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2. maaFinaveandanazareglanariug (A.0.A.C., 2000)
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3. mamfBinansananualugdnsninan (A.0.A.C., 2000)
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1. myaanzrmfSinameuInlsentiunmua vaadluglaeniiau 3-muanlalaa (Fuleki es
al., 1968)
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4. 9IWAINIGANAULAINANNEIAAY 520 U1 THINAS
¥1A1 Dilution Factor (DF) = (TV /SV) x DV
$uneu Tnlaeniiusiu = (OD x DF) /90
e TV =15massuianala
a A o A
sV =1fnasaisazaeiiuines
DV =1U511A5U9981502A10HAI0INNT90919147
OD =MM39ANAUIAIYDIAITAZAY

DF = A1 Dilution factor

2. myannzrimlSinameuInlsenivianun naaslugilaeniidu 3-nglaled (Wrolstad,

1976)
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1. 15049 UV-visible spectrophotometer
2. IATPUBUATIT
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a1y

1. @582a18 KCI (potassium chloride buffer) ANMITNTY 0.025 M, A1iito¥ 1.0
2. 41382819 CH,COONa. 3H,0 (Sodium acetate buffer) AMMNAY 0.4 M, AW

9% 4.5
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2. i laveanszReuuaaiaduduu 100 lulasaas wauiu esazats Kel
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CH,COONa. 3H,0 2,900 luTns@ns A1iites 4.50
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A d' d‘i 9 o
MIANAULAY (A) NANVEIAAY 520 W1 TUIWAT tag 700 w1 Tuwas uazlrgas Tumsauia
A
o
MIAANAUUAT (A) = [(AL-Asg) i (A Ao 1ias]
QU 520 700/pH1.0 520 700/pH4.5
Usuaeu Inlaeniiuwn./aag)
= (A x MW x Dilution factor (DF) x 1000)/(Molar absorptivity x 1)

1118 Molecule weight MW) = 449.2 n5u/1ua Molar absorptivity = 26,900 DF = 30

3. MINATRUAINIINMIMUBYAd a3z 1A835 DPPH scavenging assay (fati1/as91nYamasaki,

etal., 1994)
gilnsa
1. Tulasthtlavuia 10-200 tag 20-1000 lulasdng
2. Microplate YH1A 96 HQU
3. Microplate reader
4. mawuum’%ﬂwum 15 wa. (M VIR0INAI0E19)
5. vasAnuUfIeddnaEIvIIA 15 Va.
GREILEY

1. Absolute ethanol
2. DPPH (1,1-diphenyl-2-picryhydrazyl)

3. BHT (Butylhydroxytoluene)



1. mﬁmgﬂumsazmmm DPPH 1u absolute ethanol
A Y Y 9 5 7 o s 2 o
19383 DPPH 14 1a vy 6x10 ~ Tua1s 911471 100 wa. laeraiinviin
1) Aa I <
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= Iy Y 9
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(% Yy 9 9 A [ o w 9
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I v o
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o = a o Y, Y o
FIHINTLRIVUAL 10 YA, AN 10 wa. Taanududu 1,000 lulasnsu/va.
3 g . Y A @ oA Yy 9 o
1)1 stock solution HAUNTENATAIDEINANUIUTU 200, 100, 20, 10 taz 2 TuTasnsu/va.
. Y 9 ¥vo 4 & o o
Astock solution ANUAUTUaL 2 ya. Tasldinduiludihazare
4. IsMsnaaey

4.1 Malaesdiedne 100 luTasansldlunqu microtiter plate Tuuaagzaudy

42 1Buasazaleuod DPPH 1u absolute ethanol 100 1uTIAsans (anududu
gaMeveId1IAI0619 100, 50, 10, 5 uag 1 lulasniu/ma. mude)
c?/‘ Qy 9y = 9 o [ A d‘ d’
43 aana1d 30 widt udni liamsganaunasianuenaau 520 urTumas
Y
HINE) NM3IANTAANAUNAIVDIAITAZA10A19Y Tu ATl
Control 19 1582a18U03 DPPH 11 absolute ethanol 100 1uTasans waudu
Y v
1ndu 100 luTasang
Y v
Blank control ﬁﬂ 1WINAU 100 UliJIﬂﬁfW]i WAUNU absolute ethanol 100
TuTasans
A [ ] d' Y 9 1 a [
Sample A9 §13910619NANUTNTUA19Y 100 10 TATAAT HAUAY anTazany

V94 DPPH 11 absolute ethanol 100 luTnsans
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Blank sample Ao 8138708190 NNANTUA199 100 TuTATEAT Mariy ¥

aau 100 luTnsans

5. MSAIUIU % Inhibition

(OD Control — OD Blank control) — (OD Sample — OD Blank sample)
% Inhibition = X 100

(OD Control — OD Blank control)

Y Y
wnenig) Tuusazanududuaznagoud 3 A
MUIUAURABUDY % Inhibition THuAarANMY Y11 1191 linear

regression [B1IANMTUTUVDIATAIBENAIMNTDAAANNTUTUYET DPPH 14 50%

d o @
4. maannzvivmlSinamsseneuTlueanavuanaaslusinsaunadn (daudasan

Miliauskas et al., 2004)
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1. luTasduavuna 10-200 waz 20-1000 luIasans
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3. Microplate reader
4. WARANYUINIBIVUIA 15 WA, (AIM5UIT0919020619)
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1. Folin-Ciocalteu phenol reagent: (nsonlasthilaarsazate 10 wa. Ysu
Y511as 1 1@ 100 wa.

2. Gallic acid

3. Sodium carbonate anhydrous (Na,CO,) : 191381 Iagazaly Na,CO, 7.5 . Tuih
nauu5inas 114 100 wa.

4. Absolute ethanol
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1. ﬂﬁlﬁ?ﬁmﬁﬁﬁ%ﬁﬁmWﬁﬁWﬂ Gallic acid
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3.5 1AINTRANAUNAIYEIETAZIBNIATFIU Gallic acid MUATMINATOUYD
3.1-3.4 Taoavumsazaediediailuasazaiemnsgiu Gallic acid
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avawiesraihninduumy
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4.1 1ha oD N lAuiinauasguvesesaza1euIATFIU Gallic acid ag
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1. MR A IgauN3INanua (total viable count) 1833 pour plate (USFDA., 2001b)
X
o1MmsIas e
1. Plate count agar (PCA)

2. sazae)iTaudesas 0.1 (0.1% peptone solution)

Ve a2 = v 9 9 Y A v A g
1. wemegatinszRsuanauIy utanladiaemaialasaie
o = o 1 Y o w 9
2. WMNTIR0919920819 171U 1:10 1:100 ttag 1:1000 Muaey laglyans
azaneliTau 0.1 %
3 ' 9 v o : dg‘ A dy 9
3. 9Ad1081991NTD 2 PE1IaL 1 1Na.(11 2 51) adlumumziyenayed)
Y
4. MoIM13 PCA Uszanar 15 ua. asluanumziyedo 3
A & Y &y Yy & o a
5. vyunuzFonna Wusnan udiae N 1dJundsdlszana 15 wii
tﬂy A a 0 Y o &
6. PUMIZIFPNQUINYN 355 Tudnyuzauaiuiumal 24 s,
) ~ dy Ao A =
7. aswuuuIuIaladanaumigdsenysiuvlsua 30-300 Ialadl 510

I o =] @ 1
Nueatluduiulalatinoua. A19819 (CFU/mI)

a Jd a = Jd ad
2. mynanzvidSinadanuazs 1ae7T spread plate (USFDA., 2001c¢)
3 &
211151089150
A v A 9 J a 9y
1. Potato dextrose agar (PDA) nEuMsUsuneY (3.5) AWYNTAMTINIIN TDURY
10

2. sazae)iTausesas 0.1 (0.1% peptone solution)

LY " dm) [ 9 9 Y Aa 9 a d”
1. 81919819nILReuANAUNTY tantladremalinilasaise
o A @ 1 Y o w 9
2. WMNTI990919920819 171U 1:10 1:100 ttag 1:1000 Muaey laglyans

azaneliTaudosaz 0.1

v

1 9 1 ) g’ di’ d’d dy
3. AAAIBYNNIINUD 2 BYNAY 0.1 ya.(N1 2 %w1) asluumnz e nisiaeg

4
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Y Y dy A o ] Yo a 9 dy di‘
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dy A a 0 Y o @
5. oumzirenguugl 25's Tudanyuzauaduiunal 3-5 Ju
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6. 959UV IaTatn UM NN IKIUT 30-300 TaTadl 510

I o =] @ 1
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3. mﬁmswﬁ coliform bacteria (USFDA., 2002)
a A
RN ARIGENIS 1G]
1. Brillient-green lactose bile broth (BGLB)
2. Lauryl sulphate tryptose broth (LST)
3. Eosin methylene blue agar (EMB)

4. Nutrient agar (NA)

MINTIVUUVNUIUVUISN (Presumptive test)
LY 1 dw [} ) 9 9 a 9 =) dy
1. weRI9g1enszRguanauIv allanlumainlasnye
o A % 1 Y I o w U
2. MM 19A20819 19111 1:10 1:100 1ag 1:1000 ua1ay laglsais
azanallTaun 0.1 %
[ Y [l Y 9 o [ [l 1 dl [ A
3. e nniu gaaledeldlunasao1mis LST (1X) Neauaume
979 1:10 1:100 1:1000 @1MA19Y IIUIUAIDENAL 3 HADA
1 09/’ { a 3
4. UNNARADINININUANQUKAN 37+1 % 1111701 24 1Ay 48 .
[ a o o oY 1 [ ] dy 9
5. dunamanamalunasasnmalunaone1isuaaziaoaraInnLuEe 13
rTa o Y dy = ] = [
24 %1, mnnaeala liimama 1dUusenedn 24 w1, aT19HAFUREINY
v 2R o A a 1 o o I~
6. Tunninunasainaluuaazviaoa 1 liilan1319 MPN s1eumaily
A A a o qu’
MPN va3uuaNize Tnanesuvuusn/ua.
MINTIDVUSMIUTUEUEY (Confirm test)
Y v Y
1. murennvasannansludunsnuaaznaonadlue1misnial BGLB
1a0ANDHADA

1 YA a 0 I
2. U?JWﬁ@ﬂf]’lﬁWill'Jﬂ@mWﬂiJ 37419 1311901 48 .

a U
a o o

L= A 2 3
3. UUNINanaoaninanIy u1hlﬂlﬂﬂﬂ1§1\1 MPN 51891UHatl i MPN 404

9
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LY 33 d
NIIATIVUUVIIHIUVUTNY T (Complete test)
o d' a o :1’ d' ] 9 d' ] ] dy Y 1 dy
1. Wnaeannaniyluiun 2 WUVYUUY GL‘B@JTJV]N”IHWI?“JJ”ILGHBLLQ’J D1YLTDIN
@ ' < @ A @ A
‘ﬁﬂi’]ﬂﬂ\iﬂﬂ”l’Jllﬂﬂ”lﬂ!,m’ﬂJu’fﬂ‘ﬁﬁlﬁN EMB luanyae Ialatlifemasintuge

a

0 ' { S (A o
2. ihhiungumgil 35-37"y iflunan 24 wu. as9g lalalinldnyazmmne

U

voslnanesy Taelalandddy oruduuasns oty

A& AAA o o ' A
3. mflmfamﬂTﬂiau%uaﬂymzm‘wwmﬂan aﬂummimm BGLB %58 LST
UazuUDIt1T NA

a

] dy A 0 I a o Y A
4, VULTINYUN Y 35-37% Wuran 24 V. @jﬂﬁlﬂﬂﬂ”l%’(lu@1ﬁ1il‘ﬁﬂ’3 DIUNY

a d? Y o dy 9 = Y Y d Y a ' ' o
mﬂmuﬁlwmwemﬂmmi NA ulﬂﬁl@hﬁllﬂiu ANIYNADIYANTIAU DINATUNTNAD gﬂmmauﬁu

Tiadwmlos nansdulagawosunuainice

4. mﬁmswﬁ flat sour bacteria (USFDA., 2001a)
@11’115!%2]3!‘%@

1. Acid broth

2. Malt extract broth

3. Nutrient agar

A v A Y S a 9
4. Potato dextrose agar NAUMITYSUNIDF (3.5) MynIaANITINMINIvyas 10

S W 1 A A c; 1
NIUAIDYNUNBDYAINI 4.6
1. ladedwaslue1niisimad acid broth 311IU 4 HAOA LA malted extract
broth 2 ¥inoa 1%}5’3951\1911&15 2 4a./viaon

' | o
2. UUDIHITQYUBDNTUAIT NN N 4-1

Y A S csy di’ ]
3. DWUUANLTININ flat sour BINITLAGUFDYU

1 v 1

¢ { ¢
4. asnadovulasldndesganssmi Tasldgigudedemnmsuundsuuedlad

Q

=KX w

Y 9 Y == Jd o 9 1 Y Y Jd o 1 Aa
5@‘11(?!,!14\1!@’.]@]'5%%51@ NMNTYDULNTY ADIAAIYNADIJANTIAU Uuﬂﬂaﬂ‘]ﬂﬂl%gﬂﬁ”lﬂlm%ﬂ1i@]ﬂ

= a -4
FUDIPAUNTY

v Y ]
MIIMANUINN N 4-1 ﬂﬁ‘Um‘d}SﬂLﬁ@Gl“]gfj acid broth 118 malt extract broth §1115U01113

sziannsa (W% 4.6)



Incubation of acid broth and malt extract broth used for acid food

(pH 4.6)
Media No. of tubes Temperature(OC) Time of incubation (hr.)
Acid broth 2 55 48
Acid broth 2 30 96
Malt extract broth 2 30 96

4

v Y
MIMANUINN D 4-2 ﬂTiLLﬂﬂ!ﬂ?@iﬁUiﬁﬂ‘ﬁﬁTW%ﬁJ@1WT§ﬂ'§$Lﬂ%ﬂ§@ (ﬁli’]ﬂf 4.6)

q

Pure culture scheme for acid foods (pH 4.6)

CriginE Media Subcuture Pure culture Charadterization
P&, SAEFR [ (1] Acgr slart —=  Zram Sa&n
aerokic —_ >
30 Aid brth

/ Matt exdract krath
30 MA, AR

Acid brath armerobic 30°C

st exdract broth

;s T - - - T T =
MA, AR crirndh Apidd brith Gram stsin A, SAE

\ areenohic Malt extract beoth - qerchic 30PC
30 30
A,
aerokic gporndh Acgar slant —=  Zram ga&n
S5 — ¥ Aridhroth
armerobic, S5°C
Acid beath
SR
K\“ag M,
areenohic gporndt Acid brath Cram stan
Ll - ® S7C —= A

aerchic, 35°C

o v a o 4
MINaaed Sterility test (ﬁ"ll!ﬂ\‘l”ll!iJW]'iﬁ”lLlWﬂ@]ﬂﬂ!“ﬂ@@]ﬁ”mﬂiill, 2523)
ana 4 + A A
’J‘ﬁ’JLﬂi”I%‘Vii’]11{?1'5ﬂ'§8ﬂﬂ\11/]1\1ﬂa“]5331/181
Yo Y ' A 9 a o J
1. Glﬂmmumamqmumzu"lﬂummsgmwammmqmmmmmms
nyzilo
v + J Y v =K =
2. A5NANHAUZMIUENUDINTL oY NeuvzasnaaIn INLUNNI1azDeaUY

Y1 ) o o A Y +
ﬂﬁ1ﬂvl’3ﬂ@u Wi@ll“ﬂ\i“lflnﬂiﬂ\i‘ﬁNWﬂVl’J‘UuﬂiZﬂfJ\‘]



a a + 1 3 a 3 Y 9
3. asndouANNHAlnanIsuenyeInsilod 1wy Uiy gu Wuaily dluau (0

+ 19y ] 19 a o A 1 [ Aa o I'd dy
niztlosuan lidesiunas ludesiinsizd den luiluluanasgiunaadus gaamnssuil)

=Y [l 1
4. 1nuded ANgungiites 2 nizileq

E4
~

5. uW@I'JE]EJNWﬁ@Iﬂﬂ!“WWL“Hﬁ@ %QWWHﬂWi@IﬁTﬂﬂI@ 3 lflﬂ'iJllL“h"fJ@Nu
Aa I ) ddd 1 Yo @ 1 (]
5.1 ﬂ1ﬁ1§ﬂﬂﬂ31mlﬂuﬂiﬂﬁ1 (@15 ny L@‘]fq\iﬂi]”l 4.5) 1141!1@]7]981\1?(31!
2 A a 0 S @ 1 A = oA a 0 3| Y
WHQU?JT]Q'EI!W{]?J 35-37% Lﬂunm 4-30 U muwmaauumqmw US55 Lﬂul3ﬂ1 7-10 U
Aa 3 A A Yo w ' oA
5.2 ﬂTﬁ1i‘V]3Jﬂ’ﬂ§JﬂJ‘Llﬂ'§ﬂ (i’J”IW”Iﬁ/INWL'OGIﬁ%W’JN 3.7-4.5) 1141!1@]'.]981\11J3J1/]
a 0 3 @
Nl 35-37 % iHlunan 14 u
Aa I A o 1 Yo @ 1 oA
53 ﬂ1ﬁ1§ﬂﬂﬂ31mlﬂuﬂiﬂq\‘] (@IMITNUNBEN1NIN 3.7) 1141!1@]3981\11J3J1/]
a 0 3 @
gUNQil 35-37 % ilunan 14
v l A 1 a9 "9 J -+
‘WEHEJL‘W@]‘ 9’]’J'f)fJNV]?J‘JJLL@]ﬂ%Qﬂ!W{]?J@ﬂQIINHBflﬂ'.n 3 ﬂi%ﬂf’]\‘l
dd’ -+ A A w a aaAa dgl 1 ] dy 19
6. Gluﬂiﬂl‘ﬂﬂi%ﬂi’]\ﬁ_l'Jlﬁ/ﬁ'ﬂllaﬂ‘]&lﬂl%Nﬂﬂﬂ@]tﬂﬂﬂluigﬁjﬁﬂ”ﬁﬂul%ﬂ ulll@]'f)\i
a d A 1 [ a o o dy
Anszn do ludlu lamnasgundaduangaaivnysudl
Y
7. ﬁﬁi%1ﬂﬂﬂﬂﬁﬂ@nuﬁ1ﬁuﬂl!éj’] Glﬁlﬂiﬂﬁ]ﬁﬂﬂﬁ\iﬁ
Y @ L] +| 9 9 1 g’ <3 Yy Y 9 9 <3
7.1 ﬁN@I'J’E'JEINﬂﬁgﬂﬂiiﬁﬁ$@1@ﬂﬁﬂﬁyllﬁ$u1 l%ﬂiﬁllﬁﬂﬂ?ﬂw1ﬁ$@1ﬂ 812}
thnseiloaduin ludiswalinidruemuea udrauaronad lnaneznes Idaseautlansziloan
9 [ A ] dy A + Y Y A ) a NY Y I
au”lv\li@mmwamu%@ !,'ﬂﬂﬂﬁgﬂ@\‘lﬂ@ﬂi‘ﬁﬂﬁNW@ﬂ%%uW@1ﬁWiﬂ@ﬂlJTJLﬂi1$T‘ihlﬂ ﬂ“ﬂuﬂl@ﬂ
Y =~ Y 1 4 =
A" Gl‘mmxgmm@Lﬁumuﬁuﬂﬂmﬂﬂizmm 1 99 2 .
o o o ] A =\ A o I
7.2 ﬂaﬂym$@1ﬁ15ﬂ3viﬂﬂ1ﬂﬁﬁﬂfnﬁ'Ull 19 o NAU ANHUTDINT manu
1 ) A v o 1 9 ) = a Aa a (] <3 Y o YA J 1 g
NIAAN ﬂTfJTI’ﬂﬁllaﬂ‘lelﬂlgﬂx‘lﬂaTJGUNﬂulﬂaﬂuul“lJﬂ1ﬂlﬂﬂJﬂUWﬂﬂﬂﬂ@ﬂNl‘ﬁu‘lﬂ“Bﬂ Glﬁnmﬂmﬂu
a o 4 Y
Tammasgunaadsuaigaainssuil
Y] 1 9 9 a a Y o a o a
8. DIDIMITHNIUNITIATIVEOUNIUUD 7 1A hllJWﬂ'iJﬂ@I Glﬁu1ulﬂ'llﬂi1$ﬁ‘ﬂﬁ a0
A d ama o Aa A d o 1) PR I ya &Y dy
unsdae 1 W Aneinaunsddmsvennsiianuilunsaliinszriaci
Y
8.1 Flat sour spoilage bacteria 14 mesophiles tag thermophiles (USFDA.,
2001a)
8.2 Coliform bacteria (USFDA., 2002)
a a A d o
8.3 llill"lﬂl“'l]‘auﬂifl \Tﬁllﬂ (USFDA 2001b)

84  USwadadiuazs1 (USFDA., 2001c)
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Optimum conditions of concentrated roselle extract processing

B (i) unigiinelumies gangiinialy gangiinely
caiu%a(%n) nszRouuAsERAdl  nsERLLAEA
VUDITY T UUTTY

929UA7 (run 1) 9291A7 (run 2)
0 413 322 323
1 51.2 322 324
2 63.9 33.7 33.9
3 76.7 37.9 39.0
4 88.2 44.7 46.7
5 91.7 53.7 56.1
6 96.7 62.7 65.1
7 101.8 70.8 73.0
8 100.5 78.1 80.0
9 101.6 83.9 89.3
10 101.7 88.3 92.4
11 101.5 91.7 94.6
12 101.6 94.1 96.2
13 101.7 96.0 97.5
14 101.5 97.2 97.5

15 101.5 98.2 98.4



16 101.6 99.0 98.8
17 101.5 99.5 95.2

18 101.5 99.9 89.0

MIMANUINN A-1 (G]I’f))

a1 (i) umgiinelumies gangiinialy gangiinialy
caiu%a(%n) nszRoLAsERAdl  nsERoLLAEA
VUDITY T UUTTY
929UA7 (run 1) 929UA7 (run 2)
19 101.5 100.2 87.5
20 96 100.5 83.4
21 87.5 100.6 80.1
22 84.2 98.0 74.3
23 79.2 97.7 67.5
24 65.4 97.5 60.4
25 57.2 97.0 57.6
26 54.1 94.8 55.1
27 49.8 94.0 52.1
28 45.5 90.5 48.2
29 44.2 86.5 47.1
30 43.1 80.2 44.2
31 422 74.8 41.1
32 41.1 67.5 39.8
33 40.5 64.3 36.5
34 39.8 58.9 34.2
35 39.5 56.7 33.4

36 38.4 534 30.0



37 38.1 51.2 28.1
38 37.5 49.5 28.0
39 37.2 47.6 27.6
MINMANUINN A-1 (@]I'EJ)
oA A & a a
3871 (UINN) qmwgumﬂiumim qmwgmma“lu qmwgmma“lu
] di’ 0 dw [ 9 dw [
NUFD( ) NITLRYVLUAITNALUY NITLRYUVLUAITNA
9 Yy 9
VUHUTIY NVUDTIY

WA (run 1)

WA (run 2)

40
41
42
43

37.0 44.3
36.8 43.5
36.7 42.4
36.0 41.5

27.5
27.0
26.0
25.8
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Analysis of variance in properties of fresh roselle extracts with various r atios
of fresh roselle to water at 60.0°C for 60 minutes
Sum of Squares df Mean Square F Sig.
L* Between Groups 3363.784 2 1681.892 457.157 .000
Within Groups 55.185 15 3.679
Total 3418.970 17
a* Between Groups 3501.460 2 1750.730 1313.237 .000
Within Groups 19.997 15 1.333
Total 3521.457 17
b* Between Groups 10556.545 2 5278.273 2406.895 .000
Within Groups 32.895 15 2.193
Total 10589.440 17
TSS Between Groups 9.681 2 4.841 8713.000 .000
Within Groups 8.333E-03 15 5.556E-04
Total 9.689 17
Acidity Between Groups 3.601 2 1.801 483.587 .000
Within Groups 5.585E-02 15 3.723E-03
Total 3.657 17
pH Between Groups .103 2 5.136E-02 104.334 .000
Within Groups 7.383E-03 15 4.922E-04

Total .110 17
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Sum of Squares df Mean F Sig.
Square

Phenol Between Groups 336 2 .168 37.064 .000
Within Groups 6.797E-02 15 4.531E-03
Total 404 17

Anthocyanin  Between Groups 3142.459 2 1571.230 422121.422 .000
Within Groups 5.583E-02 15 3.722E-03
Total 3142.515 17

EC,, Between Groups 1045.787 2 522.893 723.032 .000
Within Groups 10.848 15 723

Total 1056.635 17
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Analysis of variance in properties of dried roselle extracts with various ratios of dried roselle to water at 60.0°C

for 60 minutes

Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. Mean Std. Error  95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
L* Equal variances assumed 16.327 .002 -11.194 10 .000 -.7167 6.402E-02 -.8593 -.5740
Equal variances not -11.194 5.223 .000 -.7167 6.402E-02 -.8792 -.5542
assumed
a* Equal variances assumed 33.664 .000 -10.412 10 .000 -4.9467 4751 -6.0052 -3.8881
Equal variances not -10.412 5.056 .000 -4.9467 4751 -6.1639 -3.7295
assumed
b* Equal variances assumed 14.446 .003 -10.472 10 .000 -1.1800 1127 -1.4311 -.9289
Equal variances not -10.472 5.230 .000 -1.1800 1127 -1.4659 -.8941
assumed

TSS Equal variances assumed 41.667 .000 20.020 10 .000 4.467 223 3.970 4.964



Equal variances not 20.020 5.971 .000 4.467 223 3.920 5.013
assumed
Acidity Equal variances assumed 3.907 .076 24.466 10 .000 1.4383 5.879E-02 1.3073 1.5693
Equal variances not 24.466 6.273 .000 1.4383 5.879E-02 1.2960 1.5807
assumed
pH Equal variances assumed  .390 .547 -6.855 10 .000 -7.3333E-02 1.070E-02 -9.7 -4.
Equal variances not -6.855 9.017 .000 -7.3333E-02 1.070E-02 -9.7 -4.
assumed
mimfgﬂwmnﬁ -2 (919)
Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. Mean Std. Error  95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Phenol Equal variances assumed  .014 908 -61.532 10 .000 -22.8617 3715 -23.6895 -22.0338
Equal variances not -61.532 9.385 .000 -22.8617 3715 -23.6969 -22.0264
assumed
Equal variances assumed  6.494 .029 -62.426 10 .000 -44.3500 7104 -45.9330 -42.7670



Anthocyanin

Equal variances not -62.426 7.615 .000 -44.3500 7104 -46.0028 -42.6972
assumed

EC,, Equal variances assumed  .502 495 11.504 10 .000 5.4272 4718 4.3760 6.4783
Equal variances not 11.504 9.013 .000 5.4272 4718 4.3602 6.4942

assumed

9¢1
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Analysis of variance in properties of fresh roselle extracts with various

temperatures and times for extraction

Sum of Squares df Mean Square F Sig.
L* Between Groups 462.291 3 154.097 310.461 .000
Within Groups 9.927 20 496
Total 472.218 23
a* Between Groups 1451.930 3 483.977 256.909 .000
Within Groups 37.677 20 1.884
Total 1489.607 23
b* Between Groups 1369.227 3 456.409 306.194 .000
Within Groups 29.812 20 1.491
Total 1399.039 23
TSS Between Groups .960 3 320 1.1E+32 .000
Within Groups 5.751E-32 20 2.876E-33
Total .960 23
Acidity Between Groups 1.322E-02 3 4.406E-03 .196 .898
Within Groups 450 20 2.252E-02
Total 464 23
pH Between Groups 2.155E-02 3 7.182E-03 73.661 .000
Within Groups 1.950E-03 20 9.750E-05
Total 2.350E-02 23
Phenol Between Groups 7.630 3 2.543 6.220 .004
Within Groups 8.177 20 409
Total 15.807 23

MIMANUINT -3 (Gllﬁl)



Sum of Squares df Mean Square F Sig.

Anthocyanin Between 382.947 3 127.649 28508.990 .000

Groups

Within Groups 8.955E-02 20 4.478E-03

Total 383.037 23
EC,, Between 904.064 3 301.355 245.281 .000

Groups

Within Groups 24.572 20 1.229

Total 928.636 23
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Analysis of variance in properties of dried roselle extracts with various

temperatures and times for extraction

Sum of Squares df  Mean Square F Sig.

L* Between Groups .864 3 288 27.039 .000
Within Groups 213 20 1.065E-02
Total 1.076 23

a* Between Groups 36.841 3 12.280 23.595 .000
Within Groups 10.409 20 .520
Total 47.250 23

b* Between Groups 2.169 3 723 26.775 .000
Within Groups .540 20 2.701E-02
Total 2.709 23

TSS Between Groups 227 3 7.556E-02 5.965 .004
Within Groups 253 20 1.267E-02
Total 480 23

Acidity Between Groups 287 3 9.569E-02 24.018 .000
Within Groups 7.968E-02 20 3.984E-03
Total 367 23

pH Between Groups 6.017E-03 3 2.006E-03 7.474 .002
Within Groups 5.367E-03 20 2.683E-04
Total 1.138E-02 23

Phenol Between Groups 9.945 3 3.315 7.890 .001
Within Groups 8.403 20 420

Total 18.348 23
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Sum of Squares df Mean Square F Sig.
Anthocyanin ~ Between Groups 11764.740 3 3921.580 35256.497  .000
Within Groups 2.225 20 A11
Total 11766.965 23
EC,, Between Groups 280 3 9.327E-02 265 .850
Within Groups 7.035 20 352
Total 7.315 23
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Analysis of variance in properties of concentrated fresh roselle extracts using vacuum and atmospheric evaporation

Levene's Test for Equality t-test for Equality of Means
of Variances
F Sig. t df Sig. Mean Std. Error 95% Confidence

(2-tailed) Difference Difference Interval of the

Difference

Lower Upper

Acidity Equal variances assumed 4.046 .072 -10.913 10 .000 -1.1433 .1048 -1.3768 -.9099
Equal variances not assumed -10.913 6.303 .000 -1.1433 .1048 -1.3967 -.8899
pH Equal variances assumed 321 .583 2.346 10 .041 2.333E-02 9.944E-03 1.176E-03 4.549E-02
Equal variances not assumed 2.346 9.821 .041 2.333E-02  9.944E-03 1.121E-03 4.555E-02
TSS Equal variances assumed .000 1.000 .000 10 1.000 .000 5.963E-02  -.133 133
Equal variances not assumed .000 10.000  1.000 .000 5.963E-02  -.133 133
Phenol Equal variances assumed 4.081 .071 -6.082 10 .000 -2.0402 3355 -2.7877 -1.2928
Equal variances not assumed -6.082 6.854 .001 -2.0402 3355 -2.8369 -1.2435
Anthocyanin Equal variances assumed .002 966 -540.159 10 .000 -5.1155  9.470E-03 -5.1366 -5.0944
Equal variances not assumed -540.159  9.920 .000 -5.1155  9.470E-03 -5.1366 -5.0944
EC,, Equal variances assumed 1.307 .280 25.850 10 .000 12.1803 A712 11.1304  13.2301



Equal variances not assumed 25.850 8.425 .000 12.1803 4712 11.1032

13.2573
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Analysis of variance in properties of concentrated dried roselle extracts using vacuum and atmospheric

evaporation
Levene's Test for t-test for Equality of Means
Equality of
Variances
F Sig. t df Sig. Mean Std. Error  95% Confidence Interval of
(2-tailed) Difference Difference the Difference
Lower Upper
Acidity Equal variances assumed .164 .694 -8.719 10 .000 -1.5933 1827 -2.0005 -1.1862
Equal variances not assumed -8.719 9.834 .000 -1.5933 1827 -2.0014 -1.1852
pH Equal variances assumed 266 617 4.539 10 .001 .1200 2.644E-02  6.110E-02 1789
Equal variances not assumed 4.539 9.243 .001 .1200 2.644E-02  6.044E-02 1796
TSS Equal variances assumed 769 401 .598 10 563 3.333E-02 5.578E-02  -9.095E-02 158
Equal variances not assumed .598 9.800 564  3.333E-02 5.578E-02  -9.129E-02 158
Phenol Equal variances assumed .096 763 -5.403 10 .000 -2.0153 3730 -2.8464 -1.1842
Equal variances not assumed -5.403 9.914 .000 -2.0153 3730 -2.8474 -1.1833

4!



Anthocyanin Equal variances assumed 413 535 -247.926 10 .000  -22.2852  8.989E-02 -22.4855 -22.0849
Equal variances not assumed -247.926 9.958 .000  -22.2852  8.989E-02 -22.4856 -22.0848

EC,, Equal variances assumed 408 .537 9.004 10 .000 5.4163 .6015 4.0760 6.7566
Equal variances not assumed 9.004 8.973 .000 5.4163 .6015 4.0549 6.7777
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Analysis of variance in color attribute of concentrated roselle extract product with

different of formula

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 46.744 31 1.508 26.413 .000
Intercept 5366.944 1 5366.944 94011.577 .000
TRET 2.222E-02 2 1.111E-02 195 .824
REP 46.722 29 1.611 28.221 .000
Error 3.311 58 5.709E-02
Total 5417.000 90
Corrected Total 50.056 89

a R Squared = .934 (Adjusted R Squared = .898)
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Analysis of variance in sweetness attribute of concentrated roselle extract product with

different of formula

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 62.644 31 2.021 3.605 .000
Intercept 4188.844 1 4188.844 7472.921 .000
TRET 8.156 2 4.078 7.275 .002
REP 54.489 29 1.879 3.352 .000
Error 32.511 58 561
Total 4284.000 90
Corrected Total 95.156 89

a R Squared =.658 (Adjusted R Squared = .476)
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Analysis of variance in sourness attribute of concentrated roselle extract product with

different of formula

Source Type III Sum of df Mean Square F Sig.




Squares

Corrected Model 69.978 31 2.257 2.898 .000
Intercept 3946.844 1 3946.844 5067.026 .000
TRET 14.156 2 7.078 9.087 .000
REP 55.822 29 1.925 2471 .002
Error 45.178 58 179

Total 4062.000 90

Corrected Total 115.156 89

a R Squared = .608 (Adjusted R Squared = .398)
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Analysis of variance in mouthfeel attribute of concentrated roselle extract product with

different of formula

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 105411 31 3.400 6.380 .000
Intercept 3986.678 1 3986.678 7480.395 .000
TRET 10.422 2 5.211 9.778 .000
REP 94.989 29 3.275 6.146 .000
Error 30911 58 533
Total 4123.000 90
Corrected Total 136.322 89

a R Squared =.773 (Adjusted R Squared = .652)
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Analysis of variance in overall acceptability attribute of concentrated roselle extract

product with different of formula

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 51.133 31 1.649 2.567 .001
Intercept 4243.600 1 4243.600 6604.530 .000
TRET 12.067 2 6.033 9.390 .000
REP 39.067 29 1.347 2.097 .008
Error 37.267 58 .643
Total 4332.000 90
Corrected Total 88.400 89

a R Squared =.578 (Adjusted R Squared = .353)
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Analysis of variance in pH of concentrated roselle extract product during storage at

4.0+1.0°C and 27.0+1.0°C for 0, 15, 30, 45 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 3.017E-04 9 3.352E-05 1.273 275
Intercept 469.672 1 469.672 17835656.266 .000
TEMP 4.167E-05 1 4.167E-05 1.582 214
TIME 4.333E-05 4 1.083E-05 411 .800
TEMP * TIME 2.167E-04 4 5.417E-05 2.057 101
Error 1.317E-03 50 2.633E-05

Total 469.674 60



Corrected Total 1.618E-03 59

a R Squared =.186 (Adjusted R Squared = .040)
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Analysis of variance in total acidity (% as malic acid) of concentrated roselle extract

product during storage at 4.0+1 .0°C and 27.0+1.0°C for 0, 15, 30, 45 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 2.867E-03 9 3.185E-04 701 705
Intercept 301.056 1 301.056 662146.628 .000
TEMP 6.000E-05 1 6.000E-05 132 718
TIME 2.717E-03 4 6.792E-04 1.494 218
TEMP * TIME 9.000E-05 4 2.250E-05 .049 .995
Error 2.273E-02 50 4.547E-04
Total 301.082 60
Corrected Total 2.560E-02 59

a R Squared =.112 (Adjusted R Squared = -.048)
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27.0+1.0"% L“f]unm 0, 15, 30, 45 1o 60 SJJuAnalysis of variance in total soluble
solids (OBrix) of concentrated roselle extract product during storage at 4.0+1 .0°Cand

27.0+1.0°C for 0, 15, 30, 45 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 2.083E-04 9 2.315E-05 472 .886
Intercept 119140.072 1 119140.072 2431430041.666 .000
TEMP 1.667E-06 1 1.667E-06 .034 .854
TIME 8.333E-05 4 2.083E-05 425 .790
TEMP * TIME 1.233E-04 4 3.083E-05 .629 .644
Error 2.450E-03 50 4.900E-05
Total 119140.075 60
Corrected Total 2.658E-03 59

a R Squared =.078 (Adjusted R Squared = -.088)
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0., & v

1.0 1Wunan 0, 15, 30, 45 uag 60 U

Analysis of variance in total anthocyanin contents (mg/l) of concentrated roselle

extract product during storage at 4.0+1 .0°C and 27.0+1.0°C for 0, 15, 30, 45 and 60

days

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 348136.809 9 38681.868 15100.905 .000
Intercept 5231047.611 1 5231047.611 2042133.848 .000
TEMP 129957.086 1 129957.086 50733.578 .000
TIME 161720.024 4 40430.006 15783.355 .000
TEMP * TIME 56459.699 4 14114.925 5510.285 .000
Error 128.078 50 2.562
Total 5579312.497 60
Corrected Total 348264.887 59

a R Squared = 1.000 (Adjusted R Squared = 1.000)
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1.0°% 1az 27.0<1.0%5 14981 0, 15, 30, 45 az 60

Analysis of variance in total phenolic contents, as gallic acid (mg/g) of concentrated

roselle extract product during storage at 4.0+1 .0°C and 27.0+1.0°C for 0, 15,30, 45 and

60 days
Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 52.227 9 5.803 107.042 .000
Intercept 1154.732 1 1154.732 21300.173 .000
TEMP 8.459 1 8.459 156.036 .000
TIME 41.497 4 10.374 191.365 .000
TEMP * TIME 2.271 4 .568 10.471 .000
Error 2.711 50 5.421E-02
Total 1209.670 60
Corrected Total 54.938 59

a R Squared =.951 (Adjusted R Squared = .942)
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v Y Y ' S o ~ a 0 0 IS
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30, 45 11a¢ 60 U
Analysis of variance in EC, ([lg/ml) of concentrated roselle extract product during

storage at 4.0+1.0°C and 27.0+1.0°C for 0, 15, 30, 45 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 71536.626 9 7948.514 5033.290 .000
Intercept 4999684.959 1 4999684.959 3165983.415 .000
TEMP 3041.117 1 3041.117 1925.747 .000
TIME 67166.502 4 16791.625 10633.071 .000
TEMP * TIME 1329.007 4 332.252 210.394 .000
Error 78.959 50 1.579
Total 5071300.544 60
Corrected Total 71615.585 59

a R Squared =.999 (Adjusted R Squared = .999)
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Fuszniamanusnufigurgil 4.041.0° 1az 27.041.0% WU 0, 30 1ag 60 Tu
Analysis of variance in color attribute of concentrated roselle extract product during

storage at 4.0+1.0°C and 27.0+1.0°C for 0, 30 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 14.722 16 .920 1.812 .053
Intercept 4528.347 1 4528.347 8917.084 .000
TEMP 347 1 347 .684 412
TIME .861 2 431 .848 434
TEMP * TIME 361 2 181 356 702
REP 13.153 11 1.196 2.355 .018
Error 27.931 55 .508
Total 4571.000 72
Corrected Total 42.653 71

a R Squared = .345 (Adjusted R Squared = .155)



MIMARING 9-19 mﬁmiwﬁmmuﬂiﬂmummﬂmﬁﬂymzﬁ'mmmmmmmwﬁﬁﬁm%ﬂm‘%ﬂu
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az 60
Analysis of variance in sweet attribute of concentrated roselle extract product during

storage at 4.0+1.0°C and 27.0+1.0°C for 0, 30 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 5.556 16 347 529 .920
Intercept 4125.347 1 4125.347 6285.639 .000
TEMP 347 1 347 529 470
TIME 528 2 264 402 671
TEMP * TIME .194 2 9.722E-02 .148 .863
REP 4.486 11 408 621 .803
Error 36.097 55 .656
Total 4167.000 72
Corrected Total 41.653 71

a R Squared =.133 (Adjusted R Squared = -.119)
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uasaiautusznIma U Agaval 4.041.0% uag 27.0+1.0" U 0, 30

1ag 60
Analysis of variance in sour attribute of concentrated roselle extract product during

storage at 4.0+1.0°C and 27.01.0°C for 0, 30 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 18.056 16 1.128 1.582 .105
Intercept 4262.722 1 4262.722 5977.472 .000
TEMP 2.000 1 2.000 2.805 .100
TIME 1.028 2 514 721 491
TEMP * TIME 1.083 2 542 .760 473
REP 13.944 11 1.268 1.778 .081
Error 39.222 55 713
Total 4320.000 72
Corrected Total 57.278 71

a R Squared =.315 (Adjusted R Squared = .116)
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WU 0, 30 Lag 60 I

Analysis of variance in mouthfeel attribute of concentrated roselle extract product

during storage at 4.0+1 .0°C and 27.0+1.0°C for 0, 30 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 12.667 16 792 1.273 248
Intercept 4278.125 1 4278.125 6878.350 .000
TEMP 1.681 1 1.681 2.702 .106
TIME 1.583 2 792 1.273 .288
TEMP * TIME 1.028 2 514 .826 443
REP 8.375 11 761 1.224 294
Error 34.208 55 .622
Total 4325.000 72
Corrected Total 46.875 71

a R Squared =.270 (Adjusted R Squared = .058)
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Analysis of variance in overall acceptability attribute of concentrated roselle extract

product during storage at 4.0+1 .0°C uag 27.0+1.0°C for 0, 30 and 60 days

Source Type III Sum of df Mean Square F Sig.
Squares

Corrected Model 10.667 16 .667 1.729 .068
Intercept 4371.125 1 4371.125 11335.727 .000
TEMP 1.125 1 1.125 2917 .093
TIME 8.333E-02 2 4.167E-02 .108 .898
TEMP * TIME 1.083 2 542 1.405 254
REP 8.375 11 761 1.974 .049
Error 21.208 55 386
Total 4403.000 72
Corrected Total 31.875 71

a R Squared = .335 (Adjusted R Squared = .141)
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Electric power in each stage of production of concentrated roselle extract product

Sunou (waﬁﬂ%‘ﬁ 1 Dandoesuiialem s
%303 Tu 1) 30 W 30 w1 60 U 90 w1
Boiler
Water pump (watt) 1,100 1,100 1,100 1,100
Burner (watt) 704 704 704 704
Diesel oil (litre): 13523 26.5 - 26.5 -
TumisndsInldh
Water system (watt) - 253 253 253
Operated retort (watt) - 750 750 750
Total (watt) 1,804 2,807 2,807 2,807

Total (watt)

10,225 x 2 ASINITHNAA (ATIN 1 uaz ASIN 3) = 20,450

Tuaou (waﬁﬂ%‘ﬁ 2 Faindoatuiialor NIALNTATE
w30 4 lu 1) 30 W 30 wh 60 U 90 w1
Boiler
Water pump (watt) - 1,100 1,100 1,100
Burner (watt) - 704 704 704
Diesel oil (litre): 13523 - - 26.5 -
Tumisnds Inldh
Water system (watt) - 253 253 253
Operated retort (watt) - 750 750 750
Total (watt) 2,807 2,807 2,807

Total (watt)

Total per day (watt)

8,421 x 2 ATIMIHAN (ATIN 2 Az ATIN 4) = 16,842

20,450+16,842 = 37,292
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Cost calculation of concentrated roselle extract product
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STHIIMIDVSPTNQUHYH 4.0£1.0"Y 1Az 27.0+1.0°% 111 0, 15, 30, 45 18z 60
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anatuuUun) VDINAANUNNISLRYULAITNALVNUUTEHINMTINUINHINQGUN YN
4.0+1.0"35 118z 27.0£1.0° WU 0, 15, 30, 45 1AL 60 Tu
Total anthocyanin contents, as cyanidin 3-glucoside (mg/l concentrated roselle extract)

of concentrated roselle extract products during storage at 4.0+1 .0°C and 27.0+1.0°C for

0, 15, 30, 45 and 60 days

Storage time (day)

Total anthocyanin contents, as cyanidin 3-glucoside

(mg/1 concentrated roselle extract)

4.0+1.0°C 27.0£1.0°C
0 370.72+1.71% 370.72+1.71%
15 355.60+1.60™ 308.34+1.44™
30 350.68+1.85" 226.19+£1.17"
45 323.87+1.09" 202.47+1.56"
60 308.18+1.89 135.93+1.78""

v o > Y < ' @ v I @ 1 A 1 1 @
AIBNHT a,b...°ﬂmﬁauﬂu1u§zﬂmmmimumaﬂuiuﬂaannmmnu 143\!185\1 mmaa"lmmmxmnmaﬂu

ag1Nlad Ay (P>0.05).

v A oA o Al o = o =2 a = v o =)
ANONYT A.B V]quﬂuﬂuﬂluqmwauﬁWQﬂuﬂluLLﬂjlﬂﬂfJﬂu U 'ﬂ“ﬂaﬂullelﬂ'JWllLLﬂﬂWW\jﬂuaﬂW\jllu

(P>0.05).

@ @

gAYy

a,b...with the same subscripts in different storage times in the same column are not significantly different (P>0.05).

A,B with the same subscripts in different storage temperatures in the same row are not significantly different (P>

0.05).
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QUNQN 4.0+1.0°5 1Az 27.0£1.0"% W11 0, 15, 30, 45 1AL 60 U
Total phenolic contents, as gallic acid (mg/g concentrated roselle extract) of
concentrated roselle extract products during storage at 4.0+1 .0°C and 27.0+1.0°C for 0,

15, 30, 45 and 60 days

Storage time (day) Total phenolic contents, as gallic acid

(mg/g concentrated roselle extract)

4.0+1.0°C 27.0£1.0°C
0 5.88+0.12** 5.88+0.12*
15 5.07+0.22™ 4.27+0.55"
30 4.46+0.20" 3.59+0.23
45 4.22+0.08" 3.19+0.16™
60 4.19+0.13" 3.11+0.11"

v v A [ =] 1 @ v I @ 1 A 1 1 @
#10nu35 ab.. Amilounuluszeznamsnuannuluneduiiferdu nineds aAunds lulianuuanaienu
ag1NTed ATy (P>0.05).

@ @

v o A A o Al o = o = = = T o A o
AIDNHYT AB mwmuﬂuﬂluqmwQnmﬂﬂuﬂluummmﬂu U 'ﬂTLﬂﬁEJulllllﬂ’ﬂileﬂﬁNﬂuﬂﬂNlluﬂfﬂ 2!
(P>0.05).

a,b...with the same subscripts in different storage times in the same column are not significantly different (P>0.05).

A,B with the same subscripts in different storage temperatures in the same row are not significantly different (P>

0.05).
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QUNQN 4.0+1.0°5 1Az 27.0£1.0"% W1U 0, 15, 30, 45 1AL 60 U

EC,, (ug/ml) of concentrated roselle extract products during storage at 4.0+1 .0°C and

27.0+1.0°C for 0, 15, 30, 45 and 60 days

Storage time (day) EC, (ng/ml)
4.0+1.0°C 27.0+1.0°C
0 235.34+0.79* 235.34+0.79*
15 262.39+1.32" 284.55+0.51"
30 286.67+0.99" 294.33+1.37
45 302.05+1.61" 317.67+1.94™
60 321.29+1.06™ 347.04+1.49"

§18n13 ab.. Amioutuluszeznmmaiumaiulunedusifodtu nuneda sunaeliiinnuuanesiu
ag13idsd Ry (P>0.05).

Fasnps AB fimieuiulugamgimeiuluuaudetu wuneds dunde lifianuandatuediisd iy
(P>0.05).

EC,: USinuvewansasinszisounasasadudu (lulasnsi) Aeunsaanusinmyes DPPH 14 50% de 1.0
finaansvesansazatoisudy

a,b...with the same subscripts in different storage times in the same column are not significantly different (P>0.05).
A,B with the same subscripts in different storage temperatures in the same row are not significantly different (P>
0.05).

EC,,: The amount of concentrated roselle extract product (ug) needed for 50% decreasing in the initial DPPH

concentration per 1.0 ml of initial solution.
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The analytical results reported in this document are valid for the submitted sample only.
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