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Abstract

Glass bottle lightness index has been used as a guideline for the lightness of glass bottle. In this study, we

developed a glass bottle lightness index (L) by modifying Emhart's lightness index. Domestic and foreign glass bottle
products were collected in Korean market and classified into two groups, returnable bottle and one way glass bottle. Emp-
tied glass bottle weight and volume were measured and written product's content volume were recorded to calculate the
L value. Based on L value, ‘acceptable’ and ‘optimum’ criteria for design guideline of glass bottle were established for
both returnable and one way glass bottles. Many of one way glass bottles failed to meet acceptable criteria (L=1.0), while
returnable glass bottles mostly satisfied acceptable range (L=1.4). Few of one way glass bottles were even heavier than
returnable glass bottles. Generally lightness index (L) of small size drink glass bottles (100 ml) were above 1.0, while
these of juice glass bottles (180 ml) were close to acceptable criteria. Most foreign sauce glass bottles met the acceptable
level, however most domestic souse glass bottles failed to satisfy acceptable criteria. A few foreign beer glass bottles sat-
isfied optimum criteria, while most domestic beer glass bottles were acceptable level. Our results reveal that domestic
glass bottles are mostly heavier than foreign glass bottles. In this paper, we suggest the use glass bottle lightness index
as a design guideline for material resource reduction of glass bottle for Korean food and beverage industries.
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Fig. 1. Weight, volume and glass bottle lightness index of different types of glass bottles.
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Fig. 2. A design guideline for source reduction of glass bottle. “Acceptable” and “Optimum” refer to the allowable ranges in the design
process.
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Table 1. Weight and glass bottle lightness index of returnable beer glass bottle
Origin Product Conter(l;[n 1\;olume Bottle(g\;velght Index (L)
Budweiser 330 299.16 1.40
Hoegaarden 330 226.3 1.06
Stout 330 289.38 1.35
Dry Finish 330 308.84 1.44
Korea Cass Fresh 500 444.56 1.51
Hite ice point 500 425.05 1.44
Cass Light 330 302.27 1.41
Cafri 330 295.78 1.38
MAX 330 299.52 1.40
Guinness fraught 330 244.01 1.14
Honoi 330 324.77 1.52
Singha 330 253.71 1.18
Sapporo 330 313.89 1.46
Abroad -
Tsingtao 330 284.24 1.33
Beck’s dark 330 193.11 0.90
Carlsberg 330 217.79 1.02
Heineken 330 205.45 0.96
Table 2. Weight and glass bottle lightness index of long period using glass bottle (Sauce)
Origin Product Conte?;l\lz)olmne Bottlcz;)velght Index (L)
A BAITA v =2 350 250.13 112
el F A 297 276.71 1.40
A A 440 386.08 144
Y& A2 250 256.40 1.48
) 198 224.12 1.55
Korea
FEEFIE 110 143.85 1.56
A EZALS 201 230.32 1.57
AR A 2 350 368.37 1.64
A7 = 110 152.99 1.66
=57= (FA]) 250 315.57 1.82
W 400 208.00 0.84
Extra virgin olive oil 750 428.56 1.06
Extra virgin olive oil 500 343.52 1.16
Aceto du vino loso 250 201.93 1.17
Extra virgin olive oil 500 383.36 1.30
Abroad Tabasco 150 152.36 1.30
22Xty A 250 228.46 1.32
Sweet chilli sauce 250 256.84 1.48
Olio extra vrigin di oliva 500 490.50 1.66
Aceto balsamico di modena 250 405.40 2.34
RAT 1T B 500 169.00 0.57
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Table 3. Weight and glass bottle lightness index of small size glass bottle

Origin Product Conteg;r)olmne Bottlc(:gv;/elght Index (L)
w7t~ D 100 102.85 1.32
TEAG 100 106.57 1.30
Vi Eat-1gss Ba 75 74.89 1.58
Gx 100 104.33 1.32
H] €}500 100 103.11 141
) o & 5} o] 1} 100 103.44 1.46
Anl-t 100 101.59 1.25
A7) AYA 3 100 105.47 1.34
Y2 Y-DY 100 104.66 1.31
Korea wha] A 28k % 100 101.75 1.38
A =X E YA 100 104.62 1.30
AR Z& 100 104.27 1.32
iz 100 105.54 1.39
FEE Z=AH 100 103.75 1.29
ulo] 5o u} 100 105.41 1.45
e g==ISH 100 104.05 1.33
EXEGY 100 106.14 141
2} 8}l 100 107.12 133
BBz 100 107.08 1.37
Fwe+3IC 120 145.60 1.48
JRES D R-r¥- 100 102.80 1.20
VREY D 7T A4~ 100 103.40 1.21
Abroad
DRES D 100 102.80 1.20
L hrEr 155 166.20 1.39
N4V YB 100 113.10 1.32
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Table 4. Weight and glass bottle lightness index of 180 ml juice glass bottle

Origin Product Contezlril ;/)olume Bottli ;)velght Index (L)
yWolE BEvfE Z3 & 180 142.11 1.06
nynol = dRo) T 180 142.11 1.06
R e = e e 180 142.11 1.06
AA -2 G o 180 136.09 1.01
A& A 72 180 132.44 0.99
Korea AL EnlE 180 132.34 0.98
A7) 2E gvl 2] DERE 100 E 180 146.45 1.09
A7) 2~ E 3ug] YEH EF100 S.3 7(] 180 144.67 1.08
W71~ E F v 2] EH|EF 100 A 180 147.02 1.09
AF0EF 180 1432 1.07
B Eage g = 160 127.18 1.04
Table 5. Source reduction activities for glass bottles in Japan®
Clsitcaion | voume || P nldt [ v Rl WS T e )
Beer 633 ml 605 g 475 ¢ 130 g (21%) 1.34
Alcohol 720 ml 540 g 400 g 140 g (26%) 1.02
Wine 720 ml 324 ¢ 285 ¢ 39 g (12%) 0.73
Milk 200 ml 244 ¢ 140 g 104 g (43%) 0.96
Jam 300 ml 173 g 112 ¢g 61 g (35%) 0.56
Condiment 900 ml 530 g 305 g 225 g (42%) 0.66
Vinegar 500 ml 270 g 210 g 60 g (22%) 0.71
Coffee 90g 297 g 237 g 60 g (20%) -
Drink 100 ml 113 g 103 g 10 g (9%) 121
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Fig. 3. “R” mark on glass bottle with light weight design in Japan.
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