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Abstract

To provide the basic information of buckwheat insoluble dietary fiber(IDF) and efficient material for the
buckwheat processed foodstuffs, buckwheat(Fagopyrum esculentum Mdench) was germinated at 10°C for 7
days and the contents and composition of the insoluble dietary fiber were examined at 24 hour intervals.
The NDF and ADF contents in ungerminated seeds were 20.27%, 18.95% on dry weight basis, respectively.
During the germination period, the NDF and ADF contents increased gradually. The cellulose, hemicellulose
and lignin contents in ungerminated seeds were 11.10%, 1.32% and 7.85%, respectively. During the germi-
nation period, the cellulose and lignin contents increased. However, there was no significant change in the
hemicellulose contents. The composition of cellulose and hemicellulose in the NDF decreased with germi-
nation time, whereas that of lignin increased. The IDF contents obtained by Prosky method were higher
than the NDF contents obtained by Van Soest method. Howerer, the IDF and NDF contents were closely
correlated (r=0.9785, p<(0.01). The cellulose(X,), hemicellulose(X,), lignin(X3) and soluble dietary fiber
(SDF)(X,) showed the significant regression equation(p<0.001) with the root length(Y). The multiple re-
gression equation was Y = —12.1306 + 0.9213X, — 0.1615X, + 0,1071X; + 0.7397X, and R*(coefficient of
determination) was 0.942.
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Fig. 1. Van Soest method for the determi-
nation of neutral detergent fiber(NDF).
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Fig. 2. AOAC method for the determination of
acid detergent fiber(ADF) and lignin.
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Table 1. Changes in the neutral detergent fiber(NDF) and acid detergent fiber(ADF) contents of bu-

ckwheat during germination at 10°C (%)
NDF*© ADF*©
Germination N N
time (days) We't Dry SD* Increase We't Dry S Increase
basis basis rate basis basis rate
0 11.47 20.27 0.04 0.00 10.72 18.95 0.08 0.00
1 10.96 19.43 0.15 —4.14 10.42 18.46 0.09 —2.59
2 11.28 20.88 0.16 3.01 10.42 19.30 0.08 1.73
3 10.37 20.41 0.18 0.69 9.54 18.78 0.04 1.50
4 10.98 21.70 0.02 7.05 10.24 20.23 0.17 5.44
5 10.90 22.87 0.04 12.20 10.15 21.29 0.04 11.30
6 10.63 23.96 0.79 18.20 9.90 22.31 0.08 17.76
7 13.04 29.31 0.04 44.60 12.36 27.77 0.10 46.11

a: Standard deviation based on dry basis, b : Increase rate based on dry basis, ¢ : Values are mean of triplicates

Table 2. Changes in the cellulose, hemicellulose and lignin contents of buckwheat during germination

at 10°C (%)
Germination time{days) Wet basis Dry basis Spe Increase rate®
Cellulose®
0 6.28 11.10 1.31 0.00
1 6.18 10.96 1.45 —1.26
2 5.97 11.05 1.30 —0.45
3 5.62 11.06 1.07 —0.36
4 5.87 11.61 1.49 4,59
5 5.70 11.97 1.51 7.84
6 5.55 12.50 1.47 12.61
7 6.53 14.68 1.77 32.25
Hemicellulose®
0 0.75 1.32 0.16 0.05
1 0.54 0.97 0.13 0.06
2 0.84 1.56 0.16 0.09
3 0.82 1.62 0.15 0.12
4 0.74 1.47 0.19 0.15
5 0.75 1.58 0.20 0.02
6 0.72 1.62 0.16 0.72
7 0.68 1.53 0.18 0.07
Lignin®
0 4.44 7.85 0.92 0.00
1 4.23 7.50 0.99 —4.46
2 4.46 8.25 0.99 5.10
3 3.93 7.73 0.75 —1.53
4 4.30 8.50 1.11 9.81
5 4.44 9.32 1.17 18.73
6 4.35 9.81 1.15 24.97
7 5.83 13.10 1.58 66.88

a : Standard deviation based on dry basis, b : Increase rate based on dry basis, ¢ : Values are mean of triplicates
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Fig. 3. Changes in the composition of cellulose,
hemicellulose and lignin in the neutral detergent
fiber(NDF) of buckwheat during germination at
10°C.
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Table 3. Comparison of insoluble dietary fiber(IDF) contents of buckwheat by Prosky method and

Van Soest method during germination at 10°C

(%, dry basis)

Germination Prosky method Van Soest method

time{(days) IDF cwr IDF Ccve
0 22.95+0.33 1.44 20.27+0.04° 0.20
1 21.87+0.03 0.14 19.43+0.15 0.77
2 23.32+0.19 0.81 20.88+0.16 0.77
3 23.23+0.18 0.77 20.41+0.18 0.88
4 23.98+0.05 0.21 21.70£0.02 0.09
5 24.14+0.09 0.37 22.87+0.04 0.17
6 27.14+0.13 0.48 23.96+0.79 3.30
7 31.11+0.24 0.77 29.31+0.04 0.14

Correlation
equation

Van Soest method = 1.0403(Prosky method) — 3.3944

(r =0.9785, p < 0.01)

a : mean of triplicates +standard deviation(SD)

b : coefficient of variation(%) =

(SD /mean of triplicates) x 100

Table 4. Pearson Correlation Coefficients between the germination rate, 100 kernels weight, root len-
gth and dietary fiber components during buckwheat germination at 10°C

GR KW RL CE HE LI SDF
GR 1.0000
KW 0.8530* 1.0000
RL 0.5878* 0.8877* 1.0000
CE 0.522¢* 0.7879 0.9451* 1.0000
HE 0.5010 0.3691 0.2604 0.2269* 1.0000
LI 0.5399* 0.7825* 0.9330* 0.9750 0.2186 1.0000
SDF 0.7793* 0.9444* 0.9060* 0.8292* 0.3662 0.8261* 1.0000
GR : germination rate HE: hemicellulose
KW : 100 kernels weight LI : lignin
RL : root length SDF : soluble dietary fiber
CE : cellulose
* : significance level (p<0.01)
FES ot bl iy ool mE B84 2o Prosky H& 98 Interlaboratory study™ oA

A kS Prosky ¥} Van Soest HoZ B4
H| 28t A= Table 32 2}, Prosky Holl 93 2
|4 Aol e EgFos A otk B¢
21.87~31.11%%.21, ©17& Van Soest ol £]&

B84 Aoldf kel 10.47~29.31%00 wlal 1.
54~3.18% =4 YElsty, F o] 23 244

oldf THe] HEAFPE Prosky Hol 0.14~1.
44%, Van Soest o] 0.09~3.30%%t}. ©1A

Al
2

o
o

corn bran, oats, potatoesoll th3t B84 o] A&
ekl W AlT7Y Zh) 0.38%, 11.11%, 7.25% 93t
= B2 v ohd weten, Foiy my F2
g HPr}, %= w71 .Ld;,tz] AA
t-test2 a3 A}
LA
FNELR 1% el

Jepllon, JaAgE

95 paired
fo]F0l zjol= g,i_o]z] okek=x
ol €gk BeA Holdfel g @E}« A
Fol A WHE el
+ r=0.9785% %E—%

[=]



Vol. 8, No, 1(1995)

ole gl B84 Mol f Pt 2499 Hat 29

Table 5. The results of the multiple regression analysis between the germination rate, 100 kernels
weight, root length and dietary fiber components during buckwheat germination at 10°C

Dependent variable(Y) Equation F value R?
Germination rate 111.4376 —20.9136X,+26.9046 X,+6. 7389X 3+35.4394°X, 11.107¢  0.700
(0.910) (—1.049) (1.631) (0.495) (4.007)

100 kernels weight
(2.762) (0.163)

Root length

(—4.381) (2.098)

3.4181°+0.0320X,+0.0562X > — (.0142X3+0.5546"X 4
(0.346)

—12.13062+0.9213X; —0.1615X>+0.1071X3+0.7397°X,
(—0.445) (0.358)

39.504*  0.893
(—0.106) (6.370)

77.324%  0.942
(3.798)

X1, X5, X3, X4 @ Independent variables
X, : cellulose
X, : hemicellulose
X3 : lignin
X, : soluble dietary fiber
R? : coefficient of determination
( ) :t-value
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a : significance level (p<0.001)
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AT = cellulose®} lignin &=} Uy Fof 4+
#34A (cellulose ; r = 0.9451, lignin : r = 0.
9330)& viebfo] i “‘01'-? B84 Aolidf
W sl wrolg, WiygE A RjAAEs} "J%?f}
AgE e el m JSE ¢+ AT B84 4
AR THAEE o] ARaAE B celluloseg}
lignino] 7} =& A4 (r=0.9750, p<0 s
Ehi2leH, hemicellulose® RE 8JE {93
o] Al-a,]—)ao] o]x%g]x] gl-r,}

mi

0¢

Wololl & cellulose, hemicellulose, lignin %
a4 2ol R 7 WSyl wold, WHEH I
Az o Aw J3E viR=
#H(Table 5), Tol&, WY,
F2 3 37AAe 2E 52 /94 (p<0.01)
yelgleny, o zriael dig ZAAASG (coef-
ficient of determination, R?)"& 2}z 0,700, 0.
893, 0.9422 & JebTh wEhAd vl dopr] cel-
lulose, hemicellulose, lignin @ 484 2]o]Ad-§¢]
ghegdol oate] Wolg, MYFE g Welildee A
3] Jg won olEo] Fakuisie «]SPoq o}
&, HYETH 2 R gee FRE
& & Aok 2R oleidt ajlE B, ¥l



30 oWy -
T ol cellulose, lignin® 42841 2]o]A-4-2
g &8 5 Qs Hoh A5en fasitia A

2+5)™ | hemicellulose Wol HOE Halrt Q%
oug ol Z FFE A ghe Ao Azt

2 o

T} WotA] B84 2ol dfol vl 71 2atg e} u
LA E o] £ dEE oY (ME
13)-& 10°Coll A wolrlA, 2443101} A28 A FH s
o] neutural detergent fiber(NDF),
gent fiber (ADF), cellulose, hemicellulose 2 lig-
nin®} FFI g0l s HAd duje e g
t}. NDFe}l ADF &g Asr|FEo g ol A 20,
27%, 18.95%011 A=A F7)sted wo} 7dol= 29,
31%, 27.77%%3t}. Cellulose, hemicellulose, lignin
e ol A 11.10%, 1.32%, 7.85%9 4 Eol &
cellulose®} lignine A=z} Z7}sled ol 7d0l] 14,
68%. 13.10%% JEPASH, hemicelluloset= & ¥
37t itk B84 Aol ol ti g cellulose, hem-
icellulose ¥ lignin®] &A1& ol A 54.76:6.51 :
38.730]19.2.1, o} 7ol 50.09 : 5.22 : 44.69% cel-
lulose®} hemicellulose?] &AL A4S = AT,
lignin®] 2492 Z7lsh= A &S YeEPAT Prosky
W3} Van Soest ol 2l 284 2lo]A g o] 3}ap
ol 1.54~3.18% =M Prosky Ho] tha o}
vt kY] HaA| A AT e Hel 2ol
AU, FEIAE S P JHBAI(r=0.9785,
p<0.01) & B} ol cellulose(X;), hemicel-
soluble dietary fiber(X,)
oF BEAFE(Y) e TS OB
A%, ARAF7} Rp=0.9422 v}-¢ & A E
Uelith g714E og gk Y = —12.1306
+ 0.9213 X; — 0.1615 X, + 0.1071 X; + 0.7397
X, (p<0.01)

acid deter-

lulose(X;), lignin(Xs),

ZAte] &t

ATE 19939 Tetr|ex EPATaA| et
ZIeA AN g dAxAAe] dRYUd,

4 247 -

T2

2.

3.

4.

6.

7.

8.

9.

10.
1L

12.

. Schneeman, B. O. : Dietary fiber :

. Van Soest, P, J. and Wine, R, H.

A& T FP Pt A

o A=Y,

[k

BuE¢®

Physical
and chemical properties, methods of analy-
sis, and physiological effects, Food Technol.,
40(2) 104(1986)
Birch, G. C. and Parker, K, J.
er, Elsevier Science Publishing Co.,
Y., p. 95(1983)
R, w4, 247,
ol sl
7(4), 274(1994)
g dolF Felstety EAw £o1d Sape] W
3}, A EFF k)R], 7(3), 267(1994)
: Use of

detergent in the analysis of fibrous feeds.

: Dietary Fib-
Inc., N,

ALy :
Aol W, BRAE

o ol
%A,

IV, Determination of plant cell-wall constit-
uents, J. 4.0.4.C., 50(1), 50(1967)
Mongeau, R. and Brassard, R. : Determi-
nation of insoluble, soluble and total dietary
fiber :
metric method, Cereral Food World, 35(3),
319(1990)

A.0.A.C. : Official Methods of Analysis, 15th
ed., Association of Official Analytical Chem-
ists, Washington, D. C., p. 82(1990)
Agulstnl oA g otstad oAy &
Mg @ 0 PC-SAS A2 (AAAM), p.
26~92(1992)

Schneeman, B. O. : Soluble vs insoluble fib-

Collaborative study of a rapid gravi-

er-different physiological responses, Food Tec-
hnol., 41, 81(1987)

FEE : Aolidf, ATrAE, 16(6), 359(1992)
AL @ 2 R dEe g 4] Aot @
g 2 2 2 AEH B AF, ze
B uhAbEhe] e (1992)

AO.AC.

collaborative study procedure to validate

. Guidelines for interlaboratory



Vol. 8, No. 1(1995)

13.

14.

15.

characteristics of a method of analysis, J.4.
0.4.C., 67, 432(1984)

Prosky, L., Asp, N. G., Schweizer, T. F,,
DeVries, J. W. and Furda, 1. : Determi-
nation of insoluble, soluble and total dietary
fiber in foods and food products : Interlab-
oratory study, J.4.0.4.C., 71(5), 1017(1988)
2|, $A4, DA et E olul At}
A4 24 W, = EEE R, 17(5),
371(1985)

Colmenarse De Ruiz, A. S. and Bressani, R.

]
He+A

WD golF B84 Holdf FFA el At

16.

17.

31

: Effect of germination on the chemical com-
position and nutritive value of amaranth
grain, Cereal Chem., 67(6), 519(1990)

Q% ey, «47] @ dold o Falje o
AR, At o Br1E o] 29sEl, St E
3], 20(2), 188(1986)

A, A g, oldd, Bed - BAG FeAL
A&, p. 361(1989)

BT R

(19954 29 274 )



