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Abstract This study
sorghum bran extract using iron (Fe) as a new natural

investigated the chelation of a
colorant. The composition of the sorghum bran extract and
both
properties of the chelated colorants were analyzed using
calorimetry (DSC) and a

analyzer system(TGA). The sorghum bran extract solution

chelation conditions were examined. The thermal

differential  scanning thermal
showed a maximum absorbance at 281 nm based on UV/Vis
spectrophotometry. According to the chelation pH conditions,
pH 7.5 was the most effective. The chelation of the
sorghum bran extract increased rapidly when increasing the
iron concentration up to 2mg/L, with no further chelation
at a higher concentration. The particle size distribution curve
for the chelated tannin revealed four groups: 4.5~17 um,
20~42 um, 45~80 um, and 83~160 pm. In a DSC analysis,
endothermic peaks attributed to the pyrolysis of the extract
and chelated 318°C and 415°C,

respectively. In a TGA analysis, the chelation was shown to

tannin were found at

increase the final degradation temperature from 253°C to
382°C, confirming that the chelation improved the thermal
stability.
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Ammonium Molybdate Tetrahydrate (Oriental Chemical
Co., Ltd)
Catechin(+) (Sigma-Aldrich Co., Ltd)
Ciric acid (DUSAN pure Chemical Co., Ltd)
Cupric sulfate pentahydrate(Daejung Chemical Co., Ltd)
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Co., Ltd)
Folin-Denis reagent (Sigma-Aldrich Co., Ltd)
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Co., Ltd)
Hydrochloric Acid (DC Chemical Co., Ltd)
Iron(Il) sulfate (DUSAN pure Chemical Co., Ltd)
Potassium Sodium Tartrate (Junsei Chemical Co., Ltd)
Sodium Bicarbonate (DUSAN pure Chemical Co., Ltd)
Sodium Carbonate, Anhydrous (Oriental Chemical Co., Ltd)
Sodium Hydroxide (DUSAN pure Chemical Co., Ltd)
Sodium Oxalate (DC Chemical Co., Ltd)
Sodium sulfate, anhydrous (KISHIDA CHEMICALS CO., Ltd)
Tannic acid (Samchun Chemical Co., Ltd)
Vanillin (Sigma-Aldrich Co., Ltd)
Zinc Acetate (SHINYO PURE CHEMICALS CO., LTD)
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Figure 1. UV/Vis spectrum of sorghum tannin.

Table 1. Components of Sorghum extract (mg/1g)

Total phenolics (mg TAE"/g) 364
(Condensed tannin (mg CE?/g) 263)
Reducing sugar (mg GEV/g) 116
Non-reducing sugar (mg GE¥/g) 131
Protein (mgN*/g) 86
Water 62
Others 241
DTannic acid equivalents.
?Catechin equivalents.
)Glucose equivalents.
“Nitrogen equivalents.
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Figure 2. Effect of pH on chelation of Fe and Sorghum tannin.
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Figure 3. Effect of FeSO,4 concentration on chelation of Fe and Sorghum
tannin at pH 7.5.
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Figure 4. Particle sizes of chelated sorghum tannin in solution.
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Figure 5. DSC thermograms of Sorghum extracts.
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Figure 6. TGA thermograms of Sorghum extracts.

Aoz JHEHE FA Holm, $eo
A= 28 oocvmt - EldRYg 238 ¢ & Zog
= T Ao} A oS}t o) FH %’
—E 382°CO1H EIOM% & 4 o, &
1E
_%_

A s

—,—‘GH T n’\%

4 BP0 A (34.62%)001 A1

ko2 ro X

2=
46.38%= ZHo|ES} o] &
- o)
N = 1

o] o}
=

A

g
S

g 4= 2tk DSCY TGA 4]
FYAS IAITE AS Fe

=

o
o

15
sl 2zl

f
py
I—:—__

L
R

ko
©

T TA FHEY U= Bl AlZE A
29 &8 7HeAES dolr] flsiA FE2H
EAM"% w, Feote] A olE whg 273}
Aol tigt oA 7ER] 0] RAREATH
ETEi F29 7Y FF 2HEHME
281 nmellA] ERde] 23 FHu &4 peaks 2
pH Z7e] w2 ZAyo)Es} Bk E pH 7.59

= re
g3
o

= e ol
lo
oX,

_|:= ﬂllO 10 Fll‘

i

|

[ ri-l}%l—)
i&oﬁ—bﬁ
rzﬁﬂ

_ﬂ_lﬂ,o

N o



Chelation of Tannin from Sorghum Extract using Fe(II)

o]0t Fe 5 2mg/L 7= 27
7}0}\% 2 o]} FEoAME H o]
< fle Ao® yehuit
Mzl QA A7E 4517 pm,
20~42 pm, 45~80 um 83~160 um HH | Y] ZFOZ ol
Zg 1 SlHE DSC EA oM ERde] ZolE

b
n:
o
0, O
Nzl
)
ol
ol}l _IN

= A=

stof]  whet ‘ﬁ‘:' ol 71918 FE  peak7t A STt
(318°C > 415°C)8th= A gl & & Uoen, TGA L]
M= AR A& Lx=7} 253°ColM 382°CTHA] sl
e & T o, AYolEs= & A8 S %%Wﬂtlf A
< It

=353 9 wsH|e Rl ]
%ﬁ%ﬂxﬂi FPF2A Yientol 2. °f§71* < o]&3 {4
ulggr AAMA A8-3l AE(PI00920403201301)00 4 U 4

References

Salunkhe DK, Jadhav SJ, Kadam SS, Chavan JK (1982) Chemical,
biochemical and biological signicance of polyphenols in cereals and
legumes. CRC Crit Rev Food Sci Nutr 17: 277-305.

Deshpande SS, Sathe SK, Salunkhe DK (1984) Chemistry and safety of

plant polyphenols. In M. Friedman (Ed.), Nutritional and toxicological
aspects of food safety, New York, NY: Plenum Press, pp. 457-467.
Grmmer HR, Parbhoo V, Mcgrath RM (1992) Antimutagenicity of poly

phenol-rich fractions from sorghum bicolor grain. J Sci Food Agric
59: 255-256.

Rhee JM, Kim CK, Kim GJ (1983) A study on natural dyes (III)- the
extraction of sorghum pigment from the husk of sorghum seed. Text
Sci Eng 20: 151-157.

Strumeyer DH, Malin MJ (1975) Condensed tannin in grain sorghum. J
Agric Food Chem 23: 909-914.

Rhee JM, Kang YE (1977) A study on natural dyes (II)- the color alteration
of sorghum pigment due to light fading. I Technol Sci 9: 161-166.

Lee JH, Cho SH (1978) A study on utilization of the sorghum pigment. I
Technol Sci 4: 15-20.

Woo KS, Seo MC, Kang JR, Ko JY, Song SB, Lee JS, Oh BG, Park GD,
Lee YH, Nam MH, Jeo HS (2010) Antioxidant compounds and
antioxidant activities of the methanolic extracts from milling fractions
of sorghum (sorghum bicolor L. moench). J Korean Soc Food Sci
Nutr 39: 1695-1699.

Naczk M, Shahidi F (1989) The effect of methanol-ammonia-water
treatment on the content of phenolic acids of canola. Food Chem 31:
159-164.

Price ML, Scoyoc SV, Butler LG (1978) A critical evaluation of the
vanillin reaction as an assay for tannin in sorghum grain. J Agric Food
Chem 26: 1214-1218.

Nelson N (1944) A photometric adaption of Somogyi method for the
determination of glucose. J Biol Chem 153: 375-379.

AOAC Official method (2001) Protein (crude) in animal feed, forage (plant
tissue), grain, and oilseeds block digestion method using copper
catalyst and steam distillation into boric acid.

da Silval L, Taylor J (2004) Sorghum bran as a potential source of kafiri.
Cereal Chem 81: 322-327

Amarowicz R, Troszynska A, Shahidi F (2005) Antioxidant activity of
almond seed extract and its fractions. ] Food Lipids 12: 344-358.

Bae SJ (2004) Dyeability and functional characteristics of arecae semen
extract. Fam Environ Res 42: 63-72.

Nam KY, Lee JS (2010) Dyeability and functionality of catechu(part I)-
characteristics of catechu and dyeing properties of cotton-. J Korean
living Sci association 19: 699-707.

Curr Res Agric Life Sci (2015) 33(1): 1-5



