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Properties of the Lipids and Polyphenols in Wild Rice (Zizania palustris) Seeds
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RV 7= ) — /L EEIE0.04%-0. 06%, FEEZDZAUIE 0. 18%-0.28% T V) | MLFEIZ LV HEDPBEIC
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R L U, FBUEIL, BRI T DAL, BB L
OB SV ENDEMRT Y B —L LT E
N T % (Oelke et al. 1982; Hayes et al. 1989), U
AR T A ZETETED TR A R OAEZ T\ WE T
WHAER L TWVWRTIBROFHRBEInERE L
TEAENTWD UMY 1984), £/, VANV KT A A
DOEABERITN 14% T, ZKO 2 FREGEN, ©
IV BHELBAXEIVZVIERRESATND

(Terrell et al. 1975; Oekle 1976; Wang et al. 1978),
L L, BRNE BT < REDBFERFITITRA S 22072
EOMMEDRENRH Y HIEMEE LTS HROWUR
BEE T D, FICIRHCE I A X TV D 72 DI
LR T, NHEFIEORF b BETH D, AFIE, U
ANV KT A ADRBEHAEM LRI 5 8L LT It
HETRBPICHESE SN 2 WEOTA NV RT A AFESE
CEEND FERNEEOREE K) 7=/ — N EEE
L OHBBLIEMIC OV T BN LT,

-
—

I EERAE

A TR CRBREIE SN2 VAV KT A4 2D K,
mnff & Netum fnfflE, FAEECTHEZERE MEOL %
REERLGT DT Wz, Ele, — Mo DaHr. 2HE
BofH . SIEE 7 7 A D4rE R L OMANENER 5T 5
VEBESRICIE > 72 (Kojima et al. 2006; /IS
LSS RT3y AZUEr—L (16) DMK
NEWFBEALE DT I, S 7 LT F 2 U R—8 % VTR
L7 (%S
SEL IN—= & — UHEKERE A V) W A 2 AT 100°C
T 2 REEINE iRt . T R 7 0 — VAREIL A &
VA, EnENEE s a~ 757 4— (ILC) T
R DeMS ZyHe L C, WEBIEHEL LT ba—a L AT
YERAW HAT e~ N7 40— (GC) 1LY FHASy
Wraito7c UNBS 1991), TG 23 FHE4HTIE, 0DS I 7
2Bkt L7z Shimadzu LC—6A @ik IK 7 v~ k75 7
«— (HPLC, REyiEEBUERT) 2 vy, Jiti# 1ml/min, RI &
g (ERC—7520 ) # W TiT-7- (MBFH
Flo, B LIZEER KL D 5% & /) — /UK
T, IRAERLRE 2 S AR K C 1 mg/ml (SPEE L C HP-20

1991 ;

1989),

1989), A7 m—/)L= A7) (SE) [H

1989),

e -

=

/NI - BLT RN .

/NIIE

T LML WAEE S O X ) —VEHIRE T AV KT
AADRY) 7= ) —E LT, R 72 ) —NVERERK
G350t 86 K OB LIE ML O E I XTI IE - 72 (NG &
2006) , E£7z. LCMS i3 BHRIERT & o & —IC
KL 72,

I BREELUBE

1. IRERSORE

TANRT AR K, RO FER 7 IE, K 68%703 ik
Kk cd Y . F N BITK 14%., EREITHK 2%,
FEITN L. 4% ThH o7z, TA N RUA ADFE & BRI,
BYONETH D LK (Oryza sativa L.) DZH L g
T5HEHETEN ST, XU EERIIZNOR 2
EEOMEZ R L (L

Ky S D RIREICE £ D FEAMERIRI R X, v
SFUWE (16:0, P), A LAk (18: 1, y ) —

1984),

0).
Al (18:2, L) LW /L@ (18:3, Ln) T,
A FTRIRDOK B%LL LA DT\, Fiz, 2fFE
D C16 fk/CI8 BEMHIX 0. 29 TLKDZEN L LI LT
HoTed, BB ORI O ;18: 1 1TK7 % 18:
2 & 18 : 3 DFIDEIZ 0.25 T, L KANE O Rafnik
DOFLE (Nakamura et al. 1995) L 0 b PHFICKE 2B T
bole, ZOHME LT, LRERBEITLRTVANVEIT
A ARIRED 18 : 1 DFIGHMEL | 18 : 3 DEIE D EL
CLIGERLTWD LWL (F—2AEK),
MEICE ENDTHIRE FERES LY VIRE 0F
AL 7511117 TH Y HPHEIRE 7 T 2T 16 Ak b FH
THI61%% DTz (Table 1), £72, FERY v
EE T AFAEE T ARAT 7 FULal (PO ILY
VIRETK 2T% EFEBET, RWTHRR T 7 F VLT H
J—=NTIVPE), RAT 7 FUNA Y b= (P])
BIOWFAT7FIoNT T — L PG)N4:2:1 DFE|
BTRO LN, Eo, FEIEEE S OEZERMITIE, ASG
EOHT T NI ATT LT Y —L(DGDG) T, Fh
O O FIE IR E 1 TH 44 20%. SC B LUEZ
IRE/AFU Y RO IEE LK 10%EENTNT,
T)HTT RN TTINT Y T a—L (MGDG) LI
(ZNEEF 1%) Th-oTo,
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Table 1 Fatty acid composition of wild rice K2 variety

TG MGDG DGDG  ASG PE PC PI PG

16:0 20 12 11 42 25 28 42 34
18:0 1 3 3 6 3 2 4 8
18:1 16 10 9 16 14 22 10 16
18:2 41 25 25 17 38 35 26 18
18:3 22 50 52 19 19 13 18 22
Others <1 <1 <1 <1 1 <1 <1 2
Ratio in TL 68 1 2 3 4 7 2 1

U.L* 1.74 2.10 2.15 1.07 1.47 1.31 1.16 1.20

*Unsaturation index = (%18:1+%18:2x2+%18:3x3)/(100)

KRRE 7 7 AORRMIEEMEKIZ, TG, PER X NPC D7 BMSTEN . UA NV T A ATIHELZ10% L EEH SN
JL—7". DGDG I L TMGDG D 7 /L—F . ASG, PI BL N Tz (Table2) . F7=, X7 L T7F U —E%EH
PG OV N—TTENEIUFHED RO b7 (Table WU AL RT A A TG D sn—2 7D FEE ARSI E
1)  FERIEE 7 5 A2 Th 5 16 OISR IL. 25 EMEILI-E A, 18:2, 18:3, 18: 1 BX 16:0
BoOENE LSBLTHNT, TG D 18: 1 I2%3 5 18 N DB, Table 2 TRLETIANETAZAD TG
2L 18:3 DFE, TAXKDZENLITFE L BigoTW 2 AR N ZRETH D Z &, sn—2 (I HLET TiEdH
(Nakumura et al. 1995), ¥7-. PE & PC ® C16 Ji£/C18 BHN16:0 By ETHTICHFRENEMETH I L 52K
BREIL, PI & PG OZN L ITHTENIBD LN, BF FrL7z, F20 AN RTA A2 HFED TG 5 FREIZIX
DFIFREELD B 16:0 OFEIENE <, 18:1 KN 18:2 P 72 21380 b e o7z (Table 2),
DFENEMERNT LICHRT D Z R INT, 12,

TANKTA R VIREOAREAFIORE L, LKV U5 Table 2 Moleculer species of TG in wild rice (%)
TG spacies K2 Netum
BOENL L0 BBEIZENSTER TANVRTALAD Iololn 0.9 14
N =y = - L LBy - . e . LLnLn 3.4 3.0
BV UREZ 7RI 18:3 FENE W EICHEKT S Z LlLn 10.5 1.8
ERHER SN, £, TERZ VR aEEE LD PLnLn 6.3 4.9
LLL 9.9 9.5
MGDG & DGDG DOAFEARNENAEAFA AL, W& &b 18 : 3 A FE OLLn 9.8 9.5
. N PLL 12.3 12.1
BT, A9 50%LL LA EH TR, T2 OLL, 55 51
EH O & T BEE I B 7 > Tz (Nakamura et al. PLL 17.3 18.2
PPLn 2.7 2.8
1995), £7o, ZZTIHEFEMEZ R L TWARWR, K, Ll OOL 2.9 2.4
3 POL 8.2 7.8
& Netum SWFEDANGE 7 F A OSBRI IR 3 PPL 4.9 5.6
N N, 000 1.0 1.2
~ 7 ES By R Te,
TFEWVTIZEAERO LN o T POO 2.9 2.9
FEEMN SR L 72 TG Z A0 HPLC (Zffk L C TG 4y 1-Fill PPO 1.5 1.7
B Abbreviation; Ln: linolenic acid, L:linoleic acid,
I EAT T 2 A, 7e b 16 Dy Hie— 7 O:oleic acid, P:palmitic acid
B S (Table 2), AR (MBS 1989) & [FIER
THTHRIEEIToT-E Z A, FHTC /o FHIX WD AT e —)VIgEE LT 4 75 A :SE, FS, SG
PLL. PLLn, LLLn, LLL, OLLn, POLZ%TH YV, 18:2X BLOASC WIEET DN FD 4 7T ADAT a—)L5
18:3 Gy TRNE L . KHEOETN & IFTHFICE AR BARERR LT A EB 2 DeMSHA % Table 3123 L7=,
STW= (MBS 1989), HRiZ. KHBETGIZ1X 18:3 & WINDOATo—LVEETH. Y MATe— LN KHE
G5 PLLn <0 LLLn 23 TR 13 2% A0 Loy 4T VB AT B — /L TH D | IRNTH R AT r—/L X
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Table 3 Sterol composition in wild rice

Variety DeMS FS SE SG ASG

K2 Campesterol 19.6 25.6 18.0 17.0
Stigmasterol 16.9 4.1 12.4 15.5
Sitosterol 63.6 70.3 69.6 67.5

Netum Campesterol 21.5 27.5 18.9 20.4
Stigmasterol 15.1 5.7 13.0 14.4
Sitosterol 63.4 66.8 68.1 65.2

Ratio in TL(%) 4 1 2 3

Abbreviation; FS: free sterol, SE: sterol ester, SG: sterylglycoside,

ASG: acylsterylglycoside

F T AT —)LThoT,

— UMD 7 T ADZEN L IIREREI AN R AT T

VAT BV 4-6%FRETHOD 7 T AR/ 2 —
1/4%5DTWie,

2. RV 7z /) —NERLEME
TANRIAADREIZEENDIRY 7=/ — LG

L2>L., SE O AT 0

BT, K, FEAS 572.2 1 ¢/ g, Netum ShFEAY 405.7 u g/
g CThHoN M E BICHEORY 7= ) —LER
FHEEOZN LY bEMEEZR L (Table 4), dnfll
W2k, RV 7=/ —VERITLDERY | Netun ShFE
OREBICEENDIRY 7= 7 —LEaEIT K MEOZFN
LV LR L5 ERESVEA R L REICE Y EROS
DT ENERESNT, L L BEORY 72 ) —E
BT, T K, RO RNEMER T L, £, UA
NRTALRAZEENDRY 7= /) — V&R L DPPHIEIC
& D HIRATENE & OMITIZ IEOHEBRRARD b/
(F—2EM), £z, MBEOREERY 7=/ — L%
WFH HPLC \ZHE U TR T 24T o 72 & 2 A, M dnfidt
IZ2ARDE—7 B BT, LC-MS itk v, £
ZNOYE—7 D5y,
Tro T, MEICEENARY 7= ) —Vplimid,
DENEITIFZICE Y Dl b 10 E—7 B3R
S, LCMS AT DfE R, & —27 D5 F &3 n/2380,
m/z410, m/z440 S Tho7=Z Lnb | IO R
HE—7 OB THFRERBFEL Th o7z Z Lo b D
BRI EHETE L C D, 5%, BT HEERIC, BT
RALIE AR OREE Z M L2 e B2 T D,

m/z534 X m/z 564 ToH -

Table 4 Polyphenol content of seed and husk in wild rice

Variety Polyphenol (ag/g)

K2 Seed 572.2+20.0
Husk 1783.6+39.8

Netum Seed 405.7+11.4
Husk 2758.9+46.1

O XD EREHMLOENC LV EENDRY 7
= /)= VEBBIUMBICENDH D Z EARRE
el b, Atk MEORMEE SR LI ANV RT A
AFMORE, K, £ ORHENHfFSND,

AL - OB G PE R 21 T4 COE 71 7
WD —8 & LTiTo 7,
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Abstract

The seeds of wild rice (Zizania latifolia L., K2 cultivar)
are starch-rich and contain carbohydrate (68%), as the main
component. Besides carbohydrate, the seed contains 4%
protein, 2% the non-combustible residue and 1.4% lipid. The
lipids are about 75% neutral lipid, 15% phospholipid, and
10% glycolipid. The major class of the neutral lipids are the
triacylglycerols (TG), which make up about 68% of total
lipids. Lipid components and their composition vary little
among cultivars. The main molecular species that make up
60% of TG, were palmitoyl dilinolein  (PLL),
palmitoyllinoleoyl linolenin (PLLn), dilinoleoyl linolein

(LLLn), trilinolein (LLL), and oleoyllinoleoyl linolein

(OLLn), but at least 11 other molecular species were found.
A position analysis of TG fatty acids showed 16:0, 18:2, and
18:3 at positions sn-1 and -3, and 18:2, 18:3, 18:1, and 16:0
at position sn-2. Desmethyl sterols, constituting the free
sterols (FS), sterol esters (SE), steryl glycosides (SG), and
acylsteryl glycosides (ASG) were in the order of sitosterol >
campesterol > stigmasterol. However, the ratio of the
desmethyl sterol stigmasterol to the other sterol lipids was
about 10% lower in SE than in other classes. Polyphenol
content was 0.04-0.06% in seed and 0.18-0.28% in seed coat,
but varied markedly among cultivars. However, seed
contained the same two unknown polyphenols, with

molecular weights of 534 and 564, regardless of cultivar.

Keyword : lipids, triacylglycerol, molecular spaces,

polyphenol, wild-rice
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