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Comparison of the Chemical Components of Buckwheat Seed and Sprout
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Abstract

The chemical components of buckwheat seed and sprout were compared for predicting the usefulness of
buckwheat sprout as food materials. The buckwheat sprout was harvested and lyophilized after germination
for 7 days. Crude protein, lipid and ash contents of buckwheat sprout were 20.8, 1.3 and 2.6% in dry basis,
respectively. Major amino acids of buckwheat sprout were glutamic acid (2,764 mg/100 g) and aspartic acid
(1,698 mg/100 g). The contents of tryptophan, alanine, tyrosine and histidine of buckwheat sprout were about
1.7 to 1.9 times higher than those of buckwheat seed. Major fatty acids of buckwheat sprout were linoleic
acid (45.9%) and oleic acid (18.4%). The contents of stearic acid (18:0) and oleic acid (18:1) were decreased
by about 21% and 50%, whereas those of linoleic acid (18:2) and linolenic acid (18:3) were increased by 1.3
and 5.4 times, respectively after germination for 7 days. The mineral contents of buckwheat sprout were 152.0
mg/100 g for Ca, 9.9 mg/100 g for Zn, 485.0 mg/100 g for Mg and 54 mg/100 g for Fe. Vitamin A, C and E
contents of buckwheat sprout were 1,180 1U/100 g, 203 mg/100 g and 32.1 mg/100 g in dry basis, respectively.
Especially, the content of a —tocopherol was increased by 27.5 times as compared to that of buckwheat seed.
The rutin content of buckwheat sprout was 343.67 mg/100 g, which was about 18 times higher than that of

buckwheat seed.
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Aol Y3 o &k 100 mLE 7}3}ed shaking® thg 50°C
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Table 1. Proximate composition of buckwheat seed and
sprout

Components (%)
Carbo- Crude

Samples“ Crude

Moisture hydrate  protein lipid Ash

69.6 12.0 31 18

BSE 135 ®47 (139 38 @D
BSP 923 o8 10 0 oo

(75.3) (20.8) (1.3) (2.6)

l)Samples are BSE: Buckwheat seed, BSP: Buckwheat sprout
(germinated for 7 days).
2 ) dry basis. Values are means of three replications.
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13.5%, ¥F3HE- 69.6%, ¥ 12.0%, A4} 3.1%, 3 &
18%1 Lee 5-(1)e] B33 Ao} vlssgiet. vldvha2
¥ 92.3%, ¥r-8E 5.8%, == 1.6%, A4 0.1%, 3 ¥
OZ%E vhebydel 2 APAAE %71 E(dry basis)2
vl as) & A3 dY EAr) v 2 2 g3l me g
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Table 29} 2t} Folvwlieite) Faf2 wlUEx}7}F 13,480
mg/100 g, ®l ¥ }-E-0] 18,096 mg/100 g & v r}Eo| <F
1.3wA = A vrepyte}, vl Ex12) ofv] 4t - arginine
gro] W huE-of vla) LA = =A vebtS ¥ 2 5he
Fpolu] At-g v] E3F cf $- 29 o} v A5 v U E ol
A E=A vhebyde}. &, WolE %3 tryptophane] <F 1.991,
alanine®} tyrosine®] ¥ 1.89), histidinee] ¢f 1.79} A = =7}
e ez Yephgrh 53] dlE v gl A olrl kel
glutamic acid”} 2,764 mg/100 g, aspartic acid”} 1,698 mg/
100 g2 2 A el oo, z18tol= leucine®] 1,491 mg/
100 g, lysinee] 1,251 mg/100 g =22 ¥& ¢4 § B,

Froll ¥-557] 418 Fgoluixits] £2 g4l &
ATH22). WEtA S45E £ He AW A vLE o] 4

Table 2. Amino acid composition of buckwheat seed and

sprout (dry basis)
. . Samples” (mg/100 g)
Amino acid BSE BSP
Aspartic acid 1,387 1,698
Glutamic acid 2,543 2,764
Histidine 370 631
Serine 682 914
Arginine 1,272 1,143
Glycine 809 1,001
Threonine 532 860
Alanine 578 1,012
Tyrosine 347 609
Methionine 266 359
Valine 705 1,066
Tryptophan 220 424
Phenylalanine 636 871
Isoleucine 509 838
Leucine 913 1,491
Lysine 809 1,251
Cysteine 347 370
Proline 555 794
Total 13,480 18,096

”Samples are same as Table 1.
Values are means of three replications.
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Table 3. Fatty acid composition of buckwheat seed and
sprout

Samples® (%)

Fatty acid BSE BSp
Myristic (14:0) 0.1 0.3
Pentadecanoic (15:0) 0.1 0.2
Palmitic (16:0) 16.0 13.7
Palmitoleic (16:1) 0.3 0.2
Heptadecanoic (17 :0) 0.1 0.2
Stearic (18:0) 1.9 15
Oleic (18:1) 370 184
Linoleic (18:2) 349 459
Linolenic (18:3) 2.2 11.8
Arachidic (20:0) 14 1.0
Eicosenoic (20:1) 29 1.8
Behenic (22:0) 15 15
Docosenoic (22:1) 0.3 0.3
Lignoceric (24:0) 1.0 1.6
Tetracosenoic (24 :1) 0.1 0.2
TSFA? 22.1 20.0
TMUFA? 0.7 209
TPUFAY 37.3 57.7

Values are means of three replications.
1)Samples are same as Table 1.

?TSFA: total saturated fatty acids.
¥TMUFA: total monounsaturated fatty acids.
“TPUFA: total polyunsaturated fatty acids.

Table 4. Selected mineral contents of buckwheat seed and

sprout (dry basis)
" Minerals (mg/100 g)
Samples Ca Mg Fe Zn
BSE 18.1 201.1 3.0 25
BSP 152.0 485.0 54 9.9

”Samples are same as Table 1.
Values are means of three replications.

Table 33} 7‘1:} W UvhEe] A% 23 9AHTSFA) &
2 20.0%, = B F 3 A4l 78.6% 2 B .3} #|uk4te] gheko]
A vhebdth =3 wduEe] AU A4S AHEY
linoleic acid7} 45.9% 2 714 ¥k, 2 t}-& 2. 2 oleic acid
(18.4%), palmitic acid(13.7%), linolenic acid(11.8%) 2. &
=9tk &9 v D Ex}10) 7 9ol & oleic acid7} 37% 2 712
=& #3735 vl gl e, linoleic acid(34.9%), palmitic
acid(16%)9} 2.2 EA vebytc) ol Fx7) g &2
o] o] AAFshs 7hE-d] A WAl A S A Wzl
5 1870 2] Rkl A =2 A Al Yehgtel. 2 stearic
acid(18 : 0)7} 219, oleic acid(18: 1)7} <F 50% A= uvbd
linoleic acid(18 : 2)¢} linolenic acid(18: 3)7} Z+zt 1.34), 5.4
o Z71ste dAhS BEE S itk o]’ A F At
E 23X HMHTMUFA)®] 40.7%914 209% 2 FAastar, &
e E 3 A AN TPUFA)2 37.3%0l 4 57.7%2 Z7}s}
= AR5 2ok 3H FE9 AF-ol % @olA] oleic
acid?} 3.8% % <F 50%7} 7} A= A1, linoleic acid® 16.5% %
oF 1.38} Z7}5 9 linolenic acid-& 54.6% 2 ¢F 548 Z7}5]o]
b £} w9 AR AkabEA] WSS Vehg ol oh(23).

27013 =d ¥ v|ER et

WD EA G WL Ee] oAy 2o s AR E )
= Table 4} 2o}, WEYE2] - Z45(Ca) 152.0 mg/
100 g, ©}<3(Zn) 9.9 mg/100 g, »F2uH(Mg) 485.0 mg/100
g, 3 ¥ (Fe) 54 mg/100 g 2 viehydr} olaigt 3 o2 Z
Akel ) 8] Zhz} g 848N, okl 4.0u, vkl 240, A ¥
1.8 ii 7ol KTt

v e}lwl F Fo| A B-carotene FHFL i—rlﬂ kgt v el
ql As} AR oA glE vlER]l C 4 E9] g%
&7 3191 cH(Table 5). #| = F=}2] 7% retinol ¥ B-carotene

o] 7 &= A edol wletdl A o] 53] A& A= eyt

o} vt oy E o) 7§ & B-carotene ko] 21.3 mg/100
vletnl AR #abs) 1,180 IUE vhebuigich ulelwl
C FHE dLFA A= FEHA G g | HYES
203 mg/100 g= & = o] vlepyl Ast vh3/pA| 2 ol
o) o ko] 953 TUEE & ¢ gtk

=3l vl e}ul E(tocopherol)®] 7-%-X% o &2}l H] ) o
UrpEo] Ad] EA4 velste) F EFsEdake ddE
2} 7.3 mg/100 g, #1 L HE 32.1 mg/100 g2 oF 4.49) Eke).
TH ERHE SSAEE L v s 2y v ES
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Table 5. Vitamin A, C and E contents of buckwheat seed and sprout (dry basis)
Vitamins
Samples” A C E (mg/100 g)
(1U/100 g) (mg/100 g) a B 4 5 Total
BSE 0 0 02 0 6.8 0.3 73
BSP 1,180 203 55 0.1 25.9 0.6 32.1

Ysamples are same as Table 1.
Values are means of three replications.
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g £x}o]) ¥]8 @ -tochopherole] 27.58], ¥ —tochopherol
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Rutin &zt

W29 rutin %S HPLCE #4389 ov], 1 peak
o] o2 Re rutin®g #48F 23 WL E2A}E 1872
mg/100 g, Wl D} E-& 343,67 mg/100 g¢ FeFL vJelgl

o} Kwon(13)®] B3 waw SAAZA e 79 7=t
71FE2 2 WHERE 17.23 mg/100 g, 3ol 3 795 oL}
E-2 363.09 mg/100 g= ¥ A A1k A5 ehdisd
o} wheba] o F 20 ol oyl v E-o] R o] 5
e o] =& rutin S ded v E9HL &
it Ak e g rytine 3] B)AAA o g ¢l
3 A Ele E3A Age] AsARA A e gl
o o E FAFa, &Y, FTEHY oy Y ?—%ﬂl
Az Soll A E A B2 ofFofel A nf-$

A2 2Rk QIrH24,25).

ol Abe] A& Zgte Ml &3l E FU NP R o] &
H o EARcgE o okl - el "ol rutin §HEF
okl Fg AR AF el vEES o] &3]
= Aol o vpEA sl & ¢ glok o] o wd g A o) el
wulgo] 7 & ol 7dA 9 WU ES 2 Al F
Abgdell A4k Zlo] o A& ol ALEE, o] 5 S35
ofgr el /ML oo 7ha-4)
F 7ol B =)

_{

HEEAbet WU UES] dFAE H FEAES VIR &
Aste], A ENE ’\ZHEH oL £ 9] o] 84 7

Z+z}k 20.8, 13131_1_260/0]“‘4 “ﬂ"'blrgv] G5l of
7] =4S glutamic acid(2,764 mg/100 g)$} aspartic acid
(1,698 mg/100 g)ol it whol-E E3) tryptophane] ¥ 1.9u),
alanine®} tyrosinee] ¢¥ 1.8u), histidine®] ¢¥ 1.78] & & Z7}
e Ao vephdel sEuEe] F38 ARake linoleic
acid(45.9%)¢} oleic acid(18.4%)0] %t} vl E2}7} ot
o] WUrtE-2 A3l 7F-2-dl stearic acid(18: 0)7} 21%,
oleic acid(18: 1)7} ¢k 50% #A=% ¥R linoleic acid(18:2)
9} linolenic acid(18: 3) 7} 2442+ 1.3u0, 5.4 F71ste A4S
vehdisich W E U ES g ake 152.0 mg/100 g, ofd
9.9 mg/100 g, "F2ul4 4850 mg/100 g, ¥ 54 mg/100 g
olgdrt Wiy} &2 vjgul A, Cand E & 2 EFH 7| &
o2 7+7} 1,180 TU/100 g, 203 mg/100 g 28 3 32.1 mg/

100 golsith. E3] @ -tocopherol a2 v Ex}e)] B]3)
2759 =9t WH 2] rutin -2 343.67 mg/100
g2 vhExpuc) oF 188 B o ipehgr}
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