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oy, RFTKENED) BB YD) T/ T4 AL
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REMEIT AR MLBIE S

1 MREFE
1.1 #RENEE

A SRR DURR S FPR  50 22 5 [ HE Y A%
FIVEAV. (V1) F1“4:J1 15(V2)”, BB T4 Bl 24
5750707 X S o

TR AR » LT FTRAAM AL 5 PE A,
AEEH AR A FRA F 3 KK ZEK (Cannabidiol
CBD) e fih , LR UR A Rk A BR A 7] 5 IR 5
FALFEYITN B (Malondialdehyde, MDA) iR
& HE F Bk 3 (Protein carbonyl, PCO)IH & |
YA YI PR JEYER BEH AR (Glutathione, GSH)
R & PUE B AL AL (Super oxide dis-
mutase, SOD)IXF &, w5 A% DA YRk A R
OS] A R R e e U R A
PR\ F]; Waters 2695 =y 0B AH L5, 32 E Wa-
ters I AR A PR ] 1510 2P K BRI, 36 FE PR 8k
KHERBHE A,

1.2 REWIAH &

PRI B I B DURRT = 150 g, T 60 “CHLAR
T4 48 h, BriE, 100 Had i, KHRE . FREDUR
{8 50 g, B 1L K CRHRELE 1:20),50 “CHlE A 4
B2 h, 1248 48 h, HE 75V 45 & 100 mL, i 81590
A K B e e B2 (MS-H) , O 4 40 mL HI7K
Fis B2 80 mL, F5DURRKA /K RP IR IR BE (MS-L) , U
fE, TN S 8 5 B s RICDURR# R
50 g, fil 1 L 90% & FE (AR50, BHR L 1120,
50 CHEFEHEE 2 h, R 48 h, BEZAEWESE 2 100
mL, i PEAR DU BEEE A = v B (MC-H) , Bk 45
W 40 mL F 0.5%R H 3L 4T 4k K BN iR B 2 80
mL, 15 DR BEER W) 0K FE (MC-L) , R A7, T
YIS .

1.3 REIRE RS 57

1.3.1 A EA . SH(EMEEE
FAME B TP A EIE Y (GB 5009.5—2016)
e

HEWG : 2% (& T F e &8P
B E Y (GB 5009.6—2016) & ,

S 22 (B B RS S B0 E ) (GBIT
15672—2009) il 1 .

ST i A B R e U B B R
Frs R HEFART 760 nm RN E G
1.3.2 NRIFRRALS AT $REU % 2 AL A iRk .
2% (BMEEE R &R IR E )
(GB 5009.168—2016) 4% .

BIESAMF . DB-WAX B4 H (30 mx0.32

mmx0.25 wm) |, BEEA A EA, WHE 2 mL/min;
KT HERE 1 WL, 2 1501, BERE T
MREESN 240 °C; FHERRFWF . 100 CIA%F 3 min,
LI 5 °C/min FHEEEEFFE 190 °C, FHLL 1 °C/min T+
TR R IR EIAF] 210 °C, f44F 9 min,
1.3.3  KIRZE CBD WYMIE  Brif 8 v ) il 45
K5 % FREL CBD PR 0.0010 ¢ T 10 mL 255
I R A 2 AR B ER A 1000
peg/mL VAR, o Y PS8 2 o et ok B il Ry
0,10,20,50,100,500 wg/mL AIHRIHE T AR

HE AR 25 . BCDURR S U R 4
0.5 mL, & F 10 mL HEERXE T ARE T, A
s 5 mL, ELZEFRE 55 280 7 30 min, F H b
JEE G, 10 000 r/min 5.0 10 min, B 1 mL FIE K
ERZ 25 mL AR, 0.22 pm fALIEE,
RIS

HPLC 454 C18 a3k ht, 413 30 °C, i
20 pL, itk 1 mL/min, JishAH A 2 :0.05% 15
TRV =80 20, 25 BRI
1.4 FPWELHH*E
141 Zh¥) Ko SEi e ] SPF 2 4dt e e e
BALB/c /IR (18~22 ¢)120 H | iyl LA (F5R M ) 2k
P ARG RS w4 (P ATIES o SCXK (97)
2022-0006) , IXE SYITEIREE R 20~26 °C AHXE
JE - 40%~70% 1T R K2 52 56 8 ) v B B
it (SYXK (55)2021-0056 ) 1l , 4 MK T 4l RL A
HORLE H VL34 P IR B 25 42 ) TR A IR SR A
Pt (FRRIIE (2024)01008 ) ,

TE B BRI N TR SR S B, K 120 Rshi
BEAIL 5> B/ N2 s AR SEBG A0, BN Ry
A% 6 A~4H, RV A B2 (BL) AU FEZH (M) |
PURA 7K $E PR 4 (MS-L) UL 7K $2 90 175
FHEZH (MS-H) DU BG4 (MC-L) |
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DU B =7 B4 (MC-H) , &40 10 Rzh¥y,
142 /NRUEBEMESLE SRS S RER
55 51PN 5% (2023 4R -6 A BT
TREVEN I (B S5 ) G I 5 d S5 i
FXF B ZH R AR R 25 T 28 180K , I T
X A2, HE A 10 mL/kg bw, 432 FE 7 d
J& , B /NS EANERIK 20 h, AR X HE 4 AN
S A TIRRIEVR T #% 5 mgkg bw, #HIXF
MR LG 78 1RK . 3R FRISIR T /K 0.5 h J5 i1 TiiE s
WA, Nz sh A s U Mz 4 i
BT HEE AR HEE S A 10 /) BUHE PR 2 )
BFE], 5 h P/ R R AR S T
143 /NEPUAMASE SREZR TGS
R R B AT AR T D BEAS 3 5 PF A D ik (2023
AERRO)Y HO“BESR 2 A B ThUEARTIRE I O
P (Bh S5 ), HE(E S50 40 4k 221 3% 30 d Je it
T E AV ERITENY, — IR B 45T 50% L1 12
ml/kg bw 4 H L BEA BT |6 h Je AR HE IR
I, #+& 2 h,3 500 t/min, 4 CE.Cr 15 min {317,
K& i35 ' MDA GSH . SOD \PCO # &,
1.5 HBEHITSHH

R AP B AR 22 R, S B i 4 2R
HI SPSS25.0 {47 B R 2 5 ik 434, P<0.05 3=
TN SR A B W EEE S SR
GraphPad Prism 8.0.1 {41 T1ER

2 ZBR5H5H
2.1 NRICIRBUDIRE RHI R 9 4

XP LA 3 U v 4 W AT T AR 1 43U
o BERANER 1 PR DU /K3 b S & ]
ik 18.3 ¢/100 mL, M EEHE AR AS Sk, R B
WELAE K TP A AT, £ TS LUK A 3R, R
F 7 T, KR &5l 35.1 ¢/100 mlL, it i T B
FEYI 1.15 /100 mL, 156RHK B35 B8R (1 A
B, BRI EAR RS KB R | IR
YIHIEA 45.8 ¢/100 mL, ARIR H BE W7 A4 RS VA Pk 4
TE, X HAEBGROR 2% 76 KBRZE CBD £
b KR TR BEER Y oA 0.28 ¢/100 mL, i
—UESE CBD MR Me M, B & it b B
0.221 g/100 mL, /& T/K#2£ %) 1Y 0.065 g/100 mL, 5
HH A E AR IR I 1T BE AR

20 53 BT DURRA B4 40 1 B s 1 4L %, 4
322 R ANV IR & 1 2 5, FLARXS & i
ik 90.63% ., Horp WammR & si o b | o5 EAR
211 56.87% , &2t +F AR AE LD RE I8 5 1 g £
Y S A 1D R 5 LUK R o IV JRR TR 1Y R, 4 X
SR 20.18%F1 10.22% , VEN -3 RIIA
T R AR 1 B B4y, 3o LA f R M2 R 40
KEFEHABMAEN . X —A BRI DUR,
Pt P ) B A e (R RN (VS AE 1 A B e

1
Table 1

IXFRAZK IR REF R GE B A A5
Basic components of concentrated water

and alcohol extracts of Hemp seed

BURA= RIS BRA=ER R/

Tl
(g/100 mL) (/100 mL)
RS 183+1.2 —
Eam 351+1.8 1.15+0.28
ity — 45822
X% (CBD) — 0.28 +0.03
BB 0.065 + 0.008 0.221 £0.016

T —"FOR AR,

R 2 NAMCERRYIRG A AE AR ER A AL
Table 2 Fatty acid composition of concentrated

ethanol extract of Hemp seed

A s B 4 AR a5 /%
Ao B B 90.63 + 4.05
(C18:1n9) 8k 10.22 = 1.02

(C18:2n6) I i 56.87 + 3.89
(C18:3n3)a— I kit 20.18 = 1.09
(C18:3n6)y- I JikBL 2.88 + 0.38

(C20:1) =+ 0.48 + 0.06

K B B R 9.37 + 0.44
(C16:0) Az B2 6.58 + 0.37
(C18:0) A A5 B 2.04 +0.21
(C20:0) 76 A B2 0.75 + 0.02

2.2 NA{CREMI/NRIEFRER RN
ScE ], 25 4/NRIEAE TS AR KA O R4
TG RS, R 3 TR, S35 il

AL, S /NIRRT R 25 5
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Table 3 Effect of hempseed extract on the body weight in mice

20 7 IR Z g 1 Bk R Elg 2 AR R =Elg 3 AR Elg 4 BRI Elg 5 AR R Elg
BL 18.87 +0.85 29.75 +1.29 34.53 +1.48 3043 + 1.67 44.46 + 1.86 50.28 + 1.19
M 18.97 +0.91 29.88 + 1.29 35.02 +1.27 40.17 £ 1.18 45.08 + 1.36 48.75 + 1.95
MC-L 18.86 + 0.68 28.90 + 0.95 3353 +1.22 38.45+1.50 43.53 + 1.49 48.25 + 1.38
MC-H 19.12 + 0.65 2938 + 1.11 3437 + 1.57 39.10 + 1.63 44.17 £ 2.01 48.53 +1.33
MS-L 19.18 £ 0.50 29.75 +0.99 3518 + 1.11 40.10 £ 1.16 4498 + 1.51 49.01 £ 1.13
MS-H 19.03 + 0.70 28.93 +0.93 33.62+1.22 38.89 + 1.45 44.06 + 1.60 49.25 + 1.87
2.3 INWZIRE/NRIE I B E R 0 FHE DL RS RGBT E R R v DURRA T BB
231 /NgpEsTHESE RE L ATA, FE P<0.05  EEY R WO RIS T R SR A SR i T /N iz

(R S22 KT T BEAT 20 5 4 ) S 3 P A A AT A A
U REZH 5 25 AR EL , A4 i o3 g 3R, U
SR o DURRA - BEEE O AIG | 0 i 2 S A
X HRZH A B 25 5 (P<0.01) , BURA K
WG R A S AR RR LA LA S R
(P<0.05) . BURL & A F & A FIIRIR , A
FIUR D7 1R R AR N 223 0 H v =g 5 IR iR 25
B, HEAWGIE I REEEEHE R RS, Tk
NEZARIRIHEA GBS, 255 7 A i i 8 1 i 1

1.0

Zﬁi% EEE
1 @égéé

0.0 1 1 I I I 1
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2051
Group

Lk BEMEKOE P<0.05 % B EEKF P<0.01,
B 1 SXAR{IRE I NN SR R RSN

Fig.1 Effect of hemp seed extract on small intestinal
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233 ShNHERMREL i 3 g, B R
ZHI 5 h PIHERAR R 2K 45 A4 (P<0.01),
VLB ERMER ST 4% 32 iR 4 S A A X R A A
Ll 8 5 250, HEAE A5 32 ] 0 2 e DK S0 A

3,

232 ERLE(EHEMERS A fE 2 nIA, BEAXT
SR 9 R HE SR B 1] 5225 5 45 14 (P<0.01),
UL AR ST DURABESEIK s Rl =
RRHU X HRZE A L35 i 2 BRI, IR B8 )
PR /N R HEE B 1] J T A B R ROR  TDURR
IR Y SRR R AR L T AR E, s HEE
it 1] 7 TSR AN A B

400 -

300

m@EEéﬁé

0 1 1 1 1 1 1
BL M MC-L MC-H MS-L MS-H

45
Group

0 BEMIKT P<0.05 ;% i F K P<0.01,
B2 NAR{CIREE IR E AR EHHME A E R 220

Fig.2 Effect of hempseed extract on the defecation
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time of the first black stool in mice
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T o DURRA - 2 W2 DUMA 1 T B2 53, K st
R DURRA ™~ i A K IPE pli  Hh ,
AR TELT 4R B IR IR, WK 5 S5 T e
AR IS ENNE R B 5 3, AT s
AR 2 HEE,

234 5hNHERMEE W 4 0l 0, R

150 %%

—
=

FEREL
Number of black stools
n

ot

BL M

MC-L MC-H MS-L MS-H
215
Group

T B MEIKOE P<0.05;+,  Z K P<0.01,

3 IXFRZIRERRT 5 h MHEEERE RN
Fig.3 Effect of hempseed extract on the number

of black stools excreted in mice within a 5—hour period

2.4 NRHMZIRBIT/NRIM R EE RN
MDA .SOD .GSH F1 PCO J& Sz i HL A 471 S 1k
RE NI EESE, 3k 4 25100, 5500 IR
ARG, ARG HRZH IS H A MDA Fi PCO 5 it it
F T (P<0.01),GSH 1 SOD & & i 2 F& % (P<
0.01), BLBAPT A BRI ALY, 2532 4 51
ZH L MDA i i 2 AL, MDA ZA5 it Ak
A A A, AER TR R )
HEAEH, HEEN B T IR S 32
H B ) R RS R 4 s 25 R I
JRRA 7K A ) R S 40 15 AT AU R AT 355+ MDA
i, U] W EAA — P A R T PLE
KRR s S =R 1B R e = D e A 11 )
57 A EABEIR, L, 7R PCO & mollmy , %
HIHLAT AL e TR 55120, A PCO & i i 28 fk
ERRTE  DURL KR EL AR T B s A1, 41

XTHRZHAY 5 h NHERMEE B B E IR T2 A4 (P<
0.01), BERAMEAR B ST, SZ AR P AL DURR
T i ) v ) ik 2 5 AR B ) IR A L 5 A 2 M 2
St o HOE A RO ZE LA, 200 o Y ey (LA
BORIET: v RN IREH SR, 0 3 22 o)
MR SRR I 22 S B 2 i 24 5 h
HEE 5 T BB 2 MR ZE R AR, AT RETEHE
SR R 5 T AR

04 **

o
w
T

A
Weight of black stools/g
S
T

S
T

=

0.0 I 1 I 1 I 1
BL M MC-L MC-H MS-L  MS-H

205
Group

T B MEAKOE P<0.05;+, K P<0.01,

B4 XARICRIINR 5 h NHERERENZ M
Fig4 Effect of hempseed extract on weight of black

stools excreted in mice within a 5—hour period
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R 5 Kyt S 2 BRI C R, X7 A5

PIDURRA AR P A A TE e AT TR, R
B2 AN 2 ) B AE DU P A A P rh R 45
SR DURR B BT =ik 25% , Hoil i =1 c
B UE S HA 2 PRI PE, Tang S
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AR R T DUR & A 8 2RIl fE bt

SEALRES DT IR B

x4 IRIMFEH MDA PCO.GSH #1 SOD HIiRE
Table 4 Concentrations of MDA, PCO, GSH, and SOD in mouse serum

E2: )| MDA 4-%/(nmol/L) PCO 4%/(ng/L) SOD 4% /(ng/L) GSH 4%/(ng/L)

BL 4.46 + 0.04** 58.09 + 0.63%** 64.93 + 0.46** 847.49 + 16.42%*

M 6.09 + 0.04 82.72 £ 0.55 45.39 +0.76 583.18 +31.11
MC-L 5.09 + 0.18%* 65.54 + 2.05%* 54.90 + 1.38** 666.36 + 24.23%*
MC-H 5.11 £ 0.14%* 65.61 £ 2.01%* 54.60 + 1.86%** 670.27 + 25.16%*
MS-L 5.11 £ 0.14%* 64.28 + 1.63%* 55.52 + 1.34%* 669.21 + 17.78%*
MS-H 5.02 £ 0.21%* 63.65 + 0.88%** 56.70 + 1.55%* 689.16 + 11.14%**

¥ P<0.05, **,P<0.01,

3 Hig

XU R FHK SR A B, WIS A B, 0878 B
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A e gt/ B/ Mz 2, BREREI R4 5 h
PHEER R, e HE RIS I E]FT 5 b A HEfE 5T
5T, DURI BRI R 5 sk, A
FERIL, DURRA BB AR S PH 5 B 35 i b
A . X — SR N DURM BT AR 4
AT BRI S Rl

DURR= A& A 5 R A AR R | 8 5
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SRR — T3 IX SE U AR By n] LA i
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73 —J7 i, X EEIO BN R 280 E i iE
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Effect of Hemp Seed Extract on the Defecation and Antioxidant Capacity in Mice
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Abstract Hemp seeds are rich in functional substances such as proteins, fatty acids and their esters, flavonoids, lig-
nanamides, alkaloids, steroids, and terpenoids. Through the extraction methods of water extraction and alcohol extraction,
the components of water and alcohol extracts were analyzed to study the effects of water—soluble and alcohol soluble sub-
stances on mice intestinal lubrication, defecation, and antioxidant properties, providing a basis for the functional devel-
opment and application of hemp seed. The component analysis results showed that the water extract was rich in protein
and total sugar, while the alcohol extract was significantly characterized by high levels of fat, cannabinoid (CBD), and
total phenols. Different extraction methods resulted in significant differences in the composition of hemp seed extract,
which were further validated through in vivo animal experiments, the mice were divided into a solvent control group
(BL), a model control group (M), a low—dose group of hemp seed water extract (MS-L), a high—dose group of hemp
seed water extract (MS-H), a low—dose group of Hemp seed alcohol extract (MC-L), and a high—dose group of hemp
seed alcohol extract (MC-H). The defecation test lasted for 7 days, and the antioxidant test lasted for 30 days. The
defecation test was conducted to test the small intestine movement and defecation of mice, while the antioxidant test was
conducted to measure the levels of antioxidant enzymes such as SOD, MDA, GSH, PCO in the serum. The results indi-
cated that, compared with the solvent control group, the constipation model and ethanol-induced oxidative stress model
were successfully established. Compared with the M group, MC-H group showed significant differences in various indica-
tors in the defecation experiment. Overall, both the alcohol extract and water extract were able to improve small intestine
movement and defecation in constipated mice, and alcohol extract of hemp seed had a better effect on the defecation in
mice. In the antioxidant experiment, the PCO and MDA contents of the ethanol and water extract were significantly re-
duced, while the SOD and GSH contents were significantly increased, indicated strong antioxidant capacity. Therefore,
hemp seed can effectively improve constipation in mice and has strong antioxidant capacity.
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