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Effects of Acertruncatum seed oil on lipid metabolism and
intestinal health of high - fat diet mice

AN Yuhong' ,GUAN Tiangi' ,GUO Yanhong',LI Hui',LIANG Shikang’ ,HUANG Tao’
(1. Department of Food Engineering, Guizhou Vocational College of Food Engineering, Guiyang 551499 ,

China;2. Guizhou Xuande Biotechnology Co. , Ltd. ,Guiyang 550016, China)
Abstract; In order to further develop and applicate Acertruncatum seed oil, the effects of Acertruncatum
seed oil on lipid metabolism and intestinal health of high — fat diet mice were studied. The mice were
divided into blank group, model group, high dose group (1200 mg/ (kg « d) ] and low dose group [ 600
mg/ (kg + d) ], and were gavaged continuously for 60 d. After the experiment, the growth status, lipid
level in serum, caecal metabolites microenviromental indexes, short chain fatty acids content and
microflora of the mice were measured. The results showed that compared with the model group, high dose
group of Acertruncatum seed oil could significantly reduce the body weight, waist circumference, Lee's
index, abdominal fat mass, the contents of free ammonia, ammonia nitrogen, hydrogen sulfide and pH in
caecum metabolites, and remarkably increase the contents of butyric acid, valerate acid and propionic
acid in caecum metabolites. The low and high dose groups of Acertruncatum seed oil could significantly
decrease the contents of serum triglyceride (TG) and total cholesterol (TC) and low — density lipoprotein
cholesterol (LDL - C) , remarkably increase the content of high — density lipoprotein cholesterol ( HDL —

C), beneficial microorganisms and inhibit the

effect of harmful bacteria in intestinal tract.
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Therefore , Acertruncatum seed oil can improve the
derangement of lipid metabolism and promote

intestinal health in mice caused by high — fat diet.
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TCEM (Acertruncatum) JEWRAT Bl ( Aceraceae ) H,
JRVE TR, N E A RARASIREY) )2 0 A
SUSENTE SN ol B S P Sy ey MRN8
AW TF— U BT B 2 3 i R
AR RS AT IR PP SE O SR HLAY T
FAKFFIRHEA TR 2 B, JC AR 112 it 58y
43.30% ,JTE KA AR TR & &2 87.05% ~
90.16% , Horp Z R & 5l 32. 28% , iR & it
25.36% , PR8N 5.25% o 2011 4EF0 [ 4 vk
TCEMURFI R TR U (5 0 S Uk i 1F 5k
ANATE H AR

BE&E NS AP B W , D REPE AR B
A Y ORAEFN 24 FH 2 e Bk B A W], D REME AR 1)
MR RS TR H ARl B E AR
BRI AE PRR 2R DD REME IR , A 2R
AP AU S b 245005 G S AR R e iR
b 22 T g o AR AN A ks AL T RS L
FIURGE R OCT A8 o0 SR m /R S D RE v it AR
HAEUHEE N, 26 it B AT RE R g , it
R IWARGE . AR IT, BA K I il g 2352 i LA 1Y)
HEXANT TN ZBI=R G Gt/ N R e 7RI €S A = i}
KT TCFEMRFIAE Ry D RE b AR TE 0 1 H LA
AR, T A A Sl AP T —Se T
s PN 51 B g B W, A TE /N BUR R R
JC 5 AR AT RE AR N B TE b R A BRI R
( Staphylococcus ) FNHL 2 FT 7 1] ( Acinetobacter) [t F
J , VLI T SRR AT S0 o A 5 W RO P s SR e
a0V RE g 3 W, T 5 MUKE T B k3R IR 2 0
(lipopolysaccharide , LPS) i S 14 i 18 #5145 /)N B 45
HZF B A ) T AR A A7, AL 5 R 9 Nod
FEZARE 1 3UNLRP3 M/ MAAHDC /3§ NLR K%
Pyrin 3 75 1 3 ( pyrin domain contain — ning 3,
NIp3) J B2 R KA R IR F i — 1 (cysteine —
aspartic proteases — 1, Caspasel ) A& T=#H 52 B sS4
 H ( apoptosis — associated speck - like protein
containing CARD, ASC)ZE/) mRNA FEikA %; R
7R e e s LS DR E 2 (e PN
J i JERE TR ] PR 1] B T] L S v 2 A
Paramuri baculum 250035, B WM FH 1]
W IRICA B NK3B31 A5 F R, J3 80, W3S 7 d
I TC ARSI Y 10 44 it R i Jt o IR R i /s 1 36
fEHEAT 16S xDNA W7, 45 3R], 70 F Okl T
P AR RR A B JE R RE T ] A ] IR T
IR R, BT T ] FURE W . H
TR IR i I T B LA B A5 R 3 (g Pl ) 52

M 30 A LA

PRI , A SR T e MR T B 55/ BB AL 7 3ot
PF5 A AL IE i, /N BRAE KRB ERRAE AL H
T SRS RN AR WU RE SE bR TS T FEARURF It = i
R BT AL i A 1 gy T8 fe BRE 1) 52 e, LAS Ay 9 9%
T FOT AR S T SRR 1 I 2 5 At —
E SR
1 #MR57F%

L1 Smit#

JUFEAREI (IR & 0 24. 2% , WA 3%
H31.7% PR Fr it Ry 4.38% ) , St L TR R
B ATBR 2> 7] 560 HSPF 25 B B /N BRL (A=
FEYFATHIE S SCXK (32)2015 - 0001 ), K Fi it 18 ~20
g LT RA A AR A A FR 2 7] 5 St i)k, 3K
i E AW BOR A BRZS F) 5 DNA BERE [0 &, 18
Qiagen 24 7] ; FEf8 DNA FRIFGH &, RALAEALR
HABR W 50 s ilf &, FA4 Y TR (CRIE)
AR S E R (TC) CHM =88 (TG) & %
JIg 25 F I & 5 ( HDL — C) FMI %% B2 5 25 1 I [ i
(LDL - C) 120 &, g ot A ) CAREWE IS s IN TR
(4 >99.0% ) . TR (ZEEE >99.0% ) 55 T & (4l
FE>99.0% ) %R (ZHJE >98. 0% ) | [ &2 (4f
& >98% ) \NZTR (LHJE >98% ) b it , Sigma 2
Al CERARE S (Sl =99.5% ) , B Tk H) A 7
Hohy 70 X 2 3 A 4

Thermo TRACE 1310 - ISQ LT S AH 4% - i
HX AL \Nano Drop 1000 i 28 #h 736t BE 1, 56 ]
Thermo 23 5] ; SG8200HPT #7515 A ; HI — 16KR
BB % B 0L ; Light Cycler Nano %2 5% 7€ 18 PCR
A, I ZF 23 7l 5 SpectraMax190 3% 25 37 K £ U fiE
liRAY , 55 E Molecular Devices 2 &) ; LSS 424k — A]
W3 IEIE T CTFD — 128 FLAS ¥ R TR
1.2 sty
1.2.1  Zh¥te) s SHE R RS

W 60 L ELHIRRERE /NG R PSR 1R, A
BN A FI2H BRI o AROFFI AR S 2H 0
TCENFFHE AL, fd] 15 H 5 H1 %, Hi
JCFMRFI i 77 R4 1 R 1200 mg/ (kg - d)
TC TR AR ) 2 4H 3 1 700 B2y 600 mg/ (kg - d)
JLEAUFF AT 600 mg/ (kg + d) RS2l (9 H 7 &
B AR 0 R ) | T A 1 4 A
HHEH 1200 mg/ (kg + d) R, BRI FIITE
AROKF- 1 25 /0 BRUTE 556 56 0 ) — B 45 37 & s ) kL £
I, A H AN R g T A EDRHE 3R, R R L
8:30—9:00 HATHEH , LI MM A oK, 53 d
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FR 1 RAR T, JF R 1 i, SE RS ] 60 d, 5
Wil a 1 d 28 REEK 12 h, BRI S , R 4K
JRUFIER R A3 530 00 5 A 4 A R L 5 4% O HIR M BB .,
4°C .4 000 r/min B> 15 min, — 80 CA-1E, 551 ;
Pt I I B B WA PR T Ao
- 80 CORAE, % o i R inDRLAC J 2 BR 36 [F°E 77
*F 4% AIN = 93G AR e il , 1 7 o - FE At )
78.8% KM 10% ,J50 10% , IH[EEE 1% , JH R
$0.2% .
1.2.2 Lee's #8500354

Lee's $8%5 (x, ) #50 (1) 1145

x, = V/mx1000/1

Krem WEFTE, g3 0 AR, em,
1.2.3  AFAALFR AR I

2 A & U0, 4 B A2 I TC L TG,
HDL - C 1 LDL - C /K,
1.2.4 s brr I
1.2.4.1 & XM bR E

BN pH FUK S HIE S % B 511 1
TEAT s BN A AL S (H,S) i E 2 18K
S AT s B AR R A R (NH, - N) Ay

()

SES T A W7 R BT 5 1 W R 2 i BRI
BRI E S i R B T
42 HIBWNEWREEENRIDIER (SCFA) Byl &

2 WA 28 W 3 2 1 5 0 T T P A 0 Y
SCFA,

GC %/ : Agilent HP — INNOWAX £ 41454 (30
m x0.25 mm x 0.25 pm); #FFEE 1 pl, 237
10: 13 gEFE TR 250°C 5 THIR R 7 o & 16 i B
90°C ,#RJ5 LA 10°C/min F}ild & 120°C, F LA 5°C/min
FHEZE 150 °C, F2J5 LA 25°C/min FHEE 250 °C , {1
£F 2 min; A (A0 W 1.0 mL/min,

MS Z& . W 3% i L e (ED) 5, SIM 14 7
X T HRER 70 oV, B FIRIRE 230 C, L4 i
J& 250 °C, PUR AT 150 °C,
1.2.4.3  HaWNAEYWCEYNE

Fi IS DNA $2 G50 & 32 B DNA J5 , #:17
ARSI, & B R R PCR 51 W i g E
THY TR A RA RGBS YR & 1
SR JH S N 9510 1 5 G il B oy ) A % 1 T R
Fik &g, UKW IEREEARME N NS0T 7 H R

=.[19-20]
i)

)

—

i

o

®1 BHEESIMFIIRFZHRN

[P— | 319751 ; i)
NAGEIEY) R 1514 K/ bp
Bk E TCCACGCCGTAAACGATGAG GACACGAGCTGACGACAACC 274
BRHE GCACAAGCAGTGGAGT CTTCCTCCGTTTTGTCAA 239
WA E GAGAGGAAGGTCCCCCAC CGCTACTTGGCTGGTTCAG 106
LR F ACGGGAGGCAGCAGTAGGGA AGCCGTGACTTTCTGGTTGATT 165
BB TR CTCCTGGAAACGGGTGG GGTGTTCTTCCCGATATCTACA 550
WA GGAGCAAACAGGATTAGATACCC AACCCAACATTTCACAACACG 317
1.2.5 Hdmabs R
SIBAG LI £ hRiEZE" PR R SPSS 2 R 54
21.0 J% Origin 8. 1 MFfTHR G AR, WAL FhEE 2.1 A RBAFdst D RA KRG Hh

K Student’s ¢ ¥z 56, Z2 41 0] F 38 % ] One — Way
ANOVA 347 Duncan 2347, LA p < 0.05 HAELESS T

T ARORF X /0 BRUAE R B B 52 i A 3% 2
N

F2 TERFEINMNRERKKZOZIE (2 =15)
2H 5 WA BT ¢ Kikpis/g BEEHRY/ (/R) HE ]/ cm Lee's 8%/ (g/em) IR i/ g
=HH 25.38 £1.34"  39.87 +2.31° 182.37+10.91°  8.06 +0.32" 2.94 +0.09° 1.24+0.11°
LT 2H 24.71+1.21°  52.32+1.98" 147.06 +9.17"  10.34 +0.19° 3.77 £0. 16" 2.13 0. 14°
e A 25.04 £1.29"  46.22 +2.13" 145.58 £8.66"  9.56 +0.25° 3.39 +0.12" 1.88 £0.09"
A EA 25.94 £1.30° 49.11+2.11* 141.31 £12.42" 9.82+0.28" 3.62 +0. 15" 2.04+0.13*

T RS R PR R AP B 2257 (p <0.05) o FIA
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HH 3 2 AT s AR G TERIAR T i 25 S
BEWREOLR, 213 60 d &5 1R 3%, R4 /N L&
PR S Lee's 5 BIORINE s B 105 5T o 14 Jb 25 38
Jn(p<0.05), 43 5 ¥ 17 31. 23% , 28. 29%
28.23% FN71.77% 5 575 I AH L, A5 A0 24 4 2 o
BEBIR(p <0.05) ,FEIK T 19. 36% ; 515 #1240 Al
L, TTFE RN R AR i 2H /N BB B el D, (HOAN

BE(p>0.05) /NGRS & ERE | Lee's 45 8RR

JE B 7 o s B A, b Rl AR 3% (p <

0.05) oAb 45 5L 1 B IT 5 HOFF Jh 2 AT — 22 1 i i

YERT AR RO A —E MR R

2.2 FUEARAT S Ko R FK R 69 %R
JCFEMURFIS /S BRUALTE I 52 7K - 19 52 il 4 ¢ 3

Fis o

£3 TERFHEIT/NRMFERKEHNEZM(n=15) mmol/L
200 TG TC LDL -C HDL - C
ZHH 1.33 +0.12° 3.48 +0. 14" 0.61 +0.09" 1.59 +0.05"
FETRI 2] 2.31 +0.08" 5.66 +0.12° 1.76 +0.11° 0.81 +0.06"
A 1.81 0. 14" 4.61 0. 16° 1.09 0. 12° 1.23 +0.90"
A=A 2.08 £0.15" 5.11 £0. 12" 1.43 £0.10" 0.99 0. 08"

¢ 3 AL, 525 FTAUA B R AN BRI v
TG . TC LDL - C 7KF- 5t 3 FH & (p <0.05) , 435 I+
T 73.68% .62. 64% #i1 188. 52% , ifif HDL — C 7K
BRI (p <0.05) , FRET 49.06% , SHEITUZAH
E, TEEAANRE I 7 AR 2 AL/ BRI Y R TG TC
LDL - C K F-H4 18 2 %Ik (p <0.05) ,HDL - C 7K
WETHE (p <0.05) , Hor, & 5] i 41/ B i
TG.TC, LDL - C Ay 7K F F¥ i 43 51 o~ 21. 65% |
18.55% F1 38.07% , 1fij A% 51 42t 28 /Iy BRI 3 H TG .
TC .LDL — C ) 7K -4 08 43 5 4 9. 96% 9. 72% Fil
18.75% , i ARG it 41 HDL — C 7K -3 & 43 51 A

51.85% #122.22% . Dk E45 R K], Su Rk A
A ek IR S B 1 S /N BRI IR AC 2 AL
F AR BERS 2 M /N BRVR SR 30 1E 8 7K F, BLARAE
FAPLHEA fr itk — 2P 0H9E
2.3 AENAT AN RE WAL H A
J 1B R HUAR L RH AR 7 B, & W S
S A Y B MR X, B NG
IR Sty , 3% 32 35 KM , I DX 32 dpe S 42 A 2 K 7 1)
SRR P Y REVE , R [ PN b DL i T 5 1 g
REf a7 Y B L ou R XN BUE W K
HAPREE RS20 o3 i W 4 F13R 5 iR .

x4 TERFFBXNREEEIRME (0 =15)

215 H AT g HIRET R/ g BIANEY B H A2 A cm’
S| 0.38 £0. 06" 0.11 £0.03" 0.27 £0.03¢ 4.61 +0.15°
BEAIZH 0.72 +0.05" 0.14 £0.02" 0.58 +0.02" 4.72 £0.12°
A 0.86 0. 04" 0.17 0. 03" 0.69 +0.05" 4.82£0.11°

IR e 0.78 +0.08" 0.15 +0.04" 0.63 +0.03" 4.78 £0.12°

x5 RTERFBINNMNREBRIAENREE (2 =15)

4151 lires &/ (mg/g) A/ (ng/100 pl) A&/ (umol/g) pH K53/ %
Y= 0.46 +0.02° 0.42 +0.02° 3.90 +0. 06 6.89 +0.09° 86.33 +3.92"
BT ZH 1.26 +0.05" 0.88 +0.03" 4.62 £0.05° 7.72 +0. 08" 74.19 £4.12"
gl 0.89 +0.06" 0.58 £0.05° 4.39 £0.03" 7.41 £0.10" 80.21 +3.88"
(s 1.03 +0.04" 0.73 £0.02" 4.48 +0. 05" 7.65 0. 12" 79.56 £3.19"

H1E 4 v, 525 A L BRI AL/ N R T
Jo e S i P28 00 Jo o 2 4 (p < 0..05) , 43+331)
AT 89.47% 1 114. 81% . SHRMH A, 05
PFFIAG B R =AU BUE W B T E )
Jo BN, L ) 4B 22 (p < 0.05) . AIfE
JETC TR I TS PR OGN U T 7= T A
LR T E BRI, sk /NS xS F=
RST80T T pH Y A R IR AT M 0 45

TG KL MRS B L R A (H,S) V&
AR (NH; - N) 27 18 R B 2 A AR S . i
5 A, 55 F A L SRR/ INRUE B A T
B VAR LA pH BN (p <0.05) , 53
SEE T 173.91% ,109. 52% ,18. 46% ,12. 05% ,
111 B AR K o e AR (p < 0..05)  FEAR T
14.06% . SR A LE , J0 FAURF g R0 e 41
NRIFEAM A S A& R B H M (p <0.05) , &
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Al AR S/ pH B E K (p <0.05), LA

ARG R R s /N BB W MO RO,

T 76 FEAURFI AT B2 AT BT s i R 12 3 s /N BB I 4R

WP B F

2.4 LERAFH DR E M A Y SCFA #9736
JiE SCFA W] L) i WRHILAA iz 3 P DR AR TR 1 280 o

AR O, HCZH AN & i 5 28 G A ) R AT
—ERAHCHE, ISR . T IR AN IR 594 H BRI 8
( Ruminococcus ) FNFLER B ( Lactobacillus ) 1 1E AH 5%,
11T B RUBAT B ( Bifidobacterium ) F1 B 5e & [X B
(Akkermansia) 2 TFAH S STTRPFFMATNRE
NS SCFA B AR 6 JIrR o

x6 TEWNFHEINREHHNEY SCFA BN (n =15) pmol/g
20 5 TR 5 TR iz ] SCFA Gt
Sk 25.44 +1.12° 2.05 +0.12° 8.41 +0.09" 1.91 +0.05" 37.81 +1.11°
A 17.11 £1.20° 1.82 £0.07" 6.84 +0.19° 1.42 £0.06° 27.19 £1.19°
A 21.48 +1.29" 1.93 +0.06* 7.52£0.15" 1.68 +0.07" 32.61 +1.09"
A 18.41 £1.11° 1.86 +0.10" 7.03 £0.08° 1.76 +0.09* 29.06 =1.01"™

H 2 6 n %, 525 LA L RN BROE T Y
FY)rh SCFA Bt (TR 7 T 1R KR AN TR & &=
BEFIT(p <0.05) , 73 HIFFAK T 28.09% .32.74% |
11.22% 18.67% F125.65% . SHEIRI AL, 05
WUFFIH AT B /N BRUE W S SCRA Bl VTR
PR PIRR RIS T IR 2 o, e s ST SRR I s 7 o
/N E N SCFA S TR R AN R
= B E M (p <0.05) , 4334 hn 1 19.93%
25.54% 9. 94% F1 18. 31% ; A& F S 40/ E W

®7T TERNFBINREEABTDPREWHRNE (0 =15)

WAV IR & W E I (p <0.05) , 3 n T
23.94% , Dh EZ5RFW], JuE A EA (e 5 i
R B ATLIAR A T PN ) A R S I, oA P A AR S R
PR
2.5 AEHRAFMSF DR BTMALH T HESY
# o

TCFAANKF IS /N BB W 9 250 PP sl A P 1) s il
mE7 i,

Ig( copies) /g

2H 3 FURRAT B AT XU AT B 7525 ) AP

=Ll 6.44 +0.18" 5.77 +0.09° 12.11 £0.15°  9.17 +0.16"  13.91 £0.22" 10.55 +0.17°
TR 4,58 +0.17" 7.16 £0. 12* 9.88 £0.18° 11.81 +0.18° 9.77 £0.19° 12.21 £0.19°
A 5.71 +0.13" 6.26 £0. 18" 11.16 +0.12"  9.55+0.18° 12.48 £0.17" 11.65 +0.26"
A=A 5.24 +0.10° 6.58 +0. 15" 10.85+0.22"  10.14 +0.10" 11.81 +0.25" 11.82 +0.15"

R 7 AN, 52 A, SR/ N E N
ZW P FLIRAT T OUS AT A TR A B R AR (p <
0.05) , /3% FFE T 28.88% 18.41% #129.76% , i
JAFT e I BR e AR o 19 & B E T (p <0.05)
ISHETET 24.09% 28.79% F1 15.73% . A7
HAH L, TR AR RN E N A
FLERAT B L B AT TR AR B 1) 1 38 S 2 3 T (p <
0.05) , 1Ml #F T\ B BK 11 R0 48LAF 187 19 12 3 35 Dk 2>
(p<0.05), LA EZ5REW], oo 5ROl Al e A
o0 I T 2 i T /N B i AR 0 0 B 005,
A #2UE Y AR i AE fEE
3 & i

A BRI 1 /0N BB LA S 5 2k 3, AR
O L AE 7B RO 3 5 T RFSE T SRR X

/N BT A 0 i T B Y S, R
JCEURFI B A R S, O R I s g e

SUIB AR ZE AL , LASAR E NP9 & 2 5 {H T SRR il
FEARER: R IR G £/ UMK A2 3 E K. te4h, oo
FERURF T AT st PR e R R 2 3 )/ s BUE W Al
Y RE FE B S INA R UEY) &, B —E W 4ERE
B g RErIER] . JE20KR ] 16S xDNA M7 A
A B s 2 S 2% 2 A — 2P AR W] 0 S AR
Xof e R A LA AR A A 1 g e X s2 e AL

SE A
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