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ABSTRACT

The purpose of this study was an efficiency of ultrasonic cleaning to reduce the chemical
residue, microorganism and shelf life in Alpina galanga Linn. The experiment was separated in
3 parts first part was studying the condition of the ratio of sample with RO water and time of cleaning
by separate condition in 4 conditions with 3 replicates (Ration of sample with RO water 1:10 and 1:20
with time 10 minutes and 20 minutes). In the part of chemical residue reduction, the sample was
preparing by soaking sample on chemical residue Chlorpyriphos 12 ppm then cleaning by ultrasonic
cleaning. After that the sample was analyzing by GC-MS. The result showed that the chemical residue
mostly reduced on condition of ration 1:20 with cleaning time 20 minutes and the chemical residue
reduced from control 51.72%. In the par of microorganism reduction, the sample was selecting the
piece that did not have spoilage and damage part then cleaning in 4 conditions as a part of chemical
residue reduction. After that the sample was analyzing the TPC microorganism reminding on sample
by BAM method. The result showed that microorganism mostly reduced in condition of ration 1:20
with cleaning time 20 minutes that can reduce TPC microorganism on sample from control sample 1
log cycle (From control no cleaning sample TPC microorganism amount 6.03x10" CFU/ g and after
cleaning in the best condition TPC microorganism was reminding only 3.92x10° CFU/g). In the 2
part was studying effect of sodium bicarbonate mixing with RO water from the condition of sample

and RO water in time from the first experiment. In the part of chemical residue reduction, the result



v

showed that when mixing water with Sodium Bicarbonate and cleaning by ultrasonic cleaning can
reduce the chemical residue 58.12%. In the par of microorganism reduction The result showed that
can reduce the TPC microorganism on sample from control 2 log cycle (From control no cleaning
sample TPC microorganism amount 6.03x10" CFU/g and after cleaning in the best condition mixing
RO water with Sodium bicarbonate TPC microorganism was reminding only 4.02x102CFU/g). In the
3¢ part was studying shelf life by cleaning with 3 methods. There were cleaned by spray water from
farmer, cleaned by ultrasonic cleaning, cleaned by ultrasonic cleaning with mixing sodium
bicarbonate. The result was analyzed % moisture content and color L*, a*, b* on 1" day after and 7"
day after cleaning. The result showed that is not significant (P>0.05) to % moisture content and color
L*, a* b*. From the experimental showed that ultrasonic cleaning had an efficiency to reduce the
chemical residue and TPC microorganism in Alpina galanga Linn. When mixing sodium bicarbonate
in water and then cleaning by ultrasonic cleaning had efficiency higher than only RO water to reduce
the chemical residue and TPC microorganism in Alpina galanga Linn. For shelf life extension did not
have the difference result between 3 cleaning methods. Therefore ultrasonic cleaning is another way

to reduce chemical residue and microorganism in agricultural product for more safety of consumption.
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325
3.2.6
3.2.7
3.2.8
329
3.2.10
3.2.11
3.2.12
3.2.13
3.2.14
3.2.15
3.2.16
3.2.17
3.2.18

3.2.19

GC/MS (Trace 1310, Thermouest, USA)

19139997 4 GIM1Ie (Balance) (Sartorius, Germany)

Eppendorf Centrifuge (5702, Eppendorf,Germany )

Rotary Evaporator (MD200, China)

Grindomix (GM200, Retsch, Germany)

luTastlilavuna 10 - 100 luTasans (CU54095, BIOHIT Proline, Finland)
luTnstlulavuna 100 - 1000 1uTAs8a05 (CUS4133, BIOHIT Proline, Finland)
luTnstlulavuna 1000 - 5000 1uTasans (CU77274, BIOHIT Proline, Finland)
é’ﬁm%@ (Incubator) QU 37 ag 55 BIANTAITYE (Heracus, Germany)
TuTasn (Microwave) (Electrolux, China)

a'NmuqumwQﬁ (Water bath) (Memmert, Germany)
ﬁﬁ’aﬁwin%@mmﬁu”laﬁw (Autoclave) (Tommy, Japan)

TuTastlula (Micropipette) U119 1,000 TuTnsans (Gilson, France)

Lﬂ%@ﬁwﬁ a9 (Vortex mixer) (Scientific Industries, USA)

RN (Chill room) Qmwgﬁ 4 DR UBDH O

Lﬂdilmaﬂu (Stomacher) (IUL instruments, Spain)

MUNIONaIAAN (Petri dish) ¥U19 15x100 Hadans (Kartell, Italy)

N1/ (Tips) ¥U19 1,000 luTnsans (Gilson, France)

¥IAQUIU  (Laboratory bottle) ¥U1IA 100, 200, 500 Ay 1,000 Wadans

(Duran, Germany)



3220 Youauauad (Stainless spoon)

3221 1iaeAnNAaed (Test tube) YUIA 16x150 Haaans

3.2.22 1iaeANAaed (Test tube) YUIA 13x150 Haaans

3223 Unnes(Beaker) ¥11A 50, 250, 500 1Az 1,000 Jaaang

3.2.24 n32UBNAN (Beaker) VU9 50, 250, 500 Lag 1,000 Yaaans

3225 ¥3Ia3UNY (Erlenmeyer flask) Y119 250 11ag 500 aaans

3226 Wlaud (Pipettes) vi1a 5 uag 10 Jadans

3227 AINeq (Burner)

3.2.28 Eglj’JEJE]QﬁLf!fJZJ (Aluminum can)

3.2.29 U1nAY (Forceps)

3230 19399797 (Color meter) (CR-400, Konica Minolta, Japan)

3.2.31 ﬁauau%’au (Hot air oven) (giu DRYO54, Slimcell, Germany)
A @ a ° [l

3.2.32 105099 Il wmertion 2 drumilg (Balance) (Mettler Toledo, Germany)
A @ a ° [l

3.2.33 1050999 Il wmeriion 4 drumilg (Balance) (Mettler Toledo, Germany)

3.2.34 Ultrasonic cleaner (GT Sonic, China)

33 ﬁ]i!ﬂﬁ!!a%@1ﬁ]iléﬂ\‘i!§ﬂ
3.3.1 Acetic acid (Glacial, Reagent aldehyde Free, J.T.Baker, USA)
3.3.2  Acetonitrile (LC-MS, J.T.Baker, USA)
3.3.3  Ethyl acetate (Ultra Resi-Analyzed, J.T.Baker, USA)
3.3.4  Hexane (95% n-hexane HPLC&UHPLC&Spectrophotometry, J.T.Baker, USA)
3.3.5 Methanol (Ultra Resi-Analyzed, J.T.Baker, USA)
3.3.6 QuEChERS (Scientific, USA)
3.3.7 CRM Code TRM-S-5019 Lot N0.250914-4 (NIMT, Thailand)
338 Alcohol 95% (94AM3g31Ine, Uszmelng)
3.3.9  Plate Count Agar (PCA) (Difco, USA)

3.3.10 Chlopyriphos (Sotus, Thailand)
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Ultrasonic cleaner

Model: GT-1730QTS
Voltage: AX220-240V 50 Hz

Frequency: 33/40 kHz
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