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Abstract

In this study, the adsorption decolorization process of sea buckthorn oil was carried out to verify the possibility of the sea
buckthorn oil as a natural UV absorber. The optimization was carried out by using the central composite design model-re-
sponse surface methodology (CCD-RSM). The response values of CCD-RSM were selected as the decolorization effect
through the process, acid value after decolorization, and UV absorbance of the decolored oil at 290nm. The amount of adsorb-
ent, temperature and time were selected as the process variables for the experiments. According to the results of CCD-RSM,
the results of optimization were all consistent. The optimal conditions, which satisfy CCD-RSM statically and mathematically,
were 4.32 wt.%, 134.90 C, and 19.8 min for the amount of adsorbent, temperature and time, respectively. The estimated
response values expected under these optimal conditions values were 94.78%, 2.08 mg/g KOH, and 2.91 for the decolorization
effect, acid value and UV absorbance at 290 nm, respectively. Also the average error from actual experiment for verifying
the conclusions was smaller than 2%. Therefore, it was confirmed that the application of CCD-RSM to the adsorption de-
colorization process of sea buckthorn oil showed a very high level of acceptable results and that the sea buckthorn oil has
high possibility to be used as a natural UV absorber.
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Figure 1. UV and visible light absorbance of sea buckthom oil.

2 %@“EJH %kol 100%¢ll 7V7he= %@“:@347} -
B7Fet ).

2.3. HHl)el AL "I}

AhE 9] A A 3] F 9] FA Hjsh a3t %
TP ARERA, BE 1 gD U AFEE TR o adk ksl
(KOH)S] Aoz Aoty 2} 5782 Y5kl AlHE @A 10 g
100 g9 o)A ZAATET} FFANS 1 : 19 FIn|E &3 %
of A% & Flmzeteel 10 gl 42 0.3 mL H7lslo] A=
Az3IATk AP 7L 0.1 N KOH g0 = A3 94 5
el AR Gdo] @& FFA AEIE 30 s 1 F-AE W7 E A
shlom FHF AR A The A (2)2.2 ARSIt 4 (2)elA
VA= KOH £99] 4% = KOH €99 sLAs, s= 249 A
Zo|th12].

o
[o ot o

_I%N

Acid value = &SVXF 2)

3.1. AHE @Qlo| EM HHT|
AT = AHE e st SARENFAS 21str] £,
200~600 nm ] UellAe] AHE 52 FAF-2] AFe]A g2 71A

3749] T3 EE Figure 10 YERIQITE A S4% B4 A3, &
AL 0] AME Aol g 0] APEL Ao Aol Fea
£ 290 nm A NN FUSHA e webs 2 G s Fe
AHE 299 UV-B &5 582 sk o 21S & 4 AT
[13]. &3k AHE 252 7R Fr9] = 460 nm AQ) b=
A el A 7B AAl et skl EHE:T_ Freel P R
& AN 470~600 nme] TP FthellM e Frse w4
3] ZAske] 600 nmol A= 7 ]Z*q(base line)oll et S 1
Aok wEbA AR i W Gl 600 nmold B9le] TF
Aol gt F5-5& A Gl wlel iy ¢-ds] RiAkeE A
olgtal g 7 qlrk ol AME Af7t B A4S B A0 A

AgeH14]. e B ATME FHRATY AF 290 imelA )
A9 FHEE AE 200 494 Fse BpIEoR 27



CCD-RSM<& 0] 23k AJHE 99lo] M

24 A3t 9 AN 5 B 63

Table 1. Response Surface Methodology of Three Variables and Corresponding Response Values

Emulsification condition

Experimental data

No.  Amount of adsorbent Temperature Time Decolorization effect Acid value UV absorbance
[wt.%] [C] [min] [%] [mg/g KOH] [-]
1 3.00 120.0 15.0 92.33 2.10 2.865
2 4.00 140.0 11.6 93.93 2.10 2.899
3 4.00 106.4 20.0 93.48 2.11 2.896
4 4.00 140.0 20.0 94.55 2.06 2.901
5 5.00 120.0 15.0 94.16 2.10 2.887
6 3.00 160.0 15.0 94.02 2.13 2.852
7 2.32 140.0 20.0 93.15 2.09 2.889
8 4.00 140.0 284 94.33 2.11 2.901
9 4.00 140.0 20.0 94.92 2.09 2.908
10 5.68 140.0 20.0 94.27 2.10 2.891
11 3.00 120.0 25.0 92.38 2.12 2.873
12 4.00 140.0 20.0 94.6 2.08 2.906
13 3.00 160.0 25.0 94.03 2.14 2.863
14 4.00 173.6 20.0 93.11 2.16 2.875
15 5.00 160.0 15.0 93.28 2.14 2.876
16 4.00 140.0 20.0 94.78 2.08 2911
17 5.00 160.0 25.0 93.05 2.15 2.879
18 4.00 140.0 20.0 94.66 2.09 2.903
19 5.00 120.0 25.0 94.21 2.13 2.901
20 4.00 140.0 20.0 94.81 2.08 2.909

B Acid value [mg/g KOH]
[ UV Absorbance [-]

100
[ Decolorization effect [%0]

90

Activated  Activated  Acid Clay = Bentonite
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Figure 2. Comparison of acid value, UV absorbance, and decolori-
zation ability at 290nm of various decolorizers.
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Table 2. CCD-RSM Variance Analysis of Regression Coefficients of the various Response Values

Decolorization effect[%]

Acid value[mg/g KOH]

UV absorbance[-]

Source

F-value P-value F-value P-value F-value P-value
Module 21.28 <0.0001 10.99 <0.0001 3.42 0.034
X 18.14 0.002 1.29 0.282 4.59 0.058
X, 0.57 0.468 2222 0.001 4.40 0.062
X 0.38 0.552 4.45 0.061 0.82 0.387
X? 39.67 <0.0001 7.38 0.022 8.87 0.014
X3 73.81 <0.0001 56.79 <0.0001 12.19 0.006
X7 15.83 0.003 15.38 0.003 3.38 0.096
X X, 61.30 <0.0001 0.10 0.758 0.09 0.770
XXy 0.12 0.734 0.10 0.758 <0.0001 0.953
X, X 0.22 0.651 091 0.364 0.06 0.815
Lack of fit 4.99 0.051 1.07 0.472 18.47 0.003
R’ 95.04 90.82 75.46

Y, = 35.20+8.332z, +0.5299z, +0.495z, —0.4031z} —
0.00137523 — 0.01018x; — 0.03363z, 2, — 0.0060x, 2, —
0.000400z, 3
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Figure 3. Contour graph of decolorization effect, acid value, and UV absorbance according to various variables.
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