Y] a a d
1ﬂ§ﬂ§933ﬂﬂ1uwuﬁ
TaunadIngdy A INNSEnEAsIans

A o a [ A Y
INNAFATUHIU AN (1nA 11 TadazNMIIANIaLIAA0Y)

Sayan

o a a sa Y]
maluladuazmsansaanaoy AIMNFFNTAULINADY
T MK

1 Y Y
5ee  mslsziiuiginstimihdulesanaziihdululszmalne

Life Cycle Assessment of Pineapple and Orange Juice in Thailand

U a

M ITY UNAINMNT TUYTIND

lanarsanivreulag

o a a d o
®1ﬂ1§ﬂﬂﬂ§ﬂy13ﬂﬂ1uwuﬁﬁﬁﬂ

o v o
( D11TYTAUNITIU WIAN, Ph.D. )
dd’ a a Jd v
@1%1581’]‘1.'%‘?]‘9137]81141"”455334
( Associate Professor Shabbir H. Gheewala, D.Eng )
Y t4 a
HINHINIAIV
9 v L4 @ a 4
( EJ“HUEJﬁTﬁ@]ﬁTinifJi]ﬂiﬂi]Hm UYINTINWA, Ph.D. )

U

UNAINGEE HHINL SN BATATAI ST

Jd v
( 5O9MANTINTINIUT T5¢Na, D.Agr. )

a A LY

AUUAVUNAINGAY

A A
HUN {(QRRY) N.¢.




Ineriiwus
4
1394
mslsziiniginidiathdulzsauazinduludszme Ine

Life Cycle Assessment of Pineapple and Orange Juice in Thailand

Tag

UNEINNING 5UYTGNT

1Uoe

Y] a A [

VUNAINYIQY NﬁWaﬂmﬁ’ﬂ!ﬂ‘H@iﬁWﬁﬂg

4 4 1 = a v oA [ A
Lﬁﬂﬂ?WﬂJﬁNDﬁiﬂ!&Lﬁ\‘lﬂimilJTJﬂEﬂﬁWﬁ@lﬁJﬁ']Uﬂ!"ﬂﬂ (L‘ﬂﬂIuIaglLa%ﬂWiﬁ]ﬂﬂWﬁﬁﬂlDﬂé}@N)

o 9

W.A. 2553



pnns suilsand 2553: mslsziiuiginsiianaasuaninduilzsanazidululszmalne

Waninenaasuvimiaga (naluladuazmsdamsaunaden) @1wiivunaluladuay
o 2 a a = o= a a ¢

MITAMIAUIATON MATYIINGIMIAASdaIAdon 819156015 nEIINeTNuTHdn:

9191365AUMIIY 1IAT, Ph.D. 112 19N

a v W aa ?,’ 1Y 2,’ 9 A o s A a
mstsziiuiginsiinvenindulzsauaziidululszmalne Tiaguseasdinolsziiu

A v o Aa ] 1 a H

HansgNUAeduaAdeN lasaaeAininidin aseouaguAamIwIzlgn nszuaumsHantiwaly
9
(FWIMINanMBUzUTINasdLlasale) MInszateduml MIsimiite mIus 1na azmsamsveado
1 1 Y 1 v
aaeaIuMsvUdIneIvo lunniuaeu odwunausTouzBdunadoutazuuINIMIlsulse
b4 Yy =y o a o A 2 ¥ o 3 o
swnams lanasdeyaisznoumsaaduladguiumsnainaunadon Tassmualiindulzsauas
%’ 9 9 d‘ ( a I ] a 4 o 9 9 d'
Wdunieudy 15103 1 aas Wumizglumsinsgy ordeveyaasvudnazasv1eenngIuun
= a o a g U = 1]
szoznamitgndy 25 1 uazmskaadsedtvesTssnuwamirdulsa 1 we. 2552 daudeyaveans
4 2, 4 ' a ~ =

Ugnduilzse uaznszurumseantidy sauisdeyamivayuou wu msnaalilih a5l uagijoni

a a

a s o A 2 2 |l 3 a
FWTWNINToyanAsll kamsinIzHYeyaly T emsaunadon UsFNUSuwi Hendl nazas
o v o A A v ' o g YR A Vo b a '
mdadagisnldlumslgndu gennimstgnduilzse ualdnuniesni dauiunoumswan wun
Wanamsldwdaalumsvudedulldalsenu gennmsvudeduilzsa s i sazmslgwdsnulums
a 39 ' a ¥ o ' a P v A M v o Aaa
HAMNANGINIIMIRAMINAUZIA 1.5 111 HamsAasIzHRansEnUaoawIndon TaenaoninIni¥ia
v A0 %y oA 1 1 ¥ o ] 1A ) A o '
vaymhduinwansenulunnnqueansznuganinhdulzsa 2-4 1 uatins 1l Tesunaudina 4
A -~ ' & ~ ' i a ¥ 4 2 A Vo
w1 iesnnwanaadulzsaliviinagannduioAade manuuazszezaMsnuNe WINY 1n
= H X A AqQYa A A 1w v ¥y oA A )
nfeuieunnlnaniwaldnaewstian iamiudminu wuamhduilinansgnuasadunadonlunn
[ v Yo 1 dyw 1 a aa s
AGUNANTZTNUININNFUYZIA 1.2-2.4 1911 UBNINTTIND NN FULUIIJUUIA 200 Hadans Na
HanIzNU IUNANGUNANTENY GINNMFULVITIVUA 1,000 Hadans Uszana 2 m1 Taeliaungainms

a @

1¥ingautaznasulumsnannsuzussagann uuamumsdSuljaussousd@unadonuea

a o ' o a A d" A AqQY a ?,‘ So’ Y I [9] Aada o
pandm 0199118 Iaennsaudowsemacildnaa lorhoniniuaiumasssumantigneninlu
A -4 a o a =
msaaranszNUAoaLIAdeNa 15-93 lesidus madenldijeaunsdnaunumsldijeniilulsuum

v 9

gaNIzFIeaaRansznuasduaaouTuTuABUMIINEATNITY KAMsANBIMIUs2luigingdin

o Yo A 4 v A s A ) Yo Y a
gaamnsalgauiiumnandaunadenilszoni 3 uaznainasven ieudadvoyalinudus lna Tag

° Yy a Aq 19 A v A A A ¥ o A = o '
Uu$u11WQUﬁiﬂﬂWiﬁi%ﬁﬂu?ﬂﬁﬂuuﬁgﬁﬂ1wauﬂ1ﬂ1ﬂ!aaﬂﬂuu1ﬁﬂﬂ$§ﬂuﬁNﬂ1ﬂNWﬁﬂ§$ﬂUﬁ1ﬂ31

Y
°

9
WY

A A I a a J
A a'lflﬂJ’f]“lf’f]’fJ'lﬁnﬁﬂﬂﬁﬂﬂ??ﬂﬂ?uwu‘ﬁﬁaﬂ

=)
f2)))

A
YUY



Phakaporn Tanaparisutti 2010: Life Cycle Assessment of Pineapple and Orange Juice in Thailand.
Master of Science (Environmental Technology and Management), Major Field: Environmental
Technology and Management, Department of Environmental Science. Thesis Advisor: Ms.

Rattanawan Mungkung, Ph.D. 112 pages.

Life cycle assessment of pineapple and orange juice in Thailand has been conducted to evaluate the
environmental impacts throughout the supply chain. The scope of study covered agricultural system, juice
processing (and aseptic carton production), distribution, sales, consumption and final disposal including related
transport at all stages. The objective was to evaluate the environmental profiles for further improvement and to
support the product environmental declaration for environmentally-conscious consumption. The functional unit
was set as one liter of juice. The inputs and outputs associated with the system boundary were collected;
primary data for 25 years of orange cultivation and a pineapple production in the processing plant in 2010,
supplemented with the secondary data of pineapple farm and orange juice processing as well as other
supporting data such as the production of electricity, chemicals and fertilizers. The results of inventory analysis
showed that oranges require more water and higher application rate of fertilizer and pesticides but less land
area compared to pineapples. Oranges require five times as much energy for transportation as pineapples. The
energy consumption for orange juice production was 1.5 times that of pineapple juice. The potential impacts of
orange juice were two to four times higher than pineapple juice, except for land use which for pineapple juice
was four times that of orange juice. When the impact indicator values were normalized to the daily requirement
of vitamin C (instead of the comparison on a volumetric basis), the results indicated that the environmental
impacts of orange juice were 1.2-2.4 times that of pineapple juice for all the categories considered. The impacts
from the 200-ml aseptic carton were twice that of the 1,000-ml carton, due mainly to the higher use of energy
consumption for filling and packaging material production. For environmental improvement, the change of
energy carriers for producing steam from fuel oil to natural gas could potentially reduce the impacts on the
GWP by 15-93%. To reduce the impacts on the cultivation stage, organic fertilizer could be used to replace
chemical fertilizer at an optimal quantity. The results of LCA could be used for Ecolabelling type III and the
GWP result could be used for carbon footprint labelling. Based on the environmental information provided, it
was suggested that pineapple juice should be preferred for environmentally-conscious consumers as well as

climate conscious consumers.

Student’s signature Thesis Advisor’s signature
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