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Effect of Dietary Flaxseed Powder on Intestinal Flora Structure in Healthy Adults
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Abstract: The intestine is an important organ for metabolism in the human body. It is home to a large number of bacteria
that play a vital role in the metabolic process. Flaxseed is rich in essential fatty acids, dietary fiber, lignans and other
nutrients, and it has the function of preventing cardiovascular and cerebrovascular diseases, improving intestinal function,
and regulating estrogen levels and so on. In order to explore the effect of ingestion of flaxseed on the human intestinal
flora, healthy adult volunteers were recruited for receiving dietary intervention with flaxseed (0.6 g/(kg-d)) for 21 d. We
collected fecal samples at the before and after the experimental period for high-throughput 16S rRNA gene sequencing and
high-throughput gas chromatography analysis. The data showed that the intestinal microbial diversity (Shannon index) was
increased after the intake of flaxseed, while the proportion of the dominant bacteria of Firmicutes in obese populations was
down-regulated, and the content of short-chain fatty acids in all fecal samples was increased. This experiment proved that the
intake of flaxseed could change the intestinal microflora structure of healthy adults, increase the intestinal microbial diversity,
and promote the production of short-chain fatty acids (SCFA) in intestine, maintaining the intestinal microenvironment and
preventing intestinal diseases. In additional, some changes in the structure of the intestinal microflora may be beneficial to
prevent the risk of obesity.
Keywords: flaxseed; intestinal microbes; short-chain fatty acids; microbial diversity
DOI:10.7506/spkx1002-6630-201821034
i 7r 265 TS201.3 SCERBR GRS A E T 1002-6630 (2018) 21-0224-06
E[BE W
TERIAR, BRI, 2R, &5, NRRAF R BN e AR A M i T R G5 M OS2I [T]. BT dh B2, 2018, 39(21): 224-229.
DOI:10.7506/spkx1002-6630-201821034.  http://www.spkx.net.cn
WANG Hanlin, WEI Junshu, LI Chenhui, et al. Effect of dietary flaxseed powder on intestinal flora structure in healthy
adults[J]. Food Science, 2018, 39(21): 224-229. (in Chinese with English abstract) DOI:10.7506/spkx1002-6630-201821034.
http://www.spkx.net.cn

Weks H I 2017-05-17

HEWH: ZMHREIHRITIE (2015-3-81) 5 LAEFHEERETHERH (BA2016036)

HEHEEA: EEAR (1995—) , Y, ARVE, BT RN IERR S 38 f# R . E-mail: 838104663 @qq.com

FEEVEE A ST (1972—) , 22, RIFER, W4, BEICI5 1009 fdE i e R KA F5¢ 28 B AR ML o

E-mail: chjzh@Izu.edu.cn




XE S R BRElZE 2018, Vol.39, No.21 225
T RRFF B & 2 P A G 4L 2y, RENE A0 R T 45 12 U5 k&

o s A R B . B BROK AL S R E R R 1) AT KW ES TR KEETTRME R AT,

) UGS RN I A G LA K -3 2 AN SP-3400 S AHE B AL 3L 2 i B 43 T A4 BT AT A R

R Co-ERER) , o o-3 )16 7 IR B8 PG 1L A Adls TGL6-WSE LML WIRG AL eI =AY e R G

RAEVEZIF ) B KU o TR FK) 25 i B 35% ~46% , BRAF: LDZX-SOKBS 2t E /75 Kihn  Fiaw

Herhas%o~58% F LR ZEEITRMS : SW-CI2DRAFLTEG Ll

HERHARS T, KM% e, 1
FRNFIE N, AEYIECERIA 10", A s AT A
FUMF RS54 o B AE N I B AR VIRV, BRI 22 Bt SR
W, o T8 TR R 08 R MR B e S A . B R
BLEA A A AN BRSO I I LR o T e DA AR 4
A TE I )7 SN 2 R (RS E R Y.
eI 210 Frf, B SOMIIG REE A #O R BI04, TG
HoR BT B W& e e s E AR 37 Th e i
wEMEY, F b, UE NG IE R YRR N R T
TR T, AARR R E R TR . iE Rk
EVE R NAE I R E R TR R gt, HARH =AY
XN R EEZEN, JRERE | AE 3 2 a5
PEH.

FHEEAR TR (short-chain fatty acids, SCFA) /ZFRHlk
B R FHBUNT ORI RITR, B LR, WK, TR,
TR R IR, NMENISCFAFE N T
FRAT R, #94SCFARERI90%~95% . SCFAW] LAFFAL
Wi NI pHAE, %I F RN ALK, s mEEEa Ll
M &M E TR A 7 77 A SCFA, R lmiE Thae,
SE IR S

LagkouvardosZ "W 50 & B, i B A B3 PEAE SN T
JFRAF (BENE0.3 ¢/ (kg=d) ) 1 FJ5, RN GEEE
SERRAE T IR, FE, FRRDEN B RS
SCFA G BV AHEVINIRR. R, EdARm ALY
S, SRR R B N T LAY i TE AR R R
RE, [FINSGINSCFAS &, MBS R . 4iliess
JoiE e

1 MH5EHE

L1 MRS

ME R FF R T B O SR A T A R IR SR AT
AT PEEFRIES . Q/NYSY 0002; = YERES
QS1501 1801 0130; A= HIH: 2017F2H25H . &
100 gV FRFFK &4 6.3~6.6 g /K. 18.0~20.3 giE i
34.0~37.1 gflEffi. 33.6~37.2 g BKiL &Y, LA /AE
A%, . BTk,

SCFAMRHER (TR IR TR, 5 TR, K.
FIRER. 2-2FE T ARV AEY B R A A .

SR AR s ABI GeneAmp® 97007 5 4 g4 0 [ i
(polymerase chain reaction, PCR) 41X Lg% A=)
BARFRAF .

1.3 ik

13.1 = R bR

PINARE: 1D RIEADUR, FiH20~25 A%
2) Oy B WSS EEREIRIER: 3) KAER
UF, BEEZMHR, HEFEBmAERES: 4 T
WEA RIELT.

HEBRbRAE: 1D KB 2) XTI RFF R ™4
R 3) BA KRR SRR 4 [
JRERN 7 A TR B I S5 T RRFF R 5) fEZ A2 A
HEZHUERIBITE, SUEEREZHAERBITE: 60 4~
22 J0 5 Mk P U JRROKT 170 5 M T R0 2, Bl RO AR
BT SO R A S DL

SRS, BRZAE 23 4 1545
& WTWRIKONI~15; 8 4Lt HSIKUCN16~23. 1M
SERANWFRFAH06 g (kg d) ¥, WK, M2 d,
132 CREFEMEREM

M2 B R, R8T A& R, %2
BTN FRFF R AT AR A 25021 dI LR R+
UG, PSR & 2R SN ML RRFF R i ) SR A .
RAEFEERS, FHEHEE . PR AR REA,
WA B /E—80 CEAME .

133 JAiE R #E16S rRNA & E =  F

ICH SRR, HERIRRI — 2 &, ARIEIE{FDNA
i WK ) 5 45 4 0 WD A5 5 MR M 1 B 4 2 R ZADNA.
ETYNH16S rRNAFEK VI~ VAR 25 X I, &
HBarcodel1 51 ¥, #47MiSeq PCRY 4, 514)/7 %
N: 515F: 5'-GTGCCAGCMGCCGCGG-3"; 806R:
5'-GGACTACHVGGGTWTCTAAT-3". J# FiMothurk

AT G5 HT
1.3.4  SCFA&HERIE

PRAE 2 T 22— RV B AR BUE B K 4
. W, TR, & TR, K. 7K, BCH SRk
W ARG IR R R A, O RIR B
10~ 50 100, 200 500 pg/mLIMARAE TR -



226 2018, Vol.39, No.21

B5oiltl F

XEFE L

FERHI % B RER0.5 ¢B T 10 mLE O H,
NS5 mLA KGR, PE$%2.0 min, 3 000X g 210 min.
B mL W& T 1.5 mLE O, JIAN0.2 mLEEAR
W CENbR2- L3 T B AR 270 B25% Im i ig ) , 4 °C.
10 000 X g% 0>10 min, HY i .

SO R4 FFAPHE (30 m X250 pum,
0.25 pm) ; A AEAR (99.999%) , HE
0.8 mL/min; 3HBVS NE4iA AR (99.999%) ; k-
IR 120 C; SAEMEE: 250 'C; FIDA I &% % -
250 °C; Mikb40:1; HEREE: 1uL.

2 HR50H

2.1 ERRFFR BR85S
2.1.1  Z{FERFPCRY 1

A

700 bp
600 bp
500 bp
400 bp
300 bp
200 bp
100 bp

M1 234567 891011121314151617 18192021 2223242526 2728

B M 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 M4 45 46 CK

700 bp
600 bp
500 bp
400 bp
300 bp
200 bp

100 bp

M. Marker; 1~23. 1~23321RF IRHTT; 24~46. 1~23%210F )G Tl
E1 46 A 3EEREHPCRY HHIKE
Fig.1  Electrophoresis chart of 46 fecal samples
after PCR amplification

HPCRY LR (KD wAn, B MR EIKE R
K RPCR™ W) H 26T IEM . R/ 3. IREEIES,
AIHEAT 5 2R B P S5
212 ORI RN ED S S AR Y 2 AR S

A {E 2580 (operational taxonomic units,
OTU) &N T TAME RS, WA sA
KERAERZ AN, R H EARBUEE9T %7K b IR
OTU. kX teAt —L 2 FEE 4, [EH S0
Mr4a 8o A BEVE D Bl 2 RE R AARN 2 B2, A FE A
fEFE4 (Chao. Ace) . HWHEZ 1%L (Shannon,
Simpson) . WFIREFEEL (Coverage) , HH'Shannon
D) 2 FH SR Al DUARE A A AE M) ) 2 A ME R ¥ —,  Shannon
A BE STAEY ZREMEROEL, JEBOK, S5
VIR ZAETEOK

#1 OTURXZHBESTERLE

Tablel Summary of OTU cluster diversity analysis
N o 1 I [
1 38 409/34 783 128/200 1.45/2.34
2 32 249/32 455 250/231 3.25/3.65
3 32 737/38 944 193/179 3.42/2.85
4 39 318/41 154 109/210 1.41/3.12
5 34 606/33 271 123/127 2.51/2.09
6 34 858/43 106 222/185 3.25/3.53
7 43 685/30 944 461/122 4.39/2.86
8 40 124/33 116 161/221 2.83/3.84
9 40 228/42 086 155/197 3.05/2.86
10 42 271/30 984 219/138 3.82/3.05
11 34 558/30 165 129/156 2.69/3.24
12 44 532/40 889 236/218 3.64/3.92
13 39 293/33 761 161/201 2.94/3.53
14 32311/43 472 159/233 3.06/3.11
15 41 337/33 337 228/268 2.94/3.75
16 36 725/33 751 291/228 4.04/3.34
17 31 087/43 556 161/196 3.21/2.47
18 29 861/36 607 128/126 2.85/1.27
19 35763/42 205 141/165 3.39/3.57
20 33 006/33 818 135/125 2.30/2.93
21 36 422/43 581 238/241 3.72/3.83
22 39 668/32 563 191/189 3.50/3.78
23 33377/43 128 130/141 3.03/2.60

MELIF AT LLEH, ARG, G137 (4
56.52%) ZiXHKOTUE H G 25 ms SN WA B
JG, 14 £ (£960.87%) 52 iA7 1¥)Shannon & H il
WAEYEHE 2 R R & .

2,13 ERRFFRYFR O A R F A N W T B 2 4 1) 5
2.1.3.1 TR LR s dEas f A8 1k

TEIEW N E RGN R FEENAMET], B
JEEE [T (Firmicutes)  #IFFHE ] (Bacteroidetes)
I W ] (Proteobacteria) LL A JBUZE # I

(Actinobacteria) o

B Firmicutes Bacteroidetes M Actinobacteria
Proteobacteria HoAh

100, |
|

11 | H L .I 'HL i
80 H 1 i |
| |

60 i

| |
40 +

H =
I 1[]] |
0 |

TUIBIBATSWONTNEIRIBIMRIBIMISRIONTHBA9L2048AL424523 4

FEA 5

2 TIKFREREAHENEEE

Fig.2  Relative abundance of intestinal microbial community at phylum level
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