- s

a0 < o
nﬁrﬁnyﬂﬁ?uﬂmETnﬁuuﬂ:maﬂaqaﬁnﬁﬂTuﬁaqquTuﬁQﬂLnnﬂaquﬁuzuqqnuan

L I AN 3
uWH iy Lsaauaﬂwyzu

065986

3

P4 i
v dwuail ifug il INMsTNYAn N gn U T e an s
a = a
ueundzaLadl iwada
o T | ar LY _r
VUMY 991890 T Ingna

W, A, b&me

| 16028287



THE STUDIES OF LIMONIN CONTENT AND

THE EFFECT OF INCORPORATED AIR IN PRESERVED LIME JUICE

Miss Suparat Reungmaneepaitoon

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science
Department of Chemical Technology
Graduate School
Chulalongkorn University

1978



Thesis Title The Studies of Limonin Content and the Effect
of Incormorated Air in Preserved Lime Juice,

By Miss Suparat Reungmaneepaitoon

Department Chemir.-:al Technology

Thesis Advisor Assistant Professor Vicha Vanadurongwan, PheD.

Assistant Professor Suchata Jinachitra, M.Phil.

Accepted by the Graduate School, Chulalongkorn University

in partial fulfillment of the requirements for the Master's degree,

...... =", ... .. Acting Dean of Gracduate School.
(Asslstant Pro*essor Supradit Bunnag, PheD.)

Thesis Committee

””L/ e A fp}hvwvv;'\ Chairman
(Professor Prasom Sthapitanonda, Ph.D.)

=t )?M #MM.{— e.. Member

(Associate Professor Maen Amorasit, M.S.)

&"Uk’i“ ."?j{.’,\.'.‘.‘.‘f !".‘-ﬁ.‘r;;{: - sien.s  Membex

(Assistant Professor Suchata Jinachitra, i1,Phil,)

Vicks Voo

(Assmstant Professor Vicha Vanadurongwan, Ph.D.)

Copyright of the Graduate School, Chulalongkorn University



uvq s ¢ =1 o a = _‘ Im . -
WM UTUT ﬂﬁTﬁﬂﬁﬁﬁTuﬁmﬁiuuuu@zﬂ@ﬂﬂdﬂﬁﬂﬁﬁluﬁﬂd?ﬂﬂLuwﬁﬂlﬁu

v

2949 YU ZUIDUDY
.- ¢
FNaN WNEM g Lrﬁalmiﬂniu
JJ A vl P
DI TUNL TN n?ﬂﬂﬁﬁﬂiﬁ;ﬂ?d A7, 291 ARTIAITTY
IJI Pl

LEIURIEATIIITY §IN Fu=Ing
a = o
LUUN AT LAl L VAR
3
Tnarfinua ndino : /

{
HAANLD

v

Ul Ja:t'dlv':
ﬂﬁﬂﬂﬁﬂﬁﬂﬁ?ﬂﬁu?ﬁﬂ 4N ﬁﬂ?ﬂ ﬁ TﬂﬂumLnﬁﬁulﬂﬂﬁuuﬁﬂﬂﬂ?ﬁﬂUGUﬁ1
vl ]

1
rﬁﬂmulanwﬂnaﬁTaLuuumqnnaﬂauuuﬁaqnantLsnﬂuWTMuraﬂu alulutan 8%y

4
Wan Loy nﬁsLﬂauuuﬂaqmaqaﬁruﬂuagﬁur:u:tﬁﬁﬁﬂaanﬂrlnu ULaZdNWIRINAT
- E a= EI: Avcgqy. “ ad o a a qd'
INUTAUVIITM TAULY 9 WATHEL AN T ARBAR BanaLa 2vat TureR Tutull v s dy
I 1 v
Vwnanslqi®  Teuledgauninr] fLﬂLuﬂ?ﬁTunqruqﬂ?uﬁmmaaﬁTuﬁu o, g~ 1ALy
11 i 1
Tnrillualansalm ?ﬁﬂﬂﬁ?ﬁﬂﬁﬁmmﬂuuﬂWu?ﬁ Wea u:a —_— aquﬂu@ﬁuﬁquwﬂq

ﬁﬂﬁLﬁﬂﬁLMﬂﬁ nﬁa1ﬂw Win) Jﬂﬂl“ﬁﬂﬁﬁflnﬁ TﬁBﬁﬂmﬂﬂﬂuﬁﬂ uﬁ1111ﬂuqun4

a0

4
ln lﬂﬂUM?w?ﬂMWﬂd haz ¢ Lﬂﬂuﬂ?&mﬂﬂﬂlﬂu ?GLﬂﬂﬁ1%ﬁﬁT ln ﬁUﬂULuﬂﬁTﬂﬂﬁﬂQ
1

Uﬁﬁrﬁﬂg?ﬁcﬁflﬁnﬂd B Tnuuamﬁﬂfuqquuuuuﬁnunﬂaq?ﬂﬂLnnuﬂu“uﬁﬁlﬂ b dlaw
Tuﬁqq b ﬂﬂﬂﬁuu ﬂiuﬁmaTuuuunﬁiLﬁquuuﬂoqiuuunuutﬁuéh ﬁh?ﬁﬂﬁ?lﬁuﬁﬂd
USumud Tuunnarius uﬁqnuauﬂanﬂﬁﬁLéuutuﬂﬂ1vma1wna SN e
ﬂQHTJﬂﬁL%HUTﬂTLJM ﬂ?hﬂmlTuuuﬂﬂdJ%MSUﬁ?ﬁﬂQSM;ﬁTSﬁ;ﬂQ €. 8E=b, oo éﬁu
Tusrudan ua:tﬁm%uﬁq va=9t ﬁﬁﬁlugauéﬁuﬂéﬁ?ﬁﬂéﬁﬂﬂﬁtﬁﬁﬂL?@;i?%,ﬂ?uﬂm
ETnﬁuéqﬁlué ﬂLﬂéUHﬂﬁ?ﬁﬂ%TMTULﬂW 1874 uaﬁTmu Tursmaemauniswdieest oo

v
o

4
ﬁmﬂﬁﬂ%ﬂQUﬂM"ﬂﬁﬁﬂamMQMﬂLUU (e ) UGLJHNHENTU%QQ?ﬂﬂLﬂUHWUﬂQ (4 lﬂﬂu
1t rog

1M1ﬁ? Lﬂﬂaﬂ?LﬂUﬁ?ﬂIUﬂﬂﬁM 1ﬁumﬂﬂﬁﬂﬂﬁﬁﬂﬁWﬂﬁﬁﬂﬁ1ﬂumﬂﬂﬁfﬂxﬂlWﬂQ °G ﬁﬁﬂq“

v



% a5 Y o o o g - < < ¢
%ﬂﬁGUﬁuznﬁdmlnlﬂLﬂﬂﬂﬁ?Lﬁu?:Lﬂﬂﬂu~ﬂnﬁﬂﬁﬂaﬂﬂﬂﬂﬁTLnnuﬂunq o0 AUAM
E 2

1 v 1 [y 1 1 ]
" - £ e - = <
WWZUITNUANAIY meo @21 LU UG YR TUAE 1Tun Lumn buga L dne =i S nanus

4 o
LaaNnuign

l ] 1 v 1 v

ﬂﬁﬂﬁﬂ%ﬂﬂluﬁﬁﬂﬁﬁdJu\dﬁﬁMTT?UWL uﬁﬁﬂfﬁﬁﬁﬂuu ﬂﬂﬁ&ﬂﬁﬂﬂﬂdﬂﬂ”-ﬂﬁﬁ

b X J

LHBLﬂﬂmarhﬂUWLUuuﬁ"DW1ﬂuuﬂq amanuannqa mwﬂdnqrtﬂauouﬁqmaqaua~
I 4 £ 73 it

ﬁﬂfﬁ&ﬁﬁﬁﬁﬂQQQWqﬂuﬁLUUWH dﬂﬂﬁ?ﬂl?ﬂlﬂﬂlf?ﬂu uﬁﬂ“ﬂﬁﬁﬁﬂﬁdﬁﬁuﬁﬁtlhﬂlu1ﬂ

ﬂ Y ! NS 4 @ g a & 4

91 d:ﬁﬂﬁLﬁdMLNﬂﬁlu?i,=ﬂh$ﬂ33?t”ﬁﬁﬂﬂu LuaLﬂqumugnqtﬂuaztﬂﬁﬁulﬁu

““: < M ar ‘! ar o -

ﬁuﬁﬂﬁatqruaﬂu@:ﬁmnﬁwuqLﬁﬂﬂﬁaufumaq?qﬁ < Lhou ”?Lﬁ&?ﬂﬂﬁﬂﬁﬁﬁﬁﬂ%ﬁﬂd

v l L7

[

4
uﬂh"uﬁﬁﬂTﬂﬂ?ﬂLﬂdﬂﬂmMWUﬂLUU ?PﬁﬂﬁULﬁ ﬂlWﬂQ &% LMﬂLﬂU1ﬂ b ﬁﬂﬂﬁﬁ ﬂau

nﬂftnumamanuuaq lwaauﬁn°uﬁq9 LJ@aquLJunuwMﬁqnﬁulu s LABY Ua
1

Qﬂﬁnuﬁﬁ”qwﬁ?ﬁﬂuUﬂﬂﬁﬁ|u </ Al AT IRV T LT dunuTdnanl 10 moo @UlYU

v ]

f [ < ¥
ﬁuﬁqu?UrQUﬁaaquﬁqr;ﬂﬁuuauﬂ nwsamﬂnnn 19 TUT L UL suAwA9an L e

v v 1

. Lﬂﬂui?ﬁﬂ?ﬁiﬂﬂcLTﬂu1uTﬂ1 ﬂwuﬁ?ﬁnlhuuULﬁﬂﬂu



Thesis Title The Studies of Limonin Content and the Effect of
Incorporated Air in Preserved Lime Juice,

Name Miss Suparat Reungmaneepaitoon

Thesis Advisor Assistant Professor Vicha Vanadurongwan, PheD,
Assistant Professor Suchata Jinachitra, M, Phil,

Department Chemical Technology

Academic 1978
ABSTRACT

A serious problem in the production of juice from citrus
fruit is the bitterness in the juice after extraction from the
fruit. Limonin, which is converted from non bitter precursor
limonoate A~ring lactone is responsible for the bitterness which
developes at o rate depending upon storage time, condition and
method of extraction. The limonin was extracted from the juice
using chloroform and its content was determined spectrophotome=
trically in the form of limonin 2,4-dinitrophenylhydrazone. 200
or 300 ppm of potassium metabisulfite or potassium sorbate were
chosen as additives since it was found in the previcus study that
the qualities of the juice treated with these additives were
acceptable after 2 months at room temperature and 4 months at
refrigerator temperature. These two chemicals were shown to have
no significant effects on limonin after 6 weeks of storage time.
During 6 weeks limonin content varied with increasing tendency.

The rate of increase of limonin in lime juice treated with

Vi



potassium metabisulfite was lower than that of the others., The
limonin content in the fresh lime juice was observed to range
between 4,55-6,00 ppm and increased to a level of 13=15 ppm

after pastevrization, It appeared that most of limenin had
already been formed from its non-bitter precursor just after
pasteurization, The experiment showed that the quality of lime
juice treated with potassium metabisulfite or potassium sorbate
including controiled lime juice gave the same acceptability
results at the end of 4 months at refrigerator temperature, while
at room tempersture the zcceptability was reduced to 14 weeks for
the treated juice and 10 weeks for the control. The viteamin C
retention of the lime juice treated with 300 ppm of potassium
metabisulfite was the best,. »

It was shown that incorporated air had effects on the
quality’of lime juice at room temperature and refrigerator tem-
perature, High storage temperature enhanced the deterioration
of lime juice in view of browning development and ascorbic acid
destruction, Preserved lime juice with incorporated air stored
at refrigerator temperature was acceptable at the end of 4 months,
but the vitamin C retention was lost to 5% at the end of 6 weeks,
At room temperature lime juice turned brown after 1 month and there
was no vitamin C left at the end of 4 weeks, The addition of
200 ppm of stannous chloride solution results a better appearance
and vitamin C retention after 1 month in comparing with metabie

sulfite,
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