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(The development of techniques producing Lac-color which
would assure solubility and color-stability on a par with

cochineal-color)
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L.

SUMMARY

Subject

Development of Lac Color manufacturing technology to implement solubility and

color stability to the level of cochineal pigment.

II. Purpose and necessity of research & development (Subject may be

1.

changed if necessary)

Purpose of research & development

The final target of this research & development is to develop alternative
pigments to be able to implement solubility and color stability of the level of
cochineal pigment using Lac Color which has similar chemical characteristics as
cochineal pigment because it i1s urgent to develop alternative pigments due to
customer’s avoidance phenomena and high manufacturing cost of cochineal
pigment extracted from cochineal insect used as natural coloring agent in all

food process.

If raw material producing country and manufacturing technology holding country
of natural pigments are different each other in the world then it is high added
value industry for manufacturing technology holding country mostly (It is similar
in semiconductor industry) in the world and our country and Japan have various

and advanced natural pigment manufacturing technology.

Presently, European advanced countries or USA and China, etc. are not very
much developed in manufacturing and application technology therefore it is an

industry group competitive to enter into the market.

Cochineal pigment which is mainly used for deluxe items in domestic market is animal

pigment belonging to quinone family, therefore it has stable characteristics to light and

heat comparing with other pigments therefore it 1s mostly preferred among red

pigments.

The quantity of this pigment in the market is limited due to scarcity manufactured

presently only in Peru (Extracted from female coccus grown on cactus) however the



quantity exported to European market is recently increasing therefore the price of raw
material has been increased, and natural pigment is presently used increasingly iIn

China, too therefore the price of raw material is expected further to be increased.

And cochineal pigment is a pigment extracted from cochineal insect and its recognition
by consumers is not very well therefore food industry is recently seeking alternative

pigments.

Lac color of another red pigment is very competitive in price aspect comparing with
the cochineal pigment and it maintains stable price therefore if the problems of
solubility and dark chromophore, etc. which are disadvantages comparing with
cochineal pigment are dissolved then it is expected that it has a sufficient market
competitiveness as an alternative product of cochineal pigment but also it will solve
burden of price increase according to increase of raw material that is why we started

to develop.

As for development of natural pigment so far, we have tried to find new natural
pigments and mainly researched on effect when it is added to products, however,
even though new pigment materials are developed but there is difficulty to go through
very strict substance registration procedure in order to go into the level of advanced

countries.

However, a modified pigment material to develop by supplementing the function of
existing pigment material is an advantage to avoid complicated new substance
registration procedure being outside of new natural pigment category therefore we
established development direction towards improvement of functions of existing

pigment products.

III. Contents and scope of research & development

This research task is conducted with 4 sub-tasks in order to achieve the final

target.

Firstly, in a sub-task, in order to remove insoluble substances which are
obstruction factors to dissolve Lac Colors, we developed manufacturing process
control technology for mass production seeking optimized condition in effectiveness
by checking yield and the intensity of the colors before and after filtering
according to input of acidity regulators by filtering method to remove insoluble

substances other than pigments which are not dissolved using diatomite filtering



after dissolving color ingredients using acidity regulators.

Secondly, we set optimized mixing ratio to minimize disadvantages of the Lac
Color in the foods containing protein using various acidity regulators and color
supplements agent on the basis of our experiences so far in order to improve
disadvantages of Lac Color to become dark by reacting with protein due to

characteristics of Lac Color.

Thirdly, we developed mixing ratio and manufacturing process control technology
to obtain most similar coloring effect as cochineal color through secondary
coloring process in order to improve disadvantages of less coloring effect

comparing with cochineal color.

Lastly, we developed a stable product through testing the creation of carcinogens
by reaction and harmful metal substances, etc. in order to obtain stability of final

product.

IV.Research and development result

1. Developing technology to remove insoluble substances of obstruction factors in

dissolving Lac Color

We removed insoluble substance through filtering process after dissolving pigments

using acidity regulators first in order to remove insoluble substances of Lac Color.

Lac color is not well soluble in water especially it has characteristics of very low

solubility in acidic solution comparing with cochineal color.

On the other hand, it has characteristics to dissolve well in alkali solution therefore
we studied solubility, stability and yield using many alkali substances and used sodium
carbonate as a most proper substance and we selected filtering process by dissolving
Lac Color of 5% in the solution of sodium carbonate of 1.5% on the basis of total
solution and we selected the process dissolving Lac Color of 8% in sodium carbonate
solution of 3.0%.

Of course, if the more alkali substance is used, the higher yield is obtained, however,
too many bubbles are generated in the later neutralization process stage, in some
acids, insoluble substances are all dissolved therefore filtering effect is decreased.

There are many alkali substances however we tried to dissolve pigment using weak



alkali substance rather than strong alkali substance considering safety.

As for this ratio, addition of Lac Color shall be increased and also addition of sodium
carbonate shall be increased in order to manufacture the product for good price and

high color value because the ingredient of Lac Color consists of acid.

Considering filtering process, the product to dissolve more than 10% of Lac Color has
severe filter clogging phenomena in filtering process and makes very much difficulty
in filtering process therefore it is difficult for mass production. Therefore, in this
research and development, we developed product groups of high color value adopting
biggest of advantage of Lac Color and product group to filter insoluble substances to

the maximum.

2. Developing technology to prevent discoloration generated when it is added to

protein content foods and the process to improve coloring effect.

Lac color has characteristics to be discolored into dark purple black by reacting with
protein due to chemical characteristics of color ingredients. We experimented with
processed milk and bakery product of high protein content using potassium aluminum
sulfate (Hereafter referred to as burnt alum) and various phosphate and acidity

regulators in order to improve the characteristics.

It is dissolved by adding sodium tartrate (2.0%) which is one of acidity as a primary
additive into Lac Color solution filtered by dissolving first preceding method and then
we proceeded primary coloring by adding 3% burnt alum which is color supplement
agent. After that we conducted spray drying after adjusting to 43 brix using dextrin

liquid.

The Lac Color passed through such a process has very excellent solubility in acidic

drinks comparing with existing Lac Color and it colors as more red tone.

Burnt alum and L-sodium tartrate were added to the primary product manufactured
through above process in order to reduce reaction on protein and to maximize
coloring effect.

If Lac Color is applied to processed milk of high protein content and to hard flour of
high gluten content then Lac Color is not changed to dark purple black but maintained

scarlet.

When the Lac Color produced through above process was applied to high protein

_9_



product comparing with cochineal color of the same concentration then it colored a
little darker than cochineal color however it was much improved comparing with

existing Lac Color.

3. Securing safety from creation of carcinogens and harmful metal substances,

etc.

Lac color is a natural color obtained by abstracting arborescent substance secreted by
Laccifer lacca beetles with water or alcohol, and it is already approved to use as
natural food additives in Korea, Japan and China, etc., and its stability was proved
through oral administration, toxicity test (Single dose, repeated doses) using rat, rabbit
according to latest edible natural color (Japan, Gwanglim, Pyungsung 13" vyear,
p89~91).

We tested and inspected carcinogens and harmful substances on creation of reactants
in applying to antioxidants in order to improve supplement materials and safety for
coloring together with recognized analyzing agency and carcinogen by reaction and
spray drying was not detected and heavy metals such as arsenic and lead were

proved to meet specifications in domestic additives code for the Lac Color.
4. Analysis of Lac—-color and Cochineal-color related Overseas Market Trends

Currently, Lac color is used in the beverage market (tomato juice and the beverage of
high solids tomato) instead of Cochineal color.

Still, Cochineal color is applied into the dietary fiber drink and beverages which are
packed in a transparent container.

Therefore, Lac color is accessible to the beverage market which Cochineal color is
applied.

The Lac color developed through this Research is more reddish than general Lac
color. Therefore it can replace the general Lac color and Cochineal color which is
applied into the processed dairy product such as strawberry milk, etc.

The Lac color developed through this Research is competitive in price compared to
the Cochineal color. Therefore it can be used in processed meat product.

V. Research outcome and plan to utilize the outcome

We succeeded to develop Lac Color exclusively for acid drinks optimized to acid
drinks and Lac color appropriate to use for processed milk of high protein content and
bakery meat processed product through this research and development project, and we
obtained solubility improving technology and coloring and discoloring—prevention

technology on Lac Color.

_10_



We are now discussing with relevant manufacturers to replace cochineal color in
domestic processed milks and drinks using the product developed through this
research project and some manufacturers are outputting relevant products because

their replacement work was completed.

We will try to achieve a good result in domestic and overseas market by establishing
long term export strategy and product commercialization strategy through analyzing
information from our sales representative in China and pigment companies in China
and through analyzing the products applicable to Lac Color obtained through

discussions and market survey during our visit to China.

We will actively promote through our sales representatives in China and South East
Asia and through 2013 year FIC and International Exhibitions by promotion brochure
highlighted relevant technology for the products developed through this research and
we will positively promote using internet media such as our homepage and Alibaba,

etc.

We applied for 1 case of patent on improvement of solubility and coloring of Lac

Color so far through this research project and we made 3 cases to be commercialized.

_11_
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FAALE GG AE 37 & HA don, dAFY &4 &7t & He SAS
o|- g3t AAZ AT oA HAo] HQsirh.

13202 71 AWl AFLANEA Bo] AMEEAAE A LAY BAUEFS ol&
slo] B ESE e dsle pHEAS e & 54 FHLE &3 095 FRE
ot FEHE o] &35ty AT

olZ A A Fojz MA g o3t Aol M g AT} zjo]E RAEl, ATA] LS
check sl A MAde] pHE ZASIHoH, o|gA AFH AL pHE 7|Eoz 27}
A 44 AAE By £ HYstY T 248 A

dZe] Ao WIPAdE pH3OAZA(NEFAIEZTH H=x)dl 0.02% H&3te] Axge
check 3} t}.

table 1-1 &AUEF F7}Fe] W& pH¥Z 2 o3 5 A7 W3}

araey  anme M amn o s a0 8

0.5 8.0 3.5 126 75 - v

1.0 8.0 4.87 127 80 - v

1.5 8.0 5.52 126 95 L

2.0 8.0 6.4 126 110 A

2.5 8.0 6.9 127 118 A %o

3.0 8.0 7.8 127 125 Hlu A s

3.5 8.0 8.7 127 126 Hlu A s

4.0 8.0 8.9 127 126 pikca
HAUEES ol &% dZE &4 AR HF ATt Ao] g o mEAHS HES 2
S HME 8%E VIELE BANIEF 3.0% ol dolARE oA A& H oA A5 A
49 Tk HMgto] ZA &S B F UM
EE pHE U5 o] AololA vt o1t §&4 2 Ao T o7t 57 AT,
HNELAZA UFE dZE =7 22 AL aFASHA] gom, &3 & FAHAA S-S 9%
A7HA FY4E o= AAANA 2Tt =obAd WA HUlol oS4 Ha, 38 Fol A
Fddol Asl 47 FH o gol AT o2 Q] UF B 49 dLYAE
7hete A2 wigEAsHA] @t

o7 3} T= 30%2 ARSIt
HFEe JA9S Haste] Ad3 Ay geste Miho Hub
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= ofFsted JRdl olEFol TS wekd B ATl A
A J7bE AE4E aEste 8%E AU

Fax BANE 5 FEY Aol gold B Fht Mk B Yo A YL
dFe Foh,

doll tha =Helg %}ﬁﬂiﬂ H“g o #%
weba B AFlME 7hFE gL

4l S stdlevd, ¥4 2 HEA
HA AA Hoe gid Tl o) guAds 7he3t AAH o3 asdS ol B

A
B FFS HEe A7 I

3

i

(1) ¥+ pHelM AWl B/4d& 7}A= proteaseS ©]&7 @A

A gl FAALE 8% &3 T HZJAMLFS ©]85t9 pHE 35~4002 =43 & v|Ad
nlol @74 o 2 HE| <438 FERMGEN (A ZALGenencor, USA)E ©|-&35le] 4RSS 33T} o
Fao &4 pHEHL2 35~5.001H, HH2E= 60T w30l & Aiolnt

AAS 90%, SFHA 8%, BHAIEF 1% (A4 pH 37)9 vl&2 LS FAF B4
AZl T Gao ZAALFS 71FFS 01~06%S P73 T 60CAA 447 &4 H-$-S 3
T 90TCA 158 g dx T45 AF AHT

olg A A TE z

=

table 2-1 protease Fermgen 37}k wE A7} Hzle} ol d gaF H3)
o

F%r;n}g%in pH oA Al 58§ o3 T Ay} ﬁg%(;é
0.1% 3.7 90 0.66
0.2% 3.7 A F 95 0.65
N 3.7 90 0.90
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(2) T4 pHollM Hth 24L& 7FA= proteaseE ©]-&3 @A £ 3

i

g4 23 AFHNA FHE AALLN(FAL 8%, BANIEFE3%, AAF89%)l &2 AAAF

1%E FH7}sted pH80oz2 ZEd § YA ujdulo|lelo2HE Y43 Protex 6L (HZx

Al:Genencor, USA)S o]&3sle] E4 83 3t}

| 349 A pHY YL 7.0~9.00H, HH 2= 55C~60CQ! Bacillus licheniformis2] ¥l %=

o A} o]zl Endo-type proteasec|T}.

pHE 8022 A3 AMALN Protex 6L 0.1~0.2% FH7Is+ T 57T

S 3 F 0CAdA 1583 7tEst] 48 A8 & FREE o] &3t ol&
AM7VE 5% A3 ot table 229 Fo] EAAP M BaAP F oz

& AagHo]l HEshA] e &

28 FYYT, BLATY) e wRY FFL H2F7FFO] whe O Ffolrt Qo

O

oo 1& T oo
X o {0 de
>
)
E
L
fr
e,
32
lo
i
1501'
"
_NI_[/
AL

table 2-2 protease protex 6L FH7}aFel mE A7} Wale} vl d o3F W)

Protex 6L arH7A o3 & } _ ZE Zehul g
A7t pH A m o] A7} A 7} ol aE sH2k(9)
0.1% 8.0 o] )8 0.80

126 126 R lkJC’H
0.2% 8.0 U= e 0.79
F37F 8.0 126 125 ¢ = 1.20

protex 6L9] 739 #Z pH7} 7-92 MiE 3 )
589%)2] pH7} Fa W2 1% 7 pH W9l ol THHEE FAso] A5 dude &
4 B3] 913 E4AE protex 6Lo] A Fslt}

=3 wAe agHos AASY] sl Byw, dstd wE 0Fd s S gAE
o183 FF Azlol o8 wRAL AASE FHol Yo}, AxF B BPYe] pHE A+
oz 2o s 7Y A AYoR A% el AEE BA Ak

of MW B v ATNME A astoy), dE2sls paAstd BAF 6000049
nlere] gulde AANY) JAAE Bad $HolZE 4 F AT Wyel Bastn wuw
o},

ol AlEEE EAl= 2 dAe FegtolE S861(4E Duolite, US.A,; Diamond
ShamrockAl, F9 80| E 5862, FQalo]E 5863 L FOalo|E S-866; HFEA Y ATy
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pH7} e A=z dAE H7HE olf+ H4he pHel w2t 4x7t wWeh sed A 3%
o agole pHIF of dE| el atlz FFAx A 93] ofFA Hrh
gy 7)o AExEAE HbE pHE 4-52 zFste BRAZS HY F o & 9
BE | HALE AT 5 A "
Table 3-1 SfAAgolof| g4t R0|E HIIF0| ME MXZto| Hal
guLTols A5 Lab value Aol et
HIt2%) pH 5 2 b . 2 b
SH7t 25 833 2394 3561 0 0 0
3.0 8333 2382 35.7 0 0 0
35 8305 2404 3504 0 0 0
0.5 25 8311 2392 35.58 -0.19 -0.02 -0.03
3.0 8305 2411 3532 -0.25 0.29 -0.38
35 8327 2413 34.89 0.22 0.09 -0.15
1.0 25 8321 2393 35.49 -0.09 -0.01 -0.12
3.0 8315 2419 3569 -0.18 0.37 -0.01
35 8302 2432 35.02 -0.03 0.28 -0.02
15 25 8315 2416 3586 -0.15 0.22 0.25
3.0 8316 2444 3557 -0.17 0.62 -0.13
35 8284 2435 35.05 -0.21 031 0.01
20 25 8306 2393 35.38 -0.24 -0.01 -0.23
3.0 8304 2426 3529 -0.29 0.44 -041
35 8298 2436 3496 -0.07 0.32 -0.08
25 25 8313 2399 3541 -0.17 0.05 -0.2
3.0 8306 2409 3518 -0.27 0.27 -0.52
35 8296 2416 3492 -0.09 0.12 -0.12
3.0 25 8309 2394 3569 -0.21 0 0.08
3.0 8299 2419 3516 -0.34 0.37 -0.54
35 82838 2422 35.09 -0.17 0.18 0.05
* Ao FE 0.05%
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Table 3-2 IX|IMAZoH0| SAMAZ0F HILZO| M2 MXZLo| Hat
gidZ=0lEs  2AEA Lab value ANRLZES| T}
X 7H2H(%) pH L a b L a b
=17} 2.5 82.92 26.21 3143 0 0 0
3.0 83.05 24.95 33.31 0 0 0
3.5 83.11 25.18 34.09 0 0 0
0.5 2.5 82.81 26.11 31.42 -0.11 -0.1 -0.01
3.0 83.02 24.98 33.51 -0.03 0.03 0.2
3.5 83.14 25.11 34.12 0.03 -0.07 0.03
1.0 2.5 82.91 26.21 31.35 0.1 0.1 -0.07
3.0 82.98 25.23 33.25 -0.04 0.25 -0.26
3.5 82.89 25.55 34.11 -0.25 0.44 -0.01
1.5 2.5 82.75 26.31 31.66 -0.16 0.1 0.31
3.0 82.79 25.85 34.87 -0.19 0.62 1.62
3.5 82.71 25.78 35.09 -0.18 0.23 0.98
2.0 2.5 83.05 26.35 31.71 0.3 0.04 0.05
3.0 83.09 25.88 34.69 0.3 0.03 -0.18
3.5 83.11 25.83 34.81 0.4 0.05 -0.28
2.5 2.5 82.97 26.31 31.32 -0.08 -0.04 -0.39
3.0 82.99 25.92 34.52 -0.1 0.04 -0.17
3.5 83.02 25.88 34.98 -0.09 0.05 0.17
3.0 2.5 82.83 26.34 31.38 -0.14 0.03 0.06
3.0 82.88 25.86 34.63 -0.11 -0.06 0.11
3.5 82.92 25.81 35.01 -0.1 -0.07 0.03
A e BT 0.05%
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"

o

co3fz %J}_}Z;F_?_mﬁ Lab value MXFgro| st

(%) H7Hek%) : ; b : ; b

10 0 60.33 17.39 -7.64 0 0 0
0.5 57.14 213 -8.36 3.19 -391 0.72
15 57.52 22.6 9.1 281 -5.21 1.46
3.0 57.98 24.02 -9.72 2.35 -6.63 2.08

30 0 72.5 15.75 -5.18 0 0 0
0.5 71.59 16.29 -5.28 -0.91 0.54 -0.1
15 70.52 18.51 -5.65 -1.98 2.76 -0.47
3.0 71.08 18.84 -5.82 -1.42 3.09 -0.64

50 0 76.92 1142 -3.25 0 0 0
0.5 74.94 1431 -4.1 1.98 -2.89 0.85
1.5 73.21 151 -51 371 -3.68 1.85
3.0 72.29 17.47 -5.9 4.63 -6.05 2.65
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Fig 33 FALToE A7t e Axgel Wk (HEH)
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A gEAAGE el wudel IR pHELDGY AFCIBTRNAE FALTEEDE
o A7tF whet BEE Urhie L Wobd o welon, AxE yehie £2 3 %
243} =49 J)Fol Bt aghel S FAY 5 UYL FAT FAe] AFo] HE by
e gelge g9 ¥ £ A

2ES FHgel wet bERelAE 4 wde B ¥ He Aoz g

A —‘] .
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