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Effect of the Addition of Pandanus amaryllifolius Roxb. to Old Rice
(2001, 2004 and 2006) Harvested in Different Years

Akiko FUJITA™, Kyouta SUGA", Koji KAWAKAMI™, Shinya TACHIBANA*",
Yoshiharu OKADA** and Masato NOMURA™*

Synopsis

In our examination, the influence of leaf which contain 2-acetyl-1-pyrroline odor in improving the
taste evaluation and anti-oxidation effects were tested. Pandanus amaryllifolius Roxb. leaf was added
to the Nihonbare rice (Old rice)produced in Shiga prefecture in 2001,2004 and 2006.

As a result, 1g of Pandanus amaryllifolius Roxb. leaf proved improvement in the taste evaluation
and anti-oxidation effects of the old rice. Specifically, we observed the gain of free amino acids
(threonine or alanine) which improve the taste evaluation and obtained cooked rice with good flavor.

Also, improvement of DPPH radical scavenge effect was observed in this experiment.
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Table 1 =i 23/ FEFEMSIOILFERS ALY
Area
P:zf( R.T.2 Compounds rate
{%)
1 8.40 |Monoterpene 0.024
2 15.36 [1-Octen-3-ol trace
3 15.47 |Acetic acid 0.016
4 16.69{2,4-Dimethyl-pentane 0.010
(2a,4a.a,8a.a)-3,4,40,5,6,8a-
5 | 17.30 |Hexahydro-2,5,5,8a-tetramethyl- 0.146
2H-1-Benzopyran
6 17.803,7-Dimethyl-1,6-octadien-3-ol 0.040
7 18.14 |1-Octanol 0.112
8 18.49(2,4,4-Trimethyl but-2-enoclide 0.039
9 | 22.85]|3-Methyl-1(5H)-furanone 3.576
.10 | 4287)avinyphenol ] ¢ 0.655
Others 95.380
Total 100
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{L52RkST (RERLLE%)
Area Area
PS? RT? Compound rate P,fjik RT Compound rate
(%) ’ (%)
1 | 12.97 |6-Methyl-5-hepten-2-one 0.055 1 4.85 |L-Alanine, ethylester 0.44
2 | 13.91 |2,4-Hexadiene 0.134 2 5.91 [Acetaldehyde 0.55
3 | 14.17 |2-Methyl-2-cyclopenten-1-one 0.115 3 9.93 |Ethyl acetate 2.40
4 | 14.33 |Nonanal 0.209 4 | 12.65 |2-methyl-1, 3-dioxolane 0.12
5 15.36 |1-Octen-3-ol 0.164 5 16.14 |2-Butenal 0.49
6 | 15.44 [Acetic acid 0.165 6 | 1773 lHexanal 011
7 | 16.09 |3-Furaldehyde 0.318 7 | 19.85 1-Butanal 0.11
8 | 17.02 [1-(1-Methylethyl)-cyclopentene 0.042 8 | 21.41 |bodecane 013
9 | 17.24 |2-Acethylfuran 0.075 o | 2155 |D-Limonene 0.95
(2.0.4a.0.8a.0.)- 10 | 23.13 |Styrene 3.07
10 | 17.69 |>442.5.6.8a-Hexahydro- 0.273 11 | 28.61 |2, 5-Hexanedione 0.24
2.5,5,8a-tetramethyl- 12 | 29.14 |Benzaldehyde 0.75
2H--benzopyran 13 | 30.59 [2-(2-Ethoxyethoxy)-ethanol 0.17
11 | 17.79 |3,7-Dimethyl-1,6-octadien-3-ol 0.087 14 | 31.82 {3-Methylene-2-pentanone 0.50
12 | 18.14 |Octanol _ 0.151 15 | 32.66 |3-Methyl-2(5H)-furanone 7.97
13 | 18.49 12,4, 4-Trimethylbut-2-enolide 0.311 16 | 34.17 |Ethanol, 2-(2-butoxyethoxy)-acetate | 0.55
14 | 18.97 |5-Methylfurfural 0.194 2-methyl-, 3-hydroxy-2, 4, 4-trimet-
15 | 19.19 |6-Methyl-2-heptanone 0.095 17 | 34.67 hyl-pentyi‘ester Y 1.32
16 | 20.38 |Benzoic acid methyl ester 0.089
17 | 20.76 |Furfuryl atcohol 0.387 Others 80,83
18 | 21.13 | Acetophenone 0.084 Total 100
19 | 22.86 |3-Methyl-1(5H)-furanone 5.403 a) Retention Time(min)
20 | 25.20 |B-Damascenone 0.492
21 | 25.87 |Guaiacol 0.985
22 | 27.73 |(E)-4-Hexanoic acid 0.460
23 | 28.13 |4-Methyguaiacol 0.219
24 | 28.98 |m-Cresol 0.952 o
25 | 29.13 |Phenol 1.879 )j\”/\ /H(o\)\/‘\
26 | 29.99 |4-Ethylguaiacol 0.416 o OH
27 | 33.69 |Phytol 4.068
28 | 33.92 |4-Ethylphenol 0.622
29 | 34.88 [2-Methoxy-4-vinylphenol 0.485 14 17
30,4284 [4-Vinylphenol 2,112 Fig.3 =74 %3/ +EROWKHMLBAOERS
Others 78.96
Total 100

a) Retention Time(min)
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K, EEAC LY SR DML LT 28~31 1
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Table 4 ®kE & IREBKPDIERA S

Peak 1) %X AR K Peak 1) LES AR K

RT. Compounds RT. Compounds
No. 2001 2004 2006 | 2001 2004 2006 No. 2001 2004 2006 § 2001 2004 2006
1 13.77|Pentanal 099 179 077 - - - 31 24.53}Hexanoic acid. propylester 0.19 046 0.52 - 244 319
2 14.66|Decane 046 028 0.23 - - - 32 25.02|5-Hepten-2-, 6-methy! 0.71 064 067 | 219 313 6.18
3 15.46|Chioroform 0.17 059 0.69 - - - 33 25.24]1-Hexanol 8.27 1195 81311263 159 07
4 16.07|Butanoic acid. ethyl ester - - 1.22 34 | 26.29|Nonanal 16.37 17.41 19.31 1057 134 133
5 16.18| Toluene 085 036 030228 060 1.62 35 | 26.57|Hexanoic acid. 2-methylbutyl ester - - - - 22 347
6 16.38]Propanoic acid. propyl ester - - - - 0.24 0.24 36 | 26.87|Butanoic acid. 2-methyl-hexyl ester - - - 0.83 234 242
7 16.69|Butanoic acid, 2-methyl. ester - - - 9.18 0.66 1.10 37 | 27.18}1-Octen-3-o! 265 114 114 - - -
8 17.35]Acetic acid. butyl ester - - - - 0.39 0.76 38 | 27.20}Acetic acid - - - - - -
9 17.74|Hexanal 19.92 1987 2697|918 445 3.24 39 27.35]|1-Heptanol 1.16 1.13 0.54 - - -
10 18.05|Undecane - 0.18 059 40 | 27.49|Hexanoic acid. 2-methylbutyl ester - - - 0.86 056 0.6
11 | 18.45]p-Pinene - - - - - 0.25 41 | 28.00]1-Hexanol. 2-ethyl- 652 583 776 64 182 51
12 19.04|1-Butanol. 2-methyl-. acetate - - - - 2.58 4.70 42 | 28.46|Hexane. 1-nitro 025 042 034 - - -
13 19.63|Butanoic acid. 2-methyl-, propyl ester - - - - 1.70 2.85 43 | 28.97|2-Hexanol. 3-methyl- - - - - - -
14 19.92}1-Butanol 0.37 049 043 ) 0.45 0.10 0.28 44 29.16|Benzaldehyde - - - - - -
15 | 20.09|Undecane.2-methyl- - 006 070 - - - 45 | 29.19|2-Nonenal, (E)- 149 105 093 - - -
16 | 20.28|Tridecane. 3-methyl- - 05 0.1 - - - 46 | 29.27|1-Octanol 1.5 189 1.35 - - -
17 | 20.68|Acetic acid. pentyl ester - - - - 011 023 47 | 30.30fHexanoic acid. hexy! ester - - - 0.25 038 0.68
18 | 21.00|2-Heptanone - - - 0.27 071 0.12 48 | 30.60|Ethanol. 2-(2-ethoxyethoxy)- 1.5 145 1.02 - - -
19 21.09|Heptanal 099 169 1.21]|094 - 0.59 49 31.05|1-Nonanol 0.56 051 017 - - -
20 | 21.37|Dodecane 432 013 061054 1.9 0.09 50 33.5|Ethanol. 2-(2-butoxyethoxy)- 053 058 037 - - -
21 | 21.48§D-Limonene - - - 0.91 - 2.57 51 | 34.21}Hexanoic acid 269 384 1.09 - - -
22 | 21.98 Butano'fc ac‘fd. butyl ester - - - - 059 107 s2 | 3467 Propanoic acid, 2-methyl-. 3-hydroxy- 133 222 2925|342 189 1.76
23 | 22.38|Butanoic acid. 3-methyl-, ethyl ester - - - 046 1.37 244 2. 4, 4-trimethylpentyl ester
24 | 22.84|1-Pentanol 319 415 294 - - - 53 | 3483 2. 2, 4-Trimethyl-1. 3-pentanediol 09 146 156 | 629 264 236
25 | 23.16|Styrene - - - 141 0.38 0.63 diisobutyrate
26 | 23.23|Butanoic acid. 3-methyl-. butyl ester - - - - - - Propanoic acid, 2-methyl-
27 23.40|Acetic acid. hexyl ester 019 018 028 - 0.38 296 54 35.16|2. 2-dimethy!-1(2-hydroxy- 0.82 148 162 {245 16 21
28 | 23.45{Benzene. 1-methyl-3-(1-methylethyl)- - - - 0.38 - 1.09 1-methylethyl)propyl ester
99 | 23 6p|Butancic acid. 2-methyl-. i i i - 026 033 55 Others 2012 14.62 1462 |23.93 61.19 41.35

2-methylbutyl ester Total 100 100 100 | 100 100 100

30 | 23.89|Octanal 099 165 078149 040 0.38
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HITBHEY)
Bk O R4

(B )

-1 10k 8 ]
(#Y OH{E)
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LR TIIENRREHKREOEBEYVERSTH D
2-acetyl-1-pyrroline £23EU oiiz43, 3g #EN45 &
372 V) &2 2-acetyl-1-pyrroline & 61D L,
KERDOFEY LIHZE RV bDEoT,

F7o, WINE 3g TRX=AA 4 2/ FEEREOFENC
BUOEKLOND K DIl oT, SERTR 7= FBROKE
T, 2004 I L7KIZ=AA # 2 ) X3 1g ik
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FRabh, =AA F )/ RELEM L= ThoUE
FEHRI ST HRWEREHEC OV, =44 ¥ a/ %
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% 1g WILEETHY, ZoRIE Bl ckEs
TR LT LT,

DEL, KOGEFERITII e R AR =21 ¥
a ) FEORMEER B SETRER U kO RRERERT
fli%AT - 1-fER% Fig6 1T, ZORRE, WkbiEs
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L OTHESNIARTIIERD ONT, AKEREHED
MEBIFEFE LS i/ b S BRE#EH LT 5
TENGINY, BHED BRIFREHELITNZ 22T ERSH

>77,



IR T JE Yy No43

Table 6 RITIIAf==7#4 %3/ FFEIZ L HRKEREFHMERHR

SHEEE
U NS ) HRER(E ) AR (1R:B%)
FER g BY % BB AB O BY B BB @e
E3r )il -1.00 -0.83 -0.83 -0.75 -1.17 -1.17 -1.25 -1.00 -1.17
2001
5_;0?# 19 -0.81 -1.20 -090 -1.00 -0.80 -1.10 -0.80 -0.80 -0.90 -0.80
3g 067 083 -167 -117 -083 083 -1.50 -1.18  -1.08
N R RER 0.51 0.49 0.41 0.45 0.49 0.49 0.50 0.47 0.50 0.47
SELt -
ELe il 047 051 207 103 016 | 016 022 040 007 @ 027
2004 N -0.25 0.00 -0.33 -0.17 -0.83 -0.67 -1.25 -1.17 -0.58
FE 19 -0.62 0.40 0.40 0.30 0.10 -0.10 -0.50 -0.60 -0.40 0.00
3g -2.50 -192 -1.75 -1.17 -2.08 -1.58 -1.83 -1.42 -1.92
N R NEE 0.45 0.15 0.18 0.28 0.43 0.27 0.39 0.39 0.43 0.28
SEL - — - : : :
Fe SI| 074 | 643" 58 409 119 391 181 161 111 382
2006 N 033 025 -017 -033 000 -0.08 -050 000 -0.08
FE 19 -0.41 0.30 0.30 0.50 0.50 0.70 -0.40 0.10 0.10 0.20
3g 000 025 -058 -083 -1.00 -1.00 -1.00 -125 -0.92
. N R REE 0.43 0.49 0.35 0.44 0.42 0.39 0.41 0.36 0.37 0.39
- B S| 117 0.18 2.76 1.44 1.52 212 1.57 2.43 2.35 2.01
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