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Effects of high temperature frying on acid value and content of polycyclic
aromatic hydrocarbons in soybean oil and peanut oil
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ABSTRACT: Objective To study the changes of acid value, benzo [a] pyrene, 4 kinds of polycyclic aromatic
hydrocarbons (PAH4) and 16 kinds of polycyclic aromatic hydrocarbons (PAH16) content in frying french fries
soybean oil/peanut oil at different temperatures and times. Methods The acid value in oils was titrated by

anhydrous ether:isopropanol (1:1, V:V) using phenolphthalein as an indicator. The polycyclic aromatic hydrocarbons
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in samples were saponified by KOH/ethanol, extracted with n-hexane and cleaned-up by solid-phase extraction

column, detected by gas chromatography-mass spectrometer. Results With the increase of frying temperature and

time, the acid value increased rapidly, and the changes in peanut oil were more sensitive. At the same temperature,

both benzo [a] pyrene and PAH4 showed an irregular fluctuating growth with time, and the higher the temperature,

the faster the increase. The content of PAH16 rapidly increased with time and temperature, and its changes were more

sensitive than those of benzo [a] pyrene and PAH4. Under the same conditions, the increase of benzo [a] pyrene,

PAH4 and PAH16 in peanut oil was less than that in soybean oil. Conclusion At the same conditions, PAH16 shows

more significant changes compared to benzo [a] pyrene and PAH4, so the limits of PAH16 should be given more

attention.

KEY WORDS: soybean oil; peanut oil; frying; acid value; polycyclic aromatic hydrocarbons

0 31 5

RIPERBAAETEPE R —F=ZiErX, #ERT
iz N BRI ET A B SRS ORI B
HEZ . (HRMIE S KB R SRR E S B —RINE
ARk 2EAE AL, T E AR T, 1 R . A E
BRIEM S HEAR T, IR A B AR Y, 3R
¥ (polycyclic aromatic hydrocarbons, PAHs)Z: 4 SI7E e £
TE0s 7 g N NS 1 S 0 (L o s

PAHs & H Al £ 501 55 K A B0 1 B2, < 300 42 fik
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JRj(European Food Safety Authority, EFSA)HfiE 1~ 16 FIRK¥
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BB N S PAHs 15 Y ARG AR AR [ A
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PRARMEA (0.1 mol/L, JbRti M ERY L), 16 Fh
PAHs BRI (BRI EZ ) 200 pg/mL, KEFTRESRHL
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1.2 /5 &
1.2.1 AN AR &
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A 2 h BL—KIMAE . IEER S A 20 CCORF R
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HERAIREL 0.25 mL PAHs FrfEiE T 50 mL &P,
IECRERES, FLAL 1000 pg/L IR AARERE 2, 4 °CIR



262 B dn 2 4 R R I A 4R

%16 &

o H 3 0.01, 0.02, 0.05, 0.10, 0.20, 0.50 mL
PRUERE AR 10 mL 2R, 1ECRE a2y, BT
1. 2. 5. 10, 20, 50 ng/mL IB&FRMETAEW, 4 °C1%
1, £ H.
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IE O U ik

PERTTE EAABOR: B NZy 1 g OKBREREE, 231
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fi#ER B, i SAH A 1% - BT {Y (gas chromatography-mass
spectrometer, GC-MS)l iE .
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(20 mx180 um, 0.14 pm); HERETIIREE: 280 °C; /< Hais
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JRIE 44 B 73 i (electron impact, EI)ES-FIH,
BIAEE 70 eV, B TIRIRE 250 °C, PUMRFTIREE 150 °C, 1%
B 2RIRLRE 280 °C, IR 16.5 min, & LT
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Fig.2 Effects of different frying on benzo [a] pyrene content of soybean oil (A) and peanut oil (B)
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