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Quality Characteristics of Seolgiddok added with Aloe Powder during Storage

Su-jung Hwang, Sook-Ja Yoon

Institute of Traditional Korean Food

Abstract

This study investigated the effects on the qualtiy characteristics of the korean steamed rice cake,
Seolgiddeok of the addition of aloe powder at 0%, 1.5%, 3.0%, 4.5% and 6.0% and 4-days storage.

The moisture content of the control 0% aloe, steamed rice cake was 47.76%, and steadily decreased
with increasing powder addition to the lowest of 37.38% for the cake with 6.0% added. The moisture
content was decreased with extending storage time in both the control and powder-added groups.

The cohesiveness, springiness, adhesiveness, gumminess and chewiness of the cake tended to decrease with

increasing powder content,
extending storage time.

while the hardness increased with both increasing powder content and

The Hunter color value L in the chromaticity of the cake was significantly decreased with increasing
powder addition. The a value of the control, 0% aloe steamed cake was -0.86, but became positive with
red color with increasing powder content, The b value was significantly increased with increasing powder

content.

The powder addition inhibited the increase in bacteria number.

The sensory characteristics of the cake. such as color, aloe flavor and taste, and bitterness were increased
with increasing powder content, while the moist and soft feeling of the cake were more highly evaluated at
lower powder content. The overall taste was judged to be best for the sample with 3% added powder.
Accordingly, it was expected that a highly functional and healthy product with improved quality might be
developed by the addition of aloe powder to the Korean steamed cake, Seolgiddeok.
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AEe AF FArlstA goy HAZdE 9 54
7}2(Hong HI 5 1999), ol £ 2 (Lim YH & 2002),
297} =(Lee HGS} Han JY 2002), % <A7}(Kim
Al 5 20000 5 7t aFsa Hel 7Nl Ee =

ol dAF7F gud FdAAT A ayY 7154
Axoz g gz LGRAE o) &3 HE Ax
= A9 e AFon.

gzl PJaAsRd L2 AAME ¥ &
ot A gvs, B8 Yol & Holt(Lee HG
¢} Han JY 2002).

gdzole NAFEFH QY == olddl9 thdd 4
22 1 £F: 9 3600 2 gloy, A
AA AGAA Ao FESFHL A T2
W Aloe barbadensis Miller, Aloe vera Linne, Aloe
vulgaris Lamark 522 <A At GZ wst
2o olr A7 )lthRoss SA & 1977). et
E3] AFEANA AuHL e ERAE o] F F
Zo] fFEEE X8t JATHOh MC -5 2000).
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Aol A2 AH(AAE 2000) ¢EA ] JELRE
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@22 2004d0] BAE FrE gFA Ay
TQlate] 33 Mol 8AIxE ¢S] 30&3E A
E718 w & EU|(KM202)0] EXF 279 &
A& 0.5 mmz %ol AZA 13 24T ¥
Al 2@ 9 AL 001 mmz 230 FA 23
5ted 20 mesh Ao 23 FHAIA AHESIAL,
2o 712E AFA AAdE G2 (otrE AL
g MAFALZAA BEF FES TH}ALH,
2o A UEFL AEEA, AES dAY, &
e FFZFAEE ST
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2. 420 M7\ M=

Wyt 200 go] G2 FEE 7.5%74A Bs
o AU T A} 60% o) FY B TR
Zgto]l VR Zste 6.0%7AE Hd F7tFgoR

A3 9
AHAFE AR doAd HE F, FEFTFHO
37%2 WER g2RTS 44 0%, 1.5%,

3.0%, 45%, 6.0%%} &5, A& 40 20 mesh Al

Table 1. Formulas for Seolgiddeok added with different amounts of Aloe powder.

. Samples
Ingredients 0% 1.5% 3.0% 4.5% 60%
Rice flour(g) 200 197 194 191 188
Aloe powder(g) 0 3 6 9 12
Sugar(g) 30 30 30 30 30
Salt(g) 2 2 2 2 2
Honey(g) 10 10 10 10 10
Water(g) 20 20 20 20 20
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100 Fzot% Pt AW AP BE FASHY

Wa F & Fstd oA Ao R €2
A7)9 AR gyl E Table 17} o] HAF Yo

A& 40x40 cm?] stainless steel A]F(HFZFH, Al
102161%)°] 2 HWEE 23 £ AEE ¥
Z 3 cm A HEE A5 HFSA i 7HE,
Az 22 5 cmz Agete] AL WRE gl A7
RAE Z77F 229 302(Sim YJ & 191) ® &
5 min H(Lee HGS Kim KJ 1994)& Edth AR
ge FEA AW 1587 239 F(Cha KH
Lee HG 1992) LLD-PE(AZAEEZ LR
E7ate] 20ColA 447 AZsHEA FH AER=
AFLEAT old AMEXE ARY AV E JFE 5 om,
AZ 5 cm, ¥°] 2 cmo] A Th

3. $251

NE 3 g& AN FE 5% 7](Infrared Moisture
Determination Balance FD-240, Kett Electric Lab.,
Japan)el A A58 2 7t 58] WEste] FE£& 53
& & FFF S TR

4. EMEXN

gzdsled A7buee gddd Ax® L2
N7 EY 549 £ Texture Analyser (TA-
TX?2i, Stable Micro System, England)E AR5t} 7}
2, AZ 5 cm, ¥o] 2 emZ A3 A 53 A&
94 k2 QFA F(two-bite compression test) S 2

3 probe(25 mm diameter) S o]-&3lo] FF A TH
7‘761@,_ pre-test speed 5.0 mmys, test speed 2.0
mmys, post-test speed 5.0 mmy/s, distance 20%, time 3.00
sec, deformation 30%G L AR IHEE =33k
27 B AojA forcedistance curveZHE] ALY
(hardness), -7 AJ(cohesiveness), =] 4(springing), 2
(gumminess), B ¥ 4l (chewiness) ¥+ 2t/d (adhesiveness)
o] TPA(Texture profile analysis) S4XE Texture
Expert Software® -4 5}% tHBoumne MC 1990). E&
Zx2 535 wrE-sa, dolE 242 average curve
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Arj((_)‘ml
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MEEH

My W3le 2343 = A (Spectrophotometer CM-
3500d, Minolta Co., Ltd., AbEsl] FHR

.U‘
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(lightness, L), 2 X(redness, a), &4 E(yellowness, b)

2 Uz, oju AFES EEHE2 Lk 96.56, a
Zk -0.21, bzt +2360|JeH, 58 ¥kE &3PS & F
TS TorF

g% S 90 mL& HFH(Whirl-Pake,
NASCO, USA)o| ol blenderol] Al & ul sl g
Hg g, 100 FAYoR AS5HoE A s
02 mL s PCAu]A](Plate Count Agar Standard
Methods Agar, Difco™, USA)7t &7 plated] =23}
Al PCAHIA = Z7AFE Y EXoZ AS
stgth A do] =dF PCAHlA+ 35°C incubator
o A 24A17F wj st on, o]Fo] cell counting =
de B3 #9 4 =& FHsHA0-

azatse AANee L AxT e=
Aol BEAAE Agel UF AP B
E

of el s £AD 1099 BEBAAS

Zadgd 198 AN ARE "ob A
Asgen #5a S4TEE Aoy, T F
et Z o] ulb(taste), 2t(bitter taste), FZF
3t A E(moistness), HF-E=2]& Z Z(softness), A ¥HH
7] 3 % (overall acceptability)S ZAA}StH Tl Frhetal
Z st EAL 794 AFYES Ul A 1374
A Aa THAAA EJEI F4F5 & ATE F

T2 Fgon(e]ldE 1999) 53] ukE FrleHct

(aloe flavor),

8. SAHIAzE|

7t gmd wWe AWAFE SAS Package
(Statistical Analysis System, version 8.1, SAS Institute
Inc., US.A)E o] &3} AT dE=E9a3
(Duncan’s multiple range test)—g RN R e VA = P o)
F98€ 5% FEAA4 AR

m. Zop o pE

1 . _?—_?_ol'at

WATHE00 goll LRAFF FHO, 15, 30, 45,
60%)& st 8 AMHI0%)S FAs s
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Table 2. Water contents of Seolgiddeok added with Aloe powder

- E5& 101

Storage period (days)
2

Ingredients 0 : 1 3 7
0% %4776 245.64° 24331° 24307° 242.19°
1.5% 46,52 Baq20° €42.07° B41.16° B40.38°
3.0% C44.31° €43.59° B43.03° 39,43 ©39.02°
45% D43 64° D40.17° D39 35° D37.94¢ D36.58°
6.0% £37.83° £35.03" £34,14° E34.66° £31.11°

Da, b, ¢, d, e means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range

test

2)A, B, C, D, E means in a row preceded by different superscripts are significantly different <0.05) by Duncan’s multiple range

test
Azt GRAAY e FEZF ZAIE Table 29 &

FEGFS My AR AF g2t 47.76% R
| 745 A7tEo] Botd 5 oA 6.0%
b 3738%2 7bE 9A derwdh ARV
HzF A7E B2F ARVl HojAFE
t Aol ol €29 F
o FESF 93 Aoz A7 EH
, olg 3 AFE FoE FsEs Y47 (Chong HS
A7}3E 254 7](Choung HS 1995) 2
723 dAnE FUMe WA 7](Joung HS 1996), A
ZA7r5, AR 5L HAUS k=FW(lee HGS
Park HK 2004)9] 2% 347 FAR 2F
o] At}

2. 714y EEEY

gzo7lFe AJ/EFE 23 479 2F3}F S
A A= Table 337 72t}

7314 (hardness)2 &2 7% 6% FA7IsH 77}
7R =ol 9astg A, 4.5%, 3.0%, 1.5%, JZTE
o2 A Jegt 2973 1.5%, 3.0%, 4.5%,
6.0%% AT ANBETNE FA94A AoVt AR
H(p<0.05); ¢2A7IF H7MFo] BT HF G
B, Lee HGS} Han JYQO0)E &£A7MH9 o] B
&2 gusgsn Hrhskg 3, Shim YH S(2000)
9] €9 A’} 23, Kim YY$ Cho HI(2000)8] =
E23 9, Gu SY$} Lee HG(2001)9] #47], Lim YH
5(2002)¢] FolAd7] ATFAE YA sH 3L, Han JY
9} Lee HG(2002)9] &£F < A/TS A7) qA:E &
9 HA7rFe mWE FFHQA Aolrt AT
Atk AZ7IHE A2 E A%l 3HREFE FoF
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e}

2.3 H(cohesiveness)S L2 /IFE RE HJF
A Ael7t e #948U FEES ERL2H,(p<0.05),
A @A77 WE §9xt= Lee HG9} Lim MJ(2002)
9 BajgoA g7 AUbFol AerE SHA
o] Atk AT A AT

e8] A (springiness)2 F R 7HF H7tEol BE&F
£ g4 2 dopAle 2 S EAth o] Lee HG
9} Han JY(2002)9] dAFoNME &4/ 1%E A7}
3 AR E¥ol HF w4 BrEAL, MF R
JhEo] Wold£E g gdo] HUthe Han JYS
Lee HG(2002)2] £47], Kim HI® Lee HG(2000)¢]
A2 AFdes GASA Fooh AZVIEY W
sl AF7|Te] HojAFE @¥io] RolAe A
o2 YegEd ole @RAA7IZT Aol BHE
o] wte} x3tHo] g¥Hyo] AstEHe AeZ 4H
"}

721/ (gumminess)= A2 F tiET7} 28823%,
6.0%7F 102.33%% &=2d ArtZo] AL4E A
o] B, o]l Lee HG ¢} Park HK(2004)¢] w24
AT A% AHE JERRLn, Kim JY $(1997)
o] W= o Z oAk

43 A (chewiness) 2 A 2AZE fxT7t 277.23%,
6.0%7F 16233% =2 A7lFo] Bold+E HIH2
ZasAEd o= Lee HG 520049 H3hyg A+
¢} Lee HG 5(2005)9] Az A7|9 22 Z &0l
2o d, Kim HI$} Lee HG(2000)9] A4, Lee HG
¢} Beak HN(2004)¢] =€]9, Lee HG$ Son HS
(2003)¢] &AW AT%%= W9 FAFo|Ron, &
2o 279 AP AF 7ol FAREFE
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Table 3. Changes in texture profile analysis of Seolgiddeok added with Aloe powder

Texture Storage period (days)
parameters Samples 0 1 2 3 4
0% £379.30° °604.31° ¥683.11° E757.2% £1955.32°
1.5% P414.85° P620.22¢ P875.27° P951.49° 0239025
Hardness(g/crr) 3.0% €471.46" %682.21° €995.14° ©999.58" ©2643.42°
4.5% B523.2% Bggs5.73¢ $1008.08° B1361.50° 52473.12°
6.0% £559.06° 41019.51° 41397.78° A174133° 42921.29°
0% 50.81° 2077 40.74% 40.69° *0.65°
1.5% %0.91° Bo.71° 4B0.70° %0.66° 40.63°
Cohesiveness(%) 3.0% %0.85° Bo.70 50.64™ 40.62° Bo.55°
45% ®0.86" “.67° “0.61™ 40.56° B0.58°
6.0% %0.68° P0.65° “0.61™ 40.59° “0.45°
0% 40,94 20,92 B5C0.90™™ 4B0.88™ 50.86°
1.5% 40.93° 40.91% Bo.91® AB0.00™ AB0.89°
Springiness(%) 3.0% 40.94° 40.94° 40,93 40.92% 40.90°
4.5% 40.93* 2092 F0.91° AB) 88° AB0 88°
6.0% 40.91* 40.90°° “0.89"° Bo.86° €0.84°
0% 4288.23° 4830.22° A1045.29° 41189.27"° £1319.18°
1.5% 5244.13° 710.65° 1033.82° %1104.23° B1202.89
Gumminess(g) 3.0% €211.09° PC687.31° €990.13° F1027.32° €1187.41°
4.5% D148.79° C668.46° P931.65 €988.46° P996.72°
6.0% £102.33° Ds44.14° F922.22° P955.03" £901.99°
0% 4277.23° £430.22° £740.13° 4989.27° 41323.46"
1.5% 543.13° B310.65 5705.29° B904.23° 51302.93"
Chewiness(g) 3.0% ©211.09 P187.31° P533.82° £727.32° €1287.41°
45% D188.79* ©68.19° F311.48° €788.51° P1164.10°
6.0% E162.33 F124.14° ©571.22° D755.03° £1090.99*
0% €112.43° £108.84° E92.51° E76.62° 7523
1.5% C111.02° D_9g8.49¢ D_g4.55° P74.40 °_72.06°
Adhesiveness(g) 3.0% BC.98.07° €.76.67° C71.22° €70.62° .68.67"
4.5% B 88.58° B.64.52¢ B 63.48° B 61.24° B.59.71°
6.0% A.5955" 462 .40° 2.60.43" A.58.25" A.55.76"

Da, b, ¢, d, e means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test
2)A, B, C, D, E means in a row preceded by different superscripts are significantly different <0.05) by Duncan’s multiple range test

z7bee FFe Jed

2 2 A (adhesiveness) & U R A7FFo] F7HE
e Ziste ATFE BIew o Le HG &
(2005)9] S37tEE A7t A71HAME A7H>ol
Zokeel Wet daste 3T HAL, AFTITe
AojA5S 7F NEEY pade fedes B
3} ThH(p<0.05).
3. Mz

Fzdte WhEe 2PE ALY A%

2 za) 385 2] #227A A 55.(2006)

P

)
[
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=
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B

1=13
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A&
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Table 4. Hunter’s color vlaue of Seolgiddeok added with Aloe powder

Hunter Samples Storage period (days)
value 0 1 2 3 4
0% 482 48° 483.95 484.11° 85.39° 476.80°
1.5% Br921° 579.09° 579,03 B19.54° 57447
L 3.0% ©72.63° ©73.30™ “76.64* “13.93° ©71.32¢
4.5% D71.21¢ ©72.60° 73,05 D71.08° Pg0.12¢
6.0% £68.13 P66.70° E66.76° E67.80° F61.32°
0% €0.86° £0.74° & g.75" 0.82° £.0.76°
1.5% 5 p31® P24 .0.80° _0.82° P o37
a 3.0% 50033 .39 5C.0.38" €044 %0.53°
45% AB0.89° Bo.72° 5.025° B0.13° 0.84°
6.0% A 091° 40.83" A 055° A 0320 4024
0% P10.01® C9.51° Eg 34™ Dgn1d Eg go¢
1.5% €19.86" B19.81° ®1932* €17.13° 16.45°
b 3.0% 533.64° £23.10° 420.30° B19.64° 519.18"
4.5% 42463 424,03° ©1.2¢9° 420.65% 420.03°
6.0% 53.66° *3.41° 52250 AB19 g2° ¢17.32°

)a, b, ¢, d means in a column followed by different superscripts are significantly different(p<0.05) by Duncan’s multiple range test
2)A, B, C, D, E means in a row preceded by different superscripts are significantly different <0.05) by Duncan’s multiple range

test

el = agty 3¢ AxFE
o, ¢27tE FrMFol BETFE %E
ol ML g AL ¢ F UAZ 9
A7tgko] ZolAFE HAMEIE Fobzl

9} Lee EM(2005)9] A XA xA7]9 T4 Ad%& o
ER St

FAEE Y E b tiET7 100101381
15%= 19.860.2 Z xol& ngow &=drF
A7 o] Bt fdHoz FUrsATh AvMFel #
52 bgtol F7ste B2 Lee HGS Chung
RW(2004)9] wj &t Kim HI®} Lee HG(2000)9] 4
Agel AFAFANA BAFILFE} ZEMFY A
7}o] Wold 2 bgtel FrddE AT &S
o}

Kwhak SH $(002)& <a712371 gAAAA &
7bEo] BE4E bikol FMsR e, Sim Y] &
(1991)9] %4719} Chang YH(2003)9] #E®E 7H%
E ANF A" e AsMFol S71Ee] whek L
#He ARSI a, b FUtste S EAH

ggsel AzH 4719
postas 3E5 48

o
=
[e]

- 655 -

4e A ZFE Fig 13 2ok AxFF A7)
e ePAEE HRFo] 45x10° CFU/ge.2 %7
o TS odEE ngow, LRINEE 15%,
30%, 4.5%, 60% A7t A7He F$ 53x10,
2.7x10°, 2.4x10%, 1.1x10* CFU/g& Ro LZ 71+
o] F7rel wa FAEF7E FA dEETh

o] Lee MY(2004)9] &z 7}25 H7HE A7)
3 293 A% g .en, Roh HI 5(1996)2 =9

10 r

g -

|

8-
s 7"
o . =
= 67 | ——0%
3 5" m—15%
= 4 —A—3.0%
5 i -.-45%‘
= 3 - +60%

2 -

x

1F

0 S —

o} 1 2 3 4
days

Fig. 1. Change in total cell count of Aloe powder added
Seolgiddeok during storage at 20°C for 4 day
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104 gzo7te A7 A7 AF7|T) dE FAEY

B 2E2ES Ao N Ay A5 FIv Table 5. Sensory characteristics of Seolgiddeok added with
AE AL dAIGT B wtA 2 Aloe_powder - a—
t
QAN FEo] EARE TRERo] G AE OIS umples SR PE
Al 7GR s AFE £o2 GAHUEA AxFF 0% E1® Ep.3° Fla
o) 2FFF dxF H&) FHA Jehd Aoz A 15% 2.1° P24 P25
A9, 29 AF o Wz ZAILFE Color 3.0% 4.1° 4.4 4.6°
B b B b B a
70x10° CFUgol 9o 394 A & F759 Ws pp A A
A gz:Te 2.1x10° CRUfgel ot dzo A7} A Ty
#(3.0~6.0%) zZY 29 AZ £ FEFY 1.5% Xy Py 3 b
10 $xoz Jeigoen, AF 44 Ades BE Aloe flavor  3.0% 4.3° 4.1° 4.0°
AP AAEA Rt dojgth ol Ade 45% 56 ’s.5° ’s4
Hong HI 5(1999)9 7%=z @7k 4719As 60% 6> 68 64
_ 0% 13 1.0° L1*
v &3 295 . '
%@ dAE dediin 1.5% Dy .4 ks D1
Aloe taste  3.0% 4.5 4.3 4.1
5. Zts2AL 45% B6.0° B5.8° Bs g°
PRz} G2ortEe AUlFE st A 6.0% 26.9° 6.8 26.6°
2% G249 #5 SHFES 0, 1, 297 A 0% "0 Flot e
AedA 23% A% Table 59 2o Ls% g e 20
FEAY Acoone AAFol FARES Woid DT B AT s
) 70 . . .
6% A7FT7F 4% wA dEseH, ARG o 6.0% "6.5° 6.6° 6.9°
2 wgaE Aol FARge] mE FT F7HEA 0% A49° ALs® BL0°
o1} & ol YAtk &2 FF(aloe flavor)e] & 1.5% 44.6° A15° A5
vd ENEE Avlgo] Z gl wE 249 Moistness  3.0% 35 AL8° vy
o] Zata stew Aol BFHge] mt 45% 22.4a 11.4: 21_1:
6.0% 19 14 11
ok7F ZraTtg ol KA ole Y RS ‘
okt Zastg oy #f93F AAole (e AR 0% P ) & A3
e} 5t HH(p<0.05). ) 1.5% 5.6° A8 A4
dZo] Ttaste) NN E FrrFel Frhgel wt Sofiness 3.0% B3o° ABLS° AL
tto] ZAsitial HrhstE L, A7kl ZAHse] o 4.5% ‘3.5 L3 AL
2} oFgt AP 2Z%iter taste)S] F AIE 60%  "28  10° L0
A a B a A b
o w2 Wzt gzl Sase)T AR FFL 1057; jg ;: if
BPoy Agrizre] A ma} &stol oz 7 Oversll 500 Asg  C4g g
AAe Aoz YEyth acceptablity ) s Apgh ApsP AL
%23 FE(moistness)e WET7F 492 JHE ¥ 6.0% A1,5° By 40 AL0°
A Yeh} SR 7F FHrbeko] Z7}1gd wE & Da, b, € means m a colqmn followed by different
3 e HEao N superscripts are significantly different(p<0.05) by Duncan’s
Azkel AR HEHLE AX(softness) &= FF multiple range test
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