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and Development of Functional
Products in Peanut Sprout)
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SUMMARY

Subject 1. Establishment of Mass Production System for High-quality Peanut
Sprouts.

The present study was conducted to develop mess production methods for peanut sprouts that
is considered as a field of blue ocean among the agricultural products.

Germination temperature appropriate for production of high-quality peanut sprouts was 27C.
Topyeong’ was the best as a major cultivar for peanut sprouts production. peanut sprouts at
the growth stage of 8th day, and older plants with advanced growth showed deteriorated
merchantable and eating quality.

Resveratrol compound was not found in the seeds, but its highest amount was detected from 9-day
old sprouts. Root tissues contained the highest amount of Resveratrol, followed by hypocotyl.
Relatively low level of resveratrol was detected from epicotyl and the minimum amount was contained
in cotyledons.

Dry heat treatment of peanut seeds reduced the incidence of the rot. The condition at 5
2T for 10 h. was the most efficient for seed treatment without inhibiting seed viability
significantly.

The general growth and lateral root development of peanut sprouts were suppressed by
Indo-B which is used for inhibiting root formation and promoting hypocotyls. The treatment of
gibereline promoted hypocotyl elongation, but it did not influence on the growth of hypocotyls
and root system.

UV-B treatment reduced the incidence of the rot, and its effect was highest at 12 h treatment.
The best light quality for the growth of peanut sprouts was the combination of red and blue at
8:2 ratio.

The best water temperature applicable to high quality peanut sprout production was 25C. The
growth of peanut sprout was inhibited by the high temperatures above 35T and low
temperatures below 15C.

The incidence of the rot was reduced under 70% relative humidity(RH). This level of RH was
also appropriate for the growth and stable production of peanut sprouts.

The best irrigation method for peanut sprout production was overhead watering. Overhead
watering resulted in better growth and lower rot incidence compared to bottom watering,

The best watering interval was 2 h, for 2 min per each watering for stable production of
high-quality peanut sprouts. watering interval longer than 8 h tended to inhibit the growth in
general.

_16_



In comparison of growth rate after treatment with Hponex and MS medium as nutrients, the
highest effect on growth rate was shown at Hponex 250ppm.

The treatment of Chamsiru and 6BA inhibiting lateral root development reduced the
number of lateral roots and suppressed hypocotyl elongation, but increased the diameter of
hypocotyl.

Watering of GA; and Chamsiru mixture enhanced the growth in general, and the best
treatment was GA; 50mg/L + Chamsiru 8.40mg/L.

The better growth and stable production of high-quality peanut sprout were possible when
watering solution was replaced every day.

Among the compounds used for the production of functional peanut sprouts, red clay water
showed the best growth. The treatment of Selenium showed the effect on the growth similar to
non-treatment. The treatment of Chitosan resulted in higher growth rates than non-treatment but
lower than red clay water.

The manual for the production of high-quality peanut sprouts is as following. Seeds are
soaked for 2 h at 277, irradiated by UV-B for 6 h, and then cultivated for 7 days at 27°C and
70% RH under the darkness. During the cultivation, watering needs to be conducted every 2 h

with 2 min interval and the watering solution has to be replaced every 24 h.

Subject 2. Screening of a Bioactive Compound and Practical Application from

Peanut Sprout

The neuroprotective effect of extracts from various parts of peanut sprout against
glutamate-induced neurotoxicity on N18-RE-105 cells was investigated. This study was performed
to evaluate the neuroprotective activity from the extracts of whole (WME), head (HME), and
stem (SME) of peanut sprout those were treated with methanol. The neuroprotective effect of
these extracts was measured by MIT reduction assay, LDH release assay, phase-contrast
microscopy and flow cytometric analysis on the N18-RE-105 cells. Among these extracts, HME
that showed the higher neuroprotective effect than others was further fractionated with hexane,
diethyl ether, ethyl acetate, and water layer according to degree of polarity.we established a
screening system using NI18-RE-105 cells to identify therapeutic agents that can protect cells
from glutamate toxicity. During the course of our screening program, we recently isolated an
active compound, 8,13-dihydroxy-9,11-octadecadienoic acid (PSE-1), from peanut sprouts, which
prevents glutamate-induced cell death. The chemical structure of PSE-1 was identified using
spectroscopic methods and by comparison with the value in the literature. The antioxidant and
neuroprotective effects of PSE-1 were evaluated. The results of the assays demonstrate that

PSE-1 has neuroprotective effects and that PSE-1 could be a new potential chemotherapeutic

_17_



agent against neuronal diseases. And, peanut sprout were used for alcoholic fermentation and

vinegar preparation these imply possibility of commercial application.

Subject 3. Development of Mass Production Methods for Peanut Sprouts and
Health Food Products

To evaluate peanut sprouts as functional food materials, we investigated its biological
activities and the quality characteristics of soybean yoghurt and functional beverage used peanut

sprouts powder and extracts.

1. Of all the samples tested, Gyeong-buk peanut had the highest germination rate. The
resveratrol content was higher peanut sprouts in than in peanuts. The resveratrol content of
Gyeong-buk peanut sprout (155 pg/g) was the highest among all tested samples. The
resveratrol content of cotyledons Gyeong-buk peanut sprout of had the highest (24.89 ug/g),
followed by the roots (12.66 ng/g), but resveratrol was not detected in the stems.

2. The contents of moisture, crude protein, crude fat, ash and carbohydrate in the proximate
compositions of Gyeong-buk peanut sprout were 6.69%, 35.58%, 33.08%, 2.96% and 21.96% as
dry bases, respectively. Compared to peanut, peanut sprout contained higher protein content,
lower crude fat content, and little difference in mineral content. The amino acid content of
peanut sprout (2551.8 mg/100g) was higher than that of peanut (87.89 mg/100g). Specifically,
the asparagine content of peanut sprout (834.54 mg/100g) was the highest among all amino
acids. Saturated fatty acids such as myristic acid and palmitic acid were detected in peanut,
whereas the content of unsaturted fatty acids such as oleic acid (31.19 g/100g) and linoleic acid

39.24 ¢/100¢g) in peanut sprout were higher than those of the other fatty acids.
8 8 p P g y

3. The polyphenol levels in the sprout extracts were higher than those of the peanut extracts.
The phenolic content of the Gyeong-buk peanut sprout extract (204 mg/g) was the highest of
the tested samples. After 9 days of germination the peanut sprout extracts had higher activities
than those of the peanut extracts. In particular, the activity of Gyeong-buk peanut sprout extract
was the highest (37.67% at a concentration of 200 uL/mL), and its reducing power demonstrated
a similar trend. The DPPH radical scavenging activities were measured for methanol extracts of
cotyledon, root and stem of Gyeong-buk peanut sprouts; the activity of cotyledon was the

highest (90.96% at a concentration of 200 ulL/mL). ABTS radical scavenging and [-carotene
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bleaching activities also were higher in the cotyledon extract than in those of the root or the
stem. The resveratrol content was higher in the Gyeong-buk peanut sprout extract than in the
Gyeong-buk peanut extract (15.05 pg/g and 142 ng/g, respectively). These results suggest that
peanut sprouts potentially could be used as a functional food material exhibiting antioxidant

effects.

4. To evaluate peanut sprout extracts(peanuts are origin from Gyung-buk, Chung-buk, Jeon-buk,
China) as a cancer preventive material, we investigated its anti-proliferative effects in various
cell lines(MCF-7, HT-29, RC-58T/h/SA#4). Gyeong-buk peanut sprout extracts decrease the
number of viable cancer cells, but the other extracts didn’'t showed anti-proliferative effect.
Resveratrol significantly decrease the number of viable RC-58T/h/SA#4 cells in a dose- and
time-dependent manner. On the other hand, only Gyung-buk peanut sprout extracts immune

activities were detected by using mouse spleen cells and macrophage cell lines.

5. The quality characteristics were investigated with use of soybean yoghurt added with
different content(0.5, 1.0, 2.0 and 3.0%) of peanut sprouts powder during fermentation. The pH
was decreased in all the treatments, also titratable acidity was gradually increased during the
fermentation. Hunter color values, lightness (L) of the yoghurt colors were decreased as the
concentration of peanut sprout powder, whereas the yellowness (b) and redness (a) were
increased. The sugar content of the yoghurt prepared with peanut sprout powder was increased
before fermentation but they were decreased the content during fermentation. Viscosity of
peanut sprout yoghurt was increased during fermentation. Lactic acid bacteria of the yoghurt
was increased with the addition of peanut sprout powder and all samples had increasing levels
of lactic bacteria over the ferment time. The sensory properties, such as flavor, color, taste and
overall acceptability, of the yoghurt containing the 0.5, 1% peanut sprout powder were the
highest among tested peanut sprout yoghurt. The peanut sprout yoghurt increased antioxidant

activities in a dose-dependent manner.

6. The quality characteristics were investigated with use of soybean milk added with different
content(1.0, 3.0 and 5.0%) of peanut sprouts extracts. The pH was decreased in all the
treatments, also titratable acidity was gradually increased. Hunter color values, yellowness (b)
and redness (a) of the soybean milk colors were increased as the concentration of peanut sprout
extracts. The sugar content of the soybean milk prepared with peanut sprout extracts were not
changed. The turbidity of the soybean milk prepared with peanut sprout extracts were increased

at concentration of 5.0%. The sensory properties, such as flavor, color, taste and overall
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acceptability, of the soybean milk containing the 1.0% peanut sprout extracts were the highest

among tested peanut sprout soybean milk.

7. We producted vinegar beverage(blackberry, blueberry, pomegranate) added with different
content(1.0, 3.0 and 5.0%) of peanut sprouts extracts and these were investigated its quality
characteristice. The pH was increased in all the treatments as the extracts concentration
increasing, also titratable acidity was gradually decreased. Hunter color values, lightness (L) of
the beverage colors were decreased as the concentration of peanut sprout extracts, whereas
yellowness (b) and redness (a) of the beverage colors were increased as the concentration of
peanut sprout extracts. The sugar content of the soybean milk prepared with peanut sprout
extracts were not changed. The turbidity of the soybean milk prepared with peanut sprout
extracts were increased in the dose-dependent manner. The sensory properties, such as flavor,
color, taste and overall acceptability, of the blackberry vinegar beverage containing the 1.0%

peanut sprout extracts were the highest among tested peanut sprout vinegar beverages.

8. The quality characteristics and antioxidative activities were investigated with use of soybean
milk added with 1.0% of peanut sprouts extracts. The peanut sprout soybean milk increased
antioxidant activities(DPPH assay, reducing power, ABTS radical scavenging assay and
-carotene bleaching assay) in a dose-dependent manner. The pH and titratable acidity was not
changed during the storage period. Hunter color values, lightness (L), yellowness (b) and
redness (a) of the soybean milk colors were unvaried. The sugar content of the soybean milk
prepared with peanut sprout extracts were not changed, but turbidity were increased
time-dependent manner. General bacteria and E.coli of the soybean milk was increased without
the addition of peanut sprout extract, but the soybean milk that including peanut sprout extract
was not detected until 21 days. The sensory properties were evaluated use of soybean milk
added 1.0% of peanut sprouts extracts and various sugar contents (0, 5, 10, 15 Brix°). The
sensory properties, such as flavor, color, taste and overall acceptability, of the soybean milk
containing the 1.0% peanut sprout extracts and 10 Birx° sugar contents were the highest among

tested peanut sprout soybean milk.

9. The quality characteristics and antioxidative activities were investigated with use of blackberry
vinegar beverage added with 1.0% of peanut sprouts extracts. The pH was decreased in
time-dependent manner in different temperature (35, 457C), also titratable acidity was gradually
increased as the extracts concentration increasing. Hunter color values, yellowness (b) and

redness (a) of the vinegar beverage colors were increased as the time-dependent manner, and
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the values were highly showed at 45°C, especially. The sugar content of the vinegar beverage
prepared with peanut sprout extracts were not changed. The turbidity of the vinegar beverage
prepared with peanut sprout extracts were increased at 45C, time-dependent manner. General
bacteria and E.coli of the soybean milk was not detected in with and without the addition of
peanut sprout extract until 24 days. The peanut sprout soybean milk increased antioxidant
activitieslDPPH assay, reducing power, ABTS radical scavenging assay and [-carotene bleaching

assay) in a dose-dependent manner.
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ZARAEE A WS ZAIF A A 1 (International Rules for seed testing)2] 1-2-8H2-HZ 7|
(130Coll A 1A1ZF AZ Anron, 1985)0] Fslo] @QAAIFT o2 FHEFFES 4HE3F TH(fresh weight
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Table 1.1. Effect of #germmatlon temperature on Fercent germination and number of days

to 50% of the final percentage (Tsp) of different cultivars peanut seeds.

Temperature Jopyeong Vietnam China
(C) Germination Tso Germination Tso Germination Tso
(%) (days) (%) (days) (%) (days)
15 78.3 419 72.3 5.26 75.3 4.74
17 84.2 3.29 70.8 4.87 77.8 4.36
18 92.6 287 924 3.83 90.3 391
20 922 243 94.2 3.02 922 3.23
22 95.8 1.84 91.3 231 93.3 2.69
24 96.0 1.67 94.0 1.84 90.0 2.65
26 96.3 1.28 95.3 1.70 93.3 2.64
27 96.8 1.13 96.2 1.23 95.2 218
29 947 124 947 142 90.7 245
30 93.0 1.20 94.0 1.22 87.0 222
LSD.05 28 0.20 24 0.18 27 0.21

Seeds were dark-germinated at various with germination temperature for up to 8 days

Means in columns were separated by LSD at P= 0.05.
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Table 1.2. Morphological characteristics of different cultivars peanut seeds.

. Seed size (mm) 1,000 Seed coat
Cultivars , Seed type
Length Diameter  seeds weight(g) color
Charmpyeong 18,28+1.4 9.68+0.3 965.3 Ellipse Brown
Jopyeong 19,28+1.6 9.86+0.5 954.9 Ellipse Brown
Mikwang 19,07+1.2 8.65+0.4 7429 Ellipse Brown
Palkwang 19,11+1.3 9.93+0.2 872.7 Ellipse Brown
Pungsan 19,75+1.3 10.01+0.2 977.3 Ellipse Brown
Seonan 18,20+0.9 9.10+0.3 895.3 Ellipse Brown
China 18,78+1.1 9.35+0.2 709.1 Ellipse Brown
Vietnam 12,45+1.2 6.93+02 389.3 Ellipse Brown

) $A EZEL Zxlo] 2oy} 182mm~19.8mm Mol A%, AFHAAL 8.65mm~10.0mm
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to 50% of the final germination percentage(Ts) of peanut
seeds. Seeds were dark germinated at 27 C for up to 14 days

Fig. 1.1 Effect of different cultivars on percent germination and days
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Photo. 1.1. The growth of peanut sprout Jopyeong” in growth incubator.
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Table 1.3. Effect of different peanut cultivars sprout on hypocotyl length and diameter as
influenced by growth periods. Seeds were dark cultured at 27 Cfor up to 8
days.

Hypocotyl length(cm) Hypocotyl diameter(mm)
Cultivars Days after seeding Days after seeding
3 4 5 6 7 8 3 4 5 6 7 8

Charmpyeong 0.7 12 14 17 20 25 392 416 428 458 482 484
Jopyeong 12 22 28 33 35 42 496 538 558 583 585 592
Mikwang 09 13 19 25 27 31 354 367 376 407 408 410
Pungsan 05 08 09 10 13 17 380 389 405 447 461 499
Seonan 09 11 13 17 26 28 373 392 449 449 473 479
China 31 42 46 61 66 70 473 514 527 540 560 570
Vietnam 1.1 28 47 52 67 69 374 437 446 460 462 468
LSD.05 02 03 06 07 12 14 021 032 043 046 036 0.31

Table 1.4. Effect of different peanut cultivars sprout on root length and number of lateral
root as influenced by growth periods. Seeds were dark cultured at 27 C for
up to 8 days.

Root length(cm) No. lateral root

Cultivars Days after seeding Days after seeding

3 4 5 6 7 8 3 4 5 6 7 8
Charmpyeong 1.0 22 31 38 47 53 0 0 50 65 83 93
Jopyeong 23 45 51 60 62 72 0 8 92 104 121 142
Mikwang 22 37 49 50 56 57 0 4 92 92 120 150
Pungsan 07 12 15 20 22 29 0 0 41 41 72 82
Seonan 12 22 23 35 44 58 0 0 41 65 71 96
China 1.8 31 42 61 66 70 0 0 62 154 154 212
Vietnam 31 74 102 124 131 143 0 0 110 162 252 272
LSD.05 03 04 07 12 11 15 0 03 21 24 22 25

Table 1.5. Effect of peanut cultivars sprout on epicotyl as influenced by growth periods.

Seeds were dark cultured at 27C for up to 8 days.

Epicotyl(cm)

Cultivars Days after seeding
3 4 5 6 7 8
Charmpyeong 0 0 04 1.2 1.3 20
Jopyeong 0 0.9 1.1 1.8 24 4.6
Mikwang 0 0.5 0.7 11 15 28
Pungsan 0 0 0 04 0.8 1.0
Seonan 0 0 0.8 0.8 14 1.8
China 0 0 0.8 14 3.1 3.3
Vietnam 0 0.7 1.3 23 3.6 6.9
LSD.05 NS NS 04 04 0.3 0.5
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E

Photo. 1.2. Effect of different kind of peanut sprout cultivars on seedling

growth fort 7 days after sowing at 27°C.
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Pohewo] wAgle]l F7h AAY FAE olgols 2 Folrh glort WolbEel Too] 03
B wEEo] A5 Gl ) A4S olAlshs B Agacle Fs gz oEe
S Sl wi Alel fasks wold AAEE AWae) ojalA A, Le B AeTFFL A

Y P4 225 MRSl FARE FUAIAT, ABA, HFSEH S B AL djFL R

Table 1.5. Effect of removal seed coat on percent germination, Tsp and earth growth of
'Jopyeong’ peanut seeds.

Growth *
o Hypocotyl ~ Root Epicotyl Dry
Germination Tz length  length length Fr?h weight
Seed treatment (%) (days) (cm) (cm) (m) "8 e (mg)
Incubation at 20 C
De-coated 978 a ” 057 b 365 b 440 b 277 a 242 a 416 a
Intact 100.0 a 0.78 a 3.89 a 6.63 a 3.24 a 247 a 422 a
Incubation at 27 C
De-coated 992 a 045 b 372 a 520 b 312 a 249 a 423 a
Intact 100.0 a 0.67 a 393 a 6.78 a 355 a 253 a 434 a

“ Determinated 7 days after seeding
¥ Means in columns with each germination temperature were separated by DMRT at P
= 0.05
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Fig. 12, Changes in percent moisture content of peanut
seeds during the germination in the dark at 27 T
Thirty seeds were placed in a 9 cm petridish with
15m¢  distilled water. Moisture content was
measured every hour for the first 12 hours, and
then 12 hours thereafter for 144 hours. The initial
moisture was 7.7% on a fresh weight basis. Arrows
mark the time when the first seed germinated.
Each point is the mean of three applications.
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Photo. 1.3. Change in growth of peanut sprout at 27°C as affected by growth

periods. Peanut sprout were investigated for up to 7 days.
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Fig. 1.3. Changes in cotyledon, hypocotyl, root and epicotyl on
the growth of peanut sprout for different growth
stage days after seeding of peanut seeds. Seeds were
dark germinated at 27°C for up to 14 days.
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& AT v el EL 2751g/g, AR AddlA ez FRaFo] v 5.7ug/ge] YERITH
o)de] AidA FFLE FAVIHANAE B BEES T R} FFUEE AJ7ESHAA]
o 221 2} E Z(Resveratrol)A&-0] 17.2ug/g S7F5}HTH

Table 1.6. Comparison of resveratrol content in ‘Jopyeong’ peanut sprout as affected
by different growth stages.

Resveratrol

(ug/8)

Growth stage (days) Topyeong’ Vietnam
0 tr tr
1 tr tr
) 1.3 2.0
3 23 6.5
4 56 8.0
5 59 15.3
6 5.8 14.7
v 70 10.8
g 78 11.2
9 171 12.3

Sample: 1.0g

Extraction solvent: 80% methanol (20mL)

Extraction method: Sonication for 2hr.

Filteration: 0.45m membrane

HPLC analytical conditions

Instrument: Dlonex HPLC Ultimate 3000

Column: Edlipse XDB-C18, 4.6¥150mm, 5m, Agilent

Detector: Photodiode Array Detector (UV/vis 308 nm)

Solvent A: Water (0.1% TFA)

Solvent B: Acetonitrile (0.1% TFA)

Gradient conditions
Omin, 10%B; 2min, 10%B; 5min, 20%B; 15min, 40%B; 20min, 40%B; 25min, 100%B
Post run time: 10min

Injection volumn: 20L

Flow rate: 1.0mL/min

Table 1.7. Comparison of resveratrol content in ‘Jopyeong’ and Vietnam peanut
sprout as affected by different plant organs. Peanut sprout were
determinated at 7 days after sowing.

Resveratrol
(ug/g)
Plant organs ’]opyeong’ Vietnam
Cotyledon 5.7( 1.6%) 2.6( 1.7%)
Hypocotyl 117.6(34.7 %) 45.3(30.4%)
Epicotyl 27.5( 8.1%) 10.3( 6.9%)
Root 187.9(55.8%) 90.9(61.1%)

HoMEtEES FFaY, S, TR, AW, A A, FelelEs PRS2,
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Table 1.8. Methods of dry heat seed treatment in peanut seeds.

Temperature Duration
(€) (hr)
30 7
45 15
52 10
72 72
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Table 1.9. Effect of dry heat treatment temperature and duration on percent germination,
Ts0, percent decay and early growth of peanut sprout to 7 days after sowing

at 27C.
esmont . | Growth
erim. Tso €cay  Hypocotyl Epicotyl
Te%l P Durﬁtion (%) (days) (%) }llgngthy Root length lzngtlr}ll V\Ijéiegﬁt
r
(©) (he) (cm) (cm) (cm) (8)
0 94.6 0.78 11.1 412 5.73 3.34 2.56
30 4 100.0 0.82 9.6 423 6.21 312 247
7 98.1 0.84 104 434 5.65 3.66 2.62
2 100.0 0.68 7.6 3.96 5.45 3.23 247
45 7 96.8 0.82 6.2 432 5.93 3.88 2.67
15 99.1 0.88 2.2 416 5.32 3.65 255
98.2 0.90 14 401 5.78 345 243
52 5 100.0 0.88 0.4 443 5.61 3.56 247
10 100.0 091 0 424 5.23 3.32 254
12 89.2 1.21 0 3.86 5.12 222 241
72 36 88.8 1.31 0 3.78 5.44 2.88 2.38
72 68.6 114 0 3.88 5.19 2.67 2.30
LSD.05 NS 0.18 0.6 021 047 0.14 0.16

Means in columns with each dry heat temperature were separated by LSD at P = 0.05
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Health sprout Contamination sprout

Photo. 1.4. Health peanut sprout and contamination peanut sprout at 27 C.
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(Fig 1.4 2 15).
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Fig. 1.4.  Effect of gibbellic acid treatment on percent
germination and Ts of peanut sprout. Seeds were
dark cultured at 27 C for up to 9 days. Means in
columns are separated by DMRT at P = 0.05
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Fig. 1.5.  Effect of Indole B treatment on percent germination

and Tsp of peanut sprout. Seeds were dark cultured
at 27C for up to 9 days. Means in columns are
separated by DMRT at P = 0.05
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Table 1.10. Effect of gibbellic acid concentration on hypocotyl length, hypocotyl length
diameter, root length, number of lateral root and epicotyl of peanut sprout.
Seeds were dark cultured at 27C for up to 9 days.

GA; Days after seeding
(mg/1) 3 5 7 9
Hypocotyl length(cm)
10 1.64 3.74 448 494
25 146 3.71 3.96 493
50 1.58 3.59 458 512
Untreatment 1.04 297 3.28 341
LSD(0.05) 021 022 0.26 0.24
Hypocotyl diameter(mm)
10 3.76 438 455 472
25 3.93 426 442 453
50 392 3.98 424 439
Untreatment 413 434 476 4.80
LSD(0.05) 013 015 013 022
Root length(cm)
10 1.77 214 224 2.39
25 1.56 2.09 2.09 241
50 1.63 1.99 2.01 228
Untreatment 1.65 210 243 2.66
LSD(0.05) NS NS NS 0.20
No. of lateral root
10 - 0.67 1.50 742
25 - 0.67 1.00 7.36
50 - 0.86 292 7.89
Untreatment - 153 219 744
LSD(0.05) NS NS 0.52 NS
Epicotyl length(cm)
10 - 042 0.73 0.74
25 - 012 049 053
50 - 0.32 0.82 1.30
Untreatment - 0.10 0.24 0.54
LSD(0.05) NS 012 018 021
Means in columns were separated by LSD at P = 0.05
GIUE A E&HY AGzAA FFPEE THEA gibberellic acid(GA)e] Azl SES
50mg/LE Z4% F 2 442 B7te

gl iAo

=, GAs &l 243 JA A7} A&H R CGAE
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]
alL
o v

i ZA} s}g}u}(Table 1.11~1.13).
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Table 1.11. Effect of gibbellic acid with irrigation methods on percent germination, Tso,
fresh and dry weight of peanut sprout. Seeds were dark cultured at 27 C for

up to 8 days.
GAs Irrigation method Germ. Ta crowtt
treatment (%) (days)y  Fresh  Dry
weight(g) weight(g)

50mg/L GA; solution spray after 2 hour soaking 982 057 51.0 7.12
50mg/L Water spray after 2 hour soaking 98.6  0.60 42.5 742
Untreatment Only water spray 984 084 40.0 7.72
LSD(0.05) NS NS 3.5 NS

Means in column was separated by LSD at P = 0.05

Table 1.12. Effect of gibbellic acid with irrigation methods on hypocotyl length, hypocotyl
length diameter, root length, number of lateral root and epicotyl of peanut
sprout. Seeds were dark cultured at 27°C for up to 9 days.

Days after seedin
GAj; treatment Irrigation method y 8

2 4 6 8

Hypocotyl length(cm)

50mg/L GAj; solution spray after 2 hour soaking 3.3 42 6.1 6.6
50mg/L Water spray after 2 hour soaking 1.2 1.9 27 3.3
Untreatment ~ Only water spray 0.7 20 3.2 3.5
LSD(0.05) 0.3 1.1 1.2 1.3
Hypocotyl diameter(mm)
50mg/L GA; solution spray after 2 hour soaking 569 542 5.55 5.85
50mg/L Water spray after 2 hour soaking 570  6.30 6.51 6.47
Untreatment Only water spray 376 573 6.62 6.73
LSD(0.05) 110 021 041 0.32
Root length(cm)
50mg/L GA; solution spray after 2 hour soaking 4.5 59 6.9 84
50mg/L Water spray after 2 hour soaking 3.3 57 6.1 8.5
Untreatment Only water spray 0.8 3.8 6.5 7.6
LSD(0.05) 04 1.2 NS NS
No. of lateral root
50mg/L GA; solution spray after 2 hour soaking  10.7 20.8 44.6 60.1
50mg/L Water spray after 2 hour soaking 129 34.7 43.0
Untreatment Only water spray 14.5 344 48.3
LSD(0.05) NS 3.6 NS 11.2
Epicotyl length(cm)
50mg/L GA; solution spray after 2 hour soaking 14 22 54 11.7
50mg/L Water spray after 2 hour soaking 1.2 21 5.8
Untreatment Only water spray 1.0 1.7 4.0
LSD(0.05) NS NS 1.2 21

Means in columns were separated by LSD at P = 0.05
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Table 1.13. Effect of indole B concentration on hypocotyl length, hypocotyl length
diameter, root length, number of lateral root and epicotyl of peanut sprout.
Seeds were dark cultured at 27C for up to 9 days.

Indole B Days after seeding
(%) 3 5 7 9

Hypocotyl length(cm)

041 - - - -
0.83 - - - -
1.66 - - - -
Untreatment 1.61 2.88 421 4.38
Hypocotyl diameter(mm)
0.41 : : ; ;
0.83 - - - -
1.66 - - - -
Untreatment 456 5.09 5.24 544
Root length(cm)
041 0.64 0.59 0.82 0.90
0.83 0.46 0.58 0.59 0.65
1.66 0.30 0.38 042 0.44
Untreatment 406 414 428 5.48
No. of lateral root
041 ; ; - ;
0.83 - - - -
1.66 - - - -
Untreatment 411 19.28 19.89 2142
Epicotyl length(cm)
041 ; ; - ;
0.83 - - - -
1.66 - - - -
Untreatment - 052 1.19 1.72
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Table 1.14. Effect of UV-B spectra and irradiation timing on growth characteristic in
peanut sprout to 7 days after sowing at 27C.

Treatment Hypocotyl Root No. of Epicotyl  Fresh

Decay ” length  lateral  length igh

L Time (%) Length  Diameter  '€Ngt atera engt weight
P (hour) (cm) (mm) (cm) root (cm) (8)

UV-B 0 121 a 438 a 476 a 337 a 442 a 0.74 a 261 a

6 41 b 322 b 455 b 322 a 422 a 034 b 245 ab
12 22 b 310 b 458 b 3.36 a 410 a 021 b 237 b

Means in column was separated by DMRT at P = 0.05.

Table 1.15. Effect of red, blue, red and blue mixed LED irradiation timing on growth
characteristic in peanut sprout to 7 days after sowing at 27C.

Treatment Hypocotyl Root No. of Epicotyl  Fresh
Lamp Time Length  Diameter length lateral  length  weight
(hOLlI') (cm) (mm) (cm) root (cm) (g)
Red 6 4.59 4.81 3.55 4.61 1.22 2.76
12 4.65 4.86 3.47 4.49 117 2.80
Blue 6 443 4.56 3.37 432 1.10 2.68
12 447 452 3.29 476 1.21 2.62
Red + 6 4.66 4.90 3.62 4.61 1.23 2.81
Blue 12 478 4.87 3.58 421 1.32 2.86
Control 433 4.63 3.41 4.54 1.14 2.72
Significant
Time (B) NS NS NS NS NS NS
A xB NS NS NS NS NS NS

NS, *, **, ** Nonsignificant at P = 0.05, 0.01, and 0.001, respectively.

UV-B Ad= 9439 Fill&e /7o, 2 avde 2A3tez Ay s3s | 7Hd 55
Atk 2o R wAgo] 12%Q) F& AITITHE UV-B Hzlol] ofs) F-3&& 2%7HA FHA
4 o vk UV-B Ag]= Akl g3u=el A5S A, FAdl v skl 2
o, A7 % A= Ade AAlstAE ¥ ot BAFE HasATHTg 1.15).

Ao A& Fdel g wet Asukgo] e ed A7 G HaAge] B4
solEZFI FAFT Aelde] FFEAR] AHEIFC] JoH, AHEIAFS 4B 274
S oAEta o8 A AEAYEAY BEY v-S frEste Zle® dEA qrh
aFA] FF=S A Sldl B9 3go] Z7] BE red, bule, red + blue(8:2) LED &
145te] BFUES ASS AF3 AP Table 1153 o) GFUEQ] 4o Fo| uje} A
o] g5ton, Antxor A Ae IV 45S TS 25 7P 2RIl #
22 red + blue #-& 828 3 AT il FAYET Aso] Fokrh webA red + blue &
827 T3 FYS AT LFAS] BIUE A F&5H ALY F s FeE ddH
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E F

Photo. 1.5. Effect of different kind of light quality on growth
characteristics in peanut sprout at 27 Red: A,B, Red +
Blue(8:2): C,D, Blue: EF.
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Photo.1.6.

Red Blue Red + Blue uv Dark

Effect of various light quality irradiation treatment on growth of
peanut sprouts in the nursery for 7 days after sowing at 27C
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Al =70 FHEolof Frh A ATl FFuE A AS 27CE FREUAT. 28}
FIES AuiE 23 e zel7t s FolBE BFuE AgAurle] AujeEs 15T
8 3BT7HA 5T HAS 2 ge|ste] wolyhg-3 Jujl&(Table 1.16) ¥ A59H3-& HAZ A=
Table 1.173} 2T},

Table 1.16. Effect of irrigation water temperature on percent germination and number of
days to 50% of the final percentage (Ts) of peanut seeds.

Irrigation water

o Germination Ts0 Deca
temperature(C) (%) (days) (%)y
15 98.0 1.80 0
20 96.6 1.81 0
25 97.3 1.54 0.2
30 98.6 1.76 2.5
35 98.0 1.74 54
LSD.05 NS 0.82 0.8
Seeds were dark-germinated at various with irrigation water temperature for up to 7

days.
Means in column was separated by LSD at P= 0.05.
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Table 1.17. Effect of irrigation water temperature on hypocotyl length, hypocotyl
diameter, root length, root formation and epicotyl length as influenced by
growth periods of peanut sprout.

Irrigation water Days after seeding
temperature
(C) 2 3 4 5 6 7
Hypocotyl length(cm)
15 04 1.0 1.3 1.7 1.7 1.9
20 04 0.7 0.9 1.3 2.3 3.2
25 0.6 0.9 14 29 3.2 3.9
30 0.5 0.6 1.0 15 21 25
35 04 0.7 0.9 1.2 1.9 22
LSD.05 0.1 0.2 1.2 1.2 1.1 0.9
Hypocotyl diameter(mm)
15 3.3 45 5.6 5.6 5.7 5.8
20 3.7 47 55 6.5 6.5 6.7
25 42 6.1 6.6 71 71 71
30 3.9 5.0 54 6.4 6.8 6.0
35 3.9 41 55 59 5.8 6.3
LSD.05 NS 1.1 0.9 1.2 1.2 1.1
Root length(cm)
15 0.3 15 2.0 3.5 4.5 5.0
20 0.6 1.6 3.0 45 5.1 6.5
25 1.1 2.6 4.0 55 6.8 79
30 0.6 14 25 3.3 42 5.3
35 0.6 15 2.3 3.1 41 4.6
LSD.05 0.3 04 0.2 0.5 0.5 0.5
No. of lateral root
15 - - - 15.8 23.7 25.8
20 - - 10.6 17.2 25.8 27.3
25 - - 15.7 18.0 322 415
30 - - 13.3 6.5 17.2 27.3
35 - - - 6.4 154 19.2
LSD.05 - - 3.0 23 3.2 6.5
Epicotyl length (cm)
15 - - - 0.7 1.3 1.7
20 - - - 0.8 1.3 25
25 - - 0.7 15 1.9 29
30 - - - 1.2 1.5 1.7
35 - - - 0.6 1.2 15
LSD.05 - - - 0.2 3 0.3
Seeds were dark-cultured at various with irrigation water temperature for up to 7

days.
Means in columns were separated by LSD at P= 0.05.
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Table 1.18. Effect of resveratrol content of ’Jopyeong’ peanut sprout as affected by
different growth temperature.

Growth temperature Resveratrol *
(€) (ug/g)
15 10.2
20 9.7
25 104
30 9.6
35 9.8
LSDO0.05 NS
Sample: 1.0g

Extraction solvent: 80% methanol (20mL)

Extraction method: Sonication for 2hr.

Filteration: 0.45m membrane

HPLC analytical conditions

Instrument: Dionex HPLC Ultimate 3000

Column: Eclipse XDB-C18, 4.6¥150mm, 5m, Agﬂent

Detector: Photodiode Array Detector (UV/vis 308 nm)

Solvent A: Water (0.1% TFA)

Solvent B: Acetonitrile (0.1% TFA)

Gradient conditions
Omin, 10%B; 2min, 10%B; 5min, 20%B; 15min, 40%B; 20min, 40%B; 25min, 100%B
Post run time: 10min

Injection volumn: 20L

Flow rate: 1.0mL/min
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Table 1.19. Effect of relative humidity on percent germination, number of days to 50%
of the final percentage (Ts) and percent decay of peanut seeds.

Relative humidity Germination Tso Decay
(%) (%) (days) (%)
70 98.2 1.72 0
80 98.4 1.84 1.2
90 97.6 218 4.8
LSDO0.05 NS 0.18 0.9

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.

Table 1.20. Effect of relative humidity on hypocotyl len]%th, hypocotyl diameter, root
length, number of lateral root, epicotyl, fresh and dry weight of peanut
sprout measured 7 days after seeding at 27C.

Relative  Hypocotyl  Hypocotyl Root No. of . Weight
Lo . - Epicotyl
humidity length diameter length lateral Fresh Dr
(%) (cm) Yy
(cm) (mm) (cm) root () (mg)
70 4.32 723 7.84 321 3.2 257 432
80 3.98 7.31 7.46 30.5 29 240 414
9 3.86 6.56 6.83 291 25 2.38 398
LSDO0.05 0.32 0.28 0.21 NS 0.2 0.12 18

Means in columns was separated by LSD at P= 0.05.
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Table 1.21. Effect of relative humidity on resveratrol content of peanut sprout measured 7
days after seeding at 27C.

Relative Z
humidity Res&egjl’;ol
(%)
70 102
80 106
90 9.4
LSDO0.05 NS

Means in columns was separated by LSD at P= 0.05.
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Photo. 1.7. The organ of peanut sprout seedlings.

Table 1.22. Effect of irrigation method on percent germination, Tsy and percent decay of
peanut sprouts.

o Germination “ Tso Decay
Irrigation method . .
(%) (days) (%)
Overhead watering 98.8 1.05 1.6
Bottom watering 64.4 2.85 224
LSDO0.05 5.3 0.32 1.1

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.

Table 1.23. Effect of irrigation method on hypocotyl length, hypocotyl diameter, root
length, number of lateral root, epicotyl, fresh and dry weight of peanut sprout
measured 7 days after seeding at 27TC.

Hypocotyl Hypocotyl Root No. of Epicotyl Weight
Irrigation method length diameter length lateral length  Fresh Dry
(cm) (mm) (cm) root (cm) (g) (mg)
Overhead watering 4.22 6.88 6.12 33.1 27 243 412
Bottom watering 247 562 5.54 31.5 1.7 221 397
LSD0.05 0.29 0.32 0.26 NS 0.2 0.10 11

Means in columns was separated by LSD at P= 0.05.
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Ts0
(days)

A

(%)

Germination

peanut sprouts.

Water supplying

Table 1.24. Effect of irrigation interval on percent germination, Tsy and percent decay of
interval (hr)

14
1.8
3.4
3.5

1.07
112
0.94
1.00

100.0
98.9
98.9

100.0

AN <H O ©

NS NS 11

LSD.0.05
Seeds were dark-cultured at 27°C for up to 7 days.

Means in columns was separated by LSD at P= 0.05.
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Table 1.25. Effect of irrigation interval on hypocotyl length and diameter as influenced
by growth periods of peanut sprout.

Water supplying Days after seeding

interval (hr) 7 3 4 5 6 7

Hypocotyl length(cm)

2 04 0.7 0.8 1.2 1.7 2.8
4 04 0.5 0.9 1.1 1.6 24
6 04 0.5 0.8 1.2 1.5 2.0
8 04 0.6 0.7 1.1 1.2 1.3
LSD.0.05 NS NS NS NS 0.2 0.2
Hypocotyl diameter(mm)
2 3.68 4.87 5.89 6.74 6.82 712
4 3.65 4.88 591 6.61 6.79 6.96
6 3.46 4.66 5.58 5.62 6.58 6.93
8 3.50 441 5.53 5.83 6.18 6.43
LSD.0.05 NS NS 021 022 0.32 0.24
Root length(cm)
2 0.5 1.5 2.3 3.0 4.0 49
4 0.6 1.5 24 32 4.1 5.0
6 0.6 1.7 25 35 44 4.8
8 0.6 1.6 24 34 3.9 4.3
LSD.0.05 NS NS NS NS 0.2 0.2
No. lateral root
2 - - - - 105 14.5
4 - - - - 6.1 18.9
6 - - - - 9.7 26.6
8 - - - - 5.6 279
LSD.0.05 - - - - 1.3 32

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.

Table 1.26. Effect of irrigation interval on epicotyl and Fresh weight as influenced by
growth period at 277C.

Water supplying Epicotyl length(cm) Fresh weight ¥
interval (hr) 4 5 6 7 (g/ plant)
2 - 0.8 1.3 2.2 319
4 0.8 1.1 15 2.0 298
6 0.7 1.0 14 2.2 2.86
8 - 1.1 1.3 1.8 275
1.SD.0.05 - NS NS NS 012

“ Days after seeding,.
¥ Determined 7 days after sowing.
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1 2 3 4 5 6 7
Days after seeding

Photo. 1.8. Change in growth of peanut sprout at 27 T as
affected by growth periods.
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Table 1.27. Effect of nutrient supplying on percent germination, Ts and percent decay of
peanut sprouts.

Germination Ts0 Decay
Nutrient Concentration (%) (days) (%)
MS medium 1/2 90.0 1.00 1.6
1/3 944 0.99 1.1
1/4 88.9 1.68 21
Hyponex 50ppm 96.7 0.97 1.7
100ppm 95.6 0.98 0.0
250ppm 92.2 0.92 1.1
Untreated 96.7 0.85 0.0
LSD.0.05 14 0.18 NS

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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Table 1.28. Effect of nutrient supplying on hypocotyl length and diameter as influenced
by growth periods of peanut sprout.

Days after seeding

Nutrient Concentration
2 3 4 5 6 7
Hypocotyl length(cm)
MS medium 1/2 0.60 0.85 117 1.82 2.18 3.00
1/3 0.59 0.85 1.38 2.08 2.81 313
1/4 0.53 0.73 1.00 1.60 2.24 2.97
Hyponex 50ppm 0.67 0.90 1.39 1.83 2.35 2.84
100ppm 0.60 0.97 1.38 241 2.70 3.59
250ppm 0.70 1.20 1.36 222 2.83 3.62
Untreated 0.66 0.93 1.38 1.87 248 3.07
1.SD.0.05 NS 021 0.20 022 0.24 0.25
Hypocotyl diameter(imm)
MS medium 1/2 3.82 7.26 7.26 8.09 8.39 9.28
1/3 4.05 644 7.74 7.96 8.61 8.63
1/4 3.34 5.09 7.35 792 8.29 8.48
Hyponex 50ppm 3.85 6.20 712 7.85 8.57 8.67
100ppm 423 6.54 7.83 8.18 8.47 8.79
250ppm 423 6.59 7.93 8.18 8.63 8.72
Untreated 4.02 6.49 7.08 8.15 8.18 8.38
1.SD.0.05 NS NS 041 NS 0.21 0.22
Root length(cm)
MS medium 1/2 0.99 1.83 3.02 413 5.30 6.05
1/3 0.96 240 3.69 484 5.29 6.11
1/4 0.44 154 2.78 428 5.48 6.13
Hyponex 50ppm 0.94 237 3.71 424 5.18 6.29
100ppm 1.07 2.65 357 459 540 6.09
250ppm 1.06 261 3.72 497 5.48 6.39
Untreated 1.07 244 3.39 446 5.39 6.06
1.SD.0.05 0.32 0.33 0.23 NS NS NS
No. lateral root
MS medium 1/2 - - - 13.50 39.83 53.55
1/3 - - 3.38 21.10 38.28 51.55
1/4 - - - 13.76 38.89 45.00
Hyponex 50ppm - - 2.75 14.80 32.83 51.50
100ppm - - 3.88 24.27 4157 56.20
250ppm - - 318 23.13 38.93 54.23
Untreated - - 5.00 22.24 38.00 64.83
1.5D.0.05 - - 1.21 8.23 NS 10.21
Epicotyl length (cm)
MS medium 1/2 - - 1.10 141 2.50 4.65
1/3 - - 1.32 1.62 2.63 451
1/4 - - 0.50 1.30 2.53 449
Hyponex 50ppm - - 0.71 1.40 2.35 442
100ppm - - 0.95 167 242 437
250ppm - - 091 159 2.58 442
Untreated - - 0.96 143 240 4.27
LSD.0.05 - - 0.21 NS NS NS

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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Aot Wolgo| ZhAE Wt ohe}t FIUER Aslske AlTte] ZolA| 1, FEd HolAE a9l
o] frh. w3 BFFHE Ak @dLt ARG B2 FAE ARESol st et g wet
A FFEAE v F AFzAd e FAEE ] A =, FAEE o] B3 E AL
T ATEE 5] Sdl BEEFAE J9s) Astd O ZaE ZARKIT

Z2e] QILIEZIAMTE B eZE=  Accelerated aging(Delouche$} Baskin, 1973)3}  Controlled
deterioration(Powell 7} Matthews, 1981)2.2 78 o =H|, NaZEAA= 30~45T 9 =217
75~100%2] FUlFE=ZAdA FAE EHIAI=  Accelerated agingR U= FAFY] SRS
20~30% 2 ZH3L T 45~48C 2] =X AdA] E|FA|F|= Controlled deterioratione] £t} 3ich. o]
23k A9H EstA e TR S8E QI3 FHe R wol o] &Ha gtk

Table 1.29. Effect of artificial aging seed treatment on percent germination, Tso and
percent decay of peanut sprouts.

Aging seed treatment Germination Ts0 Decay
(days) (%) (days) (%)
0 85.5 0.72 12.2
1 76.7 1.37 13.3
3 56.6 1.85 434
5 50.0 345 411
7 35.6 277 522
9 51.1 2.09 45.5
LSD 0.05 4.5 0.23 4.3

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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£o] =3pA Y FAPNA Ygtrh 3 sl So] QAL AsHAl S EREA Aol AEEE v
B DA=e] Srlstaitt

HetA GIUEE BIFFAT FEFFAE ARge] AAlFHoloF s, Esrt dF IARyE FA=
2 <

87 FAA o8 FALEHS AN F AFge] F5 e dAgEtiTable 1.30).

Normal sprout

Abnormal sprout

Photo. 1.9. Appearance of normal and abnormal seedling of peanut sprout by growth for
up to 7 days after sowing at 277C.
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Table 1.30. Effect of artificial aging seed treatment on hy]pocotyl length, hypocotyl
diameter, root length, root formation and epicotyl length as influenced by
growth periods of peanut sprout.

Aging seed treatment Days after seeding

(days) 2 3 4 5 6 7
Hypocotyl length(cm)
0 0.8 1.2 1.7 24 3.2 35
1 05 0.6 0.8 1.3 2.0 2.6
3 0.3 04 04 0.6 11 15
5 0.0 0.3 04 05 09 14
7 0.0 0.3 0.3 0.3 05 0.6
9 0.0 0.3 04 04 04 05
1.SD0.05 NS 0.1 0.2 0.2 0.3 0.3
Hypocotyl diameter(imm)
0 45 6.0 6.5 6.7 7.4 7.4
1 34 41 5.0 54 6.1 6.4
3 33 3.8 44 5.2 55 6.5
5 0.0 3.8 42 41 4.0 45
7 0.0 33 3.8 39 4.0 41
9 0.0 3.8 4.0 41 42 42
1.SD0.05 11 0.2 0.2 04 0.3 0.3
Root length(cm)
0 1.3 27 39 5.0 6.3 6.9
1 05 09 1.6 25 3.8 54
3 0.3 04 05 0.6 11 1.7
5 0.2 0.2 0.3 0.3 04 05
7 0.2 0.3 0.3 0.3 04 05
9 0.3 0.3 04 05 0.8 11
1.SD0.05 NS 0.2 04 04 0.8 09
No. lateral root
0 0.0 43 16.4 26.0 33.2 46.6
1 0.0 0.0 10.0 12.9 23.5 30.7
3 0.0 0.0 0.0 0.0 3.0 6.9
5 0.0 0.0 0.0 0.0 0.0 1.0
7 0.0 0.0 0.0 0.0 0.0 2.8
9 0.0 0.0 0.0 0.0 0.0 34
1.SD0.05 NS 1.8 23 34 35 2.6
Epicotyl length (cm)
0 0.0 0.0 0.0 1.8 33 55
1 0.0 0.0 0.0 09 2.0 3.7
3 0.0 0.0 0.0 0.0 11 1.8
5 0.0 0.0 0.0 0.0 0.8 1.2
7 0.0 0.0 0.0 0.0 0.0 0.3
9 0.0 0.0 0.0 0.0 0.0 0.8
1.SD0.05 NS NS NS 04 0.8 0.7

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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@ %34 6BA A uzt
GBAS| S Mt AR YOS FBY ENE APt AL, B GO0

FFUES] MBS AFLS AsHTIE aQle] ok Al @llo] Z HA oA 1FEA
o] FIUES AAsy] gk ks BAStaA FuEdd AR E4F1 ' A
Ag|ste] drolel ASol mXE JTS ZANSIGTHTable 1.31~1.33). ‘ZF 7 ‘HEW BT FAF
s} 6BAZ Az sHTE Wolgols & JTFE FA &AL, Toole E 2o} Oiiiﬂ} EF A
9} 6BA BT A ko] mE wWolg7} Wold x| F3 Aol gl wEha] FA|F e} 6BA
= AZTAAAE 3l Hsert S7siHEE wolgg A AASHA] ge 3oz AU
(Table 1.31).

Table 1.31. Effects of Chamsiru or 6BA treatment on percent germination and Ts
'Jopyeong’ and 'Vietnam’ peanut sprouts.

"Jopyeong’ "Vietnam’
Chemicals treatment
Germination Ts0 Germination Ts0
(%) (days) (%) (days)
Chamsiru 4.20mg/L 93.3 0.87 96.7 0.55
Chamsiru 8.40mg/L 90.0 0.86 96.7 0.55
Chamsiru 16.80mg/L 93.3 0.86 95.0 0.58
6BA 6.25 mg/L 93.3 0.81 98.3 0.57
6BA 12.5 mg/L 93.3 0.88 95.0 0.57
6BA 25.0 mg/L 90.0 0.81 96.7 0.59
Untreatment 91.1 0.94 96.7 0.54
LSD(0.05) NS NS NS NS

Seeds were dark-cultured at 27 C for up to 7 days. Various chemicals solutions were
spray after 2 hours water soaking at 27 C.
Means in columns was separated by LSD at P= 0.05.

FFUEC AT 6BAE FUIH R Hshd shilE AL o AN, of2d AF
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oal shj=e] wdistgien, 2 adE AHAFErl 2255 FIEIT Rydde AF
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_86_



Table 1.32. Effects of Chamsiru and 6BA treatment on hypocotyl length, hypocotyl
diameter, root length, number of lateral root and epicotyl length in
'Jopyeong’ and "Vietnam’ peanut sprouts.

'Jopyeong’ "Vietham’
Chemicals treatment * Days after seeding Days after seeding
2 4 6 8 2 4 6 8
Hypocotyl length(cm)
Chamsiru 4.20mg/L 0.6 15 29 3.6 0.8 2.1 3.1 44
Chamsiru 8.40mg/L 0.6 15 29 3.7 0.8 1.6 24 41
Chamsiru 16.80mg/L 0.6 1.8 2.8 3.7 0.7 1.3 24 39
6BA 6.25 mg/L 0.7 2.0 25 35 0.8 2.0 34 43
6BA 12.5 mg/L 0.6 1.3 22 34 0.8 2.2 3.3 4.0
6BA 25.0 mg/L 0.6 1.6 24 4.0 0.7 1.6 29 3.8
Untreatment 05 0.8 1.3 39 0.8 2.1 3.7 5.2
Hypocotyl diameter(mm)
Chamsiru 4.20mg/L 3.82 6.71 7.64 772 379 564 5.88 6.00
Chamsiru 8.40mg/L 3.84 6.91 6.84 8.06 372 572 5.74 6.20
Chamsiru 16.80mg/L 3.93 6.68 7.19 7.80 360 579 591 6.07
6BA 6.25 mg/L 4.05 6.64 7.24 7.64 389 6.03 6.09 618
6BA 12.5 mg/L 3.95 641 777 7.16 390 571 574 594
6BA 25.0 mg/L 3.74 6.62 7.64 8.04 376 553 584 597
Untreatment 3.80 5.03 6.70 747 372 523 529 533
Significance NS ok ok ok * NS NS ok
Root length(cm)
Chamsiru 4.20mg/L 1.0 42 6.0 7.1 1.2 3.8 5.5 6.1
Chamsiru 8.40mg/L 0.7 41 6.4 5.9 09 29 4.0 6.0
Chamsiru 16.80mg/L 09 41 5.8 6.6 0.6 3.2 4.4 5.8
6BA 6.25 mg/L 0.8 3.0 45 6.1 1.3 3.7 5.0 5.7
6BA 12.5 mg/L 05 33 42 5.6 1.0 4.7 6.3 6.1
6BA 25.0 mg/L 05 3.0 3.6 42 0.9 3.3 5.0 4.6
Untreatment 0.3 2.2 3.2 47 14 4.6 6.7 47
No. of lateral root
Chamsiru 4.20mg/L 6.7 34.5 451 3.7 324 41.3
Chamsiru 8.40mg/L 0.0 35.4 48.2 0.0 25.3 389
Chamsiru 16.80mg/L 7.8 27.6 409 0.0 23.3 32.3
6BA 6.25 mg/L 6.4 22.8 414 0.0 312 408
6BA 12.5 mg/L 6.8 20.4 321 0.0 30.5 36.8
6BA 25.0 mg/L 0.0 9.7 17.4 0.0 174 29.0
Untreatment 0.0 324 475 8.9 386 463
Epicotyl length(cm)

Chamsiru 4.20mg/L 1.0 2.0 25 0.4 1.8 4.0
Chamsiru 8.40mg/L 09 19 2.6 0.0 1.6 44
Chamsiru 16.80mg/L 09 14 25 0.6 1.5 3.0
6BA 6.25 mg/L 0.8 15 29 0.6 2.1 4.8
6BA 12.5 mg/L 0.5 1.5 27 0.7 24 4.2
6BA 25.0 mg/L 0.8 11 22 0.6 1.6 39
Untreatment 04 1.0 25 0.6 2.0 5.9
Si gnlfl cance _ kY % % _ % k% k%

“Peanut sprout were dark-cultured at 27 C for up to 8 days. Various chemicals
solutions were spray after 2 hours water soaking at 27C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

_87_



Treatment
Chamsiru 6BA

2
4
S
)
<
@
)
e
o
et
®»
o)
o
&
= 6
3
8

Photo. 1.10. Change in seedling growth with PGR treatment of vietnam
peanut sprouts for 8§ days after sowing at 27C.
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Table 1.33. Effects of Chamsiru and 6BA treatment on fresh weight and dry weight of
Jopyeong’ and "Vietnam’ peanut sprouts.

"Jopyeong’ "Vietnam’
Chemicals treatment *
Fresh Dry Fresh Dry
weight(g) weight(g) weight(g) weight(g)
Chamsiru 4.20mg/L 36.0 0.87 271 3.87
Chamsiru 8.40mg/L 36.4 0.86 26.7 3.92
Chamsiru 16.80mg/L 34.4 0.86 26.7 3.89
6BA 6.25 mg/L 36.4 0.81 26.2 3.85
6BA 12.5 mg/L 36.8 0.88 321 4.07
6BA 25.0 mg/L 37.7 0.81 244 3.95
Untreatment 31.8 0.80 26.2 3.39
* * *

Signiﬁcance *
“Peanut sprout were dark-cultured at 27 C for up to 8 days. Various chemicals
solutions were spray after 2 hours water soaking at 277C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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ZAG AAET AEFS EFO ml AolE ot BAITS 6BA A5
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T}(Table 1.33).
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Table 1.34. Effect of changes irrigation solution of Chamsiru and 6BA treatment on
percent germination and Tsy of Jopyeong’ peanut sprouts.

Germination Tso

Chemicals

treatment Changes solution (%) (days)
Chamsiru 840mg/L  Yes ’ 86.7 0.80
Chamsiru 8.40mg/L No 85.6 1.03
6BA 125 mg/L Yes 87.8 0.79
6BA 12.5 mg/L No 85.6 0.76
Untreatment Yes 95.6 0.69
Untreatment No 90.0 0.76
Signiﬁcance NS * *

“ Sededs were dark-cultured at 27°C for up to 7 days.
¥ Yes; changes in solutions 1 time at 1 day, No; No changes.
* Means in columns was separated by LSD at P= 0.05.
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Table 1.35. Effect of changes in irrigation solution of Chamsiru and 6BA treatment on
growth in peanut sprouts.

Chemicals . Days after seeding
treatment Changes solution > i 6 3
Hypocotyl length(cm)
Chamsiru 840mg/L  Yes 0.7 1.1 2.3 2.9
Chamsiru 8.40mg/L No 0.3 04 05 0.6
6BA 125 mg/L Yes 0.6 1.4 2.7 3.1
6BA 12.5 mg/L No 0.3 0.5 0.9 2.6
Untreatment Yes 0.6 1.3 25 3.2
Untreatment No 0.7 1.5 24 2.9
Hypocotyl diameter(imm)
Chamsiru 840mg/L  Yes 3.72 6.30 6.23 6.53
Chamsiru 8.40mg/L No 2.87 3.84 3.90 412
6BA 125 mg/L Yes 3.94 6.12 6.60 7.30
6BA 125 mg/L No 2.87 4.66 5.62 5.80
Untreatment Yes 4.20 6.11 6.28 6.52
Untreatment No 441 527 6.09 6.34
Root length(cm)
Chamsiru 840mg/L  Yes 0.8 44 6.7 8.8
Chamsiru 8.40mg/L No 0.3 04 0.6 1.2
6BA 125 mg/L Yes 0.8 40 5.6 5.8
6BA 125 mg/L No 0.3 06. 1.1 2.0
Untreatment Yes 14 51 7.7 8.1
Untreatment No 1.7 24 3.6 49
No. of lateral root
Chamsiru 8.40mg/L  Yes 32.6 34.4
Chamsiru 840mg/L  No - -
6BA 125 mg/L Yes - 11.2 20.2
6BA 12.5 mg/L No -
Untreatment Yes 16.4 53.8 56.1
Untreatment No 124 40.0 46.7
Significance - ok i ok
Epicotyl length(cm)
Chamsiru Yes 1.3 3.2 6.7
Chamsiru NO - - -
6BA Yes 1.3 3.2 75
6BA No 1.7 3.2
Untreatment Yes 1.4 4.0 7.7
Untreatment NO 1.4 3.1 6.8

“Peanut sprout were dark-cultured at 27 C for up to 8 days. Various chemicals solutions
were spray after 2 hours water soaking at 27C.
Y'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 1.36. Effect of changes in irrigation solution of Chamsiru and 6BA treatment on
fresh weight and dry weight of Jopyeong’ peanut sprouts.

Chemicals . Fresh Dr
treatment * Changes solution weight(g) weigl}lic(g)
Chamsiru 8.40mg/L  Yes 3743 7.84
Chamsiru 840mg/L  No 18.70 401
6BA 125 mg/L Yes 4217 8.35
6BA 125 mg/L No 31.21 6.88
Untreatment Yes 3940 7.90
Untreatment No 36.61 6.88
%Y *

Significance
“Peanut sprout were dark-cultured at 27 C for up to 8 days. Various chemicals solutions

were spray after 2 hours water soaking at 27C.
Y'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

Changes solution

Chamsiru and 6BA solution No changes solution

Photo.1.11. Changes in irrigation solution of Chamsiru and 6BA treatmen on seedling
growth of ‘Jopyeong’ peanut sprouts.
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GA; 25mg/L Untreated

Photo.1.12. Influence of GAj; treatment on seedling growth of ‘Jopyeong
peanut sprouts.
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Table 1.37. Effect of GA; and Chamsiru mixed on percent germination and Tso

"Vietnam’ peanut sprouts.

of

. z Germination T
hemicals treatm 0 -
Chemicals treatment (%) (days)
GA; 25mg/L + Chamsiru 4.20mg/L 95.0 0.56
GA; 50mg/L + Chamsiru 8.40mg/L 94.4 0.68
Untreatment 93.3 0.84
LSD(0.05) NS 0.20

“ Seeds were dark-cultured at 27°C for up to 7 days.

Means in columns was separated by LSD at P= 0.05.

Table 1.38. Effects of GA; and Chamsiru mixed solution on growth characteristic in
"Vietham” peanut sprouts.

Chemical treatment *

Days after seeding

2 4 6 8
Hypocotyl length(cm)
GA; 25mg/L + Chamsiru 4.20mg/L 0.7 1.6 2.8 3.7
GA; 50mg/L + Chamsiru 8.40mg/L 0.9 1.9 3.0 3.9
Untreatment 0.7 1.8 2.7 3.5
Significance NS NS NS *
Hypocotyl diameter(mm)
GA; 25mg/L + Chamsiru 4.20mg/L 292 415 6.67 6.87
GA; 50mg/L + Chamsiru 8.40mg/L 391 4.09 6.52 6.86
Untreatment 3.76 3.38 5.78 6.42
Root length(cm)
GA; 25mg/L + Chamsiru 4.20mg/L 0.8 4.0 51 7.2
GA3 50mg/L + Chamsiru 8.40mg/L 1.2 3.9 54 74
Untreatment 0.8 3.8 5.7 7.6
Significance A% NS NS NS
No. of lateral root
GA; 25mg/L + Chamsiru 4.20mg/L 0.0 3.8 221 40.3
GA; 50mg/L + Chamsiru 8.40mg/L 0.0 0.0 204 38.3
Untreatment 0.0 4.5 344 48.3
Significance NS ** * xE
Epicotyl length(cm)
GA; 25mg/L + Chamsiru 4.20mg/L 0.0 0.0 14 3.4
GA3 50mg/L + Chamsiru 8.40mg/L 0.0 0.0 1.7 3.6
Untreatment 0.0 1.0 1.7 2.0
Significance NS* oxk NS *

“Peanut sprout were dark-cultured at 27 C for up to 8 days. Various chemicals solutions

were spray after 2 hours water soaking at 27C.
Y'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 1.39. Effects of GAs and Chamsiru mixed solution on growth characteristic on fresh
weight and dry weight of "Vietnam’ peanut sprouts.

Chemicals treatment * Fresh weight(g) Dry weight(g)
GA; 25mg/L + Chamsiru 4.20mg/L 55.60 1293

GA;3 50mg/L + Chamsiru 8.40mg/L 59.45 12.70
Untreatment 40.00 772
Significance * *

“Peanut sprout were dark-cultured at 27 C for up to 8 days. Various chemicals solutions
,were spray after 2 hours water soaking at 27C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

TR &y AL EVHESE A d Aol vk o] AolE FX5 AEAAEEEA (Kang 5, 1997;
Karssen, 1995; Persson, 1993)x2]ol] ol BEZQ1 &g 3|Eo] 7}53lt)
AFZAA AYe B FAEAA FHel, EFRANA TolEa 2 f-RA% 22 f-g35it)
A
A)

(Karssen, 1995; Persson, 1993). Table 1.37-& ‘H|EY RITFAE ]33}
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Table 1.40. Effects of 6BA treatment on percent germination, Ts, fresh weight and
dry weight of various cultivers peanut sprouts.
Germination Tso Fresh Dry
Cultivar Treatment * (%) (days) weight(g) weight(g)
Baeckan 6BA 12.5 mg/L 98.9 0.80 46.35 11.84
Untreated 92.3 0.98 40.40 10.89
Changwon 6BA 12.5 mg/L 100.0 0.63 42.60 7.64
Untreated 100.0 0.64 40.67 7.55
Charmpyeong 6BA 125 mg/L 97.8 0.64 47.34 912
(2010) Untreated 93.3 0.87 41.77 8.59
Charmpyeong 6BA 125 mg/L 100.0 0.55 46.82 8.82
(2011) Untreated 100.0 0.67 50.25 912
Danuri 6BA 12.5 mg/L 96.7 0.73 43.26 911
Untreated 100.0 0.89 40.39 8.96
Ilpyeong 6BA 12.5 mg/L 922 0.63 44.68 9.83
Untreated 97.8 0.70 37.81 8.23
llpyeong(2011) 6BA 125 mg/L 100.0 0.51 4438 8.84
Untreated 100.0 0.56 45.39 8.99
Jakwang 6BA 12.5 mg/L 93.3 0.57 42.55 10.81
Untreated 92.2 0.54 39.24 10.14
Jeokwang 6BA 12.5 mg/L 95.6 1.39 31.84 551
Untreated 95.6 1.45 28.60 5.07
Jopyeong 6BA 12.5 mg/L 92.2 0.57 46.44 10.54
Untreated 100.0 0.54 43.50 10.15
Mikwang 6BA 12.5 mg/L 92.2 1.32 26.10 6.57
Untreated 96.7 1.30 2847 6.62
Pungan 6BA 12.5 mg/L 100.0 0.58 49.28 9.01
Untreated 98.9 0.52 46.71 8.54
Pungsan 6BA 12.5 mg/L 100.0 0.51 49.37 9.37
Untreated 100.0 0.54 4595 9.35
Sangpyeong 6BA 12.5 mg/L 96.7 0.56 46.62 997
Untreated 98.9 0.54 45.26 9.93
Significance
Cultivar(A) x Y o **
Treatment (B) * * * *
A X B NS * NS NS

“Peanut sprout were dark-cultured at 27°C for up to 8 days. 6BA treatment were
spray after 2 hours water soaking at 27 C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

_95_



Table 1.41  Effects of 6BA treatment on hypocotyl length and hypocotyl diameter of

various cultivars peanut sprouts.

Hypocotyl length Hypocotyl diameter

. (cm) (mm)
Cultivar Treatment p
2 4 6 8 2 4 6 8
Baeckan 6BA 125 mg/L 038 138 283 475 339 649 674 733
Untreated 032 097 284 484 272 576 628 656
Changwon 6BA 125 mg/L 048 327 349 468 384 627 653 663
Untreated 052 244 351 486 327 599 602 633
Charmpyeong  6BA 125 mg/L 045 236 264 401 374 620 678  7.84
(2010) Untreated 037 267 238 399 375 640 697 671
Charmpyeong  ¢BA 125 mg/L 042 343 376 384 418 667 699 820
(2011) Untreated 038 305 388 3.89 391 684 695 822
Danuri 6BA 125 mg/L 064 146 276 357 375 628 745 771
Untreated 056 131 232 329 370 636 736  7.60
llpyeong 6BA 125 mg/L 038 138 270 362 365 619 682 760
Untreated 040 097 282 374 336 587 59 654
llpyeong(2011)  6BA 125 mg/L 076 142 246 333 407 669 793 818
Untreated 073 129 223 343 361 645 752 784
Jakwang 6BA 125 mg/L 027 145 254 354 200 595 622 795
Untreated 027 109 229 376 241 602 729 745
Jeokwang 6BA 125 mg/L 065 111 246 329 347 624 660 806
Untreated 037 099 243 348 290 579 664 7.62
Jopyeong 6BA 125 mg/L 061 121 284 345 310 556 619  7.68
Untreated 065 137 302 397 318 524 603 7.75
Mikwang 6BA 125 mg/L 066 159 224 324 292 511 521 621
Untreated 047 165 278 320 318 495 503 590
Pungan 6BA 125 mg/L 085 182 320 399 392 581 652 811
Untreated 076 176 333 397 324 597 622 795
Pungsan 6BA 125 mg/L 064 170 280 361 352 677 738 882
Untreated 063 159 298 384 354 682 694 838
Sangpyeong 6BA 125 mg/L 072 120 267 384 368 563 635 788
Untreated 076 124 255 373 373 618 669 752
Significance
Cultlvar(A) FekkY kkk kkk kkk kkk kkk kkk kkk
Treatment(B) kkk kkk K%k kkk kkk kkk kkk kkk

“Peanut sprout were dark-cultured at 27°C for up to 8 days. 6BA treatment were spray
after 2 hours water soaking at 27C.

Y'NS, *, ** ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 1.42. Effects of 6BA treatment on root length and number of lateral root of
various cultivars peanut sprouts.
Root length (cm) No. of lateral roots (cm)
Cultivar Treatment 2 z 4 6 8 2 z 4 6 8
Baeckan 6BA 125 mg/L 059 298 378 415 - 09 19 202
Untreated 055 430 511 612 - 153 337 517
Changwon 6BA 125 mg/L 130 456 567 578 - 85 202 340
Untreated 083 614 626 732 - 312 409 620
Charmpyeong  ¢BA 125 mg/L 045 426 479 6.16 - 105 117 425
(2010) Untreated 059 48 512 751 - 191 202 593
Charmpyeong  ¢BA 125 mg/L 087 487 511 518 - 125 163 177
(2011) Untreated 082 637 688 768 - 408 512 688
Danuri 6BA 125 mg/L 099 327 369 444 - 00 29 153
Untreated 108 390 537 655 - 15 327 402
llpyeong 6BA 125 mg/L 055 324 525 632 - 00 74 190
Untreated 041 392 663 917 - 00 344 664
lipyeong(2011)  6BA 125 mg/L 157 439 646 671 - 0.0 384 546
Untreated 126 426 670 855 - 1.8 365 589
Jakwang 6BA 125 mg/L 055 352 489 6.09 - 00 144 484
Untreated 044 336 567 580 - 00 257 466
Jeokwang 6BA 125 mg/L 048 400 467 527 - 00 32 124
Untreated 044 367 551 610 - 00 243 244
Jopyeong 6BA 125 mg/L 051 255 555 592 - 00 294 492
Untreated 071 337 564 600 - 03 360 511
Mikwang 6BA 125 mg/L 054 298 397 444 - 00 38 194
Untreated 072 424 535 731 - 19 244 579
Pungan 6BA 125 mg/L 144 449 686 860 - 05 456 802
Untreated 141 411 794 801 - 46 661 621
Pungsan 6BA 125 mg/L 085 390 558 718 - 14 395 607
Untreated 131 428 695 847 - 61 519 739
Sangpyeong 6BA 125 mg/L 052 346 603 756 - 03 403 667
Untreated 046 343 641 833 - 00 415 653
Significance
Cultlvar(A) *x%kY Kkk Kkk Kkk NS Kkk Kkk Kkk
Treatment(B) NS Kkk *% Kkk NS Kkk **k Kkk

“Peanut sprout were dark-cultured at 27°C for up to 8 days. 6BA treatment were
spray after 2 hours water soaking at 27C.

Y'NS, *, ** ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 1.43

Effects of 6BA treatment on epicootyl length of various peanut sprouts.

Cultivar

Treatment

Epicootyl length (cm)

2* 4 6 8
llpyeong 6BA 12.5 mg/L - 0.18 0.69 3.68
Untreated - 0.01 052 3.74
Mikwang 6BA 12.5 mg/L - 0.21 0.34 1.59
Untreated - 093 1.26 411
Danuri 6BA 12.5 mg/L - 0.25 0.68 1.65
Untreated - 0.11 0.89 1.85
Jeokwang 6BA 12.5 mg/L - 0.16 0.40 1.14
Untreated - 0.00 0.21 0.72
lipyeong(2011)  gBA 125 mg/L - 0.00 0.96 3.56
Untreated - 0.18 0.80 3.36
Pungsan 6BA 12.5 mg/L - 0.00 0.70 3.07
Untreated - 0.10 0.77 4.35
Jopyeong 6BA 12.5 mg/L - 0.14 0.74 2.70
Untreated - 0.16 0.85 3.25
Sangpyeong 6BA 12.5 mg/L - 0.08 0.49 2.88
Untreated - 0.04 0.50 3.58
Pungan 6BA 12.5 mg/L - 0.40 0.95 3.83
Untreated - 0.38 1.10 5.35
Jakwang 6BA 12.5 mg/L - 0.00 0.15 0.51
Untreated - 0.00 0.22 0.93
Baeckan 6BA 125 mg/L - 0.39 0.66 1.35
Untreated - 0.24 046 1.77
Changwon 6BA 12.5 mg/L - 0.53 0.63 1.84
Untreated - 0.00 0.53 2.30
Charmpyeong  6BA 12.5 mg/L - 053 0.67 241
(2010) Untreated - 0.00 0.79 4.69
Charmpyeong  6BA 125 mg/L - 0.80 0.74 291
(2011) Untreated - 0.94 0.83 3.78
Significance
Cultivar(A) NSY
Treatment(B) NS o

“Peanut sprout were dark-cultured at 27°C for up to 8 days. 6BA treatment were spray
after 2 hours water soaking at 27C.

y NS, *, **, Sk
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Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Photo.1.13 Influence of GAj; treatment on seedling growth of four cultivar peanut
sprouts for up to 8 days after sowing at 27 C(A: Baeckan, B: Charmpyeong,
C Danuri, D: Changwon)
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Table 1.44. Effects of selenium, chitosan and red clay water treatment on percent
germination, Tsy, fresh weight and dry weight of Jopyeong’ peanut sprouts.

Concen. Germination Tso Fresh Dry
Treatment * (mg/L) (%) (days) weight(g) weight(g)
Selenium 50 95.3 a 0.54 c 36.62 ab 7.90 ab
100 98.9 a 0.59 ab 36.83 ab 848 a
Chitosan 50 98.9 a 0.58 ab 38.86 ab 8.02 ab
100 98.9 a 0.61 a 3413 b 8.08 ab
Red clay water 25 97.8 a 0.54 ¢ 38.23 ab 7.12 abc
50 100.0 a 0.58 ab 4207 a 7.81 ab
100 97.8 a 0.60 ab 3427 b 6.06 ¢
Untreated 9.7 a 0.56 bc 3310 b 6.99 bc
Significance
Treatment(A) NS ¥ *
Concentration(B) NS o * *
A X B NS NS NS NS

* Peanut sprout were dark-cultured at 27°C for up to 8 days. Treatment were spray
after 2 hours water soaking at 27C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

g AAst] SR o
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Table 1.45.

length and hypocotyl diameter of ‘Jopyeong’ peanut sprouts.

Effects of selenium, chitosan and red clay water treatment on hypocotyl

Conc.

Hypocotyl length

Hypocotyl diameter

Treatment * (em) ()
rea
(mg/L) 5 - 4 6 8 2 4 6 8
Selenium 50 040d 088c 244 c¢ 336 ¢ 260 c 536 de 656a 677a
100 042d 08¢ 236 c 38b 29bc 559 cd 645a 631Db
Chitosan 5 045cd 105b 292 b 378b  348a 635a 646a 597 be
100 046cd 106b 239 c 38 Db 342a 612ab 570c 628b
Re‘ti clay 2% 053bc 114b 327a 38 b  350a 580 bc 624 ab 683 a
water 5 072a 113b 29 Db 464 a 359a 53 de 632ab 612b
100 043 cd 131a 278b 39b  325ab 539de 679 ¢ 566 ¢
Untreated 058b 106b 280 b 38 b 348a 498¢ 59 bc 626Db
Significance
Treatment(A) NG ¥ e o NS sk sk o ok
A XB NS NS o NS NS NS ok ok

? Peanut sprout were dark-cultured at 27°C for up to 8 days. Treatment were spray
after 2 hours water soaking at 27C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

Table 1.46. Effects of selenium, chitosan and red clay water treatment on root length and
number of lateral root of ‘Jopyeong’ peanut sprouts.
Conc. Root length (cm) No. of lateral roots
Treatment” (mg/L) 2 4 6 8 2 4 6 8
Selenium 50 063 bc 228c 578de 791D - 00a 227cd 390d
100 050 de 221 ¢ 494 f 647 c - 00a 195d 493 ¢
Chitosan 50 060 bcd 270b 627 cd 825b - 00a 256bc 615ab
100 047 e 223 ¢ 515 642 ¢ - 00a 134e 496 ¢
Red clay 25 069ab 324 a 797a 925a - 00a 370a 46.8 ¢
water 50 079 a 317 a 754 ab 954 a - 00a 304D 58.6 b
100 052 cde 316a 728ab 972 a - 00a 240cd 671 a
Untreated 053 cde 210 c 69 bc 782D - 00a 245cd 463 c
Significance
Treatment(A) NS’ * NS NS NS NS NS ok
Concentration(B) ok NS ok ok NS NS ok ok
AXB NS NS NS NS NS NS * ok

? Peanut sprout were dark-cultured at 27°C for up to 8 days. Treatment were spray after 2
hours water soaking at 27C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 1.47. Effects of selenium, chitosan and red clay water treatment on Epicotyl length
of ‘Jopyeong’ peanut sprouts.

Epicotyl length (cm)

Concentration
Treatment * (%) 2 4 6 8
Selenium 50 - 0.18 d 1.02 ¢ 3.96 cd
100 - 0.28 cd 0.93 ¢ 3.74 d
Chitosan 50 - 0.40 be 1.69 ab 443 be
100 - 0.51 ab 0.95 ¢ 311 e
Red clay water 25 i 0.42 abc 1.85 a 498 ab
50 ) 0.54 ab 1.57 ab 526 a
100 056 a 141 b 452 bc
Untreated - 0.26 cd 150 b 3.97 cd
Significance
Treatment(A) NS’ o ok NS
Concentration(B) NS NS o o
A XB NS NS o **x

* Peanut sprout were dark-cultured at 27°C for up to 8 days. Treatment were spray
after 2 hours water soaking at 27C.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Photo. 1.14. Change in seedling growth with various nutrient irrigation
treatment of peanut sprouts for 7 days after sowing at 27 C.

Photo. 1.15. Appearance of difference concentration of red
clay solution.
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Photo. 1.16. Change in seedling growth with red clay water irrigation
treatment of peanut sprouts in the nursery for 7 days after
sowing at 27C.
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Photo. 1.17. Change in seedling growth with selenium or chitosan irrigation
treatment of peanut sprouts in the nursery for 7 days after
sowing at 27C.
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Fig. 1.6. Culture procedure of peanut sprouts in mass production system
established by the present results
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Fig. 2.1. Standard curve of resveratrol
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Fig. 2.2. Fractionation procedure of HME. The extracts were fractionated in sequence with

hexane, diethyl ether, and ethyl acetate according to degree of polarity.
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Fig. 2.3. Methanolic extracts of whole (WME), head (HME), stem (SME) from peanut sprout
protected N18-RE-105 cells against glutamate-induced cytotoxicity (A; WME, B, HME, C SME).
The cells pretreated for 6 hr with various concentrations (10, 50, 100 mg/ml) of WME, HME,
and SME, respectively. The cells were then treated with 20 mM of glutamate for 24 hr. After
MTIT assay, the MTT reduction rate (mean + SD of triplicate determination) were calculated by
each setting of control survival rate. Significant vs. glutamate-treated control group (*: p<0.05; **:

p<0.01; **: p<0.001),

- 116 -



Fig. 2.30l4¢] A2 HE, glutamate tJZT2 HE AZEL 298%2 Yehgtor), o] uf =3

B BE F2EL 10, 50, 100 mg/mle] FE2 z} AEFo| AL ] NISRE-105 A ZEFe
AEEL WMESA 372, 39.3, 47.7% 1, HMEO|A] 383, 481, 62.9%%.21, SMEd A 389, 422,
432%°19o¥ HMEOIA 714 =& AAMNE BE a33 0 5 AU} (Fig. 2.3).

Log AFAAE HE FAI} 7P =& HME A4 714 dAFE 938t IDH (lactate
dehydrogenase) release assayS $3to] AET &4 HTo] w2 wjoke £o] LDHe W& g
=23 AIE Fig 24A9 2t} FAAEO) ¥l 20 mM glutamateZ 22| 3+ N18-RE-105 Al 5=
69.1% Hxe] LDH #2< 3l & 4 gl=d 6k 20 mM glutamateet HME 10, 50, 100 mg/ml
2 A3 23 Hrld ue 1808 510, 481, 47.3% 2 A TALE A4S Btk ulabA
glutamate®] =/do o3 MEXH 4oz s IDH &8 4% 27 7% ASHOE #&
T LDHYo] Hastl U5S FUFE 5l B3 UE head FE2E0] ABAE &4 ZHEH
ojAlste] W& sE LDH 48 587902 AAaAE 3T 5 Ytk o2 HMEZF 21734
o] Pty wglel mxe dFS FIANFES ol&ste] BASITHFg. 24B). HEF
TollA= A% e AAREVY BES #EE £ AAAT glutamate?} AR tHRTE 43
2 2EH AR Aste] 4] 4 Beozm AAMEY Hestqor 2
37 f=E AL AT 5= Ak 28X HMEE b2} 50, 100 mg/mlE A2 3L u) 5% 9
TAHoR AAAE 4857 BREHY &S & T 5 AdeH oleid ZARKEE #HIUE
o] HMEd = glutamateo]l 2|8t AAME &4& AAISHAY 22 AFAEE B3sts &7

= A 94 Ab

Fol 44

(B b

N
N
2

- 117 -



I=
m

120
100f

LDH release (%)

- - 10 30 100 (ug/ml)
Glutamate (20 mM)

Fig. 24. Protective effect of HME on glutamate-stressed N18-RE-105 cells. (A) Cell viability was
measured using LDH release assay in cells those were exposed to HME under
glutamate-stressed conditions. After pretreating of NI8-RE-105 cells for 30 min with various
concentrations of HME, the cells were then treated with 20 mM of glutamate for 24 hr. Data
were normalized to the activity of LDH release from vehicle-treated cell (100%). (B)
Morphological changes in glutamate-stressed N18-RE-105 cells. The cells were exposed to 50 and
100 mg/ml of HME and then morphological changes were monitored for 24 hr (a: control, b: 20
mM glutamate, ¢: 20 mM glutamate/50 mg/ml HME, d: 20 mM glutamate/100 mg/ml HME).
Photographs were taken with a phase-contrast microscope at 100 x magnification. **significant

vs. glutamate-treated control group (p<0.001).
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Fig. 2.5. Protective effect of each fraction on glutamate-stressed N18-RE-105 cells (A; hexane, B;
diethyl ether, C ethyl acetate, D; water). After pretreating of NI18-RE-105 cells for 30 min with
10, 50, and 100 mg/ml of fractions from HME, the cells were then treated with 20 mM of
glutamate for 24 hr. From the results of MTT assay, the MTT reduction rate (means + SD of
triplicate determination) were calculated by each setting of control survival rate. ***significant vs.

glutamate-treated control group (p<0.001).
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Z (A3} A, B A7 glutamateo] 2|3+ apoptosis F-% 7] 2t}
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olAe] A RE glutamate®] A= NISRE-105 H|ZEFo| M IEEAT} apoptosisS FE5}L
o, FFUES head FEEFL2 glutamated] 48} AEHAE TAAA AFHEIE BIsHa
J= Aer Azt

olglgt At HIUEAY AEHor 3 IS HEAY] AT oo gAY

] I
= Tt 71E A=Y nEIPRAISte A oluiAld = e SAAE THeAS AlAL
%

70
GO
S0
401
30F
20¢
10}

Apoptotic cell (%)

HME {pg/ml)

Glutamate: (20 mh)

Fig. 26. Affect of HME for apoptotic repression on glutamate-treated N18-RE-105 cells. Flow
cytometric analysis of glutamate-induced apoptotic N18-RE-105s at the indicated concentration (50
and 100 mg/ml) of HME, and the cells were incubated for 24 hr. These data (menas = SD of
triplicate ~ determinations) are representative of at least three independent experiments.

***significant vs. glutamate-treated control group (p<0.001).
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2. B NE9 7|S5AED AANYE R3ad AZH NAIAAESH 7|A7FE @ g e
RS/ L1y

7k AA(aoh)

e FHE v 715 Bl et sAst olF TESt AAES AEstaal
sto] WA, A A7eRH AFERE 248 Ad 248 2 FAHoR Baad st
HAZAESA BHS ZASY Yoyt 2 - FA A|2=dS 3tHEle] 2] - g8y E4S s}
stdem FX(PSENE 2k 39, HEIE AxE fgte] 0IgHE ST AP AYs
Hom olE TE3 HFTAZNA AAEY] AE 5t 23 dToA thg3 o] AyS A
iy

“°

7h FIUE FEE59 AAAE Be 579
N 7AA MEF hybridoma NIS-RE105 AZFo] th3t FFUE F2E] AN

2 #lsh7] 8 GFUEL AA(whole)st mE(head) @ E7|(stem) FEO 2 1}Fo] 253 3,
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glutamates] 41d  ~EH22RE  FEEE AEZSAHT apoplosisT  AHEA  olAlstel
SR Yrke A WY S Ygem, AT LHsieh HEe] STk
AzA=ZH V53 At

(\h BFUE F22ayE AZAT BE 229 2o 2 YA

GPUE 220 FAW AT BE wNs FAgel g 9FUE MY F2EHMES
o1 g o 4E 3 TS Ushit BAL Telshy] A8 BHEAe FAE AAs
FFUE e 222 AP0 Ao, 347 034 S0 20] BE gulz BHsiel

dolxl BEEO &4 skt 7 =& 84S YehlE diethyl ether F& CHC3MeOH
(100:1 ~ 1:1) AL E o|-83t silica gel columng AA|stE ZF BEFES silica gel TLCE <
s3led monitoring 5+91.2H, bicassayS 53 AAAE BT FHE FASNUTE o] AAE nigte
2 83 &8 velhd CHAxMeOH : 100:1¢] vz 7AC 2 silica gel column linear gradiento}
preparative TLCE AAsl1 EA4HES HPLC GAS AX A SAHEAL Eosithad 27).
283 Edo] gd B sty ¢lsiA HPLCE 18] & ZA¥} 210 nmollA] 70%<] wgS
HES uf o 58270 FAHEZAL peakS AT o U EEEH EAo @Y EF

I
AL & £ gllen, o] BAL PSE-lo]ztn WHsItH2Y 2.8).
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a9 28 &4 =2 2] HPLC spectrum

(th PSE-1¢] &7 - 3133 54
PSE-1¢9] EA}#a ExlalS dolH 7] 913 HR-ESI-Mass spectrum 248 AA|8E 23}, 1

A1 A3}, PSE-1-& 230 nm (aqueous acetonitrile)ol| A Ho) FFubg-S Hols AL QI &
thza 210).
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A BE AT o] PSE-1S positive mode [M+Na] o4 3359 EA}o]2¢] peak’} VEFOH,
negative mode [M-HJ ol|A] 311¢] EX}o]& peak?} AEHJITHIH 2.9). ©]/d2] Mass spectrum

2 RH PSE-19] #AFe 312.230]a1, #AM2 CsHpOs2 A H Ut 28|21 UV spectrum



a3 29. PSE-1¢] HR-ESI-Mass spectrum.

a3 2.10. PSE-19] UV spectrum.

(2 PSE-1¢] 3}z

PSE-19] 313t 22 ZAAS98 'HNMRz $Tz2 B3 2 Z7, 05 ppm~1 ppmoiA]
methyl protone] 1.2 ppm~25 ppmolA T2 methylene protono] ] uwle} aliphatic
moiety & 5_}012} T ARG (2™ 211). =3 5~6 ppmoll Al olefinic methin protong <213 4
gk 28z PCNMRE 2As B Adxle 'HNMRe ZA3tel npx7lx & olefin} methylene
carbon, methyl carbon, ester7} assign 2™, 60 ppmFLollA oxygenated carbon@} 160 ppm
B A] esterS Q13 4 QA2 212). PSE-1¢] 'H-NMRZ} "C-NMR$] chemical shifts 5
1ol gejstit.

2%
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28 211. PSE-1¢] 'H-NMR spectrum.

28 212 PSE-1¢] “C-NMR spectrum.

¥ 1. PSE-12] 'H and “C-NMR chemical shift

Chemical shift

Fuctional group

0.85 ppm methyl proton
'H-NMR 2-3 ppm methylene proton
5.3 ppm olefinic methin proton
14 ppm methly carbon
20-40 ppm methylene carbon
PC-NMR 78 ppm oxygenated carbon
130, 128 ppm olefine carbon
180 ppm ester
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8,13-Dihydroxy-9,11-octadecadienoic acid2 574 FHJItHIH 213).

9 213. 8,13-Dihydroxy-9,11-octadecadienoic acid®] T3

He A% d3¥e A6
121°CollA 1987 FApsta A-edlA wustgnt. faHel —x}u 9} = 1,000 mest FAFE 50
100 g, 150 g, 200 go & %ﬁt}s}ﬂuk Abgshe aRe Tago) —‘HO%/}I’_ EFZITHHS A A
%2 T3l 28 Ceal
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FFol7l HES Este IUFS AA, £ a1 93 FAFE 4|5 ethanolS A4+
Aolgle dFo=, dxwgd IAFY FH2AS d9sty] 8l WA FAFS S0gHelz g
2]3l Dinitrosalicylic acid method®¥oll W} 550 nmo| A &3 =

erstsieh.

ARV AREE BeFe
200gelh, F4 1505 H7HH AgolA 2 Holg Holx Raigrh ol 3
Ae ARzAoR P EF B
t Agom, TARY Faolst mRe) Holx TR} 271 wel AT Lulsje] cthanol
2 ABEE Aoz ARHE o|2HH cthanolel AAI7IE A5 5 Ak
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40
35 F
£ 30t
[®)
E ru
= 25T —X— 509 2 A}
o —&— 100g = X}
m 20 o
—O— 1509 5 A}
15 | —O0— 200g 2 X}
10
5 -
0

Y 214, ZAF Akl ulE BAY ko] AAH g}

S, ARl HPAA HF 2 S AT BEAA ARl tiEE HskE dotE 7] S,
T (Saccharomyces cerevisize ATCC 26422)2 ZaF2] 01% &35t 4a s AgYsiyon Fx=ke
719 AgoA e} Zo] LA HUFsIAth 28 21504 Be Ad Zo] dijdez AdE g

o] AR FH7tl olste] HIHTL AT AdFARE AR vET ol ARl FEo|(H
A7 A QS AHe 7 TS & X (Saccharomyces cerevisine ATCC 26422)9] <]
ethanol 2 AFE S Ze 2 ALRHT AV|oA Z7|d ERE EFsHA &l FA
Hol| Fgolo] os] Matd QY A AAA| 7)o &R (Saccharomyces cerevisiee ATCC 26422)E
HFstH ethanol9] ALK 71E @5 + Aolgt ddslgoen are HFo] Fasith= A
= ¢ F UANeH FHF HFFe| dasivta ek

AL of
:(I)LL
l:oil

:(I)LL
ot
(e
oft
L

o
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32

K
4

—O— 150g= X}
—O— 200g = Xt

40
35
30
% 25 —% — 50g = X}
—&— 100g 2 X
= 20 g k
o
ol
ol

15

10

(6} 12 24 36 48 60 72 84 96 108 120 Time(hr)

% 215. &X, Saccharomyces cerevisiee ATCC 264222] F7}7F 43 AA =] mz= FAHQ
5}
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(h) &= 37171 ethanol 4ol v 2= FF

e ARellA FAF] HH2HS Yo, ool 150ge] FAH7tel wWE  ethanole] 4k
#FS 1ofstr] 984 HPLC (High Performance Liquid Chromatography)E =383} t} ethanol
EXZAL 190 nm, & E3} Acetonitriles 9822, F4£2 1.0 ml/min® 2 SH BT} o9
ethanol-> ¢F 25 HollA] peakE FRItlom 27 216014 He A7} o] 4047HE Aol
Hasta FAPRF-2] o E R 5] ethanole] A|A13] Aite= HEFS BATh LEINA] F 564
Aol oF 31%<] ethanolo] AAEIQC ™ T8]1 68AHREEE Aol 7hAd ulgl ethanol9]
e 7AYEY ol AP HEoz oM ERT) ethanol® FA|ol AH|SIHS FHolgt o

ettt

fol

‘—A— st EF —o0— ethanol ‘

r

0 r 7 6
35 r
15
30 r
— T 4A
c 25 r H
> H0
®
E ot {3%
u0 o
of S
w15 | £
A 0
10 r
11
5 -
O 1 1 1 O
0 24 48 72
Time(hr)

a9 216. 150 g A=) H7} shof| A 9] ethanol AJAME M3}

3L, Saccharomyces cerevisize ATCC 264225 HF3}S Al ethanol®] AJrtke] WIS &olH 7]
A8 2 2177 o] HEE FASTE A4EE ethanole] 782 HPLC (High Performance
Liquid Chromatography)S Sa3t3lem™, 23 113 zo| ethanolo] AAFFS AT 4+ AUTH
O HE nie} o, Saccharomyces cerevisite ATCC 26402E Moz HE 5¥YS A¢
ethanol®] AALEES. HEalR] k& EBFHU}L ethanolo] T o] AAK31%NA 3.5%)% .o
ethanol®] A 71E FHaigho] 68A|7tollA 48417t 2 ©=2EH = BFFE B F Utk o] 2FRE
E3llAl ethanol®] A4ks F7HA17]17] flelA d@o] F7HH0 2 aFEER HAEITFS S8, +
7HA ) HE3gel 28

&)

o] Fel FFHEE 7
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| —— #hel g —o—ethanol

0 r 16
35
{5
30
E o5t H
5 i0
R
E 0t {13
0 S
G =
w15 g
4 2%
10 S
1
e L
O 1 1 1 O
0 o4 48 72

Time(hr)

a9 217. &%, Saccharomyces cerevisice ATCC 264222] 7 Fol 2|3t ethanol AJAHFH 3}

FI3Eol FHE TR TIsA B tistd B ol #Este] AAEFS JiEstazt
st " A, 71219 754 (resveratrol, Z@|&9o] UFoz 3t 2 FEdt gatg) 282 3}
H €3 Fu2HE AsEE) 2 mAY VAR EIESTEE)
ol FE3 HFAZNA AAFY AFE St 1AAEAA TheF Zo] d3-& s

o
i

7} XA (82
FFUE T HABERE 7)5e Ad BA sty 2o FAHer E5E HEe 9§

FUES BEstel BAAAES A Sk AUE ATERE 4EE THL A 2
e Brt TAMoR ATYEFH BHES 2ASY Uobrt U £ - A AW SEE 9
sto] AAZAL HESUT. ol9} BEol FTEL olgsie] TEAFY Ax 2AL 2w}

ALt dAlste] 3apdzol A Bg3} Zo] S AYstIrk

7h FFIE EIYE Ax



Foll A&kt |4 BFFuEe] HE RS 8 9 FZste] F2UZ7|(FDS512, () YA,
sl=h)ol] W HZx & 712 B35 A& 300 goll methanol &0lE 5 LE 7}s)e] 4204 3
d B¢ BAAA FESHA FF AIE AR T AZX|(Advantec, Tokyo, Japan)2 73t HTE
s ol O A5=7|(EYELA N-1000, Tokyo, Japan)E ©]-8-3}o] 40Tl /\1 7t =35l
22295 A} 2oz o] FZE water 1 LE 7}3F & hexanel & BH] FZ3}o] hexane=
I} waterZEC. 2 WA, watergE2 TA] FYU3E #HH O 2 diethyl ethere} ethyl acetateE 715}
diethyl ether, ethyl acetate 2! waterZ o 2 EIFslo] Ztzte] & BRI ES 7Y TFAAH EFE
S AATKIY). 7 EFYEL 10 mg/mlZ DMSOo] o] AF3l T2 343l g3tk

(1} PSE-1°] ORAC (Oxygen radical absorbance capacity) @40l w| A= A3

ORAC assay system(12,13)& ©]-8-3}] peroxyl radicalell tjsdl PSE-19] AAEAHS =733t}
A3 AAPHE peroxyl radical generator2 AFESIHS ol AHF=2 0.1, 0.25 mMo| A= EA]o]
YeERR] ekgrem 05 1, 25 mM sZolA= 1.04, 1.06 and 1.05 mM Trolox equivalents®] 4]
& Bt 218)

23 2.18. PSE-1€] peroxyl radical A AE43

(th PSE-10] H,0,2 5% DNA &4 n3= 9%

Comet assayZS ©|-8-(14)3}e] PSE-1¢] €3 HXO,2 2% DNA &4 oA a3 SH(15)3517]
23l PSE-1& 1, 5, 10, 50 yM2] FE 2 leukocytesel] A3t & 200 yM HO,2 DNA £
S DNA tail ££2] DNA =S —746]-2}1‘4-. I A3}, 200 M H 05k A7 Atz v
B3 Eo z FE¥ DNA £4o] 279, 265, 203, 188%2 Fx o&F2 A HITL HFom,
HuFE=A 50 tM =AM DNA &4o] A tzad v foldoz Fgishke S &<
SH9lth ol 4 tizzol Wlsl 374%2] DNA &4 olAl(6)d] sjFahs +2A Aoz epg

lo
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a9 219 O f 5% DNA &4 ulx]= PSE-19] 33k

(2H PSE-1¢] /‘J%‘HIE B3 ET}
Glutamate stress® %= NI18-RE-105 Al X529 Fefsts] wsto] w3k PSE-19] @S doli
7] 918 #atdn sfolA Gty wsts: BFelth ATl H§ glutamate X7 *1
F407 Qs AAHA AZ F7F AL ek ohlE} WFEIF A 428H IS Ho A
AAE7F FejsH ez 2 st e AL AT 5 Itk o] PSE1E thkgt (100
A

FIIF
off
H
fo
i
1
[o
l-fU (i
[
o,
X
Hd
o,
o
i
o
s
ek
+
s
38
20
I
W

LM, 250 uM)E 2] ak Ae o)A
2.20).

1% 220. PSE-o] FejH w3} =7
a: tI27, b: 20 mM glutamate A2, ¢ 20 mM glutamate + PSE-1 100 uM A2,

d: 20 mM glutamate + PSE-1 250 tM 2]+
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N18-RE-105 M| =E+
15l 7] 918l MTT reduction assay9} LDH release assay-=
7} glutamate (20 mM) @5 AT+
PSE-1 (50, 100, 250 mM)2 #5192 o
AEEo] AEHE AL 1 & 5 AT E 221A).
glutamate (20 mM) ©E AL 64.9%<] LDHE ¥
A= 515, 51.3, 47.6% = glutamateZ} =35}
AZFE B35 met LDH HEFS d4r17

p
—
m

ol A PSE-1¢] glutamate2 FE¥ A|XZEA

/\
»~Ed 2z Q3 A
91QTHE 2.22B).

120
100t
80t
60}
40 t

LDH release (%)

20t

MTT reduction (%)

PSE-1 (1M}

Glutamate (20 mM)

23 221, A7 A EZ9] N18-RE-1059] th3d+ PSE-12] A7 A E

PSE-1 (ni)

Glutamate (20 mM)

HE gy

CEREHY ANBAE HIEHE
AAISFATE. MIT reduction assay 2
control#} B w3}l 551%2] AE =& Yeldony, b

o ME AZEL 579, 636, 72.6% 2 T JEHOZ AHXE
LDH release assay% A At
o Foldt 2= 9l

(A) MIT reduction assay, (B) LDH release assay

ad 222, Glutamated] 23] F=% apoptosisoll T+ PSE-12] A&7}
a: 27, b: 20 mM glutamate 2], ¢ 20 mM glutamate + PSE-1 100 uM A 2],
d: 20 mM glutamate + PSE-1 250 tM A 2]+
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Glutamate 2 88| 2] PSE-19] apoptosis A &S ZH3}7] 215t 3] DNAG] Solxez Z
Tohs d% @AY Hoechst 333425 Algste] S fAlstal 3 dnjgdez s 2
A} glutamate. 2|2 A|EL condensation¥} flagmentation® 2 13} apoptotic body7} Y
Tl Lehbe Y H<] apoptosis 53-8 Hol= wbadl] 100, 250 s PSE-1E AP
o BT FARSHA B RS 243 3 Bk VERiE S 998 & AATHIE 2.22).

%
¢

(b Prototype A& 7/IL-E 93 BIE EHEQ VAFAE e a3 @ g=F4A
GZUE BEHES AAME BE a¥E 3ARI5y] 9diA A= ulg}l hexane, diethyl ether,
o7 &uf ATt HyOol 93l =5+ PCI2
5t AAAEZ B3 EHE @25} 7] 98] MIT reduction BIH-E- o]&
o}‘ﬁﬂ 0}—‘%74‘: AaslA] Ze AAETY HOE s 7 281 hexane, diethyl ether,
ethyl acetate 13l water £ &L FEH(10, 50, 100 mg/mhE 3+ AP+L BT 2
g 2239] AT} Zo]l HO0,E BE=EHT F9S u) PCI2 A|XF A=LL 521% 2 "oz 23
T Zyzke] gnf BEHES 10, 50, 100 mg/ml2 M| EFol] AT stHS uf AEE-L hexaned A 585,
62.0, 65.9%, diethyl etheroll 4 59.8, 71.6, 69.5%, ethyl acetateoll 4] 61.9, 60.5, 58.0%, waterol| A 48.5,
581, 56.3%2 olg] &1 EEE Zo|x] diethyl ether EEEA] 71 =& &io] B YT

ethyl acetate 2 waterZd T

a9 223 B3uE 2FEe AR e 89
(A) hexane, (B) diethyl ether, (C) ethyl acetate, (D) water

2ol AFE nigle g A4S VA= diethyl etherE2 7Y =38 columne] A7 =7](15,
35, 5 cm)E t27A 3} silica gel column chromatographyS- ©]-83}¢] step-wise gradientE <-3Y
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stk

HA AZ 15 om 27]9] columng o]&3te] BFHE diethyl etherZ-& step-wise gradient &
B3 25 E-S MIT reduction assayE E3) PCI2 AEZFNA HO,2 FEH As}4 ~Ef Az
HEle] AAME B3ETE IQIstgrt a9 2249 Aol o] HO 2 BE A 5+4S o
PC12 A ZF BEEL 399%2 otk 28] ZHzhe] B8 ES 100 mg/ml2 M| ZFo A28}
Ae o FE=EL CHAxMeOH &miA|2 100114 61.5%, 50:1914] 57.4%, 20:16l14 60.6%, 10:1]]
A 57.3%, 5114 615%, 114 58.8%= 10011 BEEo|A =L FA4S Bt

olr

UL s g v mavuun gy L mavuun gy

dl

a7 224, A7 1.5 ecm] columng ©] 83 WFUE FHES &4 &<l

(A) 100:1, (B) 50:1, (C) 20:1, (D) 10:1, (E) 5:1, (F) 1:1

=

mjo

22 A4 35 cm 2714 columns ©]-&-sle] FFrE diethyl ether3S step-wise gradient
23 28BS MIT reduction assayE 3] PCI2 MEFo|A HO,2 §EH 2513 ~Eg
2HE AAME RIadE A3yl 27 2259 Adel Zo] HO2 9= 39S o)
PC12 M ZF9] AELL 399%2 Dojith. a8ln Zzhe] 2FES 100 mg/mlz AEF A
319S o AEES CHAxMeOH &wiA|Z 10019041 59.1%, 50:16l14] 57.3%, 20:114] 60.4%, 10:1

NA] 53.7%, 514 54.8%, 114 49.8%= 10011 T} 2011 BEEA =L AL Bk

o

P
e

o
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a9 225 A7 35 cm@] columng ©]&-3 G115 EIE 9

(A) 100:1, (B) 50:1, (C) 2 :1, (D) 10:1, (E) 5:1, (F) 1:1

oy 226 A 5 em®] columng ©]8-3 FI3UE 25 &

(A) 100:1, (B) 50:1, (C) 20:1, (D) 10:1, (E) 51, (F) 11,
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Z AZ 5 cm Z7]9] columng ©|&35}e] WFE diethyl etherZ & step-wise gradient
2 23 28ES MIT reduction assayS E3 PCI2 AEFA HOE FEH 2314 ~E7
2BE] AAGME B3 adE FA5HT-.
a7 2269 Ao} Zo]l HO,E DEAT IS wf PCI2 AXF9 Y& 403%= DojRth
a8la Az BEES 100 mg/ml2 AlZFo] A2 stg of A4EEL CHA;MeOH &HjAIZ
100:11 4] 65.3%, 5014 59.5%, 20:10ll4] 48.3%, 10:1 4 52.3%, 5:10 A4 55.2%, 1104 49.7% =
100:1 Y ENA =2 A4S 2Tk
ol 2as e R w3E e HOEREH fEEE 4 Ef 2 Aejolal PCI2

4y 2
AZE BEHT QE AL HAF 5 UYOH columnd] BF =7] B2 BH Ao} girke

FgIvEd i Ve 228 8t AAEFS ANdstaA st WA, SEFAEE S5k

A% AP JAerh DETY YERE 2z 500 g& AlFHst 33 A F 1
Azt Bw71E Sted 121°ColA 1987 SA8tn A2 sl 2ol Fxbulel & 1000
met FAES 50 g, 100 g 150 g, 200 go =2 EF8bal & X (Saccharomycescerevisice ATCC26422) =
T3 01%E st 28T F24A A

o]N

Fgol7h AL Falote] AL A, EH AR o) AL 2H5e] ethanol S A
Aolehe dFoz, waFAzd FAFel 2L IYsh] Sls) WA FAWL 50 gHz
F =4S 93] Dinitrosalicylic acid method®e]l wa} 550

= tal S oe AAEYTh T3 ethanole] AAFEES] ¥
35 gotiy] 93l], Ethanol kit (Roche, R-BIOPHARM Cat. NO. 10 176 290 035)% ©]-§-5}o] 340

nmol A FREE ZHe ABAE 4T T, ctharol AT,

oY 2273 Zol, AAE FUYS BE, IAE WHLSE AP gL 3, oF 4
A BAYS TR opEEel sl BAYe] £ARHOEM, cthanol BASHATh £ T
o] Qaksrol Z7ISIT o AT FHEE BUTol YASE AFOR, TR ol &
mo] WlolA EE7F Z7hgel whel HUTL Aulstel 2443 Ol ¥R ethanol AHFE A71E

T

50 g 100 gol =AE H7I3E LA T2 ethanol A W3S Hm, 2719 &dTo] wol At

rih
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)

100 gol A5 713 LaFe] 79, ethanol AMEFo] HFHOZ of 12%] =&3I2n,
719 gdgo] v 50 go| FAE IS AT B¢, HF o 10%9] ethanolg A4bs3ich
E3 150 gof =AE H7HgE 2aF9| 739, 100ge] FAS H7HR 2EFEY 27]9 fdFe] ¢
=%om, HFHo= oF 13%] ethanol& *345}3315}. T 200 go] FAE H7MRE waFe] A

b

ke

9, 150 go] HAE AR BEF} MTAYL A, B Aols UehiA Raglenz, IAEv
< 100 gF-E 150 g Atold] & Aolghe d5E 3}9315}.
(A)
e EHE T emye=Ethanol
T o 16
14
20
% 15 %
= =
%‘} 10 2
m
5
0
o 12 24 36 48 60 72 84 96 108 120 (A)
Time (hr)
(B)
i EH R T e=pe—Ethanol
S5 4 16
%
=
=

0 12 24 36 48 60 F 54 26 108 120
Time{hr)
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©

=L F T e—r—Ethanal

Q 12 24 36 48 60 72 84 o6 108 120
Time{hr)

16

= o M
on [ Ln

2+ (mg/ml)
'_I.
[

a 12 24 36 43 60 72 84 96 108 120

Time(hr)

a9y 2.27. A FHIlol e ofd a9 A FT ethanol A4HF
(A):50 g (B):100 g (C): 150 g (D) : 200 g
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o] &, GRS HZo WE FAdF ®WIE dolB7] A8, EX(Saccharomyces cerevisiee ATCC

2642)% el 01% AEG TEFE AZS IADE 9ol AT FAsA Arasch 2

Y 228004 RE A3 Zo] AiHoz fwe] Hu YA aw

dojAle AFE Btk ol FAY FEolrl AL ddgs edHeR ZRd 3R

(Saccharomyces cerevisice ATCC 26422)0l] €]3] A Fo] AR EAL-S Attt E3F} ethanole] A4

Fo AZ3A] P HFFHT} ethanole] A2 7= HmA walxs Age B 4 9ok o] 2
=8

5 F3A ethanolo] S F7HA7171 HsiA o] F71

=

2
lo
u
ko
-
i)

s, 271491 B 4ol Ba @ Ao= d.

(A)
e LRI S e—e—Ethanol
25 16
14
20 =
1 12
E
= 15 o5
£ =
&o
am 10 =
ol
3
ﬂ A
Q 12 24 36 48 640 TF2 84 96 108 120
Time (hr)
(B)
—— =t E T e—y—Ethanol
29
20
.5 15 -
£ =
4o
ol 10 =
b
3
0

0 12 24 36 48 60 72 84 96 108 120
Time (hr)
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e =1 T T m—ry—Ethanol

i of ®

0 12 24 36 48 60 72 B4 96 108 120
Time (hr)

(D)

R T emprmEthanaol

nor =R

O 12 24 36 48 60 72 84 96 108 120
Time (hr)

a9 228. FAFS] FHrll w2 Saccharomyces cerevisiee ATCC 26422°] 3937} ethanol
A2 st
(A):50g (B):100 g (C) : 150 g (D) : 200 g
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TApEke] AHZAL 7] 98, 110 g 120 g 130 g 140 go.7 TAFS Z]ste] LEAFE A
ZaFT 28 22904 Ee kel o], 44 7HEE ethanolS A4kslr] AlzbsldE A, HE oF 11%
9] ethanol2 A4bstairh 120 go] A2 H7IFE GEFE HE, 447050, ethanoldito] H&
SRFHT Hou), 48417 FRE 130 g o] FAE HFR EaFo} Huwste] EEnE 2a
Fot B8 ethanol& AXFSIGATE o]& B8t BIUES A7IgE daFA Iz oA 152 &
FAZAY] H7FES 120 go2 st

12 1
10 B
E ok
o4
110
6 L g
= mi120 g
=
s | m130g
H140 g
2 S
E 1 1 ] ] ] 1 1 1 1 ] - |
0 24 48 72 96 120
Time (hr)

a9 229. FAFS] FHIlo| wE Saccharomyces cerevisice ATCC 264229 3433} ethanol A4t
F st
(A):110g, (B):120 g (O : 130 g, (D) : 140 g
(th £5 HZZol 2 daFAx =189

GIES FHUPE R EaFE Az 1% B owjol Ml 7] &R (Saccharomyces cerevisiae
ATCC 26422)9] HF o] ethanold ol mxE FTE 2Alslr] 9lste] YPDujA|o A 18417 &
B ool HEE A ejdde] Hrieel wE 297 ethanol B A S Bl wEtATHLE 2.30).
HZIZFL 0%, 0.1%, 0.05%, 01%, 0.15%, 02%= 3F9°o™ 28C incubatoro A vokslTt 0%}
005%] A MdS FFF FETY ethanol TS Hlwste BT, ethanol /A 717} U=
RS HFA gL GEFE 8A TRE EA A 2470z AIFE e, 0.05% S
HEY aFAA = 1247 22 AA77E AFEAT. 283 005%9F 01% HE3 HaFE
e 24, 01%gFe LEFI} ethanols T To] AgdttE A& & & Aok 2y

015%0]4 A MjFe WED waFe A%, 01%ANFe HED LEF) ¥]%3 ethanol A4
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25 1 16
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Time(hr)
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25
20

15

= 10

25
20

15

##3mg/ml)

10

(E)

25

20
E
5 s
E

a8l 10

a3 230.

il
il

= =—r—Ethanol

= 16
o6
e
=
=
(o] iz 24 36 48 60 T2 84 a6 108 120
Timedhry
— =t E T ee—Ethanol
2 16
= 14
12
10 o6
a8
5
=2
6 ==
El
2
[
o 12 24 36 48 80 T2 544 =1} 108 120
Timedhr)
—— =t ee=Ethanol
- 16
2o
g -
E=1
=

0 12 24 36 458 60 T2 a8 96 108 120
TimeChr)

Saccharomyces cerevisiee ATCC 264229 A ZF o] W2 A F7} ethanol A

(A) 0% (B) : 0.05% (C) : 0.1% (D) : 0.15% (E) : 0.2%
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gEFdA F7HHeR FF silen, O sEEe 1dgsd 59U 210 R, 4ErE AHs)
oA Wgstdth o

7 3 A
3, 20gEA71E 2R s, 195, 293, 3U, 403 SATE FFSe] 120417 WFge

24 997 cthanol B ATHS =45tk 1ggE3r AA3 daFe 9 1247k o] F R
ethanol & AA33}t7] Alabstlom, HF oF 12%9] ethanole A8tttk agx Z2ke] Al71E o
2} 2HEEAIVIZRE 44T AHEE AP T BdTe] STk Folg #EAY
AT o7 A3 FrHHow FFHE FUFOE FaE o] cthanole XS o™, 1¢x}ol 28
HES AASHEE A MAITEE 9F13%9] ethanole A3kl o), 96417t §, ethanolo] 74
ke Fo|7l BAEEATE ol 4¥xtd] BUREE cthanole ARste] mAdEo] 4SS 3t Aola}

% oF 14%¢] cthanol AHHATh 3U}] 2BFF L HAL B9, 96417 o FFH oF 12% o
4 ethanol g A3, 4934 29HFE AT 5Y OIFHE AT 14%9] ethanol S 4335
oo 27E o, $TIEE WD BEFE Az eI 2REEA21E 2836 Axsis
2

2 BYFAHI 231)

(A)
===t 2T erm=Ethanol
25 -1 16
E %
2
50 S
afl | =
bl

0 12 24 36 43 60 72 a4 a6 108 120
Time (hr)
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- =3 =re=Ethanol

23 1 16
E
B
E
Lo
|
b |

0 12 24 36 48 60 72 84 06 108 120
Time (hr)
(E)
===t E T =—tr=FEthanaol

25 -1 16

20
-g, 15 %
E
5o =]
ol 10 3
!

3

0 12 24 36 45 640 72 a4 ag 108 120
Time (hr)

(E
L

a9 231 29 FF A 7)o E g2 A G3} ethanol A
(A) 133 (B) : 195 292 (O) : 29x} 20+ 37 (D) : 39 292 (E) : 49

THE
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(vh 299 sA FAZF o2 daFAx 2 2y

2AEFAl SR FAE P H7HE o fhdEe] Aol ST oM, ethanole] FHEFE
S7HE Zolgte 7Hdstel, IS 10 g 20 g, 30 g 40 g 50 g o2 25t 29 EHF S 5
I, $FEA 1994 TET Fol 0%E 29¥Fe FrHHez ISRt 1 ¥ 28T
incubatorell 4 120413 wjFstRitt. Aol Me] dPF FUSHA control 24 TeaF7 BetAE A
ethanol& FHF oF 12%A/dstl o), 2dtetgS AldE HaF FUTF ethanold] FE IFF
< 23tk 10 gof FAE A7t sle A, 2@EEATloE FUHHe R BHE SR Qo] 484
Ztell ethanole] 3jA4® Zats Hov}, dAIHoR HAHHE ethanold] FF2 HFFIHE At
e A, THHFET o 52 cthanols APE 2AE 4S5 Utk A9 A7MFE 5855
FF ethanold] §aFo] S7HHRTE 23} 40 g3} 50 g9 =AE H7bsle] 2@dEEE& 3 LEF
o] B¢, HAF AAE ethanold] 75, oF 12%0]4d2] ethanolS AAFOZH HITE Folg HIY
th o]2 Ql&te, BIFUES Arlste] RAFE Az, 2dEEAl TS 40 gATeke A
o7 HFHoR st

(A)
- =2 =tr—=Ethanol
25 r 1 16
14

20
-5! 15 %
E
o . s
o 10 =
!

o=

12 24 36 48 60 72 84 06 108 120
Time (hr)

[ ]
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rot
o

L} emfymEthanol

25 16
—4 14
- 20 13
£ %
B 15 10
E 8
0 10 g ©
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1
5 4
2
a ' : ' : : ' : : ' ! a
O 12 24 36 48 g0 72 a4 g6 108 120
Time (hr)
B
=t e—re—Ethanol
25 16
20
E %
S 15
E
ﬁﬂ 10 513:
ofl L=y
!
5
0

0 12 24 36 48 60 72 B84 96 108 120
Time (hr)

g 232 2g9bgEA 710 e wWE §-93 3 ethanol A 3}

(A) 195 (B) : 29HFA 22 10 g A7k (O) : 29FFA 2R 20 g A7 (D) : 29FFA|
27 30 g A7 () : 202 Al 2240 g A7 (F) : 29 HEA 2R 50 g AUt
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(Bh) FI3UE FH7lo 2 wwFo AW

371 AR AapellA doj 1dEEAle IRV, ARHFFTE, 27 HEAY], 29EEAY
FAYTIFe R HH HEFAZE ¢ HE2AL FRSIHG. T F F
A7} ethanol®] ko] Eﬂﬁ}% dolr 7] Y3, FFUEY & st LEFE Axs B
ot GFUEARE 01% A5l 342 IAF, 52= B 38 AHS H, FEAHAZEN AFA
Atk 2 g, WYz 1 HEAS 1%, 2%, 3%, 4%, 5%H7}t st HIFUES HUISH GET
28°C incubatorol] A vl k&1
FZUE] A7tz 2ste] 4D T ethanol®] Tk daFo] 9l Folat AlEH oL, HF)
BS %dE2 Z713 % Bsla AZE oF 10%9 ethanolS AAsIATE o244 W3IBS A7t
ethanole] AJAol Ha-S 7|2)#| gethe AL FAsIHTHIH 2.33).

.ﬂ

(A)
—a—=EHE  =—rr—Ethanol
25 1 16
14
20
E %
S 15
E
ECI 10 =
ofd =
ol
o
O
QO 12 24 36 45 60 72 841 26 108 120
Time (hr)
(B)
——Et R T e—tr—Fthanol
25 - 16
4 14
20
ok . 12
E
= 15 5
E
ke L
Ja =
o 10 =
ol
b
0
0 12 24 36 48 540 T2 834 o6 108 120
Time (hr)
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23 (mg/ml)
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20
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' ' ' ' 0
60 72 &4 Els 108 120
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HE =re=Ethanol
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60 72 84 a5 108 120
Time (hr)
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(E)

0 12 24 36 48 60 72 ad
Time (hr)

- =Y  =—rr=Ethanol

'EI L i i i i i i i

96 1068 120

a 12 24 36 48 60 72 a4
Time (hr)

a9 233, FFUEAV} g2 oE2 3 F7} ethanol AAHEF

(A) 0% (B) : 1% (C) : 2% (D) :3%, (E) : 4% (F) : 5%
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T3 pHe} 4 S34317] 9l8l,pH= pH meter (CG842, Schott Glas Mainz, Germany)E AR
st ZAsIIeH, FAEE AR 10 mE FH& dsZzgyd Aok 2~3-& 7138 01N NaOH$-
dog F3} AHgste] RAFH(%) SR BT

BE 7IHES FFUES WM dETY pHE 9 2349 gk ik 1dA] pH7E EAs)
A ol AL HYon, HE pHE 363812 T IES Hrlshr| 2o wEFo}l v wsly
< o, dAF zols UERNA etk =] Ae-o BeE AFro]l At whet F7h sl
uh Zpzte] el Expole HolA] ggtem, HF FAEE 08~09%0Uth T FE FF
olu} 98N FEEH wErl APHWA EE, g T ndEY Fgor AHE 4F
713 Aoz daEy, 4 FFe] F7sht pHYF T4 o ol
= A B E ofnlimibo] Frlete] $FEEE BTV Rzt B
wo] glom, B 4y Avtet dste A VeI

Fl

(10
= =195
—p— 2
=l %%

-4
g | I I 1 I & o 0

]

24 48 72 96 120
Tiime(hr)

(B)

=

=]
o

=}
3]

@
I

— -0

G | - 1 1l | - —1 — c 5%
[y 24 48 72 06 120
Time(hr)

Titratable acidity(%aw/)
=]
P

a9 234 FFERT 2 FIUEFT 28T pHeE FAE <] M3t
(A) pH (B) : 4%
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Fes TBEAGMK708FZE Z4siachdE 7|t mE 9% wske 17 2359 Pk Brix

== B AF 1.8~22 Brixe|glen, &E 1d § 7} g3 vEe] %¥E FE= 10.0~10.7 Brixz
Ags vEa, 2E 298 ode &5 HATHESEM, dRTt Z%i% BFE BHoH,
i

FE 88~99 brixolglon, HEUES Hrlaty s BEsl AssAE Eai9n
=3 BIUE W7t #EFES AT cthanolFEE 6% 2 TFo] 37} vhe Holed 3%
FIUHE7IAE EEFS FIUES F oso] ofeilont 4%olde] A BIUE SH2
HAZE AAsiAE stmdk el T AsiSinh ol2 3 3%9 wIUES Frkste AL
HAzAo 7 YTt

N
of

16

14

={=1%%

Brix

%G
=0
—f—0
= 500

0 24 48 72 a6 120
Tiime(hr)

a9 235 FFUEFVH oE G Wz

284 AEE o83 WEAR AFxe dILWE F 2AMEEHY ¢IL&FE F
ZAgER ] Qlovt At A BHEY o5t Z4F o|FY] A} BAH olfE FE F
HEARS ke Aol %eﬂi dHA Utk meEtA B dFdAe dEE &2 F 2AEIERS
o]-g3s}712 stdrk £ Acetobacter aceti KCCMI126545 Athujjoksle] & A AAHso] =1
T S-S lﬂ_o]—% ?M%(Mut-l)% ol-gste] HITUEY FEE 2EF HIUERV dEXE
Azstdeh. Mut-1 T5 288 wAA TF MF & A MZHHzloﬂ pH49] 7oAl 4847k
i Fatith. B HARE A ZrbERr pHAR st Wi Gt #IUE
Y AL A= st T4 50% ZF FuK%, w/v)e] F=o] mE AT HS
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FI3UES] F= 0, 5 10, 15, 20, 25% (w/v) ZtZ A4Sk, pHe} 24HASF Hels 19

| YeRHATE pHE pH meter (CG842, Schott Glas Mainz Germany)E AlS- 4319 om, &
s AR 10 mE FHI dHEZgdd AAF 2~3 w718 0N NaOH g§doz F3)
A5t ZAGEE(%)C2 ket th

pHE B3UEF7L 5o met SolFQl Atole gllen, 1243 714, FHsH Hash=
S BHYon 12417 o|FREE 93t fgaZE Hioew, 5 pHE 3.07~3.09 °|3th.
pHe} v #BAQ 2T 0% A 1241758 Z7181e] 597 H 1] 5.01%, 5%= 5]
513%,10%= 597 4.75%, 15%% 5UA477%, 20%= 548 523%, 25%E 595 5.01%=
ARG 20%9] A, 28A7MA = T TR vld 2AIAATES HolH, 2d4 &, thE
TERT 242E o weol 443 ZAE Jehiien, olefd A=z A8, #IUES A
W xo FEUEHTIES 20% (w/v)E stk

(4)

—p (3
=] = 5%
1026
—=15%
—f—20%%

—— 505

25 = =
a 12 24 36 48 60 72 54 96 108 120
Time(hr)

—p— 2
= 505
—y— 100G
—C ] 5

Titratable acidity(%ow/v)

—f— 209
—— 250

0O 12 24 36 48 &0 72 B84 96 108 120
Timechr)

29 9. FZUEA/l 02 FIUE Rx x| pHY FAE Wl
(A) pH (B) : T4%
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Table 31. 2] Fa=¥ 33T A2kt

T U F8 A2 ("M/T)

737 Ca A& BE 5
1992 6.3 2.7 2.7 26 25
1995 3.7 2.7 33 258 25
1999 1.6 1.7 35 24 1.2
2002 0.8 3.0 25 21 0.9
2004 0.5 1.0 14 34 05
2006 0.7 0.8 14 1.9 05

AR EH: FEEA 2 AT(FR), 992006

1} 2%

2t 37) BFE BTLECNA BT A} Aol e Lolge A ﬂ% Fig. 31 %
Table 3.2¢} ZAtl ZUAF === = AHE wWIEZ3l= dol 2dBE |
325 wolgo] 798% % u}e FEur} wolgo] B EUTE 3 6URE

1
% e Rio] Ao, 9YME BE

3’1%?
lo
u

RHol gdds] oz ol Hglon], 4wy By
Re7} SdsA AAEQT. P F5 % A8 3 ER 3UARE wolgo] 2zt 39, 85%2
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A% 9% FARD Bobgo] Wolg o, A 257t FbEelE 1 wekgol EA VehiA @
stch. webd Fiak BT A FRS AR FFoIPeH, 25 BToIM 9 B A UL
w wokgol 7V Esiet.

Fig. 3.1. U4t B3] 33, 6, 90)0] W2 Wolg (A) &, (B) AL, (O) W&

Table 3.2. M L(1, 3, 6, 9F)oll W& F4t FFo wol&
(Mo}, 25T)

i
ofN

ofj
A

-
ﬁ‘ ™,
o

’_ﬁ
N,
f’ﬂl

2
A

’_ﬁ
N,
g_}il

39.4+0.2

79.8+0.3

38.5+0.1

50.1+0.2

98.9+(0.2

45.5+0.2
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Table 33. ALl 12 38, % 2 HEY 9T Bols

= =
(&=, 257)

. olg (%)

o 19 3 6 9

B

e 0 79.8 945 98.9
+4%)

i 0 385 410 46.9
(FHZF)

W E Y

1=+ 0 80.8 93.4 95.6
(:31%)

AubgE-S AOACH ] #3dte] Heich & SRS %%ﬂ%zji‘%ﬂ, Zee micro-Kjeldahl
O =

iffer-ence)ol] =3ttt

—|~
o
it
Q.
=
Q.
a
[}
o
>
a

F71de] A2 ACACHE Halg st Hatdith. 5 A& 5 g& Fste] 500T 3|stR oA 24]
b 3gAA WA § HPLCE SR/ 05 mLet AAH-A(HNO; - HO = 1.1 ) 3 mLE 7t
100Ce] gl A Zage] AAHE AAT & o]F thA] 500C I3tz oA 147 T 3)8HA17] o
HAHEAHA - H,O = 1:1)2 2 50 mL7} HA B&ste] F7]1d 4 Al52 ARt 24x27
2 o Zoh

Lamp Minerals <Instrument AA-6501GS(SHIMADZU)>
Item Ca Fe K Mg Mn Cu Na Zn
Wave length(nm) | 422.7 248.3 766.5 285.2 279.5 324.8 330.2 213.9
Current(mA) 10 12 10 8 10 6 10 8
Slit Width(nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5
Non-BG Non-BG
Lighting Mode | BGC-D, | BGC-D» c BGC-D; | BGC-D; | BGC-D2 c BGC-D;
Burmer Height(mm) 7 7 7 7 7 7 7 7
Fuel Gas How(/min) 2.0 2.0 2.0 1.8 2.0 1.8 1.8 2.0

Al
X

—,‘-’,—E] olu| =S A& 15 mLoll S/ 100mLE 7}ete] £33k & 20% trichloroacetic acid(TCA)
HE 2 4

0 mL9] diethyleterE 7}sle] TCA<}



tach E29ddA4 02 M sodium citrate

tol ofz), ofwi=Ak

A}E-3]

=
=

0.22 pym membrane filter

969 ¥

2

buffer(pH 2.2)&% o2 25 mLE A

42712 Ultrapac 11 cation exchange resin 250, buffer soltion: pH 2.80, pH 3.00, pH 3.15,

pH 3.50, pH 3.55, lithium citrate buffer, buffer flow rate: 20 mL/hr, ninhydrin flow rate: 20

mL/hr, column temperature: 35~85C, chart speed: 2 nm/min, injection volume: 20uL o] %It}

A3} Table 34 $} 7t} =

)

(dry base(%))

Proximate composition

Variety

lipid Ash Carbohydrate

Protein

Moisture

27.90
18.03

2.82 48.26 27.51

2.96

3.38
6.69

Mo
.mr_no

i

29.37

33.08

iz
oy

AF

]
=

12| Ca 9] 7% F7]%

= 5 ol =7
= L

A3} Table 359} 2t}

=l

2 vehp

o
54

Mineral element

Variety

Zn
446
3.89

Na

26.3

Cu
1.39
0.62

Mn
1.84
177

Mg
224.0
230.3

Fe
1.97
1.99

Ca

55.0

764.0
754.1

Mo
.mr_no

i

249
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2

A5 B3 FIUH=(0Y Lohl ofmxat FE £43 Z= Table 369 At F ofv|ii
e B3 n GFUEolA zhzt 87.9 mg/100g o} 2551.8 mg/100g o2 FFEo] &9k, I
olm|:=At FHekw zbzt 7.32 mg/100g &} 575.0 mg/100g &2 WF IR A =4 Vet £33
FTolls 14 F4 ofrlito]l FirEHC ey, BFUEANE 17 F9 ofrlitsol AE HIUY,

GFUEA 7HE Zo] Fi-Eo] Qe oln|imike B & asparagine (834.54 mg/100g)E LFEFEO ™,
o222 proline(333.31 mg/100g), serine(216.34 mg/100g), alanine (213.89 mg/100g) % arginine

(186.76 mg/100g) T2 2 T AU

Table 3.6. A& 43 % I UHE0L dohe Flotr] A
(mg/100g)
i FIUE

Aspartic acid 5.52+1.2 425423
Threonine’ 0.60+0.4 5855+3.4
Serine 1.06+1.4 216.34+15
Glutamic acid 37.80+05 135.99+0.9
Proline - 333.31+04
Glycine 1.74+0.8 19.59+0.3
Alanine 6.75+1.2 213.89+4.5
Valine’ 9.84+1.1 143.15+2.3
Methionine” - 7.04+1.1
Isoleucine” 1.61+1.2 6549405
Leucine’ 0.86+0.1 50.68+1.5
Tyrosine 0.90+0.4 4419405
Phenylalanine” 5.86+0.4 164.48+0.9
Histidine 1.14+0.1 70.80+1.1
Lysine’ - 14.80+1.2
Asparagine 11.78+0.2 834.54+4.3
Arginine 2.41+0.3 186.76+2.4
Total essential amino acid 7.32+2.1 575.0+10.9
Total amino acid 87.87+89 2551.8+23.75
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KFe(CN)) 1 mLES 23 TP & 1587 wxsty, FAAHO : 1% gum arabics5%
phosphoric acid = 3:1:1, v/v/v) 5 mL 3#7}8F & 700 nmol|lA] FF =S SHH5I¥ e, gallic acid
o7 A% Aoz FHEHS gakEidY.

s
Zt A 7o FEEol| thdt FA4Feds Blois Wl thdt oo’ -diphenyl-B-picrylydrazine (DPPH)<]
A2 o] &3l 517 nmeol] UV/Vis-spectrop-hotometer2 A3t & A8 7} 3= 2
=12 A48 dibutylated hydroxytoluene (BHT) 1 mL ¢} 4x10* M DPPH &9 3 mLZE 5%
=0

o} vortex mixer® E3ste] H7FEE T o]E 30E7F GAoA wreAZ]l B SFPTE A5,
control& A £ 4] oEFL 1 mLE 718l controlel] T3k 3w o 7au]E2 UehlTh

® #499

7 AE5e] gURe Yildiim So| el PHE o WBsel 2T = AR F %
=HZ 1 mlej] 25 mLe] QIAAZLN02 M, pH 6.6)9} 25 mLe| potassium ferricyanide (1%,
wivE Al He ¥ S0CE fASEA 3087 WA wkgelel 25 mLo
trichloroacetic acid (10%, w/v)S F7}sF & 3000 rpme 2 1087 94 23t A= 1
mLE FHal A@d] g 1 mLY FF59 0.2 mLeY Fell; (0.1%, w/v)S FH7kste] F3= 700
nmel| 4] FA S ST

e
FF B gIE FE5EC) W3 ABTS radical £27&42 Van den Berg 54 WS ¥ st
435k 7 mMQ] 2,2-azobis(2-aminopropane) dihydrochloride (AAPH)= 245 mM<e] ABTSS}b
T F 23T oA 16413 5 WSAIZATE ABTS 899 & 734 nmollA F3=7}
0.700 + 0.005 =7} H == 2AH3AY Fs=EE 343 A5 0.1 mLet 39 mL ABTS €98 &
3 3 23Tl 687 BESAI7|HA 734 nmoll A FHES =359 B4 thxFL 0.1% BHT
mg/mL a-Tocopherol& A3 TE ABTS radical 2452 T2 2o weg} Akttt

(Control O.D. — Sample O.D.)
Conirol O.D.

oo

> 100

Scavenging activity (%) =
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(® B-carotene bleaching assay

B-carotene linoleate system2 ©]-8-3F gHiksl g wte] =42 Elzaawely 59 H#
APt F2EXE 50 mLo] B-carotene 50 mge &35} B-carotene &Y
—carotene & 10 mLE 100 mL 2 Za}x==0) F3dl1, linoleic acid 40 mg
mgS 7tk 40T I ds=7]oA AR ZERZXES AAT ¥ 575 100 mLE 3
71 o2 AE3) AEEle] emulsion £ A %319 ch o] emulsion £ 4 mLe) FEE(AEH
7HE), oleS(t 27 % positive control?] a-tocopherol@t BHA €< 02 mLE FH7}5}e] 50T
A7l A et AF7IZE F 0Ro)A 1208 B+ 158 HACE 470 nmollA FREE =3
skt

@ A%
O FE $F 24
G AAAE FIUE $EE FalvlE §F B4
FUN FREE, AF 2 AR) 337 33 2 WEY 939 welslr] An Fo| Fase ¢
A3 571 FF0) 37 F4 Bk 9 %OL 2 SRR

Table 3.7. G4HAE B3 B FFE(Lo} 9Y)9 Fols =¥
(mg/g)
5 BE A& = W £
w3 6.241.2 6.3+0.2 5.6%3.1 5.5+0.9 5,6+1.2
FIUHE(OY) 13.6+1.7 20.4+0.1 12.7405 114404 19.3+0.2
HEG B FAE FdM 247 Aujste] £83 FAE wol A7 AY

= [e]
9F 34 F Tejdls 9Pl b B 3% BT B REmN, %, 7)) Tk

[e)
223 Z:iﬂr-é Table 387} 2T} = BFUE 29 5 4% (cotyledon), ¥ (root), Z71
o ol
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Table 38. F& &3 3 FI3U=(0 Tohe] 7 Fod F #He IF
(mg/g)
Sample Cotyledon Root Steams Whole sprout
A%
- 31.0+0.1 19.0+0.3 12.6+04 18.4+0.1
gIUE
@ 5475
7 QA 9T FX 29U B Bob BITUER F2EY W 14 Folse 24 2
Fh= Table 399 Zth 5, o] FEE2 200 W/ml s=2 FHrlst 43t a3 SHT 23
272 ARS-¥E BHT, a-tocopherol Bth= &37F gilont, zF A B3 FTA= oF 10~11%
HEe] Paks AHE HeRRRO 99 Bot WobiZl FFUEE $4 Bl Tt 37 &
= 25 A & 5 W 53] wIdvE T AE G s Al b =2 AS o
% e,
Table 39. AAE FF 5 FFHE FLFAT
Concentration (200 pL/mL)
Sample %3 3
BHT 88.82+0.09 88.82+0.09
a-tocopherol 86.92+0.48 86.92+0.48
=5 10.89+0.90 20.89+1.90
AE 13.69+1.80 37.67+0.47
AE 10.11+0.87 19.89+1.23
= 10.23+0.99 17.87+1.24
H| E 11.45+0.23 35.34+1.25
Table 3.10. 35 HF % FIUE9] HHE T2359F
Concentration (uL/mL)
Sample
50 100 150 200
BHT (Img/mL) - - - 91.45+0.36
a-tocopherol(1 mg/mL) - - - 94.98+0.29
Peanut 10.43+1.24 17.04+0.21 19.21+4.78 24.1246.13
Cotyledon 32.95+5.77 58.78+0.21 90.08+0.51 90.96+0.29
Root 8.98+4.74 17.714£3.5 22.83+5.91 31.61+4.89
Steams 7.69+3.36 9.81+5.91 11.46+4.45 17.4+5.25
Whole sprout 9.14+4.82 9.76+4.23 19.52+1.82 31.14+1.46
I BE BIUEY AHY, &7 % e FeE 559 50, 100, 150 2 200 yL/mL FEE
BN A% GFUE F7) REAA gt Wik felFoR UehiA ggtomn, e e
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| Table 84 Z2|#&

5% 200 pL/mL ol A]

s

=l

UER) QieH(Table 3.10).

252 tx72 A8E BHT, a-tocopherol @} #¢] H]Z:

oH
o

s

ok 90% <

G m}
2

Uepie s, 150 ul/m F= o]4to)A]

)
~

2 AzEd.

o]

oH
Bl
r}ﬁo

o

ik

bl e =

=)

% 200 puL/mL &)

0

o}
k=

=7 YUekA

ayr}

al]

wK

wK

Gehom, tzFe BHT

=7

]

S

7t @A

Y
UeRAIT (Fig. 3.5).

7R 2 ™ Y (cotyledon) FZEE-

BHE

s

-tocopherol Z} H] <=

(4)

(B)

Mo
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As &7

4

@ ABTS radical

Tl ABTS radical &4

= 8s

%12 200 ul/ml

(4)

(B)

=7

=2
(¢}

UE FEE9] ABTS radical &7

Mo
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AR He| G °
o] gAtE}l 3 T % geuE =
= el ZeE S7ge gﬂh? F&=2| PBcarotene inol
p 12, ki cat
B} of 20% ole} aHE L}; 387 Atk = Zztel ;e ysteam ©
5 ==
o S S sk, 2 et 2, A 9 S g pat
A —— % MEy 930% 7 o e
Ak3} & o whets e TEES ® T
. 7 74 =A GeRd A 2 QAR =
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(4)

(B)

9] B-carotene bleaching &}

Mo

E9] B-carotene bleaching &3}
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(colon carcinoma cells)E = A ZF23Y(KCLB)of| 4] EoFitol 10% FBS(fetal bovine serum)E 3
7}8 RPMI1640 v xS H7}sked 37C, 5% CO, incubatorol| 4] AlthulekslA] Aol AL}
Monolayer2 Ak 43I ZE 0.25% trypsin-EDTAS A 8)5}e] single A Z2 9= & HE AX
57} 1x10° cells/mLE 52 3|AM5te] 24 well plated] ZF well 3 B33 the 37C, 5% CO,
incubatorell A 24A17E B2t wlF & T, AR dREFEES TEEEZ VISl 24, 48 2 724
7F Bt vjoksk & AE F4]-8 SRB(sulforhodamine) = MEZE singlez THEo] T ALt

HES 0|83t M|EE counting ST

Al

@ Az
© 94 BT 2 FIUE F3E) SAEPF oA nT
7 QA BT R IR 2B QAT AF oAETHE ZAR] S5k 35FY QA
E Z QA FRYMCET), QA HFLHT29) 2 A3 AYAYRCHDAZ o5 F2EL 3
ek A F GAIE 4% oAEIE 28T ATE Table 3113 Bk 3 3%, 4%, F2
T 2 FTUER 224 GAE A% AT EA ko, AR B3
E

ofl mE ug
ol
o

)=

':li‘

TUE FHE FE=9 HAE Y dARHE SHI 2= st At o3 AEed F
2

e
i
©
X
H
e
)
Hd
oX
O
52
2
ol
A=)
X
H
=
I9
kD
3L
£
5
=
=)

w0
—_
=

Table 3.11. @4HA]

1
ofl
oy
d
=)
4

2 GIE FEE SHAE 4 oA a9

Survival rate(%)

Sample
MCE-7 HT-29 RC-58T
Control 100 100 100
o B 100+0.82 100+0.42 100+0.22
H%) 3= 1000.32 99.5+0.34 100+0.26
E B 100+2.37 96.68+3.12 100+0.07
FH%) FI3IE 99.2+2.37 88.38+0.75 85.63+0.22
AE B 100+0.98 100+0.78 100+0.67
H%) 3= 100+0.42 99.6+0.7 99.78+0.34
== B 100+0.62 100+0.91 100+0.11
FH%) FI3IE 100+0.56 100+0.93 100+0.2
W Bt oz 100+0.56 100+0.78 100+0.23
=H3E) FIU= 1000.12 96.34%0.56 95.34+0.11
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Table 312. AEGI}E =

o
%
A
e
e
[

o
X
5=

4 oA E}

Survival rate(%)

Sample

MCE-7 HT-29 RC-58T

Control 100 100 100
A 95.63+5.94 94.44+2.89 88.47+5.45
Z7] 100+3.55 98.4+0.17 96.7+5.23
LR 96.80+8.39 95.25+0.86 93.47+4.70

@ Rasveratrol®] YA XA A A a3}

FIv=Ee Fo gy S22 43 gk ES 50, 100, 300
shod 24, 48 9l 72417 Fof ofe] 7hA] RO R QhA|

e eg GHAE AgFol AAHIT (Fig.

(4)

3.10).
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Fig. 310. 22t 2 AP A ZRCEST) 3 oA ad
(A) SRB assay, (B) Cell conuting assay, (C) Fe|ss &z
o} Aoy
1) A= 2 BH
© vFZAE F4

S 8—2,—1_ AF(BALB/c) LA A EE]3t v]7FA LA spleenocyteE ET]te] HZAEE 96 well
plated]] @i 7)o BFFUE FEES FEEE HUlet wgd e PR 24 AEE F
% o}‘}iE} HGHE Z42HL vjoF 48417 &, Cell titer 96% solution F7}5+ 37C, 5 % CO,
incubatorol] A} 4~8A]7F5¢t vjF3k thS Microplate reader(Titer-tek Multiscan Plus, Finland)Z A}
43} 490 nmol| A O.D.

moe

i

U -
=
filo
A
o2l
_O|L
941
o

@ A A EF(RAW264.7)9] NO A5

RAW264.7H 2 96well culture plated] 1x10° cells/well 2 23514t} AE 2 HAHsA ] & &
TUHE FESTS TEEE Aolste] 8T T wjstal 7 A & NOAAY H=S =43
o whg EE T NOs(nitite)s] AHHE Gricss ¥h3-2 ol§3tel Zgshdh AL Hjokelz

Griess reagent® wHFoZ ETFstq 1087 WHSAIZI 3 540 nmollA]  microplate- ELISA
reader(Titertek Multiscan Plus, Finland)2 §F =& 73}l NaNO, & 32 uM7}A] 282 3435}
o de TFEFAF vl wste] NO S AlFsETh

2 2%

®© AR rar% % B Fasel v
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el

Nlo

ITh(Fig. 3.11).

S

X =2 g3}
B B2uE 29 ugAE S

33

@ %A%

ik

gl
i

o

wK

K
oA
Bl
r}ﬁo

o
Mo

B -
1ol A E2 g Axoll FE 3
Aol W

N+

sFth(Fig. 3.12).
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2 FHIFSkar 484

go

o4

o NO 44

3T
X

e FEE004 thAA

tsich (Fig. 3.13).
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TEAS] GFUES JFPAAAE 2R A FTUE A8 §7] Aol dEen
ot oloh Ze BHom PIE ASA £715 AW S8l J1E HKE AN HEE B
5

Aot iz &7, 28] EeE §7](50 x 25 x 30cm)E AME-5H %‘ }%ﬁr A g-ol T

P
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2
fr
i
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:\_l,
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o
Ho
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N
e
_O|L
=
H
=
é—é
=
i)
E
o
=
H

o
ox

=
Aol LT FFE Ak T2 S B olfo] vk BFUE A-&A &7 A8
3157] A Lobel Aol FFFL FA| otk otH, 7HA I AHslal A oF Firt o<}

2o 2oz wWFUE ALA £7)2 Esty] 918 71E HSE ARl BHeE ARE AF35H
Nz &7], a28a Fg2E 47150 x 25 x 30em)E ARE-Ste] BFEA Y] wolsd wolLE Bl A
$913-2 7393} THTable 313 2 Table 3.14).

FIUE A&7 mel wolgde & Ao|7t gldlal, HolkEEs ke Ato|7t e, et
28 {777 7 A&sHA wolstiaL, theol HEE AR, HEH 7ix87] ol 3lti(Table 3.13).

w3 A7) shjE Zolsh ARE FTUE AuEle) met zolrh Aer, AS 705 o]
A ZeleE 71004 AN TS sujE ZolE 33mm oW, WMEE A 30cm, Az
W SEAAE 18m AT SNE A7 T3 ol fAE W o] AzF W SEAFOIA Ag
N7 R shlE H7o] 55mmeld] we) TekaE SolelA Aujs BFUpEe] sh)x

gomm %0l 1% FATHTbe 314, P A ol FAT A4S uslom, Easel §
FlA AulE FFFEOIA ulE Aol 74 E9hTHTable 315).
welggol s FFUE AMEIlol wet zfolrt om, JESE TFs A% 7Y Bes
$7101A R HIURel A Walalgol A Egkom, WEE A% Ralggo] Bt vl Az
W SEARIAE B ASe] ThE 710 Ha) AStEinh v BBl FFUE A E
7ol whe Atol7t GGEHTable 3.14). whebd HIUE Aulo] AP AW SIS Sekay §o17 2
s

Biu)

- 176 -



Table 3.13. Effect of difference nursery tray on percent germination and Ts of peanut

sprouts.
Germination Tso
Tray (%) (days)
Rice seedling tray 95.6 1.19
Modified rice seedling tray 95.3 1.39
Plastic tray 96.7 0.82
LSD.0.05 NS 0.12

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.

Table 3.14. Effect of difference nursery on hypocotyl length and diameter as influenced by
growth periods of peanut sprout.

Days after seeding

Tray
2 3 4 5 6 7
Hypocotyl length(cm)
Rice seedling tray 0.5 0.8 1.2 1.7 24 3.0
Modified rice seedling tray 04 0.5 0.7 1.3 1.5 1.8
Plastic tray 0.6 0.8 1.2 2.1 2.7 3.2
LSD.0.05 NS 0.1 0.2 0.2 04 0.3
Hypocotyl diameter(mm)
Rice seedling tray 3.6 44 5.1 57 57 57
Modified rice seedling tray 41 42 5.0 54 57 57
Plastic tray 43 5.2 5.8 6.0 6.1 6.4
LSD.0.05 0.2 0.2 0.3 0.3 NS 0.3
Root length(cm)
Rice seedling tray 0.6 1.3 23 3.2 3.9 4.6
Modified rice seedling tray 0.5 0.7 1.3 1.8 22 29
Plastic tray 0.6 1.5 24 3.5 42 48
LSD.0.05 NS 0.3 0.3 0.3 0.3 0.3
No. of lateral root
Rice seedling tray - - 14.0 16.8 25.1 23.9
Modified rice seedling tray - - - 6.3 17.7 23.6
Plastic tray - - 10.6 16.5 23.7 26.7
LSD.0.05 NS 6.7 NS NS
Epicotyl length (cm)

Rice seedling tray - - 0.6 1.1 1.3 25
Modified rice seedling tray - - - 0.9 0.9 1.7
Plastic tray - - 0.8 1.0 1.8 24
LSD.0.05 NS NS NS 0.3

Seeds were dark-cultured at 27°C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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Rice seedling tray

Modified rice seedling tray

Plastic tray

Photo. 3.1. Appearance of difference nursery tray of peanut sprout cultivation at 27T
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HE& st stk dddl AE TAE ‘2RI, AAATE SHTA 40, 360F,
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Table 3.15. Effect of irrigation method on percent germination, Tsy and percent decay of
peanut sprouts.

Seed treatment

. Duration Germination * Tso Decay
Presoaking type (min)  Irrigation method (%) (days) (%)
Presoaking 240 Overhead watering 100.0 0.67 2.0

Bottom watering 61.7 295 21.7
360  Overhead watering 100.0 0.66 3.5
Bottom watering 48.3 3.83 30.0
720  Overhead watering 100.0 0.78 6.7
Bottom watering 61.7 3.69 18.3
Hot water 5 Overhead watering 100.0 0.82 0.7
presoaking(50 C) Bottom watering 58.3 4.80 18.3
30 Overhead watering 98.3 0.67 27
Bottom watering 35.0 4.86 23.3
60 Overhead watering 95.0 1.06 22
Bottom watering 36.7 2.67 22.0
Untreated Overhead watering 100.0 0.70 5.2
Bottom watering 61.7 3.20 25.0
Significance
Presoaking type (A) kY * NS
Duration (B) NS NS NS
Irrigation method(C) o o e
A x B ** * NS
A X C K%k K%k %
B X C K% * K%
A xB xC * * NS

z

Seeds were dark-cultured at 27°C for up to 7 days.
¥ ™™ TNonsignificant or significant at P< 0.01 or 0.001, respectively.
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Table 3.16. Effect of seed treatment on hypocotyl length

peanut sprouts.

and hypocotyl diameter of

Seed treatment

Duration

Days after seeding

Presoaking type (min) Irrigation method 2 3 4 5 6 7
Hypocotyl length(cm)

Presoaking 240  Overhead watering 047 074 153 229 288 3.14
Bottom watering - - - - - -

360  Overhead watering 071 078 148 215 278 3.01

Bottom watering - - - - - -

720  Overhead watering 046 073 101 138 166 1.68

Bottom watering - - 020 020 030 0.33

Hot water 5 Overhead watering 063 097 148 225 253 294
presoaking(50 C) Bottom watering - - - - - -

30 Overhead watering 053 079 147 179 246 250

Bottom watering 060 060 070 070 070 0.70

60 Overhead watering 041 083 109 160 200 220

Bottom watering - - - - - -

Untreated Overhead watering 064 094 135 178 213 256
Bottom watering - - - - - -

LSDO0.05 021 018 021 022 023 0.20

Hypocotyl diameter(mm)

Presoaking 240 Overhead watering 357 487 505 515 518 612
Bottom watering - - - - - -

360  Overhead watering 398 494 496 511 561 611

Bottom watering - - - - - -

720  Overhead watering 393 463 482 543 573 615

Bottom watering - - 336 350 356 3.75

Hot water 5 Overhead watering 438 454 504 594 602 619
presoaking(50 C) Bottom watering - - - - - -

30 Overhead watering 403 542 564 566 594 6.08

Bottom watering 396 375 397 412 417 429

60 Overhead watering 361 449 537 566 606 654

Bottom watering - - - - - -

Untreated Overhead watering 379 545 575 634 562 627
Bottom watering - - - - - -

LSDO0.05 021 021 021 03 027 025

Seeds were dark-cultured at 27C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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Table 3.17. Effect of seed treatment on root length and number of lateral root of
peanut sprouts.

Seed treatment

Duration

Days after seeding

Presoaking type (min) Irrigation method 3 4 5 6 7
Root length(cm)
Presoaking 240  Overhead watering 058 124 185 295 331 351
Bottom watering 030 018 022 023 024 026
360  Overhead watering 073 160 290 342 4.08 5.61
Bottom watering - 014 020 023 024 025
720  Overhead watering 051 109 180 273 261 270
Bottom watering 017 017 023 025 026 0.28
Hot water 5 Overhead watering 093 204 334 462 483 510
presoaking(50 C) Bottom watering 019 023 024 024 024 028
30 Overhead watering 091 184 309 425 495 521
Bottom watering 024 024 024 024 024 024
60 Overhead watering 053 118 199 304 352 3.68
Bottom watering 015 017 023 025 025 0.30
Untreated Overhead watering 084 215 329 395 461 534
Bottom watering 021 021 023 023 023 025
LSDO0.05 NS 018 023 019 024 019
No. of lateral root
Presoaking 240  Overhead watering - - - 146 197 267
Bottom watering - - - - - -
360  Overhead watering - - 480 166 313 298
Bottom watering - - - - - -
720  Overhead watering - - 177 244 257
Bottom watering - - - - - -
Hot water 5 Overhead watering - - 150 235 348 431
presoaking(50 C) Bottom watering - - - - - -
30 Overhead watering - - 10.0 184 289 309
Bottom watering - - - - - -
60 Overhead watering 120 190 295 327
Bottom watering - - - - - -
Untreated Overhead watering - - - 130 226 296
Bottom watering - - - - - -
LSDO0.05 - - 39 42 42 37

Seeds were dark-cultured at 27C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.

- 181 -



Table 3.18. Effect of seed treatment on epicotyl length root of peanut sprouts.

Seed treatment Days after seeding

) Duration L
Presoaking type . Irrigation method 2 3 4 5 6 7
(min)

Epicotyl length(cm)

Presoaking 240  Overhead watering - - 1.00 102 160 241
Bottom watering - - - - - -
360  Overhead watering - - 089 111 182 217
Bottom watering - - - - - -
720  Overhead watering - 080 126 164 189
Bottom watering - - - - - -
Hot water 5 Overhead watering - - 092 142 223 370
presoaking(50 C) Bottom watering - - - - - -
30 Overhead watering - - 119 137 253 3.88

Bottom watering - - - - - -
60 Overhead watering - - - -
Bottom watering - - - - - -
Untreated Overhead watering - - 080 115 175 262
Bottom watering - - - - - -
LSD0.05 - - 012 011 023 0.23
Seeds were dark-cultured at 27C for up to 7 days.
Means in columns was separated by LSD at P= 0.05.
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1) AHE #5 2 ujA
Aol ALR3F FFE Streptococcus thermophilus, Lactobacillus bugaricus 2 S+=A4 ZATd A
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Fig. 3.15. Photograph of peanut sprout soybean yoghurt.
(A) : SYY, (B) : SY+0.5% PS”, (C) : SY+1.0% PS, (D) : SY+2.0% PS, (E) : SY+3.0% PS
sy: soybean yoghurt. IPS: peanut sprouts.
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@ &F7=E9 pH 2 F4 W3}
72 Azxd 42 UE F2H(05%, 1%, 2%, 3%) F7t) WE tiF 9FEE ©E ¢ pH ¥
Azl W3lE =A% Z3E Table 319 2 3.203 Zt},

HEzT QT EE(SH) 2 HF 8TF2ES pH 8 4=E 43 27 tiF SF2EE $f &
TEZEHT 27] pH ¥ 2t=s ot wiokon, W Ate] Mgyl wel pH 2 A7t 472
E =2 Jehiglth 38 gEFUE AxET Hvl i gF .F=2EY
pHE wEZ7] thxF9] 6374 Hsty wIUE AZEZ H7le mel Pold o m(pH 6.34-6.09),
HE 7} xgsg.qaw pH7} goldoz 7Aaste wF 1247 & pHE 3683802 e THTable
=3 AE veEhiied daEzr] 2T 04100 Hste] &
0.44-0.52 HME Uehfo] B3 Hrlel osle] Awrt Frletged, 1‘415?
9 F3UE U 25 2E57F dlgel uet Al=rt FUFstth(Table 3.20).
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Table 3.19. Change in pH of peanut sprout yoghurt during fermentation period at 37°C

Fermentation time (hr)

Mixing ratio

0 4 8 12

My? 6.13 + 0.05% 421 + 0.01° 397 + 0.00* 3.58 + 0.00"
sy? 6.37 + 0.01"° 452 + 0.03° 410 + 0.03° 3.84 + 0.03*
SY+PSs® 0.5% 6.34 + 0.02° 459 + 0.04° 4.06 + 0.02° 3.68 + 0.05*
SY+PS 1% 6.30 + 0.04%° 459 + 0.01° 4.06 + 0.02° 3.68 + 0.04*
SY+PS 2% 6.19 + 0.05%° 456 + 0.02° 4.03 + 0.05° 3.77 + 0.05*
SY+PS 3% 6.09 + 0.02°° 448 + 0.01° 403 + 0.01° 3.80 + 0.06"

IMY: milk yoghurt, SY: soybean yoghurt, ?PS: peanut sprout.
Data values are expressed as mean = SD (n=3).
Means in the same row (A-D) and the same column (a-b) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.

Table 3.20. Change in titratable acidity of peanut sprout yoghurt during fermentation period at
37C

Fermentation time (hr)

Mixing ratio

0 4 8 12

My? 0.16 = 0.03° 038 + 0.03 0.66 = 0.00°® 0.84 + 0.06™
Sy? 012 + 0.01° 040 + 0.02*¢ 050 + 0.02% 074 + 0.02
SY+PS? 05% 012 + 0.06° 047 + 0.03° 0.72 + 0.04"® 0.76 + 0.03%
SY+PS 1% 014 + 0.02° 047 + 0.03° 0.72 + 0.05"® 0.82 + 0.02"*
SY+PS 2% 016 + 0.03° 047 + 0.01°¢ 0.74 + 0.01"® 0.90 + 0.01*
SY+PS 3% 020 + 0.01° 056 + 0.02*° 0.84 + 0.02** 094 + 0.02**

UMY: milk yoghurt, SY: soybean yoghurt, ?PS: peanut sprouts.
Data values are expressed as mean = SD (n=3).
Means in the same row (A-D) and the same column (a-c) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.

- 186 -



M W)

GTUE AXET FAUF AT QFEESY HaEVITY mE AR WHalE A4 EY] fst] ME L
a, bats =743 A= Table 3217 vl QF2ZE Mo ur]E Jehlle BE L2 ©Es)7)
A QFEE(S-H)S UF STEEE 747 FY7HES 47.86, 4628 ©|9loH, 05, 1.0, 20 2 3.0%
GFUE QFTZEE 747t 4646, 44.83, 4380 T 4305404 wE 12A7MllE ZHZ: 43.03, 4292,
4217, 4209 22 ZH=|o] wg 7|7t wel ok A tHTable 3.22). AN EE YEE a #
L BEE] A QTEER-H) T &FEE, 05, 10, 20 2 3.0% GIF}E QTEEE 747

10, -0.85, -0.84, -0.73, -0.72, 0682 =R oH, HE7} JFHd we} QF2ZE(GHE A3
HE ToA agko] oftt F7FstitHTable 3-16). =5 Uehl= b g #HHS] A QFEE

|

h

6552 WIUE Ul wet FAETE FTlsiglen, wavE I wal A FTleoh
(Table 3.23).

Table 3.21. Change in Hunter's L color value of peanut sprout yoghurt during fermentation

period at 37°C

Fermentation (hr)

Sample
0 4 8 12

My” 47.86 + 0.07° 48.64 + 0.18° 47.41 + 0.12° 48.26 + 0.03
sy? 46.28 + 0.08™ 45.06 + 0.22"® 44.67 + 018" 4367 + 0.11%
SY+PS” 0.5% 46.46 + 0.08™ 4573 + 0.05"® 44.90 + 0.05™ 43.03 + 0.05"
SY+PS 1.0% 4483 + 0.18% 4439 + 0.14% 4375 + 0.26™ 4292 + 0.03"
SY+PS 2.0% 43.80 + 0.12° 4315 + 0.03° 4244 + 0.13° 4217 + 0.20°
SY+PS 3.0% 43.05 + 061° 4356 + 0.19° 4233 + 0.33° 42.09 + 0.25°

Table 3.22. Change in Hunter's a color value of peanut sprout yoghurt during fermentation

period at 37°C

Fermentation (hr)

Sample
0 4 8 12

my” 110 + 0.05 -1.04 + 0.01° -1.27 + 0.03¢ 110 + 0.04°
sy? -0.85 + 0.01° -0.86 + 0.08™ -0.05 + 0.01* -0.08 + 0.01*
SY+PSY 05% -0.84 + 0.02° -0.82 + 0.01™ 013 + 0.01™ 0.10 + 0.02*
SY+PS 1.0% 073 + 0.03™ 055 + 0.04% 052 + 0.02® 022 + 0.02™
SY+PS 2.0% 072 + 0.05™ 056 + 0.02%° 048 + 0.02° 034 + 0.02™
SY+PS 3.0% -0.68 + 0.08 050 + 0.07°® 036 + 0.01 033 + 0.04™
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Table 3.23. Change in Hunter's b color value of peanut sprout yoghurt during fermentation

period at 37°C

Fermentation (hr)

Sample
0 4 8 12

My” 053 + 0.01°¢ 0.72 + 0.02"® 210 + 0.04 2.01 + 0.074
sy? 5.94 + 0.01% 6.68 + 0.02° 6.25 + 0.04™ 7.08 = 0.07*
SY+PSY 0.5% 5.80 + 0.05™ 6.69 + 0.21° 6.31 + 0.03" 719 + 0.04"
SY+PS 1.0% 6.12 + 0.03% 6.90 + 0.09° 755 + 0.06™ 7.77 £ 0.03%*
SY+PS 2.0% 6.08 + 0.07° 8.17 + 0.06™ 8.24 + 0.05* 847 + 0.04*
SY+PS 3.0% 6.55 + 0.12° 8.39 + 0.56™ 845 + 011 8.92 + 0.07*4

UMY: Milk yoghurt, “SY: Soybean yoghurt, *PS: peanut sprouts.
Data values are expressed as mean = SD (n=3).
Means in the same row (A-D) and the same column (a-d) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.

@ eT=Ee Bx Wal
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= 146, 148, 152 % 15.7°Brix2 YElST}

Table 3.24. Change in sugar content of peanut sprout yoghurt during fermentation period at

37¢C

Fermentation time (hr)

Mixing ratio

0 4 8 12

My” 13.7 + 0.00%* 9.1 + 0.02° 7.7 + 0.01° 71 + 0.02°
sy? 14.7 + 0.01™ 10.2 + 0.01" 9.3 + 0.04™ 8.6 + 0.04™
SY+PSY 05% 14.6 + 0.01™ 10.0 + 0.02" 94 + 0.03"™ 8.6 + 0.05™
SY+PS 1% 14.8 + 0.02" 10.1 + 0.02" 9.5 + 0.10"™ 8.6 + 0.05™
SY+PS 2% 15.2 + 0.01** 11.5 + 0.01"® 9.9 + 0.02" 102 + 0.02°¢
SY+PS 3% 15.7 + 0.03* 134 + 0.05° 11.6 + 0.03°¢ 105 + 0.02°¢

IMY: milk yoghurt, ISY: soybean yoghurt, ?PS: peanut sprouts.
Data values are expressed as mean = SD (n=3).
Means in the same row (A-C) and the same column (ac) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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Table 3.25. Change in viscosity of peanut sprout yoghurt during fermentation period at 37C

Fermentation time (hr)

Mixing ratio

0 4 8 12
my” 0.0 + 0.0° 321 + 1.3° 612 + 34% 876 + 3.4
sy? 0.0 = 00" 298 + 3.2 545 + 23" 645 + 24"

SY+PSY 0.5% 0.0 = 00" 289 + 2.1 532 + 1.1 654 + 1.8™

SY+PS 1% 0.0 = 00" 297 + 54 612 + 1.9 812 + 1.3
SY+PS 2% 0.0 = 00" 321 + 13 632 + 2.3% 886 + 1.2
SY+PS 3% 0.0 = 00" 333 + 1.2%¢ 659 + 22% 912 + 35

IMY: milk yoghurt, ISY: soybean yoghurt, ?PS: peanut sprouts.
Data values are expressed as mean = SD (n=3).
Means in the same row (A-D) and the same column (a-c) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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Table 3.26. Changes in lactic acid (CFU/mL) of peanut sprout yoghurt during fermentation
period at 37°C

Fermentation time (hr)

Mixing ratio

0 4 8 12
my” 2.8x10% 1.7%107¢ 5.8x107" 3.4x10%4
sy? 2.6x10% 1.5x107¢ 54x10"® 2.8x10%*

SY+PS” 0.5% 2.7x10°° 1.4x107 5.6x10""® 2.9x10%*

SY+PS 1% 2.8x10°° 1.5x107¢ 5.8x107" 3.5x10%4
SY+PS 2% 2.8x10°° 1.8x107¢ 5.9x107" 3.5x10%4
SY+PS 3% 2.8x10™ 1.9%107¢ 6.0x107*" 3.7x10%4

IMY: milk yoghurt, ISY: soybean yoghurt, ?PS: peanut sprouts.
Data values are expressed as mean = SD (n=3).
Means in the same row (A-D) and the same column (a-b) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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Table 3.27. Change in sensory evaluation scores of peanut sprout yoghurt during fermentation

period at 37°C

Time (hr)
Attributes
0 4 8 12
sy? 35 + 1.0* 3.6 + 05 3.6 + 05 3.7 + 05
SY+PSY0.5% 3.7 + 0.0* 3.7 + 11 38 +11% 39 + 05
Flavor SY+PS 1% 32 + 0.0% 3.8 + 11% 3.8 + 1.0% 40 + 05%
SY+PS 2% 2.6 + 05 25 + 05 26 + 1.0 26 + 01
SY+PS 3% 2.0 + 057 2.0 + 05P 1.9 + 1.0° 1.9 + 057
sY 3.8 + 1.5% 3.6 + 05 3.7 + 1.0 3.6 = 054
SY+PS 0.5% 35 + 05 3.6 + 11% 3.6 + 1.0% 38 + 05
Taste SY+PS 1% 34 + 1.0% 3.5 + 054 3.7 +1.0% 3.8 + 0.5%
SY+PS 2% 25+ 0.0% 26 + 05 33 + 05" 23 + 15%®
SY+PS 3% 2.3 + 05 22 + 10" 2.2 + 15% 2.0 + 0.0™
SY 3.6 + 11 37 + 05 37 + 05 3.7 + 05
SY+PS 0.5% 34 + 00 34 + 1.0 33 + 1.0* 32 + 05
Texture SY+PS 1% 32 +00% 30+ 10™ 30 +05™ 2.8 + 05
SY+PS 2% 2.5 + 0.0" 25 + 1.0% 26 + 05% 23 +11®
SY+PS 3% 22 + 05% 21+ 1.0% 21+ 20" 20+ 05%
sY 3.6 + 05 35 + 00 34 + 11 34 + 0.0
SY+PS 0.5% 35 + 1.1 33 + 11 34 + 05 34 + 0.0
Color SY+PS 1% 35 + 1.0™ 33 + 1.0™ 32+ 11% 3.0 + 05"
SY+PS 2% 2.3 + 11" 22 + 05" 2.0 + 1.0" 20 + 11%
SY+PS 3% 22 + 15" 23 £ 05 19 + 1.0 1.8 + 05¢
sY 35 + 1.0™ 35 + 05 36 + 1.0 3.6 + 0.0
SY+PS 0.5% 35 + 05 34 + 11 35 + 1.0 35 + 05"
Overall A A A A
acceptability SY+PS 1% 3.6 + 05 36 + 11 38 + 1.0 3.8 = 06
SY+PS 2% 26 + 05™ 2.6 = 05" 24 + 05" 24 + 11"
SY+PS 3% 16 + 05 16 + 05% 13 + 1.5% 1.0 + 00
U3Y: Soybean yoghurt, 7PS: peanut sprouts.
Data values are expressed as mean + SD (n=20).
Means in the same row (A-D) and the same column (a-c) not sharing a common letter are significantly different at p<0.05 by

Duncan’s multiple range test.
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Table 3.28. Antioxidant activity of peanut sprout yoghurt

Peanut sprout yoghurt

Antioxidant activity
MY SY 0.5% 1.0% 2.0% 3.0%

DPPH radical

scavenging activity (%)

184 + 01% 206 + 01° 232 + 02° 324 + 02° 364 + 03° 385 + 0.2°

Reducing power(O.D.) 072 + 0.01° 081 + 0.01° 0.84 + 0.02° 0.92 + 0.01" 1.02 + 0.01* 1.13 + 0.02*

ABTS" scavenging . . .
156 + 0.1 174 + 03 205 + 04° 295 + 05 327 + 01° 342 + 00°
activity(%)

Data values were expressed as mean * SD (n=3).

Means in the same row (a-d) not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3.29. Effects of various light quality and treatment time on percent germination,
Ts, fresh weight and dry weight of ‘Jopyeong’ peanut sprouts.

Treatment Decay  Germination Ts0 Fresh 7 Dry
Light quality time” (hr) (%) (%) (days) weight(g)  weight(g)
Red 12 2.3 95.6 0.58 33.68 7.53
24 3.2 96.7 0.56 3245 742
Blue 12 24 93.3 0.56 31.66 7.38
24 27 944 0.54 34.65 740
Red + Blue 12 2.7 95.6 0.58 34.39 7.62
24 34 96.7 0.58 33.78 7.65
UV-B 12 0.2 944 0.76 25.54 547
24 0.3 922 0.66 27.24 5.74
Dark 24 53 944 0.68 30.33 7.27
Significance
Light(A) ik X * > o o
Light time(B) NS NS NS NS NS
A X B NS NS NS NS NS

* Peanut sprout were dark-cultured at 27 for up to 8 days. Treatment were spray after
2 hours water soaking at 27 C.
¥ Determined 7 days after sowing.

* NS, *, ** ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Table 3.30. Effects of various light quality and treatment time on hypocotyl length and
diameter of ‘Jopyeong’ peanut sprouts.

Treatment Days after seeding
) . time *
Light quality (hr) 5 4 6 g
Huypocotyl length (cm)

Red 12 045 131 241 272
24 049 127 243 262

Blue 12 0.65 129 223 254
24 048 1.07 232 245

Red + Blue 12 045 121 2.39 275
24 046 1.32 253 2.68

UV-B 12 043 113 217 246
24 0.36 096 1.63 236

Dark 24 0.56 1.20 226 258

Significance

Light time(B) NS NS NS NS

A XB * * NS *

Hypocotyl diameter (mm)

Red 12 342 534 643 6.51
24 353 564 6.52 6.75

Blue 12 3.70 537 6.36 6.45
24 3.64 544 6.45 6.53

Red + Blue 12 3.58 548 6.32 6.72
24 346 533 6.10 6.52

uv 12 333 535 6.47 6.56
24 3.28 545 6.49 6.69

Dark 24 3.35 527 6.22 647

Significance

Light time(B) NS NS NS NS

A X B NS NS NS

* Peanut sprout were treated different light quality each other at 27°C for up to 8 days.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.

53] AAdel Ae Aee] AFHLE sk, 2 F 280nm FFTHE Ad UV-B Ages B4
o] Aga AEA e AE# A Ho] 7= | 104 ?'SE} dHA Ut o3 FHo2 UVB 2

chopat Muu 3L A2l P A7 Aol WAE FFe 2SI
(Table 3.30). §FUE Aujjo] FAS a]o}oq Eﬂg% ZARSE A3 gz Ao Ae o} 1l m

B2 Aol @71154—% 45 Halgo] 53% HASACE 23y UV-BE HEstd BaE-S 1.0%
oEko 2 Yz 4= ek 2 99 red, blue & red + blue(8:2) EFFolAE Hof&o] 2.3~34%
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Table 3.31. Effects of various light quality and treatment time on root length, number
of lateral roots and epicotyl length of ‘Jopyeong’ peanut sprouts.

Treatment 2 Days after seeding
Light quality time (hr) 7 4 6 8
Root length (cm)
Red 12 043 2.71 5.34 543
24 0.61 3.20 552 5.88
Blue 12 1.07 349 5.44 6.37
24 112 3.54 531 5.81
Red + Blue 12 0.56 3.23 5.64 6.19
24 0.50 3.58 5.80 6.36
UV-B 12 0.66 340 454 5.20
24 052 259 4.38 5.63
Dark 24 047 293 5.20 6.06
Significance
Light time(B) NS NS NS NS
No. of lateral roots
Red 12 - 0.0 321 45.6
24 - 04 39.7 594
Blue 12 - 2.0 425 63.6
24 - 04 30.3 49.7
Red + Blue 12 - 0.0 33.9 49.3
24 - 0.7 274 41.6
UV-B 12 - 0.2 25.3 38.7
24 - 0.0 226 404
Dark 24 - 0.1 31.6 58.1
Significance
Light(A) NS NS * *
Light time(B) NS NS NS NS
AXB NS NS * *
Epicotyl length (cm)
Red 12 - 0.40 214 3.57
24 - 0.74 2.08 3.65
Blue 12 - 057 240 3.58
24 - 047 242 342
Red + Blue 12 - 0.34 2.58 343
24 - 045 1.88 321
UV-B 12 - 0.26 0.97 2.28
24 - 0.20 0.69 1.80
Dark 24 - 0.34 0.70 2.90
Significance
Light time(B) NS # # #
A XB NS NS NS NS

* Peanut sprout were treated different light quality each other at 27°C for up to 8 days.
¥'NS, * **, ** Nonsignificant or significant at P = 0.05, 0.01, and 0.001, respectively.
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Photo.3.2. Change in seedling growth with various light quality irradiation treatment
of peanut sprouts. Seeds were growth with various light quality for 7 days
after sowing at 27C.

- 196 -



Suipaas 1aye sAeq

Photo.3.3.

Irradiation time
12hrs 24hrs

R B RB UV R B RB UV
Light quality

Change in seedling growth with various light quality
irradiation treatment of I}‘lveanut sprouts. Seeds were
growth with various light quality for 7 days after
sowing at 27C.
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Fig. 3.16. Production of soybean milk.
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Fig. 3.17. Change in pH of soybean milk added to peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean = SD (n=3).

Fig. 3.18. Change in titratable acidity of soybean milk added to peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).

FIUE FE= TR WE T Ax HIlE FA3 Zi= Table 3324 Zth HEE o

Bie Lgke 2 SEE0e] Aol 2o Uehbd @itk AMEE UErlE agleld B

ot
e

U}

F289) FE7} 2oldsE ANl 75 4TS By PU=S UehhE bge F2E

BA

fr
flo
!
o

- 201 -



~

T vwate W A TAA s AL AT + AT

FEE(EA)] Aol FFE T2 AR AlgHT

Table 3.32. Change in Hunter’s color value(L, a, b) of soybean milk added to

extract

peanut sprout

Hunter’s color value

L a b
PSE ratio
0% 4625 + 0.02° 094 + 0.02° 6.39 + 0.03°
1% 43.35 + 0.04° -0.82 + 0.03° 856 + 0.02°
3% 43.83 + 0.72° 040 + 0.30° 829 + 0.03°
5% 4693 + 0.17° 240 + 0.00° 8.72 + 0.09"

"PSE: peanut sprout extract, Data values are expressed as mean + SD (n=3).

*The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range

test.
B ¥ B= A
A7kl e S8 g% =234 AFE Fig 3199 2tk 59 dEE GIUE FZ2ES FH

Fig. 3.19. Change in °Brix of soybean milk added to peanut sprout ethanol extract.

"PSE: peanut sprout ethanol extract. Data values are expressed as mean = SD (n=3).
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Fig. 3.20. Change in turbidity of soybean milk added to peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).

6) 7fe B AA
Attributes
Sample PES ratio Flavor Deposit Color Taste Overél?

palatability

0% 46 + 05° 43 +05° 45+ 05° 50 +00° 43+ 05

Soybean 1% 41 + 07 36 + 05" 38+ 04® 46 + 05" 38 + 04"
milk 3% 31+ 13 25+ 08 33+08 38+13" 26+ 10°

5% 23 +10° 18 +09° 23 +10° 30 +12° 20+ 08°

"PSE: peanut sprout extract.

Sensory score: 5(very good), 4(good), 3(fair), 2(poor), 1(very poor)

*The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range
test.

Fig. 3.21. Change in sensory evaluation scores of soybean milk added to peanut sprout extract.
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Fig. 3.22. Production of functional drink containing peanut sprout extract and vinegar.
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Table 3.33. Change in pH of drinks added to peanut sprout extract

PSE ratio
s 0% 1% 3% 5%
amples
Raspberry drink 243 + 0.01 245 + 0.01 250 + 0.01 257 + 0.01
Pomegranate drink 243 + 0.01 244 + 0.01 250 + 0.01 257 + 0.01
Blueberry drink 243 + 0.04 242 + 0.01 249 + 0.01 254 + 0.01 t

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Table 3.34. Change in titratable acidity of drinks added to peanut sprout extract

PSE’ ratio
Samples 0% 1% 3% 5%
Raspberry drink 10.40 + 0.00 1043 £ 0.05 10.40 + 0.00 1030 + 0.00
Pomegranate drink 10.36 + 0.05 1033 + 0.05 10.33 + 0.05 10.30 = 0.00
Blueberry drink 10.76 + 0.05 10.66 + 0.05 10.66 + 0.05 1056 + 0.05

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).

Table 3.35. Change in Hunter’s L color value of drinks added to peanut sprout extract

PSE ratio
Samples
0% 1% 3% 5%
Raspberry drink 2255 + 051"  21.92 + 0.02° 2144 + 0.63% 21.97 + 0.07°
Pomegranate drink 23.99 + 1.77° 21.73 + 0.11° 21.90 + 1.27° 21.73 + 0.65°
Blueberry drink 2641 + 0.60, 24.00 + 0.82° 24.80 + 0.22° 22,92 + 0.07°

Table 3.36. Change in Hunter’s a color value of drinks added to peanut sprout extract

PSE" ratio
Samples
0% 1% 3% 5%
Raspberry drink 257 + 0.06° 256 + 0.03° 2.56 + 0.01° 268 + 0.01°
Pomegranate drink 2.33 = 0.39° 227 + 0.04° 2.59 + 0.25° 276 + 0.17°
Blueberry drink 1.85 + 0.16° 214 + 0.01° 221 + 0.10° 2.60 + 0.04°
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Table 3.37. Change in Hunter’s b color value of drinks added to peanut sprout extract

PSE’ ratio
Samples
0% 1% 3% 5%
Raspberry drink 225 + 011 -046 + 0.01° 029 + 0.06° 1.01 + 0.03°
Pomegranate drink -0.73 + 0.21° -0.61 + 0.05° 023 + 012° 0.05 + 0.04°
Blueberry drink -1.35 + 0.18° 028 + 016" 017 + 0.04" 0.19 + 0.02°

"PSE: peanut sprout extract.

*The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range

test.

Data values are expressed

as mean = SD (n=3).
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Table 3.38. Change in °brix of drinks added to peanut sprout ethanol extract

ATt

Table 3.38¢} Zth ztzte] 28

59 TR} BoldSE BETF o A

PSE ratio
Samples 0% 1% 3% 5%
Raspberry drink 10.40 + 0.00 1043 £ 0.05 10.40 + 0.00 1030 + 0.00
Pomegranate drink 10.36 + 0.05 1033 + 0.05 10.33 + 0.05 10.30 = 0.00
Blueberry drink 10.76 + 0.05 10.66 + 0.05 10.66 + 0.05 1056 + 0.05

"PSE: peanut sprout ethanol extract. Data values are expressed as mean = SD (n=3).
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Table 3.39. Change in turbidity of drinks added to peanut sprout extract

PSE ratio
Samples 0% 1% 3% 5%
Raspberry drink 0.094 + 0.004 0.256 + 0.003 0.588 + 0.002 0.851 = 0.002
Pomegranate drink 0.033 + 0.001 0.217 £ 0.001 0.645 + 0.002 0.736 + 0.003
Blueberry drink 0.069 = 0.001 0.238 + 0.000 0.590 + 0.004 0.895 + 0.003
"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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*(A): Raspberry drink, (B): Pomegranate drink, (C): Blueberry drink

Attributes
Samples PES ratio . Overall
Flavor Taste Color Deposit

palatability

0% 46 = 05° 43 £ 05° 41 +07° 50 00° 45 05

Raspberry 1% 36 +08° 31 +11" 38+ 07° 48 + 04 36 + 08"
drink 3% 31 +07° 28 +11° 33 +55° 45+ 05° 30+ 08%
5% 21 + 04 23+ 10° 26+ 08 43 +05 2107

0% 36 + 08 35+08 36+08 45+ 08 35+ 08

Pomegranate 1% 28 £+ 04> 28 207" 33 +10®° 38+ 07° 26105
drink 3% 21 + 07 25 +10° 28 +07® 43 +08° 20+ 06®
5% 16 + 05 15 + 05° 21 + 11° 21 +1.3° 1.6 + 0.5°

0% 41 = 07° 41 +07° 412 07° 50+ 00> 40 + 06°

Blueberry 1% 290 £07° 31zx07° 32z:09 41 zx04> 321 04°
drink 3% 20 + 06 20+ 06 23 +05 43 +08 23+ 08"
5% 18 + 04 1.6 + 05° 23 +05 28 +11* 20 £ 11°

"PSE: peanut sprout extract. Sensory score: 5(very good), 4(good), 3(fair), 2(poor), 1{very poor)
Data values are expressed as mean * SD (n=3).
*The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range

test.

Fig. 3.23. Change in sensory evaluation scores of drinks added to peanut sprout extract.
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Fig. 3.24. Change in pH of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Fig. 3.25. Change in titratable acidity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Table 3.40. Change in Hunter’s color value of soy milk added to 1% peanut sprout extract

Hunter’s color value

L a b
Samples
1% PSE 21.95 + 0.11° 231 + 0.08 3.24 + 0.03°
Soy milk 43.79 + 0.20° -1.23 + 0.01° 572 + 0.02°
1% PSE’ + Soy milk 43.81 + 0.14° -1.04 + 0.03° 824 + 0.02°

"PSE: peanut sprout extract, Data values are expressed as mean + SD (n=3).
*The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range

test.
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Fig. 3.26. Change in °Brix of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout ethanol extract. Data values are expressed as mean = SD (n=3).
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Fig. 3.27. Change in turbidity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Fig. 3.28. Hydrogen donating activity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Fig. 3.29. Reducing power of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Fig. 3.30. ABTS™ radical scavenging activity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean = SD (n=3).
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Fig. 3.31. B-carotene bleaching activity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean = SD (n=3).
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Fig. 3.32. Change in pH of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean = SD (n=3).

Fig. 3.33. Change in titratable acidity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
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Table 3.41. Change in Hunter's color value of raspberry vinegar drinks added to 1% peanut

sprout extract

Soy milk (day) 1% PES + Soy milk (day)
0 7 14 21 0 7 14 21

. 4379 + 4385 + 4324 + 4295 + | 4381 + 4383 + 4374 + 4374 +

0.20° 0.10° 0.10° 0.06% 0.14° 0.15° 0.08° 0.07%

123+ 121+ 124+ 123+ | 1.04 + 105+ -1.08 +  -1.09 +
a

0.01° 0.01° 0.01° 0.01° 0.03 0.04° 0.02° 0.01°
b 572 + 574 + 575 + 576 + 824 + 824 + 828 =+ 828 =+

0.02° 0.03 0.02° 0.03 0.02° 0.02° 0.03 0.04°

"PSE: peanut sprout extract. Data values are expressed as mean + SD (n=3).
*The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range

test.
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Fig. 3.34. Change in sugar contents of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean = SD (n=3).
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Fig. 3.35. Change in total turbidity of soy milk added to 1% peanut sprout extract.

"PSE: peanut sprout extract. Data values are expressed as mean = SD (n=3).
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Table 3.42. Changes of colony of soy milk added to 1% peanut sprout extract

Preservation condition General Bactria E.coli
Sample Time (Days) (Log cfu/g) (Log cfu/g)
0 - -
7 1 -
Soy milk
14 4 1
21 11 2
0 - -
7 - -
1% PSE + Soy milk
14 - -
21 2 -
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Sugar Attributes

Samples contents . o o Overall
140 avor (S 0l0
(Brix®) 2 i palatability
0 32 + 08 1.8 + 0.8° 24 + 05° 1.8 + 04°
+ a ¥ ab + a + b
— 5 34 08 28 + 08 30 £10 28 £ 08
S ilk
oy mi 10 38 + 04° 38 + 04" 28 + 04° 36 + 05°
15 3.6 + 0.5 38 + 08" 3.0 £ 0.7° 3.6 + 05°

"PSE: peanut sprout extract. Sensory score: 5(very good), 4(good), 3(fair), 2(poor), 1{very poor)
Data values are expressed as mean * SD (n=3).
®The means not sharing a common letter are significantly different at p<0.05 by Duncan’s multiple range

test.

Fig. 3.36. Change in sensory evaluation scores of soy milk added to peanut sprout extract.
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Fig. 3.37. Change in pH of raspberry vinegar drink added to 1% peanut sprout extract.

Data values are expressed as mean * SD (n=3).

Fig. 3.38. Change in titratable acidity of raspberry vinegar drink added to 1% peanut sprout
extract.

Data values are expressed as mean * SD (n=3).
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Table 3.43. Change in Hunter's color value of raspberry vinegar drinks added to 1% peanut

sprout extract

Time (days)

35¢C
0 3 6 9 12 15 18 21 24
L 23.28 22.95 24.10 22.99 23.13 24.91 22.21 23.85 24.74
+ 010%  + 1.23®°  + 036 + 003® + 070 + 0.67¢ + 011* + 039 + 0.52¢
216 240 242 2.59 252 240 246 2.53 2.85
a
+ 0.07¢ + 0.36% + 0.08® + 0.03° + 0.08° + 0.13%® + 0.15° + 0.01° + 0.03¢
b 1.27 1.43 1.32 1.38 1.44 1.62 1.77 1.73 1.85
+ 0.01° + 0.24%® + 0.16° + 0.09® + 0.20® + 0.02% + 0.09° + 0.01° + 0.19°
Time (days)
45¢C
0 3 6 9 12 15 18 21 24
L 23.28 22.94 22.54 22.89 23.86 24.47 24.90 23.52 24.48
+ 010%  + 051® + 0.11° + 0.66% + 0.46% + 0.48% + 0.09° + 0.20% + 0.49%
216 311 3.35 3.10 3.01 2.96 3.34 3.02 2.85
a
+ 0.07° + 0.11% + 0.50° + 0.15% + 0.13% + 0.05% + 0.05° + 0.34% + 0.09°
b 1.27 1.38 1.60 1.48 1.84 1.93 1.70 1.91 2.09

+ 001* + 003® + 004> + 006 + 013% + 021 + 022 + 0.35¢ + 0.02f

Data values are expressed as mean * SD (n=3).
% The means not sharing a common letter are significantly different at p<0.06 by Duncan’s multiple

range test.
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Fig. 3.39. Change in °Brix of raspberry vinegar drink added to 1% peanut sprout extract.
Data values are expressed as mean * SD (n=3).
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Fig. 340. Change in turbidity of raspberry vinegar drink added to 1% peanut sprout extract.
Data values are expressed as mean * SD (n=3).

- 226 -



—_

Ul
)

53] 45T A A 3BT AFE v Hoh ghe] H =mopAl=

| ere Aoz AzhEr

1] %

(o)
= H

_Lmo

| 3

A

= =

|

Ao

Him

—

Table. 3449} Zt} ¢
52 ok wA

T
T

T gl st

45°C A Al 4AA7A] BT A

=
=

=1}
=

EY T2 35C

3]

R
T W

Table. 3.44. Changes of colony of raspberry vinegar drink added to 1% peanut sprout extract

E.coli
(Log cfu/g)

General Bactria

Preservation condition

Time (Days) (Log cfu/g)
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Fig. 341. Hydrogen donating activity of raspberry vinegar drink added to 1% peanut sprout

extract.
‘PSE: peanut sprout extract. *RVD: Raspberry vinegar drink. Data
n=3).

values are expressed as mean * SD

Fig. 3429} 2t}

Fig. 342. Reducing power of raspberry vinegar drink added to 1% peanut sprout extract.

"PSE: peanut sprout extract. *RVD: Raspberry vinegar drink. Data
n=3).

- 228 -

values are expressed as mean * SD



B9 g8 AN AU v BT FTUE 22EL FIEAL
° Azte} fAFHA LhERsT

A& 43 2= Fig 3433 2o

i (¢} pd
ooy 2} fAH BIdvE FEECl FVHE FETOAAM BEA Az SEEH ABTS
]

Fig. 343. ABTS™ radical scavenging activity of raspberry vinegar drink added to 1% peanut
sprout extract.

‘PSE: peanut sprout extract. *RVD: Raspberry vinegar drink. Data values are expressed as mean + SD
n=3).
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Fig. 3.44. B-carotene bleaching activity of raspberry vinegar drink added to 1% peanut sprout
extract.

"PSE: peanut sprout extract. *RVD: Raspberry vinegar drink. Data values are expressed as mean #+ SD
n=3).
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