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Characterization of lycopene pigments by steric effect of
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Abstract @ Natural pigments are materials that express color and have been used in foods,
cosmetics, medicine and so on. Since natural pigments are extracted from animals and plants,
they are not uniform in size. Red pigments in particular are more lipophilic than other color
pigments and tend to aggregate easily in aqueous solutions which make it difficult to reproduce
the specific color due to size change. Found to be an allergen and the growing aversion for it to
be used in foods, cochineal pigment, an animal pigment used for red pigments is being used less.
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In this study, red vegetable pigment lycopene extract and gardenia yellow was made uniform in
size by ball-milling, then asymmetrical flow—field flow fractionation (AsFIFFF) and dynamic light

scattering (DLS) were used to measure the size, and a color meter was used to confirm the

color. Experimental results showed that the pigment particles were large in size and size

distribution was wide before milling, but the size of the particles decreased and size distribution
narrowed after milling. Color meter measurements showed that as the milling time increased, the
size of the pigment particles decreased and the brightness, redness, and yellowness increased

indicating a bright red color.

Keywords : Natural pigment, Lycopene, AsFIFFF, DLS, Size distribution
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Fig. 1. Principle of ball-milling.
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Fig. 2. 3-component system of dispersion.

Table 1. HLB of emulsifiers

mEbA 2 AFolA AR AEAd dAdMa
el CarotenoidZ lycopene XA Jzt=Z7]|7}
A3, A7|EREZI} broadstr] wj&of, AAto] ©
2, A Af@o] "olxe dxo] Qv ®
gk, Folut Hof oafl, Ao] A EMEo] H
= 2%l Qth(11]

el ZA"ES sidstr] {5k, lycopene
polymerZ nano—coatingdte=  E4H1E (nano-
encapsulation)& ©|-&sto{[17, 29], HAI7Hs4
S sty WA Ball- millingS o83l 2
718 LAl WE & asymmetric  flow
field—flow fractionation (AsFIFFF)& o]&35}o]

2718 Astn EHRAS SPstet.

2, A3
21, A=
2 Ao AMgE HAMAE LycoredAt

(Be’er Sheva 84102, IaraeD©] TR2% NG}t
SDBNI(Gyeonggii—do, 445-912, Korea)®] *|#}
FHLE AHStlon 8AlRE SR, TR
d=2=(SDBND, 2=AASDBND& A-8-5H3
. E3 fEARE AR AR EHE
polysorvate(SDBNI), lecithin(SDBNI), sucrose
fatty acid ester(SDBNI), glycerin fatty acid
ester(SDBNDE AH8-5H1tt. Table 1] A9i<]
AMgRE FEHAI[3019] FF 9 HLBILS hdet
F= YeEhf ik

Name HLB

Polysorvate 20 16.7

Polysorvate 80 15.0

Lecithin 4.0

Sucrose fatty acid ester (P90) 18.0
Glycerin fatty acid ester (Almax 1800) 4.0
Glycerin fatty acid ester (Almax 9060) 12.0
Glycerin fatty acid ester (Almax 9080) 14.5
Glycerin fatty acid ester (Almax 9081) 13.0
Glycerin fatty acid ester (Almax 9280) 7.5
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Table 2. Lycopene — Gardenia yellow suspension

Lyco Lyco + Ga
Lycopene(TR2%NG) (g) 85 75
Emulsifier (g) 8.1 7.5
Water (g) 15 10
Gardenia yellow (g) - 18.75
Total (g) 108.1 111.25

Table 3. Ball-mill experiment

0.3mm beads (g) Sample (g)

DI-Water (g) Bottle (ml)

116 9

10 60
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Fig. 3. OM photography of emulsifiers lycopene suspension by Tip sonication(10,000 rpm) (X200)
(a) Polysorvate 20, (b) Polysorvate 80, (c) Almax 9081.
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Fig. 4. OM of different ratios lycopene suspension (X200) (a) JP, (b) TR2%NG, (c)
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Fig. 5. DLS of lycopene suspension after ball-milling (a) before ball-milling,
(b) after ball-milling

Table 4. AF4 diameter of lycopene suspension after ball-milling

B LR

Mean diameter (nm)

Lyco Lyco + Ga Lyco_15h Lyco + Ga_25h

AF4 176.37 160.39 94.45 79.23
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Carrier liquic: 0.1%6 FL-70 + 0.02% NaN,, F_¢ 2.0 mL/min. Cross- flow rate : 1.9 mL/Anin,
Wave

Fig. 7. OM pictures
before and a

fengthe 234 nm, Injection: 30u4, Sample cone.: 0.1%
Hydrodynamic diameter (nm)

0 100 200 300 400
10000 ! L L

Lyco
Lyco_15h

« Lyco+Ga A
Lyco+Ga_25h

8000 -

6000 -

4000 +

UV/Vis response

2000

Time (min)

Fig. 6. AF4 of lycopene suspension after ball-milling.

3.5. Lycopene £:tHo| MxtA|, pH
Ball-milling 3 Fo color meter?t pHE

Z75te] Table 50 Yepiqict.
dE*ab = [(4L*)2 + (4a™)2 + (4b*)2]1/2

Table 59] L*, a*, b*E= Z}Z} L(lightness)2
BEE YU, ax= AMEE UEYH, be
FAE S YelWH +ak redish, —a= greenish,
+b¥t yellowish, —b+= bluish& UYerdith EIF,
dE*ab = 7IEAESQ JPete] MatolE yERH
; th. 9 side 7122 dto] Table 59 AxE

of lycopene s A3 BH, L, a, bgte] AAHoR Frlete A
frer ball-milling (a)Lyco, = Hob, M |fzpe] A7|7F zobel whet A

(b)Lyco_lSh, () Lyc0+Ga’ O] %}O]'Z]E‘ Ag &9l T £ 9\19&1‘:} Tt AT
(DLycorGa_25h Azk] AIARA, 27 AA AokAA] H,

pH 4.0[311¢] 4HdEHE A lycopene YAHE©]

Table 5. Color meters and pH results of lycopene suspension after ball-milling

Data Name L* a* b* dE*ab pH
JP 3446+0.09 3466+0.39 18.91+0.28 - 4.21
Lyco 33.68+0.54 25.26+0.44 10.74x0.02 13.00£0.36 6.07
Lyco_15h 3494+0.01 26.21+£0.03 13.45+0.02 10.66*0.04 5.71

Lyco + Ga_25h

37.19+0.07 32.73+£0.07 16.81+0.12  4.39+0.14 5.63
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