T AW H 2 2Her P X| 31(3): 213-219, 2016
J. Korean Soc, Food Cult, 31(3): 213-219, 2016
B =7 A =S sEsel ol
Copyright © The Korean Society of Food Culture

N
al
0
AL

ISSN 1225-7060(Print)
ISSN 2288-7148(Online)
http://dx.doi.org/10.7318/KJFC/2016.31.3.213

CrossMark

click for updates

- L}EtAlL*
S st

Changes in the Nutritional Compositions of Soybean Sprouts Cultivated with Bamboo Ash
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Abstract

Analysis of nutritional compositions of soybean sprouts cultivated with bamboo ash was carried out. Bamboo ash was
utilized as sprouting water of soybeans and adjusted to 0.2, 0.6, 1.0, 1.4, 2.0, 6.0 and 10.0 g/L.. Stem length and contents
of isoflavone (daidzin, glycitin, genestin, daidzein, glycitein, and genestein) and vitamin C in soybean sprouts cultivated with
0.2 g/L. were higher than those in soybean sprouts cultivated with only water. Potassium, magnesium, and calcium of all
cultivation methods were detected in higher contents than others. In particular, potassium showed a high absorption rate in
the soybean sprouts. The major amino acid was asparagine (616.05~849.15 mg/100 g, soybean eq.), and contents of
lysine, leucine, and ornithine in soybean sprouts cultivated at 0.2 g/L. were higher than those of methods by only water and
addition of 6-benzylaminopurine. According to the results, soybean sprouts cultivated with 0.2 g/L of bamboo ash were

effective for increasing nutritional compositions.

Key Words: Soybean sprouts, bamboo ash, nutritional compositions, stem length

LA B

TS 27 AeAEeRE e W I ek
WO el e AT UEC] oFgoR ATl 7]Ey
o] 1w (Choi et al. 2002), AlDZ} 2o FARLe] Auy
7} HiL AS717ke] gom, A R vEll Fol F
& Bk olue} 7HAE A|ste] tiEE <l Ao de
o]-&% 3L AtH(Yoo & Jang 2011).

AAWEA] FuEel #g A2 AuEe] £ (Kang
et al. 2006b), acetic acid®} propionic acid 3 7HKang et
al. 2006a), 71E4HLee & Rhee 1999; Oh et al. 2007),
ion chip?} FE(Kim et al. 2005), %3} E(Kim et al
2005), 7% FZE(Choi et al. 2002), 21T 3ZE(Choi et
al. 2003), AIZvFE(Kim et al. 2004a; Kim et al. 2004b)
A2l olgt F3F 5o B 8% 54 ¥Hsk(Shon et al.
2008)°l &g+ A, asparagine A F/J(Byun et al. 1977),
ascorbic acid, riboflavin, thiamin 52| Y€} (Kim et al.
2005), AA&33HE(Kim et al. 2005), o7 =4HKim et al.
2005; Song et al. 2010; Cha et al. 2011), T2 (Yang et

al. 1984), BF=3H2(Shin & Choi 1996), 0] AZ2}E(Kim et
al. 2003; Kim et al. 2004; Kim et al. 2005; Chi et al.
2005; Kim et al. 2006), At 5] g3 H3IKOh et al.
2003) Zo] ofofsly = oqq. 8|3 AEAR 2AA 0
BA* 2] (Kang et al. 2004), ==Ho](Jeon et al. 2010), &
ZAL, CO, gas A 59 FUE SARS 918 A-+(Shin &
Choi 1996) 2 A &3F 7§41 (Kim et al. 2007), @373}
(Kim et al. 2003), AIZHWAKKim & Lee 2007), Zt}35
W]l  thAabl X HGE(Kim et al. 2009) 52| 715
4 A7 TR EAR

Felder B A R 70009 Ao 4w
(Jeon et al. 2010), 0‘01% S H AFHS 16g I=Z,

ChaH] 72 79, A 4F 39090 o2& F83F 28 A4o]
THKim & Lee 2007). :EM o H o] ofEl HEIe=
2] Yol gl oF 2ol wIid AR A A 5

7], B71EFo R HaljAld B Wdetol] osl Fulx= A5
7} & t}stal(Kang et al. 2006a), A5 Al 3

of sk E5 WAAA F7] S8l ~
AR glo] AlIEEiIA FEslof she ZAA1H
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a3 AAEAE A7l F5
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E%_] oF 400g£ 717} A7) Fot Eof] B o, ojufl AA
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> AF5S AuFE ol &aAT). 2417 B
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AuNst FUE-S Shin & Choi(1996)2] HEAH F29|=

10071¢] TUES FHsl wiSe] dolg SHst] HoS A
3o, F718E-E Al 0.5 g0 24 10 mLE 713
% CEMAF] microwave (MARS, Matthews, NC, USA)
£ o3} —Hré‘ﬂ"ﬂ o, el SRTE H7kste] 50

mLZ & F 3]A3le] ICP-MS(Perkin Elmer US/Analyst
800, Shelton, CT, USA)Z #-413}5]t}.
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4. 0|AZ k2 get 4

o|aFEHE S UATITAE 3 Al S $83t
A& SFH THKFDA 2011). ZF A& 5g°] 80% methanol
(MeOH) 50 mLE 7}8}o] 65°CollA 2A17F & 5, 2M
NaOH 5mLE 718 7d=0llA 2087 wibeieh. vhA] 1y
Z4F 2mL 718kal 80% MeOHS ©18-5t4 100 mLE 4§
3t T} membrane filter (0.20 um, Milipore Co., USA)Z
ofsfsle] AlggdloZ 1Tt HPLC #2492 Eclipse Plus
Cig column (4.6%250 mm, 5 pum, Agilent, Santa Clara, CA,
USA)S ©]83}, 1.0 mL/min®] 422 260 nme] #H&3}
oA 5™, column &= 40°CE ARSI
FAE F7F4(2% acetic acid -, A 72} MeOH
(2% acetic acid g+, B £1)S A3l oH, 852 AB
7F 8022002 AJFsle] 15F & 50:50, 25+ & 25:75, 30
T 0:1000] HE=F g o 1587 0:1002.2 T §FA]
71 gradient 89S o]&3ITh

olr

5. HIEZI C &2 24

HIER C S Kim et al.(2012)9] WES S-8&to] 2
AEATh 2 AR 0.5 g9l 5% HlERIARS 7Fete] 10 mLZ
83 T3 membrane filter (0.20 um, Milipore Co., USA)
2 o7sle] Adgdor ¢t} HPLC #2498 Nova-Pak®
Cig column (3.9%300 mm, 4 um, Waters, Milford, MA, USA)
S 0] 83k, 1.0 mL/min®] %522 254 nme| A&
A &ER2H, column 25 40°CE AT o5
L FF9(2% acetic acid FH)E ©]8&3F isocratic SEHS

ol-&-atitt.

6. 72l0t0| =ik Bt A

Selobulieal S Cha et al2011)2] HES S-83]
A5 ZF AR 1 goll &E AAE 918 10% trichloro-
acetic acid (TCA) 20 mLE 7}sle] #2313k T2 d4l&a]
(10,000 rpm, 4°C, 10min, Combi 514R, Hanil science
industrial, Korea)g J3t3ith. H4lEe] € 45 15 mLel
SF579 ether 2} 50 mLE 7}15ke] 8ujE-38sle] TCAS
AAG g EFS A%sE F, 02N sodium citrate
buffer (pH 2.2) 10 mLE %-83}3. membrane filter (0.20
um, Milipore Co., USA)Z o]}sle] 290 o] &3t} Al
Fole ol 25 #497](Shimadzu prominence series
HPLC, Kyoto, Japan)E ©]&3alo] EAa15lom, B2
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pack ISC-30/S0504 (Liy& AFE-3FAL, 018732 02N sodium
citrate buffer (pH 3.2)¢} 0.6 N sodium citrate buffer (pH
10.0) 2 0.2M sodium hydroxide solutionS AR5}t
ol 5ol 4L 0.6 mL/min, reaction solution®] %
0.2 mL/min® & 3t31o™, o792 350 nm, FF3HF-S
450 nm% 3}
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7. SAIXE
FAIA 2= Statistical Package for Social Sciences (IMB,
Armonk, NY, USA)ZS o|&3le Hizt EFHAE YeER
Atk T3 AlE 7] 2}o]= One-way ANOVASH AFS-7174

(Tukey-Kramer test)2 AA|SIH oM, B4 Al o4
p<0.052 ATt
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647F Al 5 Azl e FE T FEARIE 10074
o] FuES Fl wiEe] dols At ﬁﬂ&?{} A3
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Lee et al.(2002)2 Al, Mn2 2] &-2] 23S oA|shc}
3 BA5%oH, Kim et al(2010y> K —‘Svl 2o &k

o Tk A9 HEAl) S5 ZH2 Ueharkx s
Ao thg JTFE oPIAT Park & Lee@011)1e 2]
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K>Mg>Ca>Na>Mn>Zn>Fe>Cu—ng°]9}213% I % K, Mg,
Ca®] g2 e} 77120l Hlal 2 ko] Az -9l U
ATt gilﬂ& Aupet FAgolE Cu, Mn, Zne % gﬂxl &
koM, Kim et al.(2005)2] B9} 7o) F < K,

F8 e
Ca, Mgo.2 Uepste, 422742 29 FE AR oA
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1.25 ppme F7Fsle] 29 & ApigE FUE2 10.3 cm® F FAEsE LT A B A Sl A%
<Table 1> Stem length of soybean sprouts cultivated with bamboo ash (unit: cm)
Concentration of bamboo ash (g/L)
Control" B.AY 0.2 0.6 1.0 14 2.0 6.0 10.0
Mean£SD  8.8+0.97%  10.3+0.9" 9.7+0.6° 9.6+0.7° 9.2+1.0¢ 8.9+1.0% 8.7+0.9° 7.3£0.6° 6.2+0.6"

DControl: soybean sprouts cultivated without bamboo ash.

DIMeanzstandard deviation (n=30).

9B.A: soybean sprouts cultivated after the 6-benzylaminopurine (1.25 ppm) treatment.

Different letters in the same row mean significant differences at p<0.05.

<Table 2> Contents of minerals in soybean sprouts cultivated with bamboo ash (unit: g/100 g soybean wt. eq.)

Concentration of bamboo ash (g/L)

Minerals  Control" B.AY 0.2 0.6 1.0 14 2.0 6.0 100  Bamboo ash
Ca  02240.02%¢ 023+0.02° 023+0.02°  0.22+£0.02 02240.02°  0.22+0.02°  0.21£0.02* 0.19+0.02* 0.18+0.02* 1.28+0.02¢
Mg 021£0.02°° 021£0.02* 0.22+0.03% 0.23+0.02%¢ 0.24+0.02°% 0.24+0.02%% 0.25£0.02% 0.26£0.02° 0.26+0.01% 2.18+0.02"
Na 0.05£0.04*  0.05+£0.04* 0.04+0.03? 0.05£0.04* 0.05£0.04*  0.05+0.04* 0.04+0.03*  0.05+0.04* 0.05+£0.04* 0.19+0.03°
K 1.58£0.17%®° 1.57+0.14° 1.70£0.16*  1.77+0.12%¢ 1.88+£0.12% 1.95+0.15°  2.12+0.16" 2.46+0.12¢ 2.74+0.17" 18.08+0.04'
Cu ND? ND ND ND ND ND ND ND ND 0.010.00
Fe 0.01£0.00  0.01£0.00 0.01£0.00 0.01£0.00  0.01+0.00 0.01£0.00 0.01£0.00  0.01£0.00  0.02+0.00  0.07+0.01
Mn ND ND ND ND ND 0.01+0.00 0.01£0.00  0.01£0.00 0.01£0.00  0.14+0.01
/n ND ND ND ND ND 0.01+0.00 0.01£0.00  0.01£0.00 0.01£0.00  0.08+0.01

DControl: soybean sprouts cultivated without bamboo ash.
YMean=standard deviation (n=3).
YND: Not detected.

“B.A: soybean sprouts cultivated after the 6-benzylaminopurine (1.25 ppm) treatment.

Different letters in the same row mean significant differences at p<0.

05.
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3% T A FUES] A 6.0 gL vTHe] sEoA =
221t aglycone FE O] g FEg S7HE BIAL,
glycoside FEN2] &L 1.0 g/l = o E F43] =0
TE AF%E BAe oy Adike FE

vl co] g B4 Ad<Table 4>, AAEAE A7}t
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2. 0|AEefe gk 24 Al S 0.2~1.0 gL FE=Z At FUEES 1 Ffo]
o|AZEE e I X9} JEo] estrogend} H]SEl] (Kim EZNF Ale FA2 R =4 Yel e, 1.4 gL o139

et al. 2003) JoNA YoM Fthas o 2 AdaAA 4
o] =28 FUHKim et al. 2004). o] E AFo|ME=
glycoside JENC] daidzin, glycitin, genestin®} aglycone 3
Ej ¢l daidzein, glycitein, genestein & 6%¢] isoflavoneS
A et 2 A <Table 3> FriE-S Auizdel] A
o] Kim et al.(2003)2] B oM glycoside FENC] daidzin
7} genestin®] o] 90% oS AFA|EIAL YALH, 1 H]
£ 9F 1:19] 77Tk Kim et al.(2004)2] B 7oA ¥
A=A oM = tiF-E2] EZo] aglycone® Tt} glycoside
el 2 EA5h7] wWEol daidzin?  genestin®] ¥
aglycone FENQ) daidzein?} genesteint T} ¥ 102 AlF
Hojzlt}, olaEehe e AAEIAE HUtste 29
T gk FupEe] 2R AujE FAg R TS
<Table 1> F-2o| ©] FolAWHA A YEE o, vk

<Table 3> Contents of isoflavone in soybean sprouts cultivated with bamboo ash

.

il

TEE A FUEES 2358 FART e S
B3t olef 22 Ade 4719 A A <Table 1> H
S8 AN AGTE SR Qe AuiEd g v St
2 ALEARIL 02 gL s=2] AurE Auist Tl
749 AWSH =, isoflavone SFaF<Table 3> 8wt oju]z} H|E}l
9 C A=A dEh Sk Al Al oiuE 339
A7 FEZ AtE o)

Kim et al.(2005)y 8L7F A Frf=¢] vlgtl C o
< 8.8~209mg/100 g AAFFH) SR B35 2™, Byun
et al.(1977)2}, Shon et al.(2008)°] ¥ 113+ F}E-o] 13}
F= oF 00%= JEste] Axgo s ik A Mg C
FFE 88~209 mg/100 golt}. & AN E F AdEes

1SS 8.44~10.60 mg/100 go] oW, ARTHOR
AF Al 6.75~8.48 mg/100 g & 13~208) A2 FHF x}o]

oo

¢

(unit: mg/100 g soybean wt. eq.)

Concentration of bamboo ash (g/L)

Control" B.AY 0.2 0.6 1.0 14 20 6.0 10.0
Daidzin ~ 69.12+4.83%% 75.77+5.10°  69.46+5.52% 65.89+5.16° 55.3244.08° 53.08+3.78™ 67.35£8.09% 33.99+2.14* 46.03+4.71°
Glycitin -~ 427+049°  6.09+0.33°  6.55:025°  5.95£028% 543+022¢ 4.46+028°  643+0.62° 243+023°  3.56+0.33"
Genestin ~ 58.13£6.59*¢ 70.97+5.93°  66.54+4.75% 63.82+4.47°% 58.59+5.12%¢ 53.53+3.82% 69.26+9.61° 39.42+4.11*°  52.03+3.53°
Daidzein ~ 3.16£0.36°  545+033¢  4.42+0.19° 4.70£033°  3.00£0.28"  4.82+0.65° 328+0.17°  2.18£0.20°  2.30+0.23°
Glycitein ~ 0.01£0.00*°  0.04£0.01*°  0.06£0.02°  024+0.03°  0.32+0.03* 0.36+0.04° 0.46£0.06° 0.28+0.03*  0.48+£0.05°
Genestein ~ 0.52+0.09*  1.48+0.11°  1.54+0.07°  1.87+0.09°  124+0.11® 3.51+1.28°  1.48+0.18"  120+0.12°° 1.23+0.15®

DControl: soybean sprouts cultivated without bamboo ash.

YMeanzstandard deviation (n=3).

9B.A: soybean sprouts cultivated after the 6-benzylaminopurine (1.25 ppm) treatment.
Different letters in the same row mean significant differences at p<0.05.

<Table 4> Contents of vitamin C in soybean sprouts cultivated with bamboo ash (unit: mg/100 g soybean wt. eq.)

Concentration of bamboo ash (g/L)
B.AY 0.2 0.6 1.0 1.4 2.0 6.0 10.0
1021£0.07%  10.60+0.12°  9.69+0.09° 10.49+0.10° 8.54+0.54*  9.61+0.86°  8.85+0.07°  8.44+0.14°

Control"

9.59+0.07%°

Mean+SD

DControl: soybean sprouts cultivated without bamboo ash.

YMean=standard deviation (n=3).

9B.A: soybean sprouts cultivated after the 6-benzylaminopurine (1.25 ppm) treatment.
Different letters in the same row mean significant differences at p<0.05.
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<Table 5> Contents of free amino acids in soybean sprouts cultivated with bamboo ash

b2 2ot 2Le 217

=2FE serine, valine, alanine, histidine, isoleucine, phenyl-
alanine, aspartic acid, y-aminobutyric acid (GABA), threonine,
lysine, leucine, cystine =0l AHlA AT 4= ¢l
o} AlFo= HFeloksls E oA threonine, valine,
methionine, isoleucine, leucine, phenylalanine, histidine,
lysine 75 3% $Hatal AT

Cha et al.(2011)2] 747 asparagine -2 AU =3k
O 3 9 oppiet SHF IS MR HISS AT B
A UL, U 317 F5(0.2~10.0 gL)yS 2|3 Al
Z At FUE T 02~14 gL FUHEES FAE R
AFTE FRoU 2H oppicgto|u} F opw| ik S

°]

(unit: mg/100 g soybean wt. eq.)

Concentration of bamboo ash (g/L)

Control" B.AY 0.2 0.6 1.0 14 2.0 6.0 10.0
O-Phosphoserine 1.39 127 0.74 1.32 1.31 0.85 0.87 0.97 1.11
Taurine ND? ND ND ND ND ND ND ND ND
O-Phosphoethanolamine 049 0.63 0.67 0.74 0.46 0.24 0.41 0.33 0.33
Aspartic acid 20.80 24.58 20.10 21.07 18.00 15.36 10.23 11.97 13.89
Threonine 16.15 18.19 15.59 16.38 14.31 10.43 9.05 8.17 7.33
Serine 33.61 3545 30.35 32.65 23.71 21.72 16.79 15.80 17.15
Asparagine 841.21 849.15 809.09 798.25 740.86 725.34 626.86 616.05 655.71
Glutamic acid ND ND ND ND ND ND ND ND ND
Sarcosinet+Aminoadipic acid 22.10 19.09 16.74 17.14 8.91 13.44 ND 7.20 16.37
Proline 9.78 9.55 8.33 8.55 16.27 13.55 541 6.42 7.07
Glycine 322 4.02 3.93 439 9.33 3.44 4.55 4.52 3.10
Alanine 28.62 29.31 28.86 28.85 31.58 21.06 21.94 22.05 21.82
Citrulline ND ND ND ND ND ND ND ND ND
o~-Aminobutyric acid 1.40 1.49 1.23 1.19 0.44 0.77 0.35 0.29 0.30
Valine 30.78 36.08 29.64 31.07 2333 20.57 15.23 13.39 12.46
Cystine 10.26 9.01 8.77 9.28 11.25 8.53 7.76 9.61 12.60
Methionine 0.81 1.04 0.95 1.18 1.82 0.91 0.90 0.92 0.86
Isoleucine 2223 2551 21.19 2227 16.97 15.14 11.05 9.90 9.68
Cystathionine ND ND ND ND ND ND ND ND ND
Leucine 11.74 14.11 13.65 14.19 15.56 9.75 9.47 8.85 7.67
Tyrosine 429 425 4.16 4.65 7.44 3.60 4.19 4.03 348
Phenylalanine 21.67 26.50 2220 23.07 21.29 1533 12.94 10.52 8.78
[3-Alanine 2.83 2.97 2.61 2.84 3.27 2.01 1.89 1.88 1.68
[-Aminoisobutyric acid 0.36 0.31 0.30 0.33 0.38 0.28 0.24 0.26 0.31
y-Aminobutyric acid 16.35 15.78 15.28 15.71 19.76 14.84 16.96 16.98 14.09
Histidine 25.67 25.54 24.59 24.19 23.04 21.47 17.99 17.97 20.12
3-Methylhistidine ND ND ND ND ND ND ND ND ND
1-Methylhistidine 0.03 0.04 0.04 0.03 0.05 0.04 0.04 0.03 0.03
Carnosine ND ND ND 0.02 0.05 ND 0.02 0.02 0.05
Anserine 0.05 0.05 0.05 0.05 0.65 0.05 0.38 0.10 0.02
allo-Hydroxylysine 1.03 1.10 1.14 1.22 0.39 1.27 0.29 0.25 0.17
Ornithine 3.73 6.37 7.93 5.83 3.99 7.50 227 1.73 1.68
Lysine 12.38 14.49 13.89 14.07 14.36 10.11 8.76 7.81 7.06
NH3+Aminoethanol 8.51 8.17 9.38 7.75 8.49 9.37 6.72 6.68 7.26
Arginine 49.66 53.01 46.71 50.45 40.02 32.59 26.38 24.05 25.13

DControl: soybean sprouts cultivated without bamboo ash.
IND: Not detected.

9B.A: soybean sprouts cultivated after the 6-benzylaminopurine (1.25 ppm) treatment.
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