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Abstract The objective of this study was to investigate the
physicochemical characteristics and sensory evaluation of dacquoise
made with sugar or sugar replacement (tagatose, erythritol). Sugar
(S) was replaced with tagatose (T), and sugar powder was replaced
with tagatose (TS), and erythritol (TE). S showed the highest
sugar contents compared with TS and TE (p <0.05) but there were
no significant differences with T. There were not significant
differences in specific gravity and spread factor among the
sweeteners. S and T tended to have higher loss factors than TS &
TE. The more tagatose was increased, the more the redness value
increased compared with S, and sucrose showed similar tendency
for lightness (redness; TS>T>TE > S, lightness; S>T > TS >
TE). TE showed good results for physical characteristics whereas
T was better in the sensory test. The above results bear out that
tagatose and erythritol both are suitable as alternative sweeteners
for making dacquoise, but tagatose was better. Tagatose appeared
to be a better replacement for sucrose in baking dacquoise, and
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dacquoise with 33% of the sugar replaced tagatose (T) could be
suitable for use by diabetic and obese people. 95.1% tagatose (TS)
maybe appropriate for diabetic patients. In conclusion, tagatose is
a suitable sugar replacement for making dacquoise.

Keywords Alternative sweetener -
Sucrose - Tagatose

Dacquoise - Erythritol -

N &

ol ol fEveke AFe] AdstE B WskE A 3
th AskE A, 92e] ST FoR AAdo] tﬁi‘rﬂﬂdﬁ
HIRE, el 22 Qo] W Ee] FA FUhEAL o
(Kim 5, 2015) 7 & =2 sh=ele] 10 AFgel & s
THIE 58]aL %E}(Lee@r Song 2016). oXeIRIE A ET
=718k uf ol

= ol A 3}A]o] QI
ﬂ E_B] H oH L]—E]—L]——— Z‘ﬂ_i L’Q‘L]‘ uo, ]%"6‘
7} %Qf—_ A&d Aol 7t <ls) BPHATHSon 5,
2011). B=H 3 M oA S5S

7 ARES 343
g9 wsiE ‘?Jffﬂ ol =FH7] dok A”S o
Sl e AES GA S (glycemic indexy’t FE 2Eow ¥
3 =olal, Hgh, oA EFS feshe HS 7KL ok
TFEAE AR A B@Eks W] Q] ARS 2 ARk 3
Ou}, thFst Aol AR

-

o2 Mol AEFFHA o TiA|
st = e gAdm s gk 8_?7} Z7¥8tal JrHKimz
Lee 2016). A8 4kcal/ge] €32 UM, AW S571 @)

T, Hgk 28 Aoy YoEdE dEA AT (Leedt
Woo 2001), 3t} A3 Al vgte] =2 4 oW (Ludwig 5,


http://crossmark.crossref.org/dialog/?doi=10.3839/jabc.2017.015&domain=pdf&date_stamp=2017-03-31
http://orcid.org/0000-0002-6092-8340

88

J Appl Biol Chem (2017) 60(1), 87-93

2001), 918 23 3} F5 FSF(Attention Deficit Hyper-
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Incheon, Korea), °l2]2=2]E (Mitsubishi Kagaku Foods, Tokyo,
Japan), B}IEE 7} (Kyouwon, Chungnam, Korea), A&
(Kyouwon, Ulsan, korea), ©7ZF, o} =i U(Jilimyanghang,
Gyeonggi, Korea), &3 (sugar powder, Kyouwon, Ulsan,
Korea), %% (Seongjin Food, Chungnam, Korea), B}I'd2} &
(Jeonwonfood, Gyeonggi, Korea)2 2, AlZol =& A|EL
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o+ 5§ € Ay
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Table 1 Ingredients and mix proportioning of dacquoise (unit: g)
Ingredient S T TS TE
Egg white 35 35 35 35
Sugar 17
Tagatose 17 17 8.5
Erythritol 8.5
Almond powder 34 34 34 34
Tagatose 31.5 Tagatose 15.75
Sugar powder 34 34 Starch 2.5 Erythritol 15.75
Starch 2.5
Soft flour 6 6 6 6
Vanilla oil 0.5 0.5 0.5 0.5
Total 126.5 126.5 126.5 126.5

S: Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatose and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch)
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F5 (Sweetness)
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B]3:(Specific gravity)
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Fig. 1 Sweetness (A) and specific gravity (B) of dacquoise made of
alternative sweetener

S: Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatose and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch)

b°Bars with different superscripts were significantly different by Tukey’s
test at p <0.05
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Fig. 2 The spread factor (A) and water loss (B) of dacquoise made of
difference sweetener

S: Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatose and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch)

*bBars with different superscripts were significantly different by Tukey’s
test at p <0.05

£ E(loss factor)
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Table 2 Chromaticity of dacquoise made of alternative sweetener

S T TS TE
L 30.240.2° 25.140.9° 21.3£1.9° 14.5+0.84
a 15.940.1° 24.0+0.9* 24.4+1.4° 18.5+1.0
b 33.8+0.1° 27.4+0.8° 24.8+1.5° 14.9+1.2¢

L, brightness, a, redness; b, yellowness

S: Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatos and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch).

abedBars with different superscripts were significantly different by
Tukey’s test at p <0.05
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Table 3 Texture analysis results of dacquoise made of alternative
sweetener

S T TS TE
Hardness 712425° 155+20P 183+23° 103+24°
Fracturability 2897+95.8% 1884+£39.2°  1869+24°  3656£629°
Adhesiveness ~ 3.0+0.4° 16.6£1.4°  392+7.9*° 513520
Springiness  0.45+0.02%  0.42+0.08°  0.93£0.03*  0.66+0.04°
Cohesiveness  0.24+0.02°  0.24£0.01°  0.63£0.02°  0.34+0.03"

S: Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatos and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch)

+b°Bars with different superscripts were significantly different by Tukey’s
test at p <0.05

Table 4 Calorie and nutrients in dacquoise made of alternative sweetener
(100 g daquoise)

S T TS TE
Calorie (kcal) 352 318.6 2574 228.7
Sucrose (g) 50.8 33.8 2.3 2.3
Protein (g) 7.7 7.7 7.7 7.7
Fat (g) 14.4 14.4 14.4 14.4

Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatos and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch)
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Overall

Flavor
preference

Texture

Taste

Fig. 3 Sensory evaluation of dacquoises mad of difference sweetener
S: Dacquoise with sugar and sugar powder

T: Dacquoise with tagatose and sugar powder

TS: Dacquoise with tagatose and sugar powder replacement (tagatose and
starch)

TE: Dacquoise with tagatose and sugar powder replacement (tagatose,
erythritol and starch)

A dFez He Jdeds FHAZItHKimg Kim 2008).
AH68), EFIEZ(3), AT E(l) €22 52 GATE
e, JdyAuES 33 TES E%3 YR/ 7P o
A e, e SR TSOIM W dE) gR S
Hepliglon, T= S9 Blwsils o, ©rsiee] ke &
ol SIS WKT) W2 BATE YERNRITE. Kang 5(2014)
o Mgyl epleEs AAZ=Z AR 2TUS HH T Y
F Wslol|A] EptESTe] et Hisle] feojdoz I
STl HuEal, EPIESS AFEINE W I3 2
F7F sdal ByEi) o)E EptEZS7E sl 99
FA] & Ao Holm, EPIEARE AX thFolReE 4
o] ¥ IR|Fr vron oS IA FvisHA R, g
F Al AAL W2 fxshe dgzgEel vlete kst
B2, gkl Aeket 7kos AlgEh

tle

R

Q,

S

ol

#5 7H(sensory evaluation)
tol=e] s 7ie AU s F AkdAt 15HS A
el o]EolA #eE7E WHE wSAl & A o
25 Hrlel=E 3t thetze] H7FE <l A(color), &F
(flavor), B(taste), A7H(texture), A% 7]Z = (overall acceptance)
o] 71A19] &Eol st AHeta, 194 587 HAxE
ARS-EE AR HE A EES AMEEle] Hrtalditt. WSl A
ES AlFste] telz A2 A, Al T ks AL WUt
=S A =33

7ol A= Fig. 30 Yepddth AAA 75%e S
>T>TS>TEZ S} T 2] TS, TE 7t FARE AeS 1w
Ak AP A9 S7F =% TEZE 7P SAEE, 57
o] zfol= 022 wH|St 2}olE HATE &Fu|e] Hrt A3 S7t

7V =haL, TS7F 7P Wtk ootz E e Agola A
go] gn7t ep7tERY o] Hlsle] F£2 FWE U
Efdlo] $lo} e At U Aog AlgEnh 8t Hrie] 4
T S7F 7P E=QkARE, Teke] ztel7t oF 0.077Q] AeE Kol
Ao Az tolzel BEAR AlZg thelol= 719
gt Zol7t AL gl Aoz RIFGLE TSe &3 4l et
BT} Sorllal, AFH o THUF o Be o] EtEX
7} o7t Stk AR EpFEXET o @k yEE TS/}
TRT} gto] gt Frpt e Aoz ALsE™, TEY 4%
Vb 7P Geked, diE]zelEe] 544 duke o &l &
A AL A Be JelER ot e Zo=m Heln
Sk 2A3te] A T 7P =kem, TEF 718 Witk TE
| 7% cglzg)E&e A4l St 5] e A
2g 71x]7] W&ol (Oh$} Choi 2002) FEHo] FolEo] %3
o] ZslElo] Teetng A A v Hris Wk loZ
A=),

AAH Ax2E TE= 0E A|Qd 7 gEni) 7pg o
S FAE HoH, soF T Fviof 2AS ALt BE &
TH7MNA fARE =& A4S wokth TSE 7 dEolA &
HE AQElal TERT £ M55 kit dg|2=gE= A%
St UFolzo| Hlsle] EPFEARE ARG tEtolzrt A g
gt A7 B AAA 75 UM =2 3e Ui 2o
2 Ho} EpIE2VL ttolR A|lZo| A3t tiAn R AL
53, T S} Hlslde W I3l fAkst 37ks
ooy, il 7mEsE AAskE vlge] oF 33.3% o|BE, o
A g HEo] 95.1% E Y TSE Axd tFol=r}
I AR UAMY TS A e SRelA Ads A
o= Alzgr)

K

(o

B

L4
=

Seluete] A% ATsiE A8 A5Row sl Aoz
U205 o) TR A% ARE gspl = s
v Ale] B4 FARS 9L ¥ol Axsiu dust 9
F7b old G s AR @ 5 de) gich a2
A B AT AES BhEss deseER oA o
Folxg Az, BUAA 4% BB Folol &
g3t GAE we A Bae nestad s
A9 A% vige] A% TE 7V B ke Uehigle

FEQ FOIH Aol Holx) Ygkomw thelz Az
A RSEAp] G WA Fe Aom nanh 4ol
Ae BlFe] Adsh ARG, £4BINE 7 M Rl

e Vel A9e) FPo] BL4E e SUES U
1’

=

Bt Aiee] 7 et S e s7F v w9k
A e BPRE27E J7F HAd TSeE T7F =3 Fi
o] 45 S7F 7P =%AL TEZF 7P Bkew, T= S¢} TE
Aol ke eI, delde B Adet Akt FE
HIAh w2 esirielM Tt gvleh =A%k A ele
B 7l sek Al AaE JepliieH, TEZF 7FE W
< W7rE 2 o= Yyt

AT EE ARSSl] A tel=e] el 54 Hd



J Appl Biol Chem (2017) 60(1), 87-93

93

a3k, CleleRlE T HPORTERE SdEs 93 7
o A% g2 Uehiglon) weRslel AAHoR we

7Ve WOLAL, 38.3 % EFIELE T TOIR(TS)= &4 If‘_er
Qo] Yy, I5HlA TEETE B2 A4S it 134 %

BHECR AxG THEelA(Tie RO A2T URok(s)
o eln 54 APAA) A5 At A, ol
Ak dgeRo R Q% A ARdr. & dTdE 3
A QA A Aol keSS AL
A= e W, 49 A8d g vl
AEE CANTIE E slenz, o
AoR AlRdh tholae w
A3 Age] iielng, Heg
EbE2 g iR)ste] Zﬂi TolA(TS R T a2
AR AR 4 Ak Eat W 4% ol K el
BAGTE 2 BiEAE Az E}—;rlo}ag AFske A
LR RAR oz} vwelA} Hedel Lag e
doz Agsiue, 99 24 ASEE O K ole
tHolE 4AT F e 7188 ATE Zlow Aadr)

r°1‘ r°1' <

Keywords TFEoF= - x| 7w 5 - A% - o8] &g E - B FES
A 2 o] =R 2016 AR AR ) Ao R Sl

A E 5553 Akl ] A9
2016M3C1B5907152).

]S ulo].

T ¥ AANo. NRF-

References

AACC (1983) Approved Methods of the AACC. (8th ed.), American
Association of Cereal Chemists international, Saint Paul

AACC (1985) Approved Methods-9th ed. Method 10-50D. American
Association of Cereal Chemists international, Saint Paul

Akesowan A (2009) Quality of reduced-fat chiffon cakes prepared with
erythritol-sucralose as replacement for sugar. Pakistan J Nutr 8: 1383—
1386

Child J, Simone B (1978) Mastering the Art of French Cooking.
Harmondsworth: Penguin Books, London

Chiu CJ, Liu S, Willett WC, Wolever TM, Brand-Miller JC, Barclay AW,
Taylor A (2011) Informing food choices and health outcomes by use of
the dietary glycemic index. Nutr Rev 69: 231-242

Chung HK, Park SS (1995) The effect of sugar intake on attention deficit
hyperactivity Disorder of school children. Kor J Nutri 28: 644652

Donner T, Wilber JF, Ostrowski D (1996) D-tagatose: A novel therapeutic
adjunct for non-insulin dependent diabetes. Diabetes 45: 125a

Fujimaru T, Park JH, Lim J (2012) Sensory characteristics and relative
sweetness of tagatose and other sweeteners. J Food Sci 77: 323-328

Hwang JY, Kim YJ, Lee SM (2015) Studies on the physical characteristics of
muffins with tagatose and sugar during storage. J East Asian Soc Dietary
Life 25: 176-182

Hwang YK, Lee HT, An HL (2014) Quality characteristics of muffins with
tagatose. J East Asian Soc Dietary Life 24: 802-810

Kang SA, Lee JS, Jeong AR, Kim EH, Park SM (2014) The effects of using
artificial sweeteners and coffee grounds in chocolate filling on quality
characteristics and glycemic index. J Appl Biol Chem 57: 307-312

Kang YS, Lee WY (2016) Mass distribution of sugar made from GM micro-
organisms. Korea Food & Drug Administration, Cheongju

Kim DH (1994) Food chemistry. Tamgudang, Seoul

Kim HR, Kim SW, Sou JS, Jung HK, Kang JM, Juon SK (2015) Policy
report: Establishment of the common food guide. Ministry of health
& Wellfare, Korea Institute for Health and Social Affairs, Sejong

Kim HY, Jo MS, Jang YA, Won HS, Lee HS, Lee HS, Yang EJ (2012)
Clinical nutrition. ShinKwang Publishing Co., Seoul

Kim HK, Lee GH (2016) Characteristics of sponge cake prepared with yacon
concentrates as sugar substitute. ] Korean Soc Food Sci Nutr 45: 1453—
1459

Kim JH, Kim SG (2008) Glycemic index and diet. J Health Prom 4: 15-22

Lakshminarayan SM, Rathinam V, KrishnaRau L (2006) Effect of
maltodextrin and emulsifiers on the viscosity of cake batter and on the
quality of cakes. J Sci Food Agric 86: 706-712

Lee EA, Woo KJ (2001) Quality characteristics of Jeung-Pyun (Korean rice
cake) according to the type and amount of the oligosaccharide added.
Kor J Soc Food Cookery Sci 17: 431-440

Lee JY, Song JH (2016) Cause of death in 2015. Statistics Korea, Daejeon

Lee SJ, Paik JE, Han MR (2008) Effect of xylitol on bread properties. Kor J
Food Nutr 21: 56-63

Levin GV (2002) Tagatose, the new GRAS sweetener and health product. J
Med Food 5: 23-36

Ludwig DS, Peterson KE, Gortmaker SL (2001) Relation between
consumption of sugar-sweetened drinks and childhood obesity: a
prospective, observational analysis. Lancet 357: 505-508

Maillard LC (1912) Formation of melanoidins in a methodical way. Compt
Rend 154: 66

Noda K, Nakayama K, Oku T (1994) Serum glucose and insulin levels and
erythritol balance after oral administration of erythritol in healthy
subjects. Euro J Clin Nutr 48: 286-292

Oh SH, Choi HS (2002) Sweetener handbook, Hyoil Publishing Co., Seoul

Pareyt B, Talhaoui F, Kerckhofs G, Brijs K, Goesaert H, Wevers M, Delcour
JA (2009) The role of sugar and fat in sugar-snap cookies: Structural and
textural properties. J Food Engineer 90: 400408

Pasha I, Butt S, Anjum FM, Shehzadi N (2002) Effect of dietetic sweeteners
on the quality of cookies. Analysis 8: 20

Roh HJ, Kim SY, Kim SS, Oh DK, Han KY, Noh BS (1999) Physicochemical
properties of a low calorie sweetener, tagatose. Kor J Food Sci Technol
31:24-29

Ronda F, Gémez M, Blanco CA, Caballero PA (2005) Effects of polyols and
nondigestible oligosaccharides on the quality of sugar-free sponge cakes.
Food Chem 90: 549-555

Son SM, Lim HS, Kim JH, Lee JH, Suh JS, Son JM (2011) Clinical nutrition,
Gyomoon Publishers, Paju

Storey D, LEE A, Bornet F, Brouns F (2007) Gastrointestinal tolerance of
erythritol and xylitol ingested in a liquid. Eur J Clin Nutr 61: 349-354

Taylor T (2006) Evaluation of the bulk sweetener D-tagatose and the high
intensity sweetener Splenda as sugar replacers in cookies. Dissertation,
Auburn University

Taylor TP, Fasina O, Bell LN (2008) Physical properties and consumer liking
of cookies prepared by replacing sucrose with tagatose. J Food Sci 73:
145-151



