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Analysis of Flavor in Potato by Headspace—Solid Phase Microextration—Gas
Chromatography—Mass Spectrometry
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Abstract: The volatile compounds of potato were determined by headspace-solid phase
microextration (HS-SPME) coupled with gas chromatography-mass spectrometry (GC-MS). More
than 37 volatile compounds were identified including aldehydes,alcohols, furans, hydrocarbons,
ketones, phenols, esters and methylthio compounds in fresh potato,potato puree steamed ,and potato
puree stored at 60 ‘C for 3 h. The hydrocarbons were the major volatiles including methyl
cyclopentane (25.74% ) ,n-hexane (5.86% ) ,n-pentane (5.93% ) in the fresh potatoes.The aldehydes
were the main volatiles including hexanal (88.92% ),valeraldehyde (3.437% ), (Z)-2-heptenal
(2.077% ) ,nonanal ( 0.748% ) in the potato puree steamed and potato puree stored at 60 ‘C for 3 h.
and Hexanal (88.92% ) was the dominant compound in the potato puree steamed and potato puree
stored at 60 ‘C for 3 h.

Keywords : potato, volatile compounds, HS- SPME, GC- MS

KB HE . 2016-10-29

ESWE.: SR EEHE &SG5S 2WH-TEN ™ 5O E ORI H ; Hl A 4Ol A W oRWF5E 5 1T & 5T H (GNSW-2014-10) .
*BAEMEE KRR T(1970—) W o B AR O, NS UE R RN TS, E-mail : zhangshenggui@ gsau.edu.cn
SIRZARST: 85 H, B, 2R B2HT , 45, HS-SPME-GC-MS 3 £ % 55 1 % Ak WU Wy S [J]. 1 i 5 R W) H0R 416, 2019,38(06) - 123-130.

A& 54 £ 2L 2019 52 38 5% 6 1



RESEARCH ARTICLE

ZENG Zhuli,et al: Analysis of Flavor in Potato by Headspace—Solid

Phase Microextration —-Gas Chromatography —
Mass Spectrometry

LR, B e 20, 58
BHETAHFEEWNmRAMLEY EOR 4R 4
AR 18 P AT LR . Z2M s R M
PLERM, T8 B 1 5 5 3h W B 1 SRR 3, AT I Ak
Gyt Dy BRI, F S 3 < S AL
A3 T 2 B T L R, K R SN T Sk |
I 2% 55 2P £, DA AT 55 4% 38 8 iR R ok /22
K Z 5 155 P K F RO, Petersen B84 1A
L % AR AR AT W R) JLAS /N ik 3 2 A (L 4R AR A
BRI RUBR 7 2 AR B 8 7t 8 DR B 28, X — 1)
IR B 28 A i VR AL B AR I S O W3
SO Eh R B AR o XUBRAE S B il BT A AR
PEM R AR Z — X 2 T Ok i i 2 A A
WA BN A% TE A DR RO B R A0 5

H AT, B NS E A G T E 48 B 4 M XK ) ot
IR HEIE . APFEE 4 CIVK 24 h (19 S8 2
ORI 2 81.70% 1) CURE , 0BT i R T e vh U
i 20.31%, RUICEE DR SN E Y
J5t . Blanda SFUOBIFSE A I A8 B BRI 4 A ME )X
R RIE LS 2- 100 2- O 2- PRI I 2
JIGHE IR T T 2- 2% M T S A A A S, I AL i K S 3%
TR R M R P o e O\ 2— R TR R I
SRR TG E S B R AR ) L R R
Mg BE BEFIEE S, Deck S5 ShES 3 A vh ke I 5
T 2,5-_H M Oruna—Concha A A [A] & F
f10 L B8 5 2 [a] XUBR ) BT A7 7 22 S P, 2 il T iR BT R
fiff S 1N ST i U7 Tt %) 95 P R IRUIR 49 I T R KT £ A
25, 1 O 3 AR R S L A S o OHE A Mg i 1 R 4
R KU ) S5 A 2 B PRI (R R i ES AR
ZE N EY B YR TN A — BN ) 11 1D 4% B R Y 45
PERUR ) BT HE AT LG 3 AR B 9T A iR GE

A6 I b A% 2 A O e XU ) T A | E 5 R
F Likens—Nickerson 753209 SK 1 | X Fh 5 15 B 75 A
] A, I L 1D 4% S8 R 8 B 4 e M XU ) o
() 4 22 S AR MEAS I 5 53 — 7 102 s AR TS IR | 3%
J5 R BORARK B AL ] (21 °C 15 h)"Ei g e il
i B (100 °C 1 h)U™, 2 b J7 i A A 17 2 AN (] 248 70 il
R AN 2 SOV R A, TR LT A R A 4 PR
Z 4K |, Likens—Nickerson 752 B 248 M\ JR Uf it A4S
11 Tr 27284 B EA bR T 78 m i 4 F T
KA G Y B IR AR PR B [H] R i X
A~ AR AT 8 T BOE BUBT 89 4% KAk IR P 5. 1990

AF, Arthur Fl Pawliszyn 5] A0 %5 [ A0 ff £ B (HS-
SPME) % & A 3h AT % (DH)F A, IR A 338 53 Hr
ZHI R Al B AR TV X RN 7 12 BN T B A A
st A KUBR 23 A2 55 g 25 T 25 vk A LB R B B
U FRORG E TRE TG 3 R R AR PR

ASCAEH F ] HS-SPME-GC-MS i Il 7€ fif &
B ZRAAT SRR 60 CCARIR 3 h A SR IR Y
FERAE R 57, 8 2o P BN ] Ak B ) 4 3 2 4%
BRI 5T, 405 53 A KUK ) S5 18 A i 42, 7R
P EORASAb  J5UAL, B TE Sy B 44 A A 7 T
FEPERL S BL R

1t

1.1 #MR5E

B 25 3 5, Hlr 4 H bl B8 A BR 5T AT )
AL s Agilent 6890N—-5973N < AH £ 3% — i 3% 156 FH AX
(GC-MS), FE [ Agilent 23 @ 7= i ;75 wm DVB/CAR
/PDMS [E#H K ZE Bk, 56 B SUPELCO 28 w6 7™ i
HWS-12 5 Bk E, L —ER 2 UEE
BN 7] 7= i s FA2004B AU 20 BT K7, 1 il b7 Rl 2
AXES AT BR2S B i
1.2 7k
121 #H&d & B ERNH S, FREBUHEE O
o H LY 1000 g, W UE, 255, VAL 1 mm &
F R TR A) FREL 10 ¢ B T 150 mL T2 i, 30
min #1753 HT

Ih A8 BRI ) A5 BRIBORT B T 1 B
291 000 g, i Pk, % N 782 30 min, fff 5 78 53 24
b, IR P e B 10 ¢ T EREE A 150 mL (1) T
25,30 min WHEF T4,

60 CHETE 3 h DAL E IR 75 . FREUR & TG
WEMSBEZL 1000 g, HHE, HETZHEE3
min , i H 58 5 2k, S PR i, BORT i % S
10 g LA 150 mL T AN, & F 60 CHYTE E K%
By 3 h JE 1T GC-MS A
122 SPME 25 B %A HE 5 0 HE SR TE 40 °C
TE IR A T 25 min, B 25 BCL A AR R 1 h,
BUH A BCL G A GC-MS ZEEE D f# AT 10 min'™,
1.2.3  GC-MS 41 ik 4k . A5 F 8 OV 1701
FE (60 mx0.25 mmx0.5 wm) ; &4 IRE 70 °C, 45
10 min, #8 J5 L 2.0 °C/min 7+ %] 100 °C, % L)
5.0 C/min F+ 31220 °C, f* 8 5 min; #EHE R A

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



% %3 . HS-SPME-GC-MS % #7 & 4 3 32 & M R ok 4 R

HEL X

250 °C; 2 M He, Wi 1 mL/min; 2303t b 10:1,
i s E B Xk BL L FRE R 70 eV, 3
TR 230 °C, PUZAT IR 150 C; T e
[l 50~450 m/z
124 sz g hEMAEITREIERS
NIST 05 J5i i3 2 47 %t b, {3438 DG A B2 K F 800
(e RAE A 1.000) A 2% 5 25 9 5 2 i R A i AL —
A3 B35 21 43 () W TR R O B 40 4 o

W

21 #HIOREBELZMERKY R

fief T % S KUK 43 48 GC-MS 43 #r, 2445 %)
70 AU (UL 1), 4 % 15 2 30 R Ak A (L&
D), mfEma b E Y B IS W ER2E W2k
Fkmgs, ik s MY FiRkE, 04
i be k2 (37.86% ),2 Fl i} (7.13% ) ;5 R i 28
(20.49% );9 FPEE (15.57%);2 FilE 1L &9
(11.94%) ;3 Pk ik &9 (2.86%) ;2 FhER 2104
Y1(2.57%) 0 3 Py 2646540 (1.59%) . H L] DLk
IS T 2RI 25 2 i T % B rp Y 2 A R M KUk
Y,

fief A B R G e R I A R PR XU )
MRS P REBR Rt (25.74% ) 2 3 T 1 (8.96% ) |
3—H IR ) F AR (8.95%) 2-H H—2-T 14 (7.07%) .
1E C %% (5.86% ) 1E k% (5.93%) 1 (5.27% ) .2
WL T BE (3.14% ), % I BE (3.47% ) 7K % 12 W B
(2.99% ). IE G FELI (2.50% ) 1 -3 K -3 — i
(2.42%) 1= M5 -3-F (2.29%) F1J -2 H 1
(221%),

80 000
i 60 000F *
4;3 40 000f “4H

20 000

40.25

2780 3176 33.1436.88

st |

0

oAV 1, SO Y ROV . A A
10 20 30 40
P} 8] /min

B1 S#5¥FELENKYER GC-MS 2EFRAILZE
Fig. 1 Total ion current chromatography of volatile

compounds in fresh potato

®1 HODREBHELMYR
Table 1 Volatile compounds in fresh potato

: ) g T FRAH
S | LR B WA ) 4 R PONER
n ] /min : 5L/,

/%

1 4.024  JJ5E (Pentane) 5.93
2 4264 14-1% K (1.4—Pentadiene) 0.06
-_ o = -_
3 4aps ST T EAEEE (Penaned- g o
methyl-)
4 4.573 &% (Hexane) 5.86
5 4.978 W EEH % EE (Cyclopentane,methyl—) 25.74
6 6.139 7K (Benzene) 0.64
7 6.556  5# %% (Butanal, 3—methyl-) 3.47
8 6.71  2-H 5L T % (Butanal ,2—methyl-) 8.96
9 7.67  1-J%J& -3~ (1-Penten—3—one) 2.29
10 7916  1-J3%Jfi -3~ (1-Penten—3-ol ) 5.41
11 8.659 5K (1-Butanol, 3—methyl-) 0.52
12 10499 1-J% ¥ (1-Pentanol ) 1.92
13 10.619 2-H B T (1-Butanol, 2-methyl-) 3.14
14 12.42 2-H K 2T/ (2-Butene, 2— 707
methyl-)
15 12986 C'M (Hexanal) 5.27
16 15.557 X —H 2 (p—Xylene) 0.74
17 16.54  2—1E T 20k (2—n—Butyl furan) 0.29
18 17.655 48— H 2% (0o-Xylene) 0.21
19 19724 4 3 —1- % B (1-Pentanol, 4— 024
methyl-)
20 24.245 2-1EJ&EEWK I (Furan, 2-pentyl-) 2.50
21 26.925 1-Bki—3-Mi(1-Hepten—3-one) 0.28
22 27.805 1-Fi-3-F(1-Octen—3-ol) 242
23 3176  X-2-F/EE(2—Octenal, (E)-) 2.21
2% 3ago LT &SI TEIRREE o
(Cyclopentane)
25 34126 (f/z):—it)—Z—f‘fﬁ—l—@(Z—Nonen—1—01, 170
26 36.887 2-iE T FEUWKE(2-n-Butyl furan) 0.07
27 37584 %,4—#‘ i (2,4-Octadienal, (E,E) 0.58
28 38.600 11(;—1‘*%?—1—@% (10-Undecen—1— 0.19
o
20 39019 4-H H-1-C BE (1 -Hexanol, 4- 0.03
methyl-)
30 40.253 K45 R H BE(Methyl Salicylate) 2.99

22 ERORERIELMERKY R

ZR N Th 4 B Y AR B 43 28 GC-MS 43 #r , 3t
53] 70 Mg (WLE 2), 45w 8 5] 31 AL G (I
F2), GFERREAS BEIE R BROKALS Y ERSE
My2e B M GRS Y, HhBERAS WA &
W2, AR 19 Ff, 5 SR B 98.172% ;3 FhE
% (0.654%) ;4 Fhukmgib 54 (0.574%) ;2 Fhid 1z
(0.322%) ;2 P45 9 (0.141%) 5 1 R 25405
Y1 (0.068% ) ;1 FIiE 264k 45 4 (0.045% ) F1 1 Fh H it
SAL B (0.023%) . Hh UL AT LIS 2SIk g S R 2
S T SER h BEE PR KR T

LRSSt HRLZIR 20195 £ 3BEE 6 M




ZENG Zhuli,et al: Analysis of Flavor in Potato by Headspace—Solid
RESEARCH ARTICLE Phase Microextration —-Gas Chromatography —

Mass Spectrometry

BEREE (2.077%) T (0.748%) TN (0.696% ) . 1-
BE (0.363% ) .24 HE KT (0.288% ), %% I
(0.240% ) Fll 2— 1% W1 (0.228%) .

23 60 CTRIE3IhHEREREZERKY R

0 L L. L 60 CH PR 3 h B8 E e i KR il 28 GC—-
B 1] fmin MS 43 #7, 24558 70 S (ULE 3), 25 e 15 2] 37
? ERBRWRFIELS GO-MS BEFREME  WLAWOLE 3), FEK WK KWK Bk LA
Fig. 2 Total ion current chromatography of volatile ) \@]ﬁ];@ N 2% \@E KAHF AL S Y 5 Hh 5 18 Fh
compounds in potato puree steamed T 2 Ak A , K ) R 98.228% .3 *
e 3 j =
_ ff“%‘%’\%f*ﬁ:iwﬁ - (0.339% ) ;4 FBEMI L &4 (0.672% )1 Fi ks 12
able olatile compounds in potato puree steame .
(0.019% );1 F ke 42 (0.008% ) ;5 Fl il 2% 1k & ¥
2 T LA . ,
ug s | Ry e ﬁgz*ﬁ (0.525%) ;3 F A H A5 9 (0.093%) 3 1 FhEE S A A
B /% #7(0.008%) 1 1 Fl G AL A 99 (0.110%) . ph L]
Il sl el e ) 031 BRI 60 TR 3 h IR
167 Propana X N .
3 4.647  2-H FL UK (Furan,2—-methyl-) 0.035 HE) T2 B R KR I
4 4881 2-T(2-Butanone) 0.090 60 CTFIE 3 h DA EIR PN &K EK
S | A | A 0002 ¥R PE RUBR ) K R O (89.4619% ) . 1
6 5.424 7K (Benzene) 0.068 .
7 5693 5% (Butanal,3-methyl-) 0.014 (1.469%) . (Z)-2-BEMiT (2.819% ) . - (0.309%)
8 583  2-ZJkUKN (Furan2—ethyl-) 0.288 1— IR (0.181%) 21 K0k 1 (0.420% ) 2— 2, KLk
9 6.121  2,5- & Wk IR (Furan,2,5—dihydro—) 0.023 | I,
2ot 0- TH B (2—Butenal2— I (0.201% ) A% (0.062% )
10 6.436 0.058
methyl-) 10,08
11 6.539  J%JE (Pentanal ) 3.437 400 000
12 9.162 (E)-2-/% /& (2—Pentenal, (E)-) 0.293
13 9516 1-JRM(1-Pentanol) 0.363 300000
14 10.105 C [ (Hexanal) 88.920 g 200 000
15 14.66 22—\ /% (2-Hexenal, (E)-) 0.015 3 100 000
16  16.203 B[ (Heptanal ) 0.065
17 19.678 2-/%FEME N (Furan, 2-pentyl-) 0.228 0
_ _ I [7] /min
18 20364 ?met}i h’ﬁo)%_)m B (Propanal, 3- s i
19 22.107 (E)—Z—ﬁ‘}(ﬁ% (Z—Heptenal, (E)-) 2.077 B3 60 CTREIhDIREBERESHS GC-MS 88 F
20 22.741 23— fii(2,3-Octanedione) 0.051 mEiEE
21 22.959 1_§§_3_@(1_0m8“_3_01) 0.040 Fig. 3 Total ion current chromatography of volatile
22 23267 (Benzaldehyde ) 0.064 .
3 B3T3 24— 4 (2.4-Octadiene) 0322 compounds mgotato puree ?torei at 60 °C for 3h
24 26.354 I%%(Octaﬂal) 0.053 &3 60 °CT®RE3h E%%7ﬂ¢#—ﬁ£'l‘i%ﬁ
1-HRE3-HHm-1-H & (3- Table 3 Volatile compounds in potato puree stored at 60
25 26.851 Cyclohexene —1 —carboxaldehyde, 1-  0.349 °C for 3 h
EEE}I)YI—_;A - B (24 - e | fea U W LA
26 27.331 Heptadienal, (E,E)-) 0.169 . o W 44 T Xj.E A
SRR 5 % B (Butanoic acid, 3- /%
27  28.771 0.045
methy;ggﬁmethylbutyl ester) 1 3.841 [5 [ (2-Buten—1—ol) 0.003
28  29.148 E-2-2¢/ (2-Octenal, (E)-) 0.926
29 30234 T (Nonanal) 0.748 200 e R i) 0.043
30 34738 %% (Decanal) 0.240 3 4.578 TS (Acetone) 0.004
31 36733 24-%% B (2.4-Decadienal ) 0.046 4 4818 2- ] fil (2-Butanone) 0.011
5 4.847 T (Butanal) 0.001
7% 0 T B T v R X B R o O P XUk 6 5361 % (Benzene) 0.074
Wy MK 2 O T (88.92% ) S (3.437% )  (Z) -2~ 7 5756 2-Z BN (Furan, 2-ethyl-) 0.201

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



% %3 . HS-SPME-GC-MS % #7 & 4 3 32 & M R ok 4 R

HEL X

gER3
- U T AR AR
I = w7 ik
i | R a4 T X E 55 6
n [] /min o
/%
25 - — & "k W (Furan, 2,5 —
8 6.041 dihydro-) 0.006

Mi—2—F JE—2—T % (2—Butenal, 2—

9 6.339 methyl-, (E)- ) 0.043
10 6.459  J%[E (Pentanal ) 1.469
11 7.596  H 7 (Toluene) 0.008
12 907  (B)-2-1HK5 R (2—Pentenal, (E)-) 0.284
13 9.408  1-JKM#% (1-Pentanol ) 0.193
14 10.082 C /¥ (Hexanal) 89.461
i —6—FF! 33,5 g — Ji 2Tl (3,5~
R Heptadien—2—one, 6-methyl—, (E)-) 0420
16 | 12.117 3t —F% (p—Xylene) 0.011
17 14551 2-ELH§1E (2-Hexenal, (E)- ) 0.120
18 15.86 4-HFE -2 ] (2-Hexanone, 4— 0023
methyl—)
19  16.146 Pif## (Heptanal ) 0.092
20  19.147 2.4 4 (2,4-Octadiene) 0.019
21 19.609 2 H WM (Furan, 2—pentyl-) 0.420
2 20267 S W BEFE (Propanal, 3- 0,
(methylthio)-)
23 22.056 (E)-2-B&Ji# (2-Heptenal, (E)-) 2.819
24 22679 2,3-3 i (2,3-Octanedione ) 0.067
25  22.896 1-4i—3-FE(1-Octen—3-ol) 0.143
26 23.199 & HIEE (Benzaldehyde) 0.195
27 23.69 IE3¥[E (Octanal ) 0.322

I-HE3-FCHm-1-HE 3-
28  26.822 Cyclohexene -1 —carboxaldehyde, 1-  1.393
methyl-)
(EE) 24 — P& — & B (24 -

2 27.2 132
< G Heptadienal, (E.E)-) O

SN R 5 % BE  (Butanoic acid, 3—

30 28.737 0.008
methyl—, 3—-methylbutyl ester)

31 29.12  E-2—f/# 1 (2-Octenal, (E)-) 1.409

32 29.588 K[ (Benzeneacetaldehyde) 0.014

33 30.217 T (Nonanal) 0.309

34 34612 4- 2 F R (Benzaldehyde, 4- 0,017
ethyl-)

35 34738 Z4[ (Decanal ) 0.062

36 36.727 2.4-% K& (2,4-Decadienal ) 0.086

37 38504 234 - = H 3 IE C© % (Hexane, 0.008

2,3, 4—trimethyl-)

AR ZEEG N DA EARN R KR KT
HI 4 h P2 4E (60 CFHCE )™ il 71358 5 4%
B R XU B, R S Ak B SR S AT A H A
T, ShyalE G R VR EE A, 4 30 min YA
60 CHRIE 3 h 5l . ZEBEEEeF1 60 CF I}
T 3 h DhER YR R 27 Bl [ B 4% &k XU T
M h 4% 25 U1 55 i o 44 5 2 ) ) 5 % P KUK ) I A
TR KM Z2E 5, Galliard % PR3 T 45 2 8 F fif T 4%
B S R R LT 58 A AN [A), AR R 25 1 5 e &%

W8 B DR AR A B (LOX) & AR H s ,
TEAGAS T NG 7 R 4R AP, X 6 5 7 A 4 JHE 5 A IR
If & R o i ik 2 B SOOI R AT RE A T S
R I5 FAA Y, 28 DR I | BARANZ R C 28
B KT ABTE VS 1 b 2 R Y A1 2 2Z 8] Y 32 45 41
X AR AT AR A& AT, Petersen i 5% & BT
fief N 7% 5 T B e 3L 28 AR & ME R Y R, I
3 A5 18 2 R S KU A8 AL B T AR BT 4B AL
DL K AR W B B, T a8 5L e 2 I R A R
1Y) Strecker R A [ . 2, Morris W 75 A M AZ 2%
TR M N T 2 T 2 B Th 4% S A U M XK 32
HARP BT, A v XU i A S PR & A 6 i 4
S A ) RNA RS 7= . MR Bt KOl &5 X #2 J k
UBR B S BEAE APY X 5 Oruna—Concha BYBF 5T 285 3
e A AHIT , Oruna—Concha I8 & B 28 & i T 4% 2 He 2K
LA BB A AR, R i 2ECA I (LOX) e i 1) I Joi 4
PRt T 7 AR o MR A A= g XU A 7 B
fiff I SELAL 2 Bl =), Josephson™HIL IRy, Z F i
W 5 i B AL R R SR P 5T, 1M =3 TR
2 PG HE R A 1 — 3 OV i A% S Y 4 R 1 XU
Yy h e BB, AT R i R SRS T R B Y
Y AR SCEI 5T A R — 3. Petersen™BF 58 %
B ff L RN A S R A O DR (E)-9- T
N A5 R 5 AR SCES B i A 22 5, vl RE 2 SRR
s A b A i 7 12 BN [R5 R A9 - Solms TA R T
B RIR AL & W B RURCE B S A RRE AR
B2 A B I 07 9 A5 A G, AR B Ak A B R
SR

T B 5T N O 2 S U 1 R R 4 R R
R A2 08 I T Y R P R S e T A R I A TR
JSCHY PR R P TR A LR 8 A R A R
T SRR B UK | 2 Th R S A R P4
B 5 AR TS 18— B 1 R R A
B IG T | Petersen TA A IR IR & 09 BRI 1 (0.1~0.4
ppb ) £ B S BL A8 E 4% S A R A 8 i M IXUBR | R 1)
SRR A LR B b R R BE 1Y B T (KT 0.7 ppb)
23 {7 fif D R ) P R XUR | T |
TWE (E)-2-FHE (E,E)-2,4-5F B (E)-
2-THsME (E,E)-2,4-T W (E,E)-2,4-% —
96 T T 28 28 ED A8 B S R XUBR 77 A T AE VR T, A
e, g A4 7 AR 2R 5 2R A B R R R XK
AR,

LRSSt HRLZIR 20195 £ 3BEE 6 M




RESEARCH ARTICLE

ZENG Zhuli,et al: Analysis of Flavor in Potato by Headspace—Solid

Phase Microextration —-Gas Chromatography —
Mass Spectrometry

Galliard 5PV 57 & B 55 45 280 vp STV 90 152 11 IV bR
W2 (1) Jot 12t 73 8500 ) o5 SRR T PR 1) 51%~60% 11 13%~
24% , ¥ TR B DR A R A ek B 2 o I il R
B RRIR B 30 F AL S A E R I R 282 A AR
k) %4 i 6 (HPL) AE FH ™= 28 Al ik, &0 A Ak
Wik —2 o g o OO (13- | AL 7= ) A 24—
%% TR (9 A AR )M Josephson SR
BT B 0T T & S48 B & M XK
i, RPN 2,458 TS I R E AR A I
IO 7= 1) O WE R (E) -2 s W, 205 5 4% 785 4 e e i
S F AN TRURN I 5 1R ) R ARG B 5 O RN . A
Josephson & 75 & SR E W LY i, O BE&
SN, 2,458 TRIER (E)-2—F I TR, X
LA A I TR AR SO, Hh 2,438 TR e o
fift o (E)—2—F Wl LRl 5 Ak o Ol . AWFoE &
PSS B AW H IR R ZR A T R R AR
98.172% ,60 C F {435 3 h 442y 98.228% , H:
O R A X E R, a3 88.92% Fil
89.461% ;2 ,4—5% I T () AH X 5 12 43 1 4 0.046%
1 0.086% ; (E) -2 - ¢ H BE 1 AH X & & 2 0l &
0.926%F1 1.409% , K] I ) s X6 E 48 25 0 19 AR A1 IXUBR
Wk EZAEH, X—45185 Josephson 4515 —
B BT 2,4-58 TIREEN M (0.07 pelkg) B O EE

SEH .

(4.5 wglkg) AT 211 Fr LB SR AR X & EHAK H
Xt S XU B2 ) A 3

Blanda"8/F 52 ¢ W] B #% 55 (9 5 AR 22 26 1k XUk
i 5 I | CLE | PRI | I kR A TR AT S
5 A WAL 1 PT RE SR dhy 3 W IR A 7 AR B0, 3 B
B, B4 R B PR AL A W) 0 R AR )
B SEHE R AN TOE BGE B nT Z A1 . IR R
fife = A2 WO BR 2 AL B W BRI, — BOA AN S0 5
Ve VLW I DO IR SRR

AR50 7E ff 4% 8 rh B e A5 1) 30 A & 1 X
R, ik S G RZ AT 4 Fibe ks 2 Fh
Wl G A v S A A kM XUR B A
e SR S ) FLrp B R B S AR N A o
SR I 25.74% , FEZRBVE IR 60 CR IR
3 h 1y e h Ay i AS 2 31 FpOR 37 Rk G
W R G YR 2, 5300 19 FPoRD 18 Fir,
AEXT B 153 00 98.172% 98.228% , i i 32
RO, ) R P 88.92% F11 89.461% ., T
e W 2SR B S 2 ) 0 S Ul v i A R M XUk
VI, e TS R AR A T A U P i IXUBR ) I A A
K25

[ 1] TANG Liankong. Development value and technology of potato[J]. Qinghaience & Technology, 1994 (3).1-7.(in Chinese)
[2 ] KAPOOR A C,DESBOROUGH S L,LI P H. Potato tuber proteins and their nutritional quality[J]. Potato Research,1975,18

(3):469-478.

[ 3 ] JIN Hong. The prospect development is very good of potato[J]. Quarterly of Forest By—Product and Speciality in China,

2003(3):32-32.(in Chinese)

[ 4 ] SONG Guoan. Exploitation and processing of potato[J]. Journal of Potatoes, 1995(3) :174-177.(in Chinese)

[ 5] VR B2 TH AR M. b gt . v 4% Tl i, 2008.

[ 6 ] CHEN Mengshan, WANG Xiaohu. Development and prospect of potato industrialization in China[J]. Issues in Agricultural

Economy,2015(12):4-11.(in Chinese)

[7 1 PETERSEN M A,POLL L,LARSEN L M. Identification of compounds contributing to boiled potato off-flavour ( ‘POF’)[J].

LWT - Food Science and Technology, 1999,32(1) :32-40.

[ 8 ] JANSKY S H. Potato flavor[J]. American Journal of Potato Research,2010,87(2):209-217.
[91YANG Yan,MA Xiaojun, WANG Lijin. Research on volatile compounds of potato puree[J]. Food Science and Technology,

2007,32(2):100-105.(in Chinese)

[10] BLANDA G,CERRETANI L,COMANDINI P, et al. Investigation of off-odour and off-flavour development in boiled potatoes

[J]. Food Chemistry,2010,118(2):283-290.

[11] SAPERS G M. Flavor quality in explosion puffed dehydrated potato. 2. flavor Contribution of 2-Methylpropanal,2-
Methylbutanal and 3-Methylbutanal[J]. Journal of Food Science ,2006,35(6):731-733.

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



ﬁ oINS
% %3 . HS-SPME-GC-MS % #7 & 4 3 32 & M R ok 4 R ﬁ:ﬁ.lbI

[12] COLEMAN E C,HO C T,CHANG S S. Isolation and identification of volatile compounds from baked potatoes[J]. Journal of
Agricultural & Food Chemistry,1981,29(1):42-48.

[13] DECK R E. CHANG S S. Identification of 2,5-dimethyl-pyrazine in the volatile flavour compounds of potato chips[J]. Chemistry
& Industry, 1965,30(31):1343.

[14] ORUNA-CONCHA M J,BAKKER J,AMES J M. Comparison of the volatile components of two cultivars of potato cooked by
boiling, conventional baking and microwave baking[J]. Journal of the Science of Food & Agriculture,2002,82 (9):1080-
1087.

[15] ORUNA-CONCHA M J,BAKKER J,AMES J M. Comparison of the volatile components of eight cultivars of potato after
microwave baking[J]. LWT — Food Science and Technology,2002,35(1):80-86.

[16] NURSTEN H E,SHEEN M R. Volatile flavour components of cooked potato[J]. Journal of the Science of Food & Agriculture,
1974,25(6) :643-663.

[17] JOSEPHSON D B,LINDSAY R C. c4-Heptenal: an influential volatile compound in boiled potato flavor[J]. Journal of Food
Science, 1987,52(2):328-331.

[18] SALINAS J P,HARTMAN T G,KARMAS K, et al. ChemInform abstract:lipid-derived aroma compounds in cooked potatoes
and reconstituted dehydrated potato granules.[J]. Cheminform,2010,25(47) :60.

[19] BUTTERY R G,SEIFERT R M, LING L C. Characterization of some volatile potato components J[J]. Journal of Agricultural &
Food Chemistry,1970,18(3):538-539.

[20] MUTTI B, GROSCH W. Potent odorants of boiled potatoes[J]. Food,1999,43(43) :302-306.

[21] ULRICH D,HOBERG E,NEUGEBAUER W, et al. Investigation of the boiled potato flavor by human sensory and instrumental
methods[J]. American Journal of Potato Research,2000,77(2).111-117.

[22] BACCOURI O,BENDINI A,CERRETANI L,et al. Comparative study on volatile compounds from Tunisian and Sicilian
monovarietal virgin olive oils[J]. Food Chemistry,2008,111(2):322-328.

[23] VICHI S,CASTELLOTE A I,PIZZALE L,et al. Analysis of virgin olive oil volatile compounds by headspace solid-phase
microextraction coupled to gas chromatography with mass spectrometric and flame ionization detection[J]. Journal of Chroma—
tography A ,2003,983(1-2):19-33.

[24] MARSILI R T. Comparison of solid-phase microextraction and dynamic headspace methods for the gas chromatographic—mass
spectrometric analysis of light-induced lipid oxidation products in milk[J]. Journal of Chromatographic Science,1999,37(1).
17-23.

[25] WANG Huijun, GE Xia, TIAN Shilong, et al. Identification of volatile compounds in potato and its distilled liquors[J]. Science
and Technology of Food Industry,2015,36(15).:270-274.(in Chinese )

[26] GALLIARD T,PHILLIPS D R. Lipoxygenase from potato tubers. Partial purification and properties of an enzyme that specifically
oxygenates the 9-position of linoleic acid.[J]. Biochemical Journal,1971,124(2).431-438.

[27] GALLIARD T,MATTHEW J A. Lipids of potato tubers. II. Lipid-degrading enzymes in different varieties of potato tuber[J].
Journal of the Science of Food & Agriculture,1973,24(5).:623-627.

[28] HSIEH R J. Contribution of lipoxygenase pathway to food flavors[C]. ACS symposium series(USA). 1994(558) :34-48.

[29] XUAN Yanjun,ZHOU Guanghong,ZHAO Gaiming,et al. Time related changes in flavor compounds of Jinhua dry-cured ham
during processing[J]. Journal of Food Sciense and Biotechnology,2005(4):1-12.(in Chinese)

[30] MORRIS W L,SHEPHERD T,VERRALL S R, et al. Relationships between volatile and non-volatile metabolites and attributes
of processed potato flavour[J]. Phytochemistry,2010,71(14-15):1765-1773.

[31] DRESOW J F,BOHM H. The influence of volatile compounds of the flavour of raw,boiled and baked potatoes:impact of
agricultural measures on the volatile components[J]. Landbauforschung Volkenrode,2009,59(4) :309-337.

[32] JOSEPHSON D B,LINDSAY R C. Retro-aldol degradations of unsaturated aldehydes :role m the formation of c-4-heptanal from
t2,c6-nonadienal in fish, oyster and other flavors[J]. Journal of the American Oil Chemists Society, 1987,64(1).132-138.

[33] GARDNER H W,AND M J G,SALCH Y P. Enzymic pathway to ethyl vinyl ketone and 2-pentenal in soybean preparations[J].
Journal of Agricultural & Food Chemistry,1996,44(3) .882-886.

[34] HO C T,CHEN Q. Lipids in food flavors[J]. Acs Symposium, 1994 (558).2-14.

LRSSt HRLZIR 20195 £ 3BEE 6 M




ZENG Zhuli,et al: Analysis of Flavor in Potato by Headspace—Solid
Phase Microextration —-Gas Chromatography —

Mass Spectrometry

[35] SOK D E,KIM M R. Conversion of alpha-linolenic acid to dihydro (pero)xyoctadecatrienoic acid isomers by soybean and potato
lipoxygenases[J]. Journal of Agricultural & Food Chemistry,1994,42(12):2703-2708.
[36] PETERSEN M A,POLL L,LARSEN L M. Comparison of volatiles in raw and boiled potatoes using a mild extraction technique

combined with GC odour profiling and GC-MS[J]. Food Chemistry,1998,61(4).461-466.
[37] SOLMS J,WYLER R. Taste Components of Potatoes[M]. Food Taste Chemistry, 1994(115):175-184.
[38] GUMBMANN M R,BURR H K. Food flavors and odors, volatile sulfur compounds in potatoes[J]. Journal of Agricultural &

[39] GALLIARD T. Lipids of potato tubers. 1. Lipid and fatty acid composition of tubers from different varieties of potato[J]. Journal

of the Science of Food & Agriculture,1973,24(5):617-622.
lipoxygenases[J]. Journal of Agricultural & Food Chemistry,1994,42(12).:2703-2708.
[41]HO C T,ZHANG Y ,SHI H, et al. Flavor chemistry of Chinese foods[J]. Food Reviews International,1989,5(3):253-287.
[42] MANI V. Applications of Solid Phase Microextraction[M]. Cambridge : Royal Society of Chemistry, 1999.57.

Food Chemistry,1964,12(5) :404-408.
[40] SOK D E,KIM M R. Conversion of alpha-linolenic acid to dihydro (pero)xyoctadecatrienoic acid isomers by soybean and potato
[43] JIA Lina,JIAO Aiquan,ZHAO Jianwei,et al. Study on the changes of volatile flavor componentsin double-fried pork during the

processing and frozen sorage[J]. Journal of Food Sciense and Biotechnology,2015,34(12):1269-1277.(in Chinese)

(=]

B

AT

MEMRTBHBREYRERREMEMRPFNZEETHERERL
2019 4E 5 H 16 B, 44 B 2 dh %4 5 (EFSA) I B, RRU £ il 48 42 =) 8 i 322 ful i Rkl Foin T Bl 70 /N 26 (CEP) 74
T % % (Phosphorous acid) . = < i (triphenyl ester) .C10—-16 %¢ %1 (alkyl esters) Fl a—% —&omega;—#5 3 R[4 3t (H
H-12- 2, %) . R A Y (polymer with alpha - hydro - omega - hydroxypoly[oxy (methyl - 1,2 - ethanediyl)],) 7 £ it £ fil 14

L/ S RV

LA, CEP /NS 4538, B 3T ) SO AS 2 8 1 2% 2 1) 2 4 3 i
[EB/OL]. (2019-5-20). http://news.foodmate.net/2019/05/518887.html

(A5 SR T B ity Pk P 19 A R A0 V. e TR A5 ) BT 8 2 Al P ek P 9 2 P DA e A 2 L

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.6 2019



