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Effect of xylitol and erythritol on the quality characteristics of Yuza tea

Jaeyoung Yoon and Heesup Kim*
Department of Food and Nutrition, Ansan 1 College
Department of Food and Nutrition, University of Suwon*

Abstract

The effects of xylitol and/or erythritol as the alternative ingredients to sugar on the quality characteristics of
Yuza tea were studied. The relative sweetness of xylitol and erythritol to a 10% sucrose solution were 1.10
and 0.71 respectively and there were no change after the addition of the acid and flavoring agent. The sensory
characteristics of Yuza tea with xylitol were quite similar in many attributes to Yuza tea with sugar, while
Yuza tea with erythritol had many undesirable attributes. Yuza tea with a mixture of xylitol and erythritol(1:1)
was less sweet and less acceptable than Yuza tea with sugar. The consumer acceptance test showed that the
overall acceptability of Yuza tea made with xylitol was similar to the Yuza tea with sugar. Adding sucralose to
the Yuza tea with a mixture of xylitol and erythritol improved the sweetness and overall acceptability in the
consumer acceptance test. The pH value of the erythritol Yuza tea was 3.16 and showed a significantly lower
value than the 3.39 of sugar and xylitol. The refractive index of the sugar Yuza tea was the highest at
21.03°Bx. The vitamin C content of Yuzachung with sugar was 34.5mg/100g and the dietary fiber content was
2.80g/ 100g. Xylitol Yuzachung showed the highest a and b values, but when it was diluted with water to
make Yuza tea, the intensity of the color was not significantly different from the Yuza tea with sugar.
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Table 1. Sensory characteristics scores of Yuza tea with
xylitol and erythritol

Characteristics ~ Control”  Xylitol ~ EX?  Erythritol
Overall acceptability 6.07° 6.52° 3.81° 3.07°
Color 444 5.04* 541 6.11°
Transparency 637"  574° 481" 307
Yuza Flavor 5.26 5.19 4.67 4.78™
Off-Flavor 478 478 515 5.89°
Sweetness 6.70° 6.52° 4.59° 4.22°
Sourness 485" 5.19* 567"  6.52°
Bitterness 415" 4000  5.15%° 574
Metallic 367 3.85° 4.85 5.33°
Astringency 4.22° 426" 5.30° 5.44°
Aftertaste 485" 467" 526" 681
Mouthcooling 4.78 4.85 4.11 4.44™
Body 4.52 493 4.81 5.07"

Y Control: Added 60% of sugar to fresh Yuza material by
weight ratio.

? EX: Added 30% of xylitol and 30% of eryihritol to
fresh Yuza material by weight ratio.

¥ Means with different letters in the same row are
significantly different at p<0.05.

- 739 -

. 2

o

434 55
Ehd HPLCH P22 gAstgon 4aa 242 4
F3A9 Yt EGYY oz 2Asig.

3) FEY #74 3 924 54

49 9 gezed 2 44 B 924 5
Ag 93t Rheometer Compact-100(Sun  Scientific
Co, Japan)E ©]&3}9t}t. Rheometer =3 ZAES
Mastification typeZ Load Cell 2kg, Plunger gype:
round, Sample size: height 5Smm, width 25mm, depth
10mm, Table speed 60mm/mino] ¢ T}

4) frAzte] A5 54

FAA S} FA-H e MEE Colorimeter(JS 555, Sun
Scientific Co. Japan)E& o] &8t A sl v}

. &

I

Z1}

1. Xjoj2I&n dizjad|E] Al 2
1) 10% A2e-8Ho] gt zlo]e] &3}
dejzg g Al 25
19% Xylitol, 14% Erythritol SR M43 10% &
Ayt 22 =& Yeldoh 4d BdEE Aol
E 114 og 28 E 0714 Ak
2) &8 RdoAe] 10% et o
Aole) &3 Y2 g Ad =
9% Xylitol, 14% Erythritol- &<§oll Al A& 10% &
7 22 3=E el g 9EE Aol El
Liv) 2|22 E 0716 Rk kA BLE LY @
gh2 bt ol o &GS A ge AeE Y
Wik

2. RAIRI Bs EM ZHAL
GAA 429 EHAEH 2 Table 1, Fig. 134 2
o Ag f2x¢ ZolglE FAAY A AY
T 5494 vz dFS B i
2ol EAoA uiAsA

ove%all liking
aftertastes

/color

A ATransparency
%. / B —e—sucrose
\/ N —a— xylito}
EX

astringency\ !

metallic: \\y/ © -flavor
; R i < erythritol
. A LVAN
bitterness <’ T off-flavor
sourness’ *sweetness

Fig. 1 Sensory characteristics of Yuza tea with xylitol
and erythritol
D EX: erythritol : xylitol = 1 : 1
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Table 2. Consumer acceptance scores for Yuza tea with Table 3. Consumer acceptance scores of Sucralose
xylitol and erythritol added EX Yuza tea
Characteristics ~ Control”  Xylitol EX”  FErythritol Characteristics Control” EXS” EX”
Overall liking 6.56" 6.13" 4.94° 3.87° overall Accepability 6.27° 6.08" 5.18°
Color 6.96" 6.15° 5.19° 4.42° Color 6.02 6.06 5.82"°
Flavor 6.65" 6.16" 5.34° 4.50° Flavor 6.2 5.86™ 5.41°
Sweetness 6.64° 5.80° 4.77° 3.77d Sweetness 6.37° 5.86™ 5.08°
Sweetness Intensity  3.16° 3.31° 2.47° 2.19° Sweetness Intensity 3.41° 2.98° 2.45°
Sourness 5.80° 5.58° 483 3.98° Sourness 5.80 5.67 5.06™
Aftertaste 6.24" 5.85" 4.96° 3.63° Aftertaste 6.14° 5.65% 4.84°
Mouthfeel 6.53" 5.85" 5.08° 3.88° Mouthfeel 6.08" 5.84° 4.9°
Purchase Intent 3.31" 2.96 2.39° 1.88° Purchase Intent 3.29" 229° 2.27°
Y9 See footnote of Table 1 Y9 See footnote of Table 1
¥ Means with different letters in the same row are ¥ EX added with 0.0023% sucralose.
significantly different at p<0.05. ® Means with different letters in the same row are
significantly different at p<0.05.
Accepability
overall liking
Purchase Intent 0 color Mouthiee!
-~ SUCI:rOSG e Ex
Mouthfeel* “flavor -= xylitol —& EXS
EX Aftertaste S
Aftertaste / Sweg\{\geeestsness ~ Erythritol
sourness
Intensity

Fig. 2 Consumer Acceptance of Yuza tea with xylitol
and erythritol
Y EX: erythritol :

Sourness Sweetness

Fig. 3 Consumer acceptance of Sucralose added EX
Yuza tea

xylitol = 1 : 1 Y EX: erythritol : xylitol = 1 : 1
2 EXS: EX added with 0.0023% suclalose
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FAR S8 pH7F 3490 A&
7t
FAE 21.03°Bx AHolB &

a2 E FAA134Bx, EX &
=

EX gxkabe] AES A a8 gLz gt
FeETE A3 e IPTETF Sucralosed 0.0023%
Fzoz FArlsle AHR 7|EE AAE & A=
Table 3, Fig. 39 2t} A9y 75%, o, duake] 74

A 19.77°Bx 2.2 A" {Ax, AolgdE {A A,
EX §A3}, 2 E s o2 gt
oA THp<0.05). ol AE7o WUEY AFS

v
A

=
(<)

= R, 4N 9 =44 A8 §RA] Jlex Table 4. pH and Brix of Yuza Tea with sucrose
% FARL AATHP009). ol Sucralose?t B Samples pH RD
%, AN AFe] U MEEE EAZOZA Control” 339 2103
i ' Xylitol 3.39 20.47
71520 FEAN FFE & Ao AgH Erthritol 3.16° 18.30°
EX” 3.38° 19.77°

" RI:Refractive Index (p<0.05)
¥ See foot note on Table 1.
? Means with different letters in the colurmn are
significantly different at p<0.05.
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o)) 2ulE F7}A) pHell Srobrpe

A7 Z2AE FRAT FA

2) frAaE Dae] ve C 9 Ao] AF 2

Aol &3 oﬂal*alig 01%'5?} A 48
Heyl C g 2 AR S Table 5¢ #oh
A& FAte] wEr C Jot 72.5mg/100g, A
& TS 2.8g/100go)dth HE A4 A8 M
B9 C3HFE 34.5mg/100g, Aol2]E H-A3F 19.1mg/
100g, EX 3% 25.5mg/100g, &)X E 0.7mg
100ge2 4 d&d Blsl 12 $F)AH ol &
HE fAEY A, vER C o] &¥E AUt
o 93 Ay FdFe WA deve dFHS gvd
Agolrt? AP EL ¥ FAEE A F&
4 HER Co FFol FAFA H7 Wiz A4
Zteth A9 43 2 AolgE {AR EX fAAE
2lo] A4 FFS 2.80g/100g 2.80g/100g, 2.79g/100g
22 AR Aol7} glAeH AL FAStE Aolrt

S
3) 3EY A 923 34
4g, AclelE, P2 o8F §4 #

79 g% Table 69} £t}

g T/ MmE T 2D #A H9Y g2
€ gotruz Ao ¥AHE ZPA 49
AY #ATHH Y BAEE 69,440,302, AlAE 63,
397,283, EX 9173 65,680,870, olg) 22 E &
A 54,894,6302 o2 2 Eol Hl #2437
9 A&7 f9gHem IUthp<0.05). FIFHF

Table 5. Contents of vitamin C and dietary fiber of
Yuza tea material

fresh
1) 1. 2) .
Control”’ Xyilitol EX"” Erythritol Yooza
Viemin €5/ 5 19y 255 07 725
(mg%)
Dietary fiber

2.80 2.80 2.79 - 2.80
(g/100g)

Y4 See footnote of Table 1.

Table 6. Textural characteristics of Yuza peel
preserved with xylitol and erythritol

Characteristic Control”  Xylitol  Erythritol EX”
Hardness(10°)  694+34°  633+61° 548+38°  656+34°
Adhesiveness -38.3+8.3"  -3848.05% -30+7.07° -32+4.47

2439 £ 54

AYg |ATy -38, dEl2dE FA#H#Y -30, EX
$A9 -32, AolEE GAFY 382 997}
gAa df2HE FARI Y B FEREY
FEEHIE At Aol AEL A2 HAAG

4) TR FAA S A=

Ag, Aol E, Jdi2IAEL ol&dd FEHY
TAA 2 fREY MEE Table 73 Zroh A%
e xrate] A$-, L3 72.80, agk -1.81 bzt 13.69%
Aol E |AAS L 7t 79.04, azk -297EtT} B
=7 g AAETE dgton FAEL= {97
kol 7k A tHp<0.05). EX FA Rt A8 FAA
of vl HE7F LIk 71792 FA7F 9l e a
Z -2.02, b3k 14252 HAAE, FAT7} X =9
o} g2 E FAae FFE Z49t7] Wi L
Z 625622 W7l I agk -091, byt 14483
ATy gon ATyt gt Ay {AEY
HEES Ve Lt 76100121 Fo)H E
{ARE 70.12, EX §43 72549 Hp<0.05). 3
AEE el & agt2 49 43 -161, =olg
E #2% -40601%2m EX -1.6001300. S EE
YeEtl = b2 49 §X3F 874, ROl E
33.66, EX &x-3 7.850|%th AolElE §x3 9
Mo HAMze FAEyE {FogFoz YN
(p<0.05) o] Algto] Z#Hgte] wat HgRl C9
ool ZastAY sty ¥ER CY IR &
AR ZHe s B FAREY G

v, & =

geagY 4 U JUYEE 249 2%
5 FEE LI, 22 E 071
BYREE 18T AAAY 59T AR

Table 7. Hunter color value of Yuza tea and
Yuzachung with various sugar alcohol

sample L a b
Control” 72.80° -1.81° 13.69"
Xylitol 79.04° 297 13.87°
Erythritol 62.56° -0.91° 14.48°
EX” 71.79* 2.02° 14.25%
Sugar yuzachung 76.10° -1.61° 8.74"
Xylitol yuzachung 70.12° -4.06' 33.66°
EX yuzachung 72.54 -1.60° 7.85'

Y4 See footnote of Table 1.
» Means with different letters in the same row are
significantly different at p=<0.05.

wZzeARG A A198 A 65(2003)

Y9 See footnote of Table 1.
% Means with different letters in the same column are
significantly different at p<0.05.
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th Aol EH o 1’452 1:1¢] v E&=2 o] &%
FARLE dig e & ws) AutEQ JIEEsF &
Aoz A Wehgthp<0.05). o2l o
JEE 19 ¥R AL FAX F2S AA
A1717] $18) 1F 79 & SucraloseE 0.0023%% A
7hetRe o otdt 9ute] FEoA Agg o] &3
AR Avkd J|eE, & v, gute] gwe
3=, ’ﬂ“}}, APl Mo EZoM g AR 2
ot ¥ oole} Agh B

rlo

pal

kA Xi%‘ial ~§_§/\H old& A7l M=
A A E, Rojg]EL 1112 EF353 Sucralose =
A7rete] Azshe Ro) FFsittn 2ok 5749
pH #Z 3.39, Aolal & §Ha} 339, dg 2 E &
ZbaF 3.16, EX FAaF 3382 o2 28E SR 2T
71 Gk thp<0.05). 2= A 8213} 21.03°Bx
ol E FA2}F 2047°Bx E 28 E 18.30°Bx, EX
FAA 1977Bxo.2 A% FAA, AolalE {244}
X F2}, dg &2 E §AA o8 Gyt u
oFRTHp<0.05). 4 #AxF 489 vty CFFe
34.5mg/100g, AolglE FAkab 19.1mg/100g, EX &=}
2} 25.5mg/100g, <& 28] & 0.7mg/100gFth 4lo] A
e 2.80g/100g2 BEAL Hulol o) FgFS
A G ALY Aze ZolEE FARY H
=71 7HE w3 cg2gEY ¥R g gtk
ZAoldE A ATt 4 Zelga FHE
€ EX #AxF £34t Aol E A3 Y F2,
HAES FaTTE fogFer Fgth g el
#A F99 Axe dExgEol f9Foam gor

TH(p<0.05).
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