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Abstract: Subcritical fluid extraction of amber essential oil was conducted using amber as the raw material. The
extraction process was optimized using extraction yield as the metric. The extracted amber essential oil was subjected to GC-
MS analysis to determine the major chemical components and their relative contents, and also subjected to in vitro antioxidant
analysis and tyrosinase inhibition tests. The results show that the optimal process conditions were a liquid-to-material ratio
of 2.1:1 (mL:g), an extraction temperature of 58 ‘C , and an extraction duration of 51 min, which led to an extraction yield
of 1.61%. The GC-MS analysis revealed that 40 peaks were isolated from the amber essential oil, with 30 compounds being
identified. Among them, monoterpenes were the most abundant compounds, mainly comprising cymene (29.39%), (-)-borneol
(18.02%), fenchol (8.46%), (-)-camphor (7.12%), and eucalyptol (6.40%), which are the main contributors to the unique
aroma of amber essential oil. The amber essential oil showed strong antioxidant activity, with IC, values of 12.66 mg/mL
and 2.91 mg/mL for the scavenging of DPPH and ABTS' radicals, respectively. The inhibition of tyrosinase by amber essential oil is non-
competitive, with an ICy, value of 1.13 mg/mL, and its whitening activity is higher than that of arbutin at the same concentration.
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Table 1 Factors and levels of response surface methodology
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Table 2 Experimental design and results of response surface

B C

K e EREA FEarm o
(mL/g) /C /min
1 -1 -1 0 1.297
2 1 -1 0 1.442
3 0 -1 -1 1.244
4 1 1 0 1.349
5 0 1 -1 1.278
6 0 0 0 1.584
7 0 0 0 1.583
8 -1 1 0 1.357
9 -1 0 -1 1.122
10 1 0 -1 1.224
11 0 0 0 1.597
12 0 0 0 1.627
13 0 0 0 1.633
14 -1 0 1 1.210
15 1 0 1 1.286
16 0 -1 1 1.405
17 0 1 1 1.272
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Table 3 The variance analysis for Response surface model
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Fig.5 Response surface and contour diagrams of the

interaction of solid-liquid ratio and extraction temperature
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5 R EEORIEE 2.1 (mL/g) A<HUIER 58 C. JH—1k
ACHURFA] 51 min, 7€ BIRSFAFHE AT =005, 20000007
SRR IARE M IS RN 1.62%, ST EMET, #£ 1500 000 |
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Table 4 Component analysis of amber essential oil

kA5 1oty 4 A 2T X »>FE  MAFEEE%
1 b3 CioH,g 136 0.94
2 a- CioH,g 136 0.36
3 Aot ik B C,oH,s0 154 6.40
4 385 C,oH,s0 154 8.46
5 RPN CioH. 134 29.39
# 5k 6 2 AR CyH,0 152 7.12
ES 7 F o f CoH, 0 154 0.90
8 FAk S C,oH,;0 154 18.02
9 w9 S R C,oH,s0 154 0.79
10 3R C,oH,;0 152 0.47
11 P CioH g 138 0.90
12 1,4- #eet & C,oH,;0 154 0.70
13 T C\sHyy 202 L1
14 a- Kot kb CysHa 204 0.31
15 FT AW C,sHy 204 0.42
o 16 a- T CsH,, 204 0.41
gi 17 B CsH,, 204 0.86
18 y- & C,sH., 204 0.41
19 T M KB C,sH,0 222 0.73
20 S| AT B C,sHy0 222 2.38
21 T A M CysH,s 204 0.75
2 N CooHs 272 195
—#E 23 HH B C,H3,0;4 318 0.46
24 L AAN A BE CyH;,0 286 2.52
25 2 WA 2 FA+ R C\sHy 246 0.67
26 1,1,4,5,6- B F 3 23- =& -1H- & C,Hy, 188 0.81
B S , -
27 LI -(1,10- 295 =38 ) = (T AaA) CyoHs, 414 2.76
28 ARK — W BR —F g C,,H;50, 390 0.43
FE 29 a EF LH CpsHyg 174 .02
7S 30 13- FARA TR -8,11,13- 24 -19- B CyHyO 284 1.56
gt 95.01
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2~20 pg/mL 1, Xt DPPH [ Hh 3% (135 B 2 U S 31
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Fig.5 Concentration effects of antioxidant-DPPH radical
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Fig.7 Inhibition rate of amber essential oils on tyrosinase
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