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M L* e a* Ma b*

1 42.4122.49 10.081.20 20.98+2.52
2 39.77+2.58 10.33+1.58 19.1243.05
3 38.37:3.03 9.78+2.04 16.94+3.51
4 36.38£2.06 9.74+1.67 12.27+3.69
5 40.032.53 8.7742.37 15.32+3.01
6 40.07+3.25 9.19+1.51 16.90+2.98
7 41.58+2.31 7.294137 14.80+3.16
8 35.30+2.36 10.041.60 11.50+2.76
9 36.57+1.83 10.25+1.60 14.51£2.76
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4 43+1.5 4.5+1.5 4.4+1.5 4.7+1.4 4.7+1.4
S 4.4+1.2 42+1.3 4.0+1.5 4.1+1.4 4.4+1.6
6 4.4+1.6 44+1.3 43+1.4 4.8+1.2 4.8+1.2
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g13eod luANNUNaNIETNY

14 =
¢ ﬂﬂ!ﬂ]WﬂNﬂﬂ!ﬁﬂ‘ﬂﬂ{]
anNeans
' A 1 A T A
aa L* g a* Aa b*
1 41.83+2.32 5.95+0.86 16.41£1.20
2 42.64+1.87 5.36+0.92 16.33+£2.33
3 41.06=1.73 6.85+1.26 17.81£1.22
4 44.36+1.93 4.87+0.43 16.04+2.23
5 41.68+2.28 9.22+1.29 21.15+£2.77
6 41.20+1.52 8.69+1.49 18.39+1.40
7 44.04+1.36 6.41£1.23 17.89+£2.09
8 42.73+1.37 7.94+1.42 17.17£1.11
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15008 IUANNUHNANTENU (91D)

AMUMNMIAIAT
Z mponsan  Banamiu Y3ana IEETALY
aannaes v ! ooy, vy
VoI (Gowaz) WMMasas  imanavue
(Gowaz) (Gowaz)
1 0.574+0.03 28.18+2.64 8.23+0.39 19.440.12
2 0.5110.01 24.73+0.54 8.95+0.71 27.9542.48
3 0.570+0.05 28.26+2.87 7.49+1.62 14.74+3.75
4 0.6530.04 34.38+2.12 6.17£0.22 14.43£0.91
5 0.458+0.02 19.38+0.40 6.41+0.50 13.06+1.67
6 0.437+0.03 18.48+0.45 7.09+0.28 24.86+2.01
7 0.597+0.01 30.00+1.04 7.7520.60 17.76+0.64
8 0.555+0.01 28.2144.00 9.00+1.78 17.5242.29

' 9 A oA
UYLV m"uawayjauﬁmiugﬂmmaﬂ iﬂ“ﬂﬂ\?lﬂﬂlﬂ@]ii?ﬂ

o g U ol o Q'/
1319 4.7 ﬂmmwﬁ'wuﬁﬂimg 1Al LmzaﬂHﬂ!8&1!’EJi"fllNﬁﬂl@ﬂﬁ?llﬂﬂﬂllﬁ)ﬁ]”lﬂﬂ”liﬂﬁ‘llﬂi’f)x‘]

15008 IUANNUHNANTENY (91D)

@mmwﬁmﬁnym:aﬁaﬁuﬁa

"ée‘nﬂam ﬂ’J"INWll“Q u‘mﬁau
(g-force) (ﬁaé‘fu)

1 7,417.32+£744.83 31.08+4.33

2 7,979.32+1,069.64 25.51£1.76

3 7,154.84+935.92 31.87+3.11

4 5,100.61+1,243.67 30.50+3.51

5 12,448.50+2,819.84 33.63+3.37

6 13,374.41+1,615.01 35.11£3.30

7 12,116.07+2,327.18 37.65+5.74

8 13,672.25+2,611.20 32.51+4.09
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M1519 4.8 aunwn sz mdudavesd leouudeaninnisnaunsesdiseoa luAn il

NANTENL
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A‘ = =) Q' o |l Y=
qanaan GOLGLE pauatly  saru AN ANNYN  ANNGAN
= w A
e Haanau
1 5.4+1.1 5.1+1.2 4.6+1.4 4.9+1.1 4.9+1.2 49+13
2 5.4+1.0 5.1+1.1 4.9+13 4.9+1.1 5.0+1.1 5.0+1.2
3 5.4+1.2 5.3+1.1 5.0+13 5.2+1.2 5.2+1.2 53412
4 5.041.2 47+1.4 44415 4.8+1.4 4.8+13 4.8+1.4
5 5.6+1.1 5.5+1.1 5.2+1.4 5.3+1.3 53413 5.6+1.2
6 5.7+1.2 5.4+1.0 5.3+1.4 4.9+1.5 5.0+1.6 5.3+1.2
3 5.2+1.1 5.1+1.4 4.6+1.4 4.6+1.2 4.8+13 49+12
8 5.7+1.2 5.1£1.2 5.2+1.4 5.1+1.4 5.1+1.4 5.4+1.1
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v
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Dy

{ @ 4 o By 19 ] 4 s 1 v o
AszaunNuFeiuaIasasay 80 Yu 11 (p<0.20) modlumsaadymimsueosimilavten

1 = o 3 o
m%znmmmﬂﬂﬂﬂ ANNITIN 4.9

M514 4.9 HANTENUVDIFTAVEIATOOA luAnhlinanenmnIMYesd loo Uiy

! e L* AN a Ma b*
a8
Effect t-test Effect t-test Effect t-test
A NAYDIDA -1.280 -2.736* -0.110 -0.172 0.552 0.569
B uAQKULAANG 1.550 3.313% -2.550 -3.997* -1.963 -2.021%
C 95 lnnoa -0.820 -1.753* 0.150 0.235 -0.047 -0.049
“]i’e)‘f‘ﬁﬂ@a -0.105 -0.224 1.040 1.630 1.583 1.630

v
A Ao aas @

Winemg: * Ae TisdgymeananszauauFeluseens 8o (t-table = 1.638)
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M319 4.9 HANTENUVDIFUAVBIATOD A TUANNTHAADAMNMYDIA loauLie (7AD)

mMAINI VRN Banamnai IEFTRL

ade vmatand
Effect t-test Effect t-test Effect t-test
A NALFOIOA -0.032 -0.032  -2.630  -1.108  0.268 0.238
B uAQIBINLAAINA 0.079 0.079 5740  2.418%  0.278 0.248
Cc 93 lnnea 0.000 0.000  -0.445  -0.187  0.008 0.007
¥93UN0a -0.087 -0.087  -6.610  -2.785*  -0.173  -0.154

A A o

Weme: * Ao TisdyneananszauauFeluseeas 80 (ttable = 1.638)

a a { 1 o Y '
M319 4.9 WﬁﬂiZ‘VI‘U"U@Q%uﬂﬂlﬂﬁﬁ’liﬂﬂﬁiu@]ﬂﬁﬁWa@]@ﬂmﬂ’lwsllﬂﬁaflﬂﬂﬂuﬁﬁ (9D)

IEETRL AT uIAROU
tady ynmattanug
Effect t-test Effect t-test Effect t-test
A NaOI0Q 0.155 0.032  -2317.09 -1.186  -3.420  -1.536
B uaaeuuania 2.350 0485  -3,51042 -1.797*  -2.095  -0.941
C 93lnnea 0.960 0.198 214.24 0.110 3.390 1.522
Yo Nea 4375 0.903  3,14457  1.610 1.485 0.667

=

Wneme: * Ao MisdiAgymeananszauauFeluiesas 80 (ttable = 1.638)

M319 4.9 HANTENUVDIFHAYDIAT00 A uANNLNanoAUA MDA lup s (AD)

= =) Q’ o
» GIS(GGH] ﬂa‘l-!ﬁﬂﬂ AU
o
Effect t-test Effect t-test Effect t-test
A NAKDIOA 0.050 0.322 -1.200 -0.857 -1.200 -0.857
B uAQKULAANG -0.350 -2.251%* 0.700 0.500 0.700 0.500
C 95 lnnoea 0.000 0.000 1.300 0.928 1.300 0.928
D Gﬂﬂgﬁﬂ@a 0.100 0.643 -1.150 -0.821 -1.150 -0.821

Wineme: * Ao isdAynananszAUAMTeIUS Az 80 (t-table = 1.638)
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M319 4.9 HANTENUVDIFUAVDIETOR T IuANNTHAaADAMNMYDIA loa Ui (AD)

= T Y= w =
o AN HE ﬂ’J]NHN mmganﬁmnau
fade
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http://www.foodnetworksolution.com/wiki/word/1594/sweetener-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%A7%E0%B8%B2%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1628/sugar-alcohol-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%AD%E0%B8%B1%E0%B8%A5%E0%B8%81%E0%B8%AD%E0%B8%AE%E0%B8%AD%E0%B8%A5%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/0501/starch-%E0%B8%AA%E0%B8%95%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%8B
http://www.foodnetworksolution.com/wiki/word/2926/%E0%B8%9E%E0%B8%B7%E0%B8%8A%E0%B8%AB%E0%B8%B1%E0%B8%A7-tuber-crop
http://www.foodnetworksolution.com/wiki/word/2926/%E0%B8%9E%E0%B8%B7%E0%B8%8A%E0%B8%AB%E0%B8%B1%E0%B8%A7-tuber-crop
http://www.foodnetworksolution.com/wiki/word/2927/cassava-%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%AA%E0%B8%B3%E0%B8%9B%E0%B8%B0%E0%B8%AB%E0%B8%A5%E0%B8%B1%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/1158/potato-%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%9D%E0%B8%A3%E0%B8%B1%E0%B9%88%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0229/cereal-grain-%E0%B9%80%E0%B8%A1%E0%B8%A5%E0%B9%87%E0%B8%94%E0%B8%98%E0%B8%B1%E0%B8%8D%E0%B8%9E%E0%B8%B7%E0%B8%8A
http://www.foodnetworksolution.com/wiki/word/2893/corn-%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B9%82%E0%B8%9E%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/2893/corn-%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B9%82%E0%B8%9E%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/1277/wheat-%E0%B8%82%E0%B9%89%E0%B8%B2%E0%B8%A7%E0%B8%AA%E0%B8%B2%E0%B8%A5%E0%B8%B5
http://www.foodnetworksolution.com/wiki/word/0501/starch-%E0%B8%AA%E0%B8%95%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%8B
http://www.foodnetworksolution.com/wiki/word/3045/starch-hydrolysis-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%88%E0%B8%AD%E0%B8%A2%E0%B9%81%E0%B8%9B%E0%B9%89%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/3045/starch-hydrolysis-%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B9%88%E0%B8%AD%E0%B8%A2%E0%B9%81%E0%B8%9B%E0%B9%89%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/1038/latent-heat-%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%A3%E0%B9%89%E0%B8%AD%E0%B8%99%E0%B9%81%E0%B8%9D%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/0915/non-enzymatic-browning-reaction-%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%81%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%B2%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%81%E0%B8%B4%E0%B8%94%E0%B8%AA%E0%B8%B5%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B9%84%E0%B8%A1%E0%B9%88%E0%B9%80%E0%B8%81%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7%E0%B8%82%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%9A%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
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http://www.foodnetworksolution.com/wiki/word/1210/sugar-substitute-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%A7%E0%B8%B2%E0%B8%99%E0%B9%81%E0%B8%97%E0%B8%99%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5
http://www.foodnetworksolution.com/wiki/word/3129/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B3%E0%B8%AB%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%9C%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%A7%E0%B8%9A%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/3129/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B3%E0%B8%AB%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%9C%E0%B8%B9%E0%B9%89%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%95%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%A7%E0%B8%9A%E0%B8%84%E0%B8%B8%E0%B8%A1%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%AB%E0%B8%99%E0%B8%B1%E0%B8%81
http://www.foodnetworksolution.com/wiki/word/2189/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%B3%E0%B8%AB%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%9C%E0%B8%B9%E0%B9%89%E0%B8%9B%E0%B9%88%E0%B8%A7%E0%B8%A2%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B9%80%E0%B8%9A%E0%B8%B2%E0%B8%AB%E0%B8%A7%E0%B8%B2%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/1150/chewing-gum-%E0%B8%AB%E0%B8%A1%E0%B8%B2%E0%B8%81%E0%B8%9D%E0%B8%A3%E0%B8%B1%E0%B9%88%E0%B8%87
http://www.foodnetworksolution.com/wiki/word/1958/hard-boiled-candy-%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%81%E0%B8%A7%E0%B8%B2%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/1958/hard-boiled-candy-%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%81%E0%B8%A7%E0%B8%B2%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/0367/humectant-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AE%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%A1%E0%B8%81%E0%B9%80%E0%B8%95%E0%B8%99%E0%B8%97%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1138/chocolate-%E0%B8%8A%E0%B9%87%E0%B8%AD%E0%B8%81%E0%B9%82%E0%B8%81%E0%B9%81%E0%B8%A5%E0%B8%95
http://www.foodnetworksolution.com/wiki/word/1958/hard-boiled-candy-%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%81%E0%B8%A7%E0%B8%B2%E0%B8%94
http://www.foodnetworksolution.com/wiki/word/1147/candy-%E0%B8%A5%E0%B8%B9%E0%B8%81%E0%B8%AD%E0%B8%A1
http://www.foodnetworksolution.com/wiki/word/1922/cryoprotectant
http://www.foodnetworksolution.com/wiki/word/1345/freezing-point-%E0%B8%88%E0%B8%B8%E0%B8%94%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B8%AD%E0%B8%81%E0%B9%81%E0%B8%82%E0%B9%87%E0%B8%87
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ABSTRACT

The improvement of color and texture of dried longan using Vacuum Impregnation
technology were studied. The use of antibrowning and osmotic solution in order to replace sulfur
dioxide for drying longans were also studied. The study of antibrowning was found that 4-
hexylresorcinol and ascorbic acid were the main effect. The study of optimum antibrowning
substances and quantities to be used were found that of 0.01% 4-hexylresorcinol and 0.07%
ascorbic acid. Then osmotic solution was studied, including glycerol, erythritol, calcium lactate
and sorbitol for improvement of dried longan texture. It was found that calcium lactate was the
main effect and the optimum level was 0.8% whereas related glycerol, erythritol and sorbitol has
a little affect to quality of product which were 20%, 1% and 4% respectively. The study of the
optimal vacuum impregnation process consisted of 30 minute vacuum at -0.9 bar.

A study on the alteration quality of dried longan during storage was found that packing
condition, temperature and storage time were effect to quality of product (p<0.05). The product
packed in laminated bag with nitrogen and kept at 10°C was still in the good color quality and
sensory than packed in laminated bag storage under atmosphere. In this condition, product had

better quality and texture than the others kept at 25°C and 35°C. Dried longan packed in



laminated bag with nitrogen and kept at 10°C can be stored for 15 weeks. On the other hand, dried

longan packed in laminated bag storage under atmosphere can be stored for 11 week.
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Test Mode (Compression) Conditions

Cylinder 35 mm DIA Cylinder Stainless
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Test Speed 5.0 mm/s

Post-Test Speed 5.0 mm/s

Strain 75.0 %
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Foanszauan fduluudazvaen MPN ¥83u1ATNI5 8
3 waeAiil:10 3 WaeAi1:100 3 WaeAT1:1000 ABNSUAI0EN
IUIU 1 WA, 21U YA, U .
0 0 0 <3
0 0 1 <3
0 1 0 3
0 2 0 6
1 0 0 4
1 0 1 7
1 1 0 7
1 1 1 11
1 2 0 11
2 0 0 9
2 0 1 14
2 1 0 15
2 1 1 20
2 2 0 21
2 1 28
2 3 0 30
3 0 0 23
3 0 1 39
3 0 2 64
3 1 0 43
3 1 1 75
3 1 2 120
3 2 0 93
3 2 1 150
3 2 2 210
3 3 0 240
3 3 1 460
3 3 2 1100
3 3 3 >2400

1 : AOAC (2007)
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