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Abstract

The proximate composition and calorie of kidney bean sediment, amylogram, color, texture and sensory
evaluation of Yanggaeng mixed with kidney bean sediment. Significant differences in the protein and fat
contents were noticed among kidney bean sediment samples. The amylograms of sediment mixed with sugar
and/or agar showed no peak and increase of viscosity compared with the control. When the Yanggaeng was
prepared from the mixture of sediments of red bean and kidney bean, noticiable color changes were observed
at 30% level of kidney bean sediment. Hardness and cohesiveness of Yanggaeng were increased but elasticity
decreased as the proportion of kidney bean sediment increased. Sensory evaluation of Yanggaeng stored
at 4°C for 24 hr revealed that the product prepared from the mixture of red bean sediment (70%) and kidney
bean sediment (30%) was not significantly different (p<0.05) compared with that from the 100% red bean

sediment.

LM 2

7329 8- Phaseolus vulgaris L.o]11, Yty o
kidney bean, commen bean, french beano|w?, g3}
&3t 194 9EHER dvle HF7F daAREA
AAZ A o AeFo] REEo] glov} gigloinz
7oA AABAFZE] < 30% o1& A EFAL Ity
3ol fuEt HE =4H AVe A @
o1}, 19Cx 89 AR EPd HE 7|55
QL A AuiEe oy AXFHom FEI o
L. o vwAs xusteke] By w4stE
o] L FREA, I 45 FE WMLE =
o, w Fate] A=A Wy olE) mFE|= A
2§02 o]§EI Qlth HIZE= T, 7HF, WEY
‘*Eﬂi AHE3E7] Bohe 4EoE 1 olf-&0] FU}

st glom, ITATHEFTHYESY Bud wad

FF e EVYE, HYF, WorFo T Basgm, 1994

9 3 JFANEE HGFA AT dFe) AAz=
W& oF 42% olAol#ti 3Gtk 4FE ol8T o
BAQ $4e wRolg Bt A@oz AT 5
Ao AEola 7S sl omn, ZHARe
F78(HE) €] *ﬂ”\ﬂr@’”o HE 28 fo} oo Ao
AL BB ol 91 Bt} B, AT 5T
23 945 8 9x B o, dobd BEE

(EE B A ¥ 91 17 A FolRo] A3
WMESA WG S P HF ATZA WL
rheometer2 F74¢] 4EW P AP Pz A
gAd) tiste] HES Ao, MFE oF 22% o]l A=
W 3 L-Zrlolo= vHBAAT 4 %3}"1 HEEE7}
271l meh @AA gde] Zeitkm Husic.
ey A v AEgd dgk F5 ERe
B8 49 olslstr A #e 71xAQ ATe
W RRE Agolch mEh B AT P Az

AP E2L AH7] kel o} PR IW L ALE3te



248 b3 -

458 33590, BUTN FYT FT TWeL
0014 60%717) relstel AZE PRl M, WA B
FEHAE AN, TR AR BT IR

499 o187hsHe AEsaR sk

IL Mz 3 9y
1. M=
19919 AEA AN Aul- =88 ZdF 3FF, 5
£33 4% (Pink), HAZFRed), H_.&i%(thte)E el

TR TEIRL, B2 BEAGANA %‘?33}0“1 4T
of BastHEA APl A&

2. &29| M=

da9 Azxe RE WHOE FE3d geH
#o] Azt AEF ZdFH F 500 gS 25T
FHFA 7AZE B AAS T AAA @) gz
4 15LE 718}, 1AIZ 71g 108 o =49
237 Y3t FFHF 500 miE s18ka, o
74 2% 3o FFF 500miE Jhsted 7MY 383

318 F FHAZREH g e AAS 9
3] 2EFE AASG 2212 A Z2ES 1508
7stel AEOlAN 158, FEAAM 4587 JdE
zeE AL AAs L, S4Hs] o] AdFH B& UF
AF=Z go] o7 g, T/ 5LE 7189 FAn
oM FAAA HAL AASALG olRAE 4T
WAae) WX EEA 338 wiEEe JdFS Ax s
% A& 4GS 3000 rpmol A 1587 AT F
EF73%19 A 60WFE A AL ARYFe

=

B 3ot OIN

l‘-?‘-'l N ﬂllﬂ.l

AgSRT, ol FFY FEe BT IF 2EA
Fo] 56%, X 4Fo] 58%, WAFo] 55993, BYFL

62% 1 vt

3. YuhyE
ACACTHM O R 43, BHd, A, ¥ A%
43,

4. ojuzIH=

AR dEY FEE T GFEIATH 04
2% BYIE U% PET IT 445
PYAze] Wad A2 M BAE 4% W}
el luzag el AR S 2

o] AeHHAZAGFEAL 200%), TFHRFAZ5F-A4]
15%), 283 A=Z J%Tﬂ]——] 200%) + (A2 YBH
Aol 15%)& &35 N8 dEgds 5o Medcalf

and Gilles'”? o2 FAVSIY I, 925CE 71h3 &

BEALE LR ERE

L0CAR) YAEA obEEIdS AT AL 3
A% 28] o)} wHsle] 1 PEgoz Uehidc

5. kol HIZ=

FY Az NAsAel U= AT 47 EZNES
2odF 0~60%7tx EF P°=1 Z9} el HPhH
o} BL Az A2Y2G0 gl FF5(100

m)E 718l 2o GEL UE 01 2oy JH(AE
14 cm, 0] 7cm)d g1, YEFHo2 13 8039

T2 X1°17+W1 Ag 100gE 332 ro] 28

7P7—% o2 ¥x 687 /M3 FAA 9 42F04

S ZF5100mhol] AT fAA R 5EzE
Ao WA tdstgn, olm ABTAR65 g A Al
2213514 29 ¢ 75%ULE olAE FHATRE
2cm, ¥l lem)d) B2 fElBez E3 AIFAR
the, AedA 308, 4C9 WFmoA 23417h A
Ao 3087 X3 F F7he) A, 2, FT
Ak A gE A Th

6. 4

g dus TFstd Az Y Lk(B®),
ag (A ), bF(E )L Chromameter CR-200(Mi-
nolta Co. Japan)& A&3le] EEWIHL=976, a=
—08, b=23)c2 HAF APt} hET(100%
24D Ao t3te FYF v EFE &
478 AHAEye o AoZHE FIACE

AE=+/(AL*+(Aa)*+(Aby m

N

2%

T IBEETAR) EFL0~60%) HE ¥
789 Hl~x%E Rheometer(Sun Rheometer, CR-2000,
Japan)E A3, $7HS WHEEL dudES F
slal grgo] HARR G 30%00A 23] YAt &
o] 1 x(Fig. D2 8E 7 Z(hardness), 52 *(ad-
hesiveness), ¥ 2 A(elasticity), @.Z}"é(cohesweness)%
z4zt Aarslgek 71719 £427A2 full scaled] §
1Kg, probed] 4%; 120 mm/min, chartd] £X%; lmm/
sec, pressure sensor rod; No 1(X& 10 mm)o]3lth

ol
°¥‘ Jﬂ

8. EASHAL

o¥78¢] ZA%(hardness), %2H4)(adhesiveness), 3
A(chewiness), ZAA(gumminess), ©Hsweetness), &
u)(flavour), HTt(aftertaste) L AR FZ(overall
quality)oll W3l Fig. 2] B @ARE o] &3l Ba-
lanced Incomplete Block(BIB) design®o.2 +9J7A4}



Vol. 10, No. 4 (1995) HEE AT TS wE S A BeE FE 249

g AAstgT H7HE 190A 3 A 8E Agst
2 Age W NEARS B9 YR ARe
A e dele] xatz FASA, 4 HIFEE
3t #5AAES] 94 HFHE code noE V)
Ye=F stAuth 2 A z+ Alge] thE = &
(rank sum)E AU, A7} H2’3-2 Friedmans)
Tgre2 B3I, g dvo] £ o
W A9 Zolg Qo7 st WAL H T

H: Hardness

.:_z: Cohesiveness

A, : Adhesiveness
—_ B, L

B Elasticity

B,
H
Ay
A,y
B, §§

As

Fig. 1. Force-deformation curves of Yanggaeng in
two-bite compression test.
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Fig. 2. Scoresheet for ranking test of Yanggaeng

4 AeRAE A9 Z2E W 2ASAT, BAAL
WAL HARA B, Phe ol YEHES & ¥
ad AEIFET Ay THom ANsa

T=[12/pAtk+1] > Ri—3k+1Dpr#/a @)
j=t

7)o te ABEHT), ke BT AEFG), A e
3 geetd] FrHel Azt A vehde A5, pe
2o WHE-SIR(6), r2 AR WEAFQ), Re A=

Aol TEkel K942 x°2, LSDe t&

LSDyank=Z a2 v/pk+D(rk—1r+1)/6 ®3)

Fael dwgEd EF2 Table 1% o
o Tz & HolE Holx 9o,
o 222~259%, A 1.2~22%2/ WAHE
Braz>HMEe o7 Wol FFI AolE

> 9
Bew, 9% ¢ 35keal/go 2 B3I Th

2. oz

Hl=3l ATE Bole e AYE dFHEINF
o walEyE gbFe 14%, AMFL 15%HUoRR
o] FxoA #FHA Mg Ay ofE 21 Fig. 3
7 2} AFe Axe FHE W Ao] A" ke
Aek4 S HoHe Arc woky, Add FHAE
ATy FgAT goba ) vstt 3o F7F jas
Bgon, EEJ #AGQC ZE AEE FuIaE
Holx %9rch Fig 39 ofd 2 1% 9] A= Table 29}
Z}, ZdE G2 3l ne vaT Hsie dw
H7FAo B3 AEL 6C, HAFH WAFL 75T,
oo 152 53858 27 A Spies$}t Ho-
seney®= I AF9 Fe] M) wAE FFL
AFEte) FRao) Tt Fobde wieEt ZSene

Table 1. Proximate composition and calorie of kidney
bean sediment

Sedi- Moist-  Protein  Fat Ash  Calorie
ment ure (Nx6.25)
(%) (%) %) (%) (kcal/g)

Pink 9.50 24.49 195 393 3560
Red 10.74 22.22 124 328 3501
White  10.13 2594 219 328 3573
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Fig. 3. Effects of sugar and/or agar on the amylo-

grams of kidney bean and red bean sediments
—, sugar; -——-, agar, ---*, sugar+agar
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Table 2. Amylograph indices of kidney bean sediment mixed with sugar and/or agar

Sediment Added Initial Height 15-min Height Set-back

substance pasting at 92.5C height at 40C back
temperature

© (B.U) B.U) B.U) B.U)
Pink control 47.50 600 760 1010 350
kidney sugar(S) 53.50 1210 1510 2080 570
bean agar(A) 47.50 800 900 1310 410
S+A 53.50 1200 1450 2150 700
Red control 49.00 580 750 1000 250
kidney S 56.50 1030 1440 2000 540
bean A 49.00 700 930 1330 400
S+A 56.50 1200 1550 2250 700
White control 44.50 550 660 900 240
kidney S 52.00 1030 1350 1890 540
bean A 45.25 800 990 1330 340
S+A 52.00 900 1140 1730 590
Red control 61.00 580 1110 1530 420
bean S 62.50 1690 2440 2980 540
A 48.25 900 1500 2100 600
S+A 61.00 1750 2480 3120 640

DThe concentrations were 14% (db), except red kidney bean (15%, db)
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Table 3. Hunter color values of Yanggaeng mixed with kidney bean sediment

Sediment(%)
Lightness Redness Yellowness AE
red bean kidney bean
100 0 33.19+0.78 5.80* 0.30 3.95+0.35

90 10 33.60% 0.51 5.601 0.24 3.82+ 042 047
80 20 34.30% 0.44 531+ 0.27 3.63+ 040 1.25
70 30 35.65+ 0.50 498+ 0.51 3.50%0.53 2.60
60 40 36.40* 0.61 4.64+ 0.38 340+ 044 3.46
50 50 37.31% 0.66 4.20+0.38 3.284+ 049 447
40 60 38.11+0.31 3.83+0.31 3.16+ 0.68 5.36

Table 4. Effect of the addition of kidney bean sediment on the texture characteristic of Yanggaeng

Sediment(%)
- Hardness(g) Adhesiveness(g) Elasticity(g) Cohesiveness(g)
red bean kidney bean
100 0 20.25+ 1.67 78.00+ 9.77 2.05+ 0.26 041+0.04
90 10 2118+ 3.13 84.50+ 9.04 191+ 0.65 0.50+0.07
80 20 22.22+ 348 92.00+ 9.59 1.83+0.51 0.56+ 0.09
70 30 23.58+1.20 98.22+ 959 170+ 0.32 0.60+ 0.05
60 40 26.18+ 2.95 103.90+ 9.47 1.62+0.12 0.63+ 0.06
50 50 28.10% 3.04 93.10+ 8.86 146+ 0.12 0.66+ 0.06
40 60 30.67+ 2.57 81.67+ 9.66 131+ 0.11 0.70+ 0.09




&
x

ot

252

Table 5. Rank sum of Yanggaeng texture

N
flo
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9% Addition of kidney bean sediment

0 10 20 30 40 50 60
Hardness 27 30 322be 36 40bd 4144 464
Adhesiveness 43 35 29 39 32 41 33
Chewiness 39 30 36 37 41 41 29
Gumminess 35 39 32 32 41 40 33
Sweetness 23 31 20 36bd 4Qppcde 43¢ 50¢
Aftertaste 242 3]abed 28 3120 3gbede 48 51f
Flavour 30 32abe 272 36ebede 342bcd 420! 51f
Overall quality 262 25° 262 362 43 47 494

The same letters in the same row are not significantly different at 5% level (LSD=11.91)
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