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Abstract

Recipe conditions on organoleptic properiies of apple kochujang added apple puree were optimized
and monitored by four-dimensional response surface methodology. Experiment condilions was decided
in ranges of red pepper powder 130~210 g, meju 50~ 80 g, apple puree 125~205 g. The manulactured
apple kochujang with experimenl design was measured on physical and organoleplic properties. The
organoleptic color of apple kochujang showed maximum score in 140,61 g of red pepper powder, 83.42
g of meju and 169.05 g of apple purce. The maximum score on organcleptic aroma of apple kochujang
was 7.95 in 192.32 g of red pepper powder, 56.14 g of meju and 146.72 g of apple puree. The maximum
score on organoleptic taste ol apple kochujang was 7.46 in 182.00 g of red pepper powder, 7800 g of
meju and 199.00 g of apple puree. The organoleptic palatability of apple kochujang showed maximum
score in 200.00 g of red pepper powder, 57.00 ¢ of meju and 159.00 g of apple purce. In textural properiies
ol apple kochujang, hardness increased with the incrcase of red pepper and meju powder, Adhcsiveness
and roughness increased with the increase of red pepper and the decrease of apple puree.

Key words: apple kocfuijang, [our-dimensional respense surface, orguanoleplic properties, optrmization. moni loring
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Table ], Experimental dala on organoleplic properlies and lextures of apple kochwjang under different conditions basced
on central coraposite design Jor response surface analysis

Preparation conchtions? Organateptic properties Texturcs
Red pepper : Apple Drverall Hard- Adhesive-  Tough-
Mefu (g) Color Aroma  Tasie ness )
powder (g} puree (g) palaiahility (v nesserg)  nessig)
yvin/cim)
190 ¢ 1)% 80( 1 185 ¢ 1) 500 6.33 6.16 626 7258 W78 1217
190 ( 13 201D 145 (-1} 150 560 5.00 2,66 9170 24866 1470
190 ( 1) G0 (-1) 185 ¢ D 7.66 5.23 583 733 3610 11392 947
190 ( D 60 (-1) 145 (-1) 670 730 560 7.25 4348 17953 14 39
150 (-1 2001 183 01 720 716 533 6.75 2590 10200 3872
130 -1 30 C1D 145 (-1} 5.00 8.33 533 6.16 4281 186 1035
130 -1 60 (-1) 185 ( 1) 470 450 3.30 3.5 1019 4237 277
150 -1) 60 (-1} HE -1 5.50 575 2.66 466 1993 7312 583
170 ¢ Q) Neom 160 ¢ O 5,20 550 4.12 466 2262 8206 687
170 ¢ ) 70 0 63 ( 0) 520 5.66 4.00 473 2211 8729 6.02
210 { 2 70 (0 165 © 0} 600 590 516 550 8373 24707 16.32
130 (-2) 700 165 ¢ 0 650 515 1.66 500 735 3161 205
170 (o) a0 ( 165 ( O 6.33 550 6.33 (633 4128 4846 2,73
170 ¢ 0y 50 (-2) 185 ¢ 0) 533 6,16 2.56 450 833 3293 251
170 ¢ Q) Wem 205 ( 2) 616 550 683 5.7 200G 10354 G.64
170 ¢ () 700} 125 (-2) 6.00 6.00 5.50 6.25 6562 32366 2178

*The number of expermmental conditions by central composite design.
Y _
“Coded values of content of Tod pepper pawder (g). content of mefu (g) and content of apple puree ()
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Table 2. Polynomial equations calculated by RSM program for processing aof apple kochujang

Response Polynomual equationn b Sigruficance
Y = 7941875+ 0064406 +0.456685X:
Organcleptic —{.298375X -+ 0 000B56X;" — 0.004913X:1X2 08308 0.0815
color 40 001575X5" +0.000331 %15 — 0,000953X X5 ' '
+0.00055X 4
Yo = 0 206719+0248594%, +0 048313X
Organoleptic —0.213837X - 0 S00034376X,° — 0.003213 XX 0 8055 0374
arcma +0.0006203 " — 0 000006253, X )
— 0.00Z488X 004 + 0 D00106X.
Vs = 78070703 —0.222851X; —0 113656X0
Organoleptic — 0658281 X5+ 0 000531, — 0 D0L106X: X 07511 01953
taste —0 O01088X:% 40 000797X,; 305 +0.001306.X, ' '
— 0001316
o= 10,114922 + 01661093, +0.3405445
Crganaleptic -0 109656X3 0.0003 113" — 0.00:481 3,3z 05059 01141
palatabtliy +0 001 775X2° + 00003097 s -0 0012563 X0 .
+0.000809%
Yy = B4355—574 257813X, — 258, 253125%
~ 390415625 X5+ 1 4434383, ° - 2 4375 Xz -
Hardness +0.610% - 0.089063X X — 0094375 5505 0.9371 0.0056
--1307813%7
Yo = 231642903 401563X, 1 2039.721875%
. —2768.2593T5X5+ 3 BB —0.231875 Ky o
Adhsiveness 10 9952 + 0.080635K, Xa 1 119375X5X5 (1,8992 00209
-~ B 027188%"
Y= 80.814766 +0 037844 +1.802875X s
Toughness — 17645943+ 0.001712X,° — 0.0048X X2 0.9083 00162

— 0000562 — 0 DODBRLX, Xa
+0.0024503 X5 +0 004853%4

UX, . red pepper powder (g), Xo© meju (g), Xs.

apple puree {g).
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Table 3. Predicted levels of optimum condilions for the maximized arganoleplic propertics and textlures in preparation

of apple kochujang by the ridge analysis

Organoleplic properties

Preparation  conditions Color Aroma Tasle Uverall ~ Hardness  Adhesiveness  Tonghness
palatability
Min. Max M. Max Min. Max. ©Min Max. Mim Max. Min, Max Mm, Max

Red pepper powder (g)
Meyu {g)
Apple puree (g)

19580 14061 144,15

Morphology

8428 342 5712 5614 5311
154 23 169.00 181.36 14672 174468 19880 17225 15835 17197 15069 17234 12373 17357 12963
Estimaied response 390 B13 398 195 258
Saddle pomt Saddle peinl Saddle poinl Saddle point Saddle point  Saddle point  Saddle poni

19232 150.88 182,80 141.66 200.66 150.04 202.74 154.20 186.09 L5085 18354
TBET 50.30

G747 5108 7899 B423 7262 5537 6388

746 272 758 26374 10219 000 33081 000 2227

Table 4 Regression analysis for regression modcel of the organoleptic propertics and textures of apple kachujang

F-Ratio
Preparation conditions .
Color Aroma Taste pa(l)a“;z)ﬁilw Hardness Adhesiveness Toughness
Red pepper powder {g) 6.781**  3.966" 0 886 4.402* 13,7274 5,182 6.067*"
Meyu (g) 6.353** 5195 2563 4.447* 5FaTH" 1.285 1.182
Apple puree (g) 1138 2163 1838 1.112 3732* 5 402" 5.005"*

"Sigmficant at 10% level;

**oigmbicant al 5% level; ***significant al 1% level,
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