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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.
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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%  ACI 3%  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

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

weight.
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1.5x1.5 cm 27|12 Z2} texture analyser(TA/XT2, Stable
Micro System Ltd., Surrey, England)E A}-8-3}of 53] o]/
=739k A& 25 mme] plungerE ©]-8-31] hardnessE
Stk x2S pre test speed 2.0 mm/sec, test
speed 2.0 mmy/s, post test speed 2.0 mmys, distance 7.0 mm,
return distance 20.0 mm, contact force 5.0 g & 3} 2.
&74e] x¥ol n=23 AHS XS SHATh

£ Total phenol &z*
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4T 2702 1087 YAEst Aozl s FH sl
filter paper2 72 ¥, evaporator= £ & 3]sl FEE

< A9t} FEES 100 mgmL F=7} ¥ %= PBS buffer
2 59 5 ARgsIsith 42te] AgE Mg H, A58
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Table 2. Moisture content of Yanggeng added with different
amount of aged black chestnut inner shell powder

ACl” 1% ACI 3%
2746+177°  31.12¢136"

Control
2697433129

ACI 5%
32.91+1.65"
DACI, aged black chestmut inner shell. Percentage means the weight % of total flour

welght
All values are MeantSD (n=3).

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

Moisture (%)

7 °Brix, 54 &9 3% 7} $78E 44.7 °Brix, 54
389 5% A7 WP 427 BrixE UYERlo] £4 389
A7V o] S71EE e fo7 oz wrolx thp<0.05).
19} & A7, Hand Kim(15)2] Aol A7
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HARS Hrlge] $7184E durt Stk 4SS

Heltka Eﬂ%}@l 2 Ade] Aot 1}01 BT}

3 AL 127%,
4 589 1% 247} °k7§£ 126%i EHZ:fL-‘+ vﬁ“’l
ztol g, £4 5839 3% A7t WL 1.24%, &
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&3] 5% A7} YL 123% = gl 2T H]sh] TrAZi
2 245 q(P<0 05).

Table 3. Soluble solid content and reducing sugar of Yanggeng
added with different amount of aged black chestnut inner shell
powder

Control  ACI" 1%  ACI3%  ACI 5%
Soluble( s§hd) content 87:012°  467:0.1 47501 474010
Reducing sugar (%)  127:001°  126:002°  124:001° 123001

DACI, aged black chestnut inner shell. Percentage means the weight % of total flour
welght
All values are MeantSD (n=3).

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

A243A A235 (2017)

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
o

5542 S4 5319 Hrhkol
2 oA th(p<0.05).

AEE S48 SEYE AU 2 dxT 2 0.01%,
A B85 1% A7F F8L 002%, 4 S8 3% A7}
O(};7g ) 0.05%, A/\g z%,q 5% 7<47} olzg 0.09% = :,T/ﬁ

4

Zgse] Arldo]l FlREE feldez HoliT
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44 Zev9 4 B4 A712)0lA Z&3 9 $4Y
A7k Skl el v} sk kst S e
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Table 4. pH and acid value of Yanggeng added with different
amount of aged black chestnut inner shell powder

Control ACl 1% ACI 3% ACI 5%
pH 6441008 6142003  576+001°  5.54+001°
Acid value (%)  001x000°  002+000°  0.05t0.00°  0.09+0.00"

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

YAl values are Mean*SD (n=3).

F4Djifferent superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.

M

&4 S&9 b e Y A 54 A
Table 59} 2t} " E(lightness)E UEM= L 32 54
S&9 8 HURA] @2 R 15490191, 4 5§
I 1% HA7F F8L 1354, 578 &9 3% A7 P
1141, 574 & ¥ 5% H7F F78L 10382 54 & &3
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el b &2 54 S&9 & A7eiA &2 dxare
365010, 4 S&9 1% @7} FBL 359 2, thxaT}

fFelAQ Aol 7t gl o, £4 F83 3% x47} e
279, &4 583 5% A7F PBL 161 07 & B £
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Table 5. Color value of Yanggeng added with different amount
of aged black chestnut inner shell powder

Control AC 1% ACI 3% ACI 5%
Lightness (L) 15.49008” 1354:004°  114120.12°  1038:0.11°
Redness (a)  7.61£033  786:0.16°  7.87:044°  8.86:029°
Yellowness (b)  3.65:005  359:009°  2.79:021"  1.61+0.11°

YACI, aged black chestnut inner shell. Percentage means the weight % of total flour
welght
All values are MeantSD (n=3).

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

&4 53 At mE Y 2H3E texture
analyzer2 =73t ZA3}+= Table 62} 2t} F=o| Z4,
54 5898 AUl 8 dlEw2 4288 g, w*é &
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3337 g, &4 589 5% M7} L 2997 g0 2 5§17
A7bgo] S7hstel wet fejH o r st thp<0.05).
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Adte AE B A A 475 eI $3
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559 HI} e 3357, 5% A S Ho FBE
29962 oA o &2 7 Ast i thp<0.05). o= A7 EE
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o] & Aol Faddtte A FAbskth

2
HIFe 4 SE£9E A 7}0}21 o U RTL 4283,
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HojErhal @ 4 Stk 35 S Y (esilience) S S E&
S HrleA] @S U2 0028, 4 &9 1% W7t
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Table 6. Texture of Yanggeng added with different amount of
aged black chestnut inner shell powder

Conrol  ACI” 1% ACI 3% ACI 5%
Hardness (g)  4,288:278™% 3834241°  3537:168%  2,997+34(°
Springness  0974+0.020° 0.937+0.009° 0.885:0.021° 0.827+0.021°
Cohesiveness 05630025 0.510£0.020" 0498:0.011° 0.4300.011°
Gumminess  4287329"  3,634:341"  3357:242%  2,996:34(°
Chewiness  4.283330°  3,631:341°  3334#217°  2,994%33¢°
Resilience ~ 0.028+0.001° 0.024+0.003° 0.018+0.001° 0.017+0.001°

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

YAl values are Mean+SD (n=3).

F4Diifferent superscripts in the same row (aged black chestnut inner shell) are
significantly different by Duncan’s multiple range test at p<0.05.

& phenol &k
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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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Hydroxyl radical &7s

&7 &9 7tel| w2 789 hydroxyl radical 2715
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O

m

A2448 A25 (2017)

100

80

a
60 |
10
b
| ' | |
0 . l

control 1% 3% 5%

ICso (mg/mL)

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.

“‘Different 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

Controll  ACI" 1% ACI3%  ACI 5%

Color 481047 49:08"  49:05°  36:04°
Flavor 43:02°  46:06°  49:04" 40203
Taste 44103 48:05°  5.1:04° 3.1:02°
Texture 46:05" 46107 49:05°  32:07
Overall preference  4.8+0.3" 4904 52405 38403°

YACI, aged black chestnut inner shell. Percentage means the weight % of total flour
we1ght

Al values are Mean*SD (n=3).

P 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 8. Sensory properties of Yanggeng added with different
amount of aged black chestnut inner shell powder

Control ACT” 1% ACI 3% ACI 5%

Glossiness 494047 4807 46104 33405
Color 2.840.8° 42407 4940.6° 6.4%0.5"
Flavor of ACL  1.0£0.0° 38+0.8° 54:0.6° 6.6+0.5"
Taste of ACI 12404 30£0.5° 54:0.5° 6.6:0.5"
Sweetness 6.3+0.5" 46+04° 4240.7° 42+03
Hardness 45+0.6" 42+05" 36+0.5° 3.1:03°
42408 4.1204° 37405 3.0:04°
Adhesiveness  3.6:08™ 38104 39106 42107
After taste 1.840.3° 30£0.7° 46£06' 5240.7°

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.

" not significant.
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