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Sensorial Property Evaluation of Scoured Silk Fabrics Using Quad Analysis
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Dept. of Clothing and Textiles, College of Human Ecology, Yonsei University
(2005. 1. 28. H5)

Abstract

The importance and usefulness of a subjective evaluation of the sensorial properties of scoured silk
fabrics is discussed. Silk fabric was treated at 12 different scouring rates and the scoured fabrics were used
as specimens. Using paired comparisons, three trained subjects, evaluated seven subjective sensorial
properties; softness, elasticity, drape, stiffness, crispness, and luster. A quad experimental design was
adopted as an effective and reliable evaluation method. Results showed that some properties such as drape,
luster were easily discriminated depending on the scouring rates whereas the smoothness was not easily
discriminated. As the scouring rate increased, it was hard to discriminated the softness, drape, and
stiffness, which indicates there is an optimum scouring rates to have a certain sensorial properties. It was
suggested that these results should be applied to the manufacturing process.
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MNEZE <Table 1>3 72 YAAELS A A7
sted ARESFE T

RAAEL 120cmx30cmf e} 2718 2e} gheia
A A8 A& A9 Protex Multiplus L(Genencor
International Inc., USA)S o] &3] AAAT st h
BEAE 2748 9u] 1:50, A4 55 10%2 Sodium
Tripolyphosphate(NasP300=367.86, Duksan Phar-
maceutical CO., LTD, Korea)E ©]-8-3}] pH 1092
zZA3g. Agde & 55°CE FAEHEA 10
B2AIZHA] B4 E St eH, 1.65~17.11% Alo]
o] AW LS M 129AE AR E AlzSHT

7} Al g o] Ao | b8 <Table 2>9} 7t}

Table 2. Scouring rates of treated specimens

Sample No. Scouring rate(%)

So(Control) 0
Si 1.65
Sz 4.07
Ss 6.20
S4 7.71
Ss 8.88
Se 10.05
S; 11.74
Ss 12.87
Sy 13.21
Sio 14.43
Sy 15.60
Si2 17.11

2. FRE 4% Yot

e Brksked glojA A=

g4 33] (Miller, 2002)&
2358 AFs A2 A
T 3°§—°—i -’r“é’é‘P%iE}. oL Y HIEE
5 i%l% R v g

2 A /‘}%?} FHH 7uL7—]' %OL‘ FEHE
(softness), BV ZH(elasticity), =.8]©] Z7}(drape), "W 3
(stiffness), 1] I1&]-%(smoothness), A}2}7] ¥ (crispness),
39 (luster) 59 77kA] oIt} o] Z7He Vel ¥
Lo 52 AYATFF 2N 2, 20030014 77 HH
e 80 3071/ FollA AR E9 Fzhadd] /-85t

Table 1. Characteristics of specimen

Fiber content Weave type Yarn size

Fabric count (per S5cm) | Weight (g/mz) Thickness (mm)

Silk 100% Satin 21D/7f

419/215 57 0.162
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7k AEe] AWHAR Fo4S HES] 98] <2
1>9)] &J3] T-valueE 7 ¢ 8H th(Miller, 2002).
t
T—value=[12(t-1)/(rt(k—1)(k+1))]Z[RSi-—r(k+l)/2]2
i=1 <A 1>

the number of treatment(level of scouring rate=13)
in the design
the number of times each silk appears in that
design(=4)
RS;: the quad rank sum for silk i
< 22§ olg3te] 2 AY 1o AolE FAH
o= JYSAT AYAE e UHFES o5 A
8719 2999 Aol2 BaE + k.

}1/2

<2] 2>

=

r(k+1)(k—1)(bk(t=1)—tT)
6(t—1)(3b—t+ 1)

|RSj—RSi|Zt1_a/2{

3b-t+1: degree of freedom(=27)
b: the number of quads in the design(=13)
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Table 3. Softness rank of 13-quad designs from one subject
Sample No.
Quads
1 2 3 4 5 6 7 8 9 10 11 12
0 3 - 2 - - - - - 1 - - -
1 - 4 3 - 2 - - - - - 1 - -
2 - - 4 3 - 2 - - - - - 1 -
3 - - - 2 3 - 4 - - - - - 1
4 4 - - - 3 2 - 1 - - - - -
5 - 3 - - - 2 4 - 1 - - - -
6 - - 4 - - - 3 2 - 1 - - -
7 - - - 4 - - - 2 3 - 1 - -
8 - - - - 4 - - - 3 1 - 2- -
9 - - - - - 4 - - - 1 3 - 2
10 4 - - - - - 3 - - - 1 2 -
11 - 4 - - - - - 3 - - - 1 2
12 4 - 3 - - - - - 2 - - - 1
Rank sums 16 14 14 11 12 10 14 7 9 4 7 6 6
Table 4. Rank sums of subjective properties for each sample
Rank sums Rank sums
Subjective properties 0 1 2 3 4 5 6 7 P 9 10 11 12
Softness 48 42 43 34 35 29 40 22 25 19 22 17 14
Elasticity 28 12 20 16 28 23 34 22 38 38 42 38 38
Drape 47 | 43 40 | 33 36 1 29 | 43 23 26 14 16 18 | 22
Stiffhess 12 19 18 30 24 31 19 34 36 44 38 41 44
Smoothness 44 41 43 35 37 28 43 24 26 14 19 16 20
Crispness 12 20 16 27 24 33 18 38 35 44 40 41 42
Luster 46 | 43 43 37 34 | 29 | 40 | 22 25 19 | 21 14 17
7] ojgeke AL gn|dich & R=8f 438 A Table 5. T-value (from Equation 1) and 4 test of subjec-
Zobe Aol o] Ba olite] AHE ¥ Favt tive properties
githe= AL AJAbsith Subjective properties T-value
<Table 4> 7t 34 %7} = thste] @A Softness 90.95%4
309] SAFES 7R Aol REEE, Edlo] Elasticity 7120
27, e %, S JE o] w2 A gE] A Drape 92.18***
HoZ ¥ LS Holw Ax, Bz, W Stiffness 84.68%*+*
APZFAEE AEEo] & AEE AR ¥ Smoothness 89,72 %%
2 938 vehidh Crispness 90.34%**
<2 1>olA] W& Zzhe] AN B4 B T Luster 90.83+++

value® B Z(Elasticity)?] Z-F- a=0.01°14, 7]Et
FEH 27He 0=0.00191 E& §95FS e
tH(Table 5). o1& @ A& 77419 283 2t
7t @ ool BF AAEY A7g Wristed &
&3the Ae vl

<Table 6~12>= Ztzhe] @4 74zt 550 of

***significant at %*=0.001, **significant at x2=0.01
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Table 6. Confidence levels at which subjects can differentiate the groups for softness property
Softness(«<— softer)

Sample No. (rank sums) 12 11 9 7, 10 8 5 3 4 6 1 2 0
12(14) - 0.54 0.78 0.95 0.99 1 i 1 1 1 i 1
11(17) - - 038 | 0.78 | 095 1 1 1 1 1 1 1
9(19) - - - 054 | 0.86 | 0.98 1 1 1 1 1 1
7, 1022) - - - - 0.54 | 091 1 1 1 1 1 1
8(25) - - - - - 067 | 097 | 0.98 1 1 1 1
5(29) - - - - - - 0.78 | 086 | 099 | 1 1 1
3(34) - - - - - - - 0.19 | 0.86 | 095 | 097 ]
4(35) - - - - - - - - 0.78 | 091 | 095 1
6(40) - - - - - - - - - 0.38 | 054 | 0.99
1(42) - - ; - - - ] ] - 019 | 092
2(43) - - - - - - - - - . - 0.78
0(48) - - - - - - - - - - - -

Table 7. Confidence levels at which subjects can differentiate the groups for elasticity property
Elasticity(<— more elastic)

Sample No. (rank sums) 1 3 2 7 5 0, 4 6 8,9 11,12 10
1(12) - 0.60 0.91 0.96 0.98 1 1 1 1
3(16) - - 0.60 0.79 0.86 0.99 1 1 1
2(20) - - - 0.71 0.47 091 1 1 1
7(22) - - - - 0.17 0.79 0.99 1 1
5(23) - - - - - 0.71 0.98 1 1
0, 4(28) - - - - - - 0.79 0.96 0.99
6(34) - - - - - - - 0.60 091
89, 11, 12(35) - - - - - - - - 0.60
10(42) - - - - - - - - -

Table 8 Confidence levels at which subjects can differentiate the groups for drape property
Drape(«<— more drapery)

Sample No. (rank sums) 9 10 11 12 7 8 5 3 4 2 1,6 0
9(14) - 0.38 0.68 0.95 0.97 0.99 1 1 1 1 1 1
10(16) - - 0.38 0.86 0.92 0.99 1 1 1 1 1 1
11(18) - - - 0.68 0.79 0.95 0.99 1 1 1 1 1
12(22) - - - - 0.20 0.68 0.92 0.99 1 1 1 1
7(23) - - - - - 0.54 0.86 0.99 1 1 1 1
8(26) - - - - - - 0.54 0.92 0.99 1 1 1
5(29) - - - - - - - 068 | 092 | 099 | 0.99 1
3(33) ; ; -] - - - - - | os4 [ 092 | 099 | 1
4(36) - - - - - - - - - 0.68 0.92 0.99
2(40) - - - - - - - - - - 0.54 0.92
1, 6(43) - - - - - - - - - - - 0.68
0(47) - - - - - - - - - - - -
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Table 9. Confidence levels at which subjects can differentiate the groups for stiffness property

Stiffness(<— stiffer

Sample No. (rank sums) 2 1,6 4 3 5 7 8 10 1 9, 12
0(12) 0.84 0.89 0.99 0.99 1 I 1 1 1 1
2(18) - 0.18 0.84 0.99 1 1 1 1 1 1
1, 6(19) - - 075 | 099 | 099 1 1 1 1 1
4(24) - .- - 0.84 0.89 0.98 0.99 1 1 1
3(30) - - - - 0.18 0.65 0.84 0.94 0.99 1
5(31) - - - - - 0.51 0.75 0.89 0.98 1
7(34) - - - - - - 0.36 0.65 0.89 0.98
8(36) - - - - - - - 0.36 0.75 0.94
10(38) - - - - - - - - 0.51 0.84
11(41) - - - - - - - - - 0.51
9, 12(44) - - - - - - - - - -

Table 10. Confidence levels at which subjects can differentiate the groups for smoothness property
Smoothness(<— smoother)

Sample No. (rank sums) i1 10 12 7 8 5 3 4 1 2,6 0
9(14) 037 | 077 | 0.85 | 098 1 1 1 1 1 1 1
11(16) - 0.53 0.67 0.95 0.98 1 1 1 1 1 i
10(19) - - 019 | 077 | 091 | 097 1 1 1 1 1
12(20) - - - 0.67 0.85 0.95 1 1 i 1 1
7(24) - - - - 0.37 0.67 0.99 1 1 1 1
8(26) - - - - - 0.37 0.97 0.99 1 1 1
5(28) - - - - - - 0.91 0.97 1 1 1
3(35) - - - - - - - 037 | 085 | 095 | 097
4(37) - - - - - - - - 0.67 0.85 0.91
1(41) - - - - - - - - - 037 | 053
2, 6(43) - - - - - - - - - - 0.19
0(44) - - - - - - - - - - -

Table 11. Confidence levels at which subjects can differentiate the groups for crispness property
Crispness(«— crisper)

Sample No. (rank sums) 2 6 1 4 3 5 8 7 10 11 12 9
0(12) 067 | 0.86 | 095 1 1 1 1 1 1 1 1 1
2(16) - 038 | 0.67 | 095 | 0.99 1 1 1 1 1 1 1
6(18) - - 038 | 0.86 | 0.97 1 1 1 1 1 1 1
1(20) - - - 0.67 | 091 1 1 1 1 1 1 1
4(24) - - - - 054 | 097 | 099 1 i 1 1 1
3(27) - - - - - 0.86 | 095 | 099 1 1 1 1
5(33) - - - - - - 028 | 078 | 091 | 095 | 097 | 0.99
8(35) - - - - - - - 054 | 078 | 0.86 | 091 | 0.97
7(38) - - - - - - - - 0.38 | 0.54 | 0.67 | 0.86
10(40) - - - - - - - - - 0.19 | 038 | 0.67
11(41) - - - - - - - - - - | 019 | 054
12(42) - - - - - - - - - - - 0.38
9(44) - - - - - - - - - - - -
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Table 12. Confidence levels at which subjects can differentiate the groups for luster property
Luster(«<— more luster)
Sample No. (rank sums) 11 12 9 10 7 8 5 4 3 6 1,2 0
11(14) - 054 | 078 | 091 095 | 099 1 1 1 1 1 1
12(17) - - 038 | 067 | 0.78 | 095 1 1 1 1 1 !
9(19) - - - 038 | 054 | 086 | 098 I 1 1 1 1
10(21) - - - - 0.19 | 0.67 | 095 1 1 1 1 1
7(22) - - - - - 0.54 | 091 i 1 1 1 1
8(25) - - - - - - 067 | 097 1 1 1 1
5(29) - - - - - - - 0.78 095 | 099 1 1
4(34) - - - - - - - - 054 | 086 | 0.97 1
3(37) - - - - - - - - 054 | 086 | 0.97
6(40) - - - - - - - - - - 0.54 | 0.86
1, 2(43) - - - - - - - - - - - 0.54
0(46) - - - - - - - - - - - -
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