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Abstract

The purpose of this study is to prepare low-calorie yanggaeng with reduced sugar by adding neohesperidin dihy-
drochalcone or NHDC (0.0125%, 0.025%, 0.05%, and 0.1%) and to compare its quality characteristics. NHDC is a
high sweetener, 1,500-1,800 times sweeter than sucrose. In the sugar (°Bx) and water content of the NHDC-added
yanggaeng, there was no significant difference except for the sugar sample. The brightness of the yanggaeng accord-
ing to the amount of NHDC added was 37.7-38.7 in the NH group, which was brighter than sugar’s (35.5). The
yellowness in the NH group was -0.50 to -0.54, which was higher than the sugar’s (-0.80). The total polyphenol
content ranged from 16.0-16.8 mg/100g, while DPPH radical scavenging activity ranged from 63.8-65.2. In the over-
all acceptability, sugar and NH3 were in the order of 6.25 and 5.25, respectively, and it was found that adding
0.05% of NHDC was desirable in replacing 50% of sugar in the manufacturing of Yanngang. Accordingly, NHDC
does not have sugar level sweetness, so it does not seem easy to replace sugar completely. Research on improving
sweetness by using the structural modification of NHDC is essential in the future.
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Table 1. Formulas for yanggaeng with different levels of NHDC
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o] 2272 Texture Analyzer™ (TA-XT2, Stable-
Micro System, Godalming, England)E AF&-3}e] =43}
o} 4782 cem x 2 ecm x 2 em)< plate formell SE3 473
o] FHOoBRE HA| FA 50% HP o] oju=s 23]
HHE QFaksted, 7 & (hardness), BHE A (springiness), o4
(cohesiveness), 773 (gumminess), -2 (Adhesiveness) 2 4
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Dewanto et al. (2002)2] HHS o

HEYsle] ALESFATE 478 10 goll 95% ethanol 20 mL
7Fste] Ao A sAIZE I wHkeE & 3,000xgS 2
10827 et F3ds AIEE ARESITh AR
0.1mLES SFF 1.9mL% 2M Folin-Ciocalteu’s phenol
reagent (47641, Sigma-Aldrich, St. Louis, MO, USA) 0.2

Ingredients (g)
Sample
Red bean paste Sugar NHDC"V Salt Agar Water

Sugar 100 50 0 0.5 3.5 100
Control 100 25 0 0.5 3.5 125
NH1 100 25 0.025 0.5 3.5 125
NH2 100 25 0.05 0.5 3.5 125
NH3 100 25 0.1 0.5 3.5 125
NH4 100 25 0.2 0.5 3.5 125

YNHDC: neohesperidin dihydrochalcone
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Table 2. Texture analyzer operating condition for yanggaeng with
different levels of NHDC

Measurement Condition
Test type TPA test
Measurement type Two bite compression
Sample size 25 x 25 x 25 mm
Probe 35 mm dia, circle
Test speed 4.0 mm/sec
Deformation 50%
Trigger force S5g

Aepste] By gha7] 93] controldl] S 76l 7]
ujZolth. F=3k M)A g s AAYE, o2l ~dE,
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o A ZH 7H(Kim & Chung, 2017), ¥ &% H 713k <k
7Y (Jhee, 2016) A= T 2o] o] 7P Wodth=
ArAe}l A3t NHDCE #7Fs NHI, NH2, NH3,
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] =2 FEIFS 7RI Qo™ SuygarE AQ3 ol &
o] 97 Aole UATHP<0.05). Sugars AlFol o5
I JE Y Tt AER GRS g9l o 20.6°BxE
74 =kt o]E A 213 Control, NHI, NH2, NH3,
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AATHP>0.05). Jung et al. (2014)¢] B o] 2w EF
225 F7Re 4739 dEE 3.46-3.78°Bxe] HEE A
GYhS A7k djz2ato] 7MY 3T A E et Ak

2 Zpol 7t A TH(p<0.05). oFZUYo}F(Hwang & Lee,
2013), EXF(Park et al, 2014), 4 FE(Gil et al. 2014),
L2 2)(Han & Chung, 2013), ©}AFo]¥-2(Choi, 2015)
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386, 38772 EolAlE ZAo& YETE O et al

Table 3. Moisture, sugar contents, and pH values of yanggaeng
with different levels of NHDC

Moisture content  Sugar content

Sample (%) (°Bx) pH
Sugar 502 £ 0.53" 20.6 + 0.28" 6.66 +0.01°
Control 62.5+0.69° 10.0 +0.15° 6.64 = 0.00°
NHI 62.7 +0.86° 10.1+0.13° 6.66 = 0.02°
NH2 62.6 +0.45° 10.0 + 0.26° 6.66 +0.01°
NH3 62.9+0.83" 10.0 + 0.26° 6.64 + 0.02°
NH4 62.8 +0.99° 10.0 = 0.20° 6.67 = 0.00°

The values with different superscripts within a column are significantly
different (»<0.05) by Duncan’s multiple range test.
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Table 4. Hunter’s color values of yanggaeng with different levels of NHDC

Hunter’s color value

Sample
L b AE

Sugar 355+ 027 1.70 = 0.18° -0.80 £ 0.19° 35.6+0.27°
Control 37.7+0.15° 2.15+0.14° -0.77 £ 0.09* 37.8+0.16°
NH1 38.4+0.13« 2.04+0.17° -0.54 £ 0.09° 38.4+0.13¢
NH2 38.1£0.10° 2.10+0.15° -0.52+0.10° 38.2+0.09¢
NH3 38.7+0.19¢ 2.10+0.13° -0.52£0.15° 38.8+0.19°
NH4 38.6£0.18% 220+ 0.03° -0.50 £ 0.13° 38.7 £ 0.18%

The values with different superscripts within a column are significantly different (»<0.05) by Duncan’s multiple range test.

Table 5. Textural profiles of yanggaeng with different levels of NHDC

TPA
Sample Hardness (N) Springiness Cohesiveness ~ Chewiness (N'mm) Gumminess (N)  Adhesiveness (J)
Sugar 119+ 3.67° 4.74 £ 0.00° 1.48 +£0.18° 831 +£93.8° 176 £ 19.8* 0.00 £ 0.01°
Control 112 £ 4.59° 4.74 £ 0.00° 1.39+0.12° 742 +£93.1* 157 £19.7° 0.00 £ 0.02°
NHI1 113 +£2.91° 4.74 + 0.00* 1.37+0.01° 735+ 19.1* 155 £ 4.04° 0.00 £ 0.03*
NH2 116 +7.78" 4.72 +0.03* 1.32 + 0.08* 720 £2.2° 153 £1.17° 0.00 £ 0.02°
NH3 112 +7.68" 4.74 £ 0.00° 1.39 +0.03* 734 +33.3* 155 £ 7.04* -0.01 +0.02°
NH4 116 + 9.46* 4.74 £ 0.00° 1.36 £ 0.05° 747 £ 83.2* 158 + 17.6" 0.01 +£0.03"

The values with different superscripts within a column are significantly different (»<0.05) by Duncan’s multiple range test.
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Fig. 1. Total polyphenol content of yanggaeng with different
levels of NHDC.
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AAs B A E AASHE HEALE PoAAR A
A-s 9gt =83 222 4¥A 3l DPPH Radical 4
A5 sugar, control, NHDC #7294 63.8-652%% <]
2 z}o] 7} 1A THp>0.05). Han & Chung (2013 dubd o
2 Pstsa F Evs T2 vEE A3 A9
ghhar g A Sl o] AFtellAlE Y78l NHDCE 3 7fet
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Fig. 2. DPPH radical scavenging activity of yanggaeng with
different levels of NHDC.
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A7} FALEIATE P (sweetness)yS NH47} 6.082 714
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71 & %= (overall acceptability)oll A& sugardll A 6252 713
A UEen, o oo ® NH37F 5258 E¢ith
NH2, NH4, control, NHI<=o 2 Zz}z} 517, 5.05, 4.75,
4427 713 =7} =UTh Kim & Lee (2012)7F X3 A
T = A A ArsolA AHEE AL E, Z28E
=839, dgigE, ZHY|AIEE 7T Yl e
ARk 713 5= 2781 ZSEHH| QA =7 Bl A b
vttt ol A" Bre Mo, A ES e o
A A= BEal= Aow molth B oA % NHDCY}
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Agell that 7150 FFS FA &2 o= Yeuth A giAA 2 o] 83 NHDCE FEHOZ 0.0125%,

Table 6. Sensory preference score of yanggaeng with different levels of NHDC
Sample Color Texture Taste Sweetness Overall acceptability
Sugar 6.17 £0.72° 542+ 1.51° 558+ 1.31° 5.75 £ 0.62™ 6.25+0.97°
Control 4.75 £ 1.54° 3.67+1.15° 4.00 + 1.48° 4.00 = 1.04° 475 £ 1.54°
NH1 5.00 + 1.04° 4.92 +1.00° 4.92 £ 1.08° 4.00 = 0.95° 442 £1.38"
NH2 4.67 +£0.78" 5.08 +1.13° 525+ 148 4.92 £ 1.00° 5.17+0.83°
NH3 4.75 £ 1.42° 4.83 £1.53° 525+ 1.54° 5.92 +1.08° 525+0.75°
NH4 4.92 + 1.44° 492 +1.78° 4.42 +1.56® 6.08 + 1.00° 5.05 +0.90°

The values with different superscripts within a column are significantly different (p<0.05) by Duncan’s multiple range test.
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0.025%, 0.05%, 0.1%F=C2 7tste] & 4
Atk NHDC #H7F 4739 dref TS sugars Al
Qg Aol fFeolF Aol 7t gl o™, pHeF 223t
M& o4 2]t fle AS 2 &k3ith NHDC 7t
Foll mE Y7ge WEE NHE7E0] 37.7-38.72 sugar
35.50 Hlah B2 s YERSIAL, A E= NHAE 7o
-0.50 --0.54% sugar -0.80 Xt} ¥=A YElET NHDCH
7F S iz F EYdE TS 16.0-16.8 mg/100
g &2 fro]#]l Aol7t §1212™, DPPH radical 22715
63.8-65.2%= 2|4 Ao]7}F §lo] NHDC H7h= @itsles
o S WA e AR e A<l 7s %
oAM= sugar®t NH37} 7H7F 625, 5.25 £ o2 Yeht, &
78 Az A®E 50% thAsH] $1si4= NHDCE
0.05% F7}sk= Zlo] uhga s Ao g2 Yebsth weba
NHDCE= A" 59 gmdo] UehtA| ofof Aes ¢
HaA A sh = o 9] Helw, ¢ NHDC 73 ¥¥
< o] g3l AmAE S Eole A7 Fas) Bl
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