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Differences of Electrical Conductivity, Organic and
Inorganic Constituents in Leakage from Aged and
Non-aged Vegetable Seeds**

Tai Gi Min*

ABSTRACT : The leakage characteristics of electrical conductivity, inorganic constituents-K,
Ca, Mg and Na, total sugar and total amino acid from the exudates of some vegetable seeds of
viable and non-viable(artificially aged) were quantified to get basic information about the detec-
tion of the non-viable seeds. The crops studied were radish, cabbage, broccoli, onion and carrot.
The time course electrolyte leakage was different from viable and non-viable seed of cruciferae
but not sensitive in onion and carrot seed In inorganic constitueﬁts, potassium leakage was the
greatest amount and difference between viable and nen-viable seeds, but Ca, Mg and Na
leakages were not as much differences as potassium. Total sugar as glucose and total amino acid
as glycin leaked a lot more in aged radish, cabbage and broccoli seed than non-aged seed and the
large differences were appeared after 4 hour imbibition,

As a results, in general the leakages from the aged seeds were greater than from the non-aged
seeds in most components tested but they were varied depending on species or varieties and

components,
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Table 1. Germination rate of the seed(non-aged)
used in this experiment

Crop Germination(%)
Cabbage

(cv :Seoulbaechu) 90

(cv:Utgaribaechu) 90
Radish

(cv:Yonghyun) 88

(cv:Chongakaltari) 85
Broccoli

(cv:Eu-Green) 60

(cv:Greenchallenger) 74
Sesame

(cv:Ansan) 85
Onion 75

Carrot 70

— 534 —



R X EE

| BR{EEE| 2R

EREEES V= BFRAN BREEYY
(e]2) o] ¥ro 2 /i H & ue gLy 1
H 1A 2E BETFIA A7) AngsE
BEETEC BREEE dAFez solde
¢ & Aok 2y BT Mol wek o 28
e 2A Jeldn Qo 2L 5k
f&F<! Broccoli, F % jFEm@FoA = Al7to]
AgTE BERMEEE 287 324 et o
oy &t g FEETE 2R A 9
th HZole BERMEES single seed ©92
ASHORE ZAse 71AE ol &std EmTiEN
e ol83 % Yo BivFEFE ABO
2 #EpEA Eee) e 98 & 5 e 9
HE 7HA T Jopw, I Y 1o A9} o] FETF-9
T SBIbET o} eafET Aol 287} o
St T EERES S F s W= o
A5 Qe Z3r},

2. EHo| ER

5, viS, broccoli, v, FiETFol thelo
f@efErol B1tiETF o K, Ca, Mg 2 Na9] g
HE oirstd (o™ 2). 39 2014 B uhe}
2ol AH o= RILETA E Rito] &
ZHETET Boloy s FolE potassium
ol 7} ®ol WE AT, EF ol +FEkt
ANA&2HERD 7, wiF, broccoliol M Yot R g
Bot Bol IR = A} ol81d F4e 29 1004
o BEMAEE 943} v)seln] BEREEE] =
7Ve 7HH 2+ F8 84 F potassiumo]-&o] o}
U7t MAE s o) AL BT EREuE
7} broccoli>®¥jE>E $£o 2 Zd potassium
RWiHE o9 27] wEojr},

B A AN e migsh Sol M BTl 3
Aol 883 w3 AL potassiumOE A ztE =

o AL wHel Bol 9 g2ETo RbET
Ateloll imit & R} vl ZA Jeha )
7] g 2olt}, Ca, Mg @ Nak 8% 2 2l o}
Yzt g 2RI 2R ol ETiB{L 279
S&37lde H3EA g Aoz Bl ual
A] sinapinei@ii-& 883t TS EANAY R
A8 potassiumifi& ZAsle] WEREoZ ) #
MEZ #A0E & s Py Hxaod BiLET
Ejol] 0] 88 = U Aoz A,

3 epEe| E8

BT IFEWEEA B, R, &Y% 52
ZER 1 Qlem O Fols HE B oA 2
"rt. sucrose! P& FulF L Bl FQ EeE
g oln] raffinoselt} stachyose®: Z3zE
oA T8 prEip ol g8 A U

S A AFE o} o] BTE Boll RIS
W ojej7tA] EFREWEC] REEHed 2 F9)
HZ o7t obuth, gub 2 wjFiEFolA ET
7} Bl uet 242 Kio) st tE &)
H7F Aosw, B Algo A wiF 153F, 7 2%
%, broccoli 25F 2 W 15F, 49 € 32
Z} 15Z00 A BIkiET 2 @2ET Alold 2%
o] /S ZARBIATHE 2). § 2014 BH 7,
Hj 3, broccoli FEF ol iB{LiETFolA AlZto
Z4E g iRlio] 2R oy gt A, B
TS ZRT AU KHEES FAt @
2T o} BLRET Alo]ol] #5 RS R E o) &
3o SELIET-E WEst o3 = Jodad iR
e #BS ARSE FE & de Wi e 2%
stojol H o]t A7) 6§ "t oy
g BT EERE HY RHE o188 AL &
o wat 1 %Kol gl RoE Holn B
A BoA B +F R TN o a9FY A
oz yztdd.

4. 0j0| - 4te| 28
o} vk FEFOIA olul At iRl s
e olzlo] el BAUTE vrl 9o

— 535 —



500

500
{ Radish(Chongakaltari) Onion
400 ~ 400 -
A h
300 < 300 -
200 4 200
100 MM 100 |
0 Tt —— 0 +———r——r——r——r—
0 60 120 180 240 3000 360° 0 1 2 3 4 5
Time(min.) Time (min.)
800 500
700 ,_ Broccoli{Greenchallenger) 1 carrot
. 400 -
600 - ;
500 A 300
400 200 ~
300 1
100 -
200 J
100 1S . 00.1.;.?12.1
0 6 120 18 240 300 360 1 ) 0
Time (hr)
500
] Cabbage(Seoulbaechu)
400 ~
300
200 -
o
o W
0 +—r——r————r——r——r——
0 60 120 180 240 300 360
Time(min. )

Fig. 1. Time course of electrolyte leakage from viable and non-viable seed of 5 vegetable crops.

(Open symbol :control-viable seed, Closed symbol :aged-non viable seed)
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Fig. 2. Inorganic constituents(K, Ca, Mg and Na) leakage from viable(control) and non-biable seed(aged) of
5 vegetable crops.
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Table 2. The time course leakage of total sugar from control (non-aged) and aged seeds of vegetable crops

Crop Soaking time(hr) Control Aged
#g /ml pg/ml

Cabbage

(cv:Utgaribaechu) 1 20.2+ 3.7 427+ 4.8
2 23.7+ 9.1 133.8+13.5
4 28.1+ 8.3 816.9+17.3
8 30.5+ 9.0 1041.0£20.0

Radish

{(cv:Yonghyun) 1 85+ 1.6 5.8+ 0.4
2 13.2+ 3.5 7.9+ 0.7
4 10.6x 5.0 11.2£ 0.9
8 87.4+ 84 284.7+61.1

(cv:Chongakaltari) 1 57.3+ 7.6 98.9+13.5
2 58.8+11.2 172.5+30.0
4 171.7+45.9 420.5* 6.2
8 335.9+57.9 1127.1+£50.0

Broccoli

(cv:Eu-Green) 1 12.6+ 0.6 13.1+ 0.6
2 229+ 1.2 97.0£20.7
4 241+ 3.6 197.0+20.5
8 260.3+26.3 1018.0+23.0

(cv:Greenchallenger) 1 21.3+ 9.7 20.1+ 3.2
2 253+ 1.0 99.1+£12.6
4 282+ 1.0 193.7+26.6
8 252.5+33.0 1355.6+23.2

Sesame

(cv:Ansan) 1 619+ 6.2 50.5+ 2.5
2 77.8%+ 8.7 60.4+ 2.5
4 70.9+ 6.8 61.7+ 2.8
8 77.9+ 9.2 83.8+ 6.1

Onion

(Heungnong) 1 320+ 2.2 30.0+ 1.0
2 35.2+ 4.0 40.0+ 3.5
4 45.2+ 5.0 42.5+ 4.0
8 46,0+ 6.0 50.0% 6.7

Carrot

(Heungnong) 1 55.4% 3.5 40.2% 5.5
2 55.8+ 4.2 56.8+ 3.4
4 60.0+ 5.5 65.3+ 5.8
8 60.5+ 5.5 65.5+ 3.2

~ Total sugar is quantified from 0.5g of seed soaked in 15ml distilled water for 1, 2, 4 and 8 hours,
— The data are expressed as ug /ml+SE total sugar as glucose.
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Table 3. The time course leakage of total amino acid from control (non-aged) and aged seeds of vegetable

crops
Crop Soaking time(hr) Control Aged
M oM

Cabbage

(cv:Utgaribaechu) 1 26.0+ 3.8 52.0+ 6.0
2 36.1+ 9.5 117.5+ 4.5
4 73.3x 7.5 271.3+35.8
8 1135+ 7.8 459.3+22.1

Radish

(cv:Yonghyun) 1 19.8+ 8.9 228+ 2.5
2 38.1+ 7.8 40.3+ 7.5
4 40.6x 5.3 58.0+ 2.6
8 106.0+ 4.6 976.9+17.0

(cv:Chongakaltari) 1 46.4+ 3.2 51.6x 7.1
2 68.3+12.2 95.2+17.0
4 127.8+£26.5 142.1+ 2.7
8 209.5+10.1 269.0+15.9

Broccoli

(cv:Eu-Green) 1 115.3+26.5 184.4+15.0
2 118.6+22.6 322.0+26.5
4 270.1+33.1 528.8+66.8
8 553.7+£53.0 858.9+60.0

(cv:Greenchallenger) 1 41.6% 5.3 115.8+17.7
2 97.7£ 7.9 162.6+11.6
4 121.3+10.9 427.3+65.3
8 542.3+79.2 922.1+60.0

Sesame

(cv:Ansan) 1 27.4+11.6 52.9410.0
2 488+ 34 64.7+ 2.2
4 48.0% 5.5 69.8+ 6.1
8 48.4% 6.0 89.1+£17.6

Onion

(Heungnong) 1 22.3+ 3.2 20.5+ 5.0
2 25,5+ 5.5 289+ 3.3
4 30.0+ 6.5 32.9% 6.7
8 33.5+ 4.8 40.0+ 5.5

Carrot

(Heungnong) 1 33.2+ 5.8 356+ 5.9
2 40.2% 6.6 38.9+ 3.8
4 44,3+ 7.7 40.5+ 5.9
8 45.0+ 7.0 48.9+ 8.0

— Total sugar is quantified from 0.5g of seed soaked in 15ml distilled water for 1, 2, 4 and 8 hours,
— The data are expressed as M =SE total sugar as glucose.
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