Food Eng. Prog.

Vol. 25, No. 1. pp. 1~6 (2021.2)

DOI https://doi.org/10.13050/foodengprog.2021.25.1.1
ISSN 1226-4768 (print), ISSN 2288-1247 (online)

g

Food Engineering Progress

AEl CHA| Neohesperidin DihydrochalconeE &7|5F 42| E& &M

A3h

£

3 AFYE T, PSS ) O s

Quality Characteristics of Yanggaeng added with Neohesperidin
Dihydrochalcone as Partial Replacer of Sucrose
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Abstract

The purpose of this study were to prepare low-calorie Yanggaeng with reduced sugar by adding NHDC (neohesper-
idin dihydrochalcone, 0.0125%, 0.025%, 0.05%, and 0.1%) and to compare its quality characteristics. NHDC is high
sweetener, 1500-1800 times sweeter than sucrose. Sugar (°Bx) and water content of the NHDC added Yanggaeng
and there was no significant difference except for the Sugar sample. The brightness of the Yanggaeng according to
the amount of NHDC added was 37.7-38.7 in the NH group, which was brighter than Sugar (35.5), and the yel-
lowness in the NH group was -0.50~-0.54, which was higher than the Sugar (-0.80). The total polyphenol content
range from 16.0-16.8 mg/100g and DPPH radical scavenging activity range from 63.8-65.2. In the overall accept-
ability, sugar and NH3 showed in the order of 6.25 and 5.25, respectively, and it was found that adding 0.05% of
NHDC was desirable to replace 50% of sugar in the manufacture of Yanggaeng. Accordingly, NHDC does not have
the sweetness of sugar level, so it seems difficult to completely replace sugar. In the future, research on improving
the sweetness by using the structural modification of NHDC is expected to be needed.
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Table 1. Formulas for Yanggaeng with different levels of NHDC
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Table 29 VFER| AT

Z 0|z g &5

F Zg]9lE T2 Dewanto et al. (2002)9] WHES o
5 Ayl AR 7Y 10 goll 95% ethanol 20 mL
Z 7ste] A4 SAIZE HE wHket & 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

W49 R, pH 2 o] S Table 39 ek
Atk Rl Sugare 50.2%Z Control 62.5%°1
S 7+ YERAT ol NHDC #H7MEe] me
By E 237] 98l Controlol]l FE-S 716+
7] WiZolth. T3 AguiA] P s AU E, o] 2g
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Sugar tH] 2 FEFFS 7L o Sugars A9
gk o] E9] 974 Aol fIATHP<0.05). Sugar= A5l
s e Pl B9t AR gRE wFgen
20.6°BxZ 7F& =ttt o]5 A|<€]8 Control, NHI, NH2,
NH3, NH4= H+F 10.0°BxE Wgkon, o]59] &4 x}
ol YATHp>0.05). Jung et al. (2014)2] Bo] w=H
EYTEAE H7FE WYY FEE 3.46-3.78Bxe] M
2 AYTS Hrke gzl 7MY Edthe A7 E et
A 43S YERIQITE pHE 6.64-6.672 2 A& 7F
o] fol4 o7t A THp<0.05). oFZUolE(Hwang &
Lee, 2013), %% (Park et al, 2014), 2 FEZ(Gil et al.
2014), EF4d2](Han & Chung, 2013), o}AFo] & (Choi,
2015) 5 FdS Gl H7FskRS A9 pHF WA=
AFAHA7E Ao, o= frlAtel €3k AS 2 NHDC=
e Fox FE3 ol v HIbE ] feoF A
oo JFE FA Y FO=E HIL

UZHO| M

NHDCH 7}l mhe 78] M= Table. 40 LeERY
At WEE YeERE La Sugar’t 3552 7 Wk
32, Control, NH2, NHI, NH4, NH37} 37.7, 38.1, 384,
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 5024053 206+028°  6.66+0.01°
Control 62.5+0.69° 10.0£0.15° 6.64 £ 0.00°
NH1 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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2 7P @k 2 9] Control, NHI, NH2, NH3, NH4+
2042202 A} 392, Sugars A 93 o] 52| fFe]F
X]'O]L HAN\E}‘(p>0 05) O] q]:6]' 735]7]’%:01 Sugar% }ﬂgl
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A AW o =2 3Hs UYERT ol Y 7
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NHDC #7} 739 & 29+ &% 54 A= Fig
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= TS 16.0-16.8 mg/100 g2 F2]& <l =] 7t gl Th
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=3 7}1] Hst_ﬂ.rsL = AI%H.ETL _4 fﬂ—/\]-g]. 3 BERAZ
A A JTHChoi & Lee, 2013). Kim & Chung (2017)
T e T EFguls ol 132mg/100 gE & 4
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Fig. 1. Total polyphenol content of Yanggaeng with different
levels of NHDC.

ol vls] A2 FreFo] vrebyitt.
2] FHF o)l Ao welth.

ol Pyl

Tt

DPPH Radical 2Hs

NHDC 7} %78¢] DPPH Radical &~7% =343+
Fig. 20l YERNQIT). HAikst S22 free radicalS $HAA]7]
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Radical 42752 Sugar, Control, NHDCH 7}l 4] 63.8-
652%= ol Aozt fATHp>0.05). Han & Chung
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FAAAT ATt dEA Ak o] AFelx = Fdel
NHDCE #H7bete et 29| % E|#=3 NHDC= DPPH
radical A TN = & ES T4 &L o2 HQIT}.

2H|XF 7S A
NHDCE #H7}3F %789 AH|A} 7|35 ZAF= Table 6
o iR e o1919] 28 RN A
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Fig. 2. DPPH radical scavenging activity of Yanggaeng with
different levels of NHDC.

IH(Taste)*| A= ControlE A 2]¢F Sugar, NHDCE #7135t
AZ oA AR UrE}kkE}. O et al. (2017)°] B3}
ATAze] MEH LRSS 2o Y8 shol] ss)A]
A7) W] Algel FiEE vzl =4 JYeidte
Ao} FAFeEA T Tl (sweetnessy> NH47| 6.082 713
A UEb AL, Alsoll BjEl= 478 Sugaret NH37F
Abgh ©uto] vebsith weba] 8o A' "I 50%
AEZE= NHDCZ A7} 7hss Aoz Helth AwkzQl
71%.% (overall acceptability)o| 4] Sugarol| A 6252 714
A UEgen, o e o® NH37F 5258 E¢ith
NH2, NH4, Control, NH1=2. 2 Z}7} 517, 5.05, 4.75,
44272 713 =7F =T Kim & Lee (2012)7F Bar3k o
T = A A ZrsolA AHEE A E, Z228E
=8 3g, dg|igE, ZHY|AIEE 7 Yl e
AN 7135 a7 ER1 ZEHH| QA =7 Bl A b
Ugith o)l Mere] grE H|sh), 7 dS ek e o)
A A= BEal= Aow molth B oA % NHDCY}
Arre] 7m A e8] A 84| ek A o= YEhsith

o (o]
) =

Aol ek 7150l 9FE FA 82 AR et 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° 4.75 £ 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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Atk NHDC 71 4739 Feo 7832 Sugars A
Qg Aol feolF Aol 7t gl o™, pHeF 223t
M& o4 Zpel7t fle S 21 &k3ith NHDC 7t
Foll w2 P7de Y= NHE7FEo] 37.7~38.72 Sugar
35.50 Hlel B2 #hs YERNSLAL, 4 == NHA 7o
-0.50~-0.54% Sugar -0.80 Bt} %7 Vet NHDCH 7}
FH 2o F ZEdE T 16.0-16.8 mg/100 g
o7 {1 Ael7t glle™, DPPH Radical &~27]5%=
63.8-65.2%= 2|4 Ao]7} §lo] NHDC H7h= @itsls
o S WAA He AoRE e AvAQl 75 %
o| A= Sugar®t NH37} 7H7} 6.25, 525 <0 & e, &
78 Az 'S 50% tAISH] $siA= NHDCE
0.05% FH7ksk= Aol v s ZAo= yehstt wehA
NHDCE= A® 59 gmdo] UehtA| ofof Aes ¢
HatA hAlet7 1= ofel 9l Belw, &% NHDC 7% W3
< o] g3l AmAES Eole A7 Fas) Bl
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