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The objective of this study is aimed to (1) apply Sensory Evaluation Techniques for
facial tissue quality control in term of comprehensive sensory attributes (2) improve facial
tissue quality by SPC (Statistical Process Control) for sensory test and (3) validate the results of
sensory laboratory with consumer test by correlation analysis. For this reason, the results are
able to imply the guidelines and support product development for building consumer
satisfaction. The SPC approach the sensory quality in fifteen attributes that consist of Force to
Gather, Force to Compress, Smooth like Silk, Tensile Stretch, Stain, Irregular Formation, Hand
Friction, Roughness, Thickness, Gritty, Noise Intensity, Whiteness, Lint, Stiffness and

Fuzziness.

The research results show the improvement of facial tissue in term of Force to
Compress and Lint by using SPC in those sensory attributes. From correlation analysis of
Spearman’s Rank Correlation Coefficient, there. is good validation between sensory laboratory
and consumer test as 1.00 at 95% confident interval of seven sensory attributes. They are Force
to Compress, Fuzziness, Lint, Smooth like Silk, Stiffness, Stain and Noise Intensity that affect

to consumer acceptance. The ‘sensory ‘evaluations can ultimately respond the consumer

satisfaction.
Department: Industrial Engineering Student’s Signature..........cceeeeeveeceeecreenenns
Field of study: Industrial Engineering AdVisOr’s SIgnature.........c.ceceevevveererennennes
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#5

#6

H#7

#8
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#10

#11
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459
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518

209

628

172

908

602

640

T
207

806

750

762

524

461

884

703

306

114

196

915

1

R
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270

225

123

207

227

572

505

823

529

812

202

SUB

431

451

391

978

131

845

706

287

511

771

931

640

589

939

962

459

741

701

360

628

705

403

557
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2

652

317

547

811

979
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145
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265

385
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114

528

750

123
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461

706
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602

431
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108

304
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845

112
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114

196

877

3

207

451

391

762
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701

884

703

306

403

931
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M3 NA 3.2 HANMIAAEENIINNANEDY 13 AL

GICAGEE AN ANHUANAIS
4 uyyaauau Scaling | ANNYEND - . ANUNIDY

AUN gamgy Triangle Test
s01 v 85% v v v 67%
s02 v 55% v v v 58%
503 v 80% v v v 92%
S04 v 90% v v v 67%
505 v 95% v v v 58%
S06 Vo 55% v v v 75%
507 v 70% v v v 92%
S08 v 85% v v v 33%
509 v 80% v v Vo 50%
S10 v 50% v v v 92%
S11 v/ 80% v v v 58%
S12 v 75% v v v 58%
S13 v 55% v v v 92%
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1[H13IWMIAAEDN (Meilgaard azANBYS), 1999 141)
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3.2.4 MI9NUUUNINAADY

IMINTUINTOBNUUUMINAADY (Stone 1Az Sidel, 1992: 132-142) AvalimIdu
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@’n'ﬁ"Nﬁ 33 mﬁfJ@ﬂLm‘U‘Uﬁ@ﬂLm‘}JUlﬁﬂa (Balanced Block Design) 113 USI0Y1NITUIU 2

f10814
Asaanuuuudanuuuléaana (Balanced Block Design)
gududatredruu 2 diadng
gatnvai GINUKLIASIFLNGIDENIRGATED
2Ani 1 1 2
%A 2 2 1
14afl 3 1 2
1ol 4 2 1
4ot 5 1 2
%A 6 2 1
%67 7 1 2
%A 8 2 1
1ot 9 1 2
a7l 10 2 1
et 11 1 2
%al 12 2 1




{ <3 ) v W ] o
@'nﬁ'Nﬁ 34 mﬁfJ@ﬂLL‘U‘U‘Uﬁ@ﬂmﬁJqﬁﬂa (Balanced Block Design) 113 UAIDYINITUIU 3

PLERN
Asaanuuuudanuuulaaa (Balanced Block Design)
dndudatredruu 3 diadng

gnatnvyait SNULLYANSIE LN ALIILAATED
2Anii 1 1 2 3
24aii 2 2 3 1
a7l 3 3 1 2
a7l 4 : 3 2
14a?i 5 2 1 3
%4a7l 6 3 2 1
4ot 7 2 3 1
%A 8 3 1 2
14a?l 9 1 3 2
el 10 2 1 3
e 11 3 2 1
74ai 12 1 2 3
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f10814
Asaanuuuudanuuuléaaa (Balanced Block Design)
gnduMattvdiuu 4 flaeing

éhatineaan SNHUUINISIZLIEIDLNIUGIATEN
2Aai 1 4 3 1
1A 2 2 1 3
2Aai 3 1 2 4
1Al 4 3 4 2
14afl 5 4 1 2
2%ail 6 3 2 1
1ol 7 4 2 3
2Anii 8 1 3 2
%At 9 2 3 4
a7l 10 1 4 3
74ai 11 2 4 1
%7l 12 3 1 4
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@’]']3']\1ﬁ 3.6 ﬂﬁfJ@ﬂLL‘U‘U‘Uﬁ@ﬂLL‘UUqﬁﬂa (Balanced Block Design) M1 IUAIDYNITUIU 5

PLERN
Asaanuuuudanuuulaaa (Balanced Block Design)
grusudiacnedruiu 5 dladig

gatnvain SNULLYANSIELN AN ALIILAATED
2Aai 1 4 5 1 2 3
%A 2 5 2 4 3 1
%aN 3 1 4 3 5 2
Yan 4 2 3 2 1 4
AN 5 3 1 2 4 5
»4AA 6 3 2 1 5 4
»>aN 7 1 3 4 2 5
dain 8 2 5 3 4 1
%an 9 4 1 5 3 2
24ain 10 5 4 2 1 3
%al 11 1 3 5 4 2
dain 12 5 1 2 3 4
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{ <3 ) v W ] o
@'nﬁ'Nﬁ 3.7 mﬁfJ@ﬂLm‘U‘Uﬁ@ﬂLL‘U‘UUlﬁﬂa (Balanced Block Design) 13 USI0Y1NITUIU 6

PLERN
Asaanuuuudanuuulana (Balanced Block Design)
fusudlat1gduiu 6 dading

gratnvaan GNRKLINASIBLIGIDLNIRARZED
el 1 1 2 3 4 5 6
%4aii 2 2 3 4 5 6 1
Yan 3 3 4 =) 6 1 2
Yan 4 4 5 6 1 2 3
AN S5 5 6 . 2 3 4
»4aA 6 6 1 £ 3 4 5
AdaiA 7 6 5 4 3 2 1
Ya 8 5 4 3 2 1 6
%a 9 4 3 2 1 6 5
24ain 10 3 2 1 6 5 4
%a 11 2 1 6 5 4 3
dain 12 1 6 &) 4 3 2
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3.2.6 MHUAlAAH3 03 a U0 IA0eNd

Taelimstmualiuaaz IAaszliduavenunan  dazsmualiaaziu e dldg

Y & Ay & o A A a 2 gy .
nagouiiniluadens s nazilumsasniududesionnnaiuld (Sone taz Sidel, 1992:
169)

v A o w a
3.2.7 “r’iH’JEl‘ViﬁE)ﬁ1ﬂ‘lﬂ‘l»!ﬂ1‘§‘lJi$!NH

[ ' o v { . o < Y
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oy ] A o w dl 9 a = o c; A d‘ 9 d‘
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11U (Stone o Sidel, 1992: 72-79)
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7 NHUA

wl¥msnadevves Tukey’s Test or Tukey’s Honestly Significance Difference (HSD)

. 4 < a Ia : { ) o
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[ o 9 a [ o [ ~ 9 Y =X o =S @ 1 Y @ 1
NAIINIMUA TAAVDINAANUNAID IS IV DELLED WNIMINMTATINAI0819 111589710819
3 o v i o
ﬁ?ﬂﬁTiTQﬂTi@’t’)ﬂuﬂﬂﬂﬁ@ﬂLL‘]J‘]JUIF?]}E]a (Balanced Block Design) @#1¥3UQI081991UIU 6 Iﬁ)ﬂ

$19819 A9A1519N 3.8

{ Y 1 <
M1599 3.8 M3I509RI019NTZABA AT NMIODNIDVUADNDD IdRa (Balanced Block

Design) §1150@206195119U 6 TAAdI0614

fatinva it TdndatnniBasluncazyqanasau
a7l 1 950 327 581 766 113 474
Aa i 2 327 581 766 113 474 950
24ail 3 581 766 113 474 950 327
%Aail 4 766 113 474 950 327 581
2Ani 5 113 474 950 327 581 766
%4a7l 6 474 950 327 581 766 113
Anii 7 474 113 766 581 327 950
2Anii 8 113 766 581 327 950 474
%ail 9 766 581 327 950 474 113
7ai 10 581 327 950 474 113 766
%A 11 327 950 474 113 766 581
74a7 12 950 474 113 766 581 327
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TABLE T4 {continued)

Percentage Moints of the Stwdentized Ranger Upper-o Critical Values far Tukey's 1950 Multiple Comparison Procedure
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TAEBLE T2
Upper-x Probahility Points of Siudent’s eDistribotion
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Table G.21 Critical Values for the Spearman Rank-Order
Correlation Coefficiant :

! Significance lavel for 2 one-tailed test at
| 08 025 008, | .007
5 Significance level Tor a two-tailed tast at
N 10 .05 .01 002
5 900 1.000 :
] .828 .586 \.1.000
7 715 ' .786 ' 839 1.000
8 B20 ! 715 a81 853
9 B00 .700 B34 917
10 Sh4 548 194 879
. 11 SV 519 Jb4 855
| 12 S04 585 435 826
13 A5 561 704 97
14 A64 539 BB0 T72
15 447 522 558 7580
16 430 203 536 730
17 A15 488 618 11
| 18 402 474 600 653
19 392 460 585 676
20 .381 247 S70 561
21 T 437 { G568 B4z
22 261 426 544 .823
23 353 417 552 .620
24 345 A07 521 .60B
25 e o) 489 S11 297
26 aat 391 SH01 887
27 325 ~83 483 677
28 ' w19 A76 A84 67
29 | ~ng 389 A75 228
3¢ | .307 363 467 549

if the obierved value of o 13 sreates than or aquel 20 the tabled value for the
apprapriate lavel of significance, rgject M. Not2 that the left-hand ¢olumn & the
number of pairs of scoras, not the number of degrees of freedom.

Source: G, 1. Glesser end B, F. Winter, “Critical values of the coctficient of rank
cormelazlon for testing the hypothesis of indepemdence,” Biomerrika, 8, 444
(1951).
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