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Characteristics of the Absorption of Cherry Tomato by the Application of
Chelated Calcium and Germanium

Young-Hee Jang*, Seung-Hwan Lee, Young-1l Park, and Kyu-Seung Lee'

Research Institute, Bionel co. LTD, Nonsan 320-837, Korea
JDepartment of Agricultural Chemistry, Chungnam National University, Daejeon 305-764, Korea

Bloods from slaughtered Korean native cattle (Hanwoo : Bos taurus coreanae) can be used in agriculture
with various beneficial effects on the environment. This study was performed to find out the effect of the
application of calcium and germanium, which are chelated with peptides made of cattle bloods on the
absorption of them by cherry tomato (Lycopersicon esculentum Mill.). Peptide was purified by enzymatic
hydrolysis and ultrafiltration from serum protein, which is composed of Asp, Glu, Lue etc. Chelated Ca
and Ge were produced by reacting the peptide with CaCl, and Ge-132°. Then, they were applied to cherry
tomato during cultivation period at the rate of 300mL x 3 times (10 days interval) for each tomato tree.
Application of chelated-Ca increased the Ca contents in leaves and fruits of cherry tomato showing as
19.9% and 23.4% in newerly prepared chelated-Ca-200 (200 mg L"), 8.1% and 6.8% in commecrial
Calciolid Ca-300 (300 mg L compared to 3152.6 and 63.2 mg kg'1 in control, respectively. Application
of chelated-Ge showed the increase in the germanium contents in both leaves and fruits of cherry tomato
by over 6 times than those of control and over 4 times than Ge 132°-20 application. As a result of this
study, it seemed that the application of chelated-Ca and chelated-Ge would be more effective than the
existing commertial one in the absorption of calcium and germanium by cherry tomato.
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Table 1. Amino acids composition of bovine serum.

Amino acid Concentration Amino acid Concentration
gL’ gL’
Asp 13.66 Tyr 2.81
Glu 11.29 Val 4.17
Ser 3.53 Met 0.75
Gly 1.94 Cys2 1.64
His 1.89 Ile 1.71
Arg 3.40 Leu 5.54
Thr 3.77 Phe 2.93
Ala 3.11 Lys 4.30
Pro 3.00 Trp 0.00
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Table 2. Effect of substrate & enzyme ratio on the FAA concentration of serum hydrolysates by various enzymes.

Sample Conc. +of Conc. gf Sample Conc. Tof Conc. ;)f

FAA MAA FAA MAA
gL' gL'

A 250:1 9.90 5.34 p’ 250:1 3.97 3.23

A 500:1 8.65 5.27 P 500:1 3.32 2.76

A 1,000:1 3.11 2.69 P 1,000:1 2.52 2.08

E 250:1 7.53 4.59 F 250:1 3.77 3.40

E 500:1 3.78 3.10 F 500:1 1.98 1.65

E 1,000:1 3.07 2.59 F 1,000:1 1.29 0.97

'FAA, free am1n0 acids,
E, esperase. ’p, protamex; F, flavourzyme.
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Table 3. Effects of Chelate-Ca application on the calcium
content in leaf and fruit of cherry tomato.

Ca treatment Ca

Leaf Fruit

------------- mg kg‘l-------------

Control 3152.6¢" 63.2¢
Calciolid Ca-300 3409.1bc 67.5b
Chelate Ca-100 3400.1bc 63.2¢
Chelate Ca-200 3781.1ab 78.0a
Chelate Ca-400 3940.1a 78.8a

"Values within a column followed by the same letter are
not significantly different at 5% level by Duncan’s multiple
range test.

Al T2 63.2 mg kg of] H|8) 2]t Chelate Ca—400
=788 mgkg ' = 18.10% F7ISIAIL 7229l oS 1}
el leh w3tz 2] Calciolid Ca—300 (3409.1, 67.5
mg kg )T} Chelate Ca—200 (3781.1, 78.0 mg kg )= A
27t Yol Eratal Jab whiof| ghE Audh
o] o} Ago|E ZH40] F4go| Be 243 AL &
Art,

Al B o] AYo|E Zrg Aol
S A R} OdOﬂfﬂ 2 *% 9] o] WL o]
oA AR o5z Jol A=
& 4 gk Eﬂ}ioﬂﬁ HW@ FHUe PCa” (CaCl) B
FHA et o|F FAg A} LH2 doA] 2 F4E
I QIS ot IH R 9] o]Fo] 2
31 (Chung 2001), Hg]ox] S48t ZEx 7%/} Yo &2
ol Fslal Askyte] I ol FE Tk SHlrt (Wilcox
1994), Z#o|E Z=0] He] 9 I A 9] g H3F
of thal oL W2 A-E7t o|Fol Aok ANt 7]E A
Hr} 52 S9E 297 fE] Zs 29 9 43 5ol
AR gt Q= Ao e



790 4538 ol

Table 4. Effects of Chelate-Ge application on the germanium
content in leaf and fruit of cherry tomato.

Ge treatment Ge

Leaf Fruit

------------- T S —

Control 1.7¢' 0.7¢
Ge 132°-20 25.0d 1.0c
Chelate Ge-10 51.7¢ 2.6b
Chelate Ge-20 64.3b 3.0b
Chelate Ge-40 80.3a 4.4a

"Values within a column followed by the same letter are
not significantly different at 5% level by Duncan’s
multiple range test.
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