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Process for removing polycyclic aomatic hydrocarbons from

carnosic acid and its antioxidant
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Abstract: [Objective] To investigate the optimal technical conditions for the removal of polycyclic aromatic hydrocarbons (PAHs) in
carnosic acid production. [ Methods] With carnosic acid yield and PAHs residue as evaluation indexes, single factor test and orthogonal test
were used to study the effects of activated carbon addition, extraction temperature and activated carbon operation time in the system on
PAHs residue and carnosic acid yield. Antioxidants were added to oil and high temperature accelerated oxidation test was carried out, then
the peroxide value index was measured to evaluate the anti-oxidation properties. [ Results] The optimal process for removing PAHs from
carnosic acid with activated carbon was found that its addition ratio was 0.3%, extraction temperature was at 50 ‘C and operation time was
10 minutes. Under these conditions, a carnosic acid yield of 94.85% was achieved with residual PAHs at 43.12 pg/kg extraction storage
period and at the same concentration, the anti-oxidation effects of the four antioxidants were TBHQ™>carnosic acid>BHA™>V|.
[Conclusion] It is feasible to remove PAHs from carnosic acid with using activated carbon while achieving a high yield of carnosic acid
(CA) under specific conditions. In the long term, the anti-oxidation effect of 0.02% carnosic acid is equivalent to that of 0.02% TBHQ and
the use of natural antioxidants is beneficial to human health.
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Figure 1 Chromatograms of four polycyclic aromatic

hydrocarbon standard solutions
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Figure 2 Liquid chromatogram of carnosic acid sample
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Figure 3 Effects of activated carbon addition on residual

amount and yield of carnosic acid PAHs
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Figure 4 Effects of extraction temperature on residual

amount and yield of carnosic acid PAHs

233 iEVEscistTa e iR S A, — s R P 9
IRAEZ e s AT I ] B, 22 340 05 8 2 B sk B, A R
FE TR R AN BT B AR . B A 0 M e A R 46 v I ] Y A
e, 0 T R 4 AR B R T 1Y) 22 O R B kR s
G Wi B AR A 0 5 Bt RS R 40 T R T i 5 42 il
T f) 4B K, 5% i o b i AR S A AR AR e i RE A R R
M SR bR, R SR g i v e k. X 5R
FEAEPI RS 4516 — 3. GA IR T e R b g
AT HFIA] B 2 10~15 min,
234 JERHEEY SR HE 6 AT, FE £ 50T R
PO e, BUR LR h 22 R 05 I AR B A e (R X R
B CRIE A TC R W, R IR A VR g & B R Y
PAHs = ZER I T A1 5 AW 0T A R B8 DL R 38 5E 15 Y
RV EE M5 PR 42, BRI, 4 i XOR
[ Bt AP A A6 AS [ R B B9 PAHSs 15 ¢ . NIt , 76 2647 Tl
G A AR BRUR R TR T ok 1 A DR I, T S TR OA
e R 22 A ) 2B K B S e BRI 0T 0 %k A G 2R K R X
HEAT AL , ] RE T 4% 18 5 ) 2 e AR 1 SR o
24 EXIRE

AR 415 B A 283K 40 18 JG 47 6 TR) A IRUTR B R P e

BEE277H | 2024 F 11 A | RAES5H

1001 780
100
L o5l 0z
= 9% 0
e 160 Lo
¥ S8
=g 90t 150 =&
=< e A~
<z 2 <
é 140 — ~
% 851 =
e —=— CAlCR 430 %
—e— PAHBR R it e
80 20
10 ;. 20 30
T AU ]
Activated carbon extraction time/min
A5 FRENENAREERSTFTERGELEYH

Figure 5 Effects of extraction time on residual amount and

yield of carnosic acid PAHs
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Table 3 Orthogonal experimental results and analysis
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1 1 2 3 90.47+1.16 38.36+1.46 95.24
2 1 3 2 94.55+1.97 40.56+0.61 97.28
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