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Volatile compound composition of French fries prepared in
11 Kkinds of frying oils
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(School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China)

Abstract: The volatile components of French fries prepared in 11 kinds of different frying oils were
analyzed by headspace solid phase microextraction combined with GC — MS, and the sensory of French
fries was evaluated. The results showed that a total of 80 compounds including aldehydes, oxygenated
heterocycles, nitrogenated heterocycles, ketones, alcohols, acids, hydrocarbons, sulphur compounds and
esters were identified in 11 types of French fries, with palm oil fries containing the greatest number of
volatile substances and linseed oil fries the least, and aldehydes being the predominant volatile
substance. Analysis of the aldehydes in 11 types of French fries revealed that French fries prepared in
sunflower seed oil and cottonseed oil contained more polyunsaturated aldehydes, among which the conlent
of (E, E) -2, 4 — decadienal was the highest, which was the main substance that presented the oil
fragrance. French fries prepared in high oleic acid rapeseed oil and high oleic acid sunflower seed oil
contained more monounsaturated aldehydes, and French fries fried in high oleic acid sunflower seed oil

had the highest content of 2 — undecenal. French fries prepared in flaxseed oil contained the most (E,

E) -2, 4 - hepdienal, and it had a taste of fat
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fries fried in palm oil was the best, while it was

the worst fried in lard.
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(E) -2 - BIBEAHER MIEEF. Kb (F) -
2 - FIGMETE RN WA EE AP ERREZ, N
52.59 wg/100 g;MMi(E) -2 - TR (E) -2 - %%
WL R MR SE AL R A E B b S R 2, 73l
7 61.80 pg/100 g F1 1 177. 63 png/100 g, M= 2
AR FEIE(Z) -2 - BHGIE . (Z) -2 - 254
BEFN 2 — +— M, 2 - T — Wl ELHmmR -
8 —COOH £ B - # Ak | AT H B AR,
FE =AM BRI b 2 - IRl S =
EZMBERY . B & A B S g, iir LA
T THR SR FIh B 2 4 A IR S AL R R KE 2 4%
W2 — R Y I A T A LA B Vb
YEBLS% Eri 4y Bk 511,53 peg/100 g 1 1 355. 63
rg/100 go
2.2.1.3  Z AR

(E,E) =2,4 - BE W& wde 11 R g dE i fi
2 2% v 22 AR, AR R A vty o 2 22 B JCR
IR , AR 32 B2 IR , T LA &S 5 IR 1) S PR
FRMBINEE R (EE) —2,4 - BE IR & ft i
15,4 509.96 pg/100 g, fEAE M ATME S A5 h H S &
A, 9.94 ne/100 g, (E,E) 2,4 — T Jiie
R IR S T R A A R
MR , AR SRR AR A h i & e dse i, >
45.90 wg/100 g, (E,E) —2,4 — 3% "I R vE S
P EEN NI LAY, B , 2ok A
TR ) A A S, H Hp T T R 5 2 5 e A 25 AR
FAMBEBE R (EE) -2,4 - 28 RN & 81K
HAb UM E S5, 5 741.48 pg/100 g, [R, (E,
E) -2,4 - & IREE IR SRR (E,Z) -2,4 -
ZE IR SR AT AP A R
1381.97 wg/100 g,
2.2.1.4  Bufb ks

2 S ELAG A R R Bs AR R, Y B AE A
PERERS 2,4 - 2SI L, O HAE 2,4 - 20
T 118 S 0 i 7 0 vt A 00 o R R AR FE TR, D0 b
TERCPL BN S 0F T, = S0 R H s e 7 £ 1Y
FERNE R R R 2 1 L =l R H bR L oK
THURT AR F I T 77 A 2R A B i, T AR
FH A2 U VHI R 1) 48k A3 ) o A e T R SR KT T R
IR ZEAERFIN BV E B A TP ARG D B R R 4 -

AR TR BB 8] AR 5 T A i A
TELEREIEFIEURTE ) 5T, SE 30 AAE 5 BRI il AT
JES SRR R 4 — SRR, A 3540 A T AT AR
AP R, O 13,02 pg/100 g,

2.2.2 SRBRIELED

L1 o0 Vil B 8 2% v 0 HE I B R AR
LG Y B R , A 2 FEnk gk 2,5 - —H 3Lk
e 2,6 — LML 6 - AL -2 — ZHEnhigE 2 -
CIdHE -6 - HIBLmEmE 3 - AL -2 - Z3knkig 2,
5-HIL -3 - (2 - LI kR 2 - 23t -3,
5- CHISLMEE 2,5 - CHISE -3 - 23R 2 - 7
s -6 - HIBLNEER 2 - 23 -5 - 3L 2 -
STHE -3 - ke 2 - T3 -3 - LR 2,
5 TR -3 - (3 - T L) ki,

MW SO I\ Sy S DA B2 RS 1R R A XU
HIAY) i 3 Maillard 237 77 A 1), X 2465 9 B
A REES, A R ST s m
A T E RS W, 8 O B B R AR R
a - IAE Y5 DI ARG &, K4 Strecker
BRI NE ' o LT Fof K il AR 2 A R G 2,
5 kB 6 - I -2 - 2R 2 - £
Bk -5 - HAEnb s, HAETEM AT R AE S A b O i
15 o

BRULERAL , MLBEZR & AL G AAE 11 Fh Rk
RIYESE SRl th o M RE 1) B 00l 2 R 2 ik
BRI AR 58 A R R B R, T
A VR BE S I, AR SR AR Rl B n 2 - 2
POt RL MM e A A
2.2.3 FERIRELEY

LT oo J0 K0 o D S 2% v A 1 B SR e R 2 Ak
A B K R A T, R rp 2 - ISk iy oAy 2k
[FIRS A B o SEAEAFIM R E B 25 1 2 — ek nk
MR % e A i, 4 70. 58 g/ 100 g0 2 — IRHERR I Y ok
T5 2N 0t i SR AL R, 228t BAE T i I BRa A
MR E®R TR R R —  BARE H
T oA e SRR IR, 2 - IR 1Y
F A AL 2 -9 — COOH 4 B — ¥ 5i%l
A 1,3 - T 203 A 3 R A St | AL R
NEL AR 1,3 - 4 -1 - COOH , 2k 5 f5 i [ iy Ak
J& , KA O, TR A 2 - 2% -3 - AL
P PR L AR B 3, NIMTE SRS E 1 2 - 1%
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2.2.4 FHRALSW)

A 28 A5 0t e el i A v AR S B R B, R
I SR B A R —E . H
T, REBTIEE RN N B S K A i) Hh B 2
X AR 7™ R ORI RZ IR o L1 Fof B Qi BIAE 38 2%
LIl AR A A BT 1 O 1 - (TH -
MEME —2 = JE) — LT, HAEARREI O 2 b
5% (12.99 pg/100 g)

2.2.5  Hih

Br_Eab JLSP s o, LR % A ) ik
ARGV MBI G Y. BETER I, BRI
AL B WAL FOKE 2% P ARG 5 B RS 18] ) A2 A A
WA, R AR — & P L3l AR AT ik
BRI EE ST o S Ah, 11 R KR I A
YR AP IR D KRR S B S W IR 2 AL

“¥.
2.3 11 AR ALK i ALK A0y BB IR

L1 AR BRI AU AR B PR I3k 4 P

M 4 LU BRI ROKE 28 2% ) B A Ak
WURH 22 , HAU FOKE Il BOHE 38 2% 1 68 R P L 17 22
SR BRHE I O AR KR R A, A U A
WA, T % 0 K 2 2 MU B 2, B RN IR . KT
T FIORRE THh FI0E 3 2 T A ol R s
WA T K 25 2% I R EE B £ , 8 T AR 28 2 Y
ERMENE fee o A il B 35 2 OB IR I M A 22 , v il
PRI FE B 2R IR B it . 3 0h, R
SN I BICKE S8 2R AR B2 028 R D7 T A PG T At L
BN A o VAR U, 28 Tl AU S A e (A
UFPERZE T RRRF I BN SEA% , TRl A2
FRIV B M

x4 11 MAEHREZRNRETS

it H PRAEI RS MRFh BRI SR SRR KB RS SRR AR B SRR

it 6.77 5.58 5.8 6.77 6.88 5.08
SR 7.62 7.28 6.8 7.42 7.23 6.15
Rk 7.38  6.42 6.12 6.31 6.15 5.50
THI % 6.08 4.88 5.27 5.42 6.27 5.15
R i P 531 5.12 5.52 5.58 5.58 5.48
BORETHL  6.15  5.62  5.84  5.96  5.62 5.73
T 5.88 6.19 6.04 5.58 5.08 5.35
AN 6.54 5.65 5.8 6.19 5.19 5.50
BIKEGPE 6.24  5.48  5.60 5.80 4.92 5.20

5.73 7.15 5.04 4.15 4.54
7.08 7.23 5.81 5.38 6.38
6.42 6.35 6.42 4.04 5.88
4.92 6.19 5.62 4.92 5.88
5.73 6.27 5.27 4.62 5.23
6.27 6.50 6.23 4.53 5.62
6.35 6.50 5.73 4.27 5.42
6.36 6.69 5.96 2.77 4.35
6.00 6.16 5.92 2.48 4.60

3 & it

X 1T KR I KR S 2R 4 R A P i 4
BHEATIRTE o S RAIT, 11 Fof BOAE il BIOAE 3 45 1 4
RAME T RIS (B2 5 IR R ERE
FeJe WEE RE T BAL A AR S,
FACE RPN D R E MRS . Rt
IR AP RN A 2R e 22, S RROFF I K
b SRl 05 - Z N e B TIR I ERTHIPN R A tE N
TR SR A P (B E) -2,4 - R RIS
I, POA R RS A% P E A KRS PRI 51
S BUMAR A 5 R TR SR i R R ik R 25 AE A Il O
BRI R R, LR R R B AR R
W2 — T R i 5 SRR I O B A P Y
(E,E) -2,4 - R UGIE & i, 2 BB 2 E
AN B A N 7 R RO o B RE 45 R R A
AR AICKE S A R PP O3 e e, T B8 R IE JRRORF 1l
A S SR YER I p A8
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