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(Harvesting and postharvesting and processing conditions of palm sap (Borassus
flabellifer Linn.) as affected the quality of palm sugar concentrate in

Songkhla province)
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Abstract

The purpose of this research was to study the production of palm sugar concentrate. The
commercial palm sugar concentrates including physical, chemical, microbiological qualities and sensory
evaluation are evaluated. In addition, the production by traditional method and an improved method of palm
sugar concentrate as affecting on the quality are also investigated. According to the data collection from 30
farmers, who produced palm sugar concentrate in Songkhla province, it was found that bamboo tube was
mainly used (approximately 57%) to collect palm sap. Kiam wood was added in a bamboo tube 3-5 grams
retard the microbial growth during collecting time for 8-10 h. In general, the data show that 90% of the farmers
were not realized on how important of producing and maintaining good quality of fresh palm sap before
processing, as well as personal hygiene concern. However, the 93% of farmers are willing to improve the
production of palm sugar concentrate in order to get high quality and price. The 30 commercial palm sugar
concentrate samples were investigated in their physical, chemical and microbiological qualities. It was found
that the qualities of palm sugar concentrate differed among samples (p<0.05). The microbiological qualities of
all 30 samples were not fit with Thai legislation for palm sugar concentrate. Moreover, the total soluble solid of
7 in 30 samples (23%) were not fit with Thai legislation for sugar concentrate.

Fresh palm sap samples from 5 farmers who produced fresh palm sap are analysed for physical,
chemical and microbiological qualities. Palm sap sample from each farmer was randomily collected twice. Each
farmer used a bamboo tube which was cleaned using 2 methods (1) dipped in boiling palm sap after use
according to a traditional method and (2) dipped in boiling water before and after use according to an improved
method. Two sampling times were done in each farmers in a different day. All palm sap samples were kept at
room temperature for 0, 3, 6, 9 and 12 hr. The results showed that qualities of each sample were significantly
among samples (p<0.05). A decrease in L* value, transmittance value, pH, total soluble solid content and total
sugar content increase in a* value, b* value, reducing sugar content, total microbial count, yeast and mold and
lactic acid bacteria during handling before heating was found. Collected palm sap using an improved method
showed similar results to collected palm sap using a traditional method. However, the amounts of reducing
sugar content, total acidity, total microbial count and lactic acid were slowly increased, and via the amounts of
total soluble solid content, total sugar content were slowly decreased compared to collected palm sap with a
traditional method.

The changes quality during the production of palm sugar concentrate was monitored. Sample
was collected at 30 minutes interval until the end of process. During heating process, the decreasing in L*
value, transmittance value and moisture content was detected. On the other hand, an increasing in browning
index value, total acidity, total soluble solid content, total sugar content and reducing sugar content was

detected. Lower in L* value of palm sugar concentrate and higher in browning index value of palm sugar



concentrate produced by a traditional method than the palm sugar concentrate produced by an improved method
were shown.

The relationship between the palm sugar concentrate qualities which were produced from 35
farmers with 2 different production methods a traditional and an improved method was analysed. Qualities of
all samples are highly related to the way of cleaning method of a bamboo tube. Hence, the quality of paim sugar
concentrate produced by an improved method showed higher quality than those produced by a traditional
method as regarding to total soluble solid content and microbiological qualities. Total soluble solid content and
the microbiological qualities of palm sugar concentrate samples produced by an improved method fit with Thai
legislation standard for palm sugar concentrate while palm sugar concentrate samples produced by a traditional
method were not fit with the requirements. In addition, sensory evaluation data showed that the highest score of

consumers acceptable were found in a sample produced by an improved method.
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Composition fresh palm sap* fresh palm sap**
pH 5.09 5.76
Total soluble solid (°Brix) 13.80 11.20
Total sugar (%) 12.34 - 10.91
Total acidity (% as lactic acid) 0.036 0.032
fan: o+ 1IN UINAT (2545)

s gaiel @elwyad 2547)
Note : * Payom wood was added in a container which was collected palm sap, chemical
analysis was done after 12 hours of collecting palm sap.
*k Kiam wood was added in a container which was collected palm sap, chemical

analysis was done after 15 hours of collecting palm sap.
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v o A Y Y a 1 4' w A o u’/‘ a = 4” = =4 P 1

Yszmereg fatins Ieuvesldwtiadeq wetlestuniedudimsniydulaveuoqaunsd Fwmun

o a oA (e o 9

Tualszmaad 89n1iin1s 19 Hal bark (Vateria acuminata Hayne)) Tiszmemlatdudldwaveutdeonls

1N9N19 19% Rhizophora mucronata Lam. W38 Ceriops tagal (Child, 1974) Tutlszimet lusiSoldu/Genvesdu
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Saccoglottis gabonensis Fuduiregluiad Humiriaceae wlden Idatiniilivisnwiesnaialudnyuziily
] © o a o & Yy ¥
WALLRS (Faparsui and Barsir, 1972) dwisuludszmaineuenan1d IfiRonuddetionld 1 dween (Shorea
= . 4
floribunda Kurz.) Wazifou (Hopea odorata Roxb.) woag lduzinde (Diospyros mollis Grift) (ﬂsﬂwa

o r'd
DITUTAY, 2521)
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ARBTUAIITNIY 40 ppm uaziTmsdedimimalausduiien (Ae ITWmuazelnveunyasNg
o ) J o o ¥ R Ao v J
Taoiald) nwud henalauaaaiiiiunissessudesnszuen i iivinnuazeialagitnisainaini
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WD 15 MPN/100 ml  waziiieRansenaunmyeniinia lauaaairunssessudionszuen 1 i
aEzeIAIE T M Aedanie wud HuSungdunidfauamdessguinfiqaniniy 73 log cfuml
= a o - . P V@ S @ e ° 3
uazdSune Indnesumdesgunnfigainiifu 240 MPN/100 ml uazdm5uatmsiinnuazetanszuen i
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WralunisandSinagaunsdvmue  wazdSunalndvesulddnimsasdiotinie  uazmsugdinid
=] [ a1 VA P P o o o
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Treatment Total microbial count (log cfu/ml) Coliform (MPN/100 ml)
Well-water 73 240
Chlorine-water 40 ppm 7.0 210
Smoking 3.6 26
Boiling sap 3.5 20
Blanching 2.5 15

i iy Tunzyu (2547)

Faparsui uazBarsir (1972) snywavesansiananndenls Saccoglouis  gabonensis #o¥HAYDA
qaum‘%ﬁuﬁywmaﬁﬂ wuiwmsﬁaﬁﬂ%anﬁan"lffmmmﬁugamm?ng@uImmgmﬂﬁﬁﬂ"lé’a {loannd
msﬁ‘ug@ﬂﬁm?iynﬁuTmmaw?fyauUﬂﬁﬁﬂﬁﬁﬂﬁxﬁﬂﬂm LsdﬂﬁﬁwaiumiETugamm%‘nuuﬁuImaﬁﬁﬁ
(v20.05) wonviniinu ms sl lunistlesfunsiderqunmvenimane 5y msldnsmanls
Snifududonaz 0.2 sramnsodudeamsninueaneseduaznsiiansaezsan et uauysel udorlsh
mmwm'wﬂ?mmmﬁmﬁTui:ﬁuﬁ‘hjLﬂuﬁaaﬁmmé’uﬁﬂﬂiuﬁaﬁmﬂa (Child, 1974) wenniiting
v lud 10 81 60 druludmdmsen imnduimmhmada usins Wmsafiviad lundesdy
ynliAnsavy dnhuselidhudfionsuiu (Woodroof, 1979)

Tirawat LazAme (1986) Anywaveans Iaswausznialmfouuulsendy InunmFoumwan |y
Falde uazafurulSoudeusums 14 iAo ‘lummuan%“ﬂmﬂmmwmau‘fwmaiwuﬂaﬂ Tatinsgi
AUMWNIUAR uaz@8uﬂ?§maqﬁy1w1aiwuﬂﬁﬂ wuhganmmanil uandeiu (p=0.05) uAfuIIMAL
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dsmanihwadmuelisuiiuievar 1348 sazdlSuavewdvimuafiazaw ity 13.70°0509
s P o Py - < Y v I o Y o v
nalauaaansesiunndumalaualaldIdRsudumstuye nazl¥szoznamssesiuuuduuiu
o A ' o = q)f @ oy oy Aa o v ow
14 $2 10 Uaewiy 4.69 Ysinansaiauamiiusesaz 0.098 Usinaniwasasdydudesay 0,78
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= 2 o = Y 1w o a_ o ' s = o v ¥
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msniitlumsiuya (Iwunadouunida 1 045 nfw/des way TsRsuoulaen 02 nfu/das) uaz ¥
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STOZAINTIDGVVUAULY 14 F2lue Tefewyidy 510 YSumnsansmuamiiudesas 0.074
1) oy 2 d v o :’ n’/’ o Y as [l :
Ysanhmasadmiiuiesas 067 USinathananmuaiswinudesas 1295 dasidimwvesivia
aa  da :I o t o = 4 o ~ 1w o a ¢ o
INFADUIWNIANIMUAVIING 0.053  uazdSusveadaiamuaiazaie lamidy 13.48°U5nd  dataas

= t:.
Twazoun lun13 199 3

o @ a 3 g a 4 o o ' g A
ATNN 3 a&ﬂﬂﬁ:ﬂaum&mmmadmmaaﬂ‘mm15mu"lffmﬂmmzmiﬂumiﬂuy‘mzwawmsm‘umm

Chemical properties Fresh palm sap* Kiam wood** Preservative***
pH 7.55+0.35 4.69+0.27 5.10+0.11
Total acidity (% as lactic acid) 0.068+0.003 0.098+0.013 0.074+0.005
Reducing sugar (%) - 0.78+0.04 0.67+0.05
Total sugar (%) 13.48+1.31 11.54+0.45 12.95+0.19
Reducing sugar/Total sugar ratio - 0.067+0.013 0.053+0.010
Total soluble solid (°Brix) 13.70+0.99 13.93+1.48 13.48+0.93

i ndneel Sasusaitena 2532)
Note : * Chemical analysis was done after 2 hours of collecting palm sap.
ok Kiam wood was added in a container which was collected palm sap, chemical
analysis was done after 14 hours of collecting palm sap.
***  Chemical preservative was added in a container which was collected palm sap,

chemical analysis was done after 12 hours of collecting palm sap.
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anuFeunieldanzanuduilnd Gla Saaanes, 2547)
2.2 ASTUIUMSIEAINEY
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waluladf ldnadnuazuuunsuonans @gnazats wio vowde) senTaoms Inar a1 Tay
TS IAUFN UL (Trans-membrane pressure) Shuusstundeuduieondu lulnsfamsdu (Micro-
Filtration : MF) 823 Wains% (Ultra-Filtration : UF) 11 1uf o954 (Nano-Filtration : NF) uazeadly
FAARUNAY (Reverse Osmosis : RO) (Girard and Fukumoto, 2000)
23.1 ulnsHamsii
fhunszuaumsiiondioussiudy iewsneymavnalunseu uieidnnilunseu
eIt ausafineyMauvIUassuazyaTn 1A waven T asazatouazivwnszuIN
anaznourIuld Ju11RY¥e3919 (Pore size) Y3218 0.03-10 luAseu A1 MWCO 11AAI1 100,000 AI1AAY
1% wfus)szaIal 100-400 KPa (15- 60 psi) (Carol, 2005)
232 SannWansdn
Samsamsdu Taoialu 1 lumsusnvewdswaiuaesluszdulunseu uasamseyme
azidun 13U wuAfise Laznenaous c?mﬁmmm‘fmﬁﬂimaqa luszdvdinilunseu dgnazawidl
Twanags vay bia awddy lunsdiouq aasfisivunlvgninuaveagnguuifimiwe sy
wan szgniidaldedwmuysel FaSeni mamsideniflu (Sieving effect) uazilofaFanavesnisuon
M3dusans ansFu (Carol, 2005)
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3.2 pefulsznouveimalaumdadi

sym usudh (2545) Anresddszneuveniima lauadudu #180n35nsiiila laoldns
dwiuiud wazinnudeulasldnsznudaiioumngi 70y aunmmanilldud difes Ysumnsa
Famun Pnenimaiimn tazshnavewdeiommaiiazawld wuh lussediidiiies agluyaa
anuiunsed (pH>4.5) ffSansarmun Ysinenhmanonus wag Usinawewd sianuaiiazaw
18 (39t 4) gz IUNTYY (2547) Anvesdisznovvsaiwnalaundudy Taowdanminaia
TaundafisessuTaotu Ififen 3-5 nfudenszuen wazthma launaniisessudeyuans 03 n3u saufu
ms ¥Ry 3 nfudenszuen nnnsesdaefimun muguAierlfeglugs 6.5-8.0 ndaniludy
Reafigungll 1000 Weszmnh iU inuvewiimunfiazawl8fawsse co67u3nd uds

= - o a L4 s A o a
“Uisq‘lumﬂuﬁ'aﬂmnﬁ'wmmz%’auﬂqmngu 80y LLESII’JWi’Ji)’JLﬂi'IZ‘ViﬂqmﬁiJUWWNLﬂlI Aaanluninm 4
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Palm sugar Palm sugar Palm sugar
Composition
(U @ Q)
concentrate concentrate concentrate
pH 5.83 5.17 5.02
Total soluble solid (*Brix) 68.72 65.40 66.60
Reducing sugar (%) - 11.07 6.12
Total sugar (%) 68.0 48.56 61.37
e sy usuwh (2545)
) iy JuNTYY (2547)
Note: (1)* Palm sugar syrup was produced with heating process in opened pan at 70°C,

fining with activated carbon

(2)**  Palm sugar concentrate was produced from palm sap, kiam wood (3-5 g) was
added in a container which was collected palm sap.

(2)***  Palm sugar concentrate was produced from palm sap, kiam wood (3-5 g) and

sodium benzoates (0.3 g) were added in a container which was collected palm sap.
33 nsasunlasszniamswamihmalauaidad

3.3.1 AEAINNIEINEMN
’ <~ = Y oy b acy a A
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o o o ° Y ag A v b4 bl 4 o
il 3 53R (60 70 uaz 80°y) uazmaildla 335 feo msnsesdaonszawnses nisld wulalun uay
s Mdmeawduiug naztinndnuigueaudianismoenw 1dun a1d (L, a, b) waz Ansganduudagegei

t v ¥ 14
AMueIRIU 270 W1 luwas nun lesthiwialaua 3 drsde laun () lasthiealaua A ilalae
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oo o ' & RS Ly A ' o e
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o o o 3 o : { o =
awdwy waaalimudlesiihmalaue Ailalaslduulalud uazlinudeulasldnsenziledn
gaungll 80°y HanuduvesfuinniilefUinlalasldweauduiug uazldnnudeoulasldnsznzia

a

v N 3
feangll 70°% waz lwsthihmalauan ldanmsilalaslfouinluy  uazlianudoulasldnies

q L

b.

]
[

semeNgun il 80°s AUGIAY (A3 19N 5)

1 ¥
M5 5 gaaudanienenmyeaiaa laumdudu

Absorbance Colour
Sample
(wavelength at 270 nm) L a b
A 0.5680 13.63 -1.64 2.13
B 0.5390 10.66 -1.76 1.81
C 0.5384 8.48 -1.89 1.71
P - i5gyn1 udnv (2545)

Note: A = Palm sugar syrup was produced with heating process in an opened pan at 80°C and clarified by
bentonite.

B = Palm sugar syrup was produced with heating process in an opened pan at 70°C and clarified by

activated carbon.

C = Palm sugar syrup was produced with heating process by a vacuum evaporator at 80°C and

clarified by bentonite.
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1. avwilunsa
¥ T k4 ¥
gmiwaylasaegluanmiidunse hmaglasavzifaameds Whnheanglea  uaz vgnlee
4 o wa o J aa o A ¥ <] 3 =4 ar
Fellguamniaduimaiand uazluaanziiianuiougs uazanuilunsann thmaginsadaaisdd
a 4 @ P o aaa A aaa «a Py i a ° 1
573U (Mathur, 1975) daaasluaunisi 1 SendfiSeriin UfATendunessu (Inversion) Unavhlve
v ¥

a < . . e = ' A e & ana  AA o
@aﬂﬂﬂﬂaiil‘n‘vu (Optlcal rotatlon) ﬂlaqu‘lﬂﬂlalﬂaUuﬁnﬂﬂWU')ﬂlﬂuﬂ‘laﬂ Llaxlu@Q%’]ﬂﬂaﬂiﬂ’]unu1n1

+ b d
noadesisenisonlfnzendii Ufise lalas lada (Hydrolysis) (501 Sauhuuv, 2544)

C,H,0, + HO —>»  CH,0, + CH,0; e aunsn 1
(g1psa) (W) (glad)  (Asnlam)

2. andhue
ldmwdeuunmsazaeylasalugansiisoudafiuse  glasmzaawdaadumsdalng
18un Furfural, 5-Hydroxyl-methyl-2-furfural, Methyl-glyoxy glyceraldehyde, Dioxyacetate, acetone, Lactic
acid, Trioxyglutaric acid, Trioxybutyric acid, Acetic acid tif¥ Formic acid (Fennema, 1996)
3. tou e

o

eulmiiiAndestumsdouds uazﬂmﬂﬁ'auuﬂaaammw‘lmfwa"lﬂﬁﬁmauj léun  Bunesima

nlofeondina oz Iwatusasendina (U518l swlies, 2533) Tauou luidunesma futlesoniled
Fummg WAay s s unessu (nversion) Faimehfithudas ddifeufAsndunesdu @5 faun
U, 2544)

C,H,0, + HO —— 3 CHO, + CH,O, oo aumsii 2

(g 1nse) af)  Invertase (nglam)  (Wynlam)

3.3.2.2 ﬂﬁﬁ?mmsnﬁﬂﬁﬁmm

mm%’auﬁ‘1‘1’1"1uﬂix‘uauﬂ15mJs;ﬂﬁwaéanmﬁwﬂﬁﬁ?m?ﬁfmm*?i"lﬁﬁmu"lmﬁﬁm%’m (Nonenzymatic
browning reaction) 14uf Ufieaa15a (Maillard reaction) iazal§Aseaisuua'lsisdu (Caramelization
reaction) Tﬂuﬁswax(éﬂﬂﬁu‘f
- YRS lsidu
ﬂﬁﬁ?mﬁyﬂztﬁﬂi‘fugﬁmfmmgﬂ“lﬁmm%’auiﬂﬂms‘1ﬁ’mm%'auTﬂﬂmiaufiifxy1ﬂ1aﬂﬁﬁ§m§ﬂzxﬁﬂﬁu"lf’fiw
iefinsauazindong Fozmdiadumsysznouithisudaiiu isu %314 (Furans) st uaINT
AANAULAT uazhidiAadaun1d fufunsiimalaaaatnsalufnsanniusziinadeihaad
sifmduFumongants 1¥aaudeu (Fennema, 1996)
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-Ugnseunaaisa
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aaa o [~ aaa ] o’l e d . o 0 =Y o
Ugiseuvamsa @idfATorszniaimaiaed (Reducing sugar) funguilgugiinienaogiiveusiiu
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oy : = ] o - 2 = S Fy
wWmanaIen wauasay (Melanoidin) Fuihulawediwes Avsznevdaelulasiauy (Fennema, 1996)
°y Aa (a = sl: Aa [ o a4 oo aana a Lo
hana lauantyTunmnsageeniinaliieag lnsaieglussrilsznoumuniifalfisedunesdu
4 ' s 4 . s ] wa
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=} ~ o ny aa J o aaan ] Y = a w = =y
wiulumsazaeigamgige haaiddzdnfisomuudusueiiuldndadusd fe lnalagaaiiiu

v Vv

(Glycosylamine)  UfAsonihulfisofundu’ld  dniwmasdadiininang Inandadusinnlfisen

vy v w o ' a . & i

AU slimsdaisosddIniuuy ezun1aS (Amadori rearrangement) 1iflu 1-Amino-1-deoxy-0O-D—
v

fructopyranose  @IUMTIAGTEIAIINUYBY  O-D—Fructopyransylamine (1iavnURnsoszrnnimanya

Tna Auwenluily) 931%  2-Amino-2deoxy-O-D—glucopyranose HaRSMaAINURASIT9dUZTINS

1ot

' v ¥
fassedalmiuunlend (Heyns rearrangement) waafaaii I ndudl liiid uazligandusdganitlsle
1 (1501 Sauuus, 2544)
:1' - a  ar o ] Y [ a a aaan ] o [ Y
funaes nandmuNInMIdaEesdl lminvvezanles winadfnseids I lasmwizhney wify 5
o a a o od o 4 a J
H3oAINT1 5 iRamsHAnduaiTueyWTUeaIsWINY5 W (Furan derivatives) Fuiasnnisgaudei
J a o dda 4 .
pannintiaawen loa wansuaama¥y 1Aus  5-Hydroxymethyl-2-furfural (HMF) naldanngainuiiu
o = 1 a P o . B [ < iﬁ] o o S 4
nIAA1 (WeTgIN1 5) HMF sziia Indme lsiwdu (Polymerlization) 861953152 lhflumsfihaand
"l ' J & v oy ' S . aaa A ga 4 P Y
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ay a b4 = 1A o . da_ a a Y 1
W falassadiowmiui lidud (Unsaturated ring) Allnausmmmizdn 1dun veanea uazlely
4 Ed v v
v Ae oA aaa o w o o o J
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o -~ u’;’ a oA : Y o o [
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[ o Aaaa @
Deoxyglucosone n3o Dehydroascorbic acid glyoxal 1ti¥ Pyruvaldehyde Whudu awns ﬂ‘mﬂ;]ﬂi gINUNTADY
a = P I~ =3 aaa dy [
iludasy  wheulhiluasdseneuueadlessd  wazasueulaeen’led  dUfASerdiSondn  Strecker
- P 1 a oo ot z vd
degradation uazlufigaevdsuilumslungulnsdu (Pyrazines) waafamin ldsndunsuiliidimdes
- e s o 4
geudaunaie uazganduuaslusieiidganiihilenn (501 Saunluud, 2544) Fevnmsdnmives
¥
Akochi-K wazame (1997) 1adanumsinavesIns1du (pyrazines) seviamsudaantlalysyl luduneu
: v oy o 1 =) [ YV Vv [ a ] lrl <
mssemunirldgamgil 105°y wu melu 60 widiusn ndamsidaimieu liasrewnInsdu edlsh
A1 ATIINY 2,5-1AfAan1s-du (2,5-Dimethyl pyrazine) taz laswmnTan1si®u (Trimethyl pyrazine)
mendens Ianueounuannnit 60 1A uaziieoriuns Ianudeunu 120 WA vasrwuamsa'ln
515U (Methy! pyrazine) 2,6-lafanisidu (2,6-Dimethyl pyrazine) toNFaNII1TU (Ethyl pyrazines) 2,3-1a
- o~ - ~ . A
A WU (2,3-Dimethyl pyrazine) 1az2-1on5a3- lAmuNan13 U (2-Ethyl-3-methyl pyrazine) %4
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a @ « ° uy b 1 o 1 a .
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4 4 g {y ¢ ' a a a ° = =
geiu Fufluanrzi himnzaudemsindyduTavesdunid  FoildastmmugdunsdlualSunantos

(9135199 6)

i ¥
M37197 6 AurutiagadImeveuima laumdudu

Yeast and mold Lactic acid bacteria Total microbial count
Sample
(cfu/ml) (cfu/ml) (cfu/ml)
A <10 <10 <10
B <10 <10 <30
C <10 <10 <30

sy usuth 2545)
Note: A = Palm sugar syrup was produced with heating process in an opened pan at 80°C and clarified by
bentonite.
B = Palm sugar syrup was produced with heating process in opened pan at 70°C and clarified by
activated carbon.
C = Palm sugar syrup was produced with heating process by vacuum evaporator at 80°C and clarified

by bentonite.
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Qualities Means Range
Color L* 16.18+12.12 1.78-53.93

a* 23.65+5.90 9.87-34.75

b* 26.95+19.00 3.09-78.94

Transmittance (%) at 650 nm 12.28+10.00 1.34-50.45



pH

Total acidity (%w/v as lactic acid)

Total soluble solid (*Brix)

Total sugar (%w/w of a sample)
Reducing sugar (%ow/w of a sample)
Sucrose (Yow/w of a total sugar content)
Glucose (Y%w/w of a total sugar content)
Fructose (%w/w of a total sugar content)

Water activity

DPPH scavenging activity (umol TE/g
sample)
Ferric reducing antioxidant power (umol

TE/g sample)

Reducing power
Total microbial count (cfu/g)
Yeast and mold count (cfu/g)

Osmophillic yeast count (cfu/g)

4.93+0.22
0.40+0.16
67.58+3.66
55.93+10.48
11.51+5.06
80.23+15.81
8.45+2.23
5.55+1.45

0.80+0.02

15.78+3.22

2435445

1.37+0.67
2.96x10°
2.01x10"

3.34x10°

S
N

4.50-5.37
0.24-0.86
59.01-73.05
23.77-71.89
3.54-23.94
59.15-84.37
4.01-24.13
4.44-23.55

0.75-0.87

13.27-18.49

21.33-30.62

0.85-1.45
1.20x10°- 4.80x10°

2 - a4
1.30x10°= 5.30x10

2.00x10°=1 46x10°

Note : Each value is the mean of 30 samples with triplicate determinations.
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Sample Packaging Storage time
1 Tin box 2 weeks
2 Tin box 10 days
3 Traditional ceramic jar 2 months
4 Traditional ceramic jar 2 weeks
5 Traditional ceramic jar 2 weeks
6 Traditional ceramic jar 2 weeks
7 Tin box 1 month
8 Tin box 2 months



9 Tin box 2 months

10 Tin box 5 days
11 Tin box 1 month
12 Traditional ceramic jar 2 months
13 Tin box " 2 months
14 Tin box 2 months
15 Plastic box 2 months
16 Tin box 2 months
17 Tin box 2 weeks
18 Tin box 2 months
19 Plastic box 1 month
20 Plastic box I month
21 Traditional ceramic jar 2 months
22 Tin box 2 months
23 Tin box 2 months
24 Plastic box 2 months
25 Tin box S days
26 Tin box 5 days
27 Tin box 5 days
28 Tin box 3 days
29 Tin box I week
30 Tin box 1 weeks

[] v v
MINAN 10 AUMWNINENHYBNTIRE Tnuaduduiindadinsfi 30 Aed1a

Color Transmittance
Sample
L* a* b* (%) at 650 nm
1 12.33' 27.00° 20.17 9.23'

2 37.82° 26.75" 62.04" 29.63



10

11

16

17

18

19

20

21

22

23

24

28

29

30

5.19
5.53
8.07'
3.14
1.89
6.41
2.50
1.78
7.24

2097
17.74°
8.42
15.63"
15.61"

32.93°

22.96'

13.96"
19.31¢
18.07°

20.18"

23.08'

53.93"

28 93"
10.67¢
18.13°
12.23'
6.76°

33.86"

8.69
9.53°
13.99"
534
3.34
11.19"
424
3.09
12.46°
36.23°
30.32"
14.38"

m

26.87
26.80"
54.34°
38.47°
23.22'
33.17°
31.10°
34.67°
39.60'
78.947
47.20"
18.30'
31.00°

20.95"

61"

57.13"

37



Note : Each value is the mean of triplicate determinations.

The different superscripts in the same column denote the significant differences (p<0.05).
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Total acidity Total Total Reducing

Sample pH (%w/v as soluble solid sugar sugar W‘at%r

activity
lactic acid) (°Brix) (%owlw) (%w/w)

1 4.79% 0.59° 59.01° 57.94 7.89° 0.87

2 517 0.47" 71.00" 60.62" 3.52' 0.83'

3 5.15 0.86" 68.04 23.77% 10.27" 0.77°
4 5.18 0.69° 68.07 39.61" 10.27" 0.77%

5 5.09° 0.63* 68.17 41.73° 10.66" 0.75°
6 5.00" 0.71° 70.20" 55.54° 11.01° 0.79""
7 4.52° 0.44' 67.20' 54.06% 19.92' 0.79"
8 4.69° 0.46" 64.10° 52.43¢ 16.75 0.79°*"

9 4.60° 0.35' 63.67° 55.33° 18.03" 0.83'
10 4.50* 0.41* 62.03° 56.68' 23.94™ 0.80""

11 477" 0.45" 61.07° 42.00" 9.96 0.84'
12 4.89 0.41" 67.07" 59.09° 13.72" 0.80*"
13 537 0.36 68.17 65.17" 6.97° 0.80*"
14 5.16° 0.34' 71.23" 62.26" 11.46" 0.78"
15 4.92" 0.26" 69.27" 64.55' 12.31% 0.78°
16 4.94' 0.27* 69.10" 61.16" 11.96" 0.81"
17 5.05" 0.32" 73.05" 71.89" 8.45° 0.79"
18 4.78" 0.26"" 66.20° 53.23% 10.21° 0.80%"
19 4.88' 0.25" 62.07° 47.44° 8.63° 0.81"
20 5.05" 031" 72.55° 66.43" 11.01° 0.81"
21 5.00" 0.34' 72.57° 64.55' 105° 0.79"*
22 5.09° 0.32% 71.84° 67.70' 10.21° 0.80™"
23 4.85" 0.24° 69.90™ 61.71" 9.62° 0.80%"
24 5.06" 0.25° 66.62°" 62.81 8.13° 0.80""

39
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25 5.25° 0.31° 69.23 59.59* 13.94" 0.83'
26 4.88' 0.28" 65.33" 66.40" 13.50" 0.81"
27 5.00" 0.32%" 64.17° 65.78" 12.12"% 0.81"
28 4.59° 0.40¢ 70.17" 59.09* 19.48' 0.79*®
29 4.71° 0.40" 70.27" 59.61° 19.92' 0.83'
30 4.88' 0.27" 69.43" 47.12° 11.62°® 081"

Note:  Each value is the mean of triplicate determinations.

The different superscripts in the same column denote the significant differences (p<0.05).
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RT* RI® Volatile flavour compounds Attribute ©
Pyrazines
5.81 1292 methyl pyrazine nutty, roasty
6.84 1314 2,3-dimethylpyrazine roasted nut, sweet
650 1309  2,5-dimethylpyrazine sweet, roasty
6.57 1310 2,6-dimethylpyrazine sweet, roasty
7.82 1470 2-ethyl-3,5-dimethylpyrazine roasty
10.69 2043 2-methoxy-6-methylpyrazine sweet, roasty
Furans
9.21 1683 2-furanmethanol cooked sugar, burnt sugar
8.05 1496 2-furancarboxaldehyde cooked sugar, burnt sugar
8.14 1507 3-furancarboxaldehyde cooked sugar, bumnt sugar
8.35 1537 2-acetylfuran sweet, caramel
10.79 2071 4-hydroxy-2,5-dimethyl-3(2H)-furanone caramel, sweet, burnt sugar
5.75 1286 2-methyl dihydro-3(2H)-furanone caramel, sweet, burnt sugar
9.18 1677 2-methyl dihydro-2(3H)-furanone caramel, sweet, burnt sugar
11.72 2577 2,3-dihydro-3,5-dihydroxy-6M-pyran-4-one caramel, sweet, burnt sugar
Alcohols
2.18 1002 ethanol alcoholic
4.98 1218 isoamyl alcohol alcoholic
1036 1951 phenethyl alcohol sweet
8.71 1587 2,3-butanediol fruity
Acid
7.84 1473 acetic acid sour
Ketone
6.00 1307 3-hydroxy-2- butanone sweet
Ester
1.86 997 ethyl acetate fruity, sweet
Pyrrole
10.62 2023 acetylpyrrole sweet, burnt sugar

Note: “RT refers to retention time (min); PRI refers to retention index that was based on a series of alkane (C,,C,
CReference:http://www.thegoodscentscompan_\ncom/mwmatex.html,

http://www flavornet.org/flavoret.html
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Group of volatile flavour compounds

Concentration range (ppb)

Pyrazines

methyl pyrazine
2,3-dimethylpyrazine
2,5-dimethylpyrazine
2,6-dimethylpyrazine
2-ethyl-3,5-dimethylpyrazine
2-methoxy-6-methylpyrazine
Furans

2-furanmethanol
2-furancarboxaldehyde
3-furancarboxaldehyde
2-acetylfuran
4-hydroxy-2,5-dimethyl-3(2H)-furanone
2-methyl dihydro-3(2H)-furanone
2-methyl dihydro-2(3H)-furanone
2,3-dihydro-3,5-dihydroxy-6M-pyran-4-one
Alcohols

ethanol

isoamy! alcohol

phenethyl alcohol

2,3-butanediol

Acid

acetic acid

Ketone

3-hydroxy-2- butanone

Ester

ethyl acetate

Pyrrole

acetylpyrrole

174-666

101-646
103-164
1096-2358

90-645

147-619

634-3135
97-290
128-238
90-719
142-435

123-1168
130-288

89-228

11316-146889

1651-70218

495-8701

1727-6134

11394-34008

1168-1829

5311-10489

99-236
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Total microbial count Yeast and mold count Osmophillic yeast count
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2 4.0x10* 1.5x10" 1.6x10°
3 4.8x10° 3.0x10° 1.8x10°
4 7.0x10* 3.0x10° 6.0x10°
5 5.0x10°* 1.3x10" 6.2x10°
6 2.0x10° 1.5x10° 9.3x10°

7 3.0x10" 2.0x10° 1.1x10°
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8 6.0x10" 4.0x10° 2.2x10°
5 4 S
9 3.2x10 2.2x10 2.3x10
5 4 5
10 2.0x10 1.0x10 1.5x10
11 2.3x10° 1.8x10" 2.7x10°
12 8.2x10" 3.0x10° ‘ 1.4x10°
5 5 3
13 9.5x10 1.1x10 4.0x10
14 9.0x10" 3.7x10° 2.5x10°
15 7.0x10" 1.6x10°* 6.2x10°
5 4 5
16 4.6x10 5.3x10 2.1x10
4 4 5
17 9.0x10 2.4x10 4.6x10
4 4 5
18 7.8x10 2.0x10 4.0x10
19 5.2x10" 1.4x10* 2.1x10°
20 5.0x10° 1.0x10° 1.2x10°
21 3.0x10° 1.1x10* 1.4x10°
22 4.7x10° 2.2x10" 4.1x10°
23 3.2x105 2.0x104 2.2x105
24 4.8x106 1.1x104 1.1x105
25 2.6x103 6.3x102 4.2x102
26 4.9x103 1.3x102 1.5x103
27 2.2x103 2.7x102 8.3x102
28 8.3x103 2.0x102 1.2x103
29 5.6x103 8.0x102 1.5x103
30 1.2x103 4.0x102 2.0x102
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2 :;:D E Qualities
E g é Color Transmittance pH Total acidity (%w/v Total soluble Total sugar Reducing sugar
v = L* a* b* (%) at 650 nm as lactic acid) solid (°Brix) (Y%ow/w) (Y%ow/w)
0 83.82 1.61° 11.82° 72.18 4.20' 0.11° 10.93" 9.59° 231°
3 83.05' 176" 11.55° 70.41" 4.12° 0.13° 10.60° 9.13° 2.56°
i 6 81.69" 1.85° 12.05° 68.10° 4.02° 0.17° 10.60° 8.93° 3.27"
9 75.05° 1.97° 12.36° 55.95' 387 0.21° 10.20" 8.44° 433
12 69.87°  2.08° 12.30° 47.99" 373 0.23¢ 10.00" 7.73* 5.08'
Ar 0 7429 251 13.15' 56.18' 4.19' 0.11° 11.40% 9.67° 1.97°
3 7123°  2.64° 13.29" 51.17° 4.03° 0.13° 11.20" 9.41" 2.66°
2 6 6797 277 13.33% 45.99° 3.90° 0.18° 11.20" 9.17° 3.44°
9 63.05° 2.83' 13.37 43.72° 3.76° 022" 11.00° 8.86" 4.45°
12 60.10°  2.9¢ 13.54' 39.29" 3.65" 0.24" 11.00° 7.99° 5.17"

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.

Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant difterences (p<0.0%).

The first and second sampling times were done in a different day.

A, = Sample A, was collected by bamboo tube, which was dipped in boiling palm sap after use according to a traditional method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (cfu/ml)
0 1.19x10’ 7.40x10° 4.70x10°
3 2.03x10° 1.06x10° 5.70x10
1 6 2.33x10" 8.80x10° 7.90x10"
9 3.80x10° 1.06x10 1.04x10°
12 6.40x10° 1.77x10" 1.72x10°
AP
0 1.02x10 6.80x10° 3.20x10’
3 1.92x10° 8.60x10° 3.70x10°
2 6 1.87x10" 9.20x10’ 8.10x10"
9 4.60x10"° 9.80x10 1.12x10°
12 5.40x10" 1 37x10° 1.58x10"

Note: Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
A, = Sample A, was collected by bamboo tube, which was dipped in boiling palm sap atter use

according to a traditional method.
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YOULAI 1NN 78.56, 2.13, 12.50 iazSouaz 63.38 mudidy uaﬂuﬁaadwaifwmaimuﬂﬁtjmrdm“luﬂgqﬁ 2
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12 $11ue fed B I ﬁﬂ%’mmﬁuﬂ%’éﬁgﬁwm Baduazs1 waznananuuniife maniity 5.30x10"
7.07x10" uag 1.52x10" cfwml awdwiy uagludiedie B2 mAsIsy 6.70x10°, 8.10x10” uaz 1.49x10°
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3 .%0 E Qualities
= g :E)_/ Color Transmittance pH Total acidity (Yew/v Total soluble Total sugar Reducing sugar
2F F L* a* b* (%) at 650 nm as lactic acid) solid (°Brix) Cw/w) (%ow/w)
0 78.56' 2.13° 12.50" 63.38' 4.70' 0.08* 14.13" 13.26° 1.06°
3 73518 229" 12.18° 54.44° 436" 0.15° 13.60" 12.72" 2.62°
| 6 72.19° 2.14° 12.05° 51.58° 4 09 0.22° 13.60° 12.21° 3.13"
9 68.74"  221° 11.73° 46.20° 3.90° 0.25' 13.60" 11.76" 4.45°
12 6682  221° 11.55" 4335 3.82° 027" 13.40° 11.27° 481"
B, : : .
0 79.9¢ 2.61° 15.34* 67.50 4.42' 0.09° 14.23° 14.53' 0.99*
3 78.42"  241° 13.38" 63.14" 4.02" 0.11° 14.07° 12.86° 126°
2 6 77.17¢ 252" 13.35' 61.37¢ 3.87° 0.23° 14.03° 11.54" 1.70¢
9 7632"  2.49° 13.11° 58.91" 3.63° 0.26" 13.80° 10.44° 2.20°
12 75.32° 241° 12.98° 56.26° 3.52° 0.29' 13.60° 9.56" 2.69°

Note: Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.
Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).
The first and second sampling times were done in a different day.

B, = Sample B, was collected by bamboo tube, which was dipped in boiling palm sap after use according to a traditional method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (ctu/m})
0 9.93x10° 5.83x10° 4.40x10
3 1.64x10" 7.47x10° 5.47x107
1 6 2.28x10" 8.27x10° 7.23x10"
9 3.83x10" 3.87x10’ 10.00x10°
12 5.30x10" 7.07x10 1.52x10°
B, -
0 8.40x10° 5.90x10° 4.40x10’
3 1.58x10" 7.20x10° 5.60x10
2 6 1.95x10" 7.30x10° 6.10x10"
9 4.80x10" 3.90x107 1.02x10°
12 6.70x10° 8.10x10’ 1.49x10°

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
B, = Sample B, was collected by bamboo tube, which was dipped in boiling palm sap atier use

according to a traditional method.
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cfwml A a1y uazludiedie C,2 manmiiy 7.60x10°, 5.40x10° Az 3.50x10” cfu/ml AMUAIAL uazLile
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s ._%D g Qualities
(}Eﬁ) g- 2 Color Transmittance pH Total acidity (Yow/v Total soluble Total sugar Reducing sugar
a = L* a* b* (%) at 650 nm as lactic acid) solid (*Brix) (Y%ow/w) (Yow/w)
0 9543 086" 8.88" 9233 497° 0.05° 11.40° 11.72" 0.81°
3 9032'  091° 8.98" 83.50' 4.70' 0.07° 11.40° 10.84" 0.88°
1 6 86.52" 121° 9.58° 76.12" 4.41 0.10" 11.40° 10.49° 139¢
9 82.80° 1.50° 9.91° 69.19° 4.12° 0.16' 11.40° 9.64" 2.82"
12 75.74° 1.91° 10.84° 56.35° 3.78° 0.20° 10.97° 9.33° 419
& 0 78.16' 3.13 18.74 66.03" 5.48" 0.05° 15.13" 12.97¢ 1.95°
3 77.73° 2.75' 16.58' 64.04° 473" 0.06" 14.97° 11.70" 2.07°
2 6 77.49" 265" 15.92" 63.19" 4.65° 0.09° 14.97° 11.29° 2.19'
9 77.21° 2.60° 14.84* 60.22° 442 0.15° 14.73" 10.95" 2.70°
12 7691 249 13.60" 58.11° 4.28° 0.20¢ 14.40° 10.48° 2.86

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU
Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).

The first and second sampling times were done in a different day.

C,= Sample C, was collected by bamboo tube, which was dipped in boiling palm sap after use according to a traditional method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (cfu/ml)
0 9.90x10° 6.63x10° 4.67x10"
3 1.76x10° 4.90x10° 7.40x10"
1 6 2.22x10° 5.97x10° 1.36x10°
9 4.67x10" 6.37x10° 1.61x10°
12 6.03x10" 8.07x10° 1.88x10°
C, -
0 7.60x10° 5.40x10° 3.50x10
3 1.67x10" 4.40x10° 6.80x10"
2 6 2.20x10" 6.20x10° 1.39x10°
9 4.80x10" 7.30x10° 1.76x10°
12 7.50x10" 9.20x10° 1.94x10°

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of

Agro-Industry, PSU.

Each value is the mean of triplicate determinations.

The first and second sampling times were done in a difterent day.

C,= Sample C, was collected by bamboo tube, which was dipped in boiling palm sap after use

according to a traditional method.
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N 2 ~ Qualities
= = <
E g 2 Color Transmittance pH Total acidity (%ow/v Total soluble Total sugar Reducing sugar
? s = L* a* b (%) at 650 nm as lactic acid) solid Brix) (Y%wiw) (Yow/w)
0 8334 2.12° 8.19° 76.19" 4718 0.08" 11.97° 10.79° 1.65°
3 79.66" 2.25' 775" 6597 4.42° 0.10° 11.83¢ 10.52" 1.85"
1 6 76.84° 2.34* 7.08° 60.42° 4.15°¢ 0.15' 11.80° 10.13° 3.12°
9 71.59° 247" 6.74° 51.45° 3.85° 0.17" 11.40° 9.87% 3.86°
12 6220° 229% 6.54° 37.20° 371" 0.34 10.80° 8.99° 5.04"
Or 0 87.42' 1.53° 12.44 79.46' 5.35' 0.07° 12.83% 10.77° 1.70°
3 87.23" 1.27¢ 10.61" 78.47" 4.86" 0.09° 12.37' 10.51" 1.92°
2 6 87.00"  1.23% 10.28* 7797 4.63" 0.14° 12.37' 10.07* 2.53¢
9 85.87° 1.20° 10.13' 77.96¢ 4.26" 0.16% 12.20° 9.77¢ 3.27°
12 83.06° 1.14* 10.05' 75.45° 4.13° 0.32' 12.00° 9.38° 3.52'

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU

Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05)

The first and second sampling times were done in a difterent day.

D, = Sample D, was collected by bamboo tube, which was dipped in boiling palm sap after use according to a traditional method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr) count (cfu/ml) (cfu/ml) (ctu/ml)
0 1.09x10’ 7.47x10° 6.53x10’
3 1.81x10" 5.00x10° 1.08x10°
1 6 2.33x10" 6.23x10° 1.43x10°
9 5.97x10° 7.03x10° 1.70x10°
12 7.77x10" 8.20x10° 2.03x10’
DP
0 2.10x10 1.25x10° 8.5x107
3 2.02x10" 2.76x10° 9.2x10"
2 6 2.93x10° 4.90x10° 1.33x10°
9 9.20x10" 1.05x10° 1.70x10°
12 1.23x10° 2.12x10° 1.98x10°

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a difterent day.
D, = Sample D, was collected by bamboo tube, which was dipped in boiling palm sap after use

according to a traditional method.
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HUSungduns dvienua aduazst nazuandnuuafiSe mAnvi1Ay 7.80x10°, 5.07x10° uaz 1.04x10’
cf/ml 1Ay wazludi0013 E,2 masmiiiy 6.20x10°, 4.70x10° 1oz 9.80x10° cfw/ml i IdL wasiile
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% %D E Qualities
£ g‘ E Color Transmittance pH Total acidity (Yow/v Total soluble Total sugar Reducing sugar
g v = L* a* b* (%) at 650 nm as lactic acid) solid Brix) (%ow/w) (Y%w/w)
0 94,57 171" 12.23° 79.41' 4.69' 0.53° 11.93" 1.62° 0.79°
3 81.21" 1.98¢ 10.62" 68.14" 4.50* 0.70° 11.90° 10.83° 0.84"
1 6 7957 1.90° 10.28° 64.60° 4.26° 0.87" 11.90° 10.39 0.92°
9 7433 223 10.08° 55.52° 4.08° 1.37° 11.90° 9.81° 1.08°
12 7142 237 9.79* 50.79" 4.03° 176" 11.60° 8.71" 2.30"
Br 0 80.39" 2.59' 16.89' 69.04' 512 0.06" 14.93' 12.38" 2.40°
3 78.01'  245¢ 14.78" 63.09" 452" 0.07* 14.60° 11.44' 2.99°
2 6 75.12° 2.38" 14.05° 57.69° 435' 0.10" 14.60° 10.88° 3.54'
9 7246° 228 12.54' 55.85" 411" 0.15% 14.37" 10.25 4.43°
12 7026 215 12.25° 53.45° 3.99° 0.21° 14.03° 9.53" 5.14"
Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.
Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).
The first and second sampling times were done in a different day.
E, = Sample E, was collected by bamboo tube, which was dipped in boiling palm sap after use according traditional method.

P P



65

{ - o’l < ' g o { o
A15199 25 ﬂmmwmai}a%n‘mmmmu 1910 lUATAUBUNYATNTT IO E (E,) nwanmimummﬁqmwgm

29" 1w 12 %213

Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (cfu/ml)
0 7.80x10° 5.07x10° 1.04x107
3 1.16x10° 4.10x10° 1.51x107
1 6 1.83x10" 5.30x10° 4.53x10"
9 3.50x10° 6.20x10° 7.43x10°
12 4.83x10° 7.93x10° 1.28x10°
EP
0 6.20x10° 4.70x10° 9.80x10°
3 1.02x10" 3.90x10° 1.23x10°
2 6 1.53x10° 4.90x10° 3.70x10"
9 430x10" 6.80x10° 8.20x10"
- 8 - 6 9
12 5.20x10 8.50x10 1.22x10

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
E,= Sample E, was collected by bamboo tube, which was dipped in boiling palm sap after use according

to a traditional method.
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% ,%D E Qualities
£ g 2 Color Transmittance pH Total acidity (%ow/v Total soluble Total sugar Reducing sugar
7 v = L* a* b* (%) at 650 nm as lactic acid) solid (°Brix) (Yow/w) (Yow/w)
0 89.53' 1.51° 12.17¢ 83.19% 4.54° 0.09° 13.47 12,19 1.82°
3 87.55" 1.48° 12.29' 79.80" 4.40° 0.10° 12.73 10.86' 2.42°
1 6 84.82° 1.64° 12.08° 77.14° 4.26° 0.11° 12.42% 10.25° 2.68°
9 80.30" 1.92° 11.79° 73.12° 4.12° 0.13* 12.10° 9.35° 3.36°
12 76.18°  2.04' 11.51° 70.11° 3.87* 0.16' 11.57° 8.91% 3.93"
A 0 9020 127 1226" 89.32' 4.88¢ 0.10° 13.14" 10.91' 223
3 83.05° 145 12.05° 85.35" 470" 0.11% 12.62" 9.96* 2.52°
2 6 81.43° 1.65° 11.81° 80.11" 4.45" 0.15° 12.52° 9.67 2.98"
9 77.82° 1.79 11.55" 76.30" 4.06° 0.18 12.38° 9.13 4.18'
12 713.76" 1.94° 11.44° 72.72° 3.90° 021" 11.93° 8.72" 4.60’

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.

Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).

The first and second sampling times were done in a different day.

A, = Sample A, was collected by bamboo tube, which was dipped in boiling water before and afier use according to an improval method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (ctu/ml) (cfu/ml)
0 1.60x10° 7.80x10° 2.97x10"
3 7.90x10° 1.68x10° 5.90x10"
1 6 9.70x10° 7.40x10° 1.91x10°
9 3.90x107 1.88x10° 1.79x10"
12 1.70x10° 5.30x10° 2.13x10°
AW 6 3 &
0 3.50x10 3.20x10 4.80x10
3 1.23x10° 5.70x10" 6.80x10
2 6 5.60x107 6.40x10° 8.40x10’
9 7.90x10’ 7.30x10° 2.37x10°
12 1.23x10° 2.25x10° 2.76x10°

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
Ay, = Sample A, was collected by bamboo tube, which was dipped in boiling water before and after use

according to an improval method.
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b —_ Qualities
2 E =
E g E Color Transmittance pH Total acidity (Yow/v Total soluble Total sugar Reducing sugar
w2 5] =
s = L* a* b* (%) at 650 nm as lactic acid) solid (*Brix) (%w/w) (Yow/w)
0 81.34' 1.42° 13.77" 79.45 5.09° 0.07* 14.52" 14.53* 0.99°
3 72.55° 1.53° 13.09% 76.30' 4.79° 0.13¢ 14.22° 12.86' 1.26¢
1 6 73.76' 1.64¢ 11.96° 72.72" 4.53¢ 0.16° 14.08" 11.75° 136°
9 70.65° 1.78° 11.95° 70.89" 425° 0.22° 13.98° 11.07° 1 48
12 68.51° 1.89% 11.82° 69.38° 4.02° 0.26" 13.83° 10.31° 1.74'
BW h ¢ t h ¢ a fg { b
0 79.61 1.66 12.22 73.89 512 0.08 14.13 12.96 1.10
3 76.50° 1.85° 12.08° 70.45° 4.89° 0.11° 13.55" 12.43° 1.34°
2 6 71.96° 1.92" 11.82° 67.82° 4.48° 0.18° 13.33¢ 11.58" 143"
9 70.06° 2.06° 11.62° 66.36° 433" 0.21" 13.03° 11.14° 1.61"
12 68.83° 2.10" 11.24* 65.86" 423" 0.25" 12.60° 9.81° 2.17°

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.

Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).

The first and second sampling times were done in a different day.

B,, = Sample B, was collected by bamboo tube, which was dipped in boiling water before and afier use according to an improval method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) {cfu/ml)
0 1.48x10° 6.50x10° 4.97x10°
3 5.80x10° 1.35x10° 7.10x10°
1 6 8.65x10" 6.90x10° 1.58x10
9 2.92x10 1.75x10° 201x10°
12 1.86x10° 6.32x10° 2.86x10"
BW
0 1.56x10° 3.40x10* 4.30x10°
3 5.70x10° 6.80x10" 8.20x10"
2 6 1.65x10" 2.53x10° 231x10°
9 5.70x10 3.50x10° 5.20x10"
12 1.12x10" 5.70x10° 750x10°

Note : Microbiological analysis of zero time (hr.) was done afier 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
B, = Sample B, was collected by bamboo tube, which was dipped in boiling water before and after use

according to an improval method.
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% _DE_D \E/ Qualities
£ g‘ 2 Color Transmittance pH Total acidity (Y%ew/v Total soluble Total sugar Reducing sugar
? @ = L* a* b* (%) at 650 nm as lactic acid) solid (*Brix) (Yow/w) (Y%ow/w)
0 96.68°  0.72° 9.57° 95.04' 4,55 0.66' 13.20° 13.29" 0.61°
3 92.09"  0.85° 8.99" 90.33" 425 0.68° 13.20° 12.03" 0.89°
1 6 89.07° 1.13° 8.36° 86.05° 420° 0.92° 13.13° 9.23° 1.39°
9 85.89° 1.33° 7.99" 80.96° 4.09° 1.22° 1313° 7.93° 1.92°
12 81.11¢ 1.61° 6.62° 72.75° 3.98° 1.80° 13.00% 6.61° 2.30°
“u 0 87.67 201 15.68' 83.12" 4.50" 0.62° 12,73 13.64" 0.71°
3 81.96°  261° 13.81" 76.70" 431° 0.66" 12.47% 12.57¢ 0.89"
2 6 8051 275" 13.65" 72.41° 4.22% 0.76" 12.33% 9.87° 1.42¢
9 79.60° 291 13.21% 69.31° 411 1.32° 12.33 7.83° 2.01°
12 7896  3.05 12.58" 65.60° 3.99° 1.62° 12.07° 7.03° 236°

Note: Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.

Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).

The first and second sampling times were done in a different day.

C,,= Sample C, was collected by bamboo tube, which was dipped in boiling water before and after use according to an improval method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (cfu/ml)
0 9.10x10" 6.30x10° 3.90x10°
3 5.80x10° 8.50x10" 2.30x10’
1 6 7.40x10° 1.43x10° 8.90x10’
9 1.14x10" 2.50x10° 1.54x10°
12 2.40x10" 5.70x10° 5.20x10"
Cy :
0 7.80x10" 5.20x10" 2.80x10°
3 4.40x10" 4.11x10" 2.70x10’
2 6 6.40x10’ 1.10x10° 6.54x10’
9 1.02x10° 2.64x10° 1.22x10"
12 1.86x10" 4.30x10° 3.14x10°

Note : Microbiological analysis of zero time (hr.) were done after 11 hours of palm sap arrival 10 the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a difterent day.
C,,= Sample C,, was collected by bamboo tube, which was dipped in boiling water before and after use

according to an improval method.
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00 —_ Qualities
= £ £
g g 2 Color Transmittance pH Total acidity (Yow/v Total soluble Total sugar Reducing sugar
” ” = L* a* b* (%) at 650 nm as lactic acid) solid (°Brix) (%w/w) (Yow/w)
0 84.23’ 1.25° 14.62' 82.30' 498 0.07° 12.43' 12.22¢ 081"
3 81.81" 157" 13.70" 80.16" 478 0.08° 12.17° 9.79' 0.93°
1 6 7978 2.28° 12.86" 78.33° 4.66" 0.12¢ 11.93° 7.81" 1.07°
9 76.61° 248" 12.49° 76.53" 4.26° 0.15° 11.62° 6.92° 1.38°
12 73.20° 2.56 11.32" 74.49° 4.13° 021" 11.47 6.44° 1.58¢
O 0 82.29' 1.73¢ 13.48* 80.70" 5.09% 0.08% 12.67" 12.02° 093
3 80.16" 1.66° 11.56" 79.78' 4.84° 0.09" 11.93¢ 9.01° 1 00°
2 6 78.09¢ 1.75 11.39¢ 76.70° 468" 0.14° 11.30° 7.74° 1.02°
9 75.18¢ 1.92° 11.18° 72.83° 4.43¢ 0.16° 10.80° 7.23¢ 1.42°
12 72.44° 217 10.87° 68.11° 4.26° 0.24* 10.37° 6.53° 1.73"

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry,PSU.
Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).
The first and second sampling times were done in a different day.

D, = Sample D, was collected by bamboo tube, which was dipped in boiling water before and after usc according to an improval method.
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Time Total microbial Y east and mold Lactic acid bacterna
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (cfu/mi)
0 1.63x10° 7.80x10° 2.20x10"
3 6.20x10 5.30x10° 1.85x10
| 6 7.40x10 2.90x10° 6.40x10’
9 1.91x10" 7.00x10° 7.20x10
12 1.10x10° 4.10x10° 4.90x10"
D,, -
0 4.50x10" 3.70x10* 7.30x10"
7 El [}
3 1.24x10 6.80x10 2.45x10
2 6 2.34x10’ 1.56x10° 5.40x10°
9 3.00x10° 2.53x10° 6.80x10"
12 2.42x10" 2.68x10° 1.26x107

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
D,,= Sample D, was collected by bamboo tube, which was dipped in boiling water before and after use

according to an improval method.
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% %D E Qualities
(% g aé Color Transmittance pH Total acidity (Yow/v Total soluble Total sugar Reducing sugar
v = L* a* b* (%) at 650 nm as lactic acid) solid ("Brix) (Yow/w) (Yow/w)
0 96.80" 1.37° 14.41* 97.67" 493" 0.07° 11.93° 12.03* 0.76"
3 91.84"  1.74™ 13.48' 94.08' 462 0.08’ 11.53° 10.73" 1.08°
] 6 8483  1.87¢ 12.12° 90.73° 4.50° 0.11° 11.53° 9.12° 1.50°
9 80.17° 244" 1236" 87.67° 4.32° 0.16° 11.33° 8.83" 1.95°
12 78.04° 263 12.52° 81.04° 4.16° 0.22° 11.27° 7.79° 2.46'
B 0 96.13¢ 1.41° 13.45 95.63¢ 473° 0.74° 11.95° 10.93 0.93°
3 90.11" 1.60° 13.11° 90.11° 4.52° 0.97" 11.33% 9.58° 1.08°
2 6 87.58°  1.74% 12.13¢ 85.06° 4.45" 1.55° 133" 8.68° 1.50°
9 77.79° 1.95° 10.78° 80.54° 4.29° 1.86' 11.27% 7.95° 1.95°
12 74.40° 2.23° 10.48"° 78.11° 4.10° 2.38° 11.07° 722° 2.46'

Note : Physical and chemical analysis of zero time (hr.) were done after 11 hours of palm sap arrival to the Faculty of Agro-Industry, PSU.

Each value is the mean of triplicate determinations. The different superscripts in the same column denote the significant differences (p<0.05).

The first and second sampling times were done in a different day.

E,, = Sample E,, was collected by bamboo tube, which was dipped in boiling watcr before and afler use according to an improval method.
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Time Total microbial Yeast and mold Lactic acid bacteria
Sample Sampling
(hr.) count (cfu/ml) (cfu/ml) (cfu/ml)
0 8.80x10° 5.90x10° 1.29x10°
3 1.19x10 1.32x10° 4.40x10°
| 6 1.74x10 5.20x10" 2.27x10°
9 7.10x107 1.48x10" 1.58x10"
12 1.73x10"° 2.35x10° 2.44x10"
E,
0 1.60x10° 7.80x10" 2.97x10°
3 7.90x10° 1.68x10° 5.90x10"
2 6 9.70x10° 7.40x10° 1.91x10°
9 3.90x10 1.88x10° 1.79x10"
12 1.70x10° 5.30x10° 2.13x10°

Note : Microbiological analysis of zero time (hr.) was done after 11 hours of palm sap arrival to the Faculty of
Agro-Industry, PSU.
Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.
E, = Sample E,, was collected by bamboo tube, which was dipped in boiling water before and after use

according to an improval method.
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o o Qualities

é— E Color Transmittance pH Total acidity (%w/v ~ Total soluble Total sugar Reducing sugar

Z ” L* a* b* (%) at 650 nm as lactic acid) solid (°Brix) (Yow/w) Yow/w)
Al 1.89" 9.87" 3.34° 2.80° 4.52° 0.44" 67.07° 54.06" 19.92%
B, 6.41° 22.16° 11.19° 591° 4.68° 0.46° 64.07° 52.43° 16.75°

1 Gl 3293 23.86' 54.34' 22.02° 5.05¢ 0.32° 73.03" 71.89¢ 8.45"
D,.! 2296 2113 38.47° 12.92° 4.78" 0.26' 66.07° 53.23° 10.21°
E, 1 1396 15.82° 23.22° 5.92° 4.88' 0.25° 62.03° 47.44° 8.63"
A2 724 25.52° 12.46" 6.70° 477" 031° 61.33" 42.00" 9.96°
B,.2 250" 12.54° 4.24° 134" 4.60" 0.48' 63.67° 55.33" 18.03'

2 G2 1931 26.71" 33.17" 13.07° 5.05* 0.26' 72.67" 66.43' 1.01°
D,2  23.08 30.33' 39.60" 17.54' 4.85° 028" 70.33¢ 61.71° 6.20°
E, 2 3386 29.17 57.13' 26.31" 4.88" 0.29" 69.67" 47.12" 11.62°

Note : Each value is the mean of triplicate determinations.

The different superscripts in the same column denote the significant difterences {p<0.05).

The first and second sampling times were done in a different day.

ALB,.C

PC> TPC> TTPC?

traditional method.

D,.and E,.= Each sample was produced from palm sap that collected by bamboo tube, which was dipped in boiling palm sap after use according to a
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3 o Antioxtdant activity

% ._%- DPPH scavenging activity Ferric reducing antioxidant power Reducing power

v ? (umol TE/g sample) (umol TE/g sample)
Al 22.87" 25.02° 1.45°
B, 20.66° 23.45° 136"

I Gl 14.85" 20.34° 1 10*
D! 15.48" 21.02" 122"
Epe 19.88" 23.98" 1.63°
A,2 23.72° 24.91° 1.50°
B,.2 21.73° 19.78° 134"

2 G2 15.01° 18.99" 121°
D2 16.02° 20.76" 112’
E,2 20.05" 24.58° 157"

Note : Each value is the mean of triplicate determinations
The different superscripts in the same column denote the significant ditferences (p<0.05)
The first and second sampling times were done in a different day.

Apes Bper €

‘pe» Dpcand E, .= Each sample was produced from palm sap that collected by bamboo tube, which was dipped in boiling palm sap after use according to a

traditional method.
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Note : Each value is the mean of triplicate determinations.
The first and second sampling times were done in a difterent day.
Ape> Bpos Coes Dy and E, .= Each sample was produced trom palm sap that collected by bamboo tube,
which was dipped in boiling palm sap after use according to a traditional

method.

4.1.2 gaumwranhmalauadindusninamsiieinn 30 wid
- a o 23 Yy oy & yy c:' Y a
VINMIsANIRUMHYB IR AadIhna Taumdudu Feldnnsiferveunyasnsfnin 2

' A ' Y o oA s Y a o o 24 wrlsl
gy 79 ﬂqulﬂyﬂiniawaﬂﬂLﬂﬂau7ﬂ1aIﬂuﬂlmnmuiﬂﬂlﬂuu7ﬂ1ﬁIﬁuﬂﬁﬂiuﬂigﬂgiaﬂlﬂﬂg IS LY

o a

k4 v
Tagavihmia lauaaasuduilsznn 5o das 18un inunsasdnandietie C

q

oo Dpe UDZ E,. latfIe6

4 - . 4 : o e . &

Cye MiszozAT 3.30 $2 109 wazgungiiszniaferssnin 27-104°, free D, MHszozii01 5 $2lu

HAZRUUYUTIUNUABITETNIN 28-108°1 wazdI9019 E,. 1¥szozinan 230 $2lue uavgungiiszning
H [ ¥ v

1R2351319 28-108° AWEIAY uaznduinyasnsfnaanineninia lauadudu laodmninia lauamalu

¥
a o

nyenz 2 39U 19 ingAuthnalauaaasudulsyum 80 ans Tasluseuusnvesmsiinimalaunasly

a

o

nigvzlszuia 50 Aas uazluseuiaesvesms@miamalauaaslunsznzezduasliidothaia lauail

- < o & o0 & o a 4 T
Pumvewdeiararldvmuadszine 30°uSnd  udr wazninthumasnsdudameaunszns @i



88

¥
°

Y Y v Y oa a1 w ¥ < ]
wmalouadudu 1dun invasnsdudadaedin A, uaz B, feta A, ld5z0z9m1 6 $2lua Taeguiiy
@ ] a L 4 & a4 4 oYY RS
Medesyninnsramimalauadudu vo 30 Wi dwasuResunseitlddurdadumiea laue
¥y ¢ = 1 = o a I'4 s o o” ) =] o ay
WU gUNHUTZNNIAUA 35-110°% AT IHAMNMNNMENW uaziall :1191 3 41 DT woziduadedl
4.1.2.1 AMANINMENN

= e 1 3 ' *
NANTAATIZHAUA I ™ TAUA /1 L, a%, b* AmInzgriuveas

14
sazAmdsinsiadjRsniiavesiiede A,

B,cs Coer Dy 802 E, . WU NAANANNU (p<0.05)

PC>

laolud00195uAUY8Y A, B, C,, D, 1% E,. 81 L* 11 77.14, 67.76, 77.53, 67.47 uaz 65.16

PC> OPC> PO PC

MUY A1 a* (I0U 2.42, 2.13, 1.74, 2.02 1AL 2.86 MUAIWU A1 b* 1A U 14.83, 15.11, 10.01, 10.29 1ag

15.28 Mudu mnsnzaruvenaslinuiiuiesas 61.29, 45.66, 59.23, 43.34 1Az 42.73 AMEIAU DY
¥V 1

MArtimsifiadiea ity 0.12, 0.10, 0.29, 0.16 1AL 034 AWS WY LazAIBE1 W NATATY 1o

AUAANITIAYI A, By, Gy, Dy M8E B, A1 L* 1911110 1.89, 6.41,32.93, 22,96 1Ay 13.96 MUAWD i1 a*

PC> TPC> TPC?

WY 9.87, 22.16, 23.86, 21.13 1AL 15.82 MINAIRY A1 b* 1M 3.34, 11.19, 54.34, 38.47 1Ay 23.22

Ay MMInygrIuvemaaliauviinudesas 2.80, 5.91, 22.02, 12.92 1Az 5.92 AWAIAY LazAIAYL

¥
° ]

MsAF@iINamMINY 1.35, 0.94, 0.82, 0.81 ttaz 0.93 muddy szmin 1duile Iianudeuundietnaima

¥
=Y ]

Touangungiigavy aglugadssunm 28-120° uaz 19szozna 1 150-360 WA damalda L* waza

u

' ) = o oA a aaa J ) A 4
ﬂ13W$QWTU%@QLLﬁQNLLuﬁIﬁMaﬂaQ (NINN 4) Glumm:‘lflﬂ"lmﬂﬁmﬂﬂ;]ﬂimﬁuWQWaNLLuQIﬂULwnmu ("N

¥
a o b

a A ’ v ¥ ro ~ & = o q ¥
n s Lua\3iﬂﬂﬁZH'TNﬂ']ﬁGlﬁﬂ?WlliauLLﬂfJﬂﬂﬂ‘Uu']@']ﬁLmuﬂﬁﬂﬂﬁﬁiUznﬁ']u'lua\luiuﬂi$VISLLUUL1JQ Vlﬂ‘ﬁ

q

=

:’ = aaa P=) oy J YN Y a o J: PR ¥y ¢ =
Wszveeen 1l uazifalfisodiiniaiu Sedawali 1dndasushihaalauaiiinaududu nasdidy
42 w = : . to
uInyu Cﬁﬂﬁ’t)ﬂﬂg@\‘iﬂﬂﬂ'ﬁ‘ﬂﬂa@ﬁﬂlaﬁ Rao itazamy (2009) mwﬂmﬁzmmmﬂﬁ’mm%’ammmama

c;y - a o o o 4 a - 4 A llﬂl
Wnalouaan Ngangiyszanm 30-120° ihuszozneuiy 140 R FaNdSuuvswiiazaela

(33

4 - o o a o J St (e & A
nanuasudulsznmdesay 168 Aaunszie b undasuaiena InuaduduniS e wdei
& . - v o v

azaw ldnnuatszanudesay 8o dawald L* Iaanasain 65 Taudalszum 35 daiudaansldwiv

Y1 ¥ ' XY [} o,, a é’ 1 9 oy A Y 4}' ;’f :11,

1 hms Ianufounndiedinima lauaaanszeznamuvudisalfihana laualdduyu iadl
A By aaa = °y = =) o Vv Y oaaa o aaa

Wewnnnmanalgasediman hithouladifeades 1dun Uidsounaaise wazdfsomsuuals

WU (Fennema, 1996)



70

40

30

Color value (L*, a*, b*), %T (absorhance al 650 nm)

o -

[
£ &0
<
Z
z 7
p
b
<
£
z
g 56
5
240
:
30
T 20
F
5 U
3
<

ahsorbance at 650 nm)

%0 -

o0

800

20

60

30 60

90

120

150

o 210

Tine {inin)

90

120

Tume (mn)

240

154

270

300 330

180

360

210

EPC

60

Ture (un)

G0

Color value (L*, a*, b*), %7 (absorbance at 650 nm)

Color value (L*, a*, b*), % T (absorbance at 650 run)

80 -

o

o0

LY

L)

50

40

89

0 30 My 901200 150 18O 200 240 270 30 330 360

Time (min)

il kY 60 90 120 150 180 MY 240 270 300

Time (tnn)

“++0 - YT (absorbance at 650 nmj

MW 4 f1L*, a¥, b* (1821 transmittance 32U IRMsMInaniaa Tauadudu A, B, C,., D, 108 E,e



90

150 | e

1.20

0.90

0.60 -

Browning Index (absorbance at 420 nm)

000 T

0 30 60 90 120 150 180 210 240 270 300 330 360

Time (min)

AT 5 A1 Browning index 331319M3Mswaniiieia lauadiudu A, B, C,. D, 10¢ E,,

4.1.2.2 AUMWMIAL
= o =y 3 L) o u): = oy
naRams A zdaunwmaall Taua Ariey dSuiunsansvue Ysuai
= g v & a J o a ¢ aa o o '
USnaesiiazae 1diaue USuenihmanmua nazdSuanimasaad 1udie613 A, By, Ce
{4 g ) a J e Ve (o
D,. uag E,. Ngunuszninmswaaimalausdutu vn 30 wiil vewsazdies 1 wuhiawaneeiu

B, C

(p<0.05) 100 1UFIBHIUTUAUUBY A, ., B,, C,, D, W8T E,. UAMIRIDWINNY 4.34, 4.46, 5.63, 4.13 Uag 4 58

pC?
a <

MUAIRY ﬂ?nmmm‘%wmm?%mhﬁu%’aaa: 0.13, 0.12, 0.05, 0.08 1A% 0.09 MUAIAY ﬂ?umﬁymmma
wiriudevaz 91.26, 86.14, 90.24, 89.88 tay 87.11 AWA WL Uhinaveiefiazar @i anuati sy
10.61, 13.40, 10.42, 12.07 482 13.07 UG ALY UBinanhmansmueiiaundoiiuZevas 7.48,8.61, 12.87,
1131 wag 1117 wazlSinenimasaataunansiiudovas 1.96, 0.88, 1.13, 0.84 uag 1.20 MudAY
B,> Coe Dy 102 E, UAHOWVIAY 4.52, 4.68, 5.05,

; t4 v
uazAI9619 o nagat Y e Fugamsiied A,

4.78 uag 4.87 Mud1wy Usuansavanuamaominfuiesay 044, 0.46, 0.32, 0.26 1az 0.25 MUAIAY

]
o =t

o oy [ o o = g A Y
USuanidauadomiiiudesay 34.27,30.66, 22.09, 28.97 tay 30.09 amd1dy sy aveaishazatnld
q’// o [ o [ - :’ oaj = d’ T Qs 9
NIMUALAUNIAY 67.03, 64.00, 73.00, 66.17 uag 62.33 s a9y Usuiaiimanavuaiaunaoinusoy

¥ )
A% 54.06, 52.43, 71.89, 62.95 1ay 52.12 uazUSuraniwmiasarsnaundaviitudssay 19.92, 16.75, 8.45,
~ o o < 9 P ¥ Vv J a q‘ll a
10.21 1ay 8.63 mud1eu wwiuldiudeszeznarluns Wanudeuumdu YSinunsaanua Y
4 a 9/:/‘ o :’ o’: =3 cy - a L= 9 - 3 o A
yavanazaie ldnanua Ysuanihmanavue uazdSuianimiasarduuus Iouwn i luyazidsuw

d as & oA S 4 4 o J a

Mfiaanas (M 6-8) itiesanihgutluesdisznaunanlnieia Tnuaaaszimessn T ludSuaunn

o I = & - g o o a g &
ﬂsmmuﬁ'mmaﬂaa sazUIununsanaviug ﬂill']ﬂﬁlENLWQWﬁZﬁWEJ"lYg{‘VNﬁNﬂ pazdIuaimianivug

= 4 4" T $ 9 a o : < : i 1
ety uennnilsznianszurumsifed iendmihiimiaTauadiudu dhaay Tnsavznlaouldey



J e wa J ma . aaa  a o o JURNPN
1ugﬂu1maﬂq1ﬂﬁ 15 H W';;ﬂTmﬂmuﬂmﬁnumﬂummmmﬂﬁ muﬂgnsmaunagﬂvuw JahindT

J aa 4 &
mmaim“ﬁmquu (Fennema, 1996)

I S emes 080 s - e — e C 050
: .
¥A_§__{/§—§\§/H——§——{—§-—H
M-&—H—H—flé\;—{.\i\i .
4 4 B 040 1 - 040
i L3
. - 5
i g & ! e L N}
3 ¥ & L [ 030 g 3
= O .2 z . |
LR ) z .
2 + 020 2 2 i
| z .
; < ¥
[ .
g CgE
14 A o [ B <010
‘ PC | PC
i i
0 f e S e b 000 0 - e S el R R A S C000
0 30 60 90 120 150 IR0 100 2400 2700 300 330 360 [ 3060 90 120 150 180 210 240 270 00 3 360
Tune nm} Tmme (min)

6 o - : ——— e 050 B S 030
B e e
P ! R
+ 040 B S ST S 0¥
44 § 3 b ¢ o T
i £ T o030 E 3 e S 5
! 8 - ¥ € g
3 B £ z e o1 B
L1 = P Z
020 3 2o ® z
2= [ I z -0 3
; o 3 i PC ~ oi0 | PC s
L i
|
0 e e r T + 000 [ i e Sk s B
0 30 60 90 120 150 180 210 o 30 60 90 120 150 180 200 20 2™ 300
Tone Gmun) Time (min)
6 7 e == 030
f |
. H{—_{__‘{_’#H 1o
4 ’ Tnzo 2
1 g o
T s ! a
34 . ! fos 2 - Toulacidty
ok Lo £
L = +ow0 %
i : -
P E 1005
‘ PC .
s S : 1]
0 30 60 90 120 150
Time {mn)

a v By o J a 4 ¥y 9
mvm6mwmmmzﬂmmﬂa‘@mwmizmnmimiwammmaTmuﬂwmuA B,.C

o
PC? PO pchPc“a“ EPC



0

120 -

m

ou

-

20

@
S

ta
=3

Moisture content (°

~
=1

30

i $La LNy B

TTITIITIIT IV,

&0 %0 120 150 180 210 240 270 304 330 deu

Tane {min)

30 60 90 120

Time (min)

e e
30 60 90
Time (mm)

156G

180

120

210

(X2E) DHOS YOS HI0L

120

1o

AqnIos [y

ieiodwso |

0

120
100
03
E
o
60 £
40
20
0

120 - - -0

.-, e b a
R
0G - a4 e Lo
PC
Fowo o+ K © o8
g : !
R ’ j 60
: W 1] | 40
20 ;E !_E 20
o GO TNGEN G PR N PRI N DN PR 0
0 30 &0 S0 120 13 IR0 202360270 300 330 360
Fisne
[ ]
‘ e
aa i
Awe -
i
+ 80
]
| ﬂ H
o
o
|

|
il

G360 e 90 1200 1500 Rk 20y 240 270 300

Trme {mn)

3 Moisture content
S total soluble solid

T4 Temperature

(X13g] ) PIIOS Agryos |10}

(D yoanjeradwa)

(0,)ommimasduag

= < °y = o 3 = 3 - oy
A 7 YSnaniwazSunave wiwisnuaiiazats Idszndnamsmswdmbana lauadudu A,

C

PC?

D, 182 E

(X1 ) PUOS 44O je10]

B
&
5
£

3

Byes



o0 - - i i Ll
5 PC }/ R
i _ =
. - = z
=4 R _u =
P s z z
< T [ < -
= | e = o
o0 g o Z
E - Z =
- ST K A
in
s
BN MW R W M I W B0 % L T L
Tume {min) Time ()
PO - - - % [
30 D PC /;//{ kit
-
. e an -
e ; : wg
H = / H
= =T / a=
T e s / = ilas
. :_ E‘w :;
I 20: < S :
— 2 -
i 2
10 - ol * o v
' i3 ’ R P
Y & e
_‘_._4/*/*)‘—‘/ . . ‘
0 L 0
0 3 60 Ul 120 130 130 26 " MO W IS e M e 0 Mw
Tume {min Timg (mun}
L - e 1]
i
0 E PC s
o
- g‘
= 40 Hi s 8 Total sugar
= e
= ,/‘t K A Totat sugar:Reducmy sugar
530 =
2 =
= b —*— Reducing sugar
= P E

soh

0 3t it % 120 150
Tune (min!

1 ¥ ¥ ¥ 3 ¥V
Awd 8 YSinanhmanavue Ysuanheasaiduasdas diuszunedSuanimanmuanaz sy
¥

wmaitadsniumsmandmbmalauadutu A B, C,.. D, 1ag E .

pC> “PC?

[ ' Y
Y A g = o

42 msAnmgamwveshmalauaiduiiiuneihmalauaaadeisaiunuiade

9/

4.2.1 puMwvashmalauadndy

¥ =

: a s & a g { Y amad
ﬂmmwmmmmaiﬂuﬂﬁ’fﬂmu ‘V]Na@]ﬂ')ﬂu".ﬂ'lﬁiﬂuﬂﬁﬂclﬁl.ﬂyﬁﬁ ﬂﬁéﬂﬁﬂmﬂ&ﬁﬂ')ﬂ?ﬂ?ﬁ‘ﬂ

'
=

M ke ' o Y YU Pt 9 Y oy o ' o 3
ﬂ’;ﬂﬂlﬁ‘ﬂﬂ’ﬂﬂ A LlWI161I@]uﬂﬁﬂi’IWWHﬂ'ﬁi@\ﬁ‘Uﬂ?ﬂﬂi:°Ui’]ﬂ"l‘th],NT1ﬁ’Jﬂﬂ’JE}u1ﬁiJLﬂ'€Jﬂ ney Llﬁgﬁﬁﬂﬂﬁi%’



94

a o & o o o '
QWHﬂJaﬁlﬂ‘Hmﬁﬂjf;{WﬁW IIUIU S 578 %Qllﬂuﬁjﬂﬁﬂi‘]ﬁﬂ‘ﬂiﬂ A B C DW(? Luag EW(‘ Uy 114“@\@15

we? we? we?

¥ '
IS

Y a g w o ' & o i Y
‘5mmmmymmwwamilxgﬂqmmumaﬂ'm 2 A3 cl,u‘mm@,%lau ﬂTﬁ?leLﬂ‘Uﬁ'J@Eﬂ\?ﬂSQW 1 UNUKY

o o 2 o s & A o o ;
L, Bycl, Cycl, Dyl 8408 Ey ol @ nagmisguinuiiedans s 2 unudsdydansal

@ [ 4
doydnyel A1, By,

0w : o . o s 3 a ¢
A2, B,.2 chz, DWC2 way E, .2 MU 1ullﬂa$ﬂ33ﬂ163ﬂ15quﬂzjlﬂ§131’1 3 %) UATWHAMNTWN T

wC wCT? wC

IS a = ~ as dy
NUNN LAY LDCYATIINGT UIWACLDYAAIU

4.2.1.1 AMMANNMENN

¥

a 4 o - 1 1
i)mwam‘smﬂiwwﬂmmwmamﬂmwmaaummmum%n%u WU L*, a*, b*

v

Y Y A a '
uazAIMInzqrINYeTsvasndaduanima lnuaduduveounyasnsdudniie s 510 14U A, B,
' o 1 =Y | ] 3 o -~ o 1
Cye Dy 102 Ey 5TMI19 2 ATIV0INS UINUABE1 TATWUANAIIM (p<0.05) 1ABAIDEN Ay 1, By 1.

Cuels Dyl MBY E 1 UATL* MABMIAY 22.76, 35.78, 63.90, 62.83 1Ay 39.02 Admy A1 a* may

wC
WAL 9.87, 11.88, 5.93, 9.72 Az 11.59 A uSIAY A1 b* IMANNIAY 23 34, 31.25, 45.81, 57.45, 43.61

MUSIAY wazamsnggiuvesalinuiifudesas 32.97, 3581, 44.52. 50.66 uAL 21.16 MWAW U

Cye2, Dy 2 g E, 2 HATL* MAUININY 38.62,

W

(P15 39) dnnhaa Tauadudugeis Ay2 B2,
45.35, 68.13,60.23 10 45.94 MY TA1 a* inA6IRL 4.58, 6,37, 4.68. 5.43 1Az 9.66 AAIR T
b* AUV 32.37, 44.06, 55.35, 52.16 QY 49.54 AWEINY uazmmsnzaduveuadinwmiuievay
39.98, 52.44, 63.55, 59.29 Az 39.61 AWAWNY (1307 39) Taviidaedi A, 1 Bidufiqe uasdiecns
E,.1 BAnuuminiige
4.2.1.2 gumwmani
vIansAny wudigunmmaad 1aud aries USinmnsanamua USue

d o o a 3 o = g aa o
mammm:ma"lﬁ'ﬂwm Ysuatheanivus I,Lﬁ&‘ﬂiNWmMTWWﬁSﬂ’J‘-‘B{ 11&@1’;8EJ'N‘N'WHﬁIG]HﬂL%M%N"U@Q

¥
@

v '
o W s A a o ' 1 g o 1 a4 ' @
mymﬂié’wawm 5918 VlWﬁ@]ﬂ?lJ')%ﬂ’J‘UﬂlJ:ﬂﬁWU FTHINMTHUNUAID NG 2 ATI UANUUANAINY

€

] = vow Y
1, Cyel, Dyl 1402 Ey 1 UATWIDY IRBUININUTBYGE

¥
. o Y Y  a 1
(p<0.05)Taslutima Tauadududiogie A 1, B, 1, C, 1, ;

¥ '
5.13,5.22,5.36, 5.43 uaz 5.66 AWa19L wazlidTuiunsanamua masviinuiesas 0.28, 0.20,0.13, 0.12
1Az 0.10 A1NAPY aua lnuadutuludles A, 2

wCT?

mifufeuas 5.07, 5.29, 5.50, 5.34 wag 5.76 MWW naziaSuunsanianua mamvtuiesas 0.33,

a1 =
chz, CWCZ’ D\\’(‘z uae EWCZ HATNLOY InQY

0.19,0.10, 0.14 1az 0.08 MUAINL (A15197 39)
. a P 4 4 Yo g o ¥ v
grunamsunsizidsuiaveavsiazats ldnavualutihea lnuaduduaes

g uj t ) o o v : ;‘ t oA 1 o - o '
INYATATHAAANI 5 378 SEUINMITUNVAIDYINNI 2 AT3 WYNUAANAIINU (p<0.05) TatA29813

A e o o o { 1w
I, Dyl uas E 1 HSnmaewdsiazarnidnmuamaoiiiy

oy I Yy
Waalauauuuy Al wels

B,.l. C

wC?

1 ¥

68.02, 66.52, 71.89, 70.34 uay 69.83°U30% Ay vazidiednimalauadudu A2, B, 2, Cy 2.
e 2 o a - o, = 4

D,.2 1az E,2 IlSumvesdsiiazais ldsmuamdaviiiy 67.00, 70.00. 71,17, 68.17 uaz 70.33°1450%
o o a v e 2 o ] o !
MudIEY nazndlesiliuavewdiazaiw Idiaad unuaiuiag g u (uen. 155/2532) fidmua 13
¢ A e e y v Y o qa 4 A v & oy . o o & _
N waaduimaududussdsdidinuvewdsiiazang Idvavua lideendn 65°uing daunanis

= o (= oy 3 @ :4 aa : 1 Py g’ :
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L) :I aa  Jdat v o : ' o '
sazdFmnanhimaiArglauanaiaiu (p<0.05) Tagluihmalauadududiedig A 1. B, 1, Cycl. Dyl
¥

WaN AR AN UTouaz 4229, 42,63, 54.26, 49.72 AT 44.00 AUAINY LAzl

uaz Ey ! Hdsunand
¥ . i ¥
Ysinmihmiasadmaoiiiudesnas 5.22,4.86,3.49. 3.61 uaz 1.97 Mwd1Ay (13139 39) dalwihena

o e Y o P P oo Y
2 BdSnanhaavanuamdomiiuievas 61.12,

W

y 9 o [
TAuANIUAIBE13 A, 2, B2, Cy2. Dy 2 Hae E

wC

a ¢ A ' ¥

64.90, 67.25, 61.32 1Az 67.63 MUF AU uaziilSinaniwiasadmamnusevas 5.47, 3.79, 2.86, 3.44

€

g o Y

Hay 2.83 AIWEIFY (A131399 39) ANuuana19relSuInvaudeanazae Idvavue Usuasimanavae
Iy oy ) kL : Y Y 1 [ < q’;’ u’: =y [ ° : d"é’l
wagdSuantinasard huhma lauaduduseninamsgunuia 2 ase e liaivauwe Misiiidiesn
Y a o 7 4 a "W Yt Y A M a ; ¢
inyasnsfnanedollszaunisaidiuynaaluniswaa Taglildting lanieeinemanslunsniig
' 4 a = = u'; v 1 ;/’ a‘/’ U ¥ o
ALRUAMNI dauvaz NS umfnssumsAueendadusruIamsquiie 2 el IndiAseiu

FEMINMIGUINL 2 AT (A15199 40)



1 ¥ ¥
15197 39 Aua MMM mazidvesiiednimalauadudu A, B, Cyo Dy 182 B, seuiemsgudiedie 2 afs

& o Qualities

.—é- % Color Transmittance pH Total acidity (%w/v ~ Total soluble Total sugar Reducing sugar

Z 7 L* a* b* (%) at 650 nm as lactic acid) solid (°Brix) (Yow/w) (%w/w)
Ayl 2276 9.87° 23.34° 32.97° 5.13" 0.28' 68.02° 42.29° 5.22'
Byl 3578 11.88' 31.25° 35.81° 5.22° 0.20° 66.52" 42.63* 4.86°

1 wel  63.90° 5.93° 45.81" 44.52° 5.36' 0.13* 71.89° 54.26" 3.49°
Dyel 6283 9.72° 57.45" 50.66' 5.43¢ 0.12% 70.34" 49.72" 361
Eyel  39.02° 11.59" 43.61° 21.16° 5.66 0.10" 69.83° 44.00" 197"
Ay2 3862 4.58" 3237 39.98° 5.07* 0.33* 67.00" 61.12° 5.47°
B,2  45.35° 637" 44.06° 52.44' 5.29" 0.19° 70.00°¢ 64.90° 3.79°

2 G2 6813 4.68" 55.35* 63.55" 5.50" 0.10" 71.17" 67.25' 2.86"
D,2  60.23° 5.43° 52.16' 59.29* 5.34° 0.14° 68.17" 61.32° 3.44°
E,2 4594 9.66° 49.54° 39.61° 5.76 0.08* 70.33" 67.63" 2.83°

Note : Each value is the mean of triplicate determinations.
The difterent superscripts in the same column denote the significant differences (p<0.05).
The first and second sampling times were done in a different day.

Ay By Cyo Dycand E . = Each sample was produced from palm sap that collected by bamboo tube, which was dipped in boiling water after use according to an

wC?

improval method.



: ool Q'J g ! oy ' 1 U ' :
mN319i 40 Avnssumsdmeandinduvesdrodinimalauadudu A, B, Cyo Dy 02 E, senanisdudaedie 2 asa

Antioxidant activity

£ o

Lé‘ g DPPH scavenging activity Ferric reducing antioxidant power Reducing power

Z 7 (umol TE/g sample) {umol TE/g sample)
Ayl 23.87° 26.98° 155"
B! 2237 24.01° 1.26'

I Cyel 15.14° 19.89" 118"
Dyl 14.65° 20.23° L1
Eycl 20.57° 25.78" 1.68°
A2 24.01° 26.72° 1.58°
B2 22.04° 20.55" 122’

2 Cy2 14.98° 17.98" 1.10°
Dye2 15.89" 19.97° 1.19°
Eyc2 20.22° 25.79" 17

Note : Each value is the mean of triplicate determinations.
The different superscripts in the same column denote the significant differences (p<0.05).
The first and second sampling times were done in a different day.

A Cye Dycand E, . = Each sample was produced from palm sap that collected by bamboo tube, which was dipped in boiling water after use according to an

we? WC’ we?

improval method.
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4.2.1.3 UMNNEYaTIINN

- s - a ade ie y v ¥ o
Wﬁﬂ'ﬁ3Lﬂ§1$ﬁ‘ﬁ’]ﬂ§lﬂﬂl?auﬂ5ﬂ‘ﬂ Wllﬂ(luu]@11@1@114@!,61]11‘111‘1%@Qlﬂ'ﬂﬂﬁﬂffﬂwa@

uﬂj 9} L") ) . N v o s ¥ o Q‘: ' o '
45 390 1AuA §19619 A, By, Cypo Dy 482 By stnInmsduiiudiesiaduu 2 asa wui daed
¥

Mo lauadutudiess A 1. B

o g a a(:f’ = £ w
we s 1 uag E_ 1 uﬁamm@aumﬂmwmmaﬂmmu

wC W(

1, C

wC

1, D

weC

2.34x10°, 1.72x107, 2.85x10°, 4.60x10° 1ag 2.62x10° cfu/g AU nazdredinhaa lauadudu a2,

dt/w

B2, Cyc2, D2 Udy E, 2 TS 1nagBuns fMauamAnniiiy 2.45x10°. 4.12x10%, 1.83x10°, 2.71x10°

uay 2.46x10° cfu/g MUEIRY (mimn 37 uamjaﬁmmwﬁaadnﬁm’mimum%u%uﬁwm wuNIUITI

a L4

mm wm"lmmummcnmma‘imwammm%u‘nummaimumwuu (UNY.113/2546) mmwuﬂﬂmmw

Q
¥ Vv

mmﬁm1aTmummmu"&nwmmﬂ?mmqauw%‘ﬂ fariue Tiifu 500 cfu/g Lmzmnmiﬁnmammwﬁwma

Tauaduduveunuasns luasn 2. aavaives af 1 Tunzan (2547) wazsauds AUNG (2535) WUN

@

a o Id : A e o El y 3
wammmummhum%’n%’uuﬂimmﬂaum QWNﬂLﬂUﬂnﬂSﬂﬁﬁ"u LﬂU@JﬂWLﬂﬁﬂ@ﬂiw'ﬂ'ﬂﬂ 1.3x10"-
2.20x10° cfu/g ﬁ’mwﬁmi’Jl,ﬂﬁ‘“‘ﬁWWﬂilﬂfMﬂﬁﬂ LLa~s11umaaNu1malmummmu Ay Byo Cues Dy
uag kE,, c 1T wanmiaum‘umamammu 2 ﬂﬁﬁ ‘WIJ’JWI’J@EJN'NWHﬁ muﬂwmu AL B Cyel, Dyl

\\L ? W( 2

uae k.1 wﬂsmmﬂﬂma:ﬁmammﬂu 2.43x10° , 1.64x10 ,1.58x10”,lA86X10" e I.ZSXIO'Cfu/g AIWAINY

e J = 'V w
D,.2 uny E, 2 HUSunseaanazs uaony

)
wese wC e W

¥
uazdrediahmalauadudu A2 B 2 C

W(C

2.62x10%, 1.03x10°, 1.22x10°, 1.54x10° 1@z 1.10x10° cfu/g WA (M131990 41) uaziloRsandandis

¥
°

u’/‘ o g =Y e a o w L4 : AT
vwialauaduduione wunlivSue@ed  uagsilidnunasinasgusde Sasigurnieialaua
AT 4 o J N R - oo YR
N (UHY.113/2546) Faimuagunmvasiea lauatutu 3 ezdenlSinadad wazsludu 100

. o
cfwg uazammsAnyInummbena lauaduduvsanyasns Tuwsisiiadeauan vesgdaar Sunza
(2547) wazSaude Aung (2535) nudwansumiana lauaduduivsnudad uazsuiuamasgulag
maﬂ’mswmn 60x10°-3,70x10° cfu/g

a a aa o o @ [} : vy ¥
WaﬂTﬁ'Jlﬂ'i’W'ﬁW'lﬂﬁilWm@aﬁiﬂwaﬂﬂﬁﬂluﬂﬂﬂﬂNU’W”?IIV]UVIHIWUH Ayl

W(

1, C

WC > WC ?

D1 Mz E, | wohSumees Iu@ndadimdumiiiy 2.00x10°, 3.20x10%, 2.30x10°, 3.00x10°

Hay 2.87x10° cfug AWARY daudaedinina lauadudy A By 2, Cye2. Dy o2 Hae Ey 2 il

WC"’

pod TuAntadindnviny 2.5x10°, 2.80x 107, 2.50x10", 2.68x10° 1z 2.15x10" cfu/g AMWAIRY (113199 41)

¥

& 3 P @ 1 J Y ¥ o o ¢ oA aa A F A
oz ldludednhmalavaduduluie 2 afwwesmsquivSinaeealuiindadeggs sl

% e a a o =X {a (o oy oA ° 2
iWieavneen luiantadannsaniydulaldl luanzifidSinathaage dfitesd uazesaluildn

o 1

A sa o v ad o < o q¥ ! v A Y e
Uﬁﬂﬂ\jﬂﬂqﬂ a]ﬂvlﬂfﬂﬂ LWﬂ“’lJ‘L,l"Imaﬁaﬁﬂuﬂﬂaiqg %Q‘V]'ﬂ'ﬂﬁ‘lu'ﬁﬂv‘uﬂaﬂ'T]Uﬁ'ﬁ]u%'lﬂﬂ—ﬁlﬂﬂqvlﬂ (ﬂifﬂ

o 4 o
AUDBATHY, 2524) %Qﬁ@ﬂﬂﬁ@ﬁﬂﬂﬂ?ﬁﬁﬂﬂﬁl@ﬁuﬁW dunes (2539) ww.nwammumnﬁlummaT@m\

1t Ao osmophilic yeast TnoRU5ina Tnomaowini 4.23x10° cfu’ ‘g
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v ¥
M15149 41 AN mNIaETIMeIvesmes nhamalauadutu A B

wes Bwe Cye Dy 1108 Ey, 33MINMNS
FuAI9613 2 AT
Total microbial Yeast and mold Osmophillic yeast
Sampling Sample

count (cfu/g) (cfu/g) (cfu/g)

Ayl 2.34x10" 2.43x10° 2.00x10"

Byl 1.72x10° 1.64x10° 3.20x10"

1 Cyel 2.85x10° 1.58x10’ 2.30x10"
D, 4.60x10° 1.86x10° 3.00x10"

Ey. ! 2.62x10° 1.28x10° 2.87x10°

Ag2 3.45x10° 2.62x10° 2.5x10°

B2 4.12x10° 1.03x10° 2.80x10°

2 Cy2 1.83x10° 1.22x10° 2.50x10"
B 2 2 4

D2 2.71x10 1.54x10 2.68x10

E 2.46x10° 1.10x10" 2 15x10"

Note : Each value is the mean of triplicate determinations.
The first and second sampling times were done in a different day.

Ao Bye Cyo» Dy and E, . = Each sample was produced from palm sap that collected by bamboo

tube, which was dipped in boiling water after use according to improval

method.
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we?
& A2 o w ' 3 a o = o S
FLYZIMUIU 2 B LS 30 UM HM’mUNummI@uﬂunmi1$ﬁﬂm1111vﬁ'113ﬂ1ﬂﬂ1w 1Has 1Ny TUIU 3 #
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PR liTs b4 YotdialaR At
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4.2.2.1 HUNWNINMYNTN
1AM UATILEAUNINNIINILATH T8UR A1 L%, a%, b* AIMITNZRHIUVDINE

) a aan o d W v e < ] 2 u’l
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we? BWC’
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we?

°o_ o v
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0.80

0.60

040 -

Browning Index (absorbance at 650 nm)

Time (min)

Tt Awe % Bwe —&— Cwe — 5 Dwe Ewc

T 14
AW 10 A1 Browning index 5zMINmMsmsnanimia lanadudu A, ., B, Cyo Dy H0Y By

4.2.22 paumwmani

aransinssganmmand 18ud ey Ysinansawanua Yuanii
Yhnemeadsiiozat éanun Usnanimanimun wasSineninaiand ludess Ay Bye Cyes
D, WAz E,. ﬁdmﬁmwiwmswﬁmfmmiﬁum%'m’fu N 30 W1 VoIWAAZAIBEI WU NUAWANAT
M (p<0.05) TneTudrt 13 uAUYDS A, B, Cye Dy 2 E,, NAWe M 5.62, 533, 6.05, 5.80
waz 6.10 awddy USinanIananuam dnvhfuYeray 0.18,0.16,0.12, 0.11 1Az 0.09 muany Y
1‘51ﬁﬁ11a?%&;vhﬁu%’aaa: 88.66, 86.70, 84.94, 86.38 48T 86.20 AN N U ﬂ?mmmamﬁqﬁa:aw"lw’fﬁywmﬁ
AUIAY 12.07, 12.57, 13.47, 12.10 uag 12.83 udau YRinanhaasianuaiisimaomiiuovas 11.21,
12,65, 1235, 12.97 uay 13.23 wazlSinanimasadnaundohsudesas 1.86,0.97,0.92, 0.91 tiaz 0.98
MURIAY LozdI0619 & Nagatie Lﬁﬂél&f!@ﬂﬁlﬁﬂ’l Aye Bye Cyes Dy 10% E,,,c A1 5.66
522, 5.36, 5.43, UaY 5.66 MUY VSainsananuamaowiduovas 0.28, 0.20, 0.13, 0.12 U8z 0.10
awddy Usineniiismdsyhiudevas 27.92,29.79, 31.86, 33.29 LAz 32.44 MUV USuavewd o
arane I8V smuadiauyiiy 68.02, 66.52, 71.89, 70.34 L4BY 69.83 MIUA AL USinanimasmuadiduaie
wiiueuas 42 29, 42.63, 54.26, 49.72 Laz 44.00 wazlSanimaimdiisuminviiiuesas 5.22,4.86,
3.49, 361 uag 1.97 awddy suiuldufieszoznarlums Ianudeuniuiy Uhinunsanome
Sinavesuiiiazae lvmun nenmasianue nagdSinanhmasadiuun Tuiuay luvaed

¥ v
Ysurahiiatanas (0w 11-13)
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Attributes
Sample Color
Transparency Sweet Sour Smell Overall liking
Yellow Brown

d < b ab b P a
Cpe 427 4.27 3.50 3.40 433 2.50 227
Cyc 1.27° 1.20° 497 350" 240" 5.20° 5.13°
Dpe 5.30° 5.43" 207" 333" 473" 230° 213"
Dy 217" 227 423" 420" 270° 437 5.00°
E,. 537° 530" 2.70° 297" 427" 223 213"
Eyc 2.67° 253" 3.53° 360" 257 440° 427"

Note : The means (n=30) followed by different superscripts in the same column denote the significant

differences (p<0.05).

Score 1 = the lowest score of cach attribute, Score 6 = the highest score of each attribute.

v ¥
#1319 43 AzUUMINATIUN A WUssamduRmiwa Touaudu Tas3T 9-Point hedonic scale

Attributes
Sample

Color Smell Transparency Sweet Flavor Overall
o 6.23" 6.13" 597" 447 4.43° 5.00"
Cye 7.70° 7.73° 7.97° 7.60° 7.63" 7.83%
D,. 5.33° 5.40° 5.53" 4.80° 477" 483"
D, 7.90° 7.70" 7.87° 7.53° 7.73" 8.03°
E,. 4.83° 5.93° 4.87° 3.93" 4.07° 4.10°
Eyc 633" 7.10" 6.53° 733" 7.00” 7.10°

Note : The means (n=30) followed by different superscripts in the same column denote the significant

differences (p<0.05).

Score 1 = dislike extremely; Score 9 = like extremely
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Qualities
Sample Color Transmittance pH Total acidity Total soluble solid Total sugar Reducing sugar
L* a* b* (%) at 650 nm (%w/v as lactic acid) (°Brix) (Yow/w) (Yow/w)
Ay 456" 1769 7.90° 4.75" 4.65° 0.37" 64.00" 48.03° 14.94'
Aye 3069 722" 27.86° 36.47° 5.10° 031° 67.51° 51.71° 5.34°
B, 485" 1831° 842’ 4.07" 4.65° 0.46' 63.80° 53.59" 17.15
Byc 40.56°  9.13°  37.66" 44.13" 5.26' 0.19° 68.26' 53.77° 4.32°
o 2612° 2528 43.76° 17.55° 5.05" 0.29' 72.75 69.16 9.73¢
Cyc 66.01' 531" 50.58' 54.03' 5.43" 0.12° 71.53' 60.75' 3.18"
D, 23.02° 2573 39.03° 15.23° 4.82° 0.27° 68.00° 57.47" 8.20'
Dy 6153 757 5481 54.97 5.38° 0.13° 69.25° 55.52' 3.53°
Epe 2391°  2250"  40.18' 16.12° 4.88° 0.27° 65.75° 47.28" 10.12"
Eye 4248"  10.63°  46.58" 30.38" 571 0.09" 70.08" 55.81¢ 2.40°

Note : Each value is the mean of triplicate determinations.

The different superscripts in the same column denote the significant differences (p<0.05).

A, B, C,D and E = Palm sugar concentrate from 5 producers such as A, B, C, Dand E; ,.and . = Two different methods during harvest
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Total microbial count

Sample (cfwe) Yeast and mold (cfu/g)  Osmophillic yeast (cfu/g)
ctu/g
Ay 3.00x10" 2.00x10" 1.10x10™
Age 2.34x10° 2.43x10” 2.00x10°
B, 6.00x10" 4.00x10" 220x10°
By 1.72x10’ 1.64x10” 3.20x10°
Cpe 9.00x10° 2.40x10" 4.60x10°
Cye 2.85x10 1.58x10” 2.30x10"
D,. 7.80x10" 2.00x10" 4.00x10°
Dy 4.60x10° 1.86x10° 3.00x10"
E,. 5.20x10" 1.40x10° 2.10x10°
E 2.62x10° 1.28x10” 2.87x10°

wC

Note : Each value is the mean of triplicate determinations.
A, B, C, Dand E = Palm sugar concentrate from S producers such as A, B, C, Dand E

sc and .. = Two different methods during harvest
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Qualities
Sample Color Transmittance pH Total acidity Total soluble solid Total sugar Reducing sugar
L* a* b* (%) at 650 nm (%w/v as lactic acid) (°Brix) (Yew/w) (Y%w/w)
A, 79.05° 206" 12.68% 64.18° 4.19° 011 11.17" 9.63° 2.14°
A, 89.87° 139" 12.22° 86.25 471" 0.09° 13.30% 11.55° 203"
B, 7923 2377 13.92° 65.44° 4.56" 0.09" 14.18° 13.00° 1.02%
By 8048  1.54°  12.99% 76.67° 511 0.08" 14.33° 13.75' 1.05%
C, 86.80°  2.00™  13.81° 79.18% 4.52° 0.64° 12.97% 12.35° 1.38%
Cy 92.18% 136 12.63° 89.08° 5.22' 0.05° 13.27% 13.47" 0.66'
D, 83.26™ 183"  14.05° 77.83° 5.03* 0.08" 12.40% 10.78° 1.68"
D,, 8538" 149°  1032° 81.50™ 5.04% 0.08* 12.55% 12.12 0.87°
E, 87.48"° 215"  14.56° 74.23° 4.83" 0.41° 11.94% 11.48% 1.59
E,, 96.47° 139" 13.93° 96.65° 491 0.30° 13.43 12.00° 0.85°

Note : Each value is the mean of triplicate determinations.

The different superscripts in the same column denote the significant differences (p<0.05).

A, B, C,Dand E = Palm sugar from 5 producers such as A, B,C, D and E ; ,and ,, = Two different methods during harvest
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Total microbial count Lactic acid bacteria

Sample Yeast and mold (cfu/ml)
(cfu/ml) (cfu/ml)
1.10x10’ 7.10x10° 3.95x10’
6 3 6
2.55x10 5.5x10 3.88x10
6 5 7
9.15x10 5.85x10 4.40x10
6 4 6
1.52x10 2.03x10 4.64%10
8.75x10° 6.00x10° 4.10x10’
S 3 6
8.45x10 5.75x10 3.35x10
7 5 8
1.02x10 7.65x10 1.44x10
0.84x10° 5.75x10° 1.47x10°
7.00x10° 4.90x10° 1.01x10
6 3 6
1.24x10 6.85x10 2.13x10

Note : Each value is the mean of triplicate determinations.
A, B, C,D and E = Palm sugar from 5 producers suchas A, B, C, Dand E

, and . = Two different methods during harvest
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