 cm
E ANV TSR HIUR 85 95 micron
*ATINETRRa TiuR ﬁﬁﬁﬂﬂm'u.‘ﬂ"m'a:f_l:mw“;w.ﬁﬂvﬁ:mn’.ﬁnwa:'.uqulﬁﬁ
szAuvesilade
&oydnunl lade r widagl
BN (-1) | @8 (+1)
A A1 Vac 9.0 10.0 sec
B AN Seal 1.2 22 sec
C A1 Cool 55 6.5 sec
D AYNEN2TBSIANTILA* 2 3 cm
E AHUUNTRSDIA TR 85 95 micron

*ALENIRIgATlUR BRRTARTLENIISTgIAIL R RaATR R ldaneadlugLA

niseanuuunismasesilldllsunsy Minitab Tuniseanuuunimaaas Tnasesagniels

w

Rewly Ae deyaflunuuguuaziinisnszanauuuuanuasilns (Normal Distribution) dasyadl

Aududaseseany (Independent)

wardeyadanuaiasrasnruulsisou (Variance

Stability) neunaztidAzilazaglug  AINN1I8ANULLINNIMARRLINLNNYNEFaaAN1T04ATY
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anfnfgTlszinnd 1 Tadt A uay B A AN Vac uay AN Seal luiladaudn (Main Effect) 7

pad

o a

2 a , 2 (oA = = . o . 3 .
ANTNAADRINTEUSURUNNIAININATNLUR waganiladesiy 2 ANNA1 P-Value Haandn 0.05

it}

o o A =

WAZWLIGN T1adesia 2 fadenadnsnsen (Interaction) AafuatiNaNTRIANATUEAIRINE A1 P-Value

o

9 ] £ A e o ! , oA e Y 9 e Aa o A A
UAENIN 0.05 TNNHNARDANTUSUADLNNTANILTULAINU WANANUULAEN NIRRT AN UN AN A

fupsnazuavasnasodnwusdaunniasduiy Asuanslugily 8

uAaAUTszin 2 Jadt A B uaz C Aa A1 Vac AN Seal WazAn Cool luiladeudn

] o ¥

(Main Effect) fiansnasiaansmuzdaunniasigeandiun iasainiladeis 3 A1ddn P-value

o

2841 0.05 warwudn tladaasineties 2 tladsaulldadanadnansen (Interaction) Aafuasing
Ao o o A P % ' 2 o " a % | oA o o
NiledAtyIHe9aINy A1 P-Value HaEN91 0.05 TIHHAFADANHUEIAUNNIAAUTULALININY Fid

wanalugiii 9

o

uARAUTgTUsznnY 3 11adl A B waz E A9 AN Vac AN Seal WATAIAHUUNTBIDIAHLUA

o

flutladanan (Main Effect) NRansnasaansmzdaunnsasigeaidiun asainiladasia 3 An

—

AN P-Value waandn 0.05  wazwiudn fadaatiiatiay 2 tladeaulldedanadnsnizen
(Interaction) safuad1eliadAnyiiasanil A1 P-Value tiaandn 0.05 T9NNARAANEMLY

o . , oA o e A
AAUNWTAILTULALIINY WQHQQQIHEﬂW 10

Factorial Fit: 2iaunwsas versus A, B, C, D, E udadnuaiadiszianii 1
Estimated Effects and Coefficients for deunmses (coded units)
Term Effect Coef SE Coef T P
Constant 15.953 0.3289 48.51 0.000
A -7.844 -3.922 0.3289 -11.93 0.000
B -16.656 -8.328 0.3289 -25.32 0.000
C 0.094 0.047 0.3289 0.14 0.888
D -0.906 -0.453 0.3289 -1.38 0.178
E 0.031 0.016 0.3289 0.05 0.962
A*B -5.156 -2.578 0.3289 -7.84 0.000
D*E 1.969 0.984 0.3289 2.99 0.005
B*D*E -1.719 -0.859 0.3289 -2.61 0.014
A*B*C*D 2.219 1.109 0.3289 3.37 0.002
S = 2.63095 PRESS = 886
R-Sgq = 96.58% R-Sg(pred) = 86.31% R-Sg(adj) = 93.26%
Analysis of Variance for deunwses (coded units)
Source DF Seq SS Adj SS Adj MS F P
Main Effects 5 5436.58 5436.58 1087.32 157.08 0.000
2-Way Interactions 10 596.91 596.91 59.69 8.62 0.000
3-Way Interactions 10 107.66 107.66 10.77 1.56 0.166
4-Way Interactions 5 106.70 106.70 21.34 3.08 0.022
5-Way Interactions 1 3.52 3.52 3.52 0.51 0.481
Residual Error 32 221.50 221.50 6.92

Pure Error 32 221.50 221.50 6.92
Total 63 6472.86
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Factorial Fit: 2iaunwsav versus A, B, C, D, E wansauviajdilszinnii 2

Estimated Effects and Coefficients for deunuies

Term Effect Coef
Constant 16.14
A -7.03 -3.52
B -20.72 -10.36
C 2.22 1.11
D -0.09 -0.05
E -0.66 -0.33
A*B -3.66 -1.83
A*D 1.59 0.80
B*C -2.53 -1.27
A*B*D -1.78 -0.89
A*B*C*D 1.66 0.83
S = 3.07967 PRESS = 1
R-Sg = 96.51% R-Sqg (pred)

Analysis of Variance for dounnses

Source

Main Effects

2-Way Interactions

3-Way Interactions

4-Way Interactions

5-Way Interactions

Residual Error
Pure Error

Total

DF

5
10
10

32
32
63

7

8

S

[cNoNoNoNoNoNoNoNoNe NNl

214

Seq
745.
393.
124.
87.
37.
303.
303.
691.

Coef
.3850
.3850
.3850
.3850
.3850
.3850
.3850
.3850
.3850
.3850
.3850

86.03%

SS
08 77
91 3
16 1
58
52
50 3
50 3
73

4

-2

(coded

Adj

45.
93.
24.
87.
37.
03.
03.

1.
9.
6.
2.
0.
0.
4.
2.
3.
2.
2.

R-Sq(adj)

T
93
13
91
88
12
85
75
07
29
31
15

[cNoNoRoNoNoNolNoNoNoNo

units)

SS
08
91
16
58
52
50
50

Adj

1549.
39.
12.
17.
37.

9.
9.

P

.000
.000
.000
.007
.904
.400
.000
.047
.002
.027
.039

MS
02
39
42
52
52
48
48

(coded units)

93.13%
F P
163.32 0.000
4.15 0.001
1.31 0.267
1.85 0.132
3.96 0.055

Factorial Fit: 2iaunwsav versus A, B, C, D, E uaasaiviadilssiani 3

Estimated Effects and Coefficients for deunwies
Term Effect Coef SE Coef T
Constant 19.14 0.5248 36.47 0.0
A -22.41 -11.20 0.5248 -21.35 0.0
B -12.22 -6.11 0.5248 -11.64 0.0
C 0.22 0.11 0.5248 0.21 0.8
D 0.72 0.36 0.5248 0.68 0.4
E 2.91 1.45 0.5248 2.77 0.0
A*B 2.34 1.17 0.5248 2.23 0.0
A*C 2.53 1.27 0.5248 2.41 0.0
A*B*C -2.47 -1.23 0.5248 -2.35 0.0
A*B*C*D -2.53 -1.27 0.5248 -2.41 0.0
S = 4.19814 PRESS = 1336.84
R-Sq = 92.01% R-Sg(pred) = 88.77% R-Sqg(adj)
Analysis of Variance for deuamses (coded units)
Source DF Seq SS Adj SS Adj
Main Effects 5 10565.6 10565.6 2113.
2-Way Interactions 2 190.4 190.4 95.
3-Way Interactions 1 97.5 97.5 97.
4-Way Interactions 1 102.5 102.5 102.
Residual Error 54 951.7 951.7 17.
Lack of Fit 22 525.2 525.2 23.
Pure Error 32 426.5 426.5 13.
Total 63 11907.7

P
00
00
00
36
96
08
30
19
22
19

MS
12
20
52
52
62
87
33

(coded units)

90.68%
F P
119.90 0.000
5.40 0.007
5.53 0.022
5.82 0.019
1.79 0.065
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UszinnnAnsiuigd Main Effect 2-Way Interaction 3-Way Interaction 4-Way Interaction
1. A1 Vac 1. AN Vac f1uA1 Seal AN Seal TUAYINEINT A Vac fUAN Seal fiu
1 2. A1 Seal 2. ATNENIALAYIN UATANHIUITBIEN A Cool WazAIINENT
MNVBIN SN
1. AN Vac 1. AN Vac A1 Seal A1 Vac fUAN Seal kA | A1 Vac NuAN Seal fiu
2. A" Seal 2. A1 Vac fILANNENT | A9INENIT89DY fin Cool UATANEND
2
3. 1 Cool SN SGNLN
3. A1 Seal nuA1 Cool ﬂﬂ'iqqﬁ 3
1. A1 Vac 1. A1 Vac fiuA Seal A1 Vac f1UAN Seal kay | A1 Vac AN Seal iU D o == A
{laduuanuLazamnInILIN
3 2. A1 Seal 2. A1 Vac fiuAn Cool A1 Cool A1 Cool LarAINNEINT - ;
NANTNaradndauaag
3. ANHUUITBNE SN
\Reraneanfium
= \1 a
3.5 N1 INAU LANLRHITANAIINNITNARRY
A A o 2L Yo a A nll o A o
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> i Aa o N 9 A o Py ° o a4 da o
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1 2 3

A AN Vac 5.5 5.5 10.0 sec

B #n Seal 2.2 22 22 sec

C A1 Cool 5.5 5.5 55 sec

D ANYNNTBIIATHIUA 3 3 3 cm

E ANNMUNBINAHIUR 95 85 85 micron
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