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tERERE ?

What Are Colorants?

ZRHZ—EERNBRRANY) > AIDBRABEMALSHEE °
BAl

I8EZESBALIENERUKR 46 ERENAABHEEBE - SBATERER ' DHABHES 158
BREZEE 2 BRfE3 -EEEE 45 - BAEESH - BRAC 65 BRA® 75 - UKEH
416 40 5E o

Colorants are common food additives that can be categorized into natural colorants and synthetic
colorants.

Currently, Taiwan has approved 8 types of synthetic colorants and 46 types of natural food
colorants.

Eight types of artificial synthetic colorants are listed, namely FD&C Blue No. 1, FD&C Blue No. 2,
FD&C Green No. 3, FD&C Yellow No. 4, FD&C Yellow No. 5, FD&C Red No. 6, FD&C Red No. 7, and
FD&C Red No. 40. .

8 BATISMEBE 8kinds of artificial synthetic colorants

B =s=c1%  FpacBive No. 1 BREEGB S FDAC Yellow No. 5

B 27223 rFoscBieNo.2 B =miam6s  FD&CRedNo.6

B 274833  FpacGreenNo. 3 B =sae7%  FpacRedNo.7
BEEMA4%  FDAC Yellow No. 4 B =509 FpaCRed No. 40

ATEHBRZEEEGRNERE > TB2ENA AT D BHRNRMRETERGRARNE » ATGHE
NERGBMEH » ERMEEYEMR -~ EXT ~ WEEEE > BMFERSEE -

Synthetic colorants are coloring agents that are chemically synthesized. They are mainly
produced through the chemical synthesis of raw materials fractionated from petroleum.
Various colors and tones are artificially synthesized. They are more heat-resistant, brighter,
and more vivid than natural compounds, and they are also more cost-effective. Relatively
inexpensive.
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ATIRABRR—EHUREASANBRNIZZE2IEMEE  BRIaAEANRAEREEEE AT ERER
HERREMB@mE TSI ECALERBERE  BEEKRR TERIAMEBTERBRD RS LEIFEE
TEAERANEERAT  FTEEERE -

The safety of artificial food colorants has always been a major concern. The food colorants
currently used legally have undergone extensive evaluation and testing over a long period.
The risks and benefits are carefully assessed before establishing the scope of use and setting
limit standards. Under normal circumstances, the food colorants added account for a very low
proportion of the raw material ingredients, and they will not harm health when used within

legal limits and consumed normally.

—RKAEmEEGERUTREAFMEGH :

Generally, food manufacturers add colorants for the following reasons:

01 HNEEmBERANGEUERLCER > REMEREE -
To enhance the appearance and appeal of food, making it more visually appealing and
increasing its value.

02 #FEnmBANEE BEETemiNE - MINFEFEREF  alfEE =R VRE KD
pH BEXE > (HISERBEIOHK ©
Preserve the color and appearance of food to prevent changes or fading caused by
light, air, temperature, moisture, pH levels, etc., during food manufacturing, processing,
or storage.

03 MWMRERMBABLE > TrRARALERE -
For product identification purposes, it can also ensure correct consumption.

04 FERHEFERZEEEE-C
Used to maintain the nutritional value of food.

05 MIrREREESNCREE -

Prevent food spoilage or chemical changes.

06 HMHEERMNZERER  WERBEXHAPRAEHRAECE  JReHAERFRERIER
Mo M ERE NSRRI E SRR M AL o
Other benefits for consumers include adding food coloring to food capsules or tablets.

This can enhance recognition, ensure correct consumption, and increase light shielding
to prevent the active extracts from being oxidized by light.
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ERNXATHBRNT:

Common natural food colorants include the following.

Chlorophyll

+i ==

168 2

Anthocyanin

TNBE

Tomato Colors

B ERIRGEES

Carmine

=IEFBR

Gardenia Yellow

EBFERGEEYNT  EASBTEENALNHNE o

Chlorophyll is primarily found in the leaves of green plants. It is rich in
magnesium ions and has antioxidant effects.

N

FREYFHAGEEGRER > ARTIRETHMBERXE > B4 4
B o
Plants contain red to blue pigments that are sensitive to the pH levels in

their environment, causing them to shift in color from red to purple or
blue.

M
B

HRERNRARANALEER » REEREHNSFEERARMES -

Carrot-based natural edible water-soluble pigments have high dyeing and
adhesion properties and will not change color when exposed to sunlight.

Nigm iRt RALNE  RnEERNMRABE - MM - Mt R%
EME - TRMTERMAE > Mgt TR2EAE -

Also known as magenta acid, this colorant has a bright red hue and is a
high-quality, pure natural dye. Good heat resistance, light resistance, and
stability. It appears pink under acidic conditions and purple-red under
alkaline conditions.

HEEFFREMERNEER > HKEESENEPEERER > £LEEE > B
E’IETE] ° ,MJD MER COIEERM T & ieERFFTNe8a
s BRCEFEREARBRIER -

The colorant extracted from gardenia is a water-soluble bright yellow
carotenoid.

With excellent dyeing properties and high stability. Adding vitamin C can
enhance light resistance in acidic conditions. It will change color in the
presence of iron and copper metal ions, and it will fade in the presence of
bleaching powder and hydrogen peroxide.
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AR B R

Beet Red

S

Carotene

Chlorophyll Colors

ARGIEES

Monascus Colors

FESRIBIRIRM L > REE D =1 » RERMER ~ BKEH M R IBFE IR EH 3
AR PHESHEHRTEM » B SRAERER

Extracted from beetroot, the products can be divided into three types:
liquid concentrate, dehydrated beet powder, and spray-dried beet red
colorant. The pH value will affect the stability of the product, and it is
highly sensitive to heat, oxygen, and light.

IS 2 RENS » THDRAEE R o

RABALE > HEBREBNAEEERB - HFEEBLEMSE > ARILER
MR > IR BERmPAESER ©

It is obtained from the rhizome of a carrot, and its main component is
-carotene.

Natural orange-red, its color ranges from a beautiful pale yellow

to orange. It is easy to use, offers good stability, and enhances the
nutritional value. It can be used in appropriate amounts in various foods.

HESBRNEFECBRESMMA > DB BMEMKEME - Hit s LT
IHERY > EREEEREENEREREE

It is made from a mixture of curcumin and gardenia blue colorant and is
available in two types: oil-based and water-based. It is stable to light and

heat, has good dispersibility, and its coloring displays a beautiful range
from yellow-green to dark green.

RAMEPEEENFBBEER > BFRBAIIMA - PHE 3-10 &RE > FHE
PH B ME S > M EVEIRE ©
The red colorant extracted from red yeast rice has a deep red hue. The

optimal pH range is 3-10. It will not change color due to changes in pH
value and has good heat resistance.
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ZREESERENIE

Establishment of colorant management standards

HEBEmEGRNEE  oEHEEE « ZB—K > ECETENRSEE2E > BRRAZERER 7

ZEFRERRP

In terms of food colorant regulation, Taiwan, like the European Union and the United States, only
approves the use of food colorants after a comprehensive scientific safety assessment to ensure
the absence of safety concerns.

BRNEZFMEZCETED SEAER

Common illegally added colorants can be divided into four major types:

FEE AN

lllegal addition

Eﬂi_ =
ERAE

False Labeling

2014 58T THEMH IEAEEEL ERSERATRBEIEILER
BEI—REE . —Z2&% HEARYRM > ZARE®MT » BIRIEERNM -

2017 F 7 AFREAER > MEERMBUE B BLEM > UKk 2024 F
FYNZHEBHAHLBVERND K » BRIEERMBE T840 o (&)

In the 2014 Taiwanese dried tofu incident, industrial dyes dimethyl
yellow and diethyl yellow were detected in dried tofu, tofu, and other soy
products. Due to their carcinogenic nature, these substances are banned
from being used in food and are considered illegal additives.

The food safety incident in July 2017, where salted egg yolks were found
to contain the carcinogenic "Sudan red," and the scandal involving chili
powder containing Sudan red in early 2024, both involved illegal additions
of the carcinogenic "Sudan red." (Remark)

BAAEZEBEERT > 17E 2018 FA bR ESRE R > BIGE
SO SERABCRAC6 T  BABRAG 40 5 BINEGERDERTE
AfBE 4058 o

False labeling is @ common illegal practice. For example, during Taipei
City's 2018 Mid-Autumn Festival food sampling, mung beans were found
to contain FD&C Red No. 6 and FD&C Red No. 40, but the outer packaging
only listed FD&C No. 40 in the ingredients.
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IR

Excessive Use

ERRAE

Requlations vary

F 2015 FREREZSMBTHRR > BB 3% WESRBmAMIVBBIRE

In 2015, the Taiwan Food and Drug Administration conducted random
inspections on New Year's Eve foods and found that 3% of commercial
food additives exceeded standards.

2018 FREMBZmEEFEMBLIFEEER B3 RBER1 » AB3KER

REESR NS ENIY 0 BRI A GEZEERBIANYRS T > FIL#E
BEMEEIEERM

In 2018, a popular brand of macarons was found to contain the illegal
coloring "Red No. 3 " Red No. 3 is a legal additive recognized by the EU,
but it is not included in Taiwan's list of approved additives, so it cannot be
imported into Taiwan. It will become illegal to add.

st RBAERGFECE/RAT > 81 HARE) T 14 EUEIPAMINENSERTHNEER BRI ERBRLY
FEIARERT » B RENESHEEYE -

BABREN 14 BYE > 28R THA 1R B 258 B3R 4% HAL G BHAEG - AR B AL
7B _ZEE - IEE (BE) BEWTE A82% -S4 -FE2%)

According to the announcement from the Chemistry Administration of the Ministry of Environment in Taiwan,
fourteen types of pigments that could potentially be unlawfully added to feed or food, such as "Sudanese
pigments," are all industrial pigments and dyes that are not permitted for use in food. They have been classified

as Category IV toxic chemicals. Substance.
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HERERFIAL ?
What is Sudan Red?

BRAAR—RINATISRAREABTIERY » HRR S ESREME  JHiEE ~ SMNBE - B4
EPIARBEMAMHEE > BIFBRK - ERMBAHIERSEHRSAAL 9 « 5% « — RN URSHELE

okl o

(EATRERE  BRRAE  FHEE  FUE 1896 ERGLERTUBREES « HHIETEL
REHEAROEB  TH  KE MR EEREAZ L (FANGAR - SIMUBAELLEL RS
e o

Sudan Red is a group of synthetic solvent-based red industrial dyes used for dyeing oils, greases,
waxes, and plastics. It is characterized by its solubility in fats and oils but insolubility in water.
Common Sudan red colorants include several red dyes such as Sudan Red |, Sudan Red Il, Sudan
Red Il and Sudan Red VI.

As an industrial dye, it has been used consistently since its introduction in 1896 due to its
affordability and resistance to fading. In industry, Sudan Red is widely used in solvents, gasoline,
leather, flooring, and even fireworks as a color enhancer. It is also used in fields such as chemistry
and biotechnology.




12 What is Sudan Red? | T&T INDUSTRIES

S 14 SUMAE R o BRSBTS R B A —RWIIAE =8
Sudan Red | B 0 B RERYE o

MAaSBEN 2 YEESESRHAA 19554 EmEsHEeyE)

BiEZ b2y BEHBIE S AMARRREREY o

ZE2 1< O 23 ,i\\ = _ IE A pZA 7| ZE o g 4 o T 7 4
@*%I—,J-E ﬁ;ﬁl RE—BENBARGCH > BEEERHAG T LXBAPER

Sudan Red | is a synthetic azo dye that appears bright red in color.
In industrial applications, it is called Solvent Yellow 14 or Oil-Soluble

Yellow R.
N
N% According to the International Agency for Research on Cancer, Sudan |
OH is classified as a Category lll carcinogen and is a Level 3 carcinogen.
The Chemicals Administration, Ministry of Environment of Taiwan's
classifies Sudan Red 1 as a "Category IV Toxic Chemical Substance,"”
indicating that this chemical is detrimental to environmental pollution
and human health.
A2 BTE 1- XEBR -2- B
English chemical name 1-phenylazo-2-naphthol
A% Alias # £ —5% Sudan | ~ Solvent Yellow 14
¥z Molecular formula CisH12N20
‘3F & Molecular Mass 248.28
CAS No. 842-07-9
g4I —s5E =% Sudan Red | Toxicity @ FE R Dyeing Applications
BRERM EREGRNARE
Potential Carcinogenicity With a bright reddish-orange color
Pl AES | EERZ BB e HOH s BNEHEANRER
May cause skin allergies Excellent for coloring oils, waxes, and plastics
O SEHIRIRARETE AT E S e ERIAES
May have a negative impact on the environment Can stain I|p|d—r|ch tissues

REESEE I ENEE
Infections that have irreversible toxic effects

BRI RE ST EMESRE » SRURESSE > BRIMNESIEREMN « BESESE R -
Sudan Red | can easily affect the liver and cause cancer. It can also cause tumors in the bladder, spleen, and other

organs.
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B AT — 96 HEACEhEARS S 2—REREaLe > SME2BAGKHIR
" W s B EFORE T = B SHASROE o T TEMER FBISH T g

Sudan Red |I RS FEMYEETLES -

Sudan Red I, also known as Sudan Il, is a fatty azo stain with a red
powdery appearance and is often used to stain triglycerides in frozen
sections. In industrial applications, it is used to color substances like
oils and waxes that are challenging to color.

R b2 TE 1-[(2,4- ZHREX ) BR 1-2- &
N English chemical name 1-[(2,4-dimethylphenyl)azo]-2-
z naphthalenol
N aphthaleno
OH Bl Alias Solvent Orange 7, C.I. Solvent Orange 7

43F={ Molecular formula C1gH16N20

3F & Molecular Mass 276.33
C.l. 12140
CAS No. 3118-97-6

B4 —55F 4 Sudan Red Il Toxicity
BIRBEE
Potential Carcinogenicity

Bl Ae5 | EERZ B EN
May cause skin allergies

#eaFER Dyeing Applications
BEREEHENAE
With a bright red color

HEOM ~ BANBRIE AN RERRAR K
Insoluble in water
HE1RZ LarYE L6

Coloring materials that are hard to color
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BRFHL =55%

Sudan Red Ill

Z Z
Z Z

OH

&

BRI =St BERERA = NERRIBEESR - ERANRETRIN=
BReEmEENRE  TX FRIEANRH BEFEEMENRE - BRES
FOARIENAHE - KERREMEHERD > BEKSA=ZREFEE
ME > BR=MREEME -

Sudan Red lll, also known as Sudan lll, has a reddish-brown crystalline
appearance. It is often used for staining triglycerides in frozen
sections. Industrially, it is commonly used for staining non-polar
substances like oils and waxes.

The advantage is that it is easily soluble in fats and oils. An
investigation by the International Agency for Research on Cancer has
found that Sudan Red Il contains carcinogens and is classified as a
Class Il carcinogen.

A AERLTE -{[4-( RERBRA ) FXE ] BA })-2- T
English chemical name 1-{[4-(phenylazo)phenyllazo]-2-

naphthalenol

A% Alias Sudan Red BK, Fat Ponceau G, Cerasin
Red, Solvent Red 23

1\ Molecular formula C22H16N4o0

3F £ Molecular Mass 352.39
C.l. 26100
CAS No. 85-86-9

B 4T =555 Sudan Red Il Toxicity
BRBUEM
Potential Carcinogenicity

BIAES | RERZ B IR B

May cause skin allergies

Fr & fE A Dyeing Applications
BLARRERS ~ TRl B2
Soluble in fats, oils, and ethanol

EERERAS
The color is bright red

ARBERERAMBMEEETR
For scientific applications and microscopy tools
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& FHAT IS

Nx
SN
N¢N
‘ OH

BRAAINSE B RN E —ERAREH - ERRERAETA L
BRERAMBEE AR EBRYS I o KEFETHERE » BESHKAANSEA
BREME » BN =MRBU=ME -

Sudan Red IV also known as Sudan IV is an azo dye. A commonly used
method for staining fat and lipoproteins on frozen paraffin sections.
An investigation by the International Agency for Research on Cancer
has found that Sudan Red IV contains carcinogens and is classified as
a Class lll carcinogen.

AL RLTE 1-{{2- BE -4-[(2- FER ) BR ] FTE}
BR }-2- £
English chemical name 1-{{2-methyl-4-[(2-methylphenyl)azo]

phenyl}azo]-2-naphthalenol

A% Alias Solvent Red 24, Oil Red, Fat Red B,
Scarlet Red, Scarlet Red N.F

%1\ Molecular formula C24H20N40
£ Molecular Mass -
C.l. 2610

CAS No. 85-83-6

BRI 4I5S Sudan Red IV Toxicity
BRI

Potential Carcinogenicity

FIAES | ERY FE B EN
May cause skin allergies
&R Dyeing Applications

AR © A E AR
Soluble in fats, oils, and organic solvents
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Hths A ex

Other types of Sudan colorants

NI

FREBMVERFI B RE 14 & > BR7 LAY TERAAI—S% ~ BRAAL 5% ~ BRAHAL=5% ~
BRAHAIINSE) > BEE TG HAEG HARB - BAL 7B “Z2EE
FeE (Bx) ~BEEMEFE A8 25 4 - B8 2 95

There are 14 types of Sudan colorants. In addition to the above-mentioned
"Sudan Red I, Sudan Red Il, Sudan Red Ill, and Sudan Red IV," they also
include "Sudan Red G, Sudan Orange G, Sudan Black B, Sudan Red 7B,
Diethyl Yellow, Basic Orange 2, Basic Mustard Yellow, Red Il, Nitrogen Red
and Orange I.”

E;EQ\I G BRFIAL G XNiBABEIAL 1 (Solvent Red I) R—BEAIBMBARE > B
IV |\ U et S S
I ERBEIRENBREER BNERZERRASHAFERSENREE

Sudan Red G

Sudan Red G, also known as Solvent Red |, is a yellow-red azo dye
that was previously utilized as a solvent dye and food coloring.
The European Food Safety Authority considers it genotoxic and
carcinogenic.

~
(0]
b2 1-[(2- FEEXE ) BR 1-2- &%
N
Nf English chemical name 1-[(E)-(2-methoxyphenyl) diazenyl]
OH naphthalen-2-ol
A4 Alias Solvent Red |

2 F= Molecular formula C17H14N203
3 F & Molecular Mass 278.28
C.l. Solvent Red |

CAS No. 1229-55-6
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BRFHE G
Sudan Orange G

OH
i OH
N¢N

BB G E—EERNARAN IINEE2FR-BRIBNERE > BAR
FRAMENRBREN - ERH I XD AIRFREEIRMGHBS ~ RE

MMRAMBB SRR E o

Sudan Orange G is a common organic dye that appears as dark red
crystals with outstanding solubility and stability. In the dye industry, it
can be used as a coloring agent for materials such as textiles, leather,
paper, and plastics.

R b2 TE 2,4- ZREBRXK
English chemical name 2,4-Dihydroxyazobenze ne
A% Alias Solvent Orange |

31\ Molecular formula C12H10N20>

3FE Molecular Mass 214.22
C.l. 11920
CAS No. 2051-85-6

8T B
Sudan Black

BFAEBE—RBERARMAGH » BRAPEMNEEARTRN—LEEE
BRAETR - EEBR T ARBEHEEHARMN ° B E B B8 RE
Z— > A ARREUEAU R A B R & o

Sudan Black B is a diazo fat stain used to stain neutral lipids in frozen
sections and paraffin sections of specific lipoproteins.

Normally, it is dark brown or black powder. Sudan Black B is one of the
Sudan dyes that can be used for extracting fingerprints and staining
myeloblasts.

=l v ==Y (2,2- ZHE -1,3- ZGIk'E -6- & )-(4-
FEBR-1-ZH) &%

English chemical name (2,2-dimethyl-1,3-dihydroperimidin-6-
yl)-(4-phenylazo-1-naphthyl)diazene

A% Alias Fat Black HB, Solvent Black 3

31\ Molecular formula C29H24Ng

£ Molecular Mass 456.54
C.l. 26150
CAS No. 4197-25-5
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ERFI41 7B

Na
SN
N%N
NH CH3
O \/

B4 7B 0 R—REAMIEEY > 2017 £10 B 27 B » tREEABERK
BRIEMEEELAMNRRBENS EIELE » B4 7B 1T 3 B
B o

Sudan Red 7B is an organic compound. On October 27, 2017, the
World Health Organization's International Agency for Research on

Cancer released a preliminary list of carcinogens for reference. Sudan
Red 7B is on the list of Class 3 carcinogens.

English chemical name N-Ethyl-1-{[4-(phenyldiazenyl)phenyl]
diazenyl}naphthalen-2-amine

A& Alias Fat Red 7B, Fat red bluish, Solvent Red
19

2 F= Molecular formula C24H21Ns

3F £ Molecular Mass 262.31
C.l. 11285
CAS No. 6368-72-5

FoE (52

+ -
NH-CI

i ~NH,
N¢N

ARKNABMAREER  EESERRRERAL  RREBE K
BE > BERR B8 FIEMS - NIERESELBW -

It is @ white powder or crystal that is soluble in water. It is produced
by diazotizing aniline, coupling it with m-phenylenediamine, and then
dissolving, crystallizing, and drying the compound. Human contact
may trigger allergies.

English chemical name 4-Phenylazo-m-phenylenediamine
monohydrochloride

Bl Alias Orange red, Crysodine Y, BASIC
ORANGE

31\ Molecular formula C12H13CINg
AFE Molecular Mass 248.71
C.l. 11270

CAS No. 532-82-1
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—E=E/
_HES

Dimethyl yellow

—Z#& (dimethyl yellow) &5 2 itt - FHIWRE (FELECRAIEE « T0H
MRaR > SEHEER pHE 2.9 E 4.0 REPBINGIGINEBIFE - ks
et AN AR 1 R R EL R - AL BRI AERR 2t E (IARC) %1% 2B
FRMBGEY) > TREERN AR > TR IEBFRYARE -

Dimethyl yellow itself is alkaline. It was used as an acid-base test
agent and industrial oil dye in the early days. The discoloration range
is pH 2.9 to 4.0. Long-term ingestion can increase the risk of liver
cancer, lung cancer, bladder cancer, and contact-related diseases. Due
to the risk of skin cancer, it is classified as a Level 2B carcinogen by
the International Agency for Research on Cancer (IARC) and cannot be
used in humans. Therefore, it is prohibited to be used as a food dye.

A2 RTE N.N- ZHRE -4-( KERE ) K
English chemical name N,N-dimethyl-4-(phenyldiazenyl)

benzenamine
A% Alias Butter Yellow, Solvent Yellow 2
%3 Molecular formula ~ CisHisN3
> F& Molecular Mass 225.28
C.l. 11020

CAS No. 147-14-8
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BEE =

= ~

Auramine O

TEAZEIRN  TE2ARMAR S8R REZEARKN > BAXE
AIRHER - BRE - BRESRM  LEMKIRMRE 107.06.28 155
EEMERFEY > 5IEMRSE 19001 > ERIRE 1% ©

Chemical dyes for industrial use are primarily utilized as yellow dyes
for paper, textiles, and leather. Some industries have added them to
foods such as candies, yellow radishes, and sauerkraut. This product
was announced by the Environmental Protection Agency on 107.06.28
to be listed as a Category IV poisonous substance, with a control
number of 19001 and a controlled concentration of 1%.

=l v ==Y = 4'- BREARE SR PR R E (n o n- —HERRK)
EEEEFLER
English chemical name bis[4-(dimethylamino)phenyl]

methaniminium chloride

A% Alias Basic yellow 2, Pyocatanium aureum,
aizen auramine, Pyoktanin Yellow,
Canary Yellow, Pyoktanin

3 Molecular formula Ci7H22CIN

3F 8 Molecular Mass 303.83
C.l 41000
CAS No. 2465-27-2
H.® _H
~N7 ®
(@]
HsC H5C
sCs N NE
[ [
CH; CH;
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410 2 5%

TERABEFE M8  RERAMZEE - ECMEERRBRER -
BEEERNPER - 85z « Ei8 c IR(RE 107.06.28 REFIEENES
1E% > 5IE4RSE 19101 > ERIRE 1% ©

Industrial applications include dyeing wool, silk, leather, and wood,
coating colored papers, and coloring photographs. Some people
once added it to candies, biscuits, and preserves. The Environmental
Protection Agency announced on 107.06.28 that the fourth category
of toxic chemicals has been added to the controlled substances list.
It is assigned control number 19101 and has a maximum allowable
concentration of 1%.

English chemical name Trisodium (4E)-3-oxo0-4-[(4-sulfonate-
1-naphthyl)hydrazono]naphthalene-
2,7-disulfonate

A% Alias FD&C Red No. 2, E123, C.I. Food Red 9,
Acid Red 27, Azorubin S

1\ Molecular formula C20H11N2Na3010S3

3 F & Molecular Mass 604.47
C.l. 16185
CAS No. 915-67-3
(0]
Na* -O\S// \\S/O- Na*
V4 N\
(0] (0]
N
HN™
O0=—=S=—=0
Na* o-
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AT
(BEEALL)
izorsone,

BE—REBARN > BEEESRFATNEES - THZIERET > 2]
MEERG - HXIZANTEZANEBRETRAERENRRT - RRE
107.06.28 A HF|EHHEFEY) > HIEMRIE 19201 EFIRE 1% °

Azo dye is produced through chemical synthesis as a disodium
salt. In its dry state, it appears red to maroon in color. It is mainly
used in foods that undergo heat treatment after fermentation. The
Environmental Protection Agency announced on 107.06.28 that the
fourth category of toxic chemicals has been listed with control number
19201, and the regulated concentration is 1%.

English chemical name disodium 4-hydroxy-2-[(E)-(4-
sulfonato-1-naphthyl)diazenyl]
naphthalene-1-sulfonate

Bl Alias Carmoisine, Food Red 3,
Brillantcarmoisin O, Acid Red 14

‘3F 3\ Molecular formula C20H12N2Na207S2

3 F & Molecular Mass 502.43
C.l. 14720
CAS No. 3567-69-9

B2 5
Lorsnge 1

TEEANIEE RERZEASER IR~ BEIMIEH - BRE
107.06.28 AEFIEFENEHEY) » 71E4HSE 19301 BEFIEE 1% o

It is mainly used for printing and sticker processing of non-food-
related traditional gold and silver paper. The Environmental Protection
Agency announced on 107.06.28 that the fourth category of toxic
chemicals has been listed with control number 19301, and the
requlated concentration is 1%.

English chemical name sodium;3-[(2-hydroxynaphthalen-1-yl)
diazenyl]lbenzenesulfonate

A% Alias Acid orange 7
3F 3 Molecular formula  C16HT1IN2Na04S
‘3 F £ Molecular Mass 350.3

C.l. 633-96-5

CAS No. 3567-69-9
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RIS eRIEHEEE
Sudan Red Dyeing Principles and Hazards

BAAERREYRE > ENEEREERR - RAARCREZENENEEMYETNERESINE
EIpv4sE - EBRAAMS AR ERER > LR RBEABIAD » ERELERGEERRERE
AL E o

RIEAERET » BN CREREEEARR  PIEEEEEERIE - WEMATREEMESERIEE
EEREFEAREN  BItAERMmPBERREBEL -

Sudan Red Dyeing Principle: Sudan Red is used in biological research to make lipids more visible.
The principle of Sudan red dyeing is based on the fact that the solubility of the dye in fatty
substances is higher than that in solvents. When Sudan Red comes into contact with fat-containing
substances, a large number of chromosomes will enter the fat, causing these fat structures to turn
a distinct red color.

According to research, the chemical structure of Sudan Red may cause harmful reactions in
the human body, such as damaging the liver and other organs. It is even suspected of being
carcinogenic, so its use in food is strictly prohibited.

NARBAAIBEN
Six Dangers of Sudan Red

%4\; ANBEESRENSRAHIANIEEHTE  BEFNRAEENAAIENSTA

FIAFE > BERABRERAREEGETRAVEERE -
Toxicity

Humans may be poisoned when exposed to high concentrations of Sudan
Red dye. Although different types of Sudan red dye have varying levels of
toxicity, they all pose health risks if ingested in large amounts.

E&E'l\i ERZBHMMMRERBOHFAAERASRE » BEHFAANAHYE SR

EX 788

DNA #8E1FR » EBEREEEIERISE o I > BRI AP BEBUEY) ©
Carcinogenicity

Experts have found through animal studies that some types of Sudan

Red are carcinogenic. The metabolites of Sudan Red can interact with

DNA, leading to mutations and the potential risk of cancer. Sudan 1, for

example, is classified as a possible carcinogen.



T&T INDUSTRIES

‘ Sudan Red Dyeing Principles and Hazards 25

B I

Allergic Reaction

2z B 1815

Organ Damage

ﬁ:E/
/':_l"/ El

Fertility Effects

/
RIERE

Environmental Impact

MAZEREENE—5% > BT ESBERENER H MELBEHRESN
BERER ‘“WE’JEZFE%'J/%& Tﬁﬁ%fﬁ@%‘&%%ﬁ%ﬁﬁ °

Like many synthetic chemicals, Sudan carries a risk of allergic reactions,
which can range in severity from mild skin irritation to more severe pain
upon contact.

MRZBRIEESREKRALNA > PS5 B1RE » SEMENE R
B15 o BRI AEY R SE S A A B R RRL SN —ERENES -

If people are exposed to high concentrations of Sudan red for a prolonged
period, it may cause organ damage, including harm to the liver and
kidneys. Sudan red metabolites may accumulate in the liver and kidneys,
potentially causing some harm.

RHAIREFNESREENLS  BRSARISEIRE » RRBEEZHH
Xﬁﬁﬁﬁ%rﬁbﬂﬁm °

Sudan Red has the potential to harm development and fertility, but there
is currently insufficient concrete evidence. More research is needed in the
future to fully explain these risks.

fRTHARRRSHTEI  BRAAINERIEREEERRSE » &K
BEMHBY)HE o
Improper use of Sudan red can not only impact human health but also

lead to water pollution, affecting aquatic organisms and disrupting the
food chain.
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& Hh (& 4% 0 &% F3 AL B 3& X

HNEmZEEHEN

The food safety crises caused by the addition
of Sudan red in various places

2003 ' ABECEORBRBNT » FRTHMHINGFE  E2F — iﬂ)ﬁﬂiﬁ?fﬂﬁéﬁﬁ .
ERBERERENESE  REMETREEEANER > EEORBNE
REIREBR I ALRTFE ©

The presence of Sudan Red was discovered in paprika imported from
France. This is the first time it has been found in food. After issuing
a warning to EU member states, some countries have discovered the
presence of Sudan Red in imported paprika products over the past two

years.
2005 1 REREERE « BETE KR HBESL - BE 0 BENS EEERE
BTSRRI o

Sudan Red has been found in chili sauce, pickles, and other foods
in China. In the same year, Sudanese red dye was also found in KFC
seasoning in China.

2006 ' FhE B IR AN ER A ALRAL OSSR o

Red duck eggs with Sudan Red dye are being sold in China.

2015 ' 2015 F 7 H AR T REHE  SB&ML I SRNEMm > 2B R
ERmRER (FSA) EEXRBLAEZ AN EMm > BES -

ﬁﬁﬁﬂﬁit%%? 250 72 o KL ERE B mE l% (FSA) 91 &

AR ~ BRI LU IERD > 21T
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BENRERERNEZE > BE -« =6 - B UKREMFZER > BRELERRTERAFAAIRE - BEWIL
FERFEA ARG T FEEJ:%H@%&T%F‘M FARBRPRREDELAE

Due to health risks, the European Union, the United States, Taiwan, and many other countries have
banned the use of Sudan red dye in food. Despite this, driven by commercial ipterests, there have
been numerous cases in history where unscrupulous manufacturers used Sudan red in food. We
use the table below to review the food s3fety crises caused by the addition of Sudan red in various
locations. o :

2015 '

In July 2015, products from India containing Sudan Red | contamination
were discovered in France. After that, the British Food Standards
Agency (FSA) successively discovered more potentially contaminated
foods, including pesto, curry, chicken dishes, and more. There are 250
species. Therefore, the British Food Standards Agency (FSA) decided to
launch a large-scale recall of products containing Sudan red, including
palm oil, chili powder, and curry powder.

2017 1 EREREEATHREEEE0EF A INEFAAIRE 45 EXE
BFEEAL 2 B35 ~ 4851 7,100 EEBE 2 HIEL -

In order to enhance the yellow color of duck eggs to a more reddish
hue, Taiwan's egg-laying duck industry introduced Sudan Red Dye IV.
This decision resulted in the culling of 7,100 egg-laying ducks across
two poultry farms in Yunlin at that time.

2024 1 2024 £ > BEEHME B PEIE D ZEBU » 15 HE AR RMNERSTAL o
ZHEREARATRRE @ #RAALNSH B BHBRLEEES °

In early 2024, the Food and Drug Administration conducted random
inspections on chili powder imported from China and found that
Sudan red dye had been added to it. This batch of raw materials has
been distributed to various manufacturers, and the scandal involving
Sudanese red chili powder continues to unfold to this day.
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BRI BmBYIRE

Requlation of Sudan Red in Textiles

Bluesign

BRfIAT | (C.I. Solvent Yellow 14) , #FI4L 1l (C.l. Solvent Orange 7) ,
bluesign EFIAT 11 (C.1. Solvent Red 23) , 4L IV (C.I. Solvent Red 24) &7
MNEBEZERMNE 2B EZR - Ebluesign IREME 24 BHE 798 ©

Sudan Red | (C.I. Solvent Yellow 14), Sudan Red Il (C.I. Solvent Orange 7),
Sudan Red Il (C.I. Solvent Red 23), Sudan Red IV (C.l. Solvent Red 24)
are not necessary for reduction and lysis. Banned dyes that can cause
cancer are listed on pages 24 and 79 of the bluesign specification.

Oeko-Tex Standard 100

OEKO
TEX® Bk F1 AL 1 (C.I. Solvent Yellow 14) 7 2 A B & ¢ £l > 7€ Oeko-Tex
Standard 100 ¥R 83 FY 55 59 B > 58 M4+ OTS100Standard_02.2023_
STANDARD AR

100
Sudan Red | (C.I. Solvent Yellow 14) is a banned carcinogenic dye. For
more information, please refer to page 59 of the Oeko-Tex Standard
100 specification.

@ ZDHC  zbre

B FI4L | (Solvent Yellow 14) 2 AEEAK > £ ZDHC fHREMNE 54 H o

ZDHC reqgulations state that Sudan Red | (Solvent Yellow 14) is a
banned carcinogenic dye. It is on page 54 of the ZDHC specification.
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AR BRBRE T > FERMNEEET A4 DIN 54231 FEAMNESEARERHERZSE (LC-MS)

ERFIAL I (C.I. Solvent Orange 7) » iIBR¥ME%E |, EEHBRESEMR > 2,4- ZHERM ( 2,4-xylidine )
CAS No. : 95-68-1> IARC D8R E=5E5EY) ©

BRI 1l (C.1. Solvent Red 23) » BEREZRE |, MHEBUES SR > 4- 8EBER (4-aminoazobenzene) »
CAS No. 60-09-3 » IARC D3EZ2 5 850 ©

BRFIALIV (C.I. Solvent Red 24) > ERXMEE , FRHEZS S #) - BEM (o-toluidine) , CAS
No. 95-53-4 1 #B - @EBEE X (0-aminoazotoluene) , CAS No. 97-56-3 » IARC DEEEZ2E
=)

In the specification of textiles, the inspection method used is DIN 54231, and the instrument used
is a liquid phase tandem mass spectrometer (LC-MS) for Sudan Red Il (C.l. Solvent Orange 7),
after reduction and cleavage, will release the carcinogenic aromatic amine 2,4-dimethylaniline
(2,4-xylidine), CAS No.: 95-68-1. It is classified b IARC as a Category lll carcinogen.

Sudan Red Il (C.I. Solvent Red 23, after reductive cleavage, will release the carcinogenic aromatic
amine 4-aminoazobenzene (4-aminoazobenzene), CAS No. 60-09-3). This compound is classified
as a Category Il carcinogen.

Sudan Red IV (C.I. Solvent Red 24), after reductive cleavage, releases carcinogenic aromatic amines,
o-toluidine (CAS No. 95-53-4) and o-aminoazotoluene (CAS No. 97-56-3). The IARC classification
categorizes it as a Category Il carcinogen.

DHEESE Analytical Instruments Room
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B PR EAER R O EUEYI E 2 A AE

The International Agency for Research on Cancer (IARC) divides carcinogens into four

major categories.

2A

2B

EEAANEREY
Determined to be a
human carcinogen

1BA R e N EBUEY)
Most likely human
carcinogen

A RER A BREY

Possible human
carcinogen

BIERBAANEREY
Not classified as a
human carcinogen

M ABTITRERE > BrERZE (EEY)
ﬁEiDD}\iﬁllﬁﬁﬁﬁéﬁ@Zw% °

Sufficient human epidemiological evidence
indicates that the substance (or mixture) can
increase the risk of tumors in humans.

EBREAZ NERITRERE > BAIYERGERETZ
YE (BEEY)) » SEEMBY) R BB X -

There is insufficient human epidemiological
evidence, but animal test results show that this
substance (or mixture) can increase the likelihood
of animals developing tumors.

BREAZ NEBERITREERE » MBYEBRERRLD

There is insufficient human epidemiological
evidence, and animal testing evidence is sparse.

ANETITRE /BRI BRERG KGR

No human epidemiological evidence and animal
testing results.
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FH RS EER

Origin of Banned Aromatic Amines in Dyes

1895

1958

1971

T BET Rehn B8R > BUNRKEI T ABREEMENLEAES » EERHH
T+ EEBTZERER  RERMNERITENTA > mARERE L
Ez#& (Urothelial carcinoma) VS ERE o £58 T REAKEBERITIEHA » &
TEME AR B REEZECEMER AR R R -

In 1895, Swiss physician Rehn first discovered that European dye workers
had a high rate of bladder cancer. In the following decades, many
countries have discovered that workers in the dye and related industries
have become a high-risk group for developing urothelial carcinoma. After
years of research, it is now known that cancer formation is linked to
prolonged exposure to the chemicals benzidine and ethenylamine.

'MAK & B & | (Maximale Arbeitsplatz-konzentration) > & & H W

TMAK %] EPIREBEMNH ABREBRESNIEENE » URETIIFSMZE
KRPRANATTRE c BV EENBRER L » AXPIERETHHRE » UEB
MABIEB AR T ES ©
In 1958, the "MAK Committee" (Maximale Arbeitsplatzkonzentration)
established the "MAK Table," which is published annually. This table
specifically requlates chemical substances that are known to be hazardous
to human health and sets the maximum allowable concentrations in

workplace air. At first, it was a voluntary for everyone, but later it was
suggested that it be made into a law.

EERE T > FHAEAEER (Benzidine) PEBEERMNNIBRIA » 1%
BWEFEBEBEMNENLLARES » FHItFLET IBEBER (Benzidine) AIFE
£E > 2REBREBSHNERAIAHASFERERIIA TMAK K] A o

In 1971, the German dye industry ceased production of dyes containing
benzidine due to a high incidence of bladder cancer among factory
workers who were exposed to benzidine intermediates in dye
manufacturing. The aniline series of dyes is included in the "MAK list" due
to concerns about toxicity.
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1967

REREVERGY > RUERSEERIEMR  BRE - 4- 8 EHRX €&
BB ~ AR R A U R R EBL © 1974 FREREZ 2L RBERER
(OSHA) » Bi5 14 BAERYIEEY AEEY) ER e L6 & - BNL 4-
“HRRBEERF B 7S EREBERAMTRERE - £ AR ERLBYUERERS

BESEREEEBEBHARBNCEZNRENR » AR SEUAREER
FENMBOMRIT > 8151970 TR IEERREEHIHBE) (ADMI;
American Dye Manufacturers Institut) ~ 1974 £ IIR TR B IKEE
B EmERNEIEEHZ ) (ETAD ; The Ecological and Toxicological
Association of Dyes and Organic Pigments Manufacturers) & > &8 7E &t
HAR AR BEITRAMSR » UWERBREANBENIRENZE > EMIE
ZEMCEYENSEEBHN S SR o

The British Carcinogen Management Regulations of 1967 prohibit
the manufacture and use of ethyl naphthylamine, benzidine,
4-aminobiphenyl, dichlorobenzidine, o-toluidine, and dianisidine. In 1974,
the U.S. Occupational Safety and Health Administration (OSHA) identified
14 organic compounds as carcinogens, which included the 6 previously
mentioned compounds, as well as 4-dimethylaminoazobenzene. These
seven aromatic amines are all dyes. Intermediate. There are similar
requlatory restrictions in Japan.

As the harmful effects of aromatic amines and heavy metals on the
human body have gradually been taken seriously, institutions studying
the toxicity and ecological impact of dyes have been established. These
include the "American Dye Manufacturers Institute” (ADMI; American
Dye Manufacturers Institut) established in 1970, and The Ecological and
Toxicological Association of Dyes and Organic Pigments Manufacturers
(ETAD; The Ecological and Toxicological Association of Dyes and Organic
Pigments Manufacturers), which conducts in-depth research on dyes and
auxiliaries to understand their impact on health and the environment.
Influence, and then establish safe content standards for chemical
substances and heavy metals.
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1992

2000

4 B 10 BIEBRBUN AMRTERBREIE S THCERREIESREELR) » &5
FREER 15 S ERER - BOARHNUABHES L AEME > B 1994
F7R15 8 BEABRNHNZARMBHE _EER > RET 20 BEAS
B o AETEERNEARL > BMELEBAREZEEN TEU < 67/1548 Mﬂ‘
B C21 > IRENHREBAFRUK 2- REERKE > —HZ 22 BRABSER
BELE 1995 F ) 1999 F/E » —EWEARRER 22 BEASER °

On April 10, 1992, the German government announced a plan for a new
bill called the "Improving German Physiological Exposure Act" that would
ban 15 aromatic amines known to cause cancer. However, the bill was
not clear on how to implement control. It was not until July 15, 1994,
that the German government promulgated the second amendment
to the bill, requlating 20 banned aromatic amines. On the basis of the
Second Amendment, coupled with the "EU Directive 67/1548 Annex C2"
of the European Commission, the proposed p-aminoazobenzene and
2-methoxyaniline are among a total of 22 banned aromatic amines.
These are the 22 banned aromatic amines that have been requlated from
1995 to 1999.

lOeko-Tex Standard 1001 XIEMNT 2,4- ZFRERR ~ 2,6- ZHEXKRR
> EMERMBRNERN 24 BRABSMK o
In 2000, "Oeko-Tex Standard 100" added two more substances:

2,4-dimethylaniline and 2,6-dimethylaniline. These are the 24 commonly
banned aromatic amines that are often referenced.



REGULATIONS
BANNING AROMATIC

AMINES IN DYES

TR RS ERER



T&T INDUSTRIES ‘ Regulations banning aromatic amines in dyes 37

FHRRSERER

Regulations banning aromatic amines in dyes

ERRDFERET > NESAEBEE (-N=N-) BB SEERE (Azo Dyes) » HRERERHE—ENZ
BSEBRAG > HEBN—EAHERAMERSRHNEERE » FRUBARMNEFOMINPFIANESD » B
RERRGEG s RE - RERM  KETHSZREKRENELE - EM8ME  IREMRE X ME AN E
EEEER > FERUNBAaRMEARERAEHY WTR) EAUMELERKE  SEFRBENER
SEREEYMBRARREK  EHARLCEHA > MEEBAFMEIBRNEBRALEL -

ERRERENTAETERRRER » MIRUEHESBRALREEULNRRSEE  ZRHIARA
Zukl o BRIEANMBARKE 3,000 2% > MAIBENBRRHANIRE 200 ZE - 51998 F 4 B
1B AEREFRENBRAREMEMNER  BEBEENDNAZE > WAHIEL MAKER]) TP
W2 5B RERERELAETS LHE -

BRI EBERL SR T BiRE [Oeko-Tex Standard 100 » 2 1992 FEMFAEIIZEH L » a2
BRENZ AR BB ZE R 0ABAL > ARIL T TEIRSAR @ M REIFZE A ERt%® ) (International Association for
Research and Testing in the Field of Textile Ecology > f&§#% OEKO-TEX®) > 4BIFRHNEEMF) o Z4H
MIEBH TOeko-Tex Standard 100) ##medss » £ 2023 FHRENRERFS B A 328 o

SHh—Eir LRGBS RiRE Bluesign » AF% %A Bluesign Technologies AG #8EFs2 1 TR L
EHEBRSMA « TR - BRIEREHESMABRRERTENERIRRIAE © Bluesign 3358 2000 F
REERERAK > ENEREEFERAS SR AT > BT Bluesign 2023 FRENTERA S EREE
T38% e

In the molecular structure of dyes, those containing azo groups (-N=N-) are collectively called
azo dyes. The azo groups are often connected to one or more aromatic ring systems to form a
conjugated system. Azo dyes, renowned for their wide range of vibrant colors, are extensively used
in dyeing and printing processes in various industries such as textiles, clothing, leather goods, and
home furnishing fabrics. When textiles, clothing, and leather products come into direct contact with
human skin, certain types of azo dyes can mix with normal human metabolites (such as sweat)
and undergo reduction reactions. This process can lead to the formation of carcinogenic banned
aromatic amine compounds, which can then be absorbed by the human body. This substance is
extremely harmful to the human body because it is carcinogenic.

When a dye undergoes reductive cleavage using standard methods, and if instruments detect
aromatic amines above the limit value, the dye is classified as a prohibited dye. There are as many
as 3,000 azo dyes in use today, but only about 200 of them are carcinogenic. Starting from April 1,
1998, if products made from this carcinogenic azo dye are found to contain aromatic amines listed
in the "MAK Table" through statutory analysis methods, the products will be Iabeled as prohibited
for sale on the market.
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The current common standard for green ecological textiles, "Oeko-Tex Standard 100," was
established in 1992 by the Austrian Textile Research Center and the world's leading textile research
centers to create the "International Association for Research and Testing in the Textile Ecology”
(referred to as OEKO-TEX®), headquartered in Austria. The "Oeko-Tex Standard 100" textile
certification, promoted by the organization, stipulates that 32 types of aromatic amines will be
banned in 2023.

Another common standard for green and ecological textiles is Bluesign. The company's name
s "Bluesign Technologies AG," and it is headquartered in Switzerland. It is an ecological and
environmental protection standard jointly formulated by representatives of EU academia, industry,
environmental protection, and consumer organizations. Bluesign certification was officially
announced in Germany in 2000. To obtain certification, you must comply with the regulations
regarding banned aromatic amines. Currently, Bluesign has stipulated 38 types of banned aromatic
amines for 2023.

FELRHEmmEFtTHEECHEERE i :

In fact, each textile brand also has its own review standards, such as:

Adidas Policy for the Control and Monitoring of Hazardous Substances A-01
H&M Group Chemical Restrictions

VF Corporation Restricted Substance List

Nike Chemistry Playbook

American Apparel & Footwear Association’s (AAFA) Restricted Substance List

BRItz 9h > B1 23 EMAER (NIKE, Adidas, H&M.. %) > B#F 1L 7 ZDHC (The Zero Discharge of
Hazardous Chemicals) > #BTEREREEXZEFHNGCHRICENESTHR > EZEHRIFEC2RE
FRE (L ERBYMERE ; MRSL) » £MFREE L  HEBEUKRKMPAIENIRIE ©

In addition, 23 brands (Nike, Adidas, H&M, etc.) have jointly established ZDHC (Zero Discharge of
Hazardous Chemicals) to promote the elimination of hazardous chemicals discharge in clothing and
its industrial chain. They aim to widely implement sustainable chemical usage practices, such as
the Manufacturing Restricted Substances List (MRSL), to protect employees, consumers, and the
environment in which we live.
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FEREANERR
Chemicals to be monitored for dyes

21 RS X > R RN ERRERSESD B EE > BEAMBRZEHIRFNEHMIGE  Hx
SIEARMER - HEHAHNPEE(CE2RNEELHERES > RTEASEEUN  EARSHMAEN

EE2mBEER - W :

Today, in the 21st century, research on ecological protection and the toxicology of dyes has
garnered increasing attention as people's awareness of safety and environmental protection
grows. There are also increasing requlations on hazardous chemicals in dyes. In addition to banning
aromatic fragrances, there are many chemicals that we are concerned about and need to monitor:

I B MR A &L (APEOS) Alkylphenol oxyethylene ethers (APEQOs)
ITEER (APs) Alkylphenols (APs)

i@ Amines

SUEREMERRRLE Chlorinated benzene and chlorinated toluenes
SUCHEE Chlorinated phenol

I Wk B 52 122 D Quinoline and isoquinoline

ZIREEIX (PAHS) Polycyclic Aromatic Hydrocarbons (PAHs)
BB KR A BE B Carcinogenic and sensitizing colorants

=8 Metals

Hi 29 E (EEFRAESTE  Other chemical substances include derivatives of
M~ 86T EBmA .. F) alkylnaphthalene, benzyl chloride, bisphenol A, etc.
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BACEYE | HaaREFEEM

Monitoring Chemicals: Safequarding Green Dyes

BBt RERINYS » EETERERNNANZ2HERERENZEE  ERAMNBHCE2RNBRERERIDERE
BIERT > R 2014 FERiI TEEEHERP 0 (Instrumentation Center) » B E3a{bBRAZRI R AY)E o
BEFZSTOMMIY  BENEZEEERTEZRLEYE  LFESBRAYERE » FEZFL I URLH
fEF o

T&T Instrumentation Center is committed to staying abreast of global trends by emphasizing
dye safety and environmental protection. As environmental protection requirements for dye fine
chemicals become increasingly stringent, the company established the Instrumentation Center
in 2014 to improve independent control over dye production. Banned Substances. The Precious
Instrument Center was established to prohibit the use of chemical substances in controlled products
to comply with various restricted substance regulations, ensuring that customers can use them
with confidence.

BEIXSEHBT0 Instrumentation Center T&T
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BEIXS E%%%EF‘/UHF Members of Instrumentation Center

EEIXEEERTLEAMRIAEIOAN BEEREBRERE REBMERERE,. (Gas
Chromatograph-Mass Spectrometry, GC-MS) ME « &XUEMEEN . (High Performance Liquid
Chromatography,HPLC) =& ~ Uk—E TEEFEHTAfL  (lon Chromatography, IC) ©

T&T Instrumentation Center currently has a staff of 10 people. Its equipment includes two sets
f "gas chromatography mass spectrometers” (GC-MS), three sets of High Performance Liquid
Chromatography (HPLC), and one set of lon Chromatography (IC).

.

X FE #8 & & %8 E s 1% (Inductively Coupled Plasma Mass  RIBEBHELEE (Gas Chromatograph-Mass Spectrometry,
Spectrometry, ICP-MS) GC-MS)
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TEHAERZFENES—E TREBSERE®LE] (Inductively Coupled Plasma Mass Spectrometry,
ICP-MS) » KRB ESEME [EHEREENBHERLE] (HPLC/MS —MS) > UEME IRBEEfER
BEREE) (GC-MS/MS) o

The tens-of-million-level instrument equipment includes an "Inductively Coupled Plasma Mass
Spectrometry (ICP-MS)" (Inductively Coupled Plasma Mass Spectrometry, ICP-MS), and plans to
introduce two sets of "High-Performance Liquid Chromatography Tandem Mass Spectrometer”
(HPLC/MS-MS) and two sets of "Gas Chromatography Tandem Mass Spectrometer” (GC-MS/MS).

L‘J%Eﬁ‘% —UEFHNBRRELZSE > 2EARFATEY > R ZEREMBIREEE » ARIL T HREIK
BB LRERDERIER - BN EEMAE TR —RIARILEA ©

T&T Industrial attaches great importance to the needs and safety of every customer. The company
fully integrates with the international community, absorbs and develops the latest dye technologies,
researches and understands the projects of concern to organizations and brands worldwide, and
aims to grow and thrive with all customers.

BEFEHrA (lon Chromatography, IC)
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