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Difference analysis of key aroma compounds between Thai fragrant rice and
common rice based on odor activity values
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ABSTRACT: Objective To investigate the differences between key aroma-presenting compounds in Thai fragrant
rice and common rice based on odor activity value (OAV). Methods The extraction conditions of steamed rice
flavor compounds were optimized based on three indicators: Total volatiles, total peak area and characteristic peak
area; and the volatile flavor compounds of Thai fragrant rice and ordinary rice after steaming were analyzed and
identified by solid phase microextraction-gas chromatography-mass spectrometry (SPME-GC-MS). Results The
optimal extraction conditions for the flavor compounds were determined as follows: Sampling volume of 20 g,
extraction temperature of 60°C, extraction time of 70 min, and resolution time of 9 min. By mass spectrometric
identification and quantitative analysis, 48 and 29 kinds of flavor compounds were obtained from Thai fragrant

rice and common rice, respectively. In combination with OAV, 10 and 8 kinds of key flavoring compounds were
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identified in Thai fragrant rice and common rice, such as (E,E)-2,4-decadienal, nonanal, 1-octen-3-ol, etc. Among

them, 2-acetyl-1-pyrroline was the most critical flavoring compound that distinguished Thai fragrant rice from

common rice. Conclusion

This study provides more accurate conditions for the analysis of volatile flavor

compounds in rice after steaming, and provides basic support for the analysis of key flavoring substances and the

identification of Thai fragrant rice authenticity.

KEY WORDS: Thai fragrant rice; solid phase microextraction-gas chromatography-mass spectrometry; odor

activity value; 2-acetyl-1-pyrroline; volatile compounds
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20 min, K515 A0 A9 AE LT 4 KA ARESE AT, BEJS
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Table 1 Single factor condition parameter setting

i Hobese ZEBGRE  PARRSIE ZEHONR] AT I
: g

/°C /min /min /min
A 10 40 20 40 6
B 15 50 20 50 7
C 20 60 20 60 8
D 25 70 20 70 9
E 30 80 20 80 10

1.3.4 GC-MS #m &4
TERL A DB-5MS E 4145 (60 mx1 mm, 0.32 um)ff
GC-MS G5 A TFE S 04 22 M RURAL 54 o R TR A T
9 50°C, FERERAE N 250°C T4t H: S  He, Wi
#WHR 1.5 mL/min, A4ri. B &MA: B FIEEE N
250°C, H B AN H 2% di (electron impact, EI), HLT-HE
it 70 eV, FTEAAHERI(/z) 30~550 u.
1.3.5 ABR MRk R AT
A T ] v 25 IR AL B W 1 B TR i s H AR b G
YOIt s TR WXt L, B BE AR T 80 HLEAT AHAR
BRGNS . FIATRIE GC-MS F2)7iat T M biks
(C~Ca0)HeFRAT HAR FE IHIA] AT 35 R AL S W AR B 4
% (retention index, RI) (RLy), 454 NIST Chemistry WebBook
T S S PR IR B FE B RIVEXTHL . RY, AN
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t, - t)

RI;=100n+100
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(M
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BESRRFEIE TP RO AT n A nt 1 AR PR R I )
(t<t,<ty:1) (min),
1.3.6  ARZ MRk oW 2 57

JIIA 10 pL /9 2-H 3E-3-J#(8.16 mg/mL) R Ntr,
T AR — A X R AR rh 4 2 e IR AR B A 7 B T o
KA 2-F BE-3- B KRS, R MR &
it W (ng/kg)H AKX (Q2):

w= S M) @
(S x M)

o, S A HE R A B W TET R Mg A 2= FF R -3 - B 17 Jo
H(UL/mL); S oA 2-F 5E-3- BEER 09 0 TR AL, M, 7R B R 1Y)
Bt (g)o
1.3.7 AREFEM

AR BRI B Sk, v R O AR R {EAH
K ZABE, R I R G EUE)!" . 0AV
mE O it A= (3):
_Wi
Q
Arb, W FOREAER MR & B (pg/ke); Qi FRREA
YR A A3 1E 525 SCHK P 0 S0 B (peg/kg)
1.4 BIESGITHSHR

KA Origin 9.0 #4742 E, LREIEHA SPSS 18.0
LTI Microsoft office excel 2007 #E/74bFH, LA Tukey

I L TR R Z 0N, BEEEERN 5%
(P<0.05).,

2 HREDR

21 EHENMRK

RIRHEEREXT SPME 352 BOUK IR Hh 4% % 1 UL &
YIRIsZ AR 1 BT B 1 BT RN FORD R 1 AR
B EURE AN )R S B LA AR fh R 3, 497 B
K20 g BFIREIE(E; FRAEIET AR AR HR AT, B
HURE R ARG i S e TH i S R AR A A 3, EBURERN 20 g B
KRR R ER 20 g IS, EEANECH 120 A4S, BT
TN 8.40x10°, FRIEISTHALN 6.63x107, ZEAKRHFH IR
HEPEFESMEYRE YA, MEAE RSN, FTRE
SRR S KR S P Kb, IR R /D, 30
W22 3 DN EPRIEIURE LG R A BRI S, TR
IR A 7 A B 2% P 2 () o R M UL B s 22, FESL
T TR ZS ARFRAS /N, S BOAE Bk (W B Tk 3k 31 -4
I, YRRl 20 g B A IBOR XU AR AT S

2.2 FEEUEERMTIL
AEZEBUREXT SPME ZEBUCK IR & P kA&

O; 3
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AFORRIE TR A BURE hy 40°CTF RIMEAR, X FTHERE
M TR ALK, TR A E RS Wi sh, T8
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BRI R T R R AE L T AR R Bl R, AT
120, 5.56x10°% 1 6.63x107, {H 4G 60°C), Mg
BOMEFUE BT TR TR . R FRE & S8
WRALE IR S, IF H &b s & P E e, s
WSS AE A, ZE b, ZEBCHURAEZEBUREE N 60°CHT e M it
R, DRI 60°C A 2 1 i oK XU Y 25 BOTRLJE
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< <
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e i st S
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BukER/g

TE: AR TR Z M RA &5, T,
BT IR SPMETE A OR IR AU 19 521 (n=3)
Fig.1 Effects of sampling volume on the flavor of rice extracted
by SPME method (n=3)
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Fig.2 Effects of extraction temperature on the flavor of rice
extracted by SPME method (n=3)
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20 g, ZEBURE R 60°CH ZEBUSCR fefE . B 3 A%, 2
HUBEAE 40~50 min B, A% EHCR Fifi A% ERCESF (7 38 o 52 184 i
HEH, AE 70 min AIREN T B, HZERAET]SH 70 min,
IR AN B, B A T B R AR A 0 T AR 40 A E) 88
4.41x10° F1 6.35x107 JA&] 3 AT LI HH, 24 AL [a] #8 5k
70 min J&, AEBCR D EREL, X PTREE t T Y AL U )
TR B, R R A BT A Sk 1 R R A 358 40 o 0 S5 114 e
FEFHR . TR T kB E Sh A Y, S8 sk E—
S6 /NG F ) T B RAAR, (A R0 N BRI TR AR AS . AR,
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TEFE 70 min Ay %8 KR XU 1 S5 4K st ]

—e— RGN d
100 - —— 24 i iR
—A— R T AN 440
80 | o
& 5
Y X
g}. He
S b 120 &
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/T = + 1
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PEl3 ZEHU ] SPMER: ZE ORI XA 52 11 (n=3)
Fig.3 Effects of extraction time on the flavor of rice extracted by
SPME method (n=3)
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EHnE 5 s By 1 SEAR BT FHEFERF: 50°CIREF
2 min; L4 10°C/min F+Z 220°C, ££4%F 10 min; 27 2 35
BT : 50°CHEEF 2 min; LA 4°C/min F+ZE 120°C; LU
2°C/min F+ % 160°C; LA 4°C/min JF % 220°C, 1445 10 min;
B 3 BB T: £ 50°C F4AF: 2 min, HK L
4°C/min FHEE 120°C, #FLL 2°C/min FHEE 160°C, B
J5 Lh 4°C/min FHE & 250°C, FFA#4F 10 min.

10T o g ¢
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Fig.4 Effects of desorption time on the flavour of rice extracted by
SPME method (n=3)
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Fig.5 Total ion chromatogram of volatiles extracted by different
ramp-up procedures
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A A G 2- k- 1-MERE B SUAE A T 28 B KBRS o,
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Table 2 Analysis results of flavor compounds of Thai fragrant rice and ordinary rice after steaming

s REBERXKEYETR Tl SOk KR B Y 2 FR
[z S

1 IE G I

2 (WS L

3 1E 1E B

4 - (E)-2-Pe)as i

5 3,3- " HISE-CU g

6 (2)-2-PessiE -

7 R TR

8 T I

9 2-2.3k-2-C W 2-2. 352

10 (E,E)-2,4-FF Ik

11 (E)-2-V- I T (B)-2-V- It

12 T/ T

13 (E)-2-T- M -

14 S L

15 (E)-2-Z4 I (E)-2-B4 I

16 (E,E)-2,4-3% "I (E,E)-2,4-%% J#iE

17 2-T Fk-2- s 2-T Fk-2-F s
S

18 IE R N g

19 ECEE 1E CL

20 1-PifE 1-PE e

21 14538 124535

22 2,4-T PR B

23 1l 1"

24 5-C 2P

25 2,7- 327 T

26 2 kel

27 | g
i 2

28 2- B 2- B

29 2,32 2,3-3E

30 6-FH 3L-5- B -2-fili 6-FH k-5 BF-2-fili

31 2-F LR 2-F L

32 3-2¢ W -2-H 32 Jfi-2-fil

33 2-F- i

34 2 3 -3-F 45 -2

35 5-2,3-6-F 3L-3E- B4 -2- i

36 2-Z4 T

37 6,10- " F 35,9~ —Fi s -2- il 6,10- " F 35 9+ — TR )7 -2- i

UREES
38 2-1E T 30k IRy 2-1F T 30k IRy
39 2- P FE -1k e 2-J3 FE -1k e
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Table 3 Key aroma compounds in Thai fragrant rice after steaming

LR 71 RUBR A A FriE Wil(pg/kg) AR R E/ (ng/ke) OAV
(E,E)-2,4-%¢ "I IMPERR . WEER . JRITBR 11.895 0.077 154.479
T AT MR 16.197 1.100 14.724

2- LT -1-NHE i ik R . KA 0.850 0.120 7.084
E P Rt . JE 11.147 2.800 6.715
147538 BETEIAR 8.541 1.500 5.694
(B)-2-LJ iR li1 SN 1S 0.972 0.190 5.114
2- 8 FE- 1k e A R EE 24.970 5.800 4.305
L AR R KRE. TES 155.647 61.000 2.552

R MR, IERE . FEE 10.354 0.587 2.286

(E)-2-F Ml RN AR, IFA VRIS A 7 4.228 3.000 1.409
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Table 4 Key aroma compounds in ordinary rice after steaming
AR 5T JRUBRF 3t o Wi/ (ng/kg) RUNTE 0AV
(E,E)-2,4-%% IR IMAERR . BEER . AEINIBR 13.653 0.077 177.312
1-2F -3 -1 IR 70.590 1.500 47.060
T MR . ERE . EE 10.991 0.587 18.724
LM e, 8RR, il 15.933 3.000 5311
T . s 5.792 1.100 5.265
1-BEmE HHEA 19.079 5.400 3.533
2- I -k g O RE L OER 17.340 5.800 2.990
(E)-2-F- I BIRVIFIRNZEES, A HRFRG N 8.703 3.000 2.901
3 2’5 iﬁ Comparative study of effects of drying methods and storage conditions on

ATFFIRIF T SPME kiR | ZEBORLE | 2T
[i) BT A ) A0 SRR P et 26 B K 25 28 S KR AL S 1
N, ZERRE, MBUREESN 20 g ZEBURE 60°C, #EIL
WHE] 70 min. fEHTETE] 9 min, THEFERFE NFERE 3 I, ZEEL
RRAL AR 5t . R SPME H AR X 26 8 5 1Y %2 [
B oK 58 SR KR HEA TR, LA GC-MS 454 1HE L
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