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Abstract

This study was monitored the quality characteristic of the hyssop-rice drink added using hyssop (Hyssopus officinalis)
and rice. AFter operational parameters including amylase content (X, 1~5 mL), saccharification time (X, 10~18
hr) and hyssop content (X3, 1.0~3.0 g) were monitored, these results were analyzed using a response surface methodology
for the determination of the optimum conditions (Brix, Hunter's color and organoleptic properties). Maximum conditions
of Brix for the hyssop-rice drink were 0.96 mL of amylase, 14.93 hr of saccharification time and 2 g of hyssop.
Maximum conditions of Hunter’s color b were 1.90 mL of amylase, 16.64 hr of saccharification time and 2.51
g of hyssop. Maximum conditions of organoleptic color were 4.60 mL of amylase, 15.66 hr of saccharification
time and 1.57 g of hyssop. Maximum conditions of organoleptic aroma were 3.46 mL of amylase, 10.79 hr of
saccharification time and 1.45 g of hyssop. Maximum conditions of organoleptic taste were 3.67 mL of amylase,
17.64 hr of saccharification time and 1.76 g of hyssop. Maximum conditions of overall palatability of the hyssop-rice
drink were 3.73 mL of amylase, 13.66 hr of saccharification time and 1.85 g of hyssop.
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Table 1. Experimental data on sugar concentration, Hunter’s color b value and organoleptic properties of the hyssop (Hyssopus officinalis)
granule under different conditions based on the central composite design for response surface analysis

e .
Exp. Content of Amylase Content of hyssop Sugar conc. Hunter’s color Organoleptc. propertcs
No. lase (mL treatment time °Bi b val »
0. amylase (mL) (hr) ® (*Brix) value Color Aroma Taste Overall palatability
1 2 (-1) 12 (1) L5 (1) 86 12.94 33 33 20 23

2 2 (1) 12 (1) 25() 8.6 1343 33 30 23 27

3 2 () 16 (1) 15 (1) 89 13.50 37 30 23 26

4 2 () 16 (1) 25() 89 14.40 30 27 27 27

5 4(1 12 (1) L5 (1) 9.0 11.88 33 37 30 37

6 4(D 12 (-1) 25() 9.0 12.09 30 27 33 35

7 4(0 16 (1) 15 (1) 92 11.89 40 27 33 33

8 4(D 16 (1) 25() 92 12.50 33 25 30 30

9 3(0 14 (0 0(0) 8.7 12.86 33 27 23 33

10 3(0 14 (0) 0 (0) 8.7 12.90 37 27 23 33

11 1 (-2 14 (0) 0 (0 82 13.54 33 27 17 17

12 5(2 14 (0 0 (0 9.8 12.32 37 30 27 27

13 3(0 10 (-2) 0(0) 85 12.81 23 37 25 20

14 3(0 18 (2 20 (0 92 1421 30 30 30 23

15 3(0 14 (0) 10 (-2) 9.0 1231 33 33 23 27

16 3(0 14 (0 0 (2 9.0 14.13 23 30 27 27

The number of experimental conditions by central composite design.
Data were expressed as mean of triplicate determinations.

Table 2. Polynomial equations calculated by the RSM program for hyssop-rice drink

Responses Polynomial equations” 'S Significance
Sugar concetraton Y]=9.99375+0.0125XJ}(—)065)3(725—£%(30+(3)%2X12-0.0125X1X2 05925 0040
, Y,=19,008125+0.659375X 1-0.948438X2-1.61875X3+0.0125X12-0,069375X 1 X2
Hunter’s color b value +0,039375X22-0, 1425X 1X3+0.10125X2X3+0.340X32 0.8698 00415
Yi=-11.9-0.56875X1+1.671875X2+4 4875X3+0.05625X 1X2
Color 0.053125X22-0,075X 1X3-0.1375X2X3-0.7X32 0.8841 00304
. . Y,=15.05625+0,6125X1-1.325X2-3 05X 3+0.0375X 12
Organoleptic properties  Aroma 0.0375X1X2+0,040625X22-0, 15X X3+0,1X2X3+0.45X32 08672 00436
Yi=1.7875+1 44375X1-0.478 125X2+0,7875X3-0.025X 12-0. 04375 1X2 0529 00835
Taste +0.028125X22-0. 175X 1X3-0.0625X2X3+0.2X32 ' :
Overnl palaably Ye=-22.4937543 525X 1+2.3375X2+3.85X3-0.275X 12 0826t 00867

-0.075X1X2-0.071875X22-0.25X1X3-0.05X2X3-0.6X32

l)Xl, content of amylase (mL); X2, amylase treatment time (hr); X3, content of hyssop (g).
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Content of hyssop (g}

Fig. 1. Response surfaces for sugar concentration of the hyssop-rice drink at constant values (°Brix : 8.5-9.0-9.5-10.0, (A)=(B)) based amylase

content, amylase treatment time and hyssop content.
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Fig. 2. Response surfaces for yellow color intensity of the hyssop-rice drink at constant values (Hunter’s color b value : 12.0-13.0-14.0-15.0.
(A)=(B)) based amylase content, amylase treatment time and hyssop content.
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Table 3. Estimated levels of optimum preparation conditions for the hyssop-rice drink

Preparation conditions

Responses Content of amylase (mL) Amylase tE]ira)tm ent ime Content of hyssop (g) Etimted tesponses Morphology
Max. Min. Max. Min. Max. Min. Max. Min.

Sugar concentration 495 151 14.93 1133 2.00 2.00 9.62 827 Minimum
Hunter’s color b value 1.90 491 16.64 14.10 251 171 14.86 11.67 Saddle point
Color 4.60 281 15.66 15.80 157 2.89 4.09 239 Saddle point

Organoleptic Aroma 36 423 1079 1531 145 239 39 255 Minimum

properties

Taste 3.67 122 17.64 12.83 1.76 1.64 317 1.49 Saddle point

Overall palatability 373 131 13.66 12.07 1.85 177 361 1.50 Maximum

Content of hyssop (@)

Content of hyssop (Q)

Fig. 3. Response surfaces for organoleptic color of the hyssop-rice drink at constant values (sensory score : 2.5-3.0-3.5-4.0, (A)=(B)) based

amylase content, amylase treatment time and hyssop content.
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Table 4. Regression analysis for the regression model of sugar ol da =] stoll tid #eB AL 1.7-339] WSS
concentration, Hunter’s color b value and organoleptic properties UERfo] vbd o2 B YERSE © ™ (Table 1), ¥H&-3EH
B0 me g ma 4xel weE #7149 R}

in the preparation of the hyssop-rice drink
F-value of preparation conditions

0.8290ZA1 10%2] FrelFTelA 2ol AF=HATH
=2 ZAA

Regression model Content of ~ Amylase treatment  Content of (Table 2). 3] 72| UrS amylase o] &=L
amylase (mL) time (hr) hyssop (g) - . - -
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e i - | | H, 84 el Wad: A MEt geitiFEe 3). I
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YOragnoleptic taste 1531** 1.34 0.77 _o_i ‘jo—j)j' }\] Z_]::E]' 6‘]% 2_%‘:LC)]:TO: 17%% 7)1_04& L]'E".)lf)\]‘q'(Table
Youal sty b1z 291 0% 4). o2 @ AL Agel shel FAIATE sel) tet 43}
2 WeRge hAel Jee dehglon, saea

*Significant at 10% level; **Significant at 5% level, ***Significant at 1% level.
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Fig. 4. Response surfaces for organoleptic aroma of the hyssop-rice drink at constant values (sensory score : 3.0-3.54.0, (A)=(B)) based

amylase content, amylase treatment time and hyssop content.
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Fig. 5. Response surfaces for organoleptic taste of the hyssop-rice drink at constant values (sensory score : 2.0-2.5-3.0, (A)=(B)) based

amylase content, amylase treatment time and hyssop content.
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Content of hyssop ()

L

Fig. 6. Response surfaces for overall palatability of the hyssop-rice drink at constant values (sensory score : 2.4-3.0-3.6, (A)=(B)) based

amylase content, amylase treatment time and hyssop content.
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