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Quantification of 2-Acetyl-1-pyrroline from the Aroma Rice
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Abstract This study was conducted to optimize the analysis condition and quantify the 2-acetyl-1-pyrroline (2AP) in the
brown aroma rice. Extraction effect of the solvent for 2AP was the order of ethanol>acetonitrile>methanol in the range from
30 to 90°C. In the extraction time of 15, 30, 60, and 90 min, the 30 min had the highest 2AP concentration, and it was
decreased according to lapse of time. At grinding time, 5 sec resulted in highest 2AP concentration. It was recommended that
five sec grinding time, using ethanol, at 90°C for 30 min was the optimization conditions to quantify the 2AP.
Hyangmibyeo2ho and Aranghyangchalbyeo were mild aroma. In the foreign aroma rice, 11 of 19 accessions of Indica types
and 2 of 6 accessions of Japonica types were more than mild aroma. Finally, 30 accessions of aroma rice were selected based

on their 2AP concentration and agronomic traits.
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Fig. 1. Typical GC chromatogram (A), structure of 2AP (A) and
correlation standard curve of 2AP between peak area (%) of the
GC spectrum and 2AP concentration (ppm/g) (B).
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Fig. 2. Estimation of extraction conditions of 2AP of brown rice
under the different condition of temperature and organic solvents.
Ace, acetonitrile; Eth, ethanol; Met, methanol.
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Fig. 3. Extraction time of 2AP of the brown rice with 100% ethanol at 90°C (A), and grounding time of the brown rice with hand mixer

at 3,500 rpm (B).
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method in 79 accessions of aroma rice germplasm.

ek FERMAA MY

Table 1-& 230l A3 79%F FolA 2AP T (Fig. 4] &
om B9 g A FALAE T 1,0008%(1,000 weight)
o] B EF7|7bo] e Ade At s &4 Fvxt
A2 ol 9 4FFQDI =Y FAYLS Indica type
Basmati6313 <] 18%% 2 =9 v|xYU-S Japonica type]
Jahyangna861l ¢ 5%&< Adsict. Awst = S vzt
Qo] Hg 24P HAE Yol AFF vlel 2w Ha &
FY2 1303¥(122-136¥)°1H, H+t 1000852 21.65g(18.5-
24.6 g0k AWk = Indica type FPIALL] Ht 24P
2 175.5 ng/g(51.96-602.96 ng/g)°1 3L, Hd &Y 137.14(122-
148¢)e1H, A 1,000852 19.9 g(15.5-23.6 g)olATh T3k A
ek =) Japonica type FPIRFAS] W 2AP T2 1444 ng/g
(65.81-285.89 ng/g)°| 2L, Wt ET7Y2 131.8%(108-1394 )o1H], 3
@+ 1000832 25.5 g(20.1-29.7 g)oI Ath.

SEvEhs 197090 o] SRE ot Ayke] B &)
£ e A7 FHEROH(5,21), 19933FE <& 15
H| 23 EFS S Bashl =a22) ohdet Folut 2
A, s Zhe IMESS T 2 80 A7 A8 EA
th2,19,24-25).

Wanchana 5-(25)°]l 2|3l 3] §-x21219] 2AP9} ##HE QTL
B2 Az}l ¥je] 8 chromosome 4.5cM 9ol <Js] ZAd=Th
= Bt AA, 2 olFle] Ahn F(23)9] A Aol o3,
u|=o] thE el 3zl Dellad] Wapddl] #HeE 94 A
Z47F o] g FMA Akl RFLP ZAAF RG28H 4.5¢M A
2 AfEY X I, AgEY 5 INEEH s
HE AR 508 St e 2 ¢ IMEFET o =
s T IrEFTY FEC A-EE fAAE 24 sk

L3l Yoshihashi 5(16-17,26)° 25} 2AP a2 314921
S8R ol Auiete EY, 7%, #5u AR g 22 A
i 5 A ]l oa Y FEoldt siHEks ok
& 2AP TS UEZIE sl A7 27l Wt E 2APS]

Al
o

K
£

2t U
Fgol Aol7t ek BRHYAT FulAgol s f4%
9l B4o] Fasithn Akzdtt,

B A9 24 Fo shit dgel fARe] e 54

N HJ‘O
>
o Jk’)’
ox
]
on
X
ML
T
ofr
F[F
pos
9,
&
)

2 o seHoE B

19 Z2PEe S Fsst RS A% 24P
EEEREER T8

17, 2 A9 A%E Fol AU 0FESS GOMSEA

E J SRS 4 - AT BHL 5

Ho} JE3 ek At 85 8o Ado] Fae Ao
2 AlgEoh
o oF
|

< F AR 44 wiAo]l MR tE =
ZAAFA] 2AP S BlaiEAl sk, 2AP o] =L
ddo] 3 2D g st 53 Frxpde] §4
of dast 7% AEE AFstarA AAEHATE 3EFe] 71718
o] thel FEE S-S ethanol>acetonitle>methanol =22 3215
A2™, ethnanol®] 749~ 30-90°CS] =W LIoA 3714 f718v)
% 2AP FEEIL 7P Holwtal, 53] 90°ColA 307 &
39S W 2AP FEFFo] 7P EUA FF AZke] ARESF
£ 2AP9] o] uiglth drle] RA = w2 2AP FE3
T2 527 BAEIRE A 7PE =0em #2) Azl dejd
F5 Yol At 30%5F T I FALS AxUIHE
EAAE] Hit 25U 77 130393 131.8YE HISSSINS
o o7y =dAkEe oF 137142 7P Stk HE 1,000

& olgyty w=dAkdo] 199ge g 7P wekow ) gk
nzkd o] 21.65 gl AL AEUIIE EUYAA-E 2550 = =8
ot Adriele] el digt AsArks S AR SEE T
] 25, ol T Axe] S HIUL AU =
AR 195F oM 11EFF(79%)F AZUHE =44 6
FE T 28E5(333%)°] Sk olde] &S et st 30
F59 Wit 2AP T2 U §A4 FuRpde] =Y Ak
o Bla| wekom =RMdAME QY7 el AxUFEEY =
2 2AP FES YeRIAT Su §4 SRk ofakahy
9] 4% = FrAY T AU Basmati6313 9 18%F
T 2 AEYFES At 861 & 5EFS AEsisith

>



520

A=A E8154) A 40 A A 5 5 (2008)

Table 1. A total 30 accessions of rice germplasm selected based on 2AP concentration and other agronomic traits

'?\?ﬁ‘:;leorn IT Number" Varieties Origin (nzgl?;z’ Setr::ssct)ry Hze;(iéng IOOO(gelght
WAR19 203705 Aranghyangchalbyeo  Korea 157.32 ++ 136 18.5
) WARI17 191971 Hyangnambyeo Korea 65.61 ++ 136 21.5
al?(‘)’r’:aeii WARIS 191962 Hyangmibyeo2ho Korea 59.46 + 122 24.6
WAR20 196276 Mihayangbyeo Korea 54.53 + 136 20.9
WARI16 192023 Hyangmibyeolho Korea 47.73 + 122 22.8
WAR24 207636 Goolarath Australia 121.87 ++ 122 19.6
WAR23 102310 Seratus Malam India 116.50 ++ 122 33.6
WARO06 213081 Iranbeopssi Iran 87.40 + 136 243
WAR2S8 136185 TALLI Nepal 93.87 + 122 19.9
WARS2 155906 Basmati213C Pakistan 178.6 + 148 20.7
WARO09 207665 Basmati370 Pakistan 463.46 +++ 136 18.1
WARG67 155925 Basmati5854 Pakistan 150.72 + 138 17.8
WARG6S 155927 Basmati5875 Pakistan 134.40 + 145 20.8
Indica type WARS4 K056308 Chahoral44 Pakistan 72.05 ++ 131 18.5
of foreign WAR30 155899 Basmatil07 Philippines 76.87 ++ 136 16.5
aroma rice WAR31 155915 Basmati405 Philippines 75.03 + 136 16.4
WAR32 155924 Basmati5853 Philippines 138.46 + 136 19.0
WAR33 155926 Basmati5874 Philippines 101.36 ++ 147 17.0
WAR34 155930 Basmati6129 Philippines 263.42 ++ 147 17.9
WAR37 155934 Basmati6141 Philippines 165.10 ++ 147 20.0
WAR35 155932 Basmati6311 Philippines 292.68 ++ 136 21.6
WAR36 155933 Basmati6313 Philippines 602.96 +++ 147 17.6
WARS59 000347 Binicol Philippines 148.97 ++ 136 15.5
WARI10 KO037775 Jasmine85 USA 51.96 + 136 22.6
WAR21 043511 A2 Butan 285.89 + 136 29.7
) WAR22 113892 A-3, Choh Chang Butan 138.90 + 136 28.0
Japonicatype  waR(3 K037323 Jahyangna861 Chaina 92.77 + 136 24.6
:foﬁ‘l’;?l%g WARIS 177080 Shiyayuuine Japan 65.81 + 108 20.1
WAR26 165761 Daw Dam Thailand 143.41 ++ 136 28.7
WAR14 K016876 415 X 1r352 Vietnam 139.63 ++ 139 219

YKorean Genebank’s identity number (K- is means the temporary IT number)

22AP detected by gas chromatography occupied with FID detector
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