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A Study on the Development of Offset Ink with Natural Antibiosis

Sung-Hyung Lee

Department of Graphic Arts Engineering, Graduate School,

Pukyong National University

Abstract

Due to the sophistication of industry and the lifestyle, there are greater
demand and requirement for antibiosis products, especially development of
eco—friendly materials that are harmless to human health and the
environment.

For the source of materials for the antibiosis products, different materials
such as inorganic and organic antibiosis materials. Especially, persistence
of inorganic antibiosis material lasts longer, but has less antibiosis effect
compared to organic materials. However, organic .antibiosis material can
cause skin irritation and gradually limits ‘the-usages.

In recent years, there has been active researches on developing harmless
natural antibiosis materials from natural food ingredients.

Commercialized natural ingredients with antibiosis effect are organic
acids(such as acetic, benzoic, maleic and succinic etc.), proteins(such as
lysozyme, polylysine, protamine, conalbumin and avidin etc.), pectin
hydrolyzate, browning reaction products, lower fatty acid ester and
different spices. Domestically, there has been active researches on
pepper-onion essential oil, anti—fungal ingredients of medical herbs, chitin
and chitosan etc.

Printing ink uses aroma free solvents and commercialized eco—friendly

- vii -



ink products after development of non-VOC ink uses vegetable oils such
as rice oil ink and palm oil ink. At the same time, there are increasing
awareness about the ink additives.

There has been researches on eco—friendly inorganic antibiosis
materials such as silver, copper and zinc, but, process materials for
silver damages the environment and copper itself has toxic materials.
Some developed countries with nanotechnology applies nano-zinc oxides,

but it has less antibiosis effect compared to the organic materials.

In particular, from the previous studies with manufacturing printing
ink using organic and inorganic-antibiosis.agents, there was not much
impacts on the physical properties with 0.5% concentration. However,
with the organic-antibiosis agents showed vyellowing effects on the ink
and the antibiosis effect decreased as the timegoes by. During the
manufacturing of the printing ink the aging process is needed, and by
not using it immediately, the books printed with the ink has long term

usage and is:able to retain the information,

Due to the oxidation of the copper, organic antibiosis ‘agent had stinks
and it can show the yellowing effect as well. Thus, it is' necessary to
consider natural. antibiosis agents which is harmiless to human health

and has strong antibiosis effects.

Therefore, as stated in the-previous research, antibiosis agent has been
extracted by chrysophanic acid, coumaric acid and berberine, and by
using the extracted antibiosis, the natural offset antibiosis inks has

been manufactured.

Firstly, antibiosis agents has been extracted by absolutes and
freeze-drying methods using ethanol and distilled water. Although
ethanol has lower yield rates, it has less effect to the human body,
edible and can be powderize, which is able to be used in water soluble
edible inks. To test the antibiosis effect of the natural antibiosis agent,

paper disk diffusion method has been wused by cultivation of

- vili -



staphylococcus aureus and escherichia coli on a paper disk with
antibiosis, and checked the differences on the diameter of the clear zone
around the disk.

Further, extracted antibiosis has been added to the commercialized
offset ink to produce an antibiosis ink. The antibiosis effect of
antibiosis ink has been tested and analysed by inoculating the liquid
cultures with staphylococcus aureus and escherichia coli and covered by
a film, then measures a viable cell count, which is called a film
attached method.

Furthermore, to analyse the additives’ impact on the printability and
whether it can be  used as a natural antibiosis offset ink has been
undertaken by analysing and reviewing of density and colorimetric
value of solid printing «ink, gloss measurement value and trapping

efficiency etc.
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Table 1. Kinds of Antibiosis Agent

Items Inorganic-antibiosis agent Organic antibiosis agent
Antibiosis >100ppm >1ppm
Persistence Permanent Within three months

Thermal stability Good Poor
Reactivity No Yes
Toxicity No Yes

Odor Odorless, deodorization action Yes

Additional effect Infrared radiation No
Workability Good Poor




T2

=

=

7}

=N

}

0]
yul

(release or migration)ol <]

=
=

okAl o] &
BHoeE Ao 72 (colony)<

o e AL

1

&t A

+71A4 A

71 A

[e)

i

2-1-1.

T

~
;00

)

—
fite)

]

o
Ag W=z

3498

o w27

F3t A

[e]

71A %

[e)

i

el

IR

I

]

o
1l

LE7

=
T

-

?151_

tion®l] <

+ migra

EI—

&H
N

o}

R

Az A7)

= B
o

gl _3h43

B
K

X

0

—
fite)

JJo
T

= &7 55A=A

ﬂAl
§a

fro)

oF

—

0
"
B

)

R

o

A A el At
H] 2~ (As) Al ¢l OBPA (oxybisphenox arsine)®A]

o)

)

2 E o

4l

LR

| AAA Selvt 28

I

A

A A =

ki3

71 ALl isothiazaloned] o] AL o2 A8

JESUA ) A= e A= R )
et OBPAZ} w9~ A 7}o] L= | o]

°

A

<
ol AAH o7

B57F o] A

¢l triclosan &

al

2-1-2. F714 A



EWos §EPORA P A§S A WA FFAL §F &%
b oeuE Wl $adul, Fage] §5F BAHoRY QAHoR
Falgol g, AH Aol Sshrh el alrk wud wEoRE

M+, (or Mo). +Z — MZ
M : Ag, Zn, Cu, Hg, Sn,-Pb, Bi, Cd, Cr ./ ~ Z +5F7] &4

Table 2. The Classification of Inorganic Antibiosis Agent

Kinds of antibiosis | Kind of inorganic carriers | Representative name
Aluminasilicate(zeolite) Zeomic, bactekiller
Inorganic antibiosis Calcium phosphate Apacider
metal Zirconium phosphate Novaron
Soluble glass Ionpure
Silica gel
Organic, inorganic Layered calcium )
antibiosis hybrid Phosphate Amenitop
Monmorillonite
Photocatalytic antibiosis Titanium oxide TOTO




Table 3. The Comparison of Inorganic Antibiosis Metal

Inorganic Composition .Antlbl(.)SIS Supported | Antibiosis
) ingredient o
carrier formula types ability
amount
Silver, zinc ion
Aluminasilicate] NasO, Al,O3 (exchange Ion Stron
(zeolite) Si03 possibility to exchange g
40wt %)
. . Adsorption
Calcium CaO, P-Os Metal Sﬂ: er and ion Weakness
phosphate (2~3wt%)
exchange
Zirconium Silver ion Ton
phosphate 210z P205 (3wt%) exchange Strong
B2O3 Oxidation silver Melting
Soluble glass Si0f NaxQ (2~3wt%) —— Weakness
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Table 4. The Test Methods of Antibiosis

The amount of use: 8

Specifications Subject Use strain Test condition Judgment
number standard
Reduction of
o bacteria(%)
ti)rilttillzlole}jﬂzfs S. aureus, K Temp: 37 = 1T When
KS K 0693 ' """ | Time: 18 £ lhour required:
method of pneumoniae ..
. Sample size: 0.4g Decrease the
examination
value of
bacteria(log)
Antibiosis Temp:-37 + 1T
finishes S. aureus, K. | Time: 18 *+-lhour Reduction of
AATCC 100 on textile pneumoniae | Sample size: 4.8em bacteria(%)
materials (Diameter)
Testing method S aureus. K Temp: 37 + 1T Zili:rg
JIS L 1902 for antibiosis | . 7| Time: 18 + lhour ..
[ pneumoniae . activity
of textile Sample size: 0.4g
(log)
ﬁe?‘émr?lgg;lasl S. aureus, K gl + )/C Lowlands
KS K 0890 : ' | Time: 24 £ lhour )
for textile pneumoniae o bacteria(mm)
Sample-size: 25%50mn
products
Anttl? ity |S. aurens K| oMy 37 £ 1C Zone of
AATCC 147 activity CAWEES B pimes 24 + Thour |, SO ©
assessment of | pneumoniae . inhibition(mm)
. . Sample size: 25x50mm
textile material
Testing method Temp: 37 + 1T Lowlands
. S. aureus, K. |, . . .
JIS L 1902 | for antibiosis of . Time: 18 = lhour bacteria(mm)
. pneumoniae ..
textile Sample size: 28mm
Temp: 37 + 1T e
11S 7 2801 Film attached S. aureus, | Time: 24 + lhour acﬁiflit;bl(zfsélsue
method E. coi Sample size: 50x50mm (lzg)

_’]4_




Specifications Subject Strains Test condition Judgment
number used standard
Temp: 37 *
Time: 24 + lhour .
KS M 0146 |Shake flask test > AUreus, Sample size: 6em/ml Reductllono of
E. coi ) bacteria(%)
The amount of use:
A4 size 4 sheet
Antimicrobial
activity
of immobilized Temp: 37 £ 1T
ASTM E antimicrobial | S. aureus, K. | Time: lhour Reduction of
2149 agents pneumoniae | Sample.size: 2g bacteria(%)
under .dynamic Total weight:. 10g
contact
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HAl 355 (reflection densitometry)©) "@Ath? Figure 2+ <1 =19] b
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d FE(relative humidity)© 50 +5%9] 74 ZAdS #AAsa Jd=d 9
= sxdel 449 R, G B ZHY EAol t27] wiLo|t} SO &=
ZE o EAld wtg} Table 59F o] HF3kt}.

-

Table 5. The Classification according to Filter Characteristic by

ISO 5-3:1995
Classification Characteristic
Status A Measurement of transparent film and reflection copy
Status M Measurement of negative color film
Status T Measurement of reflection copy the likes of printing
Status E “Din wide=band” standard
Status 1 “Din narrow=band”_standard

Table 59 &7 9lol= <l Fxo =gtelth(dry down) B 5%
aefete] AP (polarizer) BHE AF&3st7| % gt} ISO 5-4:19959] "Photo
—graphy Density Measurements — Part 4 : Geometric Conditions for Refl
—ection Density’ A+ % 54 Al 54 A5E & &Y =71 9
A utg R v S wpgel A o]l AY] WiEel T4 &= 1.50+0.2¢] v
E(matte)d A=E A3t Ak v FREE 2Ee A= A,

27} 008015 WA FS ALgSHES Wty ok



CIEL"ad" &l &2 33 WA #5334 A& wixsle] +5
& Ay FHE wE Zolth IFte] SA SR AZstE AAE A%
o2 dE A A9 H#Hz= AL o]&d Aot

CIEL"a™h" 29 #3tell %715 3 22 Figure 33 #th

AL" = lightness / darkness #+e] x}o]
+ = lighter - = darker (0 ~100)
Aa" = red/ greenZol| A %}9]

+ = redder - = greener (+60 ~-60)

Ab* = yellow / blueZ oAl &}o]

+ = yellower;, — = bluer (+60 ~-60)

180°
Green
ot &0

-60
Blue
-b*

270

Figure 3. The color space of CIEL*a*b*.
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FEAAANM +a'= red W, —a'= green W, +b'= yellow W, b=
blue WaFoltt, T FAMol HFEH, a" =0, b* =09 Aot} L=
= 00| blacke YEIAL. E3] a'9} b7} Z71e

of @AZ 254 oldt @eE BAY F Uk a's A= dolojadlow
+a'= red, -a'= green TS HEUWIL, b= M tojojaglor +b

+= vyellow, -b"= blue &S YRl

L= 116(Y/¥ar3-16 (1)
a* = 500 [{X/Xa)® - (Y )]
br=200 (YWY - {(Z/Za}C]
(T X/X, > 0.008856, Y/Y, > 0.008856, Z/Z, > 0.008856) )
2 (DAA X, Y, Ze XYZ B BAA £i2 X 0YiZo MEAAL] 32
2b HEARH(PRD, perfect

o\ <

%, Xo Y. Zo& Table 63 7ol <4

reflecting diffuser)e] 3x= Zkolw o] MFIHS o]&3 MIFAA(CIE

1976)+= L'ad" MEAIA =+ CIE L'ad” A ®A A o]t}
AA B He AF7ME osiA MAE A= Zd6

u(e]
of
P )
i)
o2
r

Aol Awsel AgH ok AW AR e e WA s AF
ol BE AHHE PAAS EAon AFFoRA odd £AE
Waehe Ae Brhsad
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Table 6. The Xn, Yn, Zn Value of Tristimulus Values by Specular

Surface
Stans(iag;lcelight Observer Xa Ya Zn
2° 95.047 100.000 108.883
Do 10° 9.811 100.000 107.304
2° 96.422 100.000 82.490
Do 10° 96.720 100.000 81.410

1967 CIE fl3lole= Ak B4+ CIE 19768 L #3to] 5442
2 TSRy of WA AR e R AXE A= M AL
AL e L0 ety 3 of B & MAoA Hxe] EFS
= AdAstal o] gho= WAE A ofsin.

A%, CIE-1976 A4 & Algol o] A7 =87 ololy e

CIE 1976 Mz} WA Al Al (2)¢} 2T},

AE = (AL¥) + (Aa* P+ (AD*)? (2)

* * *
AL = LB(Lt(:h - LSt(Lnd(Lr(l

* * *

Aa = Apateh — AStandard

AN b;(mh —b Standard
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o= g o Pa;e) A FAel wEetsrE elss] 96
Table 79 Ao¥ = ISO 12647-2 2 GRACoL G7¢ C, M, Y, K &¢
= 24 gel CELWb @3 2d9 3§ exs 4gath o w IS0
1365591 ol® A3} ol 4 EeNA BEAE 2% Aok, 2% DSO

0/45°(geometry), 12} =+ 3 M (status T 7]F)°] o}
53] Table 83 #o] FMo| Atgst= ¥Waghe=rt 4 = 24

ojikell webd FHz A A2 CIELah” kol zel7t 9l

Table 7. The Colorimetric Values of CIEL*a*bh* in ISO 12647-2/GR

-ACoL"G7
CIEL*a"p* Value Tolerance
Ink
L* a* b* AE*ab AL* Aa* Ab*

Cyan 55 37 -50 40 - * -
Magenta 48 74 - 4.0 T i -
Yellow 89 -5 93 5.0 - - -
Black 16 0 0 4.0 B - -

2 ujs) W LY a', bt AE ., Aa™$b-Ab=-1SO 136559 A 2] ghu},

Table 8. The Comparison of CIEL*a*b* Value of Reference Substrate
according to the Backing Color

CIEL*a"b"
Backing color
L a" b"
White backing 85.2+4.0 -0.9£2.0 5.2+2.0
Black backing 82.0+4.0 -0.0£2.0 3.0+2.0
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A FEAES 2%4 AZSHAT o HAFS FT YA WG A
Ahge Fold 24 AN A A0l 9 FA 2 ASAA
L o gne FRYS AT QEE Fhsed N FoRM 3T
Ag Hu 202 ArFSHATh B 9H 29l 9% Wb dve] oxE
H28457) $ite] Pae] Qi s olehw AxseC,
Table 9. The Status of The Ink Composition
Ink composition Portion
Varnish 63%
Pigment 20%
Antibiosis agent 2%
Additive 5%
Solvent 10%
Total 100%
3-2. 43 71AA
B a9 gt Azt Add 359 4% A=A 48 3%, FE2
of o3 9 FFH A AF, B Fo= AYPHAL o] W ¢ FEV|=
Figure 49} 7Zo] A& Wriol b= 4¢l FA 71 AAFe] KSNP-B1130-240L&

AH-& 3T

#Y FE7)A FE=I G dees AAsta g R JFA 8t
7] 913 Figure 59} %] rotary evaporator(EYELA N-11, Japan) &5 7]
S Algetth e FarAe] o9 9 HAA 9 dA Ax A "M

’
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o] HolAS mEsle] Fouz A237] 93+l Figure 62 A AL

PVTFD30A Freeze Dryerg AF&3te] -80C= &2 x5t

Figure 4. Photography of pressure extractor. Figure 5. Photography of evaporator.

Figure 6. Photography of freeze dryer. Figure 7. Photography of RI-tester.
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Figure 8. The manufacturing process of antibiosis agent.
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Table 10. The Comparison of CIEL*a*b* Value in ISO 12647-2
Paper Type 2 and Full Color Paper

CIEL"a"p"
Paper Gloss %
L” a" b*
Matte—-coated, wood—free 94 0 -2 38
Full colors paper 95 0 -3 37
3-3-5. 9429 FFA HJ}
(1) AEF AZ
AEh B QA s 2A0 AFEAT PP B AT
BE WY ol gtk of WHe AFE Ewo] WAEH =Tl
Mge o FEsn ARoE wol RAL N ¥, AT ZYdte

Wolt}, o] Aol AFE3E MZ2 RI-Tester® #1(Sample A), #2(Sampl
-e 2), #3(Sample 3)2]. & A7} thE Magenta Y= 3 =2 Figure 10
I zro] A Fof st} A =hal T

#1

Figure 10. The antibiosis activity of each film samples using

antibiosis ink.
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7o 2 Pt =AdFe] FI X FHS Table 113 7o) ISO 12647-2
9} GRACoL G7 7243} vl H7}slA

Table 11. The Density Value of ISO 12647-2 Paper Type 2 and
GRACoL G7 Standard

Density Tolerance
Specifications
Cyan Magenta Cyan Magenta
ISO 12647-2 Paper Type.2 1.45 1.45 +0.05 +0.05
GRACOoL . .G7 1.45 1.45 £0.10 +0.10

3-4-2. £ = A =4 B}

B Ao A A3 A3 Cyandt Magentad] £#= CIEL"a™b
= gro] ISO 12647-28F GRACoL G7 Z# 4] w=st=712 &ls
HEk
A3
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2e £3 A9 49, FF 4R 2EE wedstel B4 %u
AANEE TR AFFOEA Lol W &l Be Row ARdn

H clear zone?] A& A5t yrHS vlw H7Esk A= Table 13
¥ 2o
Table 133} o] A& 42 AA uwel 80~84mm+= ', 85~9.0mm

B /4, 90~99mmE -+ 10.0~119mmE R FA ] g u)
WE Ay R4S it RFdlA Eele) g3t 11.0mmet

105mm=  7F - S8 o ny o 20010.5mm et 10mmS! A Zfo] A a1,
=

K

et & ZEM FE A 7 AR A= gl ezl d=

§ WA B8 Jbssitha AR

Table 13. Antibiosis Activities of Ethanol Extracts against Tested Bacteria

Antibiosis activity
Plant name Gram(+) Gram(-)
Staphylococcus aureus Escherichia coli
Gullmungja ++10.5 ++10.0
Pine neddles ++11.0 ++10.5
Worm wood +9.0 ++9.5

—: no inhibition(~8mm) +:slight inhibition(8~9mm) ++:moderate inhibition(10~

11lmm) +++heavy inhibition ~12mm).

_42_



4-2. ¥4 439 F B}

B ATl FE HA A Al HAE HTbske] AR Magenta

- -

A 9219 Sample A(A™M AL, Sample B(£9), Sample C(¢k:)o] =
st dgatel tigh S JIS Z 2801:2010 A IE EAW

=4

o2 73k A3y Table 14, 15, Figure 11, 129} #t}.
Table 148} o] X4 A9, 271 359 dx AF +5E 1.8
x10%cm®e] 3L, 24X 7t A5 g x AZ FEE 24x10Yem?ol ot A
B 0.631]9H(<0.63) 0% FF FA Fho] 4.

6o % it A gt ZlEow gareo] 99.9% o] Aol At

Table 14. The Antibiosis Test Results of Staphylococcus Aureus
(Unit: CFU/Specimen)

(s:;)rrrll‘gloel Control Test

) b sample sample Antibiosis activity

Samples | immediately KOF BN sferod value
after

. . hours hours

inoculation
Sample A 1.8x10" 2.4x10" <0.63 4.6(more than 99.9%)
Sample B 1.8x10" 2.4x10" <0.63 4.6(more than 99.9%)
Sample C 1.8x10* 2.4x10" <0.63 4.6(more than 99.9%)
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3 Table 159 o] thdwd 45, 271 459 dx A& dF=

1.1x10Yem?e)l G a, 24X 7 A3 & 2 AZ #5E 1.4x10Yem?e) Lo
LS

Table 15. The Antibiosis Test Results of Escherichia Coli
(Unit: CFU/Specimen)

Control
Control
sample Test sample L. .
! s sample Antibiosis
Samples |‘immediately after 24 d
after 24 activity value
after hours
. f hours
inoculation
Sample A 1.1x10* 1.4x10" <0.63 6.3(more than 99.9%)
Sample B 1.1x10* 1.4x10" <0.63 6.3(more than 99.9%)
Sample C 1.1x10* 1.4x10* <0.63 6.3(more than 99.9%)
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(b) Sample' A

(c) Sample B (d) Sample C

Figure 11. The antibiosis evaluation of staphylococcus aureus
by tested samples.
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(c) Sample B (d) Sample C

Figure 12. The antibiosis evaluation of escherichia coli by

tested samples.
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Table 16. The Antibiosis Comparison of Staphylococcus Aureus
(sample. 1 without antibiosis agent, sample 2 with 2% nat
—-ural antibiosis-agent and sample 3 with 0.5% organic an

-tibiosis agent) (Unit: CFU/Specimen)
(s:;)rrrlgloel Control Test
) . sample sample Antibiosis activity
Samples | immediately | .o oy | apter 24 value
after
. . hours hours
inoculation
Sample 1 1.8x10* 2.4x10* 5.4x10 2.6
Sample 2 1.8x10* 2.4x10" <0.63 4.6(more than 99.9%)
Sample 3 1.8x10" 2.4x10" <0.63 4.6(more than 99.9%)
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Na. D217- 12-00157
y ATCC 6538P

(a) Control sample. . (b) Sample 1

AT

r

F

# Sample 2 No. H232- 13- 13974 # Sample 3 . No. H232- 13- 13974
?_‘!Eﬁ'ﬂ_ ?ﬂﬁyfmﬂus aureus ATCC 6538P Test Strain : Staphvlecoccus avreus ATCC 6538F
n TIA 2 £it =
| FdiLE e
R [

(c) Sample 2 (d) Sample 3

Figure 13. The antibiosis evaluation of staphylococcus aureus
by tested samples(sample 1 without antibiosis agent,
sample 2 with 2% natural antibiosis agent and sample 3
with 0.5% organic antibiosis agent).
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Table 17, Figure 149} o] tidte] 45, 7] HF9 dx= AL o
£ 1.1x10%cm’e] 9132, 24413 7
). o] wf Sample 19 75, 24413+ 3
274 gho] 0.6°1UT. &t &A ghol 2.0 olstolm® thAatol hE At
Hol §le o= YEy

a2} Sample 19] A¥eo} vlus)A] A dtAer 7] ddAE H7t
St Sample 2, 391 49, 24417t A3 & #57F B 0.637] 7H(<0.63) 0. =
Gt 24 Fhol 630171 wWiEel a3 ST iAol tiske] 99.9% ol
gk o A S YER AR
H & 05% H7kek 7] swAe v a37F 2% Azkeh dA A
o i FHRG AUH o2 B Hojupx| ek SH Al He gt A
A A Mgt Abgel B asitta AR E U

Table 17. The Antibiosis comparison of Escherichia Coli(sample 1
without antibiosis agent, sample 2 with 2% natural anti
-biosis agent and sample 3 with 0.5% organic antibiosis

agent) (Unit: CFU/Specimen)
Control Control
sample Test sample e .
) . sample Antibiosis
Samples | immediately after 24 ..
after 24 activity value
after hours
. . hours
inoculation
Sample 1 1.1x10" 1.4x10" 5.4x10° 0.6
Sample 2 1.1x10" 1.4x10" <0.63 6.3(more than 99.9%)
Sample 3 1.1x10* 1.4x10* <0.63 6.3(more than 99.9%)
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No. Mz217-12-00332
erichia coli ATCC B739

A B P
& Rasearch nstitute

(a) Control sample : (b) Sample 1

_—

#Sample2 No. H232- 13— 13974 # Sample 3 No. H232- 13- 13874
ra : erichia coli ATCC 8739 Test Strain : Escherichia coli ATCC 8739

Tk Rehe it LT

(c) Sample 2 (d) Sample 3

Figure 14. The antibiosis evaluation of escherichia coli by

tested samples(sample 1 without antibiosis agent,
sample 2 with 2% natural antibiosis agent and sample 3

with 0.5% organic antibiosis agent).
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Table 18. The Density Value of Antibiosis Solid Printing Samples’
against ~-ISO 12647-2 Paper-Type 2 -and GRACoL G7
Standard Density Value

Density value of solid printing area

Ink ISO 12647-2 | GRACoL
Sample A | Sample B | Sample C Paper Type 2 a7

Cyan 1.44 1.48 1.41 1.45(+0.05) 1.45(+0.10)

Magenta 1.40 1.42 1.45 1.45(£0.05) 1.45(£0.10)

T3k Magenta Y322 Al 71A] HA It FE2ES 42 2% HUeE 43
AZE9 F5% 32 Sample A 1.40, Sample B 142, Sample C= &% #t9]

1455 e At ISO 12647-29F GRACoL G7 71 &% Ft 1459 HluL
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ato] Aztd AE 5 AR AolE YERITE 53] Sample C= 5
zol 7k 05 dEtdo] 7 st e, Sample A= 5% zkol7 -0.05%
vebiol 7B A4 @t 28y oA 55 = @l §18 2ak +0.05

25010 W9 ol B BASER FEA ] hE A 4y A

H

N

2 AFoA Az -gadd 2ZA JA9 Cyand} MagentaZl AN
dAe FA E A ISO 12647-29F GRACoL G7 &9 F3st=7
g Z2st7] A8 HEE A & P SEj= Y329 CIELad” 5
A gk MAE-F8 23 Table 19, 203 2o

Table 19¢F #o] AME HE 3T 72 FdAE Cyan Y79 &=
CIEL'a’b" gkel E5F TfAbetAl AMAERNCH, =zh FdAE  ISO
12647-2/GRACoL G7 A 3Fe] Hlw A% L gko] 1.10]3} a"gt2 1.79]
3, gt 2 olskE AL A Hlu A FdEed oAU

535 A 7 AEFISO 12647-2/GRACOL G7 +A 32 MAE

3 Ay AWAE A Z 3 Sample A7F 261, €4S AR I

-

Sample B7} 251, %S &yt Al2 3 Sample C7} 1.982 38 23 4.0
1

e qhell 5 x3ES slstddnt. 53 Sample CQl 4%, th2 FA

Table 203} #o] Magenta Q=9 <8 = CIEL'a™h" #% Cyan 4=¢}
Zol BYE fASHA AdEdon, =g FtAlE ISO 12647-2/GRACoL
G7 A% vl M E L2 09 old} a'g2> 1.7 old}, b'gk2 16 ©]
st = Al A vl FaEA AdEAY. 53] Az AEd
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ISO 12647-2/GRACoL G7 &3¢ Mx& 3+ 23, Sample A7} 2.34

Sample B+ 1.84, Sample C= 1.66% 38 22 40 ¥ <to] =% X3
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Table 19. The Comparison of the CIEL*a*b* Values and AE*ab in Samples
(Cyan ink solid) and ISO 12647-2/GRACoL G7 Standard

v Oyanink solid ign 196479 AE Tolerance
CIEL 2D /GRACOL G7 AE'
Sample A|Sample B|Sample C ° Sample A|Sample B|Sample C ab
L" 5484 | 53.92 | 55.31 55
ALF -0.16 | -1.08 | 0.31
a* -35.3 | =35.37 | =35.72
: -37 2.61 2.51 1.98 4.00
Aa 1.70 1.63 1.28
b -51.98 | -51.57 | -51.36 L5
Ab* -198 % =157 | -1.36

Table 20. The Comparison of the CIEL'a’h* values and AE*ab in samples
(magenta ink solid) and ISO 12647-2/GRACoL G7 standard

. . Magenta ink solid | 155 196479 AE @ Tolerance
CIEL'2 /GRACoL G7 AR
Sample A|Sample B|Sample C 0 Sample A |Sample B|Sample C ab
L 4889 | 4871 | 48.22 48
ALY 0.89 0.71 0.22
a” 75.22 | 7562 | 75.63
- 74 2.34 1.84 1.65 4.00
Ag 1.22 1.62 1.63
b* -455 | -351 | -3.03 3
ADb" | -155 | =051 | -0.03
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Cyan Y=} Magenta 432 Al 7[+] AA & FE52ES 247

2
7k da AEEe] A EE LA YA FEE s 258 AUs

Table 213 7ro] Cyan Y =olA Sample AQl 4% FH =7} 60.68%=
el o, Sample B 61.72%, Sample Cx= 63%Z vERAATE E3)
ISO 2846-19] =zlol wet S Fee FF ghol 65%dl, o] &3t H
wsle] Sample A= FE % 27 -4.32%, Sample B -3:28%, Sample C
= -2%E UE AMEEL IS AdE yeidon, Bk ISO 2846-1

5 W9 ool BE PgPoLM A@ He

-

9

Table 21. The Gloss Measurement Value according to different
Antibiosis Cyan Inks

The number of measurements | Sample A | Sample B | Sample C
1 53.9 58.4 57.2
2 63.2 62.4 64.5
3 64.5 62.8 61.6
4 61.0 62.0 62.8
5 60.8 63.0 63.0
Average value 60.68 61.72 63.0
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Table 229} o] Magenta 4 =22 A 7}A HA &t
A FA 2% da A=
61.16%, Sample B+ 63.32%, Sample C&= 65.72% = Y EFWH AT

53] ISO 2846-19] =zl we} 5435 FeEle HF ko] 65%2t, ©
&3 ¥lalske] Sample A FEl%: A7} -3.84%, Sample B -1.68%,
Sample Ci= +0.72%% Z47F YEbsith FART #F Fe =l nusto]
Sample C7} +0.72% == 7} 453 A3= vehylal, Sample A&
-384% = 71 2 Aol yERTH

ulgba] RE SampleEo] oA EF

iy
o

£
i)

24 GEA d7bel me HuE g FEs) dEe 194 1 7
44 oAl AR 48 Jhew s Fusta

Table 22. The Gloss Measurement Value according to different
Antibiosis Magenta Inks

The number: of measurements | Sample A Sample B Sample C
1 61.2 63:8 66.0
2 62.0 62.0 67.5
3 57.7 61.3 63.1
4 62.6 64.7 66.3
5 62.3 64.8 65.7
Average value 61.16 63.32 65.72
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ez Qe 7] FEAS 05% Frdd A& B AFNAE G
g wol7] g I A 2965 WAFeRA 42 54 sl 9

= wol mE A AAEe Fdstr] fstel ERE 285 Teidd 2
AE Table 239 72 eIk o] of A &A= ISO 12647-29]
paper type 2 matte—coated, wood-free +2 2] <138 X o Luk <l <=4
FA3A Cyan Y= 9ol Magenta I = 21333t}
Table 23% #Zo] FwA|7F LA ¥ A5 7lso=2 g EFY
58S A3 A Sample A %= T AIAE YERAoH
Sample B¢} /'C= 77} 81% = &t A 7F E3E A ke =9l v nL3}o]

199 ARG Rol2 AF gulel 88 @A WS neAddA S fA

i

Table 23. The Trapping Efficiency by different Antibiosis Inks

Items (Norsltzgé?;gsis) Sample A | Sample B | Sample C
Ink 1(Cyan density) 1.48 1.46 1.45 1.44
Ink 2(Magenta density) 1.38 1.42 1.39 1.43
Trapping efficiency 82% 82% 81% 81%
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