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Sensory and Mechanical Characteristic of Sang-ja-byung by Different ingredient
Hyo-Gee Lee and Hee-Jin Kim
College of Human Ecology, Hanyang University

Abstract

This study aimed for exploring the best recipe of Sangjabyung to increase its utility value and to develop tra-
ditional Korean rice cake industry for next generation. The best recipe was determined after several tests such as
sensory evaluation and mechanical measurements for texture, moisture content, and colorimetry. The samples pre-
pared with 5% of acorn starch with honey showed the best scores in sensory evaluation for color and flavor, 5% of
acorn powder with sugar for grain, 15% of acorn powder with sugar for moistness and chewiness, 15% of starch
with honey for sweetness, and non-glutinous rice flour mixed with 10% of acorn powder and sugar for overall qual-
ity. Every item except for flavor was significantly different from that of control (P<0.05). The highest score for
springiness was obtained from the samples prepared with 10% of acorn starch with sugar, cohesiveness with 5% of
acorn starch with sugar, chewiness with 15% of acorn starch with honey, gumminess with 15% of acorn starch with
honey, adhesiveness with 5% of acorn starch with honey, and hardness with 15% of acorn starch with honey. All
items were significantly different from that of control (P<0.05). The overall quality of sensory evaluation was cor-
related with moistness(P<0.05), springiness, cohesiveness(P<0.01), and adhesiveness(P<0.01) in mechanical test.
Moisture contents of rice flour, acorn starch, and acorn powder were 32.93%, 8.52%, and 13.26%, respectively.
The desirable moisture content in Sangjabyung was 44.11% in the case of using rice flour with acorn starch or
44.33% for rice flour with acorn powder. As a result of colorimetry, the best L, a, and b values were obtained from
the rice cakes with 5% acorn starch and oligosaccharides, with 15% of acorn powder and sugar, and with 15% of
acorn starch with oligosaccharides, respectively. Overall, the most desirable recipe for Sangjabyung was deter-
mined as rice flocr 315 g, acorn starch or acorn powder 35 g, sugar 60 g, salt 3.5 g, and water 130 ml.
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Table 1. Formulas of Sangjabyung
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Polished rice
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Soaking rice for 4hrs
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Draining for 30min
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Milling
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<} Add salt 1%

43

\:/[‘1_

Add water,

Add acorn flour or acorn stach

Add sugar, honey, oligosaccharides

Steaming for 30min

Fig. 1. preparation procedure for Sangjabyung,

(% of rice flour basis)

Added acom rice flour salt sugar honey oligosaccharides water
0.135g) 17.1(60 g) 37.1(130 mf)
5(17.5g) 95(332.5g) 0.135¢g) 20.0(70 g) 20.0(70 mJ)
0.135g) 22980 g) 17.1(60 mJ)
0.135g) 17.1(60 g) 37.1(130 m)
acorn starch 10(35g) 90(315g) 0135g 20.0(70 g) 20.0(70 mi)
01359 22.9(80 g) 17.1(60 mi)
0135g) 17.1(60 g) 37.1(130 m)
15(52.5g) 85(297.5g) 0135g 20.0(70 g) 20.0(70 m))
0.135g) 22.9(80 g) 17.1(60 m/)
0135g) 17.1(60 g) 37.1(130 m)
5(17.5g) 95(335.5g) 0.135g) 20.0(70 g) 20.0(70 m))
01358 22980 g) 17.1(60 m)
01352 17.1(60 g) 37.1(130 mJ)
acorn flour 10(35g) 90(315g) 0.13.5g) 20.0(70 g) 20.0(70 mi)
0135g) 22980 g) 17.1(60 mf)
0135g 17.1(60 g) 37.1(130 mf)
15(52.5g) 85(85g) 01359 20.0(70 g) 20.0(70 ml)
01359 22.9(80 g) 17.1(60 mi)
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Table 2. Sensory character-istics of Sangjabyung
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% of rice flour basis

Color Flavor Grain Moistness ~ Chewiness ~ Sweetness Overall quality

Added acorn Sweetener
sugar 475£1.50™ 5001141 525+170° 5752095 5.75+£050° 525+0.50° 4.75+125%%
5 honey 6.00£0.81° 5751125 475+2.62° 4.50+2.64™ 4.50£2.64" 425+2.06™ 4.75+1.50°%
oligosaccharides ~ 3.50£1.29° 475150 4.5011.00™ 4254125 500£1.63™ 3.25+1.70% 4.25+0.95™*
sugar 450+ 1.00™ 525+095 4.25+050" 525+125™ 550+1.00° 4.50+0.57 6.25+0.50°
:tf;’c‘?’ 10 honey 4755095 525+150 5.00£0.81" 475£125% 475£2.06™ 475£0.50° 5.75+125%

oligosaccharides ~ 4.251095™ 4501057 4.75£095® 4752095 4254125 250+1.00° 4.75+£0.50™%

sugar 5.75£0.50° 5.25+095
15 honey

oligosaccharides  3.75+0.50° 4.00£1.15

5501129 4752050 4.00+1.15° 4.25+£0.50°
4.25+0.50® 3.50+1.00°

550+£1.00" 5.50+£0.57"™ 5.75£0.50™ 5.75+£095° 5.50+0.57*

3752095 4.00+0.81™ 4.00+0.81%
350129 3.75+0.50™ 3.75+0.50*

sugar 5251095 550£1.00 5.75£125' 650%0.57

550+1.29" 4.75+1.89" 525+0.50™

5 honey 500L0.81™ 4754050 4.75+1.25" 4504129 4.0010.81™ 325£1.25% 4.75+0.95%%
oligosaccharides  5.25+0.95% 500+081 375+0.50™ 425+£050 425+125"™ 3.50+£1.73" 5.00+£0.81%
sugar 575125 4251095 5502057 5501057 5751095° 4.50+1.00% 6.00+0.81°

Z;]C(‘)’u‘:_‘ 10 honey 550£129" 4752095 4.50+129" 500+000™ 5751050 475+125% 5.25+095%

oligosaccharides  4.75+0.95 4.50£0.57

3.25+0.95" 3.50+1.00°

3.50+1.29% 375+125" 4.00+141°°

sugar 450+0.57" 5.00£1.41
15 honey 3.75+£095% 4.75+0.95
oligosacchardes  4.75+2.06™ 5.00+1.41

5.75£0.50° 6.25+0.50"
5.00£0.81% 3.50+0.57°
4.00+141”° 4.00+1.41%

6.00£0.00° 525095  5.00+0.81%
2754125 350+£129% 3.75+0.50%
5.00+2.44™ 250+£1.00° 325+1.70°

1) NS : Not Significant.

2) Mean in the vertical colurnn with different superscripts are not significantly different (P<0.05).

3)Mean * S.D.
4) Score sheet scale : O(poor) <> 7(intensive).
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Moistness

[=A1 ——A4 - A7 Bl B4 =BT

Al: acorn starch 5%, sugar 17.1%
A4: acorn starch 10%, sugar 17.1%
A7: acorn starch 15%, sugar 17.1%

B1: acorn flour 5%,
B4: acorn flour 10%,
B7: acorn flour 15%,

sugar 17.1%
sugar 17.1%
sugar 17.1%

Fig. 2. QDA profile of Sangjabyung by adding % acorn and sugar of rice flour basis.

Overall quality N

Sweetness ¥

Chewiness *

! Grain

N\

Moistness

[— A2 ==~ A5 =+ A8 —x- B2 —*— B5 —— B8]

A2: acorn starch 5%, honey 20%
A5: acorn starch 10%, honey 20%
A8: acorn starch 15%, honey 20%

B2: acorn flour 5%,
B5: acorn flour 10%,
B8: acorn flour 15%,

honey 20%
honey 20%
honey 20%

Fig. 3. QDA profile of Sangjabyung by adding % acorn and honey of rice flour basis.
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Overall quality 4

Sweetness ©

Chewiness”

“Moistness

[=— A2 ~=— A5 -+~ A8 —#- B2 ——B5 —— B

A3:acorn sterch 5%, oligosaccharides 22.9%
A6:acorn sterch 10%, oligosaccharides 22.9%
A9:acorn starch 15%, oligosaccharides 22.9%

B3:acorn flour 5%, oligosaccharides 22.9%
Bé:acorn flour 10%, oligosaccharides 22.9%
B9:acorn flour 15%, oligosaccharides 22.9%

Fig. 4. QDA profile of Sangjabyung by adding acorn oligosaccharides of rice flour basis.
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Table 3. Mechanical characteristics of Sangjabyung

% of rice flour basis . . . . .
dded acom Sweetoner Springiness  Cohesivenss Chewiness Gumminess Adhesiveness Hardness

sugar 076+0.04" 04510.00° 6222+4232%  81.14£442" -57143+185.84" 174.06+10.99°
5 honey 0651008  041+002" 63.65111.69° 96.57+8.05° -598.85+157.38" 2347211527
oligosaccharides 0.76+£0.03®  044%020° 70.00+6.57°  91.80+£5.76™ -498.04+190.85" 204.56+13.90°
sugar 078+003" 0451001° 77.511£10.09° 99.70£1523" -534.04+13829™ 220.30+31.03%
:;‘;;‘;1 10 honey 0.75£0.04%  040+0.02°% 97584947 12841110.18" -35535£137.54" 315.58+19.23"
oligosaccharides 0.68£007% 0424001  70.94:13.86™ 10229+ 11.09° -543.17+264.85"  242.80+25.74"
sugar 0761003 0421002 6522+12.88% 8506+ 1477 -392.49+216.94™* 201.74+28.92°
15 honey 0774005  039£0.15% 9938+1143" 12867997 -272.63+64.86™% 326.82+19.02°
oligosaccharides 0.72£0.08™ 03+60.02% 81.85110.72° 11690+£1357" -110.58+1324% 3220242595
sugar 075+0.04™ 045+0.01° 48.50+7.62% 64.0816.84" -366.33175.61° 140.60+11.81°
5 honey 076+0.03° 0442001° 553247307 7249+6.98% 3544717451 162.84+11.287
oligosaccharides 0.74£001" 046+002° 5557558 750618027 -432.80+142.94™ 163.14+21.65"
sugar 0724002  04020.02™* 44.68+4.52%  61.7626.92" 2025615545  153.38+23.697
aﬁ’(‘)’u"‘r‘ 10 honey 075+001™ 0412000 6543+4.93*  §7.10£523 -351.32+21.58°*" 20808+ 11.63"
- oligosaccharides 0.69+£0.02 0391000 5843+4.71% 83.67+4.74 22246+32.85% 213.88+12.13
sugar 0724003  039+0.01™ 465246758  64.06+655" -192.09+4830% 16026+ 14.497
15 honey 074+0.04™ 0382001 6235+1.57° 83.9422.79™ -273.72+3509°% 218.66+ 13.48"
oligosaccharides 0.71+£001™ 037£001% 61.06+7.16*  8592+888* -210.39:53.85" 22874+ 17.37™

1) Mean in the vertical column with different superscripts are not significantly different (P<0.05).

2)Mean £ S.D.
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Table 4. Moisture content of Sangjabyung

% of tice flour basis Moisture
Added acorn sweetener water ~ content (%)
sugar 17.1 371  4537+0.50°
5 honey 200 200 40.70+2.01*
oligosaccharides 229 17.1  40.76+0.12*"
sugar 171 371 4411+£124%
:‘;23‘1 10 honey 200 200  40.02+2.957
oligosaccharides 229 17.1 38.624022%
sugar 171 371 4251£1.11™°
15 honey 200 200 39.39+1.08%
oligosaccharides 229 17.1 37.88%0.76°
sugar 17.1 371  43.61£1.05"
5 honey 200 200 41.36+031
oligosaccharides 229 17.1 39.57+0.85
sugar 17.1 371  44.33£050%
‘;]Cc‘)"f;‘ 10 honey 200 200 4030+0.167
oligosaccharides 229 17.1 38.89+0.29%
sugar 17.1 371 43.18%1.26"
15 honey 200 200 40.14+075¢

oligosaccharides 229 17.1  39.17+0.05"
1) Mean in the vertical column with different superscripts are
not significantly different (P<0.05).
2) Mean * S.D.

Table 5. Color values characteristics of Sangjabyung
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SEEY
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sto] Alzg AL $E Pk Table 494 2o

78 vAEikT A E SRR Arl g
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% of rice flour basis

L-value a-value b-value
Added acorn Sweetener
sugar 58.15=2.37 3.5240.34" 21.33+0.73°
5 honey 63.69 1.36" 4.16+0.19" 21.83+0.82*
oligosaccharides 65.06+2.98" 3.13£0.30° 20.81£0.51°
sugar 53.85+3.72 4.55+0.50" 23.89+0.76™
:;‘;C"}‘l 10 honey 62.12£2.59™ 445+042" 23.3940.37*
oligosaccharides 62.60% 1.64"™ 3.82+0.121 23.4440.39™
sugar 52.38+2.837 5.32+0.34" 25.06%+1.16°
15 honey 59.27+2.87° 5.14£057 24.98+0.72%
oligosaccharides 60.69+1.83™° 428+027" 25424073
sugar 4945+ 1.46% 5.48+0.18% 21.64+0.55°
5 honey 54.020+2.73° 5724042 22.350.37°
oligosaccharides 5292+1.57" 54040.23% 22.48+039™
sugar 44.24+234' 6.98+0.44® 23.35+0.67™
‘;lc(‘)’u"r‘ 10 honey 50.55+3.24° 6.32+0.77% 21.4444.08
oligosaccharides 50.46+1.43°% 6.114+0.35% 23.44+0.34™
sugar 42744247 7.3940.36° 23.56+0.87"
15 honey 45.88+3.69" 7.36£0.53" 24.25+098%
oligosaccharides 47.70£2.74™ 6.78+0.53" 23.8440.22%

1) Means in th vertical colv mn with different superscripts are not significantly different (p<0.05).

2)Meant S.D.

3) L : Degree of lightness  (white +100<> 0 black): a: Degree of redness (red +70>-80 green), b: Degree of yellowness (yellow +70<

-80 blue).
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A= Table 58} 2},

17k (Lightness) E=EAE 5% L2]vds 37135}
o] 650622 71 AL, EERZE 15%) e
A7LeE Fo] 42742 7} WehP<0.05).

a%t(Rednessye EE8 7 15%0] deks H7lst &
o] 7392 71 redd oy, EEAAE 5% LelTH
< A7K 2ol 31303 A YUITHP<0.05). £EE]
AR =e2r17o) Hrlgke] VIS redl 717H)
oh(P<0.05). E, A, g2)73E H7IgE 502 green
o 717kt

bak(Yellowness)>- =R 15%) 22jahs A7)
g o] 25422 71 yellowdd o], REAHE 5%
e A71e Fol bluedl 7F Z77HIEHP<0.05).
EEAE SRR Arlae| S35 yellow
ol 7}7H e P<0.05).

5. ZsZAtel (AN M ZHAIZ e AEEA

EEHATH =R/ Al 3] SR o
o] 7S gelsled AlxgE AR g THE] HsA
Al 7144 B ZAAzte] AERAIE 2 ZHal= Table
63 Zrt.

W53k AL Z1A AR L3, okt A A
TS B9len, bkt F-(B) AAAE Bk

5] AR = (Crainye 71413 BAZALE] ©H
A, R8A, AR, AT TR ARAIE 2o
Azpge] zA]o] ndE et YA, HAA, AN
AL @i SR FOHP<0.05).

A EE3 AxE V)AAAR] A, 84
A (P<0.05), ¥} % (E)o] AHBAE Ho] A=}
Hg 7)ol 248 ey, A, FAA4 L
=4

Wzl ZA8 A ZIAZAR] QYA AFA,
232 (P<0.05)2F F-(B)s] A S Heod AR g
o] ZAALSFE A8lY, A, Ao i
geFel (P<0.001) ¥+t

FeArte] == J)AAAR] oA, S8 A
Ry ARHAE B AR @5745)0] ate] wEy
5 g4, A, 5388 ](P<0.001) 2}

Isdke] Aubel 713w ZAIZAR] €84, §
A (P<0.01), F34 (P<1.01), FEEP<0.0014 A
(E)o] ArtatA| o3 A5, 34, ARA, Aadae
2ol ARAAE Bydet. A} A A, 7%
A, el w1 Ax, YA, HFA, H1Ao]
FEpE AR BEHAE At 55 & o 5
slet.

st zu] 33 x) 2 16 @ A 4 Z(2000)

vNe o9

eSS =R/ Aok, o] SR <
22| ArEFE Delsle] AX3 AR R TEHe] B
AL, Z1AIAAY, 824, AxEAe AxE gk o
&3 o

1. F57AF A3 Coloré} Flavor:= SR AR 590
E H7F 2ol 7H 29Ut Graind =&V 5%
Ael A7} Fol 714 9w, Moistness2t Chewiness
€ 15% s 271k 2ol 71 £330} Sweetness
t =85 AR 15% F A7F Fol 7B 2ok
Overall qualitys T2 EE2)7H5F 25 10%
A7lsia e, #, e A7 £o2 viREEe A
H71=30e Flavors #|9J3t lEolld BE Al fe
27+ 919 BHP<0.05).

2. Z1AZAAL A3} Springinesse TEHE 10%1 A
B}S- A713t 7, Cohesivnesse TEZ|HE- 5%0] Adeke-
A718t 7, Chewiness?} Gumminesss= =EEZHE 15%
o] & A7t ol 7 ¥4, Adhesivenesse £ %
2] AR 5% E& I8 2ol 71 ¥} Hardness
= ZEAHE 15%0] B 3718 Fof 7P ddsle
EE7Re} AEe] Ariske] S} deF gl o,
Ael A7} Fol Foh} -gulaird vl & B F=uy
o 2 E AEE 9 A7 9l okP<0.05).

3, 8RS AU1E 32.93%, SEAE 852%, &
BT 1326%01 =57 AES AVIE AR kT
#)o] 44.11%, =E7HF AH7FsE AR (5780l
44.3%% v}

4. A=E2A A 172 EEEHE 5% S
A7 F, gk EEE7T 15%) Aduhg A7 2,
bk =R 15% SRS g ol 7
2t

olAke] Az dojzl AR (T 71 visAlgt
wighls A1 315 ol EEelbre) 2ke] AR 35g
(10%), A& 60 g(17.1%), &>+ 3.5 g(0.1%), = 130mi
(37.1%)°] =}

D2

1. o] 8X| : g9 43}, AFEHAL, p. 297, 1998

2. o)d3 WA = Hol| B3 B 13 I=A4F
3181 3] %), 2(2):117, 1987

3. &AM ¢ 3 A FAF /T AFE A}, 1986

4, o|FA . AN HFR] B 1, AT
=2 p. 45, 1988

5. &= =] 1| - 83 FAF, p. 10, 1998
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