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Abstract

Back-pyun is a kind of rice cake made by steaming rice flour added sugar,
water and salt and garnished with shredded chestnuts, dates, mushrooms and
pinenuts. The Back-pyun has been widely used in Korean celebrations.

This study aimed to compare and determine the effects on sensory characteris-
tics and texture of Back-pyun 1) when the proportion of glutinous rice, added
ia making Back-pyun, is 0%, 5%, 10%, 15%, 20%, 25% and 30% 2) then it
reheated after storage for 0,24, 48 and 72 hours.

Evaluation was conducted through sensory evaluation and objective evaluation.

The results are as follows:

1. In sensory evaluation, color of Back-pyun turned yellow as the addition level
of glutinous rice increased and then by reheating after storage for 24,48 and 72
hours. Coarseness was not significantly different as the addition level of glutinous
rice increased before storage. But Back-pyun reheated after storage for 24,48 and
72 hours were significantly different by the addition level of glutinous rice. Sof-
tness, dryness and crumblyness tended to decrease as the addition level of glu-
tinous rice increased and by reheating after storage for 24,48 and 72 hours. The
most favorite tendency on the appearance was at the addition level of glutinous
rice of 5%. Texture and overall preference were better at the addition level from
10% to 20% than any other levels.

2. Rheometer measurement indicated that compression force, gumminess and
chewiness tended to increase as the addition level of glutinous rice increased and
decrease by the storage conditions. But work ratio and recovered height did not
have much effect the addition level of glutinous rice and the storage conditions.
Compression force of Back-pyun (not reheated) tended to increase by the storage

o



44 FERR - FEH

NEELELEE

time and the addition level of glutious rice. Especially it showed remakably

increasing tendency during 24 hours storage (at 4°C)
3. Moisture content tended to increase by the addition level of glutinous rice

and decrease by the storage time. But moisture content of Back-pyun reheated

after storage for 24 hours showed the increasing tendency.

4. Softness of Back-pyun had significant relationship with compression force

and work ratio. Dryness and crumblyness had significant relationship with work

ratio. Therefore compression force and work ratio represented the texture of

Back-pyun.
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Table 1. Experimental Formulas for Back-pyun.

Ingredients . : fes
o Rige fowr Gluipous | Addion Vet sugart)  Satce
Control 200 0 ) 6 20 1.5
S1 190 10 (5) 6 20 1.5
S2 180 20 (10) 6 20 1.5
S3 170 30 (15) 6 20 1.5
S4 160 40 (20) 6 20 1.5
85 150 50 (25) 6 20 1.5
S6 140 60 (30) 6 20 1.5
€ 524 4¥styrt
Seki 5-(1982) & &5 & F74177 $a8 €2
T AFAZLL 242k 8 FE3vHE A S FHSE o
3 &= Y e AAez Fatgr ap glv} \
A vy A, B 247 g 22 F AA4
1083 E71 8 vl 448 7152 gk |
24 mesh F¢] R WA -Zel 20 mesh Ao] A F i
@1-7}%: AL F 4% 3% A E, Asad \ i
< Y3 v}z 20 mesh Fo] Hr}l, 7] Steamer d) A \ A
B Xn £ Boidl BN 1 AARE A 7 S I | /v
2 18cm, A E 12,5cm, &o] 5cm2] stainless steel ! // ! L
A% T WFE 2T ANTE Fo} 9 B9 \ l Vo \
A & g FFE delA A7 steamero] Y 458 ——d, — - dy—
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ALY B Al ATsbg k. 4°Coll 4] 24,48, 724 7+ Zﬂ%}
R A RS 1087 A7 steamer o4 A thg 34)
PR Eed 798 RA5AALAA

scoring test E

Measurement Condition
Sample height 15mm
Clearance 9.8mm
Chart Speed 120mm/min

Table Speed
Plunger diameter

0.72mm/sec
12, 7mm
Maximum force 2kg

Fig. 1. Typical first and second bite compression
curve for Rheometer Texture profile
analysis of Back-pyun.

Table 2. Objective definitions from the general
foods texture profile.

Texture attribute Objective definition

1. Compression force. Maximum height of the

first curve (bite)

2. Work ratio Ratio of the two total
areas under the curve(A,/

Ay

Ratio of distance simple
recovers between first and
second bite (dy/d,)

3. Recovered height

4. Gumminess Compression forcex Work

ratio (1Xx2)
5. Chewiness Compression forcex Work
ratio X Recovered height(1
X2X3)
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Table 3. Effect of the addition level of glutinous rice on the sensory characteristics of Back-pyun.

Sample
Addition rate(%) S, Ss Se So S Tue
Characteristics )
Storage time 5 10 15 20 R4 30
Color 5.4 4.35 4.4 3.35 3.2 2.25 21, 88%*
0 hour Coarseness 4,85 4.6 4,65 4.8 4.05 3.9 1.61
Softness 4.7 4.4 4.45 3.8 3.4 2.85 6. 41%*
Dryness 4.85 4.95 4.65 3.95 3.05 2.9 12. 95%*
Crumblyness 5.55 4.75 4.35 3.75 3.15 2.5 27. 11%*
Reheating after Color 4.85 4,65 4.2 3.85 2.95 2.35 21. 65%*
24 hours Coarseness 4.75 5.2 4,65 3.95 3.0 3.65 8. 38%*
Softness 4.85 4.0 3.85 3.9 3.45 2.75 5, 77
Dryness 4.95 4.4 4.1 3.75 3.55 2.3 11, 57%*
Crumblyness 5.25 4.35 4,05 3.55 2.6 2.05 29, 60**
Reheating after Color 5.2 4.6 4,45 4.1 2.9 2.35 30, 35%*
48 hours Coarseness 4.4 4.1 4.4 4.55 3.25 2.9 6. 22%*
Softness 4.9 4.25 4.15 4.1 3.65 3 5, 34**
Dryness 5.05 4.8 4.25  3.85 3.55 2.9 12.72%*
Crumblyness 5.25 4.65 4,25 3.5 3.1 2.3 18.56%*
Reheating after Color 5.75 4,75 4.4 3.85 2.95 2.3 52. O**
72 hours Coarseness 4.8 4,35 4,35 4.1 3.75 2.85 7.39%*
Softness 5.15 4.55 4.35 4.2 3.25 3.25 5. 64%*
Dryness 5.65 5.1 4.6 3.7 2.95 2.45 46, 19%*
Crumblyness 5.6 4.85 4.55 3.85 2.9 2.25 47, 76%*
**: p<0.01

ARAZCEE 7Mool 0%8 A$)E 5808 352 7 EA B8Ry} Color7} ¥, Coarseness 7F
A&z, softness 7| wlxtslz, Dryness 7} &&35lx Crumblyness 7} 2R A 8A 24 & 144 s7-¢ A
& FdoH, 2 Whq ALE 1044 Je A4S F90.

Color (10: %4 1:%F34)

Coarseness (10 : Fr}h 1: A"

Softness(10 : -F- =% v} 1: gkeksie})

Dryness (10 : “E}“!}%PD} 1: &Z3}e)
Crumblyness(10 : 4] %4 5t} 1: &R0 &7 5))

YA AEEE 858,585,559 A= B S3=8,-8,-5,-8,-8, 8 AR & A gAY
FARA o] FAEFE vk, 2AZY JzEs W8] 2A e 7] FE) =g AL el &
S5284-8,-8,58-8:9 ol e olAL A A FHQ M FTEE 88,588,588 9 w0l gl uh
A5 Az = T AFL vebdsh SgAq 5 Ak 02 a2 FgA st Jg4E 7 14‘7]-
FEE 588,585,559 =42 2447 AFF Fokon, AL FaAstuko] 10~20%Y # 7
F9 ANzxet dA8kg e =7 eS¢ ddd. FEH MiEE ﬂ-‘ﬂr

@ 72417+ AFE reheating ¥ WAY 5% Bebs Az o 95 FE 4SS € ¢ s

A N BEE 518,588,588, 9] $4= (3) s-5A At =% Duncan & g4l AF2 3
HE AFALA A xd APt =YY 3R AR A9 5 v Ducan’s multiple
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Table 4. Preference of Back-pyun
Sample
Preference S, S, S, S, S; Se
Storage time

0 hour Appearance 76.90 66. 1 66.25 66.19 61.05 58. 33

Texture 63.33 65.0 66. 66 67.62 66.90 62.86

Overall Preference 63.43 66.19  65.71 66. 66 69. 05 65.95
Reheating Appearance 75.5 75.0 70.0 66.5 55.25 50
after Texture 68. 16 69.21°  72.89 68.68 64,47 62.11
24 hours Overall preference 68.0 72.5 72.15 71.4 62.4 57.5
Reheating Appearance 75.48 75.23  72.38 71.81 61.90 56.67
after Texture 68.0 69.55 70.3 71 66.25 67.75
48 hours Overall preference 69.29 73.10 72,77 72 67.71 64.76
Reheating Appearance 75.0 70.14  71.19 65.95 61.0 54,52
after Texture 68. 67 71.43  72.86 70 64. 05 60. 95
72 hours Overall preference 72.86 71.67 . 74.29 68.67 65.19 59. 05

Table 5. Duncan’s multiple range rest of scoring test data for the sensory evaluation of Back-pyun.
(before storage)

Color Treatment S1 S3 S2 S4 S5 S6
Average 5.4 4.4 4.35 3.35 3.2 2.25

Coarseness Treatment S1 S4 S3 S2 S5 S6
Average 4,85 4.8 4.65 4.6 4.05 3.9

Softness Treatment S1 S3 S2 S4 S5 S6
Average 4.7 4.45 4.4 3.8 3.4 2.86

Dryness Treatment S2 S1 S3 S4 S5 S6
Average 4,95 4.85 4.65 3.95 3.05 2.9

Crumblyness Treatment S1 S2 S3 S4 S5 S6
Average 5.55

4.75 4.35 3.75 3.15 2.5

range test 9 AslkE Table 53 2},

W38 Color & FAH 4% 5%44 vh&E HAs+
TY AEsk K944 AAolrt A (p<0.01). Fa
A & 10%2)F 15%A ol & #2144 o] 7} ¢4k
FEATE 2099 25% Aolol & FAq o)t @
g2, 10%9} 15%, 10%9- 25% Abe]o] = ¢4 ql

Aol 7b A9 (p<0.01). FHaH b2 30%2] 9L
HE A4Ee Wsd #9490 2elsF ddvkp<
0.01).

Coarseness & Faaslgo] F71845 Frste
ZAgolgl ot o4l Aol gt

Softness = F4AASE 5%9) 10%, 15%, 20%
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Table 6. Duncan’s multiple range test of scoring test data for the sensory evaluation of Back-pyun.
(reheating after 24 hours)

Color Treatment S1 S2 S3 S4 S5 S6
Average 4.85 4.65 4.2 3.85 2.95 2.35
Coarseness Treatment S2 S1 S3 S4 S6 S5
Average 5.2 4.75 4.65 3.95 3.65 3.0
Softness Treatment S1 S2 S4 S3 S5 S6
Average 4.85 4.0 3.95 3.85 3.45 2.75
Dryness Treatment S1 S2 S3 S4 S5 S6
Average 4.95 4.4 4.1 3.75 3.55 2.3
Crumblyness Treatment S1 S2 S3 S4 S5 S6
Average 5.25 4.35 4.05 3.55 2.6 2.05

Table 7. Duncan’s multiple range test data fer the sensory evaluation of Back-pyun.
(reheating after 48 hours)

Color Treatment S1 S2 S3 S4 S5 S6
Average 5.2 4.6 4.45 4.1 2.9 2.35
Coarseness Treatment S4 S1 S3 S2 S5 S6
Average 4.55 4.4 4.4 4.1 3.25 2.9
Softness Treatment S1 S2 S3 S4 S5 S6
Average 4.9 4.25 4.15 4.1 3.65 3
Dryness Treatment S1 S2 S$3 S4 S5 56
Average 5. 05 4.8 4.25 3.85 3.55 2.9
Crumblyness Treatment S1 S2 S3 S4 S5 Sé6
Average 5.25 4,65 4,25 3.5 3.1 2.3

8] W= abololl &= F- A ) Zol A §19 o) 5%9125%,
30% Atolol= & A zhelrt g9l v (p<0.01). =27
v FER IS 20%, 25%, 30%9) W el = H9
A4l Aol 7k gl et

Dryness & F2U7F 15%7HA+ 93¢ 2ol

7 o, 20%9 25%, 25%%k 30%Ato] )L £
Hql Fol7 ¢l

Crumblyness &= 5%9 &S A7 93 10%,

15%, 20%, 25%, 30% 715k W Aeldl = #94
Q@ FZel A+ A4 (p<0.01). 28 - 10%2H15%, 15%
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Table 8§, Dunecan’s ﬁmltiple range test of scoring test data for the sensory evaluation of Back-pyun.

(reheating after 72 hours)

Color Treatment S1 S2 S3 S4 S5 S6
Average 5.75 4.75 4.4 3.85 2.95 2.3
Coarseness Treatment S1 S2 S3 S4 S5 S6
Average 4.8 4.35 4.35 4.1 3.75 2.85
Softness Treatment S1 S2 S3 S4 S5 S6
Average 5.15 4.55 4.35 4.2 3.25 3.25
Dryness Treatment S1 S2 S3 S4 S5 -S6
Average 5.65 5.1 4.6 3.7 2.95 2.45
Crumblyness Treatment S1 S2 S3 S4 S5 S6
Average 5.6 4.85 4,55 3.85 2.9 2.25

2} 202, 2029} 25%, 25%9F 30%Y FHaL A
W Aol ofl & A Q1 Aol A ¢l4l et

244171 A#F rebeating & W9 A5} o
3} Duncan’s multiple range test ] A 3X Table 6
3 2,

W Color & #F#¢ 20%7+x AsAw WL 4
Aol spofsb dgkont 25%9k 30%Y A= FYAa
2pel 7+ 4=k (p<0.01).

Coarseness &= F23 1550 wde} 4 Ao
7k ok

Softness & F4H /1% 5%, 10%, 15%, 20%7;
AE Y954 Aol7l glgdot, 25%9 0% L 9
Al o]zt 19+ (p<0.01),

Dryness & #&37105 5%, 10%, 15%%= 544
gl Aol s} gigl ot 20%, 25%, 30% L $-9Aql -
ol 7+ 51 ek (p<C0. 01).

Crumblyness = F &A% 5% L vl & sz
Akelol Al zhel 7t 94 eH(p<0.01). FEH b
T 10%, 15%, 20% Alelo} 252891 30% Abol ol =
A<l Aelzt gledvh

4847k A A% reheating & W3 A5 e o
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3 72, .
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alL %A Aol sk glgl.ont 25%, 30% HsbE WA
At f7a el 319 eH(p<0.01).

Dryness & F#4H/19F 5%, 10%, 15%2F 15%,
20%, 25% 13 3L 25%9) 30% Abelel & fdAq A
ol 7} g4t

Crumblyness & 2R 4E 5% 10%, 10%<}
15%, 15%3} 20%, 20%%}¢ 25%, 25%5F 30%A o] o &
44 Q 2ol g9tk

7247k A% reheating ¥ W8 F5AAe] o)
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3} 2},

W18 Color & FAAHNEE 5%64 & F43
A5 Wiz #9449 Aok 99w (<0.01).
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Table 9. Effect of the addition level of glutinous rice on textural Characteristics of Back-pyun.

- Sample
Mechanical characteristics S1 S2 S3 S4 S5 S6
Storage time
0 hour Compression force 0.43 0. 45 0.49 0.48 0.49 0.52
Work ratio 0.61 0.61 0.71 0.71 0.71 0.69
Recovered height 0.78 0.82 0.83 0.85 0.82 0.80
Gumminess? 0.26 0.27 0.34 0.34 0.34 0.41
Chewiness? 0.20 0.23 0.21 0.29 0.29 0.28
Reheating ~ Compression force 0.37 0.39 0.40 0.36 0.40 0.45
after Work ratio 0. 66 0.68 0.74 0.69 0.74 0.77
24 hours Recovered height 0.86 0.84 0.84 0.87 0.84 0.83
Gumminess? 0.24 0.27 0.30 0.25 0.30 0.35
Chewiness? 0.21 0.22 0.25 0.22 0.25 0.29
Reheating Compression force 0.26 0.27 0.25 0.29 0.34 0.41
after Work ratio 0.71 0.71 0.73 0.74 0.76 0.76
48 hours Recovered height 0.74 0. 82 0.76 0.78 0.85 0.78
Gumminessa 0.18 0.19 0.18 0.21 0.26 0.31
Chewiness? 0.14 0.16 0.14 0.17 0.22 0.24
Reheating ~ Compression force 0.27 0.31 0.31 0.31 0. 30 0.34
after Work ratio 0.65 0.74 0.76 0.79 0.77 0.76
72 hours Recovered height 0.78 0.85 0.85 0.87 0.87 0.88
Gumminess? 0.18 0.23 0.24 0.24 0.23 0.26
Chewiness? 0.14 0.19 0.20 0.21 0.20 0.23

aGumminess: Compression forceXx Work ratio

bChewiness: Compression forceX Work ratiox Recovered height.

Ay Aole & A el g odt 20%FE &
Fe 44l Aol 7k A5 e (p<0.01).

Crumblyness & F&H 75 5% A5 249l
Aol 7b APk (p<0.01). ==, 10%9) 15%, 25%
<} 30% A7 WAool & foH el Aelst gyl
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Table 10. Moisture Content of Back-pyun. (%)
Storage. time Sample - S1 S2 S3 S4 S5 S6
0 hour 32.65 32.86 32.91 33.47 33.69 34,18
Reheating after 24 hours 32.90 33.36 33.55 34,31 34.41 34.61
24 hours 32.25 32.54 32.65 33.20 33.38 34.01
Reheating after 48 hours 32.09 32.34 32.85 32.89 33.24 33.29
48 hours 30.92 30.97 31.14 31.53 31.71 31.95
Reheating after 72 hours 31.71 31.96 32.13 32.71 32.88 33.04
72 hours 30.57 30.60 30.78 31.05 31.13 31.86

Table 11, Correlation Coefficient between sensory characteristics, mechanical characteristics and

moisture content of Back-pyun.

- Characteristics Sensory Characteristics Mechanical Characteristics
Softness Dryness Crumpl- Ssosriri)lt)lr- Work Er‘:iov- Gummi- chewiness Moisture

Characteristics yness  force T30  height ness Content
Sensory characteristcs

Softness 1.0

Dryness 0.949** 1.0

Crumblyness 0.959%*  0.963** 1.0
Mechanical characte-

ristics

Compression force —0.436* ~0.339 —0.333 1.0

Work ratio —0.516% —0.587** —0.616%* 0.267 1.0

Recovered height -0.247 -0.292 -—0.287 0.135 0.318 1.0

Gumminess?

Chewiness?

—0.739** —0.639%* —(0.633%¥ 0.851** 0.057
~0.628%F —~0,565%* —0.573%* 0.916%* 0.101

0.193 1.0
0.395% 0.876** 1.0

Moisture content

—0.754%* —~0,709%* —0.728%* 0.626%* 0.150

0.255 0.766%* 0.725%* 1.0

**: p<0.01
* 1 p<0.05
aGumminess: Compression force X Work ratio.

Chewiness: Compression forceXx Wok ratiox Recovered height.
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Fig. 2. Change of Compression force of Back-
pyun measured by Rheometer.

A4, AAA A4 g AsaA
11s} ek

Sensory softness — Compression force 3 Work
ratio 8} §9 44l AAAAE Jebl 2 gle] Gummi-
ness, Chewiness 9hx 99 4akwA & epdh

Dryness ¢ Crumblyness = Compression force
S AglalA S ekl A goked Work ratio o}
#oAq AggA S vebda gtk =¥ Gummin-
ess, Chewiness 7} Dryness @ Crumblyness &+ §-9
A AgtalAl & el = RS Work ratio 8 o 3l
A= Aozt AAR.

Moisture content & Sensory softness, Dryness,
Crumblyness ¢} #9944 4RWAE ey Gu
mminess, Chewiness 7} moisture content 2} f-2] 3
d 4RAAE A AL
A= Aelztk A=,

= ux 9 z3ze Compression test 2 Compr-
-«ession force @ Work ratiod] 254 ArgaA &
Lepdl 2 9o} Softness, Dryness, CrumblynessE =
A F Y& Aletn Audrt

= Table

Compression force ¢ ~|

242549 W3 53

o
Al

WL albEw] WAVLE 1009 FEANAEE FFTHY
0%, 5%, 10%, 15%, 20%, 25% 30% A7tsta |
A ZE 0AZF, 24417, A8A1ZE, T2A|Zk AARE F(4°C
o] A) reheating g W9 3474 23 7L(Textur)
1wl g g3 JA e 7bE F5R At AAA A
Ao g A% AAE E}—%Jl- 7ol _9."—“:?:} + ek

1. A4 A3 99 Color & Fatel Arbgo]
Z71d4E e o] Aozl on], 24,48,724zF AF
g+ % reheating 3§ Wi E FH o] Fox & A i}%
i e}, Coarseness & 3448 AHriwe] Sr-d%
Zrhahe Aol gont AFAY W $oHq A
e veli A skeh

Zare] Asbge] S/1E4E Softness,
Crumblyness £ z+4&7 3%
=] A5+ 3 reheating 3+ ¥
ek e

J@ o) 73 EE 2 ArhEol 5% W& A
Folgla, 435]7;} g EgA M3 EE FEYy 3Hoh
Ho] 10~20%4 ¥d$ Fordo

2. Rheometer 01] o1 gk wisg e Texture = 329
7o} Z=71¢+E Compression force, Gummi-
ness, Chewiness 7} 2748t A& weldivh 24,
48,27k ARAF{ F reheatmgﬁk W2 AFAanv
A &7 S vebdelsh 7242 A% F rehea-
ting s}®l ©hA] Zr173 3¢ vheplvl, Work ratio
Recovered height = 342l A gzl A4z W
el ZA JFE AR @k

Reheating §}%] &3 0,24, 48, 7247 <143 4= 9
Fae Arrge] SALTFE T
773 3ke] R 3L 2 FA zko] 7 shge] el Compression
force 7} Z71etd &u] 53 24417 AAd T F
A% F7heg e

3, A4 Aol FATFE FEUFE T
3, AAZR] Aol Heh FETFE g
vely o} 244)7k A Ag 5 reheating § W3
+raRe AT debith

4, M2 Softness = Compression force & Work
ratio o} -394 ¢l AalslA & el gl on], Dryness
¢} Crumblyness = Work ratio o} 83l A3l
2 Jelfz g WA 2432 Compression force
9} Work ratio 2 =A% + 9% Holzbx Azd

Dryness,

bl 2w 24,48, 724 7
= foAel 7S

Compression force =

S

W ol
Gl o
o 38

it

2
)
2



54 AT .

o,
FERFE AA Aduch dEddel g EE
A9RA B ey o

S

o

o AFE T Lf 5 nEA AT 7. A
B4R 3R, 14(1):1976.

o Bold A}l i THEY (FoldnEY), 1972,

o kAl : gl e} &4 wtuy, HTESA, 1954,

o FAA  TEA YA () G

o-Fold, o] & : &Y THY EY Atk wE Y
A7 Eed E4d 3 AT, 5GP Fe
)X, 13(4): 1984.

o FAA  FFEH (AL z7]) 84, 1980

o &AA : FFAEAAT, AFETHUAL, 1977,

o344, B F WA A AT AT(I),
o &7 23] 2, 13(3):1975.

o AT 2A L, 1940.

eo] Al : sz a vl Ay, 1934,

FER

gz A

ool g FF4A A, FEA, 1981,

0087 : AT 22 A, 1943,

eo]qle], ofal, AAT: e AFT AAA T
3}, ¥4 FEs R, 15(4), 1983,

eold 5, A, o)A T, B A EFTAERAY
£, +d¥d4, 1982,

e BAFE, AHS 1 AEEY, AxAT4, 1983

o233 2z ey, FRHAY, 1938,
o 24 FY HolFm, A TEA, 20, 1976,

o 43, B4, oA s lx2TF o ET, TFA,
1957,

o 34 G54, WAEHAL, 1980,

o x]Apm| Ak A9, 18006 W E, d<E,

o Elizabeth Larmond: Methods for Sensory Evalua-
tion of Food. Canada Department of Agricul-
ture 1970.

e Friedman, H.H.,, Whitney, J].E,
A.S.: The Texturometer —A New Instrument
for Objective Measurement. J. Food. Sci. 28,

300, 1963.

Szczesniak,



