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Effect of Ozone on Longan Shelf-life

angn ewgmimsal ” uaz susve Wusinungy”

Sikeeriya Ruangyum'kam” and Tanachai Pankasemsuk'/

Abstract: Longan (Euphoria longana Lam.) fruits cv. Daw were soaked in 0°C water pH 3-4 and exposed to ozone
at the concentration of 100 mg./hr. for 0, 30, 60 and 90>minutes then stored at 5°C. The results revealed that ozone
treated fruits had longer shelf-life than untreated fruits for 6-9 days. The fruits treated with ozone for 30 minutes, had the
lightest exocarp color and got the highest acceptable quality from sensory evaluation.
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Figure 1 Pericarp and aril of longan fruits which were exposed to ozone at concentrations of

100 mg/hr. for 0, 30, 60 and 90 minutes stored at 5°C for 0,6 and 12 days.

Figure 2 Pericarp and aril of longan fruits which were exposed to ozone at concentrations of

100 mg/hr. for 0,30, 60 and 90 minutes stored at 5°C for 18 and 24 days.
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Table 1 L value (lightness) of exocarp color of longan that exposed to ozone at the concentrations

of 100 mg./hr. for 0, 30, 60 and 90 minutes then stored at 5°C.

L value of exocarp color

Treatments Day after storage

0 3 6 9 12 15 18 21 24

O, 0 min 51.62b 49.01b 50.32 49.26b  47.92b 47.17b  46.93* 48.12b*  44.03b*
0O, 30 min  56.19a 52.56a 52.74 52.30a 52.03a  50.11ab  50.79 52.82a 48.62ab
0, 60 min 56.53a  53.33a 51.11 52.20a  51.22a  50.50a 48.68 47.38b 49.10a*

0, 90 min  56.02a  5l.64a 48.47  50.74ab 49.87ab 49.60ab  48.03 46.86b  45.63ab*

LSD 2.32 2.06 NS 2.59 2.17 3.27 NS 4.52 4,93
005

C.V.(%) 2.23 2.12 4.66 2.68 2.29 3.52 5.30 4.91 5.59

means in the same column followed with the same letter did not significant difference at O{=0.05 by Lsd.

* . shelf-life ended

Table 2 a*value (redness) of exocarp color of longan that exposed to ozone at the concentrations of

100 mg./hr. for 0, 30, 60 and 90 minutes then stored at 5°C.

a* value of exocarp color

Treatments Day after storage

0 3 6 9 12 15 18 21 24

O, 0 min 5.27a 2.33ab 3.13 3.82a 5.45a 6.70a 6.69* 5.43* 9.61*
0O, 30 min 2.97b 1.50ab 1.80 1.20ab l;OSb 2.08b 3.19 3.92 3.96
O, 60 min 2.27b 0.83b 0.23 1.08b 4.38a 2.25b 4.46 5.93 6.50*

0O, 90 min 3.21b 2.87a 2,39 3.29ab 4.71b 4.74b 5.56 5.63 7.18*

LSD,,, 1.91 1.93 NS 2.96 2.66 3.18 NS NS NS

C.V.(%) 29.49 54.35 82.48 60.74  36.09 42.74 41.67 38.82 30.73

means in the same column followed with the same letter did not significant difference at ({=0.05 by Lsd.

* . shelf-life ended
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Table 3 b* value (yetlowness) of exocarp color of longan that exposed to ozone at the
concentrations of 100 mg./hr. for 0, 30, 60 and 90 minutes then stored at 5°C.
b* value of exocarp color
Treatments Day after storage
0 3 6 9 12 15 18 21 24

O, 0 min 30.76 38.09b 38.12 37.14b  36.24b  33.74b  36.76%  37.54% 34.13b*
0, 30 min 3549 40.46a 40.78 39.75a  40.15a  38.76a 39.16 39.79 37.69ab
0, 60 min  33.87 39.98a 39.54 39.93a  39.06a 38.21a 37.56 37.61 38.41a*
0, 90 min  34.84 40.27a 37.62  3897ab 39.07a  38.21a 37.13 3637  3547ab*

LSD, . NS 1.39 NS 2.41 1.48 4.18 NS NS 3.67

C.V.(%) 8.17 1.86 5.47 3.29 2.04 5.96 6.63 5.82 5.34

abc : means in the same column followed with the same letter did not significant difference at C{=0.05 by Isd.

*

. shelf-life ended
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Effect of Potassium Chlorate on Rate of Photosynthesis

Carbohydrate and Nitrogen Content of Longan

o A a 1 @ '
M INYSAANA Iz ASZHA AUGITIN

o

Daranee Kiatsakun" and T ragool Tunsuwan”

Abstract: Effect of potassium chlorate on rate of photosynthesis, carbohydrate and nitrogen content of longan were
. conducted on November, 2000 at the Faculty of Agriculture, Chiang Mai University. One year old propagated longans
var. D;)r were grown with fine sand in 12 inches diameter pot. The data were collected for four consecutive weeks
after treatments. The result revealed that there were no flower in untreated plants. On the other hand, the
flowering was observed in the treated plants after 18 days. The photosynthetic rate and chlorophyll content in
mature leaves were not differ from control. However, the total non structural carbohydrate (TNC), reducing sugar
(RS), total nitrogen (TN) and C:N ratio in shoots were significant difference. The correlation coefficient ( r )

between TNC, RS and TN in root, leaf and shoot were also different among treated and untreated plants.

“mndrfyau ausnasmand uninndudesin viduaIng 50200

T ' Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 The phetosynthetic rate and stomatal conductance ( //mol CO, m’ s"l) of longan leaves
during the day for four weeks (WKk) after KCIO, application (T2) compared with control

(T1).
Week/Time Photosynthetic rate Stomatal conductance
T1 T2 T1 T2

Wk1 08.00 2.574 1.713 0.354 0.391
10.00 2.543 2.661 0.065 0.065

12.00 1.975 1.700 0.088 0.088

14.00 1.883 1.363 0.102 0.096

16.00 2,572 1.540 0.095 0.102

Wk2 08.00 3.294 3.142 0.204 0.209
10.00 1.765 1.327 0.284 0.240

12.00 0.544 0.307 0.242 0.239

14.00 0.451 0.269 0.233 0.226

16.00 0.561 0.699 0.195 0.183

Wk3 08.00 2.768 2,333 0.452 0.439
10.00 1.301 1.010 0.347 0.341

12.00 -0.107 -0.171 0.112 0.011

14.00 0.106 0.289 0.166 0.162

16.00 -0.061 -0.243 0.199 0.215

Wk4 08.00 1.029 1.056 0.340 0.346
10.00 0.489 0.379 0.277 0.276

12.00 0.371 0.482 0.304 0.282

14.00 -0.076 -0.003 0.173 6.211

16.00 0.326 0.501 0.213 0.222

#alsina TNC RS uag TN Jaot3ine INC  dwsy CN ratio Tusnuazluyasdui 195
upnmeiuludlewiin 2 uazd  wdeems asuag @S vens lifianwuandieiu udly
Yina RS uananefuludanifi 2 uaz 4wy soanusanaeludlanii 2 oz 4 @
™ lueauandaduludlanifi 4 dwomii 1 e 4
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Table 2 The chlorophyll content of longan leaves at four weeks after KCIO, application (T2)
compared with control (T1).

Weeks Chlorophyll (mg/g fresh wt.)
T1 T2
1 0.890 0.828
2 0.799 0.854
3 , 0.726 0.749
4 0.836 0.899

Table 3 Electrolyte leakage of longan leaves four weeks after KCIO, application (T2) compared

with control (T1).
Weeks Electrolyte leakage (%)"
= TI T2
1 12.64 + 1.34 13.52 £ 2.69
. 2 15.74 £ 3.51 1228 £ 0.07
3 12.51 £ 0.30 16.57 £ 2.01
4 13.11 + 0.87 14.03 0.9

* Numbers are means T standard error.

Table 4 The C:N ratio of shoots, leaves and roots at four weeks after KCIO, application (T2)
compared with control (T1).

Weeks Roots Leaves Shoots
Tl T2 Tl T2 T1 T2
1 4.73 5.91 1.85 1.58 4.94 5.04
2 5.79 6.73 167 171 519b 631a
3 5.68 6.34 2.25 1.92 478 5.37
4 5.61 6.20 2.64 1.99 744 a 4.65b
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Figure 1 The TNC, RS and TN content in shoots, leaves and roots four weeks after KCIO,

application (T2) compared with control (T1).
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Table 5 The correlation coefficients( r ) of TNC, RS and TN between root, leaf and shoot of controlled
plants.

Leaf N RootN ShootN Leaf Root Shoot Leaf Root Shoot
RS RS RS TNC TNC TNC

Leaf N  1.6000 .6336 2109 6357 7270 -9516 6136 4766 -7667
p=336 p=.789 | p=364 p=.273 p=.48 p=38 p=.523 p=.233

Root N 1.0000 8897 | 6340 9570  -8154 .1395 5222  -9210
p=.110 | p=366 p=.043 p=.185 p=.860 p=.478 p=.079

Shoot N 1.0000 | .4413 71855 -4721 -2008 3964 -.7181
p=.559 p=214 p=528 p=.799 p=.604 p=.282

Leaf RS 1.0000 8280 ~7853 | -2193 9800 -.9940
p=.172 p=215| p=.781 p=.020 p=.006

Root RS 1.0000  -9018 0631 7326 -.9940
p=098| p=937 p=.267 p=.006

Shoot _ 1.0000 | -3959 -6466 9268
RS . p=.604 p=353 p=.073
Leaf L0000  -3988  -.0662
TNC p=.601 p=.934
Root L0000  -7829
TNC p=.217
Shoot 1.0000
TNC
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Table 6 The correlation coefficients( r ) of TNC, RS and TN between root, leaf and shoot of treated

plants.
Leaf N RootN ShootN Leaf Root Shoot Leaf Root Shoot
RS RS RS TNC TNC TNC
Leaf N 1.0000 7495 -9272 6533 .7089 -9448 9669 6817 -9638
p=251 p=.073| p=346 p=291 p=.055 p=.033 p=318 p=.036
Root.N 1.0000 -8797 8683 9672 -.5787 5958 8837 -.6383
p=.120 | p=.132 p=.033 p=421 p= 404 p=.116 p=.362
Shoot N 1.0000 | -.6416 -9042 7558 -8009  -9059 .7997
p=358 p=.096 p=244 p=.199 p=.094 p=.200
Leaf RS 10000 .7142 -.6362 6026 5356 -6734
p=.286 p=364 | p=397 p=464 p=327
Root RS 1.0000 -4745 S154 9721 -5403
p=.525 | p—=485 p=.028 p=.460
Shoot 1.0000 | -9950 - -4i11 9971
RS p=-005 p=2589 p=.003
Leaf 1.0000 4723 -.9953
TNC p=528 p=.005
Root 1.0000 -4761
TNC | p=.524
Shoot 1.0000
TNC
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Collection and Phylogenetics of Some Solanum spp.

Using Morphological Characteristics

ar ¢ o a ¢
van1s nugiia” uaz infidi szilenaed”

Bongkarn Panpeng” and Kesinee Ramingwong”

Abstract: Collection and phylogenetic studies were carried out on eight species and eleven varieties of some Solanu

spp. in Thailand including S. ferox Linn., S. mammosum Linn., S. melongena Linn. (4 varieties), S. nigrum Linn., S
sanitwongsei Craib., S. seaforthianum Andr., S. spirale Roxb. and  S. torvum Swartz. Morphological characters have
been studied on plant habit, presence of thom, stem, leaf, flower, fruit and seed. Phylogenetic studies by numerical
taxonomy can classify the plants into 2 groups. Group 1 consisted of S. nigrum Linn., S. seaforthianum Andr. and S

spirale Roxb. while group 2 consisted of S. ferox Linn., S. mammosum Linn., S. melongena Linn. (4 varieties), §

sanitwongsei Craib. and S. torvum Swartz.

unfage : dsuiunsssaivenouzide (Solamm spp) tewiialutsemeting 18un S, ferox Linn., S
MaAMIMosum Liﬁn,, S. melongena Linn. (4 ﬂ1ﬂﬁuf), S. nigrum Linn., S. sanitwongsei Craib., S. seaforthianum Andr., S.
spirale Roxb. U S. torvum Swartz. 59 8 9110 11 enoug whinmsfinun laolddnuazmadagnine 1éun dd
nsiydy In msisinguemum Anvazvesddu Tu aen wa Lazimdn Lﬁan1ﬂnmﬁ'uﬁuﬁmqﬁuqﬂﬁmm
Noyernauzde 1auT5 Numerical taxonomy sunsoduiunityesn @il 2 ngu o ndudt 1 Usznevdau s nigrum
Linn.,, S. seqforthianum Andr. 1lQg S. spirale Roxb. uazntjuﬁ 2 Usgnaudae s Jferox Linn,, S. mammosum Linn., S.

melongena Linn. (4 o wﬁuf), S. sanitwongsei Craib. Lid% S. torvum Swartz.

Index words: uzi¥e Faugmine aruduRuimeiugnssy

Solanum spp., Eggplant, Morphology, Phylogenetics

"nwiridvaan anznasmaad uniinodudealng 1.5ue1mi 50200

K Department of Horticuiture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Solunum species and variety names according to their collection sites.

Species name

ommon name  variety name

collection site

S. mammosum Linn.  Nzido@mwnsn

S. nigrum Linn. uzudaun
S. seaforthianum Andr. nzoInIo

S. spirale Roxb. foBfa

Queen Sirikit Botanic Garden.

Mae Rim district,Chiang Mai

S. sanitwongsei Craib. zulande

S. ferox Linn." uzdn
. a
S. melongena Linn, LD
§. melongena Linn.” uzive uzivoud
S. melongena Linn." uzive
S. melongena Linn.” uzive

- '
uzivoudaiag

Huay Hong Krai Education and
Development Centre under
His Royal Initiatives,

Doi Saket district, Chiang Mai.

-5
uziad Nz

' I =
eIl

S. torvum Swartz. BN

Herbal Garden, Faculty of
Pharmacy, Chiang Mai University,

Muang district, Chiang Mai

Note: Origin from "Ban Krang sub district, Muang district, Phitsanulok

¥ Ban Krang sub district, Muang district, Phitsanulok

¥ Mac Pong subdistrict, Doit Sdket district, Chiang Mai

¥ Ban Hong subdistrict, Ban Hong district,Chiang Mat

¥ Pong Yaeng subdistrict, Mae Rim district, Chiang Mai
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) v A
spirale Roxb. g S. torvum Swartz. 110 1des
Budu Tdun s seaforthianum Andr.
2. vinuiddu 1 2 dnvae feo Wan tul

melongena Linn., S. sanitwongsei Craib.,

do W Y . v o 9
WUTMAMAN ldun S melongena Linn. WUTLY
a oY o d 9/ = @ & Y
WUFIIWIZE1 WUTHNMUTD LaZWNURUINY,
S. nigrum Linn., S. sanitwongsei Craib. WS S
spirale. Roxb. Wrntmuunddu 1dun s ferox
Linn., S. mammosum Linn. LAE S. torvum Swartz.

P P w A4 M A

3. wwnuiduly 3 2 dobae Ao Wil

wuwnduly 14un S ferox Linn. uag S
. A Al 1= A W YRR
mammosum Lion. i hifivumiduly laun
@ o w o w o
5. melongena Linn, Wufud Wugidmszen Wuj
3 = Y4 ¥
HemuEen naziuiudiag, S nigrum Linn., S.
sanitwongsei Craib., S. seaforthianum Andr., S.
spirale Roxb. LI S. forvum Swartz.

4. Yszanwealy @ 2 dszian fs Ty
Usznow lAun S, seaforthianum Andr. uaz 1@
Tdun s. ferox Linn., S. nigrum Linn., S.
mammosum Linn., S. melongena Linn.,
S. sanitwongsei Craib., S. spirale Roxb. Uag S,
torvum Swartz,

5. ¥iiagoaAon 1 2 ¥ia Ao FoABMILL
raceme AL S. mammosum Linn., S. melongena
Linn., S sanitwongsei Craib., S. seaforthianum
Andr. 1Dg S. spirale Roxb. LIfg FOADNLUVY cyme
18R S, ferox Linn., S. nigrum Linn, UQE S, torvum

orU

Swartz.
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9. yufiwde 3 2 wilandyuiuan Ao S.
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(key to species) Tauldlidumansaanla jiie
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Table 2 Morphlogical chracters on growth habit, thorn and leaf of Solanum species

Species name Growth habit Thorn Leaf
stem vein complexity
S. ferox L. herbaceous present present simple
S, mammosum L. shrub present present simple
S. melongena L. shrub absent absent simple
- §. melongena L. shrub absent absent simple
Wugidmazen
) S. melongena L. herbaceaous absent absent simple
Wugaei e
S. melongena L. shrub absent absent simple
Wugudaiag
S. nigrum L. gerbaceaous absent absent simple
§. sanitwongsei shrub absent absent simple
" Craib.
S. seaforthianum woody absent absent compound
Andr. climber
S. spirale Roxb. shrub absent absent simple
S. torvum Swartz. shrub present present simple

R]
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Table 3 Morphological characters of flower, fruit and seed of Solanum species

Species name kind of flower fruit fruit colour seed seed colour
Inflorescence colour shape pubescent

8. ferox L. cyme white globose yellowish orange present pale yellow

S. mammosum L.  raceme bluish purple comic  yellowish orange  absent black

S. melongena L. raceme pale purple oblate orangish yellow absent brownish yellow

wugud

S, melongena L. raceme pale purple ovate orangish yellow  absent brq;wnish yellow

Mgz

S. melongena 1. raceme pale purple obleng orangish yellow absent brownish yellow

Wuguaaidien

S. melongena L. raceme ;ale purple globose orangish yellow 7 absent brownish yellow

Wugudiag

8. nigrum L. cyme white globose black absent pale yellow

S. sanitwongsei raceme pale purple  globose orange absent brownish yellow

Craib.

§. seaforthianum  compound pale purple  globose red present  dark brown

Andr raceme.

8. spirale Roxb. compound white globose red absent pale yellow
Raceme

S. torvum Swartz. compound white globose  dark green absent yellowish brown
Cyme

msmanudIuEMaRugNs suv IRy
anauzi¥alaslddnuazmeadugnine uazld
MRS nsatianuuuoumITIWAn
amnsoduunfizesn @ity 2 adulng (mmil
3) fie

nau A 152nOUAIY S, nigrum Linn.(A1),
S. spirale Roxb.(A2) Lne S. seaforthianum Andr. (A2)
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nay B sznoudie S mammosum Linn.
(B1), S. ferox Linn.(B2.1.1), S. torvum Swartz.
(B2.1.2.1), S sanitwongsei Craib.(B2.1.2.2), S.
melongena Linn. Wufud (82.2.2.1), fuguding
(B2.2.2.2), uazwugidmsze) (B2.2.2.3), S.
melongena Linn. Wufsirafudien (82.2.1)
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A.shrub
B.Fruit with appendages at base...........c.cevvuvireeiireiinrrnreiiremeermnesss S. mammosum Linn.
BB. Fruit without appendages at base’
C.Leaves cOmMPOUNd.....cccouiiunieiniiiiiiiresinieirnissneranereoeeienens S. seaforthianum Andr.
CC. Leave simple.
D. Leaf margin entire......ccccoiivninnnnnenn Feerererirrestrrettaesrrnrstrataasaisas .S. spirale Linn.

DD. Leaf margin not entrie

E. Margin of leaf parted.
F.Fruit dark greef.......ccccoeivimiiiniiirreroriresneinneeisessnnienens .S. torvum Swartz.
FF. Fruit OFAMEE......eurrrrieririeiiiiittititte ettt .S. sanitwongsei Craib,
EE. Margin of leaf lobed............coviiiiinriiinrnieiiinieiiierecinenn, S. melongena Linn.

AA. Herbaceous
B. Seed PUDESCeNL ....cuuvuivniiiiiiiiiiiiiiiiiiiiciittiieeererrrrereernrrerasersrenrenennns S. ferox Linn.

BB. Seed glabrous..........ccviiiuiiiiiiiieiiiin e e S, nigrum Linn,
Figure 1 Keys to Solanum species
_A. Shrub

B. Fruit descending........cocciieermieniniirrienrenrieiesecesneeersesrnsssmssres .S. melongena Linn.

BB. Fruit horizontal of ascending.

C. Petals pale purple.........ccciiiiiiiiininiiiiiiineeneieirernsrneesansaes S. sanitwongsei Craib.
CC. Patals white..........cccovruvenenen., PRy .S. torvum Swartz.
AA. HEIDACEOUS. ... .eervrervereesseseessesisssessesssseessenneonesssssesesesessassssasssssssssns .S. ferox Linn.

Figure 2 Keys to cultivated Solanum species
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Dendrogram using Average Linkage (Between Groups)
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5 B

Rescaled Distance Cluster Combine .
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Label Num -+ -~ + + } -+
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ME3 5 -+ T
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TOR 11—t +--t SO +
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SPI 10 ' + T +
NIG 7 : : F

Figure 3 Genetic relationship among Solanum species using morphological characters (ME1 =

S. melongena Linn. (ﬁufm’l’), ME2 = S. melongena Lion. (ﬁ'uﬁné’wm:m),
ME3 = 8. melongena Linn. (ﬁuﬁﬁui’ﬁmﬁm}, ME4 = §, melongeﬁa Linn. (ﬁ'mi
u$3i29), SAN = . sanitwongsei Craib., TOR = S. forvum Swartz.,  SPI=
S. spirale Roxb., SEA =8, seafoﬂhianum Andr,, FER = §. ferox Linn., MAM = 8.

mammosum Linn., NIG = §. nigrum Linn.)
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Effect of Water Stress on Proline Content

and Growth of Strawberry

¢
g lolws” uaz g5uns fadigda”

Sukanya Jaipho’/ and Surin Nilsamranchit”

Abstract: Effect of water stress conditions for 10 days under drought and waterlogging at the flowering and fruit
setting stages were investigated on the proline content in leaves, growth response and yield of strawberry cv. ‘No. 70°
The results indicated that, during the sudden drought stress of strawberry in clay pots on proline content increased 57.76-
fold at fruit setting stage. The growth response and percentage of fruit set under drought regime were not diftered from
the controls, however increasing of total soluble solids more than those of the controls. Under waterlogging condition at
fruit setting aftected to increase 5.53-fold of proline in leaves when compared with the controls, whereas, it caused a

reduction in fruit set to 39.3 1%, fruit size and ascorbic acid content,

"madnfsen ausinyasman uniinendodoalml 0509wl 50200

: Department ot Herticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Figure 1 Change in proline content in leaves under drought (A, B) and waterlogging (C, D)

at the flowering (left) and fruit setting (right) stages condition

A= control,

X = sudden drought, 0= gradual drought, [0 = waterlogging
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"Table 1 Effect of drought at different developmental stages on fruit quality.

treatment Width Weight Volume TSS Vitamin C
(cm) (2 (cm") (brix) (mg/100g FW)
Control 2.62 ab 8.81 ns 9.72 ab 9.53 be 61,46 ab
Suddenly drought at flowering stage 2.70 ab 7.50 7.58 ab 7.67¢ 56.14 ab
Suddenly drought at fruiting étage 2.18b 5.93 . 6.13b 11.82a 64.16 a
Gradually drought at flowering stage 322a 11.51 1090 a 9.77b 63.78 a
Gradually drought at fruiting stage 2.25b 5.56 6.50 ab 10.06 ab 54.66 b

Means with the same letter within column are not significant difference at p= 0.05 by least significant difference, ns : not significant
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Table 2 Effect of waterlogged at different developmental stags on fruit quality.

Treatment Fruit set Width Length  Weight  Volume Vitamin C
(%) (cm) (cm) ® (em)  (mg/100g FW)
Control 60.08 a 291 a 3.28a 10.39 a 10.93 a 46.02a
Waterlogged at flowering stage 75.16 a 2.65b 3.07b 8.52b 8.74b 37.09b
Waterlogged at fruiting stage 3931b 2.56 b 296b 748 b 8.25b 34.13b

Means with the same letter within column are not signiticant difference at p= 0.05 by least significant difference, ns : not significant
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Changes in Preharvest Quality of Strawberry

174

AnA AnAduns” uaz avly yesndesi

Pukdee Pukdeejun " and Danai Boonyakiat”

Abstract: Studies on changes in physico-chemical proﬁerties of ‘strawberry fruits cv. No.50 and No.70 were
conducted. Strawberry fruits were analysed at nine developmental stages started from 10, 13, 16, 19, 22, 25, 28, 31, 34
days afer full bloom. The results showed that most of No.50 fruits had necked long conic shape and most of No.70 fruit
had conic shape. Skin colour of cv. No.50 and No.70 changed from greenish white to pink and then red while pulp colour

changed from white to pink and then red. Seed colour changed from greenish yellow to pink and then red . Seed position

‘was higher than skin in the early stages after full bloom seed then sunk into fruit skin. The trend of total soluble solids

reducing sugar and total sugar of No. 50 and No.70 fruit did not changed in the early stages but increased in the later
stages of growth and development. Titratable acidity of both varieties increased until 19 days after full bloom and then did
not change until 34 days after full bloom. Sucrose content of No.50 increased until 25 days after full bloom. Sucrose
content in cv. No.70 was not different during growth and development. Vitamin C content and anthocyanin of both

varieties increased at 28 days after full bloom. The firmness of both varieties decreased during growth and development.

'madrmivran auzinsasaaad uniineduFualmi wdudin so200

" Department of Horticulure, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.

210



MIAINYAT 18(3): 210 - 218 (2545)

@ < @ - e [ s
unfiaee : nuanyimsasunlasimsazneduguinn quautdnemenm dautlszneumanil vera
! o . a ¢ i e a a = o A
anseIUBsLEWIETIIMIL 50 wag 70 TaelnseikaanseiUsTszoznRIaudin In 9 5382 Guaniuh 10, 13, 16,

w A a | ' & v =] ] [
19,22,25, 28,31, nar Fufl 34 nFIRNUMUALA HaMINARBIARIT MaTATBILBTRUTRTZI I 50 Tg1lidau
Tnguuumsansaseniiae uazlunaaaseeiiuinsyenm 70 wugdiwduinguuumsingiy - Jiavewn
o w ¢ = - o A 4 2 o =t
ANTBIUBITIRAWI LI 50 uAY70 fAeuenGvreudnd Tihidry uazduas uazfiloFuianninae?
Tuhifhiday meum muﬁmamﬂaaumﬂﬁmamﬂmmm Ty nazfuas duvisveundayugenndong
Juszezusn wimmuminewdaismassdhiniine Winavewddazanils dinenhmaiaide
uagtSinanhmasuuesanseei NGz MM 50 LAY 70 ST il dounlashuszozusn usiiudutu
vy P = & o & o Za (2 4 & & oa o
grehevesmainiaedn In USinunsait lamsn ldvesnaanseneiisaesiuglilSuouiui sunsziciun 19
& o A ar d A - 8 ey o < :’ a e 7
Fau 34 ndsmenumudui Uimnmniad lamsn 18 lilimsn/aouulas WSmanhaay Insavewwnanseweinug
= N o o A o 2 Ay a J i o
wizs 1T 50 S inaniuiusunseieud 25 ndwenumudud dauSinanhimaglassvesnadasenieii
¥
wizs 1wy 70 nuhdSinanhmag lasalifauuenduiulusgnhsszuznsndgdula Iniiuduazueulsly
= { o 2 J g o d o L Py
nfiuveHa  AASOIUBIHUINZI I 50 uag 70 nAu LU 28 ndmenunuANR daunmuniuiovewa

[
ansaiupiNIdeuRiimanamasaTsuznsIYAL 1R

Index words: AR501U83 Faig1eine gunwyenaneumM i) Axiliiuifi

Strawberry, Morphology, Preharvest Fruit Quality ,Harvesting index

13 "lwmatﬂumﬂmuaﬂauuu iU Tandaigoalmi

oz Boenuaetemaiuiioinansewesi

aasowes 18 Tunsvonduiniuiy ﬁuﬂuuﬂmmﬂmmauqummmmﬁamwﬂum‘lu
Lﬁmﬁﬂwﬁwﬂqan‘nuﬂwm mmﬂ"l.ﬂmm“umq FvpInIsAIAIABALAZ AAND dmfuns
mumﬂqmummmﬂmﬂuﬂfn"luwawﬂau lgn ﬂanﬁmmmesmmﬂﬁwmﬂ"lmwuwmﬁwaﬁm
1dalunufinamamioniomedy Wy Usznalszsns 2,600-3,000 "l'i (M3IRTY, 2542)
T iadoslvsuazi@osne nasdioinsoign Noymdwgiing fe mssuagmsniudely
"lﬁﬁ”luﬁmwﬁuﬁqwaamai"nw%’ﬂummﬁu ﬂmmwum (ﬂswm 2533) ﬁmmmnan
poMABUNTD U W¥SYI 1Ay uaz ﬁauwuqmmnﬂmimmﬂmwaamamas
quaswmu MANAN IFU UATUIN uag Tusg mmmu”tﬂm“lwmaauuumﬂ Hans
gy udu wuﬂﬂaﬂﬁmmuawaa aﬂqummﬂmmwaﬁmmumuum"lﬂ‘[ﬁu
ﬂ‘s°*mﬁ"l‘nﬂ"l.ﬂmu%uﬂmﬁfmmmtmﬂ we, M3 ﬂﬂmﬂﬂi:ﬂxmnjnm‘nmmsﬁnﬂumﬂmm
2535 Wi mmmﬂmwuwmwmmﬂ (oalv, 2541) Faumsnstwdiimafuine
Famelu uazaeuenlszma Aufinssaadiy-  sufludsiidy stimsfufRendudaiveuen

211



Py o = as 9/
szeznanmnaulunnaunernuazsa ld
o g ¥ a3 o Y P ) a -t
mlnduRe1dluszeziigndes waawalinu

e = o d o«
AMWRA (9590, 2541) AxtimsinudeImusn
Falava1eit wu 'mmﬂm'nﬂaauuﬂmmqsﬂu
e ﬂ'smmﬂjmmmm mum (soluble solids)

i aja o
nin Ll‘ﬂﬂ ‘Hiﬁ] ’Jﬂ‘i)'lﬂf’l’lil‘lj?lﬂuuﬂﬁﬂﬂﬂﬂﬂ'ﬂﬁ

3/
@y Anuduie @[ vwa 3159 (owa,
2528) IMMAHARINE1ITITINGNISANEINS
a A Yd o a 4 a A
ulasulasguarmie s uarimsnunem
d L") Qs
winzay uazldthuunmalunisdamsvaims
g ¥ o
mifed Idednegnana

IEMsnaasa

ﬁnumzmaﬁ'mgm?nm!mzqmmwmqmﬂmw
= ﬂ‘ ) o &.
UAZIANUBIHNATAIDILDIND UM IDDING I

ﬁwa’cmsm‘uﬂ%il.wia%uﬁmﬁwﬁwmw
NFuTIUIN LG AUNNNINIINAUAZ N
il Tagdinseign 9 3 mumanmwm
AeMNUALI1E 10 Fuandesvozifuinen

mstiuiindeya
1. fi1iﬂﬁmﬁué’nymzn1aﬁ’m§1u§nﬂ1
- udingdiewe fedl nauuuy, nay,
ﬂanﬂmmmau N3, NIWET, AT
g13InD, Fuem wazaudy
JavaraauANLAE ANuE LA
ANUNUT ﬁﬂﬁgm‘ﬂumuﬁmm
TUANERD Aatl 9712, FUW, LAsEa, LA
3, uaat iy azdu
Sufindiite gail 412, ¥, U, UADY
&1, 193 LAZLAUTY

212

' ' o 4
msnlamuilasgummluansewesneumsinuine

Snpuziionatana (wnuna) TR
mmnuﬁaﬁuﬂmﬁaﬂmmaﬁaﬁ LY,
1unang, vadw Lazna
Sufinfvenda ffi Lﬁm (MADIDNIAY,
g, ¥uy, &, uag, mmmmzm
uumml,muwmmaﬂ sait YU, @
uazm ()
MIIATIZHAUNINMIN BN IR MUAT]
ﬂﬂﬂﬂﬁﬁﬂgﬂlﬂﬂé
2.1 Siiadauandsmentnudiui 10 Su
USinameudaiinzmeni |8 Tne 14
wisrialimuoudiarmoihlg
(Hand refractometer)
USinmnsait lamsa 14
(Greenfield et al., 1993)
ﬂsnmamuum(}{uck 1956)
ﬂimmu1masmmummmaumm—
59 (Sruan Haziite, 2533)
ﬂimmuauiﬁ'lmumu (Ranganna 1977)
22 Limﬂmuwmﬂaﬂmumw 157U

mmuumuﬂﬂahmsmmmmuuuma

(Firmness Tester)
HanN13INAaal

anua mmmgmmmsmuﬂmmwmamamw
uaziniiveWaansaIUBINOUMSIAVNE?D
nnymzmwmﬁn‘i’?uj )
HAAAIDIIDININUGHISTIFNIY 50 Lo
70 131519 6 LUy fiv manauﬂmmmau N34
N3 NINTION Vl‘Nﬂ‘i’JﬂU']'JﬁJﬂE] N34V
iREns A wmmmamﬂiwqurswmu



NTNTNHAT 18(3): 210 — 218 (2545)

50 ﬁiﬂ'ﬁ’mmumqnﬂwnﬁﬂamnﬁﬁﬂ A
waﬂmﬂmaﬁwuﬁmwiwmu 70 wugliauuy
maﬂiaamﬂﬂqﬂ waﬁmammmﬁmwuﬁ i
mulﬂ"m AL uawmmwuwmwamuw
Fudid 10 wmﬂaﬂmmmm ﬂumauw 31
wisonunaid  uazndenmiuiinnunts
ANIBT LAZA UV WOIHATIVIIARST
ffweHaTATOEIMUANIZI I 50
Savoudey deliingWawdeSuii 25 v
ADNLLIAT Giamfémﬁ?f‘vm;jtﬁﬂﬁuﬁﬁ'mﬂma
waidnitonluuil 28 unzidiefieTuil 31 waamse-
westmauaszana 70-80 nlesidud uayly
$uit 34 fveswamnsewediiduauituiuann
nh o5 weddud davamsonsiRuinIzay
yu 70 Tu3uil 10 Fdveudes uazduild
auyinduhuTud 25 naziiunsensuyluiud
28 uaziiduag 70-80 J,ﬂﬂi‘lc‘i‘mﬁ UAZNINAI 95
Mﬂmum Tufudi 31 uawau‘n 34 wdsnenuy
sy mumuﬂmaﬂwaﬁmemaswuﬁ
Wigs 1M 50 T 10 suiaIud 25 mileild
1 gownluiuit 28 mmmuafmyﬂsmgma
muﬂawwa‘lmuw 31 wazuil 34 1elidunon
duiaunuty mewasauq UAUYBINATAT)
muwaﬁmamﬂswu‘ﬁws F1HNIU 70 Lﬁaﬁﬁmn
sudiudt 10 aummw 25 wdeMNURYT
umﬁnﬂﬁﬂgmumumuiuNmaﬂuaﬂ‘lmu‘w
28 1uauw 31 uagiun 34 maumm\aawnu
mawmam unuvesNaildu) dvewuudnve
HARATOILEINUEWS LI MU 50 wiafidmfes
ouiTy wazidind audeiudi 25 domulsingd
wumiu%’gﬁ 28 Tuufi 31 wazduit 34 wiad
snginsduaady Fvuy vazfiviowoudo
drunnaRIIIDI WUTHSE 31U 70 nmaﬂﬁ
milesonidy) uazdor wdeiuil 22 wdwmiy

213

2
Tufudt 25 mamuﬂimgmmwwemm“lmuw

31 uamu‘n 34 HAWONUNIALT AU uudaNHL
wqmmmu iazimansonden melupafed
i

4

t 3/
naaRsBeIRUgNsE I 50 Hille
1 1 Vv
ABNIHALUY AUNTENIDIIUN 28 waanniuly
Tuh 31
a = [ LY :i
szavihunans eszALMaIm wazluiun 34

y
ATIULUYB BN IHARARIY U

mmuuuﬂmmaﬂmwanﬂmanlmwwwmu
mnwwwuﬂma mu“l.uwu‘qwﬁ 59U 70 3
Luaﬂmawmmmum’mm 25 gemnluiuii 28
AR BN NAGR AR
thunans wunseieludui 34
Snya ARz UN AN

agluszdy
& -
ilenananall

AR AABIHATAT DB
ffmwuﬁ wmwmmuwmmmuummﬂmma
Fwdsuit 10 ﬂuﬂs.,mmuuﬂ 19 RNty
A sveswaal AnyazaudnIHaILEs
Sui 34

qmmwwNmammm,,mmaamnmamm
1. s‘muuﬂﬂﬁmﬂaﬂmum‘uﬂ 10 U
Uninaosiefiazanih | &vesnadase-
i o 4 4 & o 4
IWDTHURWIZI N 50 INTUA A TUT 22 21
o @ d o e b o
DU 31 ¥APBNUNUANT HAIINITHUBINY S
P : YA (a (=) = =Y
ﬂa.,awm"lﬂuﬂimmmmn (M3 1) YSum
ﬂmmmmwmnuw"l,ﬂmmwaﬁmammwuﬁws‘v—
2
TN 70 uﬂsmmmwumumuw 25 wm'm
w 31 wawmuuﬂimmmmmmma mm"tumu
oy @197 2) Wsenhedud 10 swdeiud 19
nwulSinmunsailawsn ldvesnagasowes
v o A 4 o H a
WHEWIZI WM 50 IR naeanmiuTuna
o Y & -
nsad laasn ldanasouman 0.23 Wesidua lu
U 34 (M3130 1) dunsad loasn 1dvoawa



o 4 s 4
nsiasuasganmluansetwesneumsinuing

Table 1 Physico-chemical quality of strawberry fruits cv. No.50.

ays after  Firmness Total soluble Titratable Vitamin C  Anthocyanin Reducing  Sucrose Total sugar
ull bloom (N/'mm")  solids (%)  acid (%) (mg/100g) (mg/100g) sugar (g/100g) (g/100g)
(g/100g)
10 - 5.45e 0.26ef 46.17e 1.22¢ - - -
13 - 5.77d 0.30be 48.01de 1.15¢ - . - -
16 - 5.83d 0.33ab  49.72cd 1.29¢ 3.76e 0.73cd 4.49%¢
19 - 5.84d 0.35a 50.57cd 1.89¢ 4.05¢ 0.96b 5.01de
22 - 5.84d 0.31bc 51.44cd 1.26¢ 4.24e 1.22a 5.47d
25 0.46a 6.03¢c 0.29¢d 52.78¢ 1.75¢ 6.40d 1.25a 7.65¢
28 0.43a 6.04c 0.27de 50.52cd 2.87¢ 7.67¢ 1.15ab 8.82b
31 0.11b 7.13b 0.25ef 61.07b 41.14b 8.91b 0.94b 9.86a
34 0.01¢ 9,27a 0.23f 66.48a 45.87a 9.48a 0.69d 10.17a
LSD, 0.06 0.13 0.03 345 3.89 0.55 0.21 - 0.54
C.V.(%) 12.61 1.17 1.99 3.79 20.78 4.93 12.29 4.17

Means in column with different superscripts differ significantly at P < 0.05

Table 2 Physico-chemical quality of strawberry fruits cv. No.70.

Days after Firmness Total soluble Titratable Vitamin C  Anthocyanin Reducing  Sucrose Total sugar

full bloom (N."mml) solids (%) acid (%) (mg/100g) (mg/100g) sugar (g/100g) (g/l(][]g)

(g/100g)
10 - 5.84d 0.17c 26.64g 1.76d - - -
’13 - - 5.83d 0.22ab 34.791 1.80d - - -
16 - 6.02d 0.23ab 43.06e 1.93d 4.07¢ 0.85 4.93d
19 - 5.93d 0.27a 50.85d 2.35¢d 4.47cd 1.02 5.49¢d
22 - 6.13d 0.25a 51.06d 2.67cd 4.97¢ 1.34 6.31c
25 0.48a 7.48¢c 0.26a 58.11¢ 4.19¢ 7.20b 1.30 8.51b
28 0.37b 8.97b 0.26a 59.61¢ 3.60cd 7.85b 1.09 9.06b
31 0.04¢ 9.97a 0.24a 65.64b 13.28b 9.49a 1.07 10.56a
34 0c 9.95a 0.19bc 67.88a 27.40a 9.83a 0.88 10.71a
LSD, . 0.07 0.68 0.04 2.19 2.18 0.91 ns 1.08
C.V.(%) 19.12 5.37 3.09 2.50 19.38 7.56 ns 4.82

Means in column with different superscripts differ significantly at P < 0.05
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Influence of Nitrogen Fertilizer Application Methods

on Rice Yield and Changes in Soil Ammonium and Nitrate

o @ ¢
S fiaaed” waz lwyad Fdanisednn”

Weena Nilawonk " and Paibool Wivutvangvana”

Abstract: The study consisted of two experiments conducted concurrently at the Multiple Cropping Center (MCC)
and Mae Hia Agricultural Research Station and Training Center (MH) Faculty of Agriculture, Chiang Mai University
during 2001-2002. The objectives were to examine the influence of N-fertilizer split-application {a total rate of 20 kg N
rai’) on yield of paddy rice, Klong Laung 1 cultivar. Changes in soil NH ; and NO, in each fertilizer treatment were also
investigated.

Results indicated that rice yields obtained from MH experimental plots which had relatively high organic
matter and total N contents , were not statistically different among fertilizer treatments. On the other hand, at the MCC
piots with considerably low organic matter and total N, the three equal split-applications of nitrogen resulted in the
highest grain yield.

At both MH and MCC experimental plots, concentrations of NH 4' and NO, in surface and subsoils tended to
decrease 1-3 months afier rice planting for all treatments. Particularly, the NO, concentration decreased rapidly t
almost O mg N. kg‘l within the first month (submerged conditon). Upon drainage, however, both NH,” and NOa' in the
soil tended to increase 1-2 months after rice harvesting. Considering the very low NH ; {0.03-3.42 mg N. ,kg") and NO,
(0.00-1.94 mg N. kg'i) concentrations noted in the surface water and subsoil, the application methods and N-fertilizer

rate used in the experiment were unlikely to have any adverse effect on the environment.

1 - 3 o o 4 - o e 1 “ '
madsnlgimaniuazeyinumans pusinuasmand wrimedudvaln w.Buln so200

' Department of Soil science and Conservation, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
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Table 1 Chemical analyses of surface soil samples (0-20 cm depth) taken from MH and MCC

experimental plots.

Location pH" om” Total N” p* K" Ca” Mg"
g 100¢g" g 100g" mg. kg’ mg. kg’  mg kg' mg kg’
MCC 4.56 0.636 0.043 59.97 39.5 414.6 38.1
MH 5.72 0.962 0.060 5.18 39.5 414.6 61.3
"Soil 1 H,0=1:1 * Walkley&Black method ¥ Kjedahl method
“ Bray 11 method * 1 M NH,0Ac, pH 7.0 extraction

Table 2 Influence of nitrogen fertilizer treatments on rice grain yields obtained from MH and

MCC experimental plots.

" Treatment Total rate of 20 kg N rai’ Grain yield (kg rai’)’
BT 2 weeks AT 3 weeks AT 6 weeks AT MCC MH"

1 0 0 1 0. 698.3a 856.5

2 0 1/2 0 12 761.3a 954.3

3 112 0 0 172 741.9a 959.5

4 1/3 0 1/3 1/3 830.0a 901.9

5 (control} 0 0 0 0 486.9b | 905.6

6 (blank) 0 0 0 0 - -

average 630.3 915.6

" mean yields with the same letter are not significantly different at probability level £0.05

NS = non-significant

BT= before transplanting ; AT= afer transplanting
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Figure 1 Changes in ammonium concentrations at different soil depths as influenced by

nitrogen fertilizer treatments at MH and MCC experimental plots.
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Figure 2 Changes in nitrate concentrations at different soil depths as influenced by nitrogen

fertilizer treatments at MH and MCC experimental plots.
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Strategic planning of Umong Municipality,

Lampun Province: A Participation Approach.
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Pichit Thani ”, Porntip Tianteerawit ? and Kanchana Chokethawomy

'Abs,tract: Strategic planning is a technique we can use to create a favorable future of some organization. To create
this favorable future, Organization’s stakeholders must be involved in the process. The objectives of this research are to
find out the strategic plans of Umong Municipality and, to achieve strategic plans, external analysis, internal assessment,
strategic direction are analyzed. Strategic plans are the documented, specific courses of action that define how to deal
with critical issues in the future period. The results trom the development and evaluation of the selected methodology
show that aggressive profile should be the strategic plans of the Umong Municipality . Strategic plans not only attuned

to assumptions about the future, but also focus on using these plans as a blueprint for daily activities.

‘nwmdrirsugmansinens ausinvasmand wninndudsalni vFualni 50200

Tauzasugmaas uniinoduduelng v.Bvalmi 50200

: Department of Agricultural Economic, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand.
2'Faculty of Economics. Chiang Mai University, Chiang Mai 50200, Thailand.
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Analysis of the Water Flow Direction in a Small Watershed

Area of Northeast Thailand

Inen a3laina”

Vidhaya Tre!o-ges”

Abstract: Analysed water flow direction in a small watershed area of Northeast by using of software computer
program SURFER. The research site is similarly selected by using landscape and land-use as the representative
watershed. The research area is the typically undulating landscape in order that results can be applied to other areas in
the Northeast with similar landscape and land-use. The representative watershed focus on the Kummuang village, Khao
Suan Kwang district, Khon Kaen province where far from the city around 40 km in North direction. Data collections are
coordinate on small watershed and contour levels and then processed these data by using SURFER. The results of this
study show the display in 3 dimensions model of representative watershed including to analyse and display in water flow
direction model. This study will provide a more powerful resources for study on soil erosion and preventing them such

as water flow diversion or cultivated ridge diversion.
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" Department of Land Resources and Environment, Faculty of Agriculture, Khon Kaen University, Khon Kaen 40002, Thailand.
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Figure 1 Aerial photograph taken from a balloon of the representative watershed

at Kummuang village in early August 1999.
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Figure 2 Contour line and different land-use from aerial photograph of the study site.
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Factors Affecting The Quality of Fresh-cut Lettuce.

5sdnd tuIve” uoz avie yaennesi”

. 4 . .2
Teerasak Punvichai’ and Danai Boonyakiat

Abstract: A study on factors affecting the quality of fresh-cut lettuce was conducted. The head lettuce was
longitudinat cut into 1.5-2.5 centimeter wide using a sharp knife. Fresh-cut lettuces that were dipped in 1.0 % citric acid
solution for 5 seconds, were packed in 40 and 50 micron polypropylene bags. These vegetables were stored at 2, 5 and
10 °C. It was found that fresh-cut lettuce packed in 40 and 50 micron polypropylene bags and stored at 2, § and 10 <

* had'the storage life of 13, 10 and 5 days respectively. 40 and 50 micron polypropylene bags were not affected storage
life. Polyphenol oxidase activity of fresh-cut lettuce that was dipped in 1.0 % citric acid solution for 5 seconds, packed in
50 micron polypropylene bags and stored at 2 C was determined. It was found that brown colour development of
cutting surface and leaf rib related to increasing of the polyphenol oxidase activity. 1.0 % citric acid solutions reduced
the total pre-and post-storage microbial count for 3.10 - 4.76 % in the fresh-cut lettuce. The respiration rate of the fresh-
cut lettuce was higher than the head lettuce for 52 % and dipping in 1.0 % citric acid solution increased the respiration

rate of the fresh-cut lettuce for 64 %.

"andnensrdamsifune swiinendudes vl Soslny 50200
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" Postharvest Technology Institute, Chaing Mai University. Chaing Mai 50200, Thailand.

; Department of’ Agricultural Economic. Faculty of Agriculture, Chiang Mai University. Chiang Mai 50200, Thailand.
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Table 1 Chemical quality of fresh-cut lettuce dipped in 1.0 % citric acid solution and

stored at 2,5 and 10 °C for 6 days.

Temperature (A) TSS Vitamin C Chlorophyll a Chlorophyll b
(%) (mg/100g fw.) (mg/100g fw.)  (mg/100g fw.)

Initial (0 day) 1.93 7.13 0.05 0.04

6 days |

2 °c 1.56 2.04 0.04 0.03

5 °C 1.55 2.06 0.03 0.02

10 °C 1.51 2.05 0.03 0.02

Polypropylene (B) TSS Vitamin C Chlorophyll a Chlorophyll b
(%) (mg/100g fw.) (mg/100g fw.) (mg/100g fw.)

lnit‘ial (0 day) 1.93 7.13 0.05 0.04

6 days

40 micron 1.55 2.13 0.03 0.03

50 micron 1.53 1.97 0.02 0.03

Factor A ns ns ns ns

Factor B ns ns ns ns

AxB ' ns ns ns ﬁs

% CV 1.81 14.05 49.12 43.55

Means within the same column followed by different letter differ significantly at p<0.05,

s : significant ns : non significant
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Table 2 Polyphenol oxidase activity, pH and titratable acidity of fresh-cut lettuce packed in 50

micron polypropylene bag and stored at 2 °c.

Unit of enzyme PPO
Treatment 0 day 2 day 4 day 6 day 8 day
Citric acid 1.0 % 18.16 17.31° 25.56 26.73 29.06
Control 17.20 18.06" 26.44 27.59 33.07
pH
Treatment 0 day 2 day 4 day 6 day 8 day
Citric acid 1.0 % 4.63" 442" 512" 439" 5.26"
Control 555" 5.98" 5.80" 5.99" 6.03"
TA (%)
Treatment 0 day 2 day 4 day 6 day 8 day
Citric acid 1.0 % 0.13° 0.12° 0.11° 0.12" 0.12"
Control 0.07° 0.09" 0.08" 0.08" 0.09°

Means within the same column followed by different letter differ significantly at p<0.05.
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Table 3 Total microbial count and visual score of fresh-cut lettuce dipped in 1.0 % citric acid

solution and stored at 2 °C for 7 days.

Treatment Total microbial count (log,, CFU/g) Visual score (day 7)
day 0 day 7

Citric acid 1.0 % 5.05 5.32 6.75

Control 5.25 5.49 5.00
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Table 4 Respiration rate and R.Q. of fresh-cut and head lettuce packed in 50 micron

polypropylene bags stored at 2 °c.

Respiration rate (mgCO,.kg hr") R.Q.
Treatment day 1 day 7 day 1 day 7
Head 9.3" 4.8 L1 1.1
Fresh-cut 19.0" 9.1° 0.9 12
Treatments day 1 day 7 day 1 day 7
Citric acid 1.0 % 27.0 13.1° 1.0° 13
Control 21.8 4.7 13" 1.2

Means within the same column followed by different letter differ significantly at p<0.05.
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Abstract: Stress interferes with the secretion of progesterone and luteinizing hormone via stress-related hormones; i..
Adrenocorticotropin (ACTH) and glucocorticoids. These hormones disrupt the release of LH lead to abnormal ovulation
and incomplete corpus luteum formation. In addition, they alter the secretion of progesterone by decrease the secretion
from ovary but increase the secretion from adrenal gland cause the improper levels in various periods of reproductive
system. These cause a reduction in reproductive performance, via lowered conception rate, increased embryonic death,

and an increased proportion of anoestrous animals.
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Figure 1 The hypothalamic - adenohypophyseal control of adrenal output of cortisol/

corticosterone and the feed back regulation. Note also the other factors which favour

the corticotropin releasing factor (CRF) output. (adapted from McDonald, 1969).
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Production of Monoclonal Antibodies for Determination

of Egg Yolk Cholesterol from Japanese Quail

a v ¢ a o d - (27
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Piyamas Tancharoenrat " and Petai Pongpiachan”

Abstract: This research aimed at producing monoclonal antibody against cholesterol for measurement of cholesterol
level in egg yolk of Japanese quail by Enzyme-Linked [mmunosorbent Assay (ELISA). Cholesterol and BSA
conjugated (Cholesterol-3-BSA) antigen was created for stimulation antibody against cholesterol. Balb/c mice at 6
weeks of ages were used in this study. Production of monoclonal antibody was initiated by injecting 100 Llg of
Cholesterol-3-BSA together with Freund’s complete adjuvant as a stimulant. This subcutaneous injection has been done
' 3 times every 2 weeks. Spleenocytes from the mice that had produced antibody against the cholesterol were collected for
fusion with myeloma cells. These fused cells were cultured in 96-wells microplates. Types of monoclonal antibodies
were classified by direct ELISA method. The monoclonal antibody obtained was analyzed to quantify cholesterol via
competitive ELISA and was compared to Zak’s method (1957). It was discovered that Balb/c mice produced antibody
against cholesterol on the 4" week after immunization. Ten percent of wells (35/352) showed clonal growth. Within
those 35 wells, 20 wells produced antibody against cholesterol. Clone was separated by limiting dilution into 12
individual clones which were all antibody typed Immunoglobulin G. Oﬁe of these 12 clones was able to grow further,
while the rest (11 clones) were dead. From ELISA experiment, the cholesterol at 50 % binding was found concentration

valued 7.2 pg/ml. By comparing with the Zak’s method (1957), which concentration atmid point of standard curve

'madndnamemd auzinuasnaas uninodudeslmi v.Fvaln 50200

! Department of' Animal science, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200. Thailand.

270



A9 VINHAT 18(3): 270 — 280 (2545)

was 325.0 Lig/ml. The cholesterol level resulted from ELISA and Zak (1957) in averagediS.E. {n) were 64531409 (40)
and 656.2140.8 (40) mg/100 g egg yolk, respectively, (p> 0.05). In conclusion, we could established ELISA method for
analyzing cholesterol content as small as 7.2 pg/ml, which useable for detection in egg yolk of Japanese quail. The

sensivity of the ELISA method was 45.14 x 10° times higher than the Zak method.

3 ¥y
unAage: agilsrasivenmsisonsilienda lu TuInaueaueudueise lanmasseadmiuns JauSinu In
1 o A da o a o o .
amaesoaluliuaseunnszmigiulaniSioulaide SuyuTuzesiuui uems  (Enzyme-Linke
Immunosorbent Assay, ELISA) ueudnuiil¥ldnnmudeusznheinamasseadnlune 35y dayiiu
(Cholesterol-3-BSA) dhmiunszdunisaiueuiveine Inamaesoaluvysndudnmeiug Balbie 01y 6
dlami nsndn Tu Tu TnausausufuefiunINn13aA Cholesterol-3-BSA 131181 100 g Tatil Freund’s complete
. ) 1 E o o Y LY a & g & e = o 9
adjuvant iumsdenisnizdu dimstadilammisn 2 dleaw Wunar 3 a5 manuaadig
da A e ad 4 4 o - E
(spleenocyte) 1IAMYHTiNTsKAALBUAUERAAS TRamABTeaBauiLImad d Tawn  msmz@oaaadih iyl
Tnsmanwiia 96 nqu Swunviinveslululnaueaueudued 1agdt direct ELISA TuTulnaveausudvedi I8
wlddmiumainseiSna lanmnesealasis competitive ELISA TaolfouifeuduiTves zak (1957) 1414
o w @ o r g o < ' o 3
unnszMinmu 40 wesdmividhufmehuitensins il Tnnawesealulduas wanmsAnyns vy
) - - = T o 4 a/ A o A af
Ty Balbe nsnanueuAuoade Inaamesealudlenii 4 ndinenszdu devihwadihudeuduma
. ¥ .
Tud Tavmuhii Taantu 35 ngu minvisnun 352 vgu u 35 vquwy 20 nquit Inaummsonaaueudusise In
‘ ¥
namesea laowon lnaw@ed1d 12 Tﬂauﬁwumﬂuuauﬂuaﬁmuﬂauguiuiﬂayﬁu 3 (Immunoglobulin G, Ig G)
910 12 Tnau i) 1 Tnaunawsoniydulaseun1d daunmde 11 Taauldmell vaninmsingizd Tnnan
59af38 ELISA wusmamunduduil 50 % binding iy 7.2 #lanYudeiiadaas wieuiouiunisindeis
: i i @ 1A aa 4
vaa zak (1957) Temnmduduiinanasvesns minasgui 325.0 lulnsndudediadins naveslammmasead
JadnuiT ELISA wag Zak (1957) Uauade T SE. (n) Ay 64531409 (40) uaz 656.2+40.8 (40) mg/luas
v ¥
100 n3u mudey anauands liiisiugaynesia (P>0.05) nansinyniil aglldhannseinszila

wanasea [9@e3t ELISA filiaam Talun1sIaunnniVis Zak s 45.14 x 10° 911 (7.2 pg/ml ¥5 325 Pg/ml)
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monoclonal antibody, Cholesterol, ELISA, .lapancse‘ guail
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(Monoclonal antibody)uiiaueudueniitinimg
fumnzmizvsquilueadganan (hybridomas) i
RANAMINasUTENNIYAs 1o Tan (myeloma
cells) i8¢ B-lymphocyte 140 ainﬂmmawuh
qunsoranIpuAveRARauURILRidenTHER
(Harlow, 1988) ’Sﬂgﬂi:mﬁmaamﬁﬁ’ﬂﬂ%ﬁnﬁa
wan TuTuInausauouAuodns lnaanoson
dmsumisiadsuinlnaamosealaeds
ioulasided suyuTumesiuuy uoasy
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Figure 1 Antibody production against Cholesterol-3-BSA in Balb/c mice assessed by

Enzyme-Linked Immunosorbent Assay method.

(*Mice that were immunized with Cholesterol-3-BSA.)
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Figure 2. Standard curve of cholesterol assayed by Enzyme-Linked Immunosorbent Assay

method.
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