T AW H 2 2P X| 36(2): 218-225, 2021
J. Korean Soc, Food Cult, 36(2): 218-225, 2021
B =R Age aAABESE] .
Copyright © The Korean Society of Food Culture

ISSN 1225-7060(Print)
ISSN 2288-7148(Online)
https://doi.org/10.7318/KJFC/2021.36.2.218

CrossMark

click for updates

N

Physicochemical and Sensory Characteristics of Sugar-Reduced Green Tea Cookies
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Abstract

The quality characteristics of sugar-reduced green tea cookies were tested, and there was no significant differences in
density, spreadability, loss rate, and pH in all experimental groups (p<0.05). The sugar content of the sample with 100%
sugar replaced was 0.96°Brix, which was significantly higher than the 0.80 °Brix of the control (p<0.05). The sample with
75% sugar substituted was 0.76°Brix, which was similar to that of the control (p>0.05). The calories per 100 g of cookies
were reduced from 482 to 433 kcal in the sample groups, where the sugar content was reduced from 0 to 100%.
Carbohydrates also decreased with decreasing sugar content. The protein was 5g in the sugar sample group reduced by 0-
25%, and 6 g in the sugar sample group reduced by more than 50%. Dietary fiber was three times higher in the sugar
sample group reduced by 75% than the control, and four times higher in the sugar sample group reduced by 100% than
the control. No significant differences in the sweet sensory intensities were observed between the control and the 75%
reduced sugar sample group (p>0.05). The brightness, savory, sweet, and aftertastes were similar in all experimental groups

(p>0.05). Overall, high value-added green tea cookies with a more than 75% reduction in sugar were successfully

developed with added functions of immunity, anti-cancer, antioxidant functions, preventing constipation and obesity,
without deteriorating the sensory and physicochemical qualities tested.
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1. MEinyz

F71& Azxsh] g AEQ] ¥=E(C) Cheilledang Co.,
Yangsan, Gyeongsangnam-do,), A1 & (Cheiljedang Co., Seoul,
Korea), ©7ZKHCJ freshway Co., icheon, Gyeonggi-do, Korea),
2>+ (SingSong Co., Cheonan, Chungcheongnam-do, Korea),
A A (Seoul Dairy Co., Seoul, Korea) = HE(Seoul
Dairy Co., Seoul, Koreay= Al5olA #+4stct. £aleln}
Aol A ==} 2 Viehome Co., Yeongcheon, Gyeongsangbuk-
do, Korea), Z=H|¥]o} EZ(Viomix CO., Seoul, Korea) %
s 2 (Miryangagaragar CO., Miryang, Gyeongsangnam-
do, Koreay2 43I 400 mesh Ao gk H o] THAIA
ARE-3FATE

2. FI|9| M=

F7] AZ= Bang et al. (2013)9] W3 AACC 10-91
(2003)S Frstglom oy xje|o onH] Y-S HPst &
<Table >3} 22 H&2 A|x33. o= ¥ AFES
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Co., Joseph, USA)S] &3 Bl ul3} v]&3} TdsHA AlH
H A", ZHpuo}, A E WEHE YA 2delA 387 £
Fste] st & & AP FHEEAE FHrtete] 47
oF 27k o et L Fof] Aol 2 whEE, sk &
g =53 S HURE $ w287 o EgekiTh

e ©
o W oj

<Table 1> Ingredients of sugar-reducing green tea cookies

. Samples

Ingredients (2) S100"  S75 S50 S25 SO
Cake flour 173 173 173 173 173
Sugar 60 45 30 15 0
Stevia 0 7.5 15 22.5 30
Agar 0 7.5 15 22.5 30
Green tea 7 7 7 7 7
Butter 120 120 120 120 120
Salt 2 2 2 2 2
Fresh cream 14 14 14 14 14
Egg yolk 14 14 14 14 14

Total 390 390 390 390 390

S100, Green tea cookies with 100% sugar and 0% stevia and agar;
S75, Green tea cookies with 75% sugar and 25% stevia and agar;
S50, Green tea cookies with 50% sugar and 50% stevia and agar;
S25, Green tea cookies with 25% sugar and 75% stevia and agar; SO,
Green tea cookies with 0% sugar and 100% stevia and agar.
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<Table 2> Bulk density, spread ratio, loss rate and leavening rate of the cookies

Variables Bulk density (batter, g/mL) Spread ratio Loss rate (%) Leavening rate (%)
S100" 34.00+0.00 6.62+0.08 9.45+0.84 107.54+8.47%
S75 34.00+0.00 6.05+0.09 9.26+0.46 102.5145.65*
S50 33.98+0.04 5.934+0.15 8.81+0.69 92.96+5.89°
S25 34.04+0.05 5.79+0.17 9.87+0.63 107.26+5.50%
NI] 33.96+0.05 4.67+2.29 9.21+0.46 100.000.00°

F-value 2.75N52) 535N 1.85% 5.35%%*

Refer to <Table 1>
INSnot significant, **p<0.01

IMean+SD, The same letters in a column are not significantly different each other at p<0.05 level by Duncan’s multiple range test.

<Table 3> Moisture, ash, pH and sugar contents of the cookies

Variables Moisture (%) Ash (%) pH Sugar Contents (°Brix)
S100" 4.400.40% 0.33+0.58" 5.91+0.08 0.800.00°
S75 5.87+0.31° 1.00£0.00% 5.95+0.10 0.60+0.00°
S50 4.20+0.20° 2.00+1.00° 5.99+0.08 0.52+0.04¢
S25 5.33+0.42° 2.00£1.00° 5.96+0.04 0.76+0.05°
NI] 6.47+0.23* 2.33+0.58° 6.02+0.06 0.96+0.05*
F-value 26.63%+*2) 3.94* 1.80" 93.50%**

Refer to <Table 1>
INSpot significant, *p<0.05, ***p<0.001

IMean+SD, The same letters in a column are not significantly different each other at p<0.05 level by Duncan’s multiple range test.



222 FBREEAEXILEEEE Vol 36, No. 2(2021)

<Table 4> Color values and hardness of the cookies

Variables LY b Hardness (g/cm?)
$100% 64.20£0.07%) -5.35+0.10 37.04+0.06° 80336.00+£13814.50°
S75 67.38+0.04° -5.65+0.08" 37.27+0.05° 59554.00+12694.97°
S50 65.1240.05" -3.94+0.07* 36.66£0.05¢ 40678.00+11385.73¢
$25 64.86+0.02° -5.48+0.09° 37.52+0.04° 14420.00+5115.06"
S0 63.30+0.05° -5.56+0.06> 35.95£0.06° 19289.00+8292.72¢
F-value 4922 47%%#3 391.90%*+ 698.45%+% 33.09%#*

DL, Light scale (100=pure white, 0 = black); a, redness(+100=red, -80=green); b, yellowness (+70=yellow, -70=blue)

2Refer to <Table 1>
3)*”‘*p<0.001

“Mean+SD, The same letters in a column are not significantly different each other at p<0.05 level by Duncan’s multiple range test.

S100" S75

S25 S0

<Figure 1> Appearance of the cookies
DRefer to <Table 1>
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<Table 5> Nutrition analysis in the cookies (100g =} &/2F)

Sample
Variables

S100" S75 S50  S25 SO
Calories (kcal) 482 470 457 445 433
Total carbohydrate (g) 52 50 47 45 43
Total fat (g) 28 28 28 28 28
Protein (g) 5 5 6 6 6
Dietary fiber (g) 2 3 5 6 8
Sodium (mg) 332 333 334 335 335

DRefer to <Table 1>
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<Table 6> Objective sensory evaluation of the cookies
Sample
Attributes F-value
S100" S75 S50 25 SO

Brightness 5.52+1.66 5.14%1.31 4.95+0.74 5.14+1.06 4.76+1.76 091N
Uniformy 5.81£1.33% 5.67+1.15° 5.19+0.87 4.52+1.21% 429+1.31¢ 6.82%%x
Savory aroma 5.33+1.20 5.19+0.98 4.65+1.14 5.43+1.21 4.60+1.31 225N
Sweet aroma 5.19+1.29 5.43+1.40 457+1.16 5.38+1.02 4.95+1.20 1.74N8
Savory flavor 5.20£1.03° 6.00£0.89" 5.14+1.20° 5.14+1.15 4.90+1.37° 2.84%
Sweet flavor 5.52+1.03° 5.38+0.67° 5.19+1.21% 5.15+1.39% 448+1.17° 2.74%
After taste 4.86+0.85 5.19+1.17 5.33+1.20 5.33+1.28 4.86+1.49 0.838
Hardness 6.52+0.60° 6.05+0.80° 4.76+0.54¢ 3.52+0.51¢ 3.71+0.72¢ 91.94xx%x

DRefer to <Table 1>
INSpot significant, *p<0.05, ***p<0.001

YMean+SD, The same letters in a row are not significantly different each other at p<0.05 level by Duncan’s multiple range test.
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