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ABSTRACT

This study investigated the quality characteristics of Yanggaeng made by adding date palm paste, which is rich in fiber
and antioxidants, to produce health-oriented Yanggaeng. Yanggaeng was produced by adding 50, 60, 70, 80, 90, and 100%
date palm paste (vs water weight). The physicochemical characteristics, including moisture content, pH, texture, color, and
sensory characteristics of Yanggaeng were evaluated. The moisture content of Yanggaeng increased significantly from 28.18
to 31.60% according to the amount of date palm paste. However, pH level (5.63~5.89) and sugar contents (5.43~6.89 °Brix)
of Yanggaeng tended to decrease depending on the amount of date palm paste contents. The L-values (32.31~36.57) of
Yanggaeng significantly decreased as paste content increased. There was no consistent tendency in a-value or b-value according
to date palm paste content. In mechanical texture measurements, hardness, gumminess, and springiness of Yanggaeng significantly
increased as paste content increased, whereas adhesiveness, chewiness, and cohesiveness had no significant differences among
the samples. In the result of the sensory test, Yanggaeng added with 80% date palm paste scored significantly the highest
in terms of overall and taste preferences, whereas preferences of appearance, flavor, and texture showed no significant
differences. For the characteristics difference test, Yanggaeng added with 100% scored the highest in terms of color, date palm
flavor, date palm taste, and after taste. The surface gloss, moistness, and graininess were highest in Yanggaeng added with
50%. In conclusion, Yanggaeng added with 80% paste was most preferred in terms of overall preference.

Key words: date palm paste, yanggaeng, quality characteristics, sensory evaluation
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Table 1. Formulas of Yanggaeng added with date palm
paste

Ingredients (zy SI S2  S3 S84 S5 S6

Date palm paste 100 120 140 160 180 200

Agar gel” 100 8 60 40 20 0
Sugar 80 64 48 32 16 0
Salt 1 1 1 1 1 1
Agar powder 5 5 5 5 5 5
Water 200 200 200 200 200 200

Agar gel”: Agar 1 g was added in 190 mL water and heated for
3 min and the gel was cooled to make similar thickness with date
palm paste.

112 3t & 200 mLol| tjate] tiF=eka}l o] 2B} o] &
A 4= e A ghe] 200 go] HEE XTI Al
BEE Az SHAL quaE s S ET 1 ¢

190 g & H7Isk] tiFokAl Ho| ~Ee} BAJo] A}
o AL A zstal, tiFoAl Ho|AEe] A P ER AL
a9t &8, SHBLe RE A2 2de FS Hrle}
Atk 9ol Az Fig. 13 2t} duo) 33 B2
Y, kRO A o] dd] HE wjzkx] 387 Fola, o)
Fofza} o] 2B} S Ae, AFE do] FHA A
o7 sE7 o] A F 9 x 14 x 3.5 em’] £7]
of gl Aol 3087t 21831, 4T WAIA] 1A7F W
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Weighing ingredients of Yanggoeng

¢

Water 200mL, Agar powder 5g

Stirring and boiling
for 3 min

&
1

Adding Date palm paste,
(agar gel), Sugar and salt

Stirring and boiling
for 5 min

<&
|

Molding in glass container
(9x14x%3.5cm?

-

Cooling for 30 min at room
temperature and 1 hr at 4°C

<$

Cutting Yanggaeng into
2x2x2 cm?

Fig. 1. Manufacturing process of Yanggaeng.
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atH, Al 53] o] Sk 78] pHE 478 10 ¢
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goll XA A de &AS HAE FEA(PAL-a, ATAGO,
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Table 2. Conditions of TA-XT2i texture analyzer for
Yanggaeng
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Table 3. Moisture contents, pH and °Brix of Yanggaeng
added with date palm paste

Caption Condition Samples  Moisture (%) pH °Brix
Option TPA s1b 28.18+0.64° 5.85+0.04° 6.63£0.13*
Sample size 20 x 20 x 20 mm’ S2 29.72+1.35% 5.77+0.10° 6.63+0.26"
Probe type 20 mm cylinder probe S3 29.67+1.23% 5.84+0.08° 6.65+0.20™
Pre-test speed 1.0 mm/s S4 30.29+1.67° 5.76+0.07° 6.40+0.07"
Test speed 1.0 mm/s S5 30.80+3.17° 5.7040.04™ 6.47+0.32%
Post-test speed 1.0 mm/s S6 31.60+2.74° 5.68+0.05° 6.30+0.87°
Distance 2.0 mm F-value 3.029" 7.686™" 3.793"
Trigger type Auto Mean=S.D.
Trigger force 30 g * p<0.05, ™ p<0.01, ™ p<0.001.
D S1: Added date palm paste 50%.
Time 5.00 sec

preference)®] 571A] &) tsle] Folsl= A EE 78
TE o]&3te st 54 Abo] Aaks il A€
ZF%(color intensity), £ F(gloss), tFokA} WAl (date
palm odor), tF=0}A} Bh(date palm taste), Tt(sweetness), 4
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57K moistness), YrollA =AR] = AZ % Z(graininess)
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S2: Added date palm paste 60%.

S3: Added date palm paste 70%.

S4: Added date palm paste 80%.

S5: Added date palm paste 90%.

S6: Added date palm paste 100%.
"¢ Means with different superscripts in a column are significantly
different at 5% significance level by Duncan’s multiple range
test.
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Table 4. Color values of Yanggaeng added with date

palm paste
Samples L a b
sV 35.39+1.18° —2.67£0.16® 10.23+0.41
S2 34.49+2 43" —2.79+0.72" 7.80+1.01
S3 33.04+0.19% —3.06+0.23% 10.04+0.19
S4 32.66+0.21°¢ —3.31+0.14° 9.60+0.10
S5 32.93+0.49" —2.19+£0.27* 9.60+0.10
S6 32.63+0.32° —2.83+0.22% 9.87+0.70
F-value 4.198" 4798 1.802™
Mean+S.D.
" p<0.05, ™" p<0.01.
D S1: Added date palm paste 50%.
S2: Added date palm paste 60%.
S3: Added date palm paste 70%.
S4: Added date palm paste 80%.
S5: Added date palm paste 90%.
S6: Added date palm paste 100%.

"¢ Means with different superscripts in a column are significantly
different at 5% significance level by Duncan’s multiple range

test.

"™ Not significant.

7taeE gt f9 3 (p<0.05)0.2 SolA S6E 32.632
Z 78 @A JEh ol tiFokat Ho|AE 37t

- 01733] sotAloh £k ima s

A3 Tk g AS wol tiAIg YRt th5okat Fo]
2E9| H7beFo] B YA thFofate] zgk 2ol of
3l F7pe] Aol Fojx) 7] wjEQl Aoz AAEch A 3
Tl BEAS Arlsle] Az Ao 4 54 2 i)
2d(Choi EH & Lee JH 2017) A7elM = A4 19w} 53
o] Hriero] FrterE Ao Lito] Aadte o
BuEth ol txwe] FHE A2 Fgse v,
A et FEdo] ol Hrke ] e A4 et
Tl ozl Al Alo] Fojx]7] wEel Feg Hol B
Aol A3el frAbsieh ol9ld o] A7t AA(Kim AT T
2007) AFME 2e ¢S Btk A S (redness) S
B agte tiFopal #lo]nEe] Hyle] S71E% a
grol Aadhe S Holtrh tiFokAt #o]2=E7} 90%
o’ H7IE UL W agko]l T FTkeke AEFE B tiF
ofzl Hlo]~E 7l whE d#E A JehlA] ekt
ok 78] FA E(yellowness)E HYER = bak 7.80(S2)ell
A 10.23(SH SR thFok} o] ~E 7l me Jv
A HolA ekon, Alg It frofdh Aolm vEhA|

e]
olo
=] »}]\'
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3. Yo VAN =AU =H
Fopat Hlo|2ES HUIeE B dlaA] SHAI=
Table 59} 2t} 9739l 7 Z(hardness)= tFokAl o] ~E
o] H7to] STV E e AEe {794 (p<0.001)2

Table S. Texture characteristics of the Yanggaeng added with date palm paste

Samples Hardness (g) Adhesivness Springness (mm) Cohesiveness Gumminess Chewiness
Ss1Y 453.05+33.46° —61.38+35.52 0.96+0.01 0.92+0.02° 417.83+30.73° 400.57+26.83°
S2 481.95+66.93¢ —73.64+73.06 0.96+0.02 0.92+0.03° 444.59+56.86° 425.28+46.42°
S3 539.28+35.24° —34.32424.25 0.97+0.01 0.91£0.02% 491.78+34.30° 479.11+37.53
S4 564.20+16.50 —25.13£25.02 0.99:0.01 0.91+0.03® 510.26+7.50° 503.47+9.54°
S5 665.74+40.91% —80.08+62.74 0.97+0.02 0.88+0.02° 587.43+36.40° 567.13+33.27"
S6 671.77+10.00° —87.16£98.10 0.97+0.03 0.92+0.03° 619.14+20.72° 599.98+13.94"

F-value 337117 1.079™ 1.823™ 2.554" 31.147™ 38.457™

Mean+tS.D.

" p<0.05, ™ p<0.001.
Added date palm paste 50%.
Added date palm paste 60%.
Added date palm paste 70%.
Added date palm paste 80%.
Added date palm paste 90%.
Added date palm paste 100%.
#7° Means with different superscripts in a column are significantly different at 5% significance level by Duncan’s multiple range test.
™: Not significant.

DSt
S2:
S3:
S4:
Ss:
Sé6:
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2 Zolx] tiFoa}t Flo]~ET} 50% H7FE AR S1A
453.05 go.2 7P 9A JERen, 100% H7HE AR S6
oNA 671.77 g2 717 E=A] UERSTE o] &4 IE Ao
AE Sl Fo|2EE MR 7Ye] dutsl g4 9 EH
EXA(Park CH & 2014)°]] &gt A7} g <4 ks 473
o] 74 B4 2 kst A (Kwak ES 5 2009)l4] vlsw]
o|AE H7lo] F/1EGE Amr) Yolx|E Ao} v
= Agoldtt o= Az 5do] vhE Hell o) vEt
= @A o® vhs Ho|2EVL H7bE dAFelM = A
Z GFE 7| Eo 7 sla, Aol B2 nps Ho| A
£ A7 7] witel Hubeo]l 7SS Axrt vol
o}, 2 AFelrle Aol Ak e AR g Fokat o)
2ES el A3t oz oF A4S UEhE
7} 2] g E dlFomAl o] ~EVL Heo| HrlES
A=7t =7 Jehd Aoz AZE Y. F24 (adhesivness)
2 tFopat Flo| 2~E 7tk wE i 7
ergtom Al 8(—87.16~—25.13) 7t fo]A Q] 2jo]S Ho]
A gkt HE3k ke A (springness) A= A 5(0.96~0.99)
7re] 9] AQ1 Ael= it 53 (cohesivness)> A& F
el 2hol= U 21K0.88~0.92), thiokzt o] ~E 3
7holl e Ld¥E 7332 VERiA] ekt %78 (gumminess)
2814 (chewiness) = Al& 7t 2] Apo] & Vel o,
9} o] Fo|~E HUtEo] ISR E ST A

A& S1°] 417.83°4 S6°] 619.1472 Z7}eld o, 43

rlo pek

_>|.1_:{
()
t

o od

rlo

Fobat S0l ~EE H7HE Phel FA 54 293

A2 400.57(A & S1OIA 599.98( A1 = S6)= Z7ksteie).
A} 2EAS Wre Piel FASA 2 BAA B}

(Seo EJ & Rho JO 2015)ol| A= 7|2} F:ZH8 A7}t
1=
Eo] Ad 54 wjEl Aoz g Aoz AY7Hrt

4. SZAA

i Fofa} Hlo] ~EE HUlste] Az 78] 7s® A
At A= Table 62 2kt 789] 715 % A A3, vt
71529t AWHARI 7S EdlA Alg ZF o4 Q1 Aol 7t 1t
ERkont, 3, WA, gl2aA o] VS EoAe oAl Afo]
£ YRR ekttt dr8e] AARbAQl 7] 5 E(overall accep-
tance) = tHokx} H|o] ~E 80% A 7FQl A& S40lA
o)A © 2(p<0.05) 7HE Al VeI, Hol~E 60~70% F
7 AlE S29F A8 S37F F MAR wskew, S13 S6=
Fol A (p<0.05) 2.2 w5 STt Pl ute] VS EelA =

ZofA} Hlo] ~ET} 80% A7ME A2 S4E= frojd oz vt
7 Ewsken, S1& FolAow 7P vrol vt Higl 7|5
oF ZAWHAERl 713 AR F fARE AgE o Ui
gtol] gt 7| S w7t [k Ql 7|Swe] &S ujH o=
A7)

i Fopzt Flo| 2EE H7het orie] B4 Apo] HAke] A
T} Table 72 2kt A12] 7 (color intensity), 33
(gloss), thF=okA}l WBAl(date palm flavor), thS=oFA} Bh(date

Table 6. Sensory evaluation for preference test of Yanggaeng added with date palm paste

Samples
SV S2 S3 S4 S5 S6 F-value
Appearance 5.18+0.96 491+1.11 5.09+1.31 5.23+1.07 4.68+0.96 432+1.46 1.983™
Flavor 3.95+1.29 436+1.22 4.50+1.23 4.68+1.21 4.8241.44 4.68+1.615 1.184™
Taste 3.77+0.92° 4.55+1.26™ 4.59+1 47 5.09+1.38° 4.50+1.23% 4.27+1.64" 2.302°
Texture 3.50+1.44 3.86+1.64 423+1.57 3.64+1.59 3.73+1.75 3.36x1.53 0.801™
Overall C ab ab a abc be *
3.59+1.30 4.50+1.34 4.55+1.34 4.77+1.19 436+1.14 3.86£1.08 2.938
acceptance
Mean+S.D.
" p<0.05.

Y S1: Added date palm paste 50%.
S2: Added date palm paste 60%.
S3: Added date palm paste 70%.
S4: Added date palm paste 80%.
SS5: Added date palm paste 90%.
S6: Added date palm paste 100%.

"¢ Means with different superscripts in a column are significantly different at 5% significance level by Duncan’s multiple range test.

™: Not significant.
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Table 7. Sensory evaluation for difference test of Yanggaeng added with date palm paste

Samples

SV S2 S3 S4 S5 S6 F-value

Color intensity 3.18+1.00¢ 4.14£0.89° 3.27+0.88¢ 4.14+1.13° 5.09+1.15° 5.73+0.935" 21.875™

Gloss 5.27+1.32° 4.64£1.33® 5.09+1.15 4.00£1.38™ 3.41+1.18% 3.09+1.93¢ 8.962""

Date palm flavor 3.05+1.33° 3.95+1.13° 3.95+1.33° 436+1.59° 4.68+1.29® 5.32+1.56° 6.853""
Sweetness 4.45+1.14 4.95+1.25 5.09+1.34 4.64+1.26 4.91+1.07 4.68+1.46 0.775™
Date palm taste 3.18+1.40! 4.23+1.34° 4.50+1.19" 4.77£1.19" 5.18+1.26® 5.68+1.39" 9.647""
Hardness 3.14+1.75 3.36+1.56 3.09+1.54 3.50£1.66 3.95+1.68 3.77+2.00 0.900™
Springness 3.59+1.68 3.59+1.50 3.00+1.45 3.00+1.48 3.45+1.50 3.05+1.56 0.819™
Chewiness 2.86+1.49 3.14£1.61 2.77+1.60 2.82+1.40 2.91+1.44 2.59+1.65 0.298™
Stickiness 2.86+1.46 3.23+1.48 3.18+1.59 3.14+1.28 3.05+1.17 3.32+1.81 0.252
Moistness 5.32+1.46° 5.09+1.23° 5.05+1.05° 4.41£1.30° 3.77+1.63° 3.68+2.10° 4.900""
Graininess 4.91+1.48° 436+1.36®  4.64+1.26" 3.59+1.30%  3.59+1.47*  3.36+1.97° 4.100"
After taste 3.68+1.39° 4.41£1.18®  4.55£1.06" 4.41£1.30™  5.18+1.30° 527+1.17° 4.527"

Mean+tS.D.

T p<0.01, ™" p<0.001.
Y S1: Added date palm paste 50%.
S2: Added date palm paste 60%.
S3: Added date palm paste 70%.
S4: Added date palm paste 80%.
SS: Added date palm paste 90%.
S6: Added date palm paste 100%.
#7¢ Means with different superscripts in a column are significantly different at 5% significance level by Duncan’s multiple range test.
™: Not significant.
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