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Study on Anti—fatigue Function and Stability of Asparagus Extracts in Mice

ZHENG Li—xin"?, CAI Xiang—kun', WU Yu—ping', JTA Di', DONG Peng', TIAN Shi-min'"
(1. Chinese Academy of Inspection and Quarantine Comprehensive Test Center, Beijing 100123, China;
2. CAIQTEST(Beijing) Co., Ltd., Beijing 100176, China)
Abstract: The study was aimed to understand the stability of functional components in asparagus extracts and to
explore the anti—fatigue function of the extracts in mice. Accelerated destructive test was conducted for 3 months
to determine the content of total saponins, polysaccharides, and total flavonoids at 0 months (before placement ),
1 month, 2 months and 3 months. ICR mice were randomly divided into 4 groups, namely the negative control
group and 3 dosage groups [0.5, 1.0, 1.5 g/(kg-d)]. After continual intragastric administration for 30 days, the
time of weight—loading swimming, hepatic/muscle glycogen content under normal condition, serum urea after
exercise, blood lactic acid/glucose before and after exercise were detected. Results showed that the extracts had
good stability as the content of total saponins and polysaccharides in asparagus extracts had no significant
changes. The asparagus extracts could extend the time of weight —loading swimming, increase the hepatic
glycogen and muscle glycogen content and decrease the area under curve of the blood lactic acid and the blood
glucose reduction. Thus, the asparagus extracts had obvious anti—fatigue function and the mechanisms were
related to the increase of glycogen storage in the body, the acceleration of lactic acid metabolism and the
recovery of blood glucose level.
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8] 32 B 32 Bl Bl i 5 B s B 23 7 AR s B PR
5, FEMURPLRE R TAERCR TR, KR s5 0 & %
N3 IAZETL I TR B AR IR BT, 5
M fit 5 o 9% 55 77 AE i [l I i 2 th BB Ee 4 o R K
S ACHE T RS PUEAL RS A 5 ER
B AR, E T, 98 55 7 AR AL 35 2SR e fe AR |
PR P HERR B AL AR PR A A
Pt -RE B A, AR NS TR T
Rt (1 B PR 57 15 1 o3 A ST 98 T4, W]
AN A BRI Y AR 2 Y
Bl GEEH S N 3R DL R AR AR M L i VR
YT, AT A RUHE D% 57 19 i A R SR A T i Az o,
I, R AU 55 D fie R, 4 AR i AR
fat R A B X 7 5F (Asparagus officinalis L. ) /2K
[TARERITA R Z A AR A A, & A
FEM A G Y AR AN
A BT, o A R IO B 2 | R A
TGRS, A DU UMIE A iy oA B
W A5 22 77 T 24 BRAE TS VR 25 W Y 44
gk, ARG R E FRREANE . 5 SO G
FEBUIE 57 BFFE 7 TH AT B2, iy T2k A 557 Ml
FEAREBOLAS[F], 257 W 0 D 350 53 A 53 AN ), 5 3
T PSP B AN A SO S GE— , LI, 77 K DAL
BT S I REVENT A G 9T . AR IR AR o P 54
By h Do e e Ve S5 g i 1 P T9% 55 1)
REPEM 7L, 45 T /INBRUS A4 Y 30 d I, ZE I AE /)N
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[id RS T S | WA N B e s 1l 1 = e LU
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1 #R5H*
L1 AR SRR
L11 Mgk
PRI AR COR AR R (ARt 5 CS17-
DF-009): %8 5 B K M E TR R A A BRA F
TJo4EE i JRUA (specific pathogen free , SPF ) 2% fid Fi
HEE ICR /N B AE P24 AT HIE S : SCXK (51)2016-0006]
192 KT 18 g~22 g: b it 4kl FIAESL I sh P H R A
FRATE] NRIEFRAE SPF 28l s il FHVE Rl ESS
SYXK (51 )2018-0007], 7K H HIE A, sh ¥ br 1 &
20 C~26 °C, {JF 40%~70% , Y6HE A 12 h B 12 h 1 ;
A4 BUBH AR P24 Al IE S - SCXK (5T)2015-0015] : 3 1
i AE D) A DH ARG R A

1.1.2 a5

JHF /AU D e 1) g CRCR S ) (it : 20180615 ) :
R AR TR s T PR R AR & (S
170831) RANDOX ZIIfiL5 & 4 ids (it : 1225UN) :
AL AR A BR A E s AL B (S
CLI807). W& (b5 :H17368E) ., RAEW (L5
S17053) FLERFR R (LS :M18025) : T [F EKF 12
Wi A
1.1.3 R 5%

TBA-120FR 4> F3hlAA5HT L : HASARZ (TOSHI-
BA )y ] s BIOSEN C—-line 15 24 /FLER 3 A% « 15
EKF 2Wi 28 7] s HH-S B8 TR kAR : S 3n i e e s
B AXAR) 5 U=-3900 250t EE T HASH SR M
Synergy HIM FiFRAY : 36 EMA A AR A BR A 7] 5 3K15 %
RE DML 2 Sigma A F] 0.8 mm &8 22 . [ a5
A B A 5 PC2810 Tt . YK AR f T PR A
F)510 pL 2RI f5E EKF 2WA 755 mL. 1 mL
200 WL JINFERS : 78 eppendorf 23 ] ; 10 mL B 22
JI§ 15 mL B0 P 96 FLANMEE AR : 2 corning
NFL
1.2 ik
1.2.1 etk

Z IRAME S TE RIS B B 7E 37 °C 75% 11 i
FEIR 254 T 04T 3 A I In s e bR e 1) i 4
FE S CEIRE A 37 °C~40 °C, {8 Ky (7545 )% 1E IR
TR REFRAE T 04 A O dT) 1 A 240 H 34 A
HEFT I 5, A SR R M R B, LA
P B IUTE IR B N A RO R e v . M2
B IS R B R o 6 e 0, S
E KR ANE T B BOs b 2 5 AR 5% & 5
P VKBS BRI T 200 w3 SR A T 800 L, o5 ZE 5 1R
7,70 C/KHS 15 min, BUHJE F KK 4A1 5 min,
A S mL VKESFRIR ST, B A @I, F 535 nm
KFMEBO R . S AR R A S0 S5 PP 4
ARHAL (2003 Fift ) 1455 U 355 B B ) g v,
122 PRI 57 DI RENT 5
1.2.2.1  SEESshP o2 Sl idoe i AR

ANEGE R 3 d 5, BRI ICR /N, K sh b
BLAY A 4 KL CFE DK U A i R 6 A i
FLER AR 2 20 ) , B K 4] 48 H, PR B B REHL >
Sk 25 B T K B BERALANAIC b s 3 AN SRR A[0.5 .
1.0.1.5 g/ (kg d) P AHREUIAL ), B 12 H o 20 BIFRER
0.5.1.0.1.5 g M98, MHEABETF/KERZ 20mL,
RO RR SR &M, BT R4 LB TK,
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Pi4% 20 mL/(kg-d), 4 THEH B H 1R, L84
30 d, F ARl R Ei R R 1
1222 FEbRINGE 5

TEAR RS THRER 30 min J5 , B2 R0l 2 5 25 i A
F19% 55 DIREVEAN 7 10 45 101 AR B AR 67 DK «
W AR T SR 4 K /N BRUE /K L 25 CliFTK
FE R /0N BRCGR E IR 1) SR /N BROA K 2 5 i 30
ANIKHIFFELE 8 s ANRETF H /KT BB E) o JFEAE SR AL
BRI A2 « FEIEFOIRAS T, S00ME N FA AR BE/IN B, fife 51 B
JHFREFIHER L, AR BRERKIE U , DR AR T /5, A% 34 R
Tt ) B A 1 100 B 5 0 T T A L S
B EIRERADN RS R 2 A (urea nitrogen, UREA)
WSE « /NEAETEE N 30 CRIK A7 iR 90 min,
KB 60 min 5, /NEIRIRERR 411020 1 mL(RINPEE
F1), B 4 COKF 2 60 min, IMLEE[E 5 3 000 r/min &0
15 min, BUMLE , 4 A shif A LA E IR ZE Ao 17l
R FIAUAREI R - /N BN T B AR I BE 30 “CRzK hieTk
10 min J5 45 1k, 43590 FWEVK AT FUK S O min FIYEIK
J& 20 min, HRAE#BKAR 4210 10 L i AR5
TRA) G AL 1 2L 0 L

I LR 2R R TR AR =172 vk AT i 3L IR 1 + 3 ik
J& 0 min A4 MLFLER(E ) x10+1/2x(FFUK 5 0 min [ 115,
FRAE+ITK 5 20 min A4 I FLAR(E )x20

AT BEAE =1 DK AT MBS E K 20 min MUREHE
1223 Sitsrir

KM SPSS19.0 FEATHE o34 Gt 4 R LI 8L +
PRifE2ERoR, AIA] AR FH BRI 3R 5 25 43 BT, P<0.05
RS AR L

2 ER5H
2.1 POEHREEH 3 RO RS e MRS
PRI OB R L | R ) B
IR IR 1.
F1 AZSRIURRET ASE S ERNECERRER
Table 1 Stability test results of total saponins, crude

polysaccharides and total flavones in asparagus extracts

R EZ SN T
FRmEkE] (AP RRART) (DT (RS T/
(g/100 g) (mg/100 g) (mg/100 g)
01HA 0.79+0.03 (2.9+0.07)x10* 25+0.71
11H 0.74+0.01 (2.9+0.00)x10* 23+0.00
21 H 0.74+0.03 (2.8+0.00)x10* 20+0.71
31H 0.74+0.01 (2.7+0.07 )x10* 20+0.71

SEILFEH i SR T DU A A KO
SO>S RS RUERER , BB TR S EAG, OA 25 mg/100 g

2853 3 A RIS S, BE T HEREEE
PE RGBS BR & B TR HE Rl 20.0% , e VRS 22
AT RLZ A | B A 08RO 6.3% .6.9%
20.0%. TERFSEH, ALRE BT AL Z B ) AR I
Py 2R o
2.2 PEHREITUR ST UIRERTSE
22.1 /NS DL

RS, FIPEXTIRALS 3 AR 2H /N BBk
BAOLEE MM, AR WK AT 3% S 5
WFTEAs RS, 42/ BRI A S A s, 22
SR TG B L (P>0.05) , BEH 7 S B2 U % /N L
NS
222 FEFESERUWIN /N RO B DK I 8] 15

1z B 3 04 F Fif R 57 B B AR B, T I UK
P TR PR T AR DAy S T AT LA 55 e B8 ) 2 WL A
RIS /N RO DK IS 8] 50 L3 2.

F2 EERIIT/NR G EN K E R # 0

Table 2 Effect of asparagus extracts on the time of weight-loading

swimming in mice

Fikg/(kg-d)] SRR KIS BrkI /s

0 12 38.23+x3.31  1.91+0.17 264.8+86.7
0.5 12 38.32+2.44  1.91+0.12 313.9+76.2
1.0 12 38.57+2.54  1.93+0.13 339.9+81.6"
1.5 12 37.62£2.76  1.88+0.14 355.8+62.8"

T SIS B LU AR, * #OR P<0.05, 2253 35

INERIA AT SO T4 K2 Uik 28 I, 5 B X
FRLH HAE 1.0, 1.5 ¢/ (kg e d) 520N BB B Uik it 1)
WERIN, 257 A G078 L (P<0.05), L) 1.5 g/(kg-d)
RO A
223 PRI IN BURRE I VBRI 5 5 4 5 )

JULKE B A D R It 2 AL AR A B i 45, R
/NSIZERE T R IEAHSCI, PR IS R I A
T B A RE AL, LA F M5 ) 1E 8 KOF AR EAS
A Bl Sz g I, ERE BRI 28 X A Rp 1 i (a]32 3 i
Wi BE L T B . U S ST 3 i LIRS B 40
SR AL RE B I 4 =02 S i S TR, 2z g kA
U LG P o LA, WURE R AR 5 32 Bl M2 55 Flis 3
PERU I K A B C R, P AR I X /D BT ARE
Ji U T 25 B0 L3 3

FEIEFRAST 3 A5 i 4N BT i 5 o o 3
B, 25 G X[0.5.1.5 g/ (kg - d)F B4
P<0.05,1.0 g/(kg-d)FI 4 P<0.01];1.0.1.5 g/(kg-d)
/I BRUVURE T o i R0, 22 A ge it X
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Table 3 Effect of asparagus extracts on hepatic and muscular

glycogen level in mice

/g (kg d)] SRR R (mglg)  WUBETR (mg/g)
0 12 32.70+5.49 2.47+0.48
0.5 12 44.76+13.10" 2.92+0.46
1.0 12 46.92+11.01" 3.97+0.66™
1.5 12 44.58+8.08" 3.06+0.31"

T S5 BT REZE A, * /R P<0.05, 225 B 35 5+ 38R P<0.01, 2%
SR

[1.0 g/(kg+d)P<0.01,1.5 g/(kg+d)P<0.05],1.0.
1.5 g/(kg- d)TCHITRN e F , B LA Rl RO R Bt
224 PPN E R EBIAL/ N RIS IR R AUKF
FY 5]

MR ZR R B A4, BELE s, &
F SR L R 1 o f A e, SBURFRAR ST
5 X TPEM HUARTEAR T3 7 far i (0 7 2 g 02—
W REAFE R,

PRI/ INBRUALTG PR 2 BRSO L3R4

R4 FHRIWITNR MFR R FKTERIFE

Table 4 Effect of asparagus extracts on serum urea level in mice

£ 5 AHEIWX/NE M FLER K F K I FLES fh 24 T EARA
Table 5 Effect of asparagus extracts on blood lactic acid and area
under curve of the blood lactic acid in mice
WEgkfE  Weik)E 20 mFLER M2k
0 min/ min/ TRy
(mmol/L)  (mmol/L.)  (mmol/L)

R/ S K
[¢/(kgd)] HU/H (mmol/L)

0 12 1.69+£0.35 5.36x1.42 2.96+0.66 118.48+26.12
0.5 12 1.81+0.37 4.64+0.92 2.47+0.73 100.46x+17.71
1.0 12 2.04£0.59 4.41+1.06 2.35+0.75 99.94+18.95
1.5 12 1.98+0.49 4.14+0.58" 2.67+0.42 98.69+11.30"

- ST IR g, * R P<0.05,

I FLER i, 5 BAPE XS B2 g A 1.5 ¢/ (kg - d) 7
HAEWFUKSE 0 min M FLAR(E W R K(P<0.05) 53 /N5
A I FLRR 2 F A REAR, HAT 1.5 o/ (kg - d) 7
WU ZERAG R L (P<0.05),

W25 32 s Az SR 380, A RE O | 3K
JUULBE s SR D 53 A , b ST AW, 1A P9 25 2 2L At 0%
BT R RE R Aok A A0, BT LA L 250 DR 45
—E KA RRYERHAR N & 4 B R LR 5 22,
RIS 5 /N U AT 52 12 6,

6 FHREWIXTIEFNET. 5/ R MAEK TR0

Table 6 Effect of asparagus extracts on blood glucose in mice

s/ g/ (kg d)] s R PRZR A (mmol/L)
0 12 9.55+1.48
0.5 12 9.46+1.28
1.0 12 8.76+0.81
15 12 8.90+1.02

AN EEFPK 90 min BT = R 2R A JK B 60 min
J&i , 5 B R A LA, 3 A4 55 e o 97 PR R R
A RS B2 R TG4 L(P>0.05)
22.5  FOEREIE ShTE/NRUMELAR . s KE
O3]

I LR 2 55 55 FH G 1 T S 1) A A FE b, 4 5[]
NG 9338 =) I £ e 4 2 | = W (e Ve £ R 1 O a S
R ZLER WU pH A RE # FLRR VR B L T imi R, fif
T T SRR Ut 1 0% Ik AZ A, WLAAR R A3 AT
K, B fiiz shag 1 TR, B FLRR A BT IR T 3L
fi i) [ SR B , FLRR R 3R AR B Bk T LR 7= A R v
Bk R, LIRS 75 RE SR BR ko R, P AR
HUp ot /s B LR 7K 1 B i LR ih & T T AL 52 i)
WS,

FEHFUKHT 0K 0 min JiFPK S 20 min 43 51K

S . ke ke
A O ey TREURRE e
[¢/(ke-d)] B oy O 20mind S

2P H (mmol/L.)  (mmol/L)
0 12 9.89+1.12 871£127 7.26:0.60 2.630.83
05 12 9.52:0.74 8.80:0.69 7.61:0.87 1.91+0.65"
1.0 12 9.62+0.74 8.86x0.79 8.13+1.12° 1.50+0.80"
1.5 12 9.88+0.63 9.00+0.68 7.96+0.61° 1.93+0.65°

T 5P B LEEL, = 7R P<0.05,** 37K P<0.01.

ARG EE R F ], 5 B PE T R4 g, 455 2 U
VKHT KIS O min MDA, 225 TC80 1242 L(P>0.05) ;
1.0.1.5 g/(kg- d)ifll f 20/ NERAEIFUK S 20 min IUBEE T
B ERA G E L (P<0.05),3 DI IR R [
(HI/D, 22534 G4 X [0.5.1.5 ¢/ (kg d)FIHE4H
P<0.05,1.0 g/(kg-d)FIHEA P<0.01]. $#ERmizzil YA
A B IR R AT, IR U VR

3 #ig
UTEEARR [E NS EE TR TV 2 IR EDTR 07

TP LA (W AH CRIFSY , AR BT 55 7 i TF 98 5 0T &
PEAESA502 ARG O] RD FEGTIE 57 1) B TR TR M o
H o AN AR B (1) S B PE LA R R R
LM, b B2 45 & 58 0.79 ¢/100 g, 3 A~ fH i E
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M B 55 25 A QI OC R D), R P 2 R GE Y
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Hriz 3 5L RN K I S AE ke il AR R B i BT
W57 IBIFTE TAE I, BIFSEEE SRR b S0 P L)
AEAIE 2E /] TP B DECRT UM [ B8 5P o A B 2R 2 22
W 57 0 KA AR I LB h 26 T AR, 5 Sk iE —
B0, P AU RES 1 I LR ORI RE B4 A
eIz 2l b Y- R85 MR K- | SE K02 Sl e ], I
WL Rt i S AT D H R S A T (glutathione
peroxidase , GSH—Px) | it 846 4 1B AL (superoxide dis—
mutase,SOD )% 11, V5 Kisis sh 7= A= H il L0, s 2L ik
B0 S 7, AT AR AR P 1L 7L IR K F- | SIE 2 95 55 1Y)
AR I BRI R B AR U LT PR R
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AL T, A 1.5 of (kg - d) RIS PLIE 55 ORI it
WAESE T AL A 2R R AR AR T 9% 57 , X /N B —
FRCAE R DL AR BT i IF TE R, BRAR A SR AR S
o PR, A BT e b FE P AR IR R R T 9%
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B AR DR e L5
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F HLB AH % 5% B 4 A oy S A IR0 4 3 A 45 MM Ak 09 ¥ vl L 45
1:5F01:10 39 7T AR w4 b F i S A A A
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Effect of Compound Emulsifier HLB Value on Physical and Structural Properties of Chitosan—Essential
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Abstract: The complex emulsifiers with different HLB values were obtained by compounding Tween and Span.
The effects of emulsifier HLB on the physical and structural properties of chitosan oil composite film were
investigated. The results showed that a smaller particle size was obtained by the proportion of 1 :5 and 1 : 10
between the single emulsifier and essential oil when HLB value was from 9 to 15. When the emulsifier was added
into the chitosan essential oil composite film solution, the particle size of the film solution gradually decreased
with the increase of the HLB value. Moreover, compared with the control film, the L value of the film increased
with the addition of emulsifier, the thickness, swelling and water solubility of film were reduced. But the effect
of the emulsifier HLB value on the tensile strength and elongation at break of the film was little. Higher DPPH

free radical scavenging rates were obtained with the HLB values from 11 to 15. From the results of scanning
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