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Extraction, identification and anti-fatigue activity

of iridoid glycosides from walnut meal
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Abstract: The extraction and identification and anti-fatigue
activity of iridoid glycosides in walnut meal were studied. The
walnut was extracted by ethanol reflux, extracted with ethyl ace-
tate and n-butanol. Different solvent extracts were used to deter-
mine the anti-fatigue effect by mouse running test and weight-
bearing swimming test. The extract with clear anti-fatigue effect
was further separated by MCI and ODS reverse-phase column
chromatography., and the obtained monomer compound was iden-
tified by NMR. The results showed that the extract of n-butanol
from the walnut meal extract had the most obvious effect on the
anti-fatigue effect of the mice. The part of the ODS column was
eluted with 5% ethanol to obtain the compound II. The
compound was identified as the iridoid glycoside. And can signifi-
cantly improve the anti-fatigue ability of mice.
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X2 3% 55 3 BURE . RAT-100 B, Jo 45 o BHY 28 A 1R
e % 75 & % : R1005 B, [ ¥fg A3 )0 AE 9 BL 80 A R
G 3Rk 28 2 1 B 25 52 . SHZ-95 A, | i K WY A 2% 1%
#HwAHRAF

fHHE A - SYBL06-100 B9, 5K He i B A o B AR 28 W 5

F G 4 BB 4 Wi 4 2% - DBS-100 &Y, | i I 74 4 T
AR R A 5

AR T Ve A - KQ-250B AU, B 1l 7 &8 75 AL 4% A R
AR

) I M &5 . BW-TDW709 7, | i e Bl 15 % B
AR E

MG IL PRI . Avance 500 MHz, % & Bruker 2\ 7] ;

B TR A AL : Waters Alliance 1525 43 8 850, 35 H
Waters 2\ ) .

1.2 A&

L2.1 EMORERECY S8 FRIUBBER 10 ke, k3 i
JEit 30 B, E T 100 L 42 HRE b, 4% 1 0 10(g/mL)
W I AR TR 5r B0 7500 LB, 60 C 2 44T i B $2 R
5 b, 3 B IR IR L B A T S AR IOPT UK, 5 O B L VB VR A
F2 LB B8R I AL DR AF 4 . ) B Bk R
BEAR 5 B8 P om A 100 L LB F K, HF 60 CH&MUT
PEFESR IS b 2d 38, BB 3 VOB MR 4 A S AR L B R
BHRIK Y . —18 CTHRAFE.

WS AR B4R I T 1 000 mL 23 W0 <k

U EBRILIMAZR TR, RG R E, K EFEIR
3R LTANR G R BRI LR L TRERY
B.IEL TR CBRFER SR R H 4% 10 LARFLIMAE T
B, R IR ST R R ZE I 3 UG IUIE T BEAH I B Wk 4 2 R
RIS IE TR A Y C AR PR AF 48 . IR 2 4% Bk
UK SR I AGE 8 /K OB 2R B ik 3 700 L) |
It ELAS W43 1 008 75 9 40 9 5T o0 B OOC , R o L o U OB
WAE 28 U8 R ik 4F AR ROKIREEE Y D, AR R 7
#wH.
1.2.2 BHORIASRI A 5 P o3 E R R 3 ik SPF 2%
HEdE ICR VA B 50 HL AR EE (16.0£2.0) go i 1 R IR 57
1 )G P b EAS AB.C.D IR A . &4 10 K,
FAK W i 25 4R B 0 XTI B0 21 4 H 45 LUl & 1.0 g/ke
VEE /DB B AR 0.1 mL/10 g. %8 (A 45 55 i IE
WIKHK, B 425 30 d,

(1) /NELBE A S 232570 1 5. 7E M 30 min J5 %)
ANERHEAT 15 min B DAL IE B PRI 255 204525, 55 30 R
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T3 W IR 3 g n O AN I T R R
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Table 1 Training and measurement plan of
laboratory animals
I 6] /min  FEJE/(m + min~") W/

2 4 0

4 8 0

6 12 5

8 16 5
10 20 10

T 10 min 2Z )54 20 m/min 3 B Hl 10°H & 2 45

PL 20 m/min SN RAME )8, &/DREAR
7 X B L T S AP TC Ik Ak 22 T h B0 e ) o e Sk B b
BFTRD o 03 R e, 0N BT TR A2 ol 8 O R S A
kS S MR E VR R . R B 2 h R IR
£

(2) /N BT Ui ka8 - AR SCR (12 — 13 )48 et
T AR S M EE R 24 h J5 . B IR 25, 30 min J5 X/
AT 01 3 W Uk X 3. K/ BB A UK IR 35 em, KR
(2541) CHYZKHE (50 cm X 50 ecm X 50 em), B 5%
PRI 4 B2 i /N UK A KB Sk 5 R4k 8 s
N P B KT S IR S B g 08 B ]
1.2.3  EBCHIPUE ST R4 a8 R HPLC XF K
HBUE S5 R ZE Y b Ak 2 AL AT A . 8 AR
7 4 3% £ XBridge™ Cis 4 3% £ (250 mm X 4.6 mm,
5 pm) ;B A B — KW (40 0 60); i # 1 mL/min;
HERERE 20 pL. EAMGI #8445 1F 203 nm,
1.2.4 PUOETFEVEA B W B AU TG A 4
B IE T REZE ) C B vk b 0 A 3] MCT A (5 em X
100 em) AR KB F K AR ECR 526,106,500 1)
LEESEAT RS BV, i 10 mL/min, il TLC )2 %R
S ARG W0 0 Y P 1 L T AR R A B R B I 4 AR
SMTE AR AL A A5 BK BE Y L5 ZBEVE LY M
0% L EEGEREA N,
1.2.5 #UESFEMAS Mt EE  HE BT 5T
LA P LR AR — B 25 I IR (DMSO-d ¢ ) i 5 51, Y FR
Bk (TMS) Sy AR ¥, # 47" H NMR.,” C NMR 4
W
1.2.6  HRALEYRIBUE S ER B3 A SPF gtk
ICR/NEB 20 B KH (16.0+2.0) g, &M HEMESE 14
JGSBERLY N E A SR A A4 10 B, lmgl 4
BALA D I LLEE Al 0.5 g/kg HEE /N B HE B R
0.1 mL/10 g R, & (U A FE R IEFIKHK ELHE
21 d Jg s/ B E AR AL IR AT /N B & I R 1
BirikiAE kIR 1.2.2,
1.2.7 itk R SPSS 20 Bk it A HUds 17
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2RI 5% EXTRACTION & ACTIVITY

SERELEAR (2 + sH)FARCRAREE I 258, P<
0.05 FREWHZR.
2 RS0
2.1 ZEMARASHRESER

B35 2 ATA0, AR 0 g v BRI IE T REZE e 4l C
JIN A 5 A5 A fae K B 5 03 Ty 8 e () AN 6 R UK ) 08
I ) 245 Ay e A 09 9 ORI B L HL 5 3 IRV R A
2R (P<<0.0D), 1 AJB.D H/NRIKE L. G
T3 7y vy B A1 R0 £ T 3R UK ) 98 B TA] 5 8 (1 A AH L 3400 B
B3t U8 B R B 0 07 1A R LAY . b Ot o A A R B
YA B S5 E R LA SO 4 a3 A T BRI B AR W OE
TREZEIR Y SO IE T B2t — 25 40

R2 FRERYMNNREELENKMAE
i ik i 8 0

Table 2 Effects of different extracts on body weight,
treadmill test and weight-bearing swimming of
mice (n=10)

a1l e E@ﬁ‘?ﬂ'{iﬁﬁﬁ% ﬁ‘l@ﬁ?ﬁ'f\‘bﬁﬁﬁg

) /s i E] /s
pogiist 12.16+14.06 73422.38 35+1.89
AW 16.41+13.14" 92418.33* 5242.95
B4 13.37+£12.33 80+22.42 4442.56
CH 18.46+11.37" 98+21.46* 59+2.35
D4 12.77+£11.57 79+16.78 4142.66
Toox FOR G A e EL P<0.05,
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AR BUIE 55 A RUR S A AE T S RESR U IE T e ¢
By b, W ZE RO EAT HPLC 4387, B 1 2 1E T e 25 I
Yty HPLC B 3% & b £ %y 4 A0, 44 8 [ 45 51
2.008,2.949,3.508,4.405 min, BLEIZER 4 FEH 4 ik
SL/E
23 MESEAEGLEYNIBEREE
2.3.1 fbEYMSE R EEE N 2.008 min BLEY)
A G R AR B A, HAb AL A s A R
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Figure 1 HPLC of N-butanol extract
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100 em) , A1 585 5K VEIR . i 3 10 mL/ min, Y& I & A i
FWAE , TLC ¥k BRI A 0 Wk I i b i i 40, JF AR 98 R
R 8 S 1 45 3% S 43 BTG O AR TR 44 . 453 2 S iR e & 9
T B E 1 R B AE Dy 2.949 min LG W),

(2 5% LB M: 5 M K& | ODS-AQ H
(3 em X100 em) KRR ARS8 2%,5%,10% ,15% 1Y
B FIVEBE 3 10 mL/min, B hIEREFE 20 mL
W4 PR - A TLC R i 3L vp g 43 O 48 R fE A0 i85
RN I MEFE A S EEABIREAEGY T, B
1 OREE 3.508 min BIILEW .

(3) 10% Z BV W N:¥% N & I ODS-A K
(3 em X100 em) , A4 5 5%6,10%,20% .50 % (0 &
WP R e M . i 8 mL/min, PB4, TLC
R HL B I AR A 5 SR AR R 41 4 5 01 B B 1S B ik
AP BI & 1 R B Ry 4.405 min LG Y.
2.3.2 HW¥E AYUESTIEHEASWIETEERYS
ODS-AQ.ODS-AFEE M4y 15 5] 3 MMea ¥, 4 TLC
FEEAT Gy T T M MAH—BE A, s —k s
W, HoAb A 25 53 50 A

(D ALEW T TRETER IR, 53 T K. 6808 T 2B
.

M H-NMR(500 MHz, D, ) A I, ;8 4.61(1H.d,J =
1.2) B B B sE3E H-1 55,0 3.3~3.8 o LAy H A
H 55,0 L.09AH | =15 H E(55 , RUML & W bn
A% N C-NMR ®] |, .6 103.5.76.7,74.0,72.1,70.5,
61.8,61.3,15.3 3k 8 A5 55 . & UKL 14 X)L L &
WA o CEFE BT

O EYT . RETERIEK. TR OB HE.
HITH-NMR(500 MHz, D, O) fi'* C-NMR & i W&l 2, ih
3 ] W T A S B — G W)

ME 2R UL .8 7.2(1H,s);8 5.9(1H,s);8 5.5
(1H,s);0 5.4(1H,d,J =6.0);0 4.3(2H,dd,J =19.5,
43.5)36 3.9(1H,d, J =15.5);6 3.7(1H,dd, J =7.0,
15.5)30 3.5(3H,m) ;8 3.3(2H,m) ;8 3.2(1H,t,] =6.0),

MWE 2RI AbG 1T &4 6 151.7,150.9,128.3,
116.6 4 PMERIE S BN 2 N IUHRR 5 5. 6 177.4,176.6
HERIEERAE S .0 23.5 B BRI A CH,C =
O—%EHy, 454" DEPT ] Il, s 150.9,128.3,101.1,
98.2,85.8,78.9~72.2, 48.5,43.2 H 11 ~—CH—{Z &,
5 63.3.62.0 4 2 A~—CH,— %15 5.6 23.5 1 4
—CH,— 5%, C 98.2,C; 151.7,C, 116.6,C543.21,
Cs 128.3,C, 150.9,Cs 85.9,C, 48.6,Cy, 63.4,—CH,—
23.5,—C=0— 176.6,—COOH 177.4,% & W& &4
1AM Mk 101.2,75.4,78.3,72.3,78.9,62.0,

ZA I 5 TR LIS IX L i Ak & 9 2 36 e 4 Y
IR T AL & W) S5 4R - TR 8- L R L TR
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Table 3 Effect of compound II on body weight,
treadmill test and weight-bearing swimming
of mice (n=10)
. BB T 98 1 T Ui VK 7
20 CH AR/
e AL/ g B s L s
X g2l 11.224+12.19 78+28.28 29+3.67
faWIA 18.94+£14.77% 111+30.44" 5644.87"

Tt 5P A LA« Fox P<0.05; + x Fix P<<0.01,

3 &

A g A /) BB 5 1 8 A B U vk g R B E
TRA/DRTOR TR I & T R 2R
T 2L £ T A B2 D WY AZ MR B B ) I T B AR B
A BB RO AE AR Y . IET B IR Y 22 MCT A
ODS #:7> 1331 3 D EEU B . BRE DTN =L
AR AR BT 8- L TR R A3, 6-3F MR
T 07 B 0 MR U

AR SCAZ B Fb o3 1 B BR A E S R W 23
U R I R B 3 B 55 DI, S5 A B AN B RS
OB oI5V A 5% o BN Hh 2 75 38 A7 75 21 070 T il 28
Ay B H b b B TR L U 55 D O o i A)) e —
WrE W1

5% 3k
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AT R 5 45, 2009, 34(4) : 48-50.
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FELI]. AP N T, 2011C€9) : 67-69.
[4] SUN Shu-jie, WANG Zhao-hua, SONG Kang, et al.
Research advancement on nutritional value and functional ac-
tivity of walnut[J]. Food and Nutrition in China, 2013, 19
(5): 72-74.
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