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Abstract

The objective of this research was to produce durian rind powder and to apply it to mangosteen juice. The durian rind powder
was prepared by blanching in distilled water at the ratio of 1:1 (w/v) at temperature of 60°C, for 5 min, dried by oven dryer
and the yield calculated. The yield of durian rind powder was 11.46%. The color values of durian rind powder indicated
by the L* a* b* color system were 68.86, 8.52 and 16.87, respectively. The chemical properties of durian rind powder was
analyzed and the results indicated a moisture content of 9.30%, protein 6.13%, fat 0.55%, ash 4.63% and fiber 41.70%.
The durian rind powder at 0, 1, 2 and 3 %w/w was added into mangosteen juice. The color L* a* b*, total soluble solid and
viscosity increased with increasing durian rind powder content in mangosteen juice. The sensory evaluation of mangosteen
juice was performed by using 9-point hedonic scale on appearance, color, flavor, taste, texture and overall acceptance. The
results showed that as the durian rind powder content increased, the preference score decreased. The mangosteen juice
supplemented with 1 %w/w durian rind powder was appropriate. Durian rind powder can be used as a source of dietary

fiber in beverages to increase the value of agricultural waste.

Keywords: dietary fiber, durian rind, mangosteen juice
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variance) Lzl 8 U UANULANGITERINIAL ARV
ﬁagah 835 Duncan’s New Multiple Range Test (DMRT)
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Figure 1 Durian rind powder
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Table 1 Chemical composition of durian rind powder
Chemical composition Content (g/100 g)

Moisture 9.30+0.08
Protein 6.13+£0.71
Fat 0.55+0.04
Ash 4.63+0.08
Crude fiber 41.70+4.10
Carbohydrate 37.69+1.30

a 6 6 a =3
NANNTAATIZReIAYTTNnauMsLalvadlfen
a oA a £ d‘
NSuuUR (Table 1) wuhdvSananduleneuaniga
WinAU 41.70 nSNda 100 NSy Ja9asnndamslulaiaie
wazaNNTY dnsuldsduuasludu JUSum 6.13 uaz
e 0.55 nSuGa 100 NIV ANAIAL

2. wansfalfanniSenkidanmanassniaim
ﬁ'\ﬁaqm

2.1 fd Usunmvasudefiazaneldianue @
anutdunia-ad (pH) wazananuniie

0% 1% 2% 3%

Figure 2 Mangosteen juice with durian rind powder
at various contents (0%, 1%, 2% and 3% w/w)

Table 2  Color of mangosteen juice with durian rind powder at various contents
Durian rind powder contents Color
(Yow/w) L* a* b*
0 35.43£0.15° 3.72+0.17° 1.33+0.23"
1 36.50+0.09° 5.7740.05° 4.80%0.09°
2 37.98+0.04° 7.07£0.05 6.95£0.08"
3 39.070.08° 7.72+0.08° 8.17+0.05

abed

in the same column with different superscripts are significantly different (p<0.05)
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Table 3  Totalsoluble solid, pHand viscosity of mangosteen

juice with durian rind powder at various

contents
Durianrind 1. soluble o
powder solid oH Viscosity
contents . (centipoise)
(Yow/w) (*Brix)
0 11.00+0.00° 3.60+0.01° 251.80+1.39°
1 11.00+0.00° 3.71+0.01° 1045.50+2.12"
2 11.00+0.00° 3.77+0.01° 1428.67+1.15%
3 12.00+0.00° 3.83+0.01° 2144.00+1.73°

iy the same column with different superscripts are significantly

different (p<0.05)

31N Table 3 ugadAUSunaasudifiazansld

e

N9 AanudunIa-and LLa:mmﬂwﬁwaamﬁaqﬂ

A A a o ' A A ~ A
Lﬂaaﬂnnﬂum‘imumd g WU atNdIuamlaen

SURHITFINA AR M suT aN ezt ldnanue

Lo S S

[ { . = . a X A
NLL%’JI%NL‘W&J‘H% A1 MULTUNIA-GIILNNTW Lazdan

A Ql ‘g ] a o o s aa
ANNUABALNNYVWB L WNABLINAYNNENG (P<0.05)

2.2 Namsyau%'waa@u%lﬂﬂ@iawﬁﬂﬁmsﬁ

WlsganauifanniTounILTunmd1s g

a o =2 [ v A Aa
LSJE]‘Y]']ﬂ']‘S?IﬂH’]ﬂWiEJE]N'SU"IJE]\‘]E}IU'EIJW@]Y]N@]E]
ﬁ’]il'aqma%aﬂﬂ NmINiszaune g la B3z iug W

Development of mangosteen juice mixed with durian rind powder

5

MIUseamnEudE (Table 4) WUANASUUWUANNITILLAAE
dudneg Idun Snemzdaing & nduse samd uazuile
Fuis SusbiuazunuenuTeneasaasdiofiuySun o
WRanyiToung B IR0ANRITUA LA NTOLIRADA W
anuvaulassin la ﬂwui’lﬁwﬁaq@ﬁleiﬁLﬂﬁaﬂnﬁﬂum
VLGTﬂ:LLuum']mauLaﬁymﬂﬁq@ agluzieranthunand
Lﬁawamﬂﬁaﬂ“qL’%ﬂuwﬂuﬂ%mﬂtﬁaﬂa: 1 2zl@Sunzuun
anwrauaaslutisrauinitos LﬁaLﬁuLﬂﬁaﬂnﬁwm
HuiSunmiess: 2 w2 ldsuazuunanureuiadslugs
ToULANtas a9 LLa“LﬁaLﬁﬁanwL‘%Uuml,ﬂuﬂ’%mm
Soauaz 3 Az LmumwmauLaaﬂa@aaaﬂumaLa,ﬂe] v
Nuﬂmaal%mwamummﬂ@wamﬂaanmmum‘n
vl&JLmJLaJaananumman@ I@ﬂmmq@mmmﬂaaﬂ
"qL’%UummmmLﬁuvléﬂluﬂ%mmﬁ’aﬂa: 1 18099103
ﬂ:LLuum'}maul@ﬂs’mm’é;Umﬂﬂdwmnamﬂﬁaﬂnﬁw
NiUTunmTasas 2 uaziosas 3
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Table 4

J Sci Technol MSU

Sensory score of mangosteen juice with durian rind powder at various contents

Durian rind powder contents

sensory score of product test

(Yowiw) L
Appearance Color Flavor Taste Texture Overall liking
0 7.04+1.76° 7.41+1.54° 6.49+1.76° 7.12+1.78° 7.27+1.47° 7.45+1.24°
1 6.04+2.02° 6.20+1.94° 6.10+1.94% 5.90+2.26° 6.04+2.16" 6.27+2.15
2 5.41+2.19" 5.90+1.75° 5.41+1.90™ 5.39+2.22" 4.76+2.00° 5.65+1.96"
3 5.12+2.32° 5.67+1.90° 5.142.12° 4.69+2.24° 4.22+2.14° 5.20+1.80°

** in the same column with different superscripts are significantly different (p<0.05)

Table 5 Color of mangosteen juice with 1% durian rind powder added during storage under room temperature
for 4 weeks
Storage period Color

(week) L* a* b
1 34.18+0.16° 4.92+0.05° 7.2240.16°
2 34.7920.29° 4.94+0.08° 7.95:0.15
3 35.34+0.18° 4.130.06° 7.1120.12°
4 35.37+0.03° 4.89:0.06° 8.63+0.03°

°* in the same column with different superscripts are significantly different (p<0.05)

Table 6

storage under room temperature for 4 weeks

Total soluble solid, pH and viscosity of mangosteen juice with 1% durian rind powder added during

Storage period (week) Total soluble solid (*Brix) "™ pH Viscosity (centipoise)
1 11.00£0.00 3.780.02° 1062.005.00°
2 11.000.00 3.78+0.01° 1062.005.00°
3 11.00£0.00 3.69+0.01° 1045.3324.73°
4 11.00+0.00 3.67+0.01° 1044.67+5.69"

" is not significantly different (P>0.05)

** in the same column with different superscripts are significantly different (p<0.05)
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Abstract

The present research aimed to determine the characteristics of leaf anatomy and starch granules, total phenolic,
total flavonoid and total anthocyanin contents, antioxidant activity, and a-amylase inhibition activity of D. alata tuber
ethanolic extract. A microscope was used to examine the microscopic structure of tissue from D. alata fresh leaves
and traditional medicine powder. The results showed that the shapes of the epidermal cells are polygonal, anomocytic
stomatal type. The yam starch granules were spade-shaped with a truncated and smooth surface in the parenchyma
tissue. The phytochemical analysis revealed that the total phenolic, total flavonoid, and anthocyanin contents of crude
tuber extract were 310.30 + 0.39 mgGAE.g", 323.05 + 3.92 mgQE.g" and 10.26 + 1.34 pg/ml of extract, respectively.

The antioxidant screening activity using DPPH radical scavenging assay is represented by a half maximal effective
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from the tubers extract of Dioscorea alata L.

concentration IC50 value of 4.90 + 2.50 mg/ml. While the extract showed the strongest capability to reduce Fe** to

Fe** with reduction activity at 61.27 + 5.02 mMFeSO4 /g of extract, and a-amylase inhibition activity was measured

using the enzyme activity of acarbose as a standard inhibitor, IC50 of 1.25 + 6.32 mg/ml. The results of this study are

very useful in the quality control of herbs and provide important information to support the use of medicinal plants

and functional foods.

Keywords: Dioscorea alata L., Anatomical characteristics, Phytochemical, Antioxidant activities
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Boagadaiudnioninlasliminaue linuafiuadou
#fn shathnludueovasuelule@n (Figure 1 B)
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a =

Fou fimInszanedmagluiitoionissfan (Figure 2)

Figure 1 Leaf epidermis of D. alata; upper epidermis (A), lower epidermis with anomocytic stomata (B),

epidermis feature of traditional medicine powder (C), epidermal cells with stomata observed from traditional

medicine powder (D)

Figure 2 Morphology of yam tuber (D. alata) (A), starch granules in cytoplasm (B), isolated starch granules (C),
starch granules visualized by SEM the scale bar 50 ym (D) and 10 ym (E)



Vol 42. No 1, January-February 2023

2. gvdag Usaaiunadnsaan Usanm Wailwasa
7% wazdsunmuanlnlog1insanzasarsanaain
aanlaanzasNwLaan

asafaneuildndduldauiudoaiaia
foomuealansusnitoiniiaguisaddy i
YAIFNIRNARIUUIZHANIAWIWID LAz UTIN R IEN A
(%yield crude extract) latviniusesas 14.15

Usinafuednianuadaldanaunsnsm
ANATFIRNIAUNGEN (y = 0.0151x + 0.0629, R? = 0.9990)
WUTN ®IIRNaLanInaaIntInwiealdIunaluadn
Wiy 310.30 + 0.39 HaAnTuauyavDINIALNARAGDNTY
§1INNG

USinanahussanudmmwisldannnnuunas
FIULAB3TA (y = 0.0047x + 0.004, R? = 0.9902) Wy
asananiauldaduduidoadSuaaswar uesd
WiNNU 266.74 + 3.42 ﬁaaﬂ%‘uaugammma‘f%?m@ian%fu
§1INNG

fnSudSunmuaninloofiusinvesansaia
Soulddniuiion JiazAlasnIaNIazans cyanidin-
3-glucoside LIua301A33 % WU EsERal S mLEN
Inloenfiuyindy 10.26 + 1.34 JadnSudedas uaadlu
Table 1

Anatomical characteristics, phytochemical content and biological activities

from the tubers extract of Dioscorea alata L.
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Table 1 Phytochemical, antioxidant activities and a-amylase inhibition activity
Phytochemical Content and Biological Activities Extract Standard
Total phenolic content (mgGAE.g") 310.30 £ 0.39 Gallic acid
Total flavonoid content (mgQE.g") 323.05 + 3.92 Quercetin
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1,1-diphenyl-2-picrylhydrazyl (DPPH), IC@ (mg/mL) 4.90 £ 2.50 Vitamin C
Ferric reducing ability power (FRAP) assay (mM/g d.wt extract) 61.27 + 5.02 FeSO4
Alpha-amylase (mg/ml) 1.25 £ 6.32 Acarbose
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Abstract

This research aimed to develop UV-Visble spectrophotometric method for quantitative determination of indigo blue
content in indigo paste. The indigo blue was transformed to indigo carmine by a sulfonation reaction with sulfuric acid.
Indigo carmine is a stable and water-soluble form of indigo blue, with maximum optical absorbance at the wavelength of
610 nm. For indigo paste sample preparation, it was found that the optimum ratio of amount of indigo paste to volume
of concentrated sulfuric acid (98 % (w/v) ), and reaction time were 1:12 (g:mL) and 30 min, respectively. The proposed
method was applied to determine indigo blue in 34 indigo paste samples from different communities in Sakon Nakhon
province. The results showed that the amount of indigo blue in the indigo paste samples were in the range of
0.09 - 2.23 % (w/w). The percentage recovery of the proposed method of indigo blue determination by UV-Visble
spectrophotometry method was 101.48 + 5.55. The precision in terms of relative standard deviation was in the range
of 0.29 - 1.83 (%RSD). Therefore, the proposed method could accurately and precisely determine indigo blue content
in indigo paste samples. Moreover, this data could be used as a guideline for evaluating the quality and the price of

indigo paste.

Keywords: indigo blue, indigo carmine, indigo paste, sulfonation, UV-Visble spectrophotometric method
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Figure 2 Effect of H2804 concentrations on the
deter-mination of indigo blue by UV-Vis
spectrophotometric method
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Figure 3 The effect of the amount of indigo paste by Conc.
H2804 ratio for indigo paste sample preparation with
sulfonation reaction. Different letters mean statistically
significant differences at p < 0.01.
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Figure 4 Spectrum of indigo carmine in standard
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Table 2

J Sci Technol MSU

Validation of indigo blue determination by UV-Vis spectrophotometric method

Method characteristics

Value

1. linear range (mg L™)

0.25-17.50

2. Linear equation

y = 0.054x + 0.013

- Slope 0.054 + 0.0050
- Intercept 0.013 + 0.0011
3. Regression coefficient (R?, p > 0.01) 0.9991

4. Molar absorptivity (L mol cm™) 26100

5. Sensitivity

- Limit of detection (mg L) 0.051

- Limit of quantitation (mg L™) 0.27

6. Precision (%RSD)

6.1 Indigo blue determination with UV-Vis spectrophotometric method

- Intra-day 0.29

- Inter-day 0.51

6.2 Indigo paste preparation with sulfonation

- Intra-day 1.83

- Inter-day 1.01

7. Recovery (%)

- Indigo blue determination with the UV-Vis spectrophotometric method 95.86 + 1.02

- Indigo paste preparation with the sulfonation method 101.48 + 5.55

Table 2

Indigo blue content in indigo paste collected from Sakon Nakhon Province

Range of IB content in IP

Classification group Number of samples (N) Percentage (%)

samples (% (w/w) )

High IB level content in IP >2.00 5 14.70
Middle IB level content in IP 1.0-1.99 14 41.18
Low IB level content in IP <1.00 15 44.12
Total - 34 100.00

** IB = indigo blue, IP = Indigo paste
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Abstract
Copper, zinc, lead and cadmium were determined in blood cockles, mussels and oysters from Chanthaburi provice
in dry and wet seasons. These samples were collected from the Namphu market, Charoen Suk market, Khao Rai Ya

Local Market, Laem Sing pier, and Khlung pier during dry and wet seasons in 2020.

The samples were digested by the wet degradation method (AOAC, 2005). The results showed that the
concentrations of copper, lead and cadmium in edible bivalves mollusks were 2.087-28.413, 0.003-0.034, and
0.032-0.846 mg kg" (Wet weight) respectively, and were lower than the standard limitation in sea food of the Ministry
of Public Health (20, 100, 0.5 and 2.0 of copper, zinc, lead, and cadmium, respectively). The concentration of zinc in
oysters in the wet season were higher than the standard limitation. The method detection limit of copper, zinc, lead
and cadmium was 0.0040, 0.025, 0.0016 and 0.0028 mg kg, respectively and the recoveries range was from 81-98.
However, the safety assessments of heavy metals gained from consuming bivalves mollusks samples indicate

safe levels.

Keywords: Heavy metals, Blood Cockles, Mussels, Oysters, Chanthaburi
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Determination of heavy metals

Pb and Cd

FAAS ICP-MS

Figure 1 Analysis of heavy metals by FAAS and ICP-MS
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Table 1 The average wet weight of heavy metals of Blood Cockles, Mussels and Oysters in dry and wet seasons
from Chanthaburi province (n=3)
Bivalve tissue Heavy metals (mg kg”-wet weight)
Stations Season
samples Cu Zn Pb cd

Namphu market Dry Blood Cockles 2.180+0.0374 11.70£0.3298 0.007+0.0012 0.059+0.0036
Mussels 2.087+0.0906 7.668+0.2201 0.008+0.0017 0.035£0.0033

Oysters 8.751£0.1100 54.58+0.0336 0.011+0.0021 0.483+0.0332

Wet Blood Cockles 4.439+0.0355 23.1420.1636 0.014+0.0021 0.072+0.0045

Mussels 3.843+0.0478 17.97+0.2559 0.021£0.0025 0.067+0.0041

Oysters

28.41+0.3051

231.8+£2.2647 0.023+0.0045 0.648+0.0232
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Table 1

from Chanthaburi province (n=3) (cont.)

J Sci Technol MSU

The average wet weight of heavy metals of Blood Cockles, Mussels and Oysters in dry and wet seasons

Bivalve tissue

Heavy metals (mg kg™'-wet weight)

Stations Season
samples Cu Zn Pb cd

Charoen Suk market Dry Blood Cockles 2.255+0.0547 16.77+0.3644 0.008+0.0037 0.053+0.0049
Mussels 2.177+0.1517 7.029+0.1809 0.007+0.0039 0.032+0.0045

Oysters 11.47+0.2786 91.67+1.5551 0.0150.0081 0.574+0.0434

Wet Blood Cockles 4.593+0.302 23.01£0.3112 0.017+0.0041 0.112+0.0066

Mussels 24.385+0.2679 19.66+0.7317 0.01620.0029 0.069+0.0069

Oysters 25.92+0.4415 252.3+3.8178 0.034+0.0057 0.846+0.0609

KhaO Rai Ya Dry Blood Cockles 2.204+0.1230 13.18+0.1838 0.007+0.0034 0.071%0.0054
Local Market Mussels 2.157+0.0587 11.38+0.2246 0.004+0.0021 0.038+0.0062
Oysters 9.261+0.1220 64.48+0.5216 0.016+0.0054 0.431+0.0118

Wet Blood Cockles 4.428+0.0398 22.61+0.3655 0.01620.0050 0.087+0.0069

Mussels 3.516+0.0362 7.21+0.3317 0.008+0.0046 0.062+0.0049

Oysters 27.35+0.4124 224.8+5.1545 0.027+0.0062 0.635+0.0355

Laem Sing pier Dry Blood Cockles 3.118+0.0957 10.04+0.5177 0.004+0.0021 0.054+0.0080
Mussels 3.105+0.1334 8.634+0.4548 0.005+0.0025 0.033+0.0051

Oysters 7.952+0.1880 42.57+0.6557 0.010+£0.0039 0.386+0.0152

Wet Blood Cockles 4.402+0.0474 19.48+0.5123 0.012+0.0037 0.063+0.0092

Mussels 4.341+0.1236 15.62+0.5016 0.008+0.0024 0.056+0.0033

Oysters 24.36+0.6963 175.9+3.6175 0.019+0.0041 0.545+0.0551

Khlung pier Dry Blood Cockles 2.924+0.1366 9.434+0.0956 0.004+0.0037 0.058+0.0079
Mussels 3.175+0.1283 8.193+0.1353 0.003+0.0029 0.047+0.0102

Oysters 7.262+0.1834 36.72+1.331 0.013+0.0029 0.273+0.0537

Wet Blood Cockles 3.332+0.2686 18.94+0.6818 0.008+0.0027 0.069+0.0079

Mussels 3.303+0.2171 17.16+0.5311 0.007+0.0024 0.058+0.0053

Oysters 21.76£1.0130 167.246.2976 0.018+0.0054 0.430+0.0759

Table 2 The permission standard limit in of heavy metal in seafood of the international organization

Heavy metals (mg kg™'-wet weight)

The international organization Reference
Cu Zn Pb Cd
Ministry of Public Health, Thailand 20 100 0.5 2.0 PCD (1999)
WHO 30 100 2.0 1.0 WHO (1982)
Brazilian Ministry of Health 150 250 10 5.0 Heidari et al. (2013)
FAO 30 30 0.5 0.005 FAO (1983)
FAO/WHO 30 150 1.5 0.5 FAO/WHO (1984)
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Figure 2 The average concentration of a) Cu b) Zn c) Pb and d) Cd in Blood Cockles, Mussels and Oysters in dry
and wet seasons from Chanthaburi province
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Continuous flow biodiesel production using microwave heating
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Abstract

Continuous flow biodiesel production using microwaves as a heat source is proposed. Palm oil was converted into
methyl ester via transesterification using potassium hydroxide (KOH) as a catalyst. Methanol to oil molar ratio and
catalyst amount were set at 6:1 and 1%wt, respectively. Influences of microwave power (600 and 800 W), reaction
time (1 and 2 min), and initial temperature (60 and 80°C) on yield of biodiesel (methyl ester, ME) were experimentally
studied. The experimental results indicated that the longer reaction time led to a higher ME yield while the initial.
However, influence of microwave power was not significant. The highest yield (86.31%) was found at microwave power
of 800 W, reaction time of 2 min and initial temperature of 60°C. Properties in terms of density, flash point, and cloud
point were in the acceptable ranges of biodiesel (methyl ester of fatty acid) standard set by Department of Energy

Business, Ministry of Energy, Thailand.

Keywords: Biodiedel, Methyl ester, Microwave, Palm oil, Transesterification
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Figure 1 Transesterification reaction
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Table 1 Properties of various vegetable oil

Specific Viscosity Calorific
Qil gravity (at 21°C) value
(at 21°C) (cSt) (kJ/kg)
Soybean 0.918 57.2 39,350
Sun flower 0.918 60.0 39,490
Coconut 0.915 51.9 37,540
Peanut 0.914 67.1 39,470
Palm 0.898 88.6 39,550
Palm seed 0.904 66.3 37,720

Jatropha 36.9 (at
0.915 39,000

seed 38°C)
Diesel 0.845 3.8 46,800

fun: (mwny Iwsia3a), 2550)
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WRTINANHBNLEN luﬁ'sumaaéf’sLi’dﬂgjﬁ%mﬁﬁsﬂ%ﬁa
AU nNTeviad1e iwszanIagisTIl)aTen
Ihiuatneg wazdussfAsoafiadefitonls dun
lodonlaaSanlos (NaOH) wazlwunaidoylaasanlad
(KOH) iflpsannszuawmanmudiomnasiiadmiu
UgAsenfisuiudadldanuion I@ﬂgMﬂgﬁﬁLﬂuwzau
Ao @mﬁamamaanaaaﬁﬁw Feauinduddnlw
ANNTaunuTzuUal8Faiaas WA (Electrical heater)
s lsianumsiianuioumsitasnandeltzaziom
lumsfasenivu 3eldinsdnesiselumaieiu
JFdsznnen g mﬂat:qn@ﬂﬁﬁaamw:nm’[umatﬁw
U5 1w lulasian daenlofin ussBunsise uen
(Nezihe & Aysegul, 2008)

aauaFlulasian wunefs aduwdtran bin
ffaduieylugie 0.3-300 finzidiad (GHz) waz
A = a a A o o
ANNEMIAEK 1 1A D9 1 aRas aandeFlulasan
ﬁqmauﬁﬁlﬂumjuLm:ﬁﬂ'nmﬂul,l,&imﬁﬂVLWWﬂuwm
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Figure 2 Microwave reactor for producing
continuous flow biodiesel
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Table2 Power density of microwave at different
frequencies
Frequency (MHz) Power den?ity
(mW/cm?)

0.3-3 100

3-30 90/f

30-300 10

300-1,500 £300

1,500-100,000 50

winema: f deanuiiidnianiu MHz (Tudia Tsadsunuusi, 2559)

v . e o
iduthsudwauinag wnuaanuLIgns 99%
(QRéC) uazlwunadonlaaTanlod (UNIVAR)

2511338
HUABWUALNITUIRNITNARD
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W a0 2 i el Aaidusnsazanuwfion lae

2. Hailuamugumilvalasnsdiunszuauss
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Figure 3 Biodiesel production process
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Table 3  Standard of biodiesel (methyl ester of fatty acid) set by Department of Energy Business, Ministry of Energy,
Thailand
No. Properties Ranges Test methods
1 Methyl ester (%wt) Not less than 96.5 EN 14103
2 Density at 15 °C (kg/m3) Not lower than and higher than 860 ASTM D 1298
900
3 Viscosity at 40 °C (CSt) Not lower than and higher than 3.5 ASTM D 445
5.0
4 Flash point (°C) Not lower than 120 ASTM D 93
5 Oxidation Stability at 110 °C (hr) Not less than 10 EN 15751
6 Cloud point Not higher than 16 ASTM D 2500
7 Pour point Not higher than 10 ASTM D 97
ﬁ&n: (ﬂi:mﬂniugiﬁawﬁamu, 2556)
Table 4 Experimental design
Factors
Lab. No. Time Initial temperature
Microwave power (W)
(min) (°C)
1 60
1
2 80
600
3 60
2
4 80
5 60
1
6 80
800
7 60
2
8 80
~a o a
BAWNIINA]DI Wan13dvgazandInana

MTENENHINIULKIUNINAREILLY Factorial in
CRD luitmsfins lasdianedineaiidiuuy Two-way
analysis of variance ALATIZHANULANAI VDI RAL
feaEnsl4lUsunsy SPSS wazmnuasaMuEaiu
Maafiad p<0.05 darlsnglu Table 4

Tunrswaaindululedisadoiandfnaol
TuTastnsiialnaadrsdatiaslasldiiTudduuaz
winwuea lasiilwunadonlaasenlod (KOH) Sauas 1
vHudassdJasen fisandmlasluaszwitnuniueade
Wi 6:1 lenmsanwndniwavas 3 fady (aslwih
padlulasian szoznalumahdjise uazaungd
L‘%'wﬁu) Afldedounznalduonuiiaesined uazldnasau
suiaane g veawdsiemnad (luladios) Aldanmam
Ufismfiannizengg leayaduaasly Table 5
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Table 5 Yield of methyl ester at different transesterification conditions
Factors ME yield
No.
Microwave power (W) Time (min) Initial temperature (°C) Average
1 60 80.24+0.78™°
1
2 80 78.32+1.26%
600
3 60 82.84+2.01°
2
4 80 77.31+1.94%
5 60 77.14£1.03"
1
6 80 80.48+1.77™
800
7 60 86.31+1.44°
4
8 80 76.70+0.86"

* RUNLLAG Mmansiuanasnwlugausideiny felanuuandrann

aylinuamAyiszauANLTaNW 95% (p<0.05)

Aezhdayan1eana
a 6 v aa
Aanzideyanisaiidlasldlysunsy SPsSs
enzianuuandizeszasanatainitidoyailon
1&lUsunsy SPSS widwadufildaanuiilu ab,cd was
fruaaNuLTaluN9aian p>0.05

answazasmastnihzaslalasion
Tunsanwitlaldmiaslwiveslalasw 2
526U @@ 600 uaz 800 Ja¢ Gslagriluudr nsiRnrinds
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