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WE: Jy i U (Coix lachryma-jobi)i7e Ak s sy, I 2 Flkt (il 1 AR HE RS I 208 TG 2 B 147 53 25,
ZPBIRMEE T 15 MEEY, HHNEGR (1), FERTEE (2). 2-RLE-FEME (3). WIHEER TS (4). Bt
RHEE (5). (E)-3-4-HAREER)NHIR (6). 2,3- " FIE-1-(4-FE5E-3- FH AL A I)-1-08 (7). 2,3-F83E-1-(4-74%-3,5-—
FAE LR EL)-1-TAH (8) X FRILRHER (9). 3-F2KE-4-HAFRHE (10). 1,3 5-=HEHE (11). methyl (3-hydroxy-2-0x0-2,
3-dihydroindol-3-yl)-acetate (12). JRFEZE (13). 2-(2-FFLE)-3-FEKR TH KR 14 (15), HHhaw 3. 7. 12, 13
A 14 N RMNE TR BEER EHENRREE SRR, AP 1. 2. 9. 10 A 11 k7 & B A BR m v A .

REEE: FUL AR 2 RhTER

doi: 10.11926/jtsh.4339

Chemical Constituents of Coix lachryma-jobi and Their Activities on Seed
Germination

WEI Yanmeit?*, ZHOU Liwan'?%", CHEN Huigin'?, YANG Li'?, YANG Xiaoyu*, LIU Fanzhi*,
MEI Wenlit?, XU Xinglian®, DAI Haofu>%"

(1. Hainan Key Laboratory for Research and Development of Natural Products from Li Folk Medicine, Institute of Tropical Bioscience and Biotechnology,
Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China; 2. Institute for Tropical Agricultural Resource, Chinese Academy of Tropical
Agriculture Science, Haikou 571101, China; 3. College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China; 4. Institute

of Subtropical Crops, Guizhou Academy of Agricultural Sciences, Xingyi 562400, Guizhou, China)

Abstract: In order to understand the chemical constituents of bran shell of Coix lachryma-jobi, fifteen compounds
were isolated from ethyl acetate fraction of ethanol extract by using various chromatographic methods. Based on
their spectroscopic data, their structures were isolated as p-coumaric acid (1), p-coumaric acid methyl ester (2),
(E)-2-hydroxyethyl-3-(4-hydroxyphenyl) acrylate (3), caffeic acid methyl ester (4), methyl (E)-3-(4-hydroxy-
3-methoxyphenyl) acrylate (5), (E)-3-(4-methoxyphenyl)acrylic acid (6), 2,3-dihydroxy-1-(4-hydroxy-3-
methoxyphenyl)propan-1-one (7), 2,3-dihydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-1-propanone (8), p-hydro-
xybenzoic acid (9), 3-hydroxy-4-methoxybenzoic acid (10), 1,3,5-trimethoxybenzene (11), methyl (3-hydroxy-
2-0x0-2,3-dihydroindol-3-yl)-acetate (12), allantoin (13), 2-(2-hydroxyethyl)-3-methylfumaric acid (14) and
9-octadecenoic acid (15). The compounds 3, 7, 12, 13 and 14 were isolated from coix for the first time. The
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compounds 1, 2, 9, 10 and 11 had significant inhibitory activity on seed germination.
Key words: Coix lachryma-jobi; Chemical constituent; Acid; Seed germination

F 1 (Coix lachryma-jobi) KA F} (Gramineae)
BUBEEY, FEETAREEMX, HREEE, f
MR, 245 CHHTFRMER L0, R E,
BriE . Hlv . T E R AR X R AARIE S, 4
] 544 X A 3 ORI, L 3 B X O SR T
JUUE SR . BRI AR, BUALR . B
iR Prid . PrEASEIEER, 2020 AERR (H
E 2 id#k, EUAARREM. & mkRE. ih
A ) Th kL R UAR R R WAL, [FFE R A F
MRAERE . TERThRL, BRitbZ AME A 3k U T3k
B UM A RPEGE, WA ThRE, HHEFEE
(VE TR, B A IR ABHE 2 £ 1) 5
2204

B UAEN— R RN, ERE R
wmEKR, KA c o4 B A8 i E &K K&
SN AR SRR = R AR RS . BE BoR, 7R
CUEMRIR R, EOEER A, Gk, . R,
2. MEE X 86.1%. M. 5o BB AT

K,

1 R,=OH, R,=H, R,=0OH

2 R,=OH, R,=H, R,= OMe 7
3 R,=OH, R,=H, R,= OEtOH P
4 R,=OH, R,= OH, R,= OMe

5 R,= OH, R,= OMe, R,= OMe

6 R,=OMe, R,=H, R,=OH

H. R,=OH, R,= OMe

OMe, R,=OH, R,= OMe

ERSsE, REUMm TR mE Y, mEE
K, HEfoE, WEFcHE SRIIRIE. MK, =il
FALE, HHBTTOREGERL AR T 0
PRIGFIFIER, i iR R FH a) B R IR 9 1), i 4
Ko AT R EA ] SGE R B i e, B
B FE [ AR R EBOR B 52 B AL

N T IRFCECETE P AL SE Ry, AR
CURE7E L RE R IV 1) 1R L BR A BG4 047 T4
FROY RS, REET 16 MR A (B 1), Xt
o> AR S PIREAT 1R T A H S R, N
OB TS AL 1 AT TR — 25 O ORI S A
IREESIS P

1 MBI
1.1 #E

BEFe T 2019 48 3 HURER T 5 XA i X
FEug i, 22 51 N A AL Rl 22 e RV E AT 7T

o] R, HO R,
]
4 0
| / 3
R, g R, R, OH R24©—<
5 8] OH
R,

9 R,=H,R,=OH
10 R, = OH, R,= OMe

B 1 & 1~15 g

Fig. 1 Structures of compounds 1-15
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FIT ()01 FLAB BT 7 07 %8 58 AR AS B 2 08 & 1L (Coix
lacryma-jobi) fi#gE . 5%

1.2 {3 A050

Bruker AV-500 it 5 A% fh 3 9k I8 A (12 [
Bruker); Autospec300 Jiiiti{X (Bruker amaZon SL);
AS 220.R2 Ji%y 2 — B TFH(RADWAG Wagi Elektro-
niczne); Sephadex LH-20 #E/iZ(Merck Co. Ltd); Cis
SOMHEER (Fuji Silysia Chemical Ltd); #5EHTRER
(60~80. 200~300 H )F i 2 J2 M1 Ak AR (7 5 g v
£ T.)7)s MCI GEL CHP20P (75~150 um)(=Z%1k
22 B NKES BHBE (IR e ) B AR TS
AR (Merck Co. Ltd.). 8% B (R FERHE)
95% LIF (R EARR) NEE(PaBEAL) . & HA P
AR, CRROBE. A7 ATHEE MG,

1.3 REMGE

4 11.0 kg & TS Tk 48 (173, m/V)H
R 3K, MR T d, IR IR RS BIH
B CBESRENY) 842.8 g, SRIG il A ik . LR
ClE. TETEHAME 10 1R 3 ¥k, 153
FEEE s> 422.2 9. LR OERIRSY 22.0 g 1E T BE
43 68.8 g AIZKHEH 319.0 9.

¥ LW CBEAH(22.0 g)H 60~80 HEK(15.0 g)
FERE, SRl At en, DAS05-HEF(100 1 1~1 1 1)
BEREVEE, 1528 MU (Fr.l~Fr8). Fr3 4143(2.29)
2t Sephadex LH-20 &t (FF B N shAH ) 73 85 45 21
8 MH A (Fr.3.1~Fr.3.8). Fr.3.3 21434 MCI H:(514)5-
HEE 15 : 1) &, 15314k&4 8 (14.2 mg)fil 11
(3.0mg). Fr.3.5 HipErEfcrE i, DAAiie- 100
(30 : 1~0: L)BREEVEML, F3LEY) 13 (2.6 mg) Al
14 (1.2 mg). Fr.3.6 HAp&rbfekt ik, LUfmE-
F(10 1 1~0 : 1)BAEEBERL, 15 21LA) 10 (7.2 mg)
F115 (1.5 mg). Fr.3.7 AMm&EaEiekt, 2 Lifaih
fik- 218 R (20 & 1)FNE4) - FHRE (60 - 1)EAT BN,
B2EAEY 9 (3.0 mg) AT 12 (2.3 mg).

Fr4 443 (6.7 9)%& Cas RAMEERA: (13, DAH
BE-7K(2 © 8~1: O)BEFEBEML, 193 11 MAA (Fra.1~
Fr.4.11). Fr.4.2 #0434 Sephadex LH-20 %A (o i,
AS-FEE(L - DBEBiRR R, AR EL RT3
k50 3 (48.9 mg). Fr.4.4 4434 Sephadex LH-20
BeRckE, ULEG-HEEL : D5, HEEY 4
(23.1mg), FRHEIFEHARERE O, DA

T -S07 (20 0 1~5 1 D)BEEEVE, SR A 5
(33.1 mg). Fr.4.5% Sephadex LH-20 %5 H:(F E%)
B, 1531EY 2 (5.0 mg). Fr.4.6 4 Sephadex
LH-20 BERAE(FEE) 708, 53] 5 N4 (Fr4.6.1~
Fr.4.6.5), M Fr4.6.2 & rEfmoEs:, LA
fif- R .68 - 1~1 : LB)BAREMEIL, HEIMLE 1
(26.1 mg)Fl 7 (2.9 mg), Fr.4.6.4 4 & RERA O,
CUEH - (9 - 1~1 0 D)BREVEIR, e A
225 6 (3.8 mg)-

1.4 A& Fr 795 & BONE M

7E 12 LA BN T3 3840 I 600 wL (1)
AR AR, AR A BH TR, Bhi Rk
M3 . K/NEIEIRES b (Raphanus sativus) FhF N ,
7 B LA I K CARAIEVE S, BT 28°C s ks
72 7d, MERRMKE,

2 R

2.1 ¥R

tEWL  HERA;ESI-MS m/z: 187 [M +
Na]*;: 7373 CoHgO3: 'H NMR (500 MHz, CD30D):
0w 7.56 (1H, d, J = 15.9 Hz, H-1), 7.41 2H, d, J =
8.5 Hz, H-2, 6), 6.77 (2H, d, J = 8.5 Hz, H-3, 5),
6.24 (1H, d, J = 15.9 Hz, H-2); 3C NMR (125 MHz,
CD30D): éc 127.3 (C-1), 131.1 (C-2, 6), 116.8 (C-3,
5), 161.1 (C-4), 146.6 (C-1'), 115.6 (C-2), 171.0 (C-
3o DA B 5 SCHR[7]H00E 1) — 50 #EE A SR

te&¥2  ABFER; ESI-MS m/z: 201 [M +
Na]*; ﬁ‘?‘ﬁ C10H1003; IH NMR (500 MHZ, CDgOD)I
0w 7.63 (1H, d, J = 16.0 Hz, H-17), 7.47 (2H, d, J =
8.6 Hz, H-2, 6), 6.82 (2H, d, J = 8.6 Hz, H-3, 5), 6.35
(1H, d, J = 16.0 Hz, H-2'), 3.78 (3H, s, OCH3); 3C
NMR (125 MHz, CDsOD): é¢ 127.2 (C-1), 131.1 (C-2,
6), 114.9 (C-3, 5), 161.3 (C-4), 146.6 (C-1'), 116.8 (C-
2", 169.8 (C-3"), 52.0 (OCHs). VA% 5 SCHR[8]
RIEM— 2, M N SRR,

B3 IRFEHR; ESI-MS m/z: 231 [M +
Na]*; 4> C11H1204: *H NMR (500 MHz, CD;0OD):
0w 7.66 (1H, d, J = 16.0 Hz, H-1"), 7.46 (2H, d, J =
8.6 Hz, H-2, H-6), 6.81 (2H, d, J = 8.6 Hz, H-3, H-5),
6.36 (1H, d, J = 16.0 Hz, H-2'), 4.23 (2H, dd, J = 4.2,
5.6 Hz, H-5'a, H-5'b), 3.79 (2H, dd, J = 4.2, 9.2 Hz,
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H-6'a, H-6'b); 3C NMR (125 MHz, CD3OD): dc
127.2 (C-1), 131.2 (C-2, 6), 115.8 (C-3, 5), 161.3 (C-
4), 146.7 (C-1'), 116.8 (C-2'), 169.9 (C-3'), 66.9 (C-5"),
61.2 (C-6"). LA % 5 S CHR[O]RE 1) — 3L, M e
N 2-¥% £ - RIS -

WEYA  IREEHK A ESI-MS m/z: 217 [M +
Na]*; 731X CioH1004: 'H NMR (500 MHz, CD30D):
0w 7.54 (1H, d, J = 15.9 Hz, H-2), 7.03 (1H, d, J =
1.6 Hz, H-2), 6.94 (1H, dd, J = 8.2, 1.6 Hz, H-6), 6.78
(1H, d, J = 8.2 Hz, H-5), 6.26 (1H, d, J = 15.9 Hz,
H-1"), 3.76 (3H, s, OCHs); *C NMR (125 MHz,
CD30D): dc 127.7 (C-1), 115.1 (C-2), 146.8 (C-3),
149.6 (C-4), 116.5 (C-5), 122.9 (C-6), 114.8 (C-1"),
146.9 (C-2"), 169.8 (C-3"), 52.0 (OCH3). LA F¥ukE5
SCRR[LOJFRIE [ — 0, Wik e e R s

EYS5  EOGHR; ESI-MS m/z: 209 [M +
H]*: %> 73X C1aH1204: 'H NMR (500 MHz, CD30D):
0w 7.62 (1H, d, J = 15.9 Hz, H-1), 7.20 (1H, d, J =
1.7 Hz, H-2), 7.08 (1H, dd, J = 1.7, 8.2 Hz, H-6), 6.82
(1H, d, J = 8.2 Hz, H-5), 6.37 (1H, d, J = 15.9 Hz,
H-2"), 3.90 (3H, s, 3-OCHs), 3.77 (3H, s, 3’-OCHj);
13C NMR (125 MHz, CD;0D): ¢ 127.7 (C-1), 111.7
(C-2), 149.4 (C-3), 150.6 (C-4), 116.5 (C-5), 124.1
(C-6), 146.8 (C-1'), 115.2 (C-2'), 56.5 (3-OCHy),
169.7 (C-3"), 52.0 (3'-OCHg). LA %¥z 5 SCHR[8]Hi &
1 —25, W AR RS R .

EWE  RFORIAR; ESI-MS miz: 201 [M +
Na]*; 4> 72 CioH1003: *H NMR (500 MHz, CD3;0D):
0w 7.60 (1H, d, J = 16.0 Hz, H-1"), 7.44 (2H, d, J =
8.6 Hz, H-2, 6), 6.79 (2H, d, J = 8.6 Hz, H-3, 5), 6.31
(1H, d, J = 16.0 Hz, H-2'), 3.75 (3H, s, 4-OCH3); 13C
NMR (125 MHz, CDsOD): ¢ 127.1 (C-1), 131.1 (C-2,
6), 114.9 (C-3, 5), 161.3 (C-4), 146.6 (C-1'), 116.8 (C-
2", 52.0 (4-OCHs), 169.8 (C-3"). LA %4 5 3 #ik[11]
TIER) B B E N(E)-3-(4-FH A ERIE) AR -

EWT  LEMKR; ESI-MS m/z: 235 [M +
Na]*; ﬁ%ﬁ C10H120s; IH NMR (500 MHZ, CDaoD)Z
Sn 7.61 (1H, d, J = 2.0 Hz, H-2), 7.59 (1H, d, J =
2.0 Hz, H-6), 6.89 (1H, d, J = 8.1 Hz, H-5), 5.13 (1H, dd,
J=3.7,51 Hz, H-2'), 3.92 (3H, s, 5-OCHs), 3.75 (2H,
dd, J = 5.1, 11.7 Hz, H-3'a, 3'b); C NMR (125 MHz,
CD30D): éc 128.0 (C-1), 125.1 (C-2), 149.2 (C-3),
153.8 (C-4), 115.9 (C-5), 112.5 (C-6), 199.6 (C-1"),

75.5 (C-2'), 66.2 (C-3"), 56.4 (5-OCH3). VL LERS
SCHR[L2RIE I — 3, e R 2,3- 2 HE-1-(4-52
He-3- H AR B R )-1- TR o

&Y 8 LR ESI-MS m/z: 265 [M +
Na]*; ¥ 3 C11H1406; tH NMR (500 MHz, CD30D):
on 7.36 (2H, s, H-2, 6), 5.15 (1H, dd, J = 3.9, 5.1 Hz,
H-2", 3.92 (6H, s, 3,5-OCHs), 3.76 (2H, dd, J = 5.1,
11.7 Hz, H-3"a, 3'b); 3C NMR (125 MHz, CD30D):
dc 126.7 (C-1), 107.8 (C-2, 6), 149.1 (C-3, 5), 143.0
(C-4), 199.8 (C-1"), 75.5 (C-2"), 66.2 (C-3"), 56.9 (3,5-
OCHs). VL%l 5 CRR[ASHRIE R —5, #EEE N
2,3- 2 H-1-(4-F22-3,5-  H A SRR IE)-1- A Bl

&9 Ltafhik; ESI-MS m/z: 161 [M +
Na]*; 72\ C7HgO3; *H NMR (500 MHz, CD30D):
on 7.86 (2H, d, J = 8.6 Hz, H-2, 6), 6.80 (2H, d, J =
8.6 Hz, H-3, 5); 3C NMR (125 MHz, CD30D): dc
122.8 (C-1), 133.0 (C-2, 6), 116.0 (C-3, 5), 163.3 (C-
4),170.2 (C-7). PA - Hifs 5 SCmR[141 R TE I — 5, #
Y AR R IR IR

A0 HEFK;ESI-MS miz: 191 [M +
Na]*; 7372k CsHgOs: *H NMR (500 MHz, CD30D):
01 7.56 (1H, d, J = 1.9 Hz, H-2), 7.54 (1H, dd, J = 1.9,
8.7 Hz, H-6), 6.83 (1H, d, J = 8.7 Hz, H-5), 3.89 (3H,
s, 4-OCH3); 3C NMR (125 MHz, CD30D): dc 122.2
(C-1), 115.8 (C-2, 6), 148.6 (C-3), 152.6 (C-4), 113.8
(C-5), 123.1 (C-6), 56.4 (4-OCHs), 169.8 (C-7). LA E
o 5 SCHRR[AS]RIE 1) — 8, WS e 3-FakE-4-H
AERHR,

&1L AEHER;ESI-MS miz: 191 [M +
Na]*; ﬁ%ﬁ CoH1,03; IH NMR (500 MHZ, CDgOD)Z
O 7.33 (3H, s, H-2, 4, 6), 3.88 ( 9H, s, 1,3,5-OCH3);
13C NMR (125 MHz, CD;OD): d¢ 148.9 (C-1, 3, 5),
108.4 (C-2, 4, 6), 56.9 (1,3,5-OCH3). LA F¥dE 5
BR[16]4R3E I — 5, W w N 1,3,5- = H A SR,

thEW12 AR ESI-MS miz: 258 [M +
NaJ*; 4373 C12H13NO4; tH NMR (500 MHz, CD30D):
0w 7.35 (1H, dd, J = 7.6, 0.8 Hz, H-4), 7.26 (1H, td,
J =178, 1.2 Hz, H-6), 7.02 (1H, td, J = 7.6, 0.8 Hz,
H-5), 6.89 (1H, d, J = 7.8 Hz, H-7), 3.48 (3H, s, 2'-
OCHs), 3.09 (1H, d, J = 15.5 Hz, H-1"a), 3.05 (1H, d,
J =155 Hz, H-1'b); 13C NMR (125 MHz, CD3;0D):
dc 180.8 (C-2), 74.7 (C-3), 131.7 (C-3a), 125.2 (C-4),
123.5 (C-5), 130.9 (C-6), 111.2 (C-7), 143.6 (C-7a),
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425 (C-1"), 171.0 (C-2"), 52.2 (2'-OCHz). LA E#4E
5 SCHRILTHRIE ) — 2L, W € 4 methyl(3-hydroxy-
2-0x0-2,3-dihydroindol-3-yl)-acetate .

AP 13 LA ESI-MS m/z: 181 [M +
Na]*; 7> ¥z CaHs03Na4; *H NMR (500 MHz, DMSO-
de): 0w 10.48 (1H, s, H-1), 7.98 (1H, s, H-3), 6.82 (1H,
d, J = 8.1 Hz, H-1"), 5.72 (1H, s, H-3"), 5.17 (1H, d,
J = 8.1 Hz, H-4); 3C NMR (125 MHz, DMSO-ds): dc
156.8 (C-2), 62.5 (C-4), 173.7 (C-5), 157.4 (C-2). LA
RS OR8] E I — B, MU e IR R .

&Y 14 EEMER; ESI-MS miz: 197 [M +
Na]*; 7372\ C7H100s; 'H NMR (500 MHz, CD30D):
On 3.71 (2H, t, J = 6.4 Hz, H-2b), 2.60 (2H, t, J =
6.4 Hz, H-2a), 1.96 (3H, s, CHs); *C-NMR (125 MHz,
CD30D): éc 174.5 (C-1), 139.7 (C-2), 28.1 (C-2a),
60.8 (C-2b), 141.1 (C-3, 4), 8.5 (C-3a). UL F¥¥k5
SCRR[LOMRIE I — 3, N 2-(2-F4 £.55)-3-Hi ik
TR

AP 15 LEHIR; ESI-MS m/z: 283 [M +
H]*: 4373 C1sH3402; *H NMR (500 MHz, DMSO-
de): o1 5.32 (2H, m, H-9, 10), 2.27 (2H, t, J = 7.4 Hz,
H-2), 1.98 (4H, dd, J = 6.5, 12.3 Hz, H-8, 11), 1.50
(2H, m, H-3), 1.17~1.29 (20H, m, 10 <CH,), 0.85 (3H,
t, J = 6.9 Hz, H-18); 13C NMR (125 MHz, DMSO-ds):
5¢c 173.3 (C-1), 33.3 (C-2), 24.4 (C-3), 28.4 (C-4, 5, 6),
29.1 (C-7), 26.6 (C-8, 11), 129.7 (C-9), 130.0 (C-10),
29.7 (C-12), 28.5(C-13, 15), 28.8 (C-14), 31.8 (C-16),
22.7 (C-17), 14.1 (C-18). LA L-%dE 5 CHik[20)#3E
—30, W E IR -

2.2 P EE RIS IS R
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