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Abstract

Green Tea consists of 15-30% catechins (a type of polyphenol), which act as super antioxidants,
inhibitory action against aging process. Antioxidants fight radical-free oxygen, an agent which can
begin the process of cancer by damaging essential body chemicals and harming DNA. This study
was performed to develop the elderly diet using Green Tea as an inhibitory action against aging
process. Nokchaborijook (Baley gruel added rice powder and Green Tea) was manufactured by
various levels of Green Tea(1, 4, 7%) and the grinding period(15, 30, 45 sec). The optimum levels
of added Green Tea and grinding periods on Nokchaborijook were determined with the results of
sensory evaluation by response surface methodology and analysis of composition.

The Anti-oxidant Vitamin A, C, E and Flavonoid were increased with increased levels of Green
Tea and grinding periods be decreased. As the levels of Green Tea and grinding periods were
increased, the green color and penetrated force became stronger. Among the sensory attributes,
Bitterness, Green Tea Flavor and Hashness were greater depending on increasing Green Tea.
Jujube flavor was greater relying on decreasing Green Tea. Greenness and spreadability of particles
were increased as both the amounts of Green Tea and the grinding period were increased. This
result was used to determine the optimum conditions of adding levels of Green Tea and grinding
periods. The optimum conditions of Nokchaborijook was established as adding of 5.8% Green Tea
grinded for 15 seconds.

Key words : Elderly diet, Antioxidant, Green Tea, Barley, Gruel, Grinding, Flavonoid
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<Table 1> Composition of Barley gruel

Material Composition(g) |- (%)
Basic Cooked barley 124 100
material Rice flour 16
Powdered skim milk 28 20
Salt 1.4 1
Water 400
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<Table 2> Treatments of adding Green Tea and grinding periods in Nokchaborijook™

1

2 1 30 60
3 15 60
4 45 60
5 4 30 60
6 15 60
7 45 60
8 7 30 60
9 15 60

1) Nokchaborijook : Barley gruel added rice powder and Green Tea
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<Table 3> Condiition for Texture analyser in Nokchaborijook"

, Cyinder-p/20a
Pretest speed 1 1.00mmvs
Test speed 1.00mny/'s
Post test speed 10.00mmy/s
Rupture Test Dist 1.0%
Distance 400%
Time 3.00sec
Force 10g
Thold 10.0g

1) Nokchaborijook : Barley gruel added rice powder and Green Tea
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<Table 4> Effects of salt concentrations and amounts of
Green Tea on flavonoid and tannin® of Green Tea

Salt Amounts of |Flavonoid contents| Tannin contents

concentration(%)!  Green Tea {mg/100g) (mg/100g)
1 1.64% 1.36%

0.0 4 1.84° 1.49%
7 1.99% 1.56%

1 1.60% 1.24d

25 4 1.67% 1.22%
7 1.68° 1.45¢4

W 1 1.52 0.77¢

50 4 1.65% 1.35¢
7 1.65% 1.48%¢

1 135" 067"

75 4 1.55% 0.89¢
7 1.56¢F 0.81°f

1 135" 1.42¢4

100 4 1498 1.85%
7 1.48¢ 1.71%¢

1) Means of 3 repeated measurements
Means with the same letter in the same column are not
significantly different { Tukey Test, p<0.05)
The higher the scores the higher the acceptability of attributes.
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<Table 5> Composition' of Nokchaborijook?

(unit : %)
15 202 0.57 0.73°
1 30 2.04° 0.57 0.72° 0.59°
45 2.05° 0.60™ 0.72° 0.61¢
15 2,120 0.62% 0.83° 0.71°
4 30 2.14° 0.63% 0.82 072
45 2.15° 0.63% 0.820 0.70°
15 2242 0.63% 0912 0.81°7
7 30 226 0.64% 0.912 0.82°
45 226" 0.65° 0.90° 0.82°

1) Means of 3 repeated measurements

Means with the same letter in the same column are not significantly different ( Tukey Test, p<0.05)

The higher the scores the higher the acceptability of attributes.

2) Nokchaborijook : Barley gruel added rice powder and Green Tea

3)N.S. : not significant(p < 0.05)
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<Table 6> Effects of adding Green Tea & grinding periods on contents of S-carotene, Vitamin C, E, fiavonoid” in Nokchaborijook?

15 NDY 1.52¢ 177.224 125°
1 30 - 146° 170.89° 1.05¢
45 - 1.449 170.44° 107
15 117.96% 2.11° 218.26° 1.36°
4 30 115.00% 1.99° 213.14° 131>
45 113.87° 192 211.84° 127
15 12579 253 224412 1.49%
7 30 120.12° 221° 221.69% 139°
45 11996 2.20° 219.86 137

1) Means of 3 repeated measurements

Means with the same letter in the same column are not significantly different ( Tukey Test, p<0.05 )

The higher the scores the higher the acceptability of attributes.

2) Nokchaborijook : Barley gruel added rice powder and Green Tea

3) N.D.: not indicates



=AE2ES ML 175

 =REEE 1)

1) B4 A % %7

=A08F WA B4R FHKTabe 7 5
AAEE =3 F7hgel ol T ke A7) AolR

#% SAYDE S £ A, A4PY
CANREE =3 BrhEel Bes foHow
s TR WARE 5 oAl 2od

g 57 }Hﬁit}. SAFEE =3} Arteo] oS
SR, 4%014 A5 A7rEgem 0% o

du oy =

2) 71AH Z Ak 2%
gzl AT

37}
AH= (Table 1003} 7k €~

e
T &3

<Table 7> Analysis of Variance table for the Sensory attributes of Nokchaborijook”

~ Source Degree of freedom |  Sum of square Fvalue
GN? Amounts of Green Tea 2 294.77 <.0001***
Grinding periods 2 10.11 0.0010%*
BI Amounts of Green Tea 2 374.11 <0001+
Grinding periods 2 0.70 0.6913
GF Amounts of Green Tea 2 407.44 <.0001%**
Grinding periods 2 0.59 0.7524
IF Amounts of Green Tea 2 283.59 <.0001%%*
Grinding periods 2 2.26 0.3927
HA Amounts of Green Tea 2 29737 <0001 H**
Grinding periods 2 9.00 0.0528
p Amounts of Green Tea 2 12.48 0.0452%*
Grinding periods 2 9.89 0.0089**

1) Nokchaborijook : Barley gruel added rice powder and Green Tea
2) GN(Greenness), BI(Bitterness), GF(GreenTea flavor), JE(Jujube flavor), HA(Hashness), SP(Spreadability of particles)
*, #% %% gignificant at p<0.05, p<0.01 and p<0.001, respectively.

<Table 8> Effects of adding Green Tea and grinding periods on Sensory attriutes’ of Nokchaborijook?

BI GF b HA SP

15 238" 1.75° 1.75¢ 6.63% 2.38¢ 3.88

1 30 2.88f 1.88° 2.00° 6.38% 2.25¢ 375
45 2.50f 175 175 6.13% 2754 4380

15 463 3.88° 438 3.75%e 4,63 4.50°

4 30 5.25% 513 5.25° 3.88% 5.50° 6.00°
45 6.13%d 5.00° 525" 475 6.38% 6.25°

15 7.13¢ 7,63 775 1.63¢ 775 3.88?

7 30 775° 738 7,882 2.13%f 7,882 463
45 888 | 825 | 813 2000 | 750° 6.38°

1) Means with the same letter in the same column are not significantly different ( Tukey Test, p<0.05)
2) Nokchaborijook : Barley gruel added rice powder and Green Tea
3) GN(Greenness), BI(Bitterness), GF(GreenTea flavor), JE(Jujube flavor), HA(Hashness), SP(Spreadability of particles)
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<Table 9> Analysis of variance table for the response surface model

Model 5 361.92%%* 427 42%%* 445.50 241.75 337. 0.11
Linear 2 356.52%%* 426354+ 444 42 ** 240.20%** 334.27%%* 174.49%*
Quadratic 2 0.12 028 0.81 0.01 2.78 1.12
Crossprodeuct 1 5.28*% 0.78 0.28 1.53 0.78 450
Residual Total Error 66 52.52 72.57 84.82 148.86 112,61 14221
%f Variability explained(R?) 87.33 8549 84.01 61.89 75.00 55.88

1) GN(Greenness), BI(Bitterness), GF(GreenTea flavor), JE(Jujube flavor), HA(Hashness), SP(Spreadability of particle)

* #x ek gionificant at p<0.05, p<0.01 and p<0.001, respectively.

<Table 10> Color (L, a and b) and Penetrated force valug of Nokchaborijook?

15 124.36*+0.09 -4.33e+0.01 -1.8224+0.00 437748+£1.82

1 30 12423007 -4.39%+0,02 1754002 452.16°+ 048
45 123.39°+0.21 44204001 -1.7040.02 452530+ 0.66

‘ 15 123.30° +0.13 -4.56°+0.03 -1.73%4.003 53347°+0.57
4 30 121.80°+0.10 -4.63°+0.02 -1.60°+0.04 539.619+1.52
45 1192144039 -473°+0,02 -121°4£0.04 541.909+0.90

15 119.0084+0.07 -4.8220.01 -1.17°£0.04 553.12°+148

7 30 117.84°+0.06 48424001 -1.09°+0.01 569.39°+1.04
45 117.12°+0.07 -4.88°+0.02 -1.17°+£0.02 616.89°+1.01

1) Means of 3 repeated measurements

Means with the same letter in the same column are not significantly different (Tukey Test, p<0.05)
The higher the scores the higher the acceptability of attributes.

2) Nokchaborijook : Barley gruel added rice powder and Green Tea
4) a: (+)redness / (-) greenness

3) L(Lightness)

6) PF: Penetrated force measured by Texture analyser
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<Table 11> Contents of composition of Nokchaborijook”
at optimum condition

. Composition Contents
Moisture(%) 838
Crude protein(%) 220
Crude fat(%) 0.77
Crude ash(%) 0.76
Crude fiber 0.89
Carbohydrate(%) 11.58
Total Dietary Fiber(%) 7.67

Insoluble Dietary Fiber(%) 714

Soluble Dietary Fiber(%) 0.53
Vitamin C (mg/100 g) 2.16
Vitamin A RE.) 29.8

[-carotene (ul/100g) 119.21
Vitamin E (ug/100g) 21931
Flavonoids (mg/100g) 1.37

1) Nokchaborijook : Barley gruel added rice powder and Green Tea
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