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Use of East Deep Sea Water for the Increase of Functional
Components of Ginseng (Panax ginseng C.A. Meyer) and
Tomato (Lycopersicon eculentum L.)

Cheonseok Woo and Wonhee Kang*
Department of Horticulture, College of Agriculture and Life Sciences, Kangwon National University,
Chunchon, 200-701, Korea

Abstract - This experiment was conducted to investigate the effect of deep sea water on fruit quality and yield of
tomato. In the deep sea water treatments, fruit growth and weight were decreased as the concentration of deep sea wa-
ter increased. Especially, the fresh weight of second truss was decreased significantly than first truss. Soluble solid
content was increased significantly in higher concentration treatment especially at 30mM and 40mM treatment. That
was increased more in the first than in the second truss fruits. Most of hexose in fruits were glucose and fructose.
The reason of increased glucose and fructose contents was the decline of growth because of salinity stress by deep sea
water treatment. however deep sea water treatment increased the lycopene content, especially in 20mM treatment. It is
assumed that deep sea water treatment cause induction and promotion of ethylene. The higher concentration of deep
sea water to the solution, the greater fruit quality improvement was noticed. However, proportional yield reduction ac-
companied concentration, 20mM deep sea water improved fruit quality without a significant yield reduction. The Re
content was the highest among ginsenosides in all treatments. The contents total of ginsenosides in all treatments, ex-
cept EC 8 ftreatment, was higher than those in the controlled treatment. The PT/PD value was 1.31 of the lowest in
the EC 8 treatment and was 2.52 of the highest in the EC6 treatment. Rf contents in high increase was detected at all
treated ginseng roots.
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Instrument Shimadzu model LC-10A
Column Waters Sugar pak
Mobil phase water 100%
Flow rate 0.5mé/min
Detector RID

Fig. 1. HPLC system for detection of hexose.
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Table 1. Effects of deep sea water concentration on fruit fresh
weight of Mini-carol tomato grown with Yamazaki solution.
Treatment started from 20 days after anthesis of first truss and
lasted to harvest of second truss fruits®

Instrument Shimadzu model LC-10A
Column Alltech Apollo Cjg

Mobile phase Methanol 100%
Flow rate 1.0m¢/min
Detector Uv

Fig 2. HPLC system for detection of lycopene.
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Instrument JASCO Japan
Column Merck chromolith (RP-18e)

Mobile phase 10% Methanol, 80% ACN
Flow rate 2.5mé/min
Detector uv

Fig. 3. HPLC system for detection of ginsenoside.

Fruit fresh wt. (g)

Cultivar " Treatment
st truss 2nd truss
Control 12.3a 13.7a
10mM 11.9ab 12.7b
Mini-carol 20mM 11.3b 10.4c
30mM 11.2b 10.9¢
40mM 10.0c 9.7¢

“Mean separation within columns by Duncan's multiple range test
at <0.05.

Table 2. Effects of deep sea water concentration on soluble
solid content of Mini-carol tomato grown with Yamazaki
solution. Treatment started from 20 days after anthesis of first
truss and lasted to harvest of second truss fruits”

Soluble Solid Content(Brix)

Cultivar Treatment
Ist truss 2nd truss
Control 8.3b 7.5d
10mM 8.5a 8.3¢c
Mini-carol 20mM 8.5a 9.5b
30mM 8.4ab 10.0a
40mM 8.4ab 10.0a

‘Mean separation within columns by Duncan's multiple range test
at <0.05.

Jo] THE FlEko. Alas

e o] 557} BE4E SR Aol

£

- 333 -



EEINEEE Korean J, Plant Res, 19(2) : 331~335(2006)

otk A 1814 % 10mM2} 20mM Hekrel 74 Bl S1t
govk, ) 28k4o] 79 30mMe 40mM Hek7t 7k Bol 271
Ak AT BE gEEonMel wEl FRigen, oz
Ketsumi 5(1991)2] Y=0ke Asanet SARIS:

EntE 4o FAEA

Al o] grA Sl Lycopene 3ol digh AL 2
= Table 3.3 2o} ERIE IS Mok @2 glucose}
fructoseZt THEEO|TL sucroses UlERE HEEQL) o= o
b Enjg9] ke glycose?t fructoseR o|RojFri= B
(Balibrea, 1996)2} Y2EIFTE Sucroses EIAIQ] FAEE ¢
o] T2 olFEe] FYFeE AT, TAR] olF Fri=
kI Ale)e) s el oA dojdth IR o)z
sucroses 1 ZRAPZE WOl AREAY sucrose synthase}
invertase@} & 40 2oz H3|wlo] glucoset} fructose
o] FHiE Ak, 72 aRlsle] gEeo] FRle) ulet 4w
7RI sigict. THY fructose@t glucose®] Tl ks
27 238 FolEs ol Aol 8 A7 FAERIA
oJsl fo} Ago] A Ao 7RI AeE Hilth

Table 3. Effects of deep sea water concentration on hexose and
lycopene content of Mini-carol tomato grown with Yamazaki
solution. Treatment started from 20 days after anthesis of first
truss and lasted to harvest of second truss fruits®

Cultivar Treatment Fructose Glucose Lycopene
(g g FW) (mg-g' FW) (ug-L")
Control 1.58b - 1.08b 174.8¢
10mM 1.51d 1.09a 131.6d
Mini-
20mM 1.54¢ 1.04d 409.1a
carol
30mM 1.46¢ 0.98¢ 220.0b
40mM 1.70a 1.07¢c 205.6b

"Mean separation within columns by Duncan's multiple range test
at <0.05.
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Table 4. The effect of desalinated deep sea water on the change of various saponin components. Note that Rgl increased from
EC 2 to EC 6 and Rf contents increased from Omg to near 10mg in non-dried ginseng roots

Ginsenoside concentration(mg/100g)

Treatment =2 1 Re Rf  Rhl  Rbl  Rc  Rb2 Rd  Rg3 Rh2 PI/PD Total
Control 146 5339 000 000 1303 951 58 531 000 000 1.6261 88.58
EC 2 370 4554 1278 000 1180 945 550 48 000 000 19645 99.57
EC 4 285 4562 820 000 1324 1048 610 513 000 000 16214 91.62
EC 6 329 6380 1130 000 1187 940 480 506 000 000 25181 109.52
EC 8 000 3195 1392 000 1490 1031 517 472 000 000 13068 80.97

Total saponis: Rbl+Rb2+Rc+Rd+Re+Rf+Rgl PD: panaxadiol ginsenoside (Rb1+Rb2+Rc+Rd) PT: panaxatriol ginsenoside (Re+Rf+Rgl).
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