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Abstract

The purpose of this is to agar powder addition to retard retragradation for making Backsulgi.

Backsulgi is manufactured promptly by adding ingredients having agar powder and then observation of
sensory and texture characteristics.

Then Backsulgi determinded in storing at the temperatures of 20 and Celsius degrees for 0, 24, 48
and 72 hours, respectively. The results from this study are as follow;

1. Moisture absorption of control show 34.4%, compared with, Backsulgi with agar powder added 3%,
6%, 9%, 12%, 15% show higher 37.03%, 39.28%, 41.72%, 43.5%, 44.70%, respectively.

2. In terms of chromaticity, lightness of control show 70.6847.248 ~ 61.25+0.90, the longer time is
and much agar powder Backsulgi show lower and 15% agar powder added Backsulgi show
51.534£0,921~54,715. Then redness(a) of control show —0.70+0.14, compared with 15% agar powder
added Backsulgi show —0.3210.047. 15% agar powder added Backsulgi show 9.0320.313 higher in
yvellowness than control 5.48%0.40.

3. Control and agar powder Backsulgi was shown pH 6.1~6.2, the longer time is, all Backsulgi was
shown pH 5.5~5.9 and much agar powder Backsulgi was shown an weakly acidity.

4, Swelling and pore ratio of ciontrol was shown 85.36% and 118.32%, compared with, agar powder
added Backsulgi was higher a rate of increase.

5. For a sensory evaluation, the longer time is, adding agar powder rice cake is more perfected at
20C in times if smooth, inner moisture, chewiness, after swelling, overall quality.

6. Dertermination of texture characteristics by a reometer shows that Backsulgi with agar powder
added change more in hardness that controls, indicating that effect of retarding retrogadation is higher
when storage time is longer.

7. The correlation of hardness, springness between sensory and instrumental evaluation showed

significantly positive function.
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Table. 1 Formulars for Backsulgi added with agar powder

Ingredient(g)
sample flour agar added sugar salt
rice (2) power water (g) (g)
(g) (g) (ml)
Co 100 0 15 10 0.8
AG 3 97 3 21 10 0.8
AG 6 94 6 27 10 0.8
AG 9 91 9 33 10 0.8
AG 12 88 12 39 10 0.8
AG 15 85 15 45 10 0.8
Co : Backsulgi {control)
AG 3 Backsulgi added with agar powder 3%
AG 6 Backsulgi added with agar powder 6%
AG 9 : Backsulgi added with agar powder 9%
AG 12 : Backsulgi added with agar powder 12%
AG 15 : Backsulgi added with agar powder 15%
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Polished rice
! Soaking for 3hrs
Water drained for 30min
Milling ( 2 times)
) Passing through 60 mesh sieve

Mixing rice and Agar Powder

!

Sieving

l

adding water, sugar, salt

|

Sieving

{

Steam cooking for 20min at 110C
| Cooling 2hrs

Backsulgies

Fig.t. Schematic preparation procedure for

Backsulgies
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Table. 2 Test condition for Rheometer

Force range 10Kg full scale
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Table speed 60 mm/min
Deformation 50%

Graph speed 60 mm/min
Adapter diamaeter 30 mm
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Fig 2. Changes in weight of rice during steeping at various times
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Table. 5 Changes in weight Backsulgi added with various agar powder

sample Cco AG 3 AG 6 AG 9 AG 12 AG 15
moisture(%) 34.03 37.03 39.28 41,72 43.45 44.70
Co . Backsulgi (control) AG 3 Backsulgi added with agar powder 3%

AG 6 : Backsulgi added with agar powder 6%  AG 9 : Backsulgi added with agar powder 9%
AG 12 : Backsulgi added with agar powder 12% AG 15 : Backsulgi added with agar powder 15%
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Table. 5 Hunter color Backsulgies containing different of agar 72 hour of storage at 20T

(0 hour)
Lightness a(Redness) b{Yellowness)
con 70.68+7.248a —0.70+0.140b 5.84+0.402b
3 65.20+6.734a —0.55+0.104b 6.4810.366b
6 61.4319.126a ~0.49£0.162b 7.6410.787b
9 62.2916.695a -0.55+0.043c 8.3310.653b
12 60.941+3.008a —0.5210.036¢ 8.3910.337b
15 51.5310.921a —-0.32+0.047¢ 9.03+0.313b
(24 hour)
Lightness a(Redness) b(Yellowness)
con 63.08112.09a —0.69£0.080b 5.80%0.711b
3 61.08+1.947a —0.58%0.115¢ 5.7010.359b
6 30.4410.3842a —-0.57£0.100c 7.56£0.035b
9 60.89+2.233a -0.4210.015¢ 8.59+0.288b
12 58.984+7.426a —0.45+0.174¢ 8.84+0.540b
15 59.331+1.203a —0.41£0.424c 8.44+0.173b
(48 hour)
Lightness a(Redness) b(Yellowness)
con 63.714£9.885a —0.6910.079b 5.37£0.497b
3 57.14+4.743a ~0.6210.040¢ 5.590+0.222b
6 59.55+6.617a -0.66%0.031c 7.5710.454b
9 61.20£2.126a —0.4540.075¢ 8.8610.490b
12 63.42+10.44a —-0.42£0.066b 8.891+0,773b
15 §57.4216.204a -0.38+£0.122¢ 9.00%0.473b
(72 hour)
Lightness a(Redness) b(Yellowness)
con 61.25+0.900a —0.69+0.160c 5.77%0.210c
3 58.71+4.646a —-0.61x0.121c 5.53+0.145b
6 58.53+2.314a -0.65%0.032¢ 7.26+0.330b
9 51.29+1.680a ~0.42%0.052¢ 7.5410.144b
12 52.9242.943a ~0.41£0.045¢ 7.98£0.170b
15 54.16+7.175a -0.38+0.051c 8.23+0.938b
2. pHe| ¥zt 3 2o AL delsle #471E 0, 24,

48, 7243 B¢ AFEHUA pHE 5 A

40



Agar A7l WE H4y)9 ZRAEH A7 9

Table 6.0]5}, Awrd oz CoZd Fr1Ee <@
TE 2F % WM& VRl oln) AHSd &3
< pH 572 FHAolAH 3%, 6%, 9%, 12%,
15%9 @48 747+ pH 5.7, 6.1, 6.2, 6.2, 6.3
ot} o W&ol g7k pHE 55914 6308
2 Aol Bolx] Yston RE AE7} & Y

< Yehii

EF 20TAA Aldo] AuAME tda 44E
Fd ZsA Jdehigiont 4THME fAHLT 2
0TS 4T 27 0, 24, 48 ARPIME atr] 2
pHY Fol= YUY T2ARMME Tt  Zof
& YeEhhT

Table. 6 pH of Backsulgies containing different of agar 72 hour of storage at 20T

pH
(hr) Cco 3% 6% 9% 12% 15%
0 6.1 6.1 6.2 6.2 6.1 6.1
24 6.3 6.2 6.2 6.2 6.2 6.3
48 6.0 6.1 6.1 6.2 6.2 6.2
72 5.5 5.6 5.7 5.8 5.8 5.9
vl B3g3 713 & AG 3 Backsulgi added with agar powder 3%
AG 6 : Backsulgi added with agar powder 6%
B0 ARL L WA BT 7B AG 9 Backsulgi' added wi.th agar powder 9%
RN o AG 12 : Backsulgi added with agar powder 12%
& 54 A% Table 7.00 vehd vhobET @8 4615 : Backsulgi added with agar powder 15%
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2 5o weiNE £380 Az FE U=
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S
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Table 7. Swelling power and pore ratio (%)

sample swelling pore
power ratio
Cco 85.36 118.32
AG 3 87.50 112.64
AG 6 90.28 125.31
AG 9 104.40 128.24
AG 12 106.20 135.32
AG 15 106.31 140.14

Co : Backsulgi (control)
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Table. 8 Sensory Characteristics of Backsulgi affective and storages 20C

Storage Sample
time(hour) Co 3 6 9 12 15
0 x48a |x44b |x36¢ x 2.7d x22e x 1.0 f
. 24 x50a |y32c x39b x 2.8 d x 1.8 e x 1.0 f
whiteness
48 x50a |y38b {x33c¢ x27d x 20 e x 1.0 f
72 x50a [y38b (x32c¢ x 2.8 d x 18 e x 10 f
0 vy10f [x19e |y 27d x 35 ¢ x 44D x 49 a
24 xy 1.2 e [x19d [x33c¢ x32¢ x39b x 5.0 a
Appearance| “0ATSENESS g x15e |x21d [x34c |x33c |x40b |x50a
72 xy 12e |x18d |x34c x 32¢ x41b x 49 a
0 x10f [x1l8e |x29d x 39 c x 43b x 48 a
Aroma agar flour {24 x12e x18d |x29c¢ x37b xy 41b [x48a
oder 48 x1l2e x18d |x28c¢ xy 33 bc |yz36b Jyd43a
72 x1llc x1l5c |x24D y 280D z34 a z 3.7 a
0 x48a [x43b |x34c y 26d xy 21b |x13f¢
light 24 xy45alx4la jx32b x 34 b xy 20 ¢ (xl4dc
Plavor |tasted 48 yz40a |y 35ab x29b xy 30b [x22¢c x 1.8 ¢
72 z37a |y34a x28bD y 26D ylbc¢ x 13 ¢
0 y1l0f [x22e [x30d x 36 ¢ x 43b x39a
fishy 24 x17c¢c |xy1l9cly 21c¢ y29b x 4.1 a y43a
tasted 48 y1l2d |ylb5cd iy 19c¢ y25b y35a vz 39 a
72 y1ld [xy20cly1l2bc [y 260D y 33 a z237a
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0 xb0a x40b |x33c¢c y 25d y 20e z1.1f§
24 x50a [x41b {x30c¢ y25d xy 23d |yz l6e
hardness
48 x50a [x43b |x34c x 32c¢c x 26 d x 23d
72 x50a |x42b {x35c¢ x31lc xy 23d |xy 20d
0 y45a [x43a |x36b x 27¢ x21d yl3e
. 24 xy 472 [x 39b |x. 34 bc |x30c¢ x 22d yl1l3e
springness
48 x50a Xx39b |x36bc x32c¢ x 25d x 2.3 d
72 y45a [x41ab [x36b x 29 ¢ x25cd [x214d
0 x12d |x20c¢ [x270D x 330b x 44 a x 4.6 a
inner 24 x12d Xx17¢cd |xy22c¢c |x29Db x43 a xy 4.4 a
moisture |48 x10e [x19d [|xy 26c |x 29 bc y33b vz 3.9 a
72 x10e |x16d [y21c x28b y 33 a z36a
0 x11d x24c x290D x33b x 4.3 a x 48 a
24 x10e [xy21d|x28¢ xy 3.0 ¢ y350b y 3.7 a
Texture |smooth
48 x10d |yl8d [x24c yz 25 bc [y 3.0b y39a
72 x1ld jyled |x23c¢ z23c¢ y31lb y 38 a
0 x15c¢c [x24b {x27D x 39 a x 4.1 a x 4.2 a
. 24 x12d |xy21lc|x24c¢ y31lb x 3.7ab (x40 a
chewiness
48 x13d jxy19dijx26¢c y 3.1 be x39ab |x 3.7 a
72 x17bc|yl5c¢c |x21abc |z22abc [y23ab |y25a
0 x13c¢c x20c¢c |x31bDb x 3.7 ab x 40 a x 4.2 a
after 24 x1lld x20c¢ [xy26b |x36a xy 3.8a |x 4.0 a
swelling 48 x12b |x16b |y23b y 2.6 ab yz 36 ab [x 39 a
72 x15b 1x20b [x20b y 2.7 a z30a x32a
0 x 35 bc [x 44 ab |x 46 a x 3.6 bc x30ch [|x23d
overall 24 x31bcix42a |y38ab |xy 33abc |x30bc [x27¢
quality 48 y21lb |y29ab iy 35a xy 3.4 a x 28ab [x24Db
72 yl5c¢c |y23a ly38a y25 b X240 x23b

Mean with same letter are mot significantiy different.(p<0.05)
a.b.c means Duncan's multiple range test for sample(raw)
x.y.z means Duncan's multiple range test storage time(column)
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TR QA FA7} Dol E Ao B

AR X (chewiness)S ABE Yot @i 130
g w4 7YdF Fog o] A 5 g AR
4 shed 288 A4S 78§ Hrksie AeE o
Z3 vEME i $HY FYo| FHETE
= 7tk ez Bynh
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=2 1 9ogrt 44 AAR & de Aol o]
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Table. 9 Stepwise regression analysis sensory characteristics for overall quality of Backsulgi added with

lecithin source at 20C

Summary of Stepwise Selection

Variable Number Partial Model
Step Entered Removed In R—Square R-Square C(p) FValue Pr>F
1 light tasted 1 0.1725 0.1725 5.1639 4.59 0.0435
2 hardness 2 0.2853 0.4578 —1.5113 11.05 0.0032
3 springness 3 0.0763 0.5341 -1.8321 3.28 0.0853
H7le AA7|o] dold B¢ wsX QA 3
3. Rheometerol 23t & S4 AAE e

7t AL AGAIYe BE texture W7}

39 AEE gelsiA Az WdrlE 20T
S} 4TolA Z4zt 0, 24, 48, T2A1F AAEIAA
RhometerZ AHE3le] 714" 54& £A89
Duncan® thd9izAe 9sle ving & AFHE
Table 18, 19 of JEhiich #Heo] A7Ee @
glated Az WY B4 o F9AHA F
°)(p<0.05)& Yehhich.

74 % (hardness)E Bd& ofFy Aloly &9 ¢
A Aol 1 qFae W =x Yoz 3y
NaoAE izl njs] §dL BN e
3o ke HYon AYLRE 20CoAHA AZFE A
folle FAES WA Uitk 2@ 4TAME 4
& A gEe] WA UL Aog @d £99
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ol £ 3L AASE 9 v Yo Ay
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sl ARY £/ g4 e ol Aol 4
Fats FA7F AnRoz BT vopxn Yo
Aol FHELE R FAE @A de
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A7 AR gEHEe F=E TIH GY Az
A% Y2LL FAE AN ANEERY ¥
A& Yehion A AsfFo] INEFE FAE
& padte A% B9t 20C, 4CoA4 AR
A3 Azlo] ARE5E FPHS ZF Frgem
2 o] B¢ A9 Aske AF o FINS
A FFE 488 e AL ¢ F ANH.
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Fig 3. Changes in hardness of Backsulgi determinde
by Rheometer during storage time at 20

Table. 10 Mechanical Characteristics of Backsulgi affective and storage 20T

Sample
con 3 6 9 12 15

0 x 50753 a x 48231 ab z 48654 ab z 48197 ab y 46638 ab y 44180 a

hardness 24 z98507a x59810a 259126a z45840a z37594a y 40244 a
48 y 241893 a x 154143 b y 104530 ¢ y 61622 d y 46144 d y 42521 d

72 x 381933 a x 258730 b x 131859 ¢ x 120523 ¢ x 75816 d x 63130 d

0 x —6.333a x —5.667 a y —12.333 a y —19.000 a xy —19.000 a x —19.000 a
adhesiveness 24 x0000a x0000a x0000a x0000a x -6.333ab x —12.667 b
48 x 0.000a x 0.000 a x 0.000 2 y —20.667 b xy —15.667 b x —18.000 b
72 x0000a x0000a y —-19.000b y —17.667 b y —25.667 ¢ x —19.000 b

0 243784 a x396l4a x239.784a x42580a x 47.047 a xy 36.732 a

cohesiveness 24 x68731a x48282Db x39912c¢ y 34.822cd y 32.759d yz 30.842d
48 yz 48544 a x 48181 a x 38614 ab y 29.824 b y 29559 b z29.221b

72 Xy 59.418 a x 47951 b x 43.277 bc x 44956 b y 35483 ¢ x 42.380 be

0 z41.760 ab x 33.583 ¢ y 40.953 ab y 43.071 ab x 45.397 a y 36.403 ab
springness 24 y6765la x49203b vy 39.09 c y 36.961 cd y 31.130d y 32.471 cd
48 y 70811 a x68266a x56394 b y41877c¢c 1y 35188 cd y 31.686 d

72 x82000a x79460a x66443a x60949a x48374a x50.925a

0 x121.10ab 27798 ¢ 2z11930ab vy 146.12a vy 14595a 1y 102.58 be

gumminess 24 226040a 2z153.13b 29911 c z103.47¢c z 79.05 ¢ y 71.90 ¢
48 y 56441 a y 45288b vy 27448 ¢ yz 13875d 210018d y 85904d

72 x94260a x692.36 x369.24c x3308 ¢ x20353d x19561d
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Mean with same letter are mot significantiy different.(p<0.05)
ab.c means Duncan's multiple range test for sample(raw}
x.y.z means Duncan's multiple range test storage time(column)

CO  : Backsulgi (control)

AG 3 : Backsulgi added with agar powder 3%
AG 6 : Backsulgi added with agar powder 6%
AG 9 : Backsulgi added with agar powder 9%
AG 12 : Backsulgi added with agar powder 12%
AG 15 : Backsulgi added with agar powder 15%
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