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4 Effects of Tomato Variety and Lycopene Extraction Methods on
Physicochemical Properties of Tomato Powder

Kandawadee Nochai' and Jirapa Pongjanta™

Rajamangala University of Technology Lanna, 202 Moo 17 Phichai Muang Lampang 52000, Thailand

.

Abstract

This experimental investigation describes properties of five local tomato fruit verities (No. 1, No. 2,
Phetsompoo, Srida and Eepuea) and the effects of lycopene extraction methods on the physicochemical
properties of tomato powder. Physiochemical compositions showed significant differences (p<0.05) for
moisture content, carbohydrate, lycopene content and color value in relation to the each tomato variety.
The tomatoes (Eepuea variety) had the highest lycopene content (67.61mg/100g dry basic), thus it was used
to produce tomato powder with high lycopene content. The tomatoes were blanched at 95 and 121°C for
5 and 10 min and then separated either by a hydraulic press or a screw press to produce tomato pulp. The
tomato pulps were analyzed for extraction yield, color value, TSS, and lycopene content. The effects of
concentration (0.1, 0.2 and 0.3%) and hydrolysis time (1, 2 and 3 h) of pectinase and cellulase enzymes
on tomato puree properties were studied. In addition, the optimum levels of added maltodextin (0, 5, 10,
15 and 20 % w/w) on the quality of freeze dried tomato powder were investigated. Results of tomato
powder production showed that tissue separation, enzymatically treated and freeze dried treatments
exhibited significant (p<0.05) effect on lycopene content of tomato powder. The results indicated that the
addition of 5% (w/w) maltodextrin produced good quality tomato powder. The lycopene content of the
tomato powder was 65.86 mg/100 g dry sample.

Keywords : Cellulase / Freeze dried / Maltodextrin / Pectinase
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uansi@iane  (Lycopersicon esculentum Mill)
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uzdawmalynmessulSinananaaildivaen  and
Viinazasudeiiazaldfonun Aranadiunse-an
wartSunalalafumueasdualuisngg 4o 21

™

MIEsIBuazAL 195, I 36 auil 4 ganan - FunAn 2556

ﬁﬁagaﬁ\lﬁlﬂimﬁtﬁmaaﬁammmumimﬂaammu
unanaBoa 3 19909 ar 2 LA MIMaase 3 T
2 x 2 x 2) wasWSpuisuAadtlagld Duncan New
Multiple Range Test \fia@aLdanisnmafildnawaaiil
Usmalalafugegaludnunlunsusaly

23 Anwrisduzeaaulsiuasiiafivancauly
msafalalatiunnilansidama
dnifonsBamadiuenldluesdaniouled
LWﬂﬁmmLazL’nagtaﬂﬁszﬁuu,mnoi"mﬁuﬁaﬂ'nmﬁuﬁu
$auar 0.1 02 win 03 W 1 2 wip 3 Falue 7
gaumpil 50 asApAllu MasINATLLIATITYLA
nganavhemzasteulmidionsdulugrnhoud
gaungfl 95 svAaaiiisy w5 Wi vilddu
VUil ATeRBLYSINNaNAATLEVovae Ad U5aneu
tpsudefiazauldiionun aaadunia-se uay
Yhnallalatiuamndsms Tuda 2.1 Siensdinwada
MULHUNTINARDILLLUWANBITR 2 TRdbq &y 3
35U (3 x 3) Ymameass 3 91 udFsudfisudn
wwitlapld Duncan New Muitiple Range Test LD
gadandsmsuen afnduyszneuiiliuinalalaiiu
gegalufnssaly

24 FAnyBinunrsldvesladndadufinanzes
Tunsndnuzidamans
Tiilans dewmaiaiaaneinds 23 ldnwns
THupalasifindm3u (maltodextrin) wanadll 2 eéiv
A $vaz 05 10 15 uar 20 Tasiwinzesnzdawma
faiald WisuWoududmasssaiuan udnily
suwiIFEAIassuLILULLTEEnuD (Freeze dryer)
Ju FD-1, (Japan) latldgaumgiilunisudidonuds
il -35 perizadus uazﬁmwﬁugmmﬂmﬂﬁﬁndw
132 Pa I8z ANAUIEALQIQINAGY Wil 132 mPa
w1 8 Flae ndseuuviiumiun vnzdamaneils
TWemsirmeuminuiusmmansssislu Jinapon-
get etal. [14] ATURNTAIUNINTELFIVDIN [13]
AMINBIRD UATAIATINEINNTOIUNTREAT [15]



MsETAITBuRs AR Hes. T 36 aliufl 4 AanAn - Funan 2556 413

3. HANTINARBNUASAAUIILNE
3.1 sudanvaiinasniemenwaasnzidiona

Auiiag

FUUTANLATLAL NBATWIDINANELTDINA
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350 AINRIAU
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wanzidamanuilonis 5 swwuf wuhfianuuan
Aviustniibdduneada (p<0.05) Tlurav 42.39-
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wuftide fufanalslafunniigasesssnda Wug
Huflpawnd 2 sunzdamaiuilafh/Sumsga
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NIATFIUUAY

HANIANEIANR NI AnSavRuRuS LI
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Uinalaleilu Tapuzifamafidaiuiiudunsgn
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Jofmdanuz Fawmaiuidulafiiiinalslatiugege
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Hudoowes 1 9354204 ™ 146202 005200 176%01 055400 26302 ®
Mudoowns 2 92.80£03° 142+02 002+00 192401 047400  337%01°
WD 941603 > 1.84+02 002+001 153+*01 044*00 20101 °
Fenafasin 9373+02°* 152+01 016+00 19102 0.39+00 243+00°
GIp) 933440.1° 122403 0.05+00 165£0.1 043%00  334%01°
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AT 2 AR areanilunie-ane Banauzesdeiiacaeldvone uasuSinalalathily uedama
! -~ L7 o«
Wuilne 5 @weniug

/UG Adl Lycopene
* TSS
- pH (mg/100g dry
ar o * * » Q 0
NLTaINA L a b ("Brix) basic)

Mufloawes 1 3233211 ® 1974438 ™ 2616£13™ 402"  465™ 55024529 °

Muflonuef 2 3147213° 2074+1.4° 2453412 422 465 56.12+8.32 °
INTTBAW 3416£1.5° 1667+4.1 ¢ 2435409 403 455 46.56+6.31 °
fodudn 3341212 ® 198146 ™ 2472%17 4,07 4.65 42.39+3.80 °
Bule 3400+1.4 * 2384436 " 2632427 394 4.90 67.61+5.90 °

“Luflasuanareiustinsdividduneadi (p>0.05)
= > Fnwsfiseiuluuuadeiianuuansofustwihibd @ 9ed@ (p< 0.05)

a ' v & 3 wa - v X a
aei 3 Aandaiuissnineasiinanmanmuasmnaaiiiuuvidamauaiuiiuiios
U 5 aewug

L* a* b* pH TSS Lycopene
L - -0631** 0.332* -0.426* 0.131* -0.176*
a* - -0.223* 0.132* 0.103* 0.559**
b* - -0.303* 0.068* -0.005*
pH - -0.447* -0.197*
TSS - 0.178*

Lycopene 1

& '

* ﬁ'mwﬁ’uvi'uf?ﬁﬁi'mnuamoﬁﬁﬂﬁwﬁruﬁszﬁu 0.05 (2-talled) N= 20
el

o '

~ ganduwusfisneiuatheiideddafisediu 001 2-talled N= 20
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Treatments Puree Color value TSS
Heating Heating separation yield » LA a* b*  (°Brix)
temperature time equipment (%)
Temperature (Total mean) at 95°C 76.12™ 20.00™ 805™ 1517® 3.89™
at 121 °C 7762 2050 850 1875 4.20
Heating time (Total mean) at 5 min 76.62™ 20.26™ 812™ 16.45™  4.04™
at 10 min 77.12 2024 843 1747 406
Equipment  (Total mean) Hydraulic P.  84.80° 19.70° 293" 1366°  356™
Screw P. 72.00° 24.80° 1364* 23.81° 448
95°C 5 min Hydraulic P.  93.00° 17.64° 384" 1264 3.52°
Screw P.  56.54' 2315 1138° 1844  4.26°
95°C 10 min Hydraulic P.  84.50° 17.05°  1.31° 7.26° 352°
Screw P.  7150° 2266® 1570° 2184 427°
121°C 5 min Hydraulic P.  77.10° 18.54° 367° 1325° 339’
Screw P.  7850° 2277 1361° 2198°  500°
121°C 10 min  Hydraulic P.  77.55° 17.80° 292° 2422°  344°
Screw P.  7550° 20.62° 1381° 2062° 500°

“ﬂﬂﬁmwLmnrfmr‘fummﬂﬁ’uﬁ"lﬁ'zymuﬂﬁﬁ (p>0.05)

anmwmanu'[uuu'm‘ﬂmmumnmonugmauﬁudﬁggmqanm (< 0.05)
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5 min 10 min | 5 min
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Hydrauli;: press

Experimental Factors

10 min

5 min 10 min 5 min 10 min

95°C 121°C

Screw press

» b Fnusiieneiufianuuandrstihisddamead (p<0.05)

u
<
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2390 — 5507 Andniusia 100 ninthwinude aw
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£ o P A aa a a @ a X
a13eh 5 wanavsLAuNeslAsBnEasuniisaUsinaunaniaflls Usuimuantu uay
Ussnaulalatuluns i@ mansivnuviuuuutidanuda

Maltodextrin Production Moisture Lycopene content

addition

yield (%) content (%) (mg/100gdb)
(% w/w)

0 4.73+0.98° 16.73+0.06° 79.88+7.29°

5 9.94+0.74° 13.541+0.46° 65.86+0.87°

10 15.65+0.54° 7.52+0.33° 30.0840.79°

15 22.124+0.88° 4.98+0.06 19.80+1.22°

20 25134073 43510212 11.31+1.46°

a > Fawsfideiilunuaisidanuuandiusteiveddgnatn (p<0.05)

] Y o a dea wa o -
AN 6 Naﬁlﬂﬁ’:ﬂuuﬂﬂTﬂ‘ilﬁn‘ﬁm'ﬁuvmﬂﬂﬂuum"'l\'m']Un']W'llENN:Lﬁﬂl‘ﬂﬁﬂ\!ﬁ“’]Llﬁ\“lﬂULl’ﬂlUﬂﬂLlﬁ\?

Maltodextrin Color Bulk Dispensa- Swelling Solubility
addition density bility power
. . . (%)
(% wiw) L a b (@/mL)
(%) (9/9)
0 4840° 2850° 39.03° 025000 100%+0.00 390°+0.08  4.86+0.00™
5 52.06° 2543° 3561° 0274001 80°+0.00 294°+005 4.86+0.04
10 6329° 18.12° 3246° 0404001 46°+000 1.88°+0.10 4.86+0.03
15 68.20° 1406° 30.58° 0.36°001 30°+1.41  1.40°t022 4.85+0.04
20 7132° 11.76° 2881° 0.34°t0.01 254000 1.35%t0.16  4.85+0.00

“Liflanauandiust s dyumesda (p>0.05)
* > Fnwsieneiulununeiianuuanseiusnaiveddymesia (p>0.05)
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