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Abstract: Phenolics are abundant in seeds of Brassica napus, mainly including hydroxycinnamic acid de-
rivatives, proanthocyanidins (PAs) and flavonoid derivatives. Different research methods have been reported
by researchers. In this research, both chemical analysis and HPLC-ESI/MS? analysis were conducted to
compare the different compositions of soluble phenolics in embryo and seed coat of B. napus. The extraction
parameters were also optimized by comparing single factors like extraction temperature and solvent. And the
results showed that room temperature and solvent of 80% acetone yielded the maximum phenolics. Further
comparison showed that total phenolics and flavonoids in seed coat were much higher than in embryo of im-
mature seeds. Among the identified phenolics, flavonoid and proanthocyanidin in seed coat were higher than
in embryo, whereas derivatives of hydroxyl-cinnamic acid were lower accumulated in seed coat than embryo.
Sinapine, as the most abundant phenolics, was mainly existed in embryo. And epicatechin was abundant in
seed coat, which was well known as the most abundant flavonoids.
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AIEN 10 Lomin ', FALZEE 1N 15 psi, B
F N /B NS S) I A 7 Lomin~', 858N 250°C,
BYE R 4000 V, WS HE 500 V, 2R
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Table 1. The chromatographic elution gradient
* 1. GiEkREE

I} [ (min) BN A(%) TN B(%)
T(min) Mobile phase A(%) Mobile phase B(%)
0 94 4
40 80 20
60 65 35
61 0 100
76 0 100
77 94 4
86 96 4
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Figure 1. Variation of phenolic contents extracted by different solvents at room temperature and 80°C: (a) Total phenolics exacted by four
solvents at room temper ature and 80°C; (b) Total flavonoids exacted by four solvents at room temperature and 80°C
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Table 2. Main phenolic compounds identified by HPL C-ESI/M S? analysisin seeds of B. napus
% 2. HPLC-ESI/M S’ Sy i3S F B E N EE LMK

I . T TR (m/z)
A LBIAT PREIT I R Mass spectrum (m/z) TETRALm)  TE TR )

H i K- . .
Peak  Compound names R(tm”?) Plfcis - (nm) MS?[M-H] (m/z)  MS?[M+H]' (m/z)
(min) UV(nm) [M-H] [M+H]"
1 FEFR 21.601 240, 330 310.2 - 119,175, 207,251
. 407, 289, 425,
2 Procyanidin B, 23.405 202, 280 577 451,125 -
L o 203, 109, 245,
3 FILE 25.772 204,217, 280 289 205, 125, 151 -
S — g 577, 695, 424,
4 RIVFER=FK 29.602 202, 281 865.3 287,451,739 -
e ) 287,414,125
5 FIERI RS 31.405 202, 281 1153.4 577,983
. 149,193, 121,
- T 5 7 R 33.126 - 223 I64, 207 -
8 SRR O 34.144 202, 269, 350 639.2 315,477 -
- 23y — OO 35.643 - 609 319, 429, 284 -
e 149,193, 121,
- RATF T 36.001 - 223 164, 207 )
NP 653, 285, 477,
) e = CURE 37.164 ) o7 191, 353, 815 .
BEL Ed As b
FRERERFT 477,315, 683,

- = g 37.773 - 1007 353, 845 -
15 Procyanidin B5 39.294 202, 281 577 407, 424, 289, 451 -
- 587,287, 695

| 2 5 5 5 _
17 FIFR=FME 40.120 202, 281 865.3 407,451,739
- RN 40.772 - 557 477,315 -
BT R
- 1,2- 3% F e A p 51.595 - 591.2 223,367, 205 -
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Figure 2. Content of total phenolics and total flavonoidsin seed coat and embryo
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Table 3. The content of phenolic compou

ndsin embryo and seed coat of Brassica napus

= 3. ZMMYIRERMMEPHEE
R S B (uge ) & E(ugg ")
Phenolic compounds Seed coat content(ug-g ') Embryo content(ug-g ')
FEFH 427.56 +221.37 3368.64 + 204.96
TR 1.47£0.12 1.59+0.51
AT TR 8.34+237 21.03+3.93
1,2- ZFF I 5 b 2.13+0.24 10.98 = 0.66
RILEHR 1448.85 + 100.62 83.97 + 12.57
FILHFE BIKPB2) 41421+4.23 453+123
R)LA R =R RIS F] %) 325.95 +16.02 10.29 +4.77
FRILFE RN T 107.04 + 16.86 3.9+0.75
FILFE = RAIRR I R K) 62.16 + 13.83 3.51+1.83
RILF R ZRMA(PBS) 91.47+1.71 498 +2.97
RRFER O 58.77+9.75 4.62 +0.69
W2 I Tl = O 3.48+0.24 11.43 +0.81
RRERIT TR =T 6.57 +1.65 129+ 1.11
LIy — OO 171403 59.73 +2.97
F AR ORI R AR 55.47 £ 14.25 1.59+0.36
120 - 3 (a)
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80 - 8 10 17
3 ., 13
= 2 4 5 o J
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Figure 3. UV chromatogram of soluble phenalicsin seed coat and embryo: (a) UV chromatogram of soluble phenolicsin seed coat; (b) UV chroma-
togram of soluble phenolicsin embryo

3. FhEFBERA M SEMR ARSI E S : () MM SEMIRERIMNREE; (b) FEREN SEMRARSNR B

LB T LR 5 FR) 5 AR, U B IR LA A7) ok
FERE ) & BAR D . — 2Rt ikliE6, 7. 9), il
if DAD Rl g T, P HRE NS
ey, Bl 6. 7 Al 9 =/NIEHEE S EAE (3R

84

SHMRUSCRFE(ET 4), EAITE 202 nm AT 280 nm AbHE
A RIS AN o X e R AR R OR AR TE, (H
TEMR S AR o IR R EATLE I TR0 B8 A
WU 1, mT DA B Rz HoRE S OR B (8] AR IR ST IR /)N

Copyright © 2013 Hanspub



H R R SRR R 2 W R E 7T

1200 4

1000

800

600

muV

400

200

T T T+ T 7
250 260 270

—rT 71T
210 220 230 240

—— T ' 1 T " 1
280 290 300 310 320

Wavelength (nm)

Figure4. UV absor ption characteristics of chromatograms of chemical 6, 7, 9 and Procyanidin B, (PB2)
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