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Abstract

To separate and concentrate mucilage from yam(Dioscorea batatas DECNE), yam was dried, micropar-
ticulated using impact mill and air-classified at different air classifying wheel speed(ACWS) in classifier.
As ACWS increased from 5,000 rpm to 22,500 rpm, the contents of dietary fiber, protein and lipid
of air classified microparticles(tACM) increased remarkably. Especially the ACM with ACWS over 15,000
rpm showed 36.41% dietary fibe and 16.66% protein. The dietary fiber and protein components were
concentrated to 2.5~9.0 times as compared with whole yam powder. Concomitantly the non-fibrous
carbohydrate decreased from 88.31% to 16.84%. The damaged starch(%), WSI and WAI of ACM of

ACWS over 15,000 rpm were

.5~3.0 times higher than those of ACM under ACWS 15000 rpm.

The apparent viscosity of ACM was 0.0800 Pa-s over ACWS 15,000 rpm and 0.0080 Pa-s under ACWS
15,000 rpm. Judging from viscosity of ACM, the mucilage component of yam was concentrated to
10" times. In conclusion, the optimum process to separate and concentrate the mucilage from yam

consisted of the microparticulation to 5~

30 um and the air-classification at ACWS over 15,000 rpm.

Key words: yam, mucilage, microparticulation/air-classification

M8

cpg
B

,0 uu

Aurd o g o= vHDioscoreq) ol 2a)
= }_%o]r,},‘ Mﬁ_o]\,} okg. o g ;}JLK} 7)4)
a7} & Jegh A Jej2 A )
Aol zhalg wu gL % aEg

qheh e OB g ghshed o} 2

u
T
o

K

o}k f{* 3l
0| /KH 7} L]—c],

=
,Oc
1TV

Wikl A ebolehy e Y2 o 2e k)
ARG, FRED, A2 el FaeA ol 3lol
%L‘,}-“ i)'

HESEA ohe o kel el efel e
ASELTE Fislof alof4] mpebd ksl e vhe
Aot dhel olel Bty A% shels cs

-4 A1 A3

F47h s 53] vhe)

L" L
pea gaee)

¥& mannan 2 o] oy Mol 4R b g A
g} chl A3 B7) 2 aeko) glucose, fructose .05

\%}Ludo

o} Fo1x glelA Teb win]

ol Ao odely slupe 7

Fol AP B3

oot o} we] PAZL

Corresponding author: Boo-Yong lLee, Korea Food Re-
search Institute, San 46-1, Baekhyin-dong, Bundang-gu,
Seongnam-si, Kyunggi-do 463-420. Korea

SE

FOoRA F8T AE AL ¥
g e Tk AES Az
ThsAdel wig F& Bl Aut
2wl whyo) sfbx]o] glA] gkob ]%
27 wbell Ak S e AW, 3 79]4
wha o] o)shabA BAde] tfgh i, o] 50 whH R
sbalo) el gelx] B4 9 3 5] oA KA At
AT Eol gleh 9] AFEE Suzuki £, Raspers}
Coursey'™, Nagashima¢} Kamoi'®9] v}z H-of il o]
et B o HAE9l HMelAo q‘s} S US|
A thupEe] Aekal tiAj‘ Sof ujgh ol e xa A
chibpse] shaby Sagel e QA
2% wolod be ol i
ot Rale AR
BRI
wol ol 8531 ole
W E-she] b8l %
A3 40 )& ol gste
F5ko] 3k Aol

Hy
R

!

ohveh 2 HAoR
qpeAEE ALe
+

°ﬂ 0’}2%'(5“ ] m‘

A)
-

h=

AlE

[+

Q
ol %3}

ak

R

i

A EE-EE ool A
WL bR AW )R
ol EAE Alge A =

oA, e, 7o, Ae)
7hg 3R o] 7) ‘f%
‘Hh"‘ d8e) 7k Aol ol &= qirp
O# ‘Lz)]] /lﬂ’“ U}—_,) AP X o —.Lﬂgg};ﬂ U}._,) 24 ZIU
EAdab) ok wh w49 Mo] IulE §x9

3

<,

=

b

<l
2]

o o »2

A3
1=

o
[

AW = =2



ule] HAE 597

Tl Az e g-E, = AR
7l”d° olgsted mhe) HAE ARg HHow FHehe

el HE Q7S FAsiale

=
X
M
L

g

THE 3 ey

=

AEEA 9 Ax 2Aol A8 vl obgEal Aul
AulZ) FeHDioscorea bulbifera L)+ A=W Dioscorea
batatas D)) 3EZFS AFgsllar zv|AEa 19 j’-7]
o AYele Al FEeke] by @ Avls
AH8-3keich

2>
fru
lo
i
)
o
54
Hr
)«
r[o
>
o
>
(@]
n‘.
o
mi
&
_EL
bt
A
—1)
= o
lo

105C ArsbAzH, %"'—"‘ A8 micro- K]eldahl“,j ZA| ke
C 33geo s FAsheich
A0|MT 24

Aol Af= B84 Ao]4-%(UDF, insoluble dletarV
fiber), 4-4 o] A-3(SDF, soluble dietary fiber),
Ale] A$<(TDF, total dietary fiber)&&-S Prosky ﬁ/]
W@ o 2 Sigma total dietary fiber assay kit(TDF-100)
E AHE3te] EAERgr

otej A= =AH

uh Al E AFs e H A4S wF 4~5 mmFA =
Ackste] WE Azel 40C ~80C M4 10C 7HA
22 AF AxE AAEe] Ax gl dx £8 48]
g Az 278 FYsigich

AZE vle] ME = Adx}=7]E 60 mesh o]dtE F
3%k & color and color difference meter(Chroma Me-
ters CR-200, Minolota Camera Co. Ltd., Japan)& *}
43t 5 (L, lightness), A4 %(a, redness), 45 (b,
yellowness)3H-S- A3kl

Hr 53

upiste]u} Awle] Hr = Hulel g vhioix] Y&
A % A|(Haake Viscometer RV20, UK.)E o|&-3lo] K}
H£LE 0~12000/s, A% 20C oM #HE7] e
ZA3te] wlastgch

ZOIMEY L

Az% vlE roller crusherg ol43sted 27 1mm
W2 28438 1S, impact mill(Circoplex impact mill
50ZPS, Alpine Aktiengesellschaft, Germany)ol| 4] w]€]
(beater) 3] &% 7500 rpme. 2 & atedch vjR-aw
vl{fraction No.0)E 37|44 A =|(air classification sys-

Z12a =

=

tem, Turboplex classifier 50ATP, Alpine Aktiengesells-
chaft, Germany)oll 4 338 X (ACWS, air classifying
wheel speed) 5,000 rpmell 4 22,500 rpm7+#] 2,500 rpm
7yAe2 5000 rpm ©]3F F & (fraction No.9), 5000~
7,500 rpm  £-2(No. 8), 7,500~10,000 rpm *Z(No. 7),
10,000~12,500 rpm ¥#(No. 6), 12,500~15,000 rpm
3(No.5), 15,000~17,500 rpm 3 (No.4), 17,500~
20,000 rpm ¥ 31(No. 3), 20,000~22,500 rpm ¥3(No. 2),
22,500 rpm °)4 EENo. Do F71EdS+ AHAlsA

=8 E4 X[$(WAI, water absorption index)2t T8
23l X|5=(WSI, water solubility index)

A8 25ge 30 mie] S5 vhste] £skal 1417}
A k% 5000g2 FAE FH oA nyE
greky g FAE Este] obga} 7o A4S

cﬁquﬂ.

2] %] o] o
WAl= 4&
A EHE)
ALE ol T3 X ok
wol= et Imite 2R dx30 o,
A BHAE)

e &45(damaged starch, %)
AEF] S AR AR@)E AACCHY ™| et

oA st 2o HEg AlREe] dEEM2 La
ser particle sizer(Analysette 22, Fritsch GmbH, Idar-
Oberstein, Germany)& AF&38lod F-4fslglom, BALS
2]t £v+= isopropyl alcoholg AH8-3Hgir}. ol itera-
tion 314=3= 563|e]gdr}

DM 2k

PR oA AR 2o 2 w AT R
scanning confocal imaging system(MRC-600, Bio-Rad
Microscience Division, Cambridge, MA, US.A)E A4
stol #akslelch A8 Agre] isopropyl alcoholell -
A1 A slide glassoll WA 3F ob-& cover glass® WL
Ful Aol 4] 25~50u) &2 7 Askelch

Laser

gl X%}

751 x =

=

ol E= MH

A FUloll A FEHITL s AbeHeRdE), =kl
o)), Aok )} 37)] wlell digh gl A Ao
A drekg A Hdakes Table 13 3ot

shule] il 2l aeko] 888% % wiwhil wlH ) oF7)
Eotow o|Af gFuke 630%2 WulE ulol wla|

alglel 37bA vb E5-9

oF 25% ol w7 #Eel



598 A E st s A A 26 W A5 E (1994)

Table 1. Protein, TDF, IDF and SDF contents of three
yam cultivars (% dry basis)

Table 2. Approximate composition of yam(D.batatas
DECNE) (% dry basis)

Cultivars Protein TDF* IDF® SDF¢

SANMA(wild type) 8.88 6.30 630 -
DANMAWD. bulbifera) 7.21 466 445 0.21
JANGMA®D. batatas) 7.76 4.72 4.25 047

a: TDF; Total dietary fiber
b: IDF; Insoluble dietary fiber
c: SDF; Soluble dietary fiber
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Fig. 1. Shear stress vs shear rate plot of 10% suspen-
sion of three yam cultivars at 20°C
®; SANMA, v; DANMA, v; JANGMA
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Fig. 2. Shear stress vs shear rate plot of 10% yam pow-
der suspensions by drying conditions
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Fig. 3. Changes in lightness of yam powder by drying
conditions
1; freeze drying, 2; air drying at 40, 3; 40C, 4; 60T,
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Fig. 4. Changes in yellowness of yam powder by drying
conditions
1; freeze drying, 2; air drying at 40T, 3; 50C, 4; 60T,
5; 70, 6; 80T

Table 3. Approximate composition and damaged starch of air-classified yam fractions
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Fig. 5. Changes in redness of yam powder by drying
conditions

1; freeze drying, 2; air drying at 40C, 3; 50C, 4; 60T,
5, 70C, 6; 80T

(% dry basis)

No.of Protein Fat TDF IDF SDF Ash Non-fibrous Damaged
fraction carbohydrate starch
0 7.21 0.52 4.66 4.45 0.21 427 83.34 29.20
1 31.70 2.33 41.86 40.83 1.03 7.27 16.84 43.20
2 23.36 1.59 43.24 4199 1.25 6.83 24.98 40.80
3 18.16 141 38.33 37.50 0.83 6.20 35.90 41.20
4 16.66 1.19 36.41 35.07 1.34 5.95 39.79 42.80
5 10.11 0.68 17.93 16.25 1.68 5.58 65.70 41.00
6 6.71 0.40 6.47 440 207 478 81.64 36.40
7 592 0.26 3.08 1.93 1.15 4.15 86.59 29.00
8 5.22 0.24 2.25 142 0.83 398 88.31 26.40
9 5.20 0.21 345 2.16 1.29 3.95 87.19 27.20
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Fig. 6. Water absorption index (WAI) of air-classified
yam fractions
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Fig. 7. Water solubility index (WSI) of air-classified
yam fractions

Table 4. Particle size distribution and specific surface
area of air-classified yam fractions

No.of Particle size Specific surface
fraction Median SD* area{m®/cc)
0 22 47 +15.24 0.5597
1 6.22 + 523 1.5105
2 10.86 + 837 0.9604
3 12.75 + 934 0.8190
4 14.64 +12.82 0.7411
5 14.37 + 14.54 0.7308
6 18.70 +10.19 0.7667
7 17.72 + 855 0.6181
8 23.53 +14.37 0.4899
9 29.68 +21.00 0.4051

*S.D.; Standard deviation
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Air-classified microparticles
(fraction No.1)

W¥hole yam microparticles
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Air-classified microparticles
(fraction No.6)

Fig. 8. Microstructures of whole yam and air-classified microparticles
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Fig. 9. Shear stress vs shear rate plot of 10% yam pow-
der suspensions by air classification
FDFF; fine fraction of freeze drying, FDCF; coarse frac-

tion of freeze drying HADFF: fine fraction of hot air
drying, HADCF; coarse fraction of hot air drying
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