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Abstract

This project is a research on influences of acid types and pH and amount of sugar
(sweetness) on the solution of carbon dioxide in producing carbonate longan juice. A number of
experiments were done by adding 3 types of acid into each group carbonate longan juice
accordingly. Those 3 types of acids are as follow Marric acid, Citric acid andTartaric
acid.Remarkably, these 3 acids are always found naturally in longan fruits.In each experiment, the
pressure was set at 2.5 Bar while the temperature was set at 5 Degree Celsius. And the
dissolution, amount of carbon dioxide and pH were measured after the variable period of time,
which are 5, 10, 15, 20, 25 and 30 minutes for each experiment group.The result shows that each
of the three types of acids reacted differently in dissolution in the water, but did totally similar in
dissolution in the carbonate longan juice.For the pH number, it had very little influence on the
dissolution of carbon dioxide since the values of pH and volumes of carbon dioxide measured at
any time period were almost unchanged.The number collected from measurement of amount of
supar (sweetness) shows that, with the amount of sugar at 12 and 16 Brix, the amount of sugar
dissolution are the same.Next, products from each experiment group were tested in order to find
out the consumer’s acceptance on carbonate longan juice taste after adding 3 types of acids.The
result was based on a comparison of quality by a ranking test, and the analysis by ANOVA
method.Due to the statistical analysis, the consumer’s most favorite taste is the carbonate Jongan

juice with marric acid added.
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10. n3AUBEABSFIN (Ascorbic acid)
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dusenoud1en iod luera iBodlouds

Ay (%) 81.10 17.80
TasTu (%) 011 0.40
1du'lo (%) 0.28 1.60
Talsau (%) 0.97 4.60
11 (%) 0.56 2.86
3 Tulaasa ) 16.98 72.70
wanuanudey @launaass/100n3w) 72.79 311.80
uaawrey (aansu/100n5u) 5.70 27.70
man @adnsw100n5y) 0.35 2.39
Woavloda (adnsu/100n5w) 35.30 159.50
Iiiu® (JFadn3u/10005w) 69.20 137.80
Tmfey @adniu/100n5w) - 4.50
TunaiGey @adnsu/100n3u) - 2012.00
Tuordu @adnsu100nw) - 3.03
Iiiud (Saansu/100n5y) - 0.375
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hwiinma s st dmiin | VSusweauded

Wit (ﬂﬁ’n) waon(nsu) L’lfﬂ(ﬂ‘?i.l) wdansu) azmmfﬂ" brix)
Mudles 5.02 0.78 3.18 1.06 17-19
299 14.47 2.47 10.02 1.98 20-21
Fyuy 12.9 1.74 9.41 1.75 21-22
Tudn 9.91 2.02 6.35 1.54 18-20
WANDa 15.17 2.37 11.5 1.3 21-22
Yuaulds 15.89 3.06 10.43 2.4 20-21
UAINDY 13.96 2.67 9.31 1.97 18-20
(17 13.9 2.4 9.59 1.91 19-20
HouTon 15.28 2.97 11.14 1.17 20-22
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1983 (2526)

1984 (2527)

dy °y at E
UBNEA (% HIHUNLHA)

19.8+0.2 16.5+0.7
nlfenwa (% i) 35.740.6 35.60.4
Vnawesudefinzmoth %) 20.10.1 18.320.2
Psnanhmatinuna @adnwniu) 184.0+7.0 154.0+11.0
g Insa dadndu/mnin) 72.0£15.0 29.043.0
nglasa (adnsu/mniv) 22.0£17.0 17.0+1.0
Wialae @adniu/mi) 28.0+17.0 23.0+1.0
USinunsefilamsn'l§ @odnsuauyadmni) 2.320.10 2.140.1
pH 6.2:+0.1 6.420.1
nsadasn (Hadnsuanyad/niy) 0.13+0.01 0.120.01
nsaudn@adnsuauyad/niu) 0.89+0.16 0.35+0.07
nsadnFiin (HadnTuauyad/mniy) 1.85+0.19 1.1540.11
nsawoanesiin Tadniuniu) 2.000.2 1.40:£0.20
USnavosiiusaiianun (ladnsu/niu) 0.8020.1 0.520.1
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ZAHM & NAGEL CO., INC.
PO. BOX 400 . 210 VERMONT STREET

VOLUMES OF CO, GAS DISSOLVED IN WATER

HOLLAND, NY 14080 USA
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oy
AT N.11 Chart Fisher and Yates (1942) — Ranking test (Scores for ranked data)

| T_he mean deviations of the 1st, 2nd, 3rd ... largest members of samples of
different sizes; zero and negative values omltted
' Urd,inal : Size of SBITI]JIE'
number i 9 3 4 5 6 7 8 9 .10
1 056 08 103 116 127 135 142 149 154
2 030 050 064 076 085 093 1.00
3 020 035 047 057 0.66
'\ 0.5 027 038
6 0.12

11 1 13 14 15 16 17 18 18 20

158 163 167 170 174 196 179 182 184 187
106 112 116 121 125 128 132 135 138 1.4
073 079 08 030 095 098 103 107 110 113
046 054 060 066 071 076 08 085 083 09
022 031 033 046 052 057 062 067 071 0.5
010 018 027 034 033 045 050 055 059

009 017 023 030 035 040 045

0.0¢ 015 021 026 0.3

0.07 013 0.9

0.06

O W oo ~J OF e Ia L3 B —a

—

2 2 23 24 25 28 27 3 29 30

189 191 193 18 187 198 200 201 203 2.04

143 146 148 150 152 154 15 158 160 1.62

116 119 121 124 126 129 131 133 135 1.3

09 098 1.0 104 107 109 1M 114 116 118
078 082 08 08 091 093 0396 098 1.00 1.03 .

063 067 070 073 076 079 0582 0.8 087 039

049 053 05 060 064 087 070 073 075 078

03 041 045 048 052 055 053 061 084 067

024 028 033 037 041 044 048 051 054 057

012 017 022 028 030 034 038 041 044 047

006 011 016 020 024 028 032 035 038

005 040 034 048 022 .028 029

0.05 008 013 017 0.2

0.4 009 012

0.04

— v — — — -
N Sl b — DO~ O CH P G P =
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o
ATINN N.12 Structure regulatory status, and key physical and chemical properties of several

acidulants, .
Acid Pk, Physical form Melting point Solubility Taste
] (/100 mL water} characteristic
Acetic 475 Clear -8.5 Soluble Tart and:or
colorless liquid .
Adipic pK, =443 Crystaline powder 152 19.(20°C)  Smooth lingering
pK,= 541 83 g (30°C) tartness
citric pK, =3.14 Crystaiine powder Anhydrous, {53 181 g.(25°C) Tan; delivers a
pK,= 477 Hydrous, [ 35-153 208 g. (25°C) “burst” of tartness
pK, = 6.39
Fumaric pK,, =3.03 White granules or 286 0.5 . Q20°C) Tart; has and
pK,= 444 crysizline powder 9.8 g (100°C) aflinity for grape
flavors
Gluconodelta- 3.70 White 153 59 p.(25°C) Neatral faste with
factone crystaline powder acidic aftertest
when hydrolyzed
Lactic .86 Liquid, 2lso 16.8 Very soluble Acrid
available in dry form
Malic pK,= 340 Crystaline powder 132 62 g. (25°C) Smooth tartness
pK, = S.11
Phosphoric pK, =212 liquid Very soluble in hot Acrid
pK,= 1.1 water
pK,; = 12.67
tartaric pK, = 2.98 Crysialine powder 168-170 147 2. (25°C) Extremely tart,
pK, = 434 augments friut

flavors

fut : dautlasen FDA (1988)
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A13°19% N.13 Chart Tukey’s test (S

0.05)

d range at the 5% level, p =

1Z€

ificant student
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CC, a1 ()
afad 0 5 10 15 20 25 30
1 0 125 | 1.70 | 2.00 | 220 | 2.35 | 245
2 0 130 | 165 | 1.95 | 225 | 2.30 | 2.40
th+nsa8n pH 5 3 0 | 125 ) 165 | 200 | 220 | 2.30 | 2.45
1l 0 126 | 166 | 1.98 | 2.21 | 231 | 243
pH 500 | 410 | 400 | 390 | 385 | 380 | 3.70
1 0 155 | 200 | 250 | 265 | 2.80 | 2.90
2 0 160 | 210 | 2.40 | 260 { 2.80 | 2.90
v +nsadasn pHS 3 0 150 | 210 | 250 | 270 | 2.80 | 2.85
waly 0 155 | 2.06 | 2.46 | 265 | 2.80 | 2.88
pH 500 | 450 | 440 | 420 | 400 | 3.90 | 3.60
1 0 145 | 220 | 2.60 | 2.85 | 2.90 | 3.00
2 0 145 | 220 | 280 | 280 | 2.90 | 3.00
d+nsaniiniin 3 0 145 | 220 | 2.80 | 2.90 | 2.95 | 3.00
pH5 e 0 145 | 220 | 273 | 285 | 291 | 3.00
pH 500 | 430 | 410 | 390 | 3.70 | 360 | 3.50
1 0 110 | 1.60 | 210 | 2.35 | 2.40 | 2.45
2 0 | 120 | 170 | 215 | 240 | 2.37 | 250
dulan 3 0 120 | 175 | 210 | 230 | 242 | 245
s 0 116 | 168 | 211 | 2.35 { 2.40 | 2.46
pH 7.00 | 440 | 410 | 390 | 380 | 3.70 | 3.60
1 0 125 | 180 | 220 | 240 | 260 | 2.80
2 0 130 | 1.80 | 2.20 | 2.40 | 255 | 2.70
d+asaun@n pH3 3 0 130 | 1.80 | 220 | 240 | 265 | 2.60
i 0 128 | 1.80 | 2.20 | 2.40 | 260 | 2.70
pH 3.00 | 300 | 290 | 2.80 | 270 | 260 | 2.40



67

q‘ = U
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CO, na (ud)
afodt 0 5 10 15 20. 25 30
1 0 1.07 | 145 | 200 | 2.05 | 235 | 2.45
_ 2 0 1.07 | 160 | 1.90 -] 215 | 235 | 250
i +iana 16° Brix 3 0 1.07 1.60 190 | 210 | 235 | 2.47
wfn 0 1.07 | 155 { 193 | 210 | 2.35 | 2.47
pH 6.80 | 470 | 450 | 430 | 410 | 390 | 3.60
1 0 1.00 | 150 | 180 | 210 | 220 | 2.45
i 2 0 095 | 150 | 1.80 | 210 | 2.30 | 2.50
i+hana 12°Brix 3 0 105 | 150 | 1.80 | 2.10 | 2.30 | 2.50
i 0 100 | 150 | 180 | 2.10 | 226 | 2.48
pH 680 | 450 | 420 | 420 | 410 | 3.90 | 3.80
1 0 095 | 125 [ 160 | 205 | 220 | 2.35
2 0 095 | 1.25 | 160 | 1.90 | 2.15 | 2.25
wha'le pH5.4 3 0 095 | 125 | 160 | 205 | 220 | 2.35
1adn 0 095 | 125 | 160 | 2.00 | 2.18 | 2.31
pH 540 | 490 ! 480 | 470 | 460 | 440 | 4.30
1 0 100 | 1.40 | 165 | 1.97 | 2.07 | 2.35
2 0 1.00 [ 140 | 1.75 | 1.95 | 212 | 2.35
hale+nsadiedn 3 0 100 | 140 | 165 | 192 | 220 | 235
Wadn 0 100 | 140 [ 168 { 195 | 213 | 2.35
pH 500 | 500 | 490 | 480 | 470 | 460 | 450
1 0 095 | 140 | 167 | 200 | 2.30 | 2.60
2 0 092 | 137 | 172 | 195 | 2.35 | 260
el +asaundn 3 0 092 { 140 | 1.70 | 210 | 2.35 | 2.55
Wl 0 093 | 139 [ 1.70 [ 201 | 233 | 258
pH 500 | 500 [ 490 | 480 | 470 | 460 | 4.40
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CcO; va1 (i)
afodt 0 5 10 15 20 25 30
1 0 1.02 | 145 | 187 | 217 | 2.30 | 2.40
2 0 107 | 145 | 190 | 210 | 232 | 230
whale+ 3 0 102 | 1.45 | 185 | 217 | 232 | 245
nsamivdn 1afe 0 104 | 145 | 1.87 | 215 | 231 | 2.38
pH 500 { 500 | 490 | 480 | 470 | 460 | 4.40
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Table Analysis of Varlance

Source ar Ss MS F F.05 F-Prob
Treatment 5 3.9090 0.7818 336.06 in 0.0000
Ex.Error 12 0.0279 0.0023
Total 17 3.9369 0. 2316
LSD .05 = B.58129696142296E-02

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 2.32639074326002E-03

-STANDARD ERROR OF MEAN= 2.78471467315176E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30
25
20
15
10

5

24667 A
24000 AB
23500 B
21167 C
1.6833 D
1.1667 E
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Table Analysis of Variance

Source df S8 MS F F.05 F-Prob
Treatment 5 5.4761 1.0952 375.50 3.11 0.0000
Ex.Error 12 0.0350 0.0029
Total 17 3.5111 0.3242
LSD .05 = 9.60849077184303E-02

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 2.91666905085464E-03

-STANDARD ERROR OF MEAN= 3.11804909671343E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30
25
20
15
10

3.0000 A

2.9167 AB
2.8500 B
27333 C
22000 D
14333 E
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Table Apalysis of Variance

Source daf SS MS F F.05 F-Prob
Treatment 5 3.83824 0.7765 372,711 3.11 0.0000
Ex.Error 12 0.0250 0.0021
Total 17 3.9074 0.2268
LSD .05 = 8.12065418366781E-02

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS=6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE-= 2.08333366447514E-03

-STANDARD ERROR OF MEAN= 2.63523159290611E-02

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30
25
20
15
10
5

2.8833 A
2.8000 B
26500 C
24667 D
2.0667 E
1.5500 F

T
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Table Analysis of Variance

Source daf S8 MS F F.05 F-Prob
Treatment 5 44310 0.8862 186.30 3.1t 0.0000
Ex.Error 12 0.0571 0.0048
Total 17 4.4881 0.2640
LSD .05 = .122708761814415

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 4.75694298744263E-03

-STANDARD ERROR OF MEAN= 3.98201916429451E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .0

30
25
20
15
10
5

24333 A
23167 A
2.1667 B
1.8000 C
1.5167 D
1.0083 E
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Table Analysis of Variance

Source dar S8 MS F F.05 F-Prob
Treatment 5 3.0140 0.6028 12.47 3.11 0.0000
Ex.Error 12 0.5800 0.0043
Total 17 3.5940 0.2114
LSD .05 = .391142494073425

DUNCAN'S MULTIPLE-RANGE TEST
-PROBLEM IDENTIFICATION=
-NUMBER OF MEANS= 6
-ERROR DEGREE OF FREEDOM= {2
-ERROR MEAN SQUARE-= 4.83333391613444E-02
-STANDARD ERROR OF MEAN=.126929559416952
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30 24833 A
25 2.2667 A
20 2.1000 AB
15 1.8000 BC
10 1.5000 CD

5 1.3333 D
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Table Analysis of Variance

Seource af Ss MS F F.05 F-Prob
Treatment 5 4.1286 0.8257 354.94 3.11 0.0000
Ex Error 12 0.0279 0.0023
Total 17 4.1565 0.2445
LSD .05 = 8.58129512923597E-02

DUNCAN'S MULTIPLE-RANGE TEST
-PROBLEM IDENTIFICATION=
-NUMBER OF MEANS= 6
-ERROR DEGREE OF FREEDOM= 12
-ERROR MEAN SQUARE= 2.32638974984785E-03
-STANDARD ERROR OF MEAN= 2.78471407858919E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30 24750 A
25 23500 B
20 2.1000 C
15 19333 D
10 1.5500 E
5 1.0750 F
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Table Analysis of Variance

Source df SS MS F F.05 F-Prob
Treatment 5 44341 0.8868 3.11 5.06 0.0000
Ex.Error 12 ©0.0235 0.0020
Total 17 44575 0.2622
LSD .05 = .078681244752327

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 1.95577658526188E-03

-STANDARD ERROR OF MEAN= 2.55328323618949E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30
25
20
15
10

5

23173 A
2.1833 B
2.0000 C
1.6000 D
1.2500 E

0.9500 F
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Table . Analysis of Variance

Source df SS MS F F.05 F-Prob
Treatment 5 3.7090 0.7418 562.21 311 0.0000
ExEmor |- 12 0.0158 0.0013

Total 17 3.7249 0.2191

LSD .05 = 6.46259973835364E-02

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 1.31944507360515E-03

-STANDARD ERROR OF MEAN= 2.09717673202582E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30 23500 A
25 2.1333 B
20 19500 C
15 1.6833 D
10 14000 E
5 1.0000 F
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Table . Analysis of Variance

Source df SS MS F F.05 F-Prob
Treatment 5 5.6053 1.1211 794.16 31y 0.0000
Ex.Error 12 0.0169 0.0014

Total 17 5.6222 0.3307

LSD .05 = 6.68449767925566E-02

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 1.41160878425358E-03

-STANDARD ERROR OF MEAN= 2.16918478101304E-02
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30 25833 A
25 23333 B
20 20167 C
15 1.7010 D
10 1.3917 E
5 09333 F
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Table Analysis of Variance

Source _ daf SS MS F FO5 F-Prob
Treatment 5 4.2345 0.8469 55433 3.11 0.0000
Ex.Error 12 0.0183 0.0015

Total 17 42528 0.2502

LSD .05 = 6.95411689852115E-02

DUNCAN'S MULTIPLE-RANGE TEST

-PROBLEM IDENTIFICATION=

-NUMBER OF MEANS= 6

-ERROR DEGREE OF FREEDOM= 12

-ERROR MEAN SQUARE= 1.52777983082804E-03

-STANDARD ERROR OF MEAN= .022566788508987
NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

30 23833 A
25 23250 A
20 21500 B
15 1.8750 C
10 1.4500 D

5 1.0417 E
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