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UIIIVEPSITI SAINS MATAYSIA

Pepr:riksaan Semt+ste:r' Pr:rtama
S i danB Akadenj k LgB9/90

Ok t. ob er:,/November' I989

IMG 316 - Pr:ni lai an Deria Makanan

Mas;a: [2 jam]

S:i1a past:il<arr trahawa kert.as soalan ini mengandurrgi TUJUH
muka surat yang berr:etalt ( tr:rnrasuk Lanprian) sebelum anda
memulakrrn peperiksann i rr.i..

Jawab 4LEet-|!I.) soalan dar:ipada 6 soalern yang diberi. Semua
soalan nresti djjawab di dalam Bahasa MaIaysia.
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l. sayang Food sdn. Bhd. telah nenjalankan ujian deskriptif

berslral a ke al.as sampel srteknya darr bebernpa jenama snek

yang Lain untrrk sifat rcrpuh (g_Ltgpiness). Skala yang

digunakan adnlah 0 (paI:ing t.idak r-apuh) dan 6 (paling

rapuh).

Da{.a yang rliperolr:hi adalah sepc:rti berikut:

Jenama
Ahli Panel

Ni nj Evcrcrisp Sayang UFO

I

2

3

4

6

7

B

I.9 2.t
4. I 2.4

4.6 3.2

2.3 5.3

1.5 4.7

9A'l?

2.0 3.5

2.1 4.8

3"4 1.1

5.1 3.0

5.3 1.8

5.3 1.3

5.3 0.6

4.7 1.8

5 .2 2.7

5.4 I.7

Daripada data tersebut, tentukan sama ada terdapat

perbezaan yang signifikan (5% takat kebarrangkalian) dari

segi keraputran di antara jenama*jenana tersebut.

[25 narkah]

2. Binr:angkan rlengan terperinc j- berkenaan u j ian-u j ian

perbezaan ternasuk kaedah menjalani ujian-ujian

tersebut.

7522

[25 markah]



lMc 316/2

Pen6igunaan ltartulr i a sebag!ili al at merrgukur memerlukan

kawie lart elt',.,i rortmert. Il'incanglrtrn semua keperluan fizikal

ynng harus di t i t ikbr:ratkan unt uk mendapatkan has i I

pen:i la.ian tle.:r'ia yang bermaknlt.

125 mtrrkahl

meDband i ngkan keman isan

empaL jenis bahan manis.

si.fr:t kemanisan tersebut

trt:rikub:

II j lan susunan rl i- I akukan uu tuk

mi numart buahzrrl yanfl m(:rlggurlelkan

Lap[11 orang ahl i pi nel neni lai

dan keput.usannya arJtrlah 5e[rr]r't i

SarnpcI
Ah t i PaneJ

I

..,
L

D

4

6

t3

n't

4

3

(>
,.1

4

4

4

4

2

:l

,l

2

1

2

2

I

I

I

2

I

2

I

I

2

3

2

4

4

D
<)

2

?

3

Arrnl i s i.skan kr:Pr,r l. r.t:;:t n l- er':r r:bu I

Jatlutrt dirtt k:tt:tlah F i :;ht:r'

Ites ilnpu l:rtl ntt--ttf ett;r i kr'-ptrttrsan

Iterlun' <lrta lil-rt:datr l.r:l :;t:br.t{ .

r.lr':ng;rtt menggunakan kaedah

tlan Yl'rt crri. I! inctrn$kan

yrrng di.pt:rolehi. dariPada

1s3

L2F: rnnrkah]



IMG 3t6/2

Bincang dengan. terperinr--i mengenai senua rasa utana dan

faktor*faktor yang meml)engaru]r:i rasu r.asa ter:;ebut.

[25 narkah]

Jawab kesemua bahagian soalan ini.

(a) B.incangkan pcngl'r:. l asan tr:rhada;r paranet,er.-parameter
tekstur yang dlbuat oleh Szczesniak.

(1-5 markah)

(b) Rajah I (yang rlilanpirkan) aclnlah kurva profil

tekstur. yang rli.perolehi daripada alat Instron.

Laberknn pararnc:ter- p?)rarnet.er tckstur yang dapat dlukurkan

dan juga tunjukkan semua paraneter yang dapat

rlih:itungkarr. [10 mzrrkah]

ruRuN*.- lX-- NArK- -=---J<-
TIffi,tlor

TIIRIJN >( NATK

( r (-) n o () () o or.lOOOO o.o o o () o o c)
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rMG 3t6/2

CARTA 1
Variance 131is 

- 
5 percenl points for distribution of F

nr 
- 

degrees of freedom tor numerator
n, 

- 
degrees of freedom for denominator

'\D'
flr \ 21r2

r 181.1
2 18.51
3 10.1 3
1 7.7r
5 6,61

I 5.S9
7 5.5S
I 5.32
I 5.12

l0 4.s6

I r 4.84
1? 4.75
13 4.6i
14 4.80
15 1.54

16 4.49
t7 4.15
t 8 4.41
r 9 4.38
20 1.35

21 4.32
72 4.30
23 4.28
21 4.26
2b 4.24

r 99.5 215.7 ?21.6
r9.00 19.r6 19.25
s.55 9.28 9.12
8.94 8.59 6.33
5.79 5.41 5.t9

5.14 4.76 1.53
1.74 1.35 1.12
4,16 4.07 ' 3.84
4.2Q 3.86 3.63
1.10 3.71 3.18

3.98 3.59 3.36
3.88 3.49 3.28
3.80 3.41 3.18
3.74 3,34 3.r l
3.68 3.29 3.08

230.2 231.0
| 9.30 t 9.33
s.ol 8.94
6.28 6.10
5.05 4.95

1.39 4.25
3.91 3.87
3.69 3.58
3.18 3.37
3.33 3.22

3.20
J. | |

302
2.96
2.90

2.85
2.81
2.77
2.14
2.71

2.88 2.51
2.66 2.55
2.M 2.53
?.62 2.51
2.60 2.49

?.59 7.47
2.51 2.46
?.56 2.14
2.54 2.43
2.53 2.12

7..45 2.34
2.37 2.25
2.25 2.17
2.71 2.0S

2.95 2.79
2.85 2.69
2.77 2.80
2.70 2.53
2.64 2.18

2.61 2.10
2.50 2.30
2.42 2.21
2.35 2.r3
2.29 2.07

238.9 243.9 219.0 251.3
r9.37 19.41 t9.15 1S.50
8.84 8.74 8.64 8.53
6.t)4 5.Sl 5.77 5,83
4.82 4.88 1.53 4.36

1.15 1.00 3.84 3.67
3.73 3.57 3.4r '3.23
3.14- 3.?8 3.12 2.S3
3.23 3.07 2.90 2.71
3.07 2.91 2.74 2.51

3.09
3.00
2.92
2.85
2.79

2.74
2.70
2.66
2.63
2.60

3.63 3.24
3.59 3.20
3.55 3.1 0
3.s2 3.13
3.49 3.r0

2.42
2.40
2.38
2.36
2.34

L -JT
?.30
2.25
2.28

3.47 3.07 2.84
3 .14- 3 .05 2.82
3.42 3.03 2.80
3.40 3.01 2.78
3.38 2.99 ?.76

2.84 2.61
2-76 ?.52
2.68 2 45
2.60 7.37

?6
11

28
29
2n

40
60

120

3.01
2.98
2.93
2.90
2.87

2.59 2.1? 2.24 2.01
2 55 2.38 2.19 r .96
2.5r 2.34 2.15 t.92
2.19 2.31 2.11 1.88
2 45 2.79 2.08 1.84

2.25 2.0s 1.81
2 -23. 2.03 L78
7.?0 7..0r 1.?8
2.18 1.98 ',1 73
2.16 1.36 1.71

2.r5 1.S5 L69
2.13 1.93 1.6?
2.12 r.91 r.65
2.10 L90 1.64
2.09 1.89 1.02

2.18 2.00 1.79 l.5l
2.10 1.92 1.70 1.39
2.02 t.83 t.6t 1.25
1.94 1 .75 1.52 1.00

4.77
4.21
4.20
4.1 8

4.17

4.08
1.00
3.92
3.84

3.37 2.98 Z;t 4
3,35 2.96 2.73
3 ,34 2 .95 2 .71

3.33 2.93 2.70
3.32 2.92 2.69

3.23
3.1 5
3.07
2.99
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rMc 316/2

Slgnlficantttud"nti."d range at rho 5% level

CARTA 2

tncion, - ^--; - -,--' -= --.-- t- - -, I t0 1 lz 13 ll 15 ti t7 te l0--i ' 7 3 | 5 t t o ' ': __' .-,_-_--
---i-,sr--is.i-ri.a-li2 lii.i-lli- t.l-dl -!9!- tt- iF- ".i-qil--Ea 

so:-sr: 68'0' 68'0- 5c'6

2 6.m 8.28 e.80 10.8e 1.73 l? !! 11.93 ii.sc ii.ss ro,rs rr.is ii.-os is'is is es rs'it l0'lr 16'36 t0'5t 18'77

3 f .50 5,88 0 83 t.ai 8.01 8.4' s.o-s 
'i.iri ii.rs 91-l s'i"s i0.i6 i6.ia iq li rir'es to'rr t0'gt lt'12 tl'2f

| 3.s3 5.00 5.78 8.3r 8.73 7.0r Lri ;.;0 i.gi a.oi s.ii ';.i; 'i:;i s:6t a.io 0'e2 0'03 0'lr 0'20

5 3.0t l.sr s.ls 5.q !.99 I2-9 912 8'?4 s ql I l9 !'25 7'3e r'1? I 9t 1;i ?'80 7's5 t'04 8'13

0 3.r8 r.3r r.so 6 ii r.el !.qg ?l; ;.ii o.is q ql s.is 8 ;t i:0! f ii 7 '?'1 ?'31 ?'f3 7'5r t'6s

73.3|1.18|'885.005.35!!9!96;.;i6.rlq.ile.ii;';i;.!lq'lle.-418.93?.0|'.0t'.|08 3.2s ..01 r.sd a.8a 511 !lq sod ,s.ii i.gi qg! oji ;;i 6,iq qlq s'sr 0'05 0'73 0'80 8't7

0 3.20 3.s5 1.12 1.78 5.02 5.21 l.ii 'i.ilb ;.t1 5 87 s.gii ;.6s 6.i6 s'zc s'ls s,'ff 0'61 8'58 8'85

,103.153'8s|.33|.68|.q15-12.9905!q!qqs-:|^|1.835'93601qu8.200.270.3|0.||8.|7Ir 3.il 382 1.28 1.58 482 lgl !fi ;.i; ;16 lqi s.ii ;-8r i'eq !9q ioo 0'tl 0'20 a'zt 0'33

12 308 3.11 r.zri 451 4?5 1gq !i; ;;; i.co Ilt 5;; ;.;i i.i0 qqq i'sb B'02 o'nt 0't5 t'2r

13 308 3.73 rri q.qo 4.6e lgq IF sis ii.tz 5!! sii iei ;ii 5l! i'so 5'e3 8'00 l'6 8'll

l|3.033.704'ri4'414.844.831.gg;'iii'zs5'36i';i;.56s.ec5'12s.1s5'8s5.925'g'0.03
t53'013'8t{084'3'1.59!]qIs45'085-?q!lll105'195.5]qq!5.?25.795.855.915.98r8 300 3.65 r.os c.ic 456 ^tt 1;u ;.6i ;.i! !?9 ;il ;.ii i.!z !99 r'ea 5'73 6'te s'tr 5'00

rt z.ss 3.62 {02 {.3r 45? 119 1fi i'si qfi !?1 ;ii i'rs t'it 5!q i'ot 5'8E 5'tl 5'te 5'81

l8 z.st 3.6r r.oo 1.28 1.re ! q1 o.ii i.s6 i.or s !1 ;;i; 
-s'i6 

s cl ! qq i'sl 5 83 6'6s 5'7! 0'70

ts 2 e6 3 5s 3 s8 r.28 4.4' 4.64 c.ie i di s.oa 5.ll ;;i ; ii i'li s'lo i'sr 5'5e 6'S5 6't0 E'?5

202'953.583.9842|!.4!1.!?|111.905.0191!5.205.?8!!q!115.505.5c6.c|8.8c9.7|z. z,sz 3.rr3 r sir r.ir 4.r1 ,! ql r.oi i.;i l qr q q1 ;'i6 ;.i; 9 ii ! 1? s'ss 5'rf 6's0 5'55 $'5s

s0 2.ss 318 rai rn 139 !'!q ri6 i:'ii Iii 19l ;'il ;0a i'ii !ll ''ii 
5'33 5'38 5'43 518

r0 2.88 3.i4 r.li 1.t11 4.23 1'3e i'iz i;3 41i 4'8'? ifi ; ei i'05 5'll i'ir E'22 s'21 6'32 5'38

00 2.s3 3,40 3.11 3.es 1 18 
'! ll lM 4 5s 1q! 111 4 81 4 88 ! !1 ? 9q 5'(n 6'tt 5'15 5'?0 E'zr

r20 2.80 3.38 r eri i s, 1.r0 4.ll l ii ,i.ii c.b8 M ;.;i i.fi i.i1 | !9 
''ti 

s'm 5'tlr 6'00 E'13

(,., z.ti r.3z r.ii 3.BB 103 |tl l'iii ;.ib i.;t 155 l;i lfi iii-i'i0'"' 
''8e 

r'03'. ''st 
s'or
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CARTA J
Rank totals
B3nk lotals required for significance at the Soh level (P<0.O5i. The four figure blocks repre_
sent: lowest insignificant rank sum, any treatment-highest insignificant ranlk sum, any treat-
ment. Lowest.insignificant rank sum, predetermined treatmenr-highest insignificant rank sum,
predeterm ;ned treatment.

Number fi.t liratnents, or samples rankedIUo. ot
reps.

il12 l8t7t514

f-r 0

U1
-11

It

H
E

u)
H
Or

l\)l5

t3

' 
s.s

7.11
t-tl

8-l 3
8-1 3

9.r 5
I 0-14

1 1.16
1 l-16

12.18
12-18

r 3-20
l4-19

15-2'l
15-21

r 6-23
17.22

11-25
1 8.24

r 9-26
l9-26

20-28
21-27

n-2s
22-29

23-31
2f-30

2{-33
25-32

4-8

5-1 1

5-t I

6-14
7.13

8-t6
9-r 5

10-18
l0-18

t1-21
12-2J

r 3-23
14.22

r 5.25
16-24

1 6-?8
1 8-26

1 8-30
1 0_ta

20-3?
2t-3r

22-34
23-33

23.37
2 5.35

25-39
27-37

2741
2E40

29-13
3{t-{2

30.t6
3244

4-14

4-23
I -2U

7-25
'1 0.26..

r 0.35
1 4-31

1341
r 8-36

l74E

20.52
25-47

t1-J I
7q-F7

?7-63
33-57

31 -68

3?-62

34-14
41-67

38-7S
45.12

42-84
49-77

46-89
53-82

49.95
57-8t

53-r 00
6l -92

57- r 05
65-87

6l-r t0
89-il12

4-16

a-ta
8.22

8-32
1l-29
,

I 1.3S
r 5-35

l4-46
20-40

18-52
24.46

2?.58
28.52

26-64
s/.5u

30-i 0
37-63

34-76
41 -69

38-82
45-75

42-88
3U-UU

16-91
54-86

50-r 00
59-9r

54-r 06
63-97

5&t l2
67.r 03

52-l 1 8
72-tm

67-r23
78-l ll

4-t 8

5.28
8-25

8-38
l3-3r

1243
1 7-38

1 5-51
2t-45

19d8
zo.c I

24.64
J I-J/

28-71
35-64

si- t6
40-70

36-8s
45-76

41 -91

50.62

45-98
54-89

50-l tx
59-95

51.1 1 1

61-r 0t

59-r r 7
69-r 07

83-r 24
7+113

68-l 30
79-t I I
73-t38
84.r25

6-28

8-45
I 2.39

r 0.58
1 g-49

16.69
25-50

21-81
32-10

27 -92
JJ.DU

33.i 03
47-89

40-l l 3
54.99

40.1 24
61 -t 09

53-1 34
68-t t 9

59-1 45
76.128

66-1 55
83-1 38

?3.r 6s
9l -l 47

79-r76
98.1 57

86-1 86
| 06-1 66

93.1 96
I 13-r78

100.206
t2r -r E5

107-218
t 28.1 95

3.39
7-35

7-56
r 5-48

t 1 1t

23-Gl

r 8-87
31.74

25.1 01

40-36

il.-r lc
48-99

4,i. 128
'i?.1 i 1

t'!.i42
if,-lzJ

ic. ! 3:,

63,1 68
u-147

7 1.1 81

93-1 59

7g-1 94
1 02-1 ll
88-206

il1-183

96-219
I 2l-r 94

104-232
I 30-206

r 1 3,244
139.2r 8

l?t-257
I 19-229

130-26S
I 58-24 I

1-14
1-r 1 5-13

5.1 5 6-1 8
6-14 i -17

7-r8 6.22
8.17 10.20

9-21 10.26
i r.l9 12.24

1 1.24 12-30
13.22 15-27

13-27 15.33
15-25 17-31

1 5-30 11.37
17-28 20-34

17.33 2C-44
19,31 23-37

19-36 2?-44
21-34 254r

21-39 ?5-41
21.36 28-44

2a-11 27-51
25-39 31 47

25-U 30.54
2842. 33-51

28.1.7 32-58
30-15 38.51

30-50 35{l
33-{7 39-57

32-53 3&8,f
35.50 4l{t
31-58 4G68
37-53 {4€a

37-58 {3-71
3$58 1747

4-11 1-20
6-15 6-18

8-22 7-25
8-20 9-23

I 26 9.3r
l1-24 13-27

I t-3r r 2-36
11-29 16.32

14 35 15-4i
11.32 r 9-37

17-39 1846
20.36 2341

r 944 22-50
23-10 26.46

22-48 25-55
26-44 30.sC

25-52 28-50
29-18 33 55

26 56 3r.65
32.52 37-59

3'r -60 35-69
35-58 40-64

34-64 38-74
38$0 44€8

3748 4r -?9
42-63 17-73

{0-72. 15-83
f5-67 51-77

a3-78 f8-88
1E-71 5a-82

f6-80 51-93
5r-75 58-86

4$84 55-97
5+79 82-90.

" i:iu' " 
6:ii

s-31 5-34
9.27 t 0-?9

840 943
14-34 15-37

1248 l3-52
r8-r2 204s

1?.55 18-50
2349 25-53

21 -63 22-69
28-56 30-61

25-71 27-71
33-83 36-68

3C-78 32-85
38.70 4l-78

34-86 37-93
4^-76 17-83

39-93 42-l 01

49.83 53-90

44-1 00 4i-l 09
54-90 58-98

49-1 07 52.t 1 7

59-97 64-105

51-111 5?-125
6s-103 79-112

58-r22 63-132
70-110 75-120

63-129 88-140
75-lt7 8l-127

68.t38 73-l{8
8l-123 E7-134

73-143 79-155
tE.r30 g3-lft

79150 Ef-183
9t.t37 99.118

' ;-zi' ' 'o-ii 
6-is'

5-27 5-40 d-qz
1 0-32 I 1 -34 12-36

9-47 10.50 13-54
1640 1743 1846

14.56 ltr-61 15-65

21-49 23-52 24-55

19-65 19-71 2C-76

27-57 29-61 3l-65

23-75 25-80 26-86
33-65 35-70 31-75

2S-83 30-90 32-96
33-73 41-79 14-34

34-52 36-99 38-1 06
45.81 48-87 51 -93

39-101 41-109 44-118
51 -89 s4.96 5i-1 03

45.109 1?-118 50-126
57-97 60-105 64.112

50-118 53-127 56-136
63-1 05 67-1 13 71-121

56-128 59-t36 62-146
69.1 l3 74-121 78-130

6r,135 65-l1s 6S-155
75.121 80-130 85-139

87-r43 7l-154 75-165
8r-r29 87.i38 92-148

73.1 51 77-163 82-171
87-r37 93-147 t00-156

78-160 83-172 88-l8if
94-rf4 r00-155 107-165

8+168 9ll'180 g5-lt[l
100.152 107-163 ll4-174

sl-176 $-189 102-2U
Itt6-160 ll1-l7l t2l-183

6-30 7-31 7-33

648 6-51 6.54
t 341 14-43 14-46

t!-61 l1-65 12-68
20-52 2i-55 22-58

16-74 l?-78 18-82
27-63 28-67 3C-70

'22-86 23-91 21 98

34-74 36-78 38-82

2-.-97 30-103 31-109
42-8r'. 44.89 46-94

35-109 37-f1 5 38-122
4S-95 52-100 54-1C6

12-120 44-127 15-135
57-105 60-111 63-117

48.132 51'139 53-147
64.1 10 68-122 11-129

55-143 58-151 60-160
12.126 76-133 80-140

62-1 54 65-1 63 68-1 72

80-136 84-144 89-151

69-165 73-114 76-184
88-146 S3 154 S7-163

76-176 80-186 84-196
95-1 56 1 0l-',1 55 t 06-1 74

84-r86 88.197 92-208
104.166 t0s-176 il5-185

9r.197 95-209 100-220
1r2-r76 ll8-r86 121-196

98.208 t 03-220 108-232
120-186 126-197 133-207

1lt6-218 lll-231 tl6-244
128-196 135-207 112-218

il3.229 118-242 121-256
r3&206 143-218 t5l-229

rg


