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Abstract

This study was performed to evaluate the quality characteristics and the antioxidant activities of yanggeng added
with the aged black chestnut inner shells (ACI). The levels of ACI addition to Yanggeng were 0%, 1%, 3%, or
5%. The moisture content and the reducing sugar contents of Yanggeng increased with the amount of ACI. The
pH of Yanggeng with ACI decreased with the amount of ACI, but the acidity increased. Depending on the amount
of ACI added, the lightness (L) and yellowness (b) values of Yanggeng with ACI decreased in the Hunter color
system, and the redness (a) value increased. Textural properties by TPA showed that hardness, springiness and
chewiness decreased as increase in the amount of ACI added. Total phenol content in the Yanggeng added with
ACI increased with the amount of ACI added. Increasing amount of ACI addition enhanced antioxidant activities
of Yanggeng, as evidenced by DPPH radical scavenging activity and hydroxyl radical scavenging activity assays.
In the preference test, Yanggeng added with 3% ACI showed the highest overall preference and texture. Based
on these results, when 3% ACI was added to Yanggeng the quality characteristics, antioxidant property and sensory

properties were excellent.

Key words : aged black chestnut inner shell, Yanggeng, quality characteristics, antioxidant activity

M OB

P a2 2 A A8 F AR I s ¥
S0l gol 23 F47e] dFor A dde 3 il
HUE 9aL HAsH Fol HsA HEATH). FE
21 FEHS ofdle], ot 7|34 For A=t
E& ot} W] FHREE F AR vt 2Py, BF
8, HFE, SFFY, nTe, S Sl itk
gl 2 247l digh Bale] SrkehAA ARl =Ee
FE 2] 7 FAEE AR B, Ay, v

*Corresponding author. E-mail : mrkim@cnu.ac kr

Phone : 82-42-821-6837, Fax : 82-42-821-8887

Received 8 February 2017; Revised 18 April 2017; Accepted
20 April 2017.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

78 5 T/ vhFslth el e AT
A7V e Q) v ZES 11 71ed 4
3), ¥& F°] F7tel & Fo] e F4@), w5 st
o] &S dalslo] A2 iﬂ# F86), Y= &3t
A 7] M il F4 7&%%’— = v &
wE Fe 540, =412 %‘?« H7F B, TES
s Ho] 2E M7t mE °k7§(8) ol Atk

uro] 7140l &3 A F7E AR R tiREe] 57
Hog 2 F o g9 o] g7} WA Rk &3 U9 g@d
E4e gitslso] Holua, &3¢ e 2% AAEE
5o HEo2ZA o] &7k = I ATH9). 53] &
¥ ZE|HEAEe 22 JE So g ikl iy
A7), v, FENA T Zol Holuth10).

%_9 bl =1, T &

T3 &1 FEE B EEEo] s HITH oA 1]
= B Aol Eﬂo o BAE T st
(11). 2 &3 50 423 ute 2 <lg)] &H| A A

- 303 -



304

o

A E71gol Thelsl o] §9A) ke
@ AT gl Agolth Ea, &)

AN E

2 A A &3e Ul FFAEAI(A B)ol
Al FYhste] 70T WE Baste] ARSI 2% 50T,
% 95%°] 3-23<57](TH-150TP, Hanyang Science,
Seoul, Korea)oll A 15947 thd A wrde)(das o 7%,
EUHATRE st S&3E A, oA 1
Z3 T B e R vEo] ARSIt

2= (Daedoofood, Jeonju, Korea), &+ (Msagar, Yangsan,
Korea), ZZHEEZZ| 133} ABN(C] Cheilledang, Seoul,
Korea)= AF&-3}%ith.

% Az Yy
2] 381 9Bl A S Table 137 Zow, A%
[e)

I Fig. 13} 2o] Azstsitt. F8ol Hrtete <7
& 7H7e F2 FHUiRE wol Frote dnjdddyt
€ ol o 3 Alxste] APk AyE niRe s A4
sttta Adtd e s A8k

Water, Ager ‘
| Stirring, boiling for 15 min

Adding cooked red bean (50%)
and aged black chestnut inner shell

| Stirring, boiling for 1 min

‘ Adding fructo-saccharides and sugar ‘

| Stirring, boiling for 10 min

‘ Molding ‘
| Cooling for 24 h

‘ Aged chestnut inner shell yanggeng ‘

Fig. 1. Scheme of aged black chestnut inner shell Yanggeng
preparation.
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Table 1. Recipe of Yanggeng added with different amount of aged
black chestnut inner shell powder

(unit: g)

Ingredients Control  ACI" 1%  ACI3%  ACI 5%
Red bean 200 196 188 180
Fructo-oligosaccharide 20 20 20 20
Sugar 26 26 26 26
Agar 4 4 4 4
Water 150 150 150 150
ACI 0 4 12 20
Total weight 400 400 400 400

DACI, aged black chestnut inner shell. Percentage means the weight % of total flour

weight.
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Table 2. Moisture content of Yanggeng added with different
amount of aged black chestnut inner shell powder

ACY 1% ACI 3%
2746177 31.12+1.36°

Control
269733129

ACI 5%

Moisture (%) 32.91+1.65

DACI, aged black chestnut inner shell. Percentage means the weight % of total flour

weight.
DAIl values are MeantSD (n=3).

9<Different superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.
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Table 3. Soluble solid content and reducing sugar of Yanggeng
added with different amount of aged black chestnut inner shell
powder

Control AC" 1% ACI3%  ACI 5%
Soluble( s§hd) content 48740.12%  4670.1° AT 4274010
Reducing sugar (%)  127+0.01°  126:002° 124:001" 123+001°

YACI, aged black chestnut inner shell. Percentage means the weight % of total flour
weight.

PAll values are MeantSD (n=3).

JDiferent superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.

pH % 4t
4 S AUt wE 4789 pH B A= &%
A= Table 49 2t} 4 SE9E H7belA] &2 tix
9] pHE 6.44, 4 S&9 1% H7F FBL 6.14, 54
Z83 3% A7} PP 576, A4 TEY 5% HUF e
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5542 S4 5319 Hrhkol
2 oA th(p<0.05).

AEE S48 SEYE AU 2 dxT 2 0.01%,
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Table 4. pH and acid value of Yanggeng added with different
amount of aged black chestnut inner shell powder

Control AC 1% ACI 3% ACI 5%
pH 6441008 6.142003°  576:001°  5.540.01°
Acid value (%)  001x0.00°  0.02:000°  0.05:0.00°  0.09:0.00°

DACI, aged black chestnut inner shell. Percentage means the weight % of total flour
weight.

PAll values are MeantSD (n=3).

JDjfferent superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.
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Table 5. Color value of Yanggeng added with different amount
of aged black chestnut inner shell powder

Control ACI 1% ACI 3% ACI 5%
Lightness (L) 1549+0.08% 1354:004°  1141:0.12°  10.38£0.11°
Redness (a)  7.611033°  786:016"  7.87:044° 8862029
Yellowness (b) 365005  359:009°  279:021°  161:0.11°

DACI, aged black chestnut inner shell. Percentage means the weight % of total flour
weight.

A1l values are MeantSD (n=3).

J4Djifferent superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.
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Table 6. Texture of Yanggeng added with different amount of
aged black chestnut inner shell powder

Control AC 1% ACT 3% ACI 5%
Hardness (g)  4,288+2787 3.834:241°  3537+168™  2,997+340°
Springness  0.974£0.020° 0.937+0.009° 0.885:0.021° 0.82720.021°
Cohesiveness ~ 0.563+0.025" 0.510£0.020° 0.49820.011° 0.430£0.011°
Gumminess  4,287+320"  3,634+341°  3357+242™  2,996+340°
Chewiness 4283+330° 36314341 3334+217%  2,994+339°
Resiience  0.028+0.001° 0.024+0.003° 0.018+0.001° 0.017+0.001°

VACI, aged black chestnut inner shell. Percentage means the weight % of total flour
weight.

All values are MeantSD (n=3).

9Different superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 2. Total phenol contents of Yanggeng added with different
amount of aged black chestnut inner shell powder.

“Different superscripts in the bars are significantly different by Duncan’s multiple range
test at p<0.03.
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Fig. 3. DPPH radical scavenging activity of Yanggeng added with
different amount of aged black chestnut inner shell powder.

“Different superscripts in the bars are significantly different by Duncan’s multiple range
test at p<0.05.
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Fig. 4. Hydroxyl radical oxidation activity of Yanggeng added with
different amount of aged black chestnut inner shell powder.

“MDifferent superscripts in the bars are significantly different by Duncan’s multiple range
test at p<0.05.
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Table 7. Preference test of Yanggeng added with different amount
of aged black chestnut inner shell powder

Control ACI” 1% ACI 3% ACI 5%

Color 4810479 49108 49105° 36104
Flavor 43102° 461060  49:04° 4003
Taste 44103 48:05°  51:04° 3.1202°
Texture 46105" 46107 49:05° 32407
Overall preference  4.8+0.3" 49404 52405 3803

DACI, aged black chestnut inner shell. Percentage means the weight % of total flour
weight.

All values are MeantSD (n=3).

9Different superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.
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Table 8. Sensory properties of Yanggeng added with different
amount of aged black chestnut inner shell powder

Control ACl 1% ACI 3% ACI 5%

Glossiness 491047 48107 46104 3320.58°
Color 2.8+0.8° 42407 49+0.6° 6440.5"
Flavor of ACI  10:0.0° 38+0.8° 5420.6° 6.640.5"

Taste of ACI 1204 3.040.5° 5.440.5" 6.6+0.5"
Sweetness 63105 46204 42407 42403

Hardness 4540.6" 42+05® 36405 31+03°
Springiness 424+0.8" 41404 3740.5° 30+0.4°
Adhesiveness  3.620.8"Y 38404 39+0.6 42407

After taste 1.8+0.3° 30£0.7° 4.6+0.6" 52407

YACI, aged black chestnut inner shell. Percentage means the weight % of total flour
welght

PAll values are Mean+SD (n=3). Scoring test was conducted (5, very strong; 1, very
weakforasmngencymﬂsweettaste 5, very like; 1, vexyd]s]]keforoverallplefemnoe)
¥*Different superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.

N ot significant.
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