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ABSTRACT

This study investigated the quality characteristics and antioxidant effects of madeleines prepared by adding 0%, 5%, 10%,
20%, and 40% of Prunus cerasus L. (Pc) powder. As the amount of Pc powder increased, a darker color was observed with
a decrease in volume. The rate of baking loss decreased as the amount of Pc added increased (p<0.05). The lightness (L value)
and yellowness (b value) of the madeleines decreased as the amount of Pc powder added increased, and the redness (a value)
increased as the amount of Pc powder increased (p<0.05). The calcium content increased with an increase in the amount of
tart cherry powder added. The selenium concentration was found to be 25.60+0.08 mg and 27.67+0.35 mg in 5% and 10%
tart cherry powder per 100 g, respectively (p<0.05). As the amount of tart cherry powder added increased, the
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity increased significantly. An analysis of the overall preference,
revealed that the group with 10% Pc powder was most preferred (p<0.05), and taste and texture were high in the control
group, and the 5%, and 10% groups. Based on these results, adding 10% of Pc powder when making madeleines was deemed
to be the most effective in terms of the nutritional and sensory aspects. It is believed that various ways to utilize functional
products containing Pc powder should be explored through continued research in the field of nutrition.
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(Jeon JE & Lee IS 2022), gingerol, zingerone, shogaol 5°]
id B (Lee HI & 2022) 2 ZPHE el I
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1. A=

2 A8 A8E A= EFEAR] E'Y(Oneness Farm,
Chungju, Korea), =% (Dachan Flour Mills Co.,
Korea), A& (Samyang Co., Korea), AF(CJ
Cheilledang Co., Seoul, Korea), HE(Lotte Co.,
Korea), Al &H(Gomgom Co., Seoul, Korea), #l°]7] 291
(Breadgarden Co., Seoul, Korea)= Al% PIEOA U3
AH&-8F3 T

Seoul,
Seoul,

Seoul,
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5o} glop, shEAlopd e of 20 o FREel ATk B 1 @s uprbd EFSGL, B AR WA ehEA
33FSATE Oh JS(2023)¢] AFellA= BHEA 2] WEIEZR 9 wo|A]ok$u= #dalAl £33kl #(35 mesh)ol] e
Fgo] @Iy SR EY 2 sEolga Ruststh 4 de 3 Fgor g4 HEE Y1 wEslo] o2
Table 1. Formulas for madeleine added with Prunus cerasus L. powder
Prunus cerasus L. powder content (%)
Ingredients (g)

0" 5 10 20 40

Wheat flour 200 190 180 160 120

Prunus cerasus L. powder 0 10 20 40 80

Sugar 200 200 200 200 200

Butter 200 200 200 200 200

Egg 200 200 200 200 200

Baking powder 4 4 4 4 4

Salt 1 1 1 1 1

Y 0%: flour without Prunus cerasus L. powder, 5%: flour with 5% Prunus cerasus L. powder, 10%: flour with 10% Prunus cerasus
L. powder, 20%: flour with 20% Prunus cerasus L. powder, 40%: flour with 40% Prunus cerasus L. powder.
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H(Oh WG 5 2011)o.2 =433 33] vhEsle] A7
B EFEAAE Yepideh vt pHE A8 3 g
7 /T 27 mLE #E3e & A5AS 8 um filter paper
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nsale] ojFet R ME= AXA|(CR-400, Konica
Minolta, Osaka, Japan)E ©]-8-3}o] ™ Z(lightness, L), 221 %=

(redness, a), 21 T(yellowness, b) k= 4o} 1L, 33] v+

Eolol A3s Aadat 2EAE e 1542
W24 9] calibration plates AH&-SFAL, EF M| a2 Lak

87.5, agk 0.31, b3k 0.320]t}. vlE=le] 9|#2} e 7}
2HGalaxy S22, Samsung Co., Seoul, Korea)E A}-8-3lo] 2]
TR dE vwjA|sle] Pt HEsIsich
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Kim HR 5(2007)°] A|A1g vbdol whet 24, nhad4,
g7E, ok, A B Alylwe] FU1d g BASIT AR

of AAele A4 eyl w2t 2o 3 fsislon S5
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= Zo)dls &3S Folin-DenisH(Folin O & Denis W
1912)% ©]-83e] B2}tk 96 Well platec] A& 10 uLo}
SHS4 90 uyL ¥ 2 M Folin-Ciocalteu’s phenol reagent
(Sigma-Aldrich® Products, St. Louis, USA) A|2F 10 yLE ¥
3 EFRE & 5 Bol AdeolA WREAIZTE of7]ol 7%
Sodium carbonate 8- 100 uL<} 575 40 uLEs E12 44l
oA 907t WAg v, I 750 nmollA] Multifunction
microplate reader’MMR SPARK®, Tecan, Switzeriand)S A}
golo] FRES SN, & FelvlE B FA]
93t EFEH2E gallic acid(Sigma-Aldrich® Products, St.
Louis, USA)E AH&-stioH, & E2|vE 32 mg GAE/
go 2 YJepft) & Zeti wol= S Moreno MIN &
(2000)2] *H-E o]g-3ste] 3T 96 Well platee] Al
320 uLo} 57 80 uL E 5% sodium nitrite €9 6 uLE
=FE &, 5% FQ Aol wESAIFT A7)l 10%
aluminium chloride €9 6 uLE 73l 6% F<F A2
A 9ESA]ZATE o7]9] 1 M sodium hydroxide 40 uLe} 3
T 48 uLs F7ketel &9 v, 3 510 nmellA
Multifunction microplate readerMMMR SPARK®™, Tecan,
Switzeriand) S A}-&3lo] FFEE e & SeE
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ol dFS =43 93t AFEHZE quercetin(Sigma-
Aldrich® Products, St. Louis, USA)Z A}g3&}gion, &= =g}
Hicole - mg QE/g= YERHAH

8. DPPH 3! ABTS 2fC{Z &7 &M 24

1,1-diphenyl-2-picrylhydrazyl(DPPH) radical &~7 E/d-
Blois MS(1958)2] ®WH-& o]&3le] ZF3IAUTt 96 Well
platecl] A]& 45 mL, 0.2 mM DPPH €< 45 pL 2 ethanol
45 WLE E3F3 tha, 304 Bt A vhEAIF T whgo] &
@ AR 3 517 nmol|A] Multifunction microplate reader
(MMR SPARK®, Tecan, Switzeriand)Z Alg3&le] FH=Z
A3ttt A5 ek tiET2 ascorbic acid(Sigma-
Aldrich” Products, St. Louis, USA)E A}4-31%(th. DPPH
radical 227 4L ofgfjo] 2oz Alsle] WE-& 2 el
Bibel=g

DPPH scavenging activity (%) =

_ absorbance of sample
absorbance of control

x 100

ABTS(2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid)
radical 227 24 Re R 5(1999)2] HIH S o]&3fo] =%
31AtE 7.4 mM ABTS®} 2.6 mM potassium persulfate 8-<}
& & HE& R £33l ABTS stock solution= #| 2313
24X]3E FRE GaoA WREAIA EAd3E ABTS stock
solutionS phosphate buffer saline(PBS, pH 7.4)Z 3] 3}
732 nmellA S H FFE7) 0.70+0.03°] E=F 2 e o)
<, ABTS working solution® 2 A}8-3}9t}. ABTS working
solution 0.95 mL¥} F&%& 0.5 mLE &3t 102 B¢ &
A dbSAIZl & 94 732 nmeol| A Multifunction microplate
readerMMR SPARK®, Tecan, Switzeriand)S Al-&-3lo] &34
5 S5tk Alsol tigh t2a-E ascorbic acid(Sigma-

ARG A e R HolA| o} Akt

Aldrich® Products, St. Louis, USA)E AF&3I9 T 72t A&
oA U FF= ke ool YeRd 2o tidste] A4t
SATh

ABTS scavenging activity (%) =

_ absorbance of sample
absorbance of control

x 100
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ElEAIE] 282 HUksle] whe niEdY Vs® HAbe
A Aty A 148 S ddeE AAEH
th mlEdlE A gAlol Hol AlFeta, ¢ A= A
7F U HiEA] B2 ¢S JFEE 31 TtH(Yoon JA
2022). A7} @52 9| F(appearance), (flavor), Utaste), 2
X191 7] & E(overall acceptability)©]™, 2+
Ede 54 Z<L1_‘?§(5-point hedonic scale) 2.2 H7}sle] 17
vl & T FPE H71skA
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10. SA Me|
nHEdle] 7|5 E HAFE A9 BE AL 33 yhEs)

Aok A8 dy= B4 A Z=39 SPS

Statistics, Chicago, IL, USA)E °o]-&3to] H gy TFH=}

Z YeERASIT: 2AHEA(ANOVAE S o83 o, 43T

Ztel FelAQl Aole HYEH LA EH(Duncan’s multiple

range test)E AHESH] o] p<0.0590A A ST

dz o o

1. otEd3le|l 4|, =o|, Fu| U pH
ElEA2] 282 713 vlEdle] R, Fol, 39} pH
£ Table 2| FA]3F v} 2}, i 27e] FAI7] 21.80+0.36

gO 2 71 =9k, EfEA|R] 5% M7kt 21.78+0.35 g, 10%

Table 2. Baking properities of madeleine added with prunus cerasus L. powder

Prunus cerasus L. powder content (%)

Property
0 5 10 20 40
Weight (g) 21.80+0.36"2 21.78+0.35 21.7240.41% 21.56+0.23% 21.36+0.06
Height (mm) 28.15+0.32° 24.20+0.51° 25.35+0.50° 24.55+0.88° 21.20+0.60°
Volume (mL) 50.00+3.16° 47.00+2.45° 34.00+£4.90° 32.00+2.45° 28.00+6.78"
pH 7.49+0,02° 7.22+0.02° 6.91+0.02° 6.3120.06° 5.57+0.09°

Y Each value in Mean+S.D.

? Value with different letters were significantly different at p<0.05 by Ducan’s multiple range test.
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A7WE 21724041 g, 20% 7k 21.56+0.23 g, 40% H7F+
21.36£0.06 gC- 2 EFEA|2] % 3 7leko] Fr1eEE 1

= Tl A tHp<0.05). RFEElY] Eol® FA<}
FAFSHAl Tzl =ol7) 28.1540.32 mmE 7 &9k,
BEAE] &% HUle] S SE Eolvt iAA R
23R THp<0.05). vHEEle] Fow FAe} oA | it
o] B3)7} 50.00+£3.16 mLE 7P =9t3, ElEA 7] B¢ 5%

H7VE 47.0042.45 mL, 10% H7HE 34.0044.90 mL, 20% 3
74 32.0042.45 mL, 40% 7= 28.00+6.78 mLE EFEA|
g B Hulgo] S7ME,E FAls A thp<0.05).

IR AYE F9 EUE D1 A A AL

FTHKim W] 5 2014).

pH 53 dl Zfrb] pH7} 7.49+0.02% 7} =331, BHE
Ar] B 59 H7bE 7.2240.02, 10% @7}% 6.910.02,
20% 7} 6.31+0.06, 40% %7}4 55710 09= EBFEA ]
B Avbo] UM S pHE A TH(p<0.05). EREA]
27} pH 3.22 A S UrE}‘ﬂrJr—t— Oh JS(2023)—4 A= n
Fol &, efEA|]e] SA wte} elEAR] B MUl
o] 7S pH7L 44T AR AlREH, BHEAZ] &
28 7K F9(0h JS 2023)M = EFEAE] H7beo] F
7VerE D AF] pHYL SolAl= Aol UESS B
w3kl 2 Adatet fakgk A JERiITh

2. oj=Hle Z7| &4
BtEA g &2 ket U}%Eﬂ
2 FEEEFS T :
£AE0] 12.79+1.44% 2 7} wota, BlEA| Y —‘?‘ 5% 7
7 12.89+1.39%, 10% 387k 13.13+1.65%, 20% M7+

13.75+0.92%, 40% 7" 14.54£0.25% = BELEA|E] 4

r+>
>

ElEAY niEde] =4 54 243

EAT 5% A7k 87.11£1.39%, 10% A7k 86.87+1.65%,
20% A7k 86.25+0.92%, 40% 7 85.46£0.25%% EIE
Al &% Hrldol S7tErs v &2 gasislo
(p<0.05). PlEEe] FEEFE w7 SHEXHE Uz
R3] 9.30+0.46%2 7Y Hoky, ElEAE] B 5%
H7HE 9.90£0.43%, 10% 7k 12.10+0.88%, 20% H7+
14.36£1.00%, 40% H7T 16.45£0.65%% BEFEA| 7] B A
7heo| STVEFE TRl SR tHp<0.05). ol gt
AT Aol #Hst] g Bds H7keE pkERl(Jun KS
2019)00l4] 78 &2 A7t vlE St wet SRR &

A AE eldel 4Tk £ 2B v
W93, o WARR BhEAlE] SRl Bof BE
Ale] tiA v go] Eoldss npsde] sEate] ol

A Aoz Algdd AAHS 713 vEdl(lee HI &
2022)0ll-= A7 H7t vlE Skl met 157] &2 E0)
Z7Fehe A3s Uehdlo] # Ard el fARE A

Bl ol= EfEAR]S] tiAH|&o] EoldFE FEF
o] WolAHA 7] 4ol FUIs Ao

3. ofEdle] Mz =3 01 BpE

ElEA2] £ ‘-% A7k mpsdle] Aw outw T
Table 4%} Fig. =
Gl ‘HT(IIISlde)Q]' 9] F-(outside) 2 W7ol STt UF-
A Lgke tzTto] 83.17+1.15% 7}%} =gtom EEA:T
B Hlere] S7HdE At th(p<0.05). agk2 dlx
5%9}&9}1, EfEA 2] B8 H7leo]
38kS 290, bgkS thETo] 33.94+
069i 7P =okom, EfEA T B Hrlego] SIS E
et THp<0.05). 9F-%= W9} vpyA 2 Lk tix
o] 68.33+1.630.2 7} =oron, EfEA| R H HIbEF
o] Z7IEGE A AL, aghS o] 12.38+0.952 7}
ko, gEAR] % Hrlge] SUtESE ST

1_4

T°] —3.01+£0.14% 7}

27185 E Z7hehe 4

\1

HJ

7FFo] S71E S w7 S48l 7R (p<0.05). viE THp<0.05). bgkS thzTto] 46.64+£1.24 %2 7} =gtom E}
dlo] W &8 txato] 87.21+1.44%% 7MY =%k, B EAY &2 HrtEo]l S7HESE 2H4s i th(p<0.05). ©] <}
Table 3. Loss rate, dough yield, and moisture of madeleine added with Prunus cerasus L. powder
Prunus cerasus L. powder content (%)
Property
0 5 10 20 40
Loss rate (%) 12.79+1.442 12.89+1.39° 13.13+1.65% 13.75+0.92% 14.54+0.25"
Dough yield (%) 87.21+1.44° 87.11%1.39° 86.87+1.65% 86.25+0.92% 85.46+0.25"
Moisture (%) 9.30:£0.46" 9.90+0.43¢ 12.10+0.88° 14.36+1.00° 16.45+0.65"

Y Each value in Mean+S.D.

? Value with different in a row were significantly different at p<0.05 by Ducan’s multiple range test.



244 &30} AA 2 -

\:15‘——5] : 1173'—01‘

HORA oF RAHEAETS

Table 4. Color values of madeleine added with Prunus cerasus L. powder

Prunus cerasus L. powder content (%)

Property
0 10 20 40
L (lightness) 83.17+1.1572 80.64+0.56° 77.20+0.34° 73.74£1.01¢ 68.67+1.02°
Inside a (redness) —3.0120.14° —1.84+0.14¢ 0.49+0.24° 3.24+0.31° 7.76+0.63*
b (yellowness) 33.94+0.69" 32.30+1.27° 32.56£0.46™ 30.54+0.70° 30.19+0.84°
L (lightness) 68.33+1.63" 61.49+2.18° 57.49+1.79° 55.98+1.64° 51.76+0.55¢
Outside a (redness) 12.38+0.95¢ 16.57+1.43° 18.31£1.38™ 19.32+0.22" 20.93+0.80°
b (yellowness) 46.64+1.24° 43.73+1.04° 42.65+0.91% 40.66+0.95° 34.46+0.83¢

Y Each value in Mean+S.D.

? Value with different in a row were significantly different at p<0.05 by Ducan’s multiple range test.

A B

Fig. 1. Photograph of madeleine added with various levels of Prunus cerasus L. powder.

A: Control (flour without Prunus cerasus L. powder).
B: Flour with 5% Prunus cerasus L. powder.

C: Flour with 10% Prunus cerasus L. powder.

D: Flour with 20% Prunus cerasus L. powder.

E: Flour with 40% Prunus cerasus L. powder.

h=4 [<)
S7ketH, bke Aashe 2o fA AFS UER
o S we YA ] Arbe] SUHESFE bike] St
FTHE Lee HI §(2022)¢] AF=E n|Ffo] & o, H4L
o= BEAR] 2] 54l wiet agho] S71 Ao® A}
g9k

5%, 10%, 20% 2 40% 7oA 129.70+0.27<142.55+0.22
<157.42+0.08<183.45+0.35<207.29£0.33 mg® E}EA|Z] &
TS Mol SVESE niedle] Za el SV
Thp<0.05). Pt2ulEa 3F HEFe 100 g thatolA 2+
Z} 256.43+0.55 mgot 1.560.04 mg= 71 & F= B
Fom, ofde] e EtEA T & 5% H7krollA 6.91+
0.50 mg® 7 =3 cHp<0.05). Fo] e 100 g H=E
T, BEEAE] BT 5% 10% 20% 2 40% H7kollA
29.34+0.44>27.68+0.17>13.08+0.05>6.08+0.40> — 1.54+0.24
mg= BIEA|] 28-S HUleo] S71ErE nEle] Fo
e skt delwe] &2 100 g EFEAY £
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Table 5. Minerals composition of madeleine added with Prunus cerasus L. powder

Composition Prunus cerasus L. powder content (%)
(mg/100 g) 0 5 10 20 40
Calcium 129.70£0.27" 142.55+0.22¢ 157.4240.08° 183.45+0.35 207.29+0.33
Magnesium 256.43+0.55 249.62+0.44° 246.88+0.68" 231.56£0.27° 215.44+0.42°
Manganese 1.560.04° 0.98+0.05° 0.92+0.06° 0.33+0.02° —0.26+0.03¢
Zinc 4.8440.35¢ 6.9140.50° 5.73+0.60° 3.82+0.09° 3.62+0.31¢
Iron 29.34+0.44° 27.68+0.17° 13.08+0.05° 6.08+0.40° —1.54+0.24°
Selenium 5.57+0.24° 25.60+0.08" 27.67+0.35° —29.17+0.53¢ —55.21+0.16°
Y Each value in Mean+S.D.
? Value with different in a row were significantly different at p<0.05 by Ducan’s multiple range test.
5%} 10%91 4 ZH2} 25.60+0.08 mge} 27.67£0.35 mg= W 2014)04 &Y EH Hrlko] SU1EESE £ HE e
133 e= *df‘%oﬂ?(Yoon JA 5 2024)00l4 wlsdle] A & FEleH Soste Ads Bod, F dHE I &Y
o bl SUVESE A, e, mkvls, BRE ok, g5 g FJ7kgk nkEdlo] 7P w3kom, ole AlFE Alx
A 9 Aege] o] Tkt Busiiled], ol F 72? T % ds kel A Aolgka A A5k 22y
N5 T/l wet 7714 gl ztel7t e AR Ad 2 AT AFeke Aozt AN £ FEHKim WI T
Hh 2014), =719 2 SR ERyu JY 5 2018) 2 748 &
ZJun KS 2019) A71ek nlEdlor e A5 o] 3
5. & Wz ¥ & E2tE0|E & 7Hdrs F v el S7Ta Easkid
BEAD Bde e nfsale] 2 vy = Zan % Zi ol RS tiETolA 5.97+0.28 mg QE/g

o]t FHFE Table 69 AAB|ATE F s= FFS xT
oA 2.38+0.06 mg GAE/goH, BlEA 2] BT 10% H7}
T 2 20% M7kl 242 3.20+0.12 mg GAE/g 2 3.50+
0.05 mg GAE/g A2 F2l31 =4 Tthp<0.05). | & EIE
A Ed ArbES 2ElaiA Axd F9o F Eeds ¢
2ko] =4 gko] 1.42~56.87 mg GAE/g7HA] Z7}stsitta g
AFHE3(0h JS 2023)9F FARSEATE slEd SEe AE
Aol de] EAlsh= 2aF gAMHEEZA A 715S XA
7™, gitstel A 75S @t Uth(Ferretti G 5

3 AHKim W 5

2010). T3k &9 Hdg bk & wpEd

= 7P wskon, BEAR] T2 5%, 10%, 20% 3 40%
7holl A 4.37+0.64>3.97+0.79>2.23+0.12>0.43+0.20 mg QE/
g= %916‘}74 Ky %<0 05) = ATehs dEAeR

7% 49 Buke] Hrleo]
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Table 6. Total phenolic, total flavonoid contents of madeleine added with Prunus cerasus L. powder

Prunus cerasus L. powder content (%)

Property
0 5 10 20 40
Total phenolic 2.38+0.06"%) 2.68+0.09° 3.20+0.12° 3.50:£0.05° 2.30£0.04°
(mg GAE/g)
Total flavonoi
otal flavonoid 5.970.28" 437+0.64 3.97+0.79° 2.2340.12¢ 0.43+0.20°

(mg QE/g)

Y Each value in Mean+S.D.

? Value with different in a row were significantly different at p<0.05 by Ducan’s multiple range test.
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6. DPPH % ABTS zjC|Z

ElEA g B9 37131 npEdle] DPPH 2 ABTS gt
Zr 27 BAS Fig 29} Fig. 39 #1A5}%lch DPPH v)Z
AA 4L gz, BEAE £ 5%, 10%, 20% 2 40%
H7bell A —75.18+1.20%<—67.38+1.83%<—50.2142.27%<
—15.702.04%<16.94+1.43% <=2 2 YEFITHp<0.05). o]
49 A5 EYKim WI 5 2014), B75Z5(Guon TE &
Chung HS 2016), & F Fd(Baec DB 5 2016), 3 &
(Jun KS 2019), BFEA2] B2 7} F9(Oh JS 2023) 52
A7t fAK Aite Btk

ABTS Oz &4 4L U2+, HEAZ B¢ 5%,
10%, 20% 2 40% H 7ol 59.27+0.03%<59.67+0.05%<
60.160.17%<60.87£0.07%<61.13£0.05% <=C. 2 YElsTh
(p<0.05). Ferretti G 5(2010)2} Oh JS(2023)2 E}E A2 #
o] gaksl G4 otEAJobd S v RS theksl o
shgtEol o3k o m A AR, gitst Dol %i—E }~€ﬂ

F 2 o Sl HEAA ks GAo] =2 AFE

27| g
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Fig. 2. DPPH radical scavenging activities in extract
with Prunus cerasus L. powder.
Each value in meantS.D. Value with different letters were
significantly different at p<0.05 by Ducan’s multiple range test.
ASE: ascorbic acid.
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7. 7|1 AAl

ElEA|E] B4ES HU1s nisde] Jax AAF 2=
Table 72} #Zt}. 2] appearance), SH(flavor), S(taste), 27+
(texture) 2 A A Z 2] 7] 5 = (overall acceptability) =5 EA|
Ao fo)4 Aol g eplA W) WAl A7, 51
ol e BEA ] 40% H7kre] 4154, e BEA|
2] 10% H7FE3 20% H7kre] FUahAl 3.924, 5t BE
A7 10% F7hEe] 4.154, 2= BlEA R 10% H7
o] 4314, ¥R 7|a == BEA T 10% H7H2 20%
kol BdsH 3.928 02 tE Fo e =4 Ueht

SHTMIA BEA 10% H7hEe M Asss Ao
2 HGriEgitt nE A9E =3¢ v, glEAY 10% F7}

To] FA3 HeH el Fste] AFNEe] 488 7t
7'<17} A Aew AtsHnh
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Fig. 3. ABTS radical scavenging activities in extract
with Prunus cerasus L. powder.
Each value in meantS.D. Value with different letters were
significantly different at p<0.05 by Ducan’s multiple range test.
ASE: ascorbic acid.

Table 7. Sensory evaluation of preference test of madeleine added with Prunus cerasus L. powder

Prunus cerasus L. powder content (%)

Sensory
0 5 10 20 40
Appearance 3.92+1.38D% 3.77+0.89° 4.08+0.83* 4.00+£0.78° 4.150.95
Flavor 3.77+1.25° 3.62+0.92* 3.9240.92° 3.92+1.14° 3.85+1.17*
Taste 4.00+0.96° 3.85+0.77* 4.15+1.03" 4.08+1.14° 4.00+1.18°
Texture 4.08+0.92° 4.00+0.88° 4.31£0.99° 4.00+1.18° 3.62+1.39°
Overall acceptance 3.46+1.34* 3.46+1.01° 3.92+0.83* 3.92+1.07° 3.54+1.50*

Y Each value in Mean+S.D.

? Value with different in a row were significantly different at p<0.05 by Ducan’s multiple range test.
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