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Abstract: In order to explore the rose, lily on pancake flavor enhancement, in this study, the volatile flavor compounds in
the original, rose and lily pancakes were determined by headspace solid phase microextraction (HS-SPME) and gas
chromatography-mass spectrometry (GC-MS), the relative content was analyzed by hierarchical cluster analysis and the
relative odor activity value was calculated. The content of organic acids in pancakes was analyzed by high performance
liquid chromatography (HPLC). A total of 51 flavor compounds were isolated from three kinds of pancakes, and there were
differences in the types and contents of compounds in different pancakes, citronellol was detected in rose pancake, and its
relative content was 2.24%. No characteristic aroma component was detected in lily pancake. The results of relative odor
activity value showed that the key flavor compounds in pancakes were aldehydes, citronellol, nerylacetone and phenyle-
thanol had positive effects on the flavor of rose pancake, while butyl acetate and n-decanol had modifying effects on the flavor
of lily pancake. The content of lactic acid in pancakes was the highest, and the content of lactic acid in the original pancake
reached 5.604 mg/g, which was significantly different from 3.848 mg/g in the lily pancake, malic acid was detected merely
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in lily pancake, and the content was 1.921 mg/g. Rose and lily can effectively change the flavor compounds of pancakes.

Key words: pancakes; volatile flavor components; gas chromatography-mass spectrometry; relative odor activity value

(ROAV); hierarchical cluster analysis; organic acid
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Fig.1 TIC patterns of volatile components in three kinds of
pancakes

T A: JERADE B: BOLRYE; C: AA Bk

R, Horp, JFEBRREGE I S Y 35 R & M XUk
JR, R RUUE R M Y 30 B, A RIUE T A
33 R AP XU 8 B, BT LA % AN [6] B E Hh o) Hy
FFEE M R ) SR P S R B e 22 57 . RUUHE L
PR AN ] PSR R T AN RIS, ASTA] S
MIAER I ANA] . BRI EAE & & R E T (A X
B, ISE T 23.20%, THAEEIR AP AAG H
Fssd e, Hodh ZBRPIR . AR T W5 . P PR S
HA AR A KR 5T, AHXT & o ik 2 T
17.95%. 4.31% F1 0.34%, 7EEERFTGEH LM H 2,08
PTG, HARXT oA h 5.85%. FE 3 FIRES, dh A6
B2y o, Hodh, JRIR RO FIECER RO AY 254 )5
FHXTFEAE 55.00% DA, ARSI ASSEN a2 oK AT
PHIASIRARST . IEC R HA T RSR XY I,
TE 3 FhRIYE P AT S B 20%, Horh B B
i R, IAF) T 38.20%. KRS T Al AE S
TERIYERIVE L B2 v Bl T E ) & e e =2 gt el,
i & ) S0 AR 2S99 ST AH XS % B AE 6.23%~16.67%
TECUBE | F BRI AR IS Y BT 5 ¥k H B D5 R,
HEAZEE Bh A AOVE A, XA XUk B R bR e,
TEBCRBGE A T 2K 2 BRI 0, AR &85
AR 2.86% Fl 2.24%, iX Wi FH ) T2 B A IR AL
SRR G, A A SR B ) SRS
G322, WHERRAEBCEREE 0, JUAT R E A
ARSI 0T, 24 AW 0T — M (B PR L 25,
XpEMR I A AR . &R . iS55
VAL S AA N =R R b3 2 <S4 N LTE L 7 ) T
2.2 3 MBEIHHER MRS BRBL S

SR T i — 2B 5T = R R R RUBR Y B Y 25 5,
X AR B B TIZ RIS T I 25 G R E ST, ]
LIIE2EE B AR Db 51 R0 XUBR 4 5 0 53 A7 B
B, WE 2 fras, B s AHx g IR R = a2
Ak, FE X e 22 2T R R, A X e R i
BRI

& 2 AT, JRBRBIDE . BRI S & RBP4
NEFS ST 2250 W0 4, PT A M IR RO LA A BRI
FTE SR RIE . xR P A 00T, PRRHRE
NEF ST TOR W E~2, 4-P8 A1) | 11(2-1-
— M~ ) | I —EE~3, 5- F SLER L EE)
IV EEA~2, 3-2¢ i) 4 N FF . 1 FRFLIEEZEH
BT A 2, SRR R AR & B e e, Horp R
P LA DY IR, MATIIE . B S BEl A A e R
R 11 RAN ARSI =, Horp Tl | ol | R OS2
HATEFRYIT, 5 R AT b, R ATDEFTE
RIS Y/ P EAI W ET EADYI Uy )i ]
RSk 32, Hodh ZPRINERAN 2.0 T Tie S5 He2s 5
HAFREFK, X RN A | & RGP A & B i
=13 IV RGN AR S 32, Fop /e P . R EE . 2K H
P55 HAT BOR SR B I I, BOR R 2, 0 &
RIPFFNER RT3



CHERE TR ] WK, % B, A A R RUR B RS - 305 -

13 PETGRRE A P S KR o B 4t R

Table 1 Identification and peak area percentages of volatile flavor compounds in three kinds of pancakes

AR B (%)

Sk A Che LB H
S| B 2T LR EE 1 E] (min) SR S ——
LR 9.06 - 5.85 17.95
TR 15.18 - - 431
TR 32.66 - - 0.22
TLE N TR 41.57 - - 0.34
O 42.19 - - 0.38
B 5Fh 0.00 5.85 23.20
B 14.28 27.77 38.20 20.77
2-C T 17.29 0.81 - -
B 19.96 0.95 0.50 0.69
2-PEiTE 22.78 6.09 222 327
ARHIEE 23.14 2.62 1.48 2.11
IEFRE 25.05 1.25 0.89 0.78
2,4-E I 25.08 0.66 - -
KB 27.06 1.54 0.93 0.64
S -2 IR 27.60 3.54 2.37 1.36
IETRE 29.66 4.68 438 411
R-2-TRE 32.06 2.49 0.92 0.93
IEZS 34.18 241 222 2.97
24-T- I 3473 0.58 0.26 -
JaX-2-54 I 37.09 1.00 0.23 0.32
i 39.22 0.22 - 0.31
2,4-%% IR 39.42 472 - 1.15
2 41.68 0.51 0.48 -
(23 17F 61.84 55.08 39.41
ECE 18.17 3.90 7.00 2.84
2-FH BRI et 19.25 - - 0.71
-2 2 A -1 - 19.26 - 0.80 -
TE B 23.37 0.16 - -
1-F4-3- 23.87 1.46 - -
SR 26.17 0.63 0.57 3.47
AR 26.51 - 0.65 -
3-F 3-2- P -1 27.93 0.81 0.35 0.36
3-BE -2 28.07 0.96 - -
3,5-HEA O 29.19 - - 0.69
KL 30.13 - 2.86 -
R -2-TH-1-1 32.30 0.31 0.20 -
3,7- e b 1B 32.49 - 0.83 -
/T 33.94 0.21 - -
HABE 35.12 - 224 -
2,428 39.80 - 1.17 -
IE 2 45.60 - - 0.35
[l 17F 8.44 16.67 8.42
EZNwA L] 19.61 1.64 3.58 3.44
1-F45-3- 23.76 1.57 - -
2,3 il 24.10 1.53 2.08 1.13
3-3F45-2-T 26.64 0.89 0.94 0.63
PP B 2 29.88 0.14 - -
FE AL LA 44.75 1.35 3.70 1.03
FiZE ol 7.12 10.30 6.23
3-25E-2-H3E-1,3-C 2 26.47 0.30 - -
2-E24-C 20 34.72 - - 0.30
2-0F 1+ T 42.43 0.19 - 0.24
+HiE 271 - - 0.18
e 4Fh 0.49 0.00 0.72
2-1F LI 24.44 1.20 0.65 0.86
2,3- &R TR 34.52 0.64 1.24 1.08

M3 2F 1.84 1.89 1.94
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Fig.2 Cluster heat map of volatile components in three kinds of pancakes
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Table 2 Relative odor activity values of volatile flavor compounds detected in three kinds of pancakes

e e s . ROAV
255 EmBHR Fi iUy {8 (mg/kg) o o oA
[iES LR T R 0.2 0.00 0.00 0.28
IEC T ELIR 0.21 1.06 2.04 1.27

PR AR 0.031 0.25 0.18 0.29

2- BRI FRRAIR 0.01 4.87 2.49 4.19
IEFERE HHARR 0.0001 100.00 100.00 100.00

2,4- I [l 0.0035 1.51 0.00 0.00

AL SRR 0.009 1.37 1.16 0.91

P T HHLoR 0.0035 10.70 14.06 15.05
B2 A 0.005 3.86 4.99 7.62

IEC FEERAR 0.2 0.16 0.39 0.18

=S KB HHLeR 0.045 0.00 0.71 0.00
TAWE HHLeR 0.01 0.00 2.52 0.00

IE %8 FEBR AR 0.023 0.00 0.00 0.20

FiZE R AL SRR AETFIR 0.01 1.08 4.16 1.32
AR 2-TF B g IRAIR 0.0048 2.00 1.52 2.30

W EA R SHE, Hod 202 T BE AN S$ B e R
TR 4 KU 5T, AXAE A RUDF R AAAE, X E S RTDE
A4 IXUBR BT A4, TR 2 B B B AL, RENE
I HHBERRTIFI XUBE
2.4 HPLC HHhiBEHERSE

HHLERT AT )12, BENSHE i Z=Fh 205 1% IXUSR il
PR, FLATERIR | SO0 45 BIE AR, 58 il i T
VIAHZERT, 3 FrRIDF A HLRR & RN 3 PR, 255
PRSI o LR A HLERTEAS [RI R F o 2 A R R
U255 B A RUDFFNBCER BLUE 0 A B & AR AE
W 2 2% 5 (P<0.05), Hi& & 45 52N 0.328 mg/g Fl
0.299 mg/g, T £ R —Fh I Z AP AL, HAa MR
R, BENS A S REDE AU . SRR —Fh AR
T A B, AF7E T IHR - R s, HATREIE O | [
g 45 T 24 P8, AAE G LD R B S ek 3
1.921 mg/g. FPBRIEE S TalkH R 22, B
VET IMARAFDIRLE0, B G B EBR B2 o
FrfE i 322 5 (P<0.05), &5k 0.598 mg/g Fl
0.385 mg/g, RIYF k62 0E 7T BEJ2: th JE Ky . AbPHAE
FOVEY) oG I & BT AR . LR HLER T LR o
B, FLER R AE L Pt R b T e AR i), KOKRSETE Ry

K33 PR AL S B

Table 3 Content of organic acids in three kinds of pancakes
A~ EL
- _ HE(HE/%) _
SR AT Bt AR
AR 0.318+0.008® 0.299+0.015" 0.328+0.004*
HRIR 0.000+:0.000° 0.000::0.000° 1.921+0.051*
LR 5.604+0.149" 5.522+0.249° 3.848+0.354°
FriERR 0.385+0.012" 0.437+0.016™ 0.598+0.123°
Hkm 0.034:0.002° 0.025+0.004° 0.014+0.002°

T B EBEEARE DR (0=3), FIFT AR R/NG T8 7R 28 57 W 3%,
P<0.05,

BT ERHEZLRR AVE A T 237 2B 2008, X XU BAT —
A B, o JRER R ZLER 5 B iR 5.604 mg/g,
= TREERRIYH(5.522 mg/g) FTH G RIYH(3.848 mg/g),
B H TR E R EBEC LEASTR], I ABCERATE
B JE IR BIARRT S il Rk =4 LR AR /b, 5t
R BRI B RO b 2L & & W35 S T E A RLDE
(P<0.05), Al GeS& BN R IR ZLER B T SR R
FAL NFLRRIFBOL CO,e —FPRIDF LG &R T
ZEHART PR FKIRRT G-I B 2R S i 16.265 me/g,
Al REE A TR E R T AR S8R, —FhRi
i E kiR o BT W 2= 5 (P<0.05), Horb EBR AT
P S, 5% T 0.034 me/g.
3 g

RIF I IXUBR 5 3 AT 00 AU 42 53 235 DI AH DG, AR
ST T GC-MS X 3 FhETYE S T4 &M XUk ) 5T
AT T 40T, A 51 R, Hod, B SR
BRI B ph et 22, Skt T 17, 17 A1 6 Fh, 2EEC
BRI P EESSY) BTARXT & 53 =, 1581 55.08%, H
HECIRFFNER R A B B IE0AR N Sl 2.24%,
B ARG AR B i = RS IR SE, A A
I3 39.41% F 23.20%, = FPRICGE Y XU 4 5T Fh
PR EATAE S RS as G E 53
BT =R RT3 S XU Y S, R RIS & R
AIYESh—28, SIRRRIPHATE2: 5 FRELL ROAV (B
ST I 08 SCER AR BT, S5 SRR HH — R RO s
P e B R F Y, IR IR OB 2-BekE
i, T IR . AR AL SN IR AN 2- 16 S S A4
B FTIF IR I XU A5 4, B 5l F Akt
AT NS 2 BT O R IR AT B AR, T 218
T HEEANIE 2SS W 5 A R XU B E A o

AL B RS A SR, #4d HPLC
MERTYE 5 FEPLR & &, ik I =Fhaigih
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FUIRR I Hde ey H = RO AP 22 57, ANAE
G RGP PAH SRR HLS R 1.921 mg/g, XA G RE
PRI AT B A
FHIHCHER, B8 . S IS INREA R RTPFIL
WRPIJBT o AN SRR RO IV E RUXRA) BT 1 534
PRA—E MK
SEHE
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