Chapter IV

EXPERIMENTAL RESULTS

Lel Preservation of Fresh Lime Fruit by ControlledQ

Atmosphere Storage

Loelal Ihe Study of rate 0L 0, Uptake and €O, _Released

The results are shown in Table 1 and Figure 4, The
total weight of L7 fresh lime fruits used in the experiment

are 1,93 kilograns,

hele2 Effect of 10% 0,.4.5% €0, at 10°C and 89% R.H, on the

fresh lime fruits treated with 1000 prm Benlate

solution,

The experimental results are shown in Table 2,3 and

Figure 5-11

hele3 Effect of 10% 0., 5% CO, at 10°C and 89% R.H, on the

lime fruits treated with 2000 ppm Benlate solution.

The results of the experiment are shown in Table L,

Lelely Effect of 10% 0., 30% €0, at 10°C and 89% ReH, on_the

lime fruits treated with 2000 ppm Benlate solution

The following results are shown in Tabld 5,and Figure 12,
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89% R,Ha

Table 1

Rate of O, up-teke and CO2 released at 10°C and

o

ml O2 up-~ ml COa
days % Oa,v/V take % coz,v/§ released
kg-hr kg~hr
0 18.2 - 0 0
: 1648 548 140 Le2
& 159 el 240 Le2
5 15.0 2% 248 343
L 4.5 2.1 3.6 542
5 14,2 1 ap 340 245
6 14,0 048 - M 249
7 13.8 0.8 he3 2.5
8 13.5 e D Led 2el
9 13,2 1.3 5,2 1.7
10 12,9 S 5.5 1.3
5 12,6 A%, 640 2.1
12 2 ¥ 1e7 642 048
13 11,9 1.3 645 a3
1y 1345 L 6e7 0.8
15 3 ik 0.8 740 1.3




ml CO2 released

or

ml 02 up -take

kg-hr

- 2 3 1 2 4 " . A = — _— — 4
1 2 3 4 5 6 7 8 9 10 11 12 35 1k 15
time (days)

Figure 4 Rate of O, up-take and CO, released at 10°C and 89% R.H.
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Tahle 2

Effect of 10% 0,, 5% Co, at 10°C. and 89% R.H. on the fresh lime fruits treated with

1000 ppm Benlate solution

. > /U_ ’ 4 - 2 > . ' ‘
storage % | change in color (%) avewlbe 5 % |den- acidi~ ascor-
time loss : of f ) : bic .
e e AVE s AN N R A o K4 . |spoi=
(month) | in wtl frui't TSS o jacid
based . 2 . of of of H o e lage
g G 1G GY ¥ P B as ng/ )
ot (&) juicel juice| juice . leitric after
fresh F 4 ~/100mL
lime | 2 S

wit, : age

0 0 {100 0 ) 0 |38.5 | 24.7 {33,

===l 2.2| 8.0] 7.5 | 358
1 o |100 | ¢ 0 o |40 133091325 | 1005 2.2] g.0 7.7 3200 9.7
2 o |45 | 55| o | o {BSGERMLNIMP 2.2] 65| 74| 35.2l15s
3 e ol BT &1 B 0 |46.0134.2'132.9 1.04 2.3( 7.9 7.5| 32.3] 7.3
i %k s la 0 |100 |42.5]35.8 [34.8 | 1.03[ 2.1 7.0 6.3| 31.7 4.5
i b BB T kin 0 |100 |44.0]35.2[34.3 1.03 2.5| 7.6] 7.7| 29.6

> 5.8 0 0 O 4100 1A47:0434.0(32.9] 1.08 2.5) 8.4¢-6.,71 302

he



Panel taste score

Table 3

>

of lime sample after storage in

10% 0,, 5% €O, at 10°C and 89% R.H. for 4 and 5 months

8

skin, Flavor of Accepta-
Storage time colox of lime bility
fresh limg Jjuice
L4 months 8ett Tali 100 %
5 months 645 el 85 %

7411350945




Figure 5 Frésh Lime, Fruit at the Beginninéiaéi l

i |

the  Experiment

Figure 6 Lime Fruit After Storage for L months
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Figure 8 Halved Fresh Lime Fruit at the Beginning

of the Experiment
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Figure 10 Halved Lime Fruit After Storage for

5 months



Figure 11

Typical Damaged Lime Fruit Sample

due to Fungi
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Tatile 4

Effect of 10# 0,5 5% Co, at 10°C and 89% R.H. on the fresh lime fruits treated with

2000 ppm Benlate solution

- i
o : av, , . scor- %
10/;5 change in color (%) wt A/ % | den- | acidi-! agizr g
: of SRS et X { Spoie
sto e in wt ol wheof wol. sity ’ IS5 by acid ;
i based pH v lage
28° | on av. s of g °5 2 | mg/
time | ~esh G YG GY Y B (g‘) JULSREY 1 as o pfter
(mon A Juice | juice citric 100 STOL=
thS) wt. § B mL 5
acid age
0 0 wabis o o o |AFo I 920t 5l | 2.2 | 8.1 | 7.6 |32.8] o
o} 0 100 0 0 0 0 B o] teny Reb { 2.8 L 8k '} 72 V2.1 1R
2 0 5L L L6 0 0 0 3931 26,2] 34,61 1.0512:8 1 8.8 1 6.7 $29.1 ) 8.5
3 242, 18 352 30 0 0 323 4leb} 40.9) 1.0112.3 | 7.8 | 6.5 %5} 1.8
& s 0.0 @ [ 431 52 |0 |3.014L.9) 3f1.00]2.5 {60 | 66 197.3] 5.5
5 5.6 0 0 @ 1300 | & {37.5] 3951381 1.0 126 | Bl 648 Fova |l 8




Tetile 5

Effect of 10% 0,, 30% 002 at 10°C and 89% R.H. on the fresh lime fruits treated

with 1000 ppm Benlate solution

stork % change in color (%) av. | % Babdensil. | ascow %
loss ¢ X el o2 SPOim
age |in wt, Who/|/ 1 e V. by TSa .
. 08 | dity .
. based of = N pH acid lage
time - " ; of of of o
on av, G YG GY ¥ B A, fmh A og % e / FY-—
(mon-| fresh / juice . od duics as | &/ P
th)| lime (g) o9 citric 100 | stor=
wt. acid nl | age
0 0 100 0 00 0 Orpless=a3st30 a0t/ [ 2,1 | 8,0 | 7.5 | 35.21 ©
X 0 100 0 0 0 O WH3+5T 99T, 06 | 2.4 | 7.8 | 7.8 130.3] ©
2 0 75 e 0 0 WPVLERIPIRSST 20A4T 108 | 2.8 ] 9 | 18 ¥ 32,3 285
3 Rk 0 0 0 0 100 145.0] 30,0 27,91 1.08| 2.4 | 7.8 S5l | 28.8Y 7145
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Figure 12

Typical Damaged Lime Fruit Sample due
to CO2 Injury
1l - whole lime fruit

2 - cut section of lime fruit



with 1000 ppm Benlate solution

Table 6

Effect of 10% O2 ,15% 002 at 10°C and 89% R.H, on the fresh lime fruits treated

|

: 7Ty e T
% chenge in color (%) av. | /f % |den= acidi- ascor- %
stop-] loss N ; ”
Whe 4| Wt Ve sity 798 ty | bic | spoi-
in wt. . H / %
age of of of of b as % | acid| lage:>
: based " v . /A B :
g P GY | ¥ B LN -
time | it oG ool 3l ce citric mg/ lafter
on av, ( ; .2} 100 jstor-
(mon el (g) acid| ~* :
ml. | age
)| lime
Wl
0 0 100 0 0 0 0 40 Aled] 4001 1,081 2.2 | 844 | 7.5 1 30,94 0
1 0 75 0 0 O | o6 144 142,51 400l 1 02t 204 8o lima | ogizl o5
! o g1 0|0 0 {100 |37.5] 40.0{ 38.6| 1.03| 2.6 | 7.7 | 6.4 | 25.7] 75

el



Table 7

Effect of 10% 02,15% CO2 at 10°C and 89% R.H. on the fresh lime fruits treated

with 1000 ppm Benlate solution

o
72 hance 1 1l g , >
o Yoo change in color av. % % dens AR S B
i A1) W't. N e 4 W i
Witk iy e Whe V. sity o TSS dlﬁy bic | spoi-
time tnsed i % rrogy ©F of of op as % jacid | lage
on av. G YG X Y B i atitaas ﬁ/ ik
(mon |fresh (g) /| juicd juicd juice Sk DTS
th) | lime acid | 100ml| stor-
T ‘ age
0 0 100 0 &4 0 0 STt Tites | 2,2 18.0 | 7.8 |33.7 0
i 0 100 0 0 0 0 77 1423 [ 4lal LA NE T 2.2 £ 858 1 .0 1230.2 0
2 2 A 63 0 0 0 i AU T 402 138,31 LoV 2.4 | 749 | 6.9 | 28.6123.3
2k | 4.6 A 8 | 0 300 | 43 12871367 105 2.6 1 1.5 1 6.2 | 20 |6
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Table 8

Effect of 5% 0,, 5% CO, at 10°C and 89% R.H,

with 1000 ppm Benlate solution

on the

fresh lime fruits treated

o N l ’
i o/; G change in color (%) 31’ % % dene acidi-:‘ ascor- #
age g;;,ed of Wbl V sity ol Iss v | bic| spoi~-
Wt on nie i t - g fruit| ‘of | of of op |as % |acid| lage
(mon- | £resh ¥ e i (g) |juice|juice|juice citric mg/ pfter
linme i o
th) g acid POOmL | stor-
age
0 0 100 0 0 0 3400| 41.1| 39.21.1.05]| 2.2 G2 100 301D
0 100 0 0 0 3640} 4ledl 3943 (Pl 2.4 1 B2 1 7.3 30,0 50.0
2 : 8 62 38 |0 0 324511367 35:8( 103 { 2.4 | 8.0 | 7.02] 29.21 o
3 Lot 0 22 45 33 3651 42,5 41.8] 1.02 2 1 leB 4 B9 71:99.3 Lt
b 29 0 0 3501 & 32.0 40.7| 39.6| 1.03 | 2.38| 7.2 | 6.3 | 29.5] 28.0
5 Lead 0 0 0 |100 38.0] 37.3] 36.5] 1.02} 2.5 | 7.6 G 127 LT1 0

Sh



Lele5

l§-0106

Le24s1
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Effect of 10% 0., 15% CO, at 10°C and 89% R.H, on the

fresh lime fruits treated with 1000 pom Benlate

solution
The experimental data are shown in Table 6 and 7

Effect of 5% 0., 5% €O, at 10°C and 89% R.H, on the

fresh lime fruits treated with 1000 ppm Benlate

O

solution

-

The results of the experiment are shown in Table 8,

Le2 LIME JUICE, CONCENTRATE PROCESSIN

Quality of Ijime Juice

The physical-and chemical properties of fresh lime juice

and concentrated:Iime juice are shown in Table 9

Table 9 ;

Physical and Chemical Properties of Fresh Linme

Juice and Concentrated Lime Juice

Quality factors Fresguiize Ci?;gngiizzd
Total soluble solid °Brix 6 30
Acidity (mg/100 ml) 7438 ' b8y
Ascorbic acid (mg/100 ml) ' 20ert 128450
% Ascorbic acid loss - 9478
Color rormal slightly brown
Flavor very good good’




L7

4e2e2 Effect of Storage Temperature and Storage Time on Quality

of Concentrated Lime Juice

he effect of storage temperature and storage time on total
scluble. solids total acidity, pH, ascorbic acid content, optical
density, color and flavor of concentrated lime juice are shown in

Tatle 10-16
Table 10

Effect of storage temperature and storage time on total

e O . . . .
soluble solids \"Brix) ¢f ,concentrated lime Jjulce

Total soluble solids CBrix
Storage
2 Robm  temperature (28°C) 10°%
' with addition with addition
(Week) Control of 300 ppm Control of 300 ppm
KRB KS O
282 5 2 gy

0 Re3 - Rheh Rlpe3 Rhely
2 2he O 23.0 iyt Rla O
4 25, U LN, 23.0 240
as 23.7 28,7 23,4
g 245 24,0 24,0 2440
L6 R3e2 ‘ 2562 23.5 2o
2 283 2235 2l 25
14 23.6 232 20 23.6




Table 11

acidity of concentrated lime juice

48

Effect of storage temperature and storage time on total

Total acidity, % as citric acid

Storage Room temperature (26°C) 10°C
time with addition R with addition
(ieek) Control ofKBgOOppm ontro s Y-BEOSpgm
2225 2R
0 29,42 797 R 4R RTe N
2 26{86 26432 27 Vi 26,97
4 27400 2700 26,64 27.38
6 27430 26,70 729 26,21
8 2. 25 26y 26,29 26,83
10 27 +R9 2R 2130 el o Gl
12 26,57 PR3] 26,19 R7 T
14 2748 RT7.02 774 R7sl3
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Table 12

Effect of storage temperature and storage time on pH

value of concentrated lime juice

pH value 3
Storage Room temperature (28°C) 10°C
time | with addition with addition
(Woek) Control OfKBgOOppm Control OfKBQOOppm
et 22D
0 2 o J R =17 | Rel
2 ) 48 ReR Red Re2
4 2.4 2e3 2edh Re3
6 RoR 2o 23l 2¢2
8 A 22l 242 Reid
10 e Y 2.2 242
12 2e2 2y el Qs
14 R 242 2al Red




Table 13

50

Effect of storage temperature and storage time on ascorbic

acid content of concentrated lime juice

Storage temperature

Stor- ;
Room temperature (28°C) 10°¢C
age - ,
e with addition X with addition
B Control of 300 ppm Control of 300 ppm
(veek) . £l o oS5
A ~ -, T 2Z2p> " |ascorbid BsnoTMie.
ascorblcsscor= |agcorbic —ascor- aoid [Bsceriic a oJ 18 o o
acid |bic eeid zeid |bie-acid acid %CLd bic acid
mg/1.00mL | reten= | /7 00mL reten= mg/100ml oo | Fl/100mL reten-
tion 1 tion tion tion
0 109,09 |100.00 | 168,42 1100,00 | 109,09 ! 100,00 | Lo8,42 100.00
2 102,60 | 94.12 | LO4FOA 1 96.56'| 106420 | 97.35 |105.12 96495
4 .39 | E7.77 | MERIO T T 22e 51 98443 | 90.23 | 103.08 95,07
& 97.40 | 89,201 9LT83 | 64.73 97.38 | 89.26 |100.75 S FAT
10 89.10 | 81l.74 | 86,97 | 80,22 | 90,70 | 83,14 [102.,80 | 94.85
12 80,68 | 73411 24.30 | 86.97 8¢25 |- 80,90 | 95,30 87.35
1 72,70 | 66,60 82,50 | 76,09 | 79.60 | 79,97 | 89,00 | 82,09
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Table 14

Effect of storage tempersbure and storage time on percent

S F
of optical density at 410 m A& of concentrated lime juice

" Optical density
Storage Room temperature (23°¢C) g
time Goridiit with a.dd.j_tion Gt with add_i_tion
(week) of 300 ppm - of 300 pem
£,5,05 K,S,05
0 4845 49 0- 4845 49,0
2 57.3 49,0 4940 49,0
4 54,40 52,5 51.0 51.0
6 5940 4740 54e 0 LA
3 7540 53.0 570 L85
10 9047 61.0 £9.0 53.0
12 N0 | o 53,0 86,0 53.0
1 %.0 . 6559 83,0 5440




Table 15

Effect of storage temperature and storage time on develop-

ment of browning of concentrated lime juice

@

Development of browning

Storage Room temperature (26°C) 10°C
tme with addition with addition
(week) Control - |- of 300-ppm Control of 300 ppm
K25205 K2S205
0 v ‘ 0 0 0
2 + 0 0 0
4 ++ 0 + 0
6 ik 0 # 0
& b O o 0 3
10 e 0 et 0
s N e e 0 ot 0
14 ettt +* et 0




Table 16

laste panel score of concentrated lime juice during

storage test.
; Average taste panel score
Storage Room temperature (2800) | 10°¢c
time with addition with addition
(week) Control of’ 200 ppm Control of 300 ppm
1{25205 K28205
0 6,8 642 6.8 642
2 5.5 547 6.2 59
4 5.7 5a7 6.0 547
6 4o 9 Sl 548 5¢9
8 e 5.1 5..0 G0
D “ = 544 5.8
12 - 5 541 504
1 s 5.0 47 Ba?
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