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Abstract

The study was designed to investigate overall acceptability of rice extrudate with added ginseng flour
extruded by single screw extruder, Graphic three dimension analysis on response surface regression was
conducted for overall acceptability evaluated by balanced incomplete block design, (verall acceptability,
which formed a saddle point, increased as moisture content increased at lower die temperature, and as
moisture content decreased at higher die temperature. Critical values of each variable which indicated
optimum response are 5.0% ginseng content, 17.8% moisture content and 104.6°C die temperature, and optisum
inferred score of overall acceptability is 59.6 among 90.

Key words: extrudate, overall acceptability, response surface regression amalysis, balanced incomplete

black method.
AM =

Yt o AFe] FUYrte 1 HEE e
ey gl S5 EYsted oy SYof 2
sto] AU o Sdshe Wil HE UL
o] Bpairto] 2jsted A[Fe] ofa, M, ot Q24
% B4 58 FU¥YLE Wohste Y] YA W
t},
FsAe] 2t BYRrte FedAaRel NlE
o, de|d el F¥A a2ia B el
oltbe] W dg ) whgod A RS
Soisty] isiMe drfBrtel ride =sist A
oA R AHEE goiok Ytk F3] ¢B4U7E o

Ftho] A2E AR e gAYl Mgz
Y A2 AMejaadof slsted 2% Mel#7t s
7 mieof HAH2ef uhE AF FUe A
ojstod 37sl7] HBiMe thaqdl YA 28
o He|2§ nle] dXshd Nelpe] 8 ok A
Aok H7te) UeE §U4 Uth

2 dFofd e 43 e Tt 9N Es 4
A AR2E G3s7] Hatol AUAY Vo thet
A&e Ne|gof ojste] M2y duddYEel FY
= 24Y By gYYeoE Fy YUt ¥ $
Syel 3UN VjiEd YUY SEUY, Y
U2 o £ 22§ 3R A3 3
o e 2de HYstazt sisich



308 by Sk Hohr ot R EERAEE
xH_—E: '3@ %ﬂ test) .2 i*}‘s}ﬂt}. LAl %’ﬁﬁyllioﬂ DH..} o‘l

AuAs

4B4134(15,17,19,21,23%), A4 EH0,5,10,15,20
1) 3 E3FLE(90,100,110,120,130°0)F Hejs}ed
screw sppeed 258rpm, L/D ratio 7.5, die size
émm ¥ lhole, barrel length 45cm B 474 thdAa
# 424%7)2 A4AY9(FUE A Ui central
composite design method)of uie} MR4 434U E
& Table 13} go] A28 ARgsisich

Table 1. Treatment number according to
independent variables.

Treatment GIN - MO - TEMP*
No. {Extrusion conditions)
1 0-19-110
2 5«17~ 110
3 § =17~ 120
4 5-121 - 110
5 5~-21-120
8 10~15-110
7 10-19- %
8 10 - 19 - 110
9 10 - 18 - 130
10 10-23-110
11 15 -17 - 100
12 15 - 17 - 120
13 15 -21 - 100
14 15 - 21 - 120
15 20 - 19 - 110

GIN : Ginseng content(X), M0 : Moisture
content(%), TEMP : Die temperature(®C)
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Table 2. Balanced incomplete block design for 15

treatments in blocks of 15 units.

Replications

[ I I vV vV U %

Block
1 3 8 12 6 7T 1 9
2 5 14 10 7 12 2 8
3 15 12 11 5 8 3 8
4 12 1 6 9 2 4 U
5 4 5 § 1 14 9 15
8 11 9 7 2 13 15 %
7 1 2 3 4 5 & 7
8 2 3 1 13 15 14 12
9 8§ 6 4 15 10 13 2
10 12 4 5 11 1 12 5
11 9 13 14 10 ¢ 3
12 4 7 3 3 4 & 1
13 7 15 9 12 3 W 4
14 3 1 2 8 3§ 11 10
15 6 10 15 14 11 7 1

1) Each cell consists of treatment number.
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Table 4. Analysis of variance,
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[ Wiz (t=K)Ti ~ (t-1)Bi ¢ {k-1)G )

Z T2 G2
SSr unadj, = -

r tr
S5 = TSS - SSp - S unad,j,

Table 3. Total sensory score for 15 treatments in
blocks of 15 units.

Replications Block
I T 0T VVWVWW
Block total
1 64 58 59 64 39 50 41 375
2 39 33 82 47 34 62 64 361
3 40 60 45 37 57 67 56 362
4 56 43 61 52 63 43 34 352
5 46 31 61 59 35 49 49 330
6 49 48 42 59 63 51 48 360
7 62 65 54 43 48 62 39 373
8 53 58 55 66 50 40 56 378
9 61 67 53 49 48 67 64 409
10 82 44 41 49 52 57 59 361
1! 61 60 44 44 50 40 59 358
12 36 34 59 59 58 57 42 345
13 41 36 60 60 54 52 25 328
14 55 48 B4 56 62 43 48 380
15 57 48 39 27 42 42 51 304

1) Each cell consists of total sensory score,

d.f. 8.8, ms.
Blocks (adj.) (b~1) 14 | SSp 418,20 | Ev 29.87
Treatments (unadj.) | (t=1) 14 | SST unadj, 7265.09
Intra-block error (tr-2t+1) 76 | SSg 2483,51 | Es 32.68
Total TSS 10166.80
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t ¢ number of treatments (15)

k  number of units per block (7)

b ¢ number of blacks (15)

r ¢ number of replications (7)

Ti ¢ ith treatment sum

B(i) ¢ blocks sum including ith treatment

G ¢ grand total

Table 5. Results of statistical sysbol for the
analysis of variance,

Treatment Ti T2 B(1) Wi Wi?
No.

1 377 142129 2%01 258 66564
2 430 184800 2613  -BBE 734996
3 404 163216 2524 152 23104
4 312 97344 2498 -220  4B400
5 284 81656 2505  -b42 293764
6 417 173889 2533 130 16900
7 284 80656 2446 284 80656
8 414 171386 2562 =300 90000
9 373 138129 2483 478 223484
10 362 131044 2501 138 19044
1 319 101761 2464 312 97344
12 401 160801 2517 2% 51076
13 436 190096 2586  -460 211600
14 249 62001 2428 256 65536
15 314 98596 2471 174 30276

Total 5376 1977614 37632 0 2107744
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Table 6. Mean of adjusted treatments for vverall
acceptability.

Treatment GIN-MO-TEMP Mean of adjusted treatments
No. (Extrusion

conditions) (ul) (i /m
1 0-19-110  376.74 53.82 cdels
2 5-17-110  430.8% 61,56 ab
3 §-17-120  403.85 57,64 abud
4 5-21-110 312,22 44,60 Jk!
5 5-21-120  284.% 40,65 jkim
6 10-15-110 416,87 59.55 nbe
7 10-14- 90 283.72 40,55 Jkim
8 10-19-110 414,30 59,19 abed
9 10-19-13 372,52 53,22 cdefgh
10 10-23-110  361.86 51,69 efahi
11 15-17-120  318.64 45.53 1
12 15-17-120 100.77 57,25 abodef
13 15-21=-100  436.48 62.35 8
14 15-21-120 248.74 35.55 =
15 20-19-110  313.83 44,83 b

1) same letter means no significant difference
( P€0.05 ) by least significant difference test.
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Table 7. Significance of terms in response surface ojujof 24 g EU NAAL ofeje} Fom of
analysis for graphic 3 dimension. BojA alaukegmg vehyglcl,

Yo®** = - 382,771 - 6,052 Xy + 59,053 Xz*** +
8.237 X3* - 0.091 X32 « 0,250 XXz +
0.005 X2% + 0.024

Process variable terms Dependent variable
{overall acceptability, Yol

Linear : XsXs = 0.579 XgXg®** + 0,009 X2,
GIN  (X¢) ns (R2=0, 8540)
MO (X2) £
TR (Xa) s HMse Boeulel % g YANE YA
Quadratic : Y 5.0%, 45U 17.8% 3 SAZRE 104,69 &
GV (X,) ns o) U FUH7IEES) N¥2YAE 59.6(08 BY)
ME ) ns olsith. olof tigk 34 by $3EUS Fig.1 of
Cmff@ﬁf " Ueht it Figl & AMER)0) 0 - 208 Ao)
GIN - M0 (X4 - Xp) ns £ 29 0 24 g3 RuINoR g WA
GIN - TP (% - X3) s dJste} 2R4T, ERILE Y SEUPH E27L
MO - TEMP (Xz - Xa) e E2te] a¥ago] 2% $Yg 5% ofuodM UM
Number of signifivance terms : th, &, E23257 yiile $EUEe] S7YS
Max. 9 3

5, 23727} gele FEUYl Y2YTR 3

4 YAl 7IBEE F7Rbe AN Ul ¥, U

D, sennan et i RPYME B3FEE} PILR, pE 42

@t significant st O.1% UL B2FRET YAYER SUY 7)2er)
ns 1 not significant 1 St 2939

OA

107.60 A1

64.44 -

1.29 A
2 130.¢

116.67
TEMP (°C)

~21.87

103.33
23.00

20.33

17.67
MO (i) 15.0090.00
Fig. 1. Three dimensional graph for relationship among overall acceptability, moisture content, of feed and

die temperature.
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HA L Yo*=* = - 882.771 - 6,052 X; + 59,059 Xz***
+ 8,237 Xg* ~ 0,001 X412 + 0,250 XiXz + 0,005 ¥22 +
0.024 X1X3 - 0,579 XoX3*** + 0,009 X32 &4 437
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g ©¢

Lo g d Ay, U, M2, p.600(19%0)
2940 A A, oA, Mg, p.428(19%0)
3.Gacula Jr.,M.C. and Singh,J.:Statistical mwethods
in food and consumer rearch, Acadeaic press, New
York, p.242(1984)
4,019 %, AHF A F2] B HAu, MEp.

277(1989)
5.Cochran,W,G, and Cox,G.M.: Experimental designs.
2nd ed., John Wiley and Sons, Inc., New York,
p.447(1957)



