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VT ERAMACRHE I R A R F L ER)1 75001157 TR ERKEESREEARDIE L AR )1 750004

B ONIRTIARCM ZE BRI PR A D Rk, AW S SRS MRS I 25 b o R 2 K B AT T AT, SR AR
FBh P Segak oA T MAC I 2R B X 52 1 sh W ) A 7R S AMEAR S OS2 o ) S 98T 1, 70 5% P4 1
e T R BB/ (R B 30 d, /N 40 ) MIAC I 2RIV IS WL A MRS RURES /N 256 B D3 1 B, OF- 23
A HL A A AR AR AL A S S BE AN AR S BRI L o IFFE R I WA I 25 35 A7 <R 0 2008 B R 8- 2
RAGEDRETH LY, Jorh 208 B-I% b3 TS & 520500 7. 6% (4. 64 49. 64 mg/100 g, X £Ep5p 7 B
o THIRCR S, EAh, i 285 18 FhaREMR (L & ARITAT i) 8 Flubb ZE SR ) 5 i 1 25 11 e R B /N B
FIAC I 2F SIS, 43 B OR B L3 A B A 0 B A8 Ak, ELOLSE S0 KA s PE T i v B 7 L /N
N R K BRIFTCHS , 0B /N BRI Fi b e R HAT T i SOD G B AL MIBef i) L GSH-PX (45 i H kit A
P ) S AR LY MDA (P9 —J8) # H, I o e At B SRS 8/ s UM e b i) T 45 DC 20 i 2%
B (P <0.05) X SE I WMIAC I 25 AN 22 4 T HLRAT FEAR Ml HT AL T 8 B 5 S e 1 i D RE D 2

TEH
SRR MUAC I 25 s BRI 5 USR5 DUREE s 58 S )
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The Investigation of Blood-lipid Lowering , Anti-oxidation , Anti-ageing
and Immune-enhancing Funections of Edible Wolfberry Sprout Extract

HE Bin' ,ZHU Ming-xing’ , WANG Li-ying' ,WANG Hao’ ,ZHANG Xiao-ming’ , WANG Jie’ ,ZHAO Wei’*
' Ningxia Sen Miao Science and Technology Development Co. ,Lid ,Ningxia 750011 ,China ;> Medical
Science and Technology Center of Ningxia Medical University ,750004 ,China

Abstract : This study was designed in an attempt to reveal the health care functions of edible wolfberry sprout extract, and
the principal components analyzing was done before administration of the extract to testing animals for potential health
care function searching. For animal testing, The rat and mouse were routinely oral treated with the extract for a deter-
mined period (+at for 30 days, mouse for 40 days) respectively,then observing the animal’ s physical state, physiological
and biochemical parameters changes of blood ,as well as the extent of immune cell proliferation. The results show that the
edible wolfberry sprout is full of functional components,such as polysaccharide, falconoid, alkaloid and etc. particularly,
the content of polysaccharide,B-carotene, alkaloid are 7. 6% ,4. 64 ,49. 64 mg/100 g, respectively,which are greater than
that ‘of wolfberry fruit. Additionally, eighteen kinds of amino acids were detected in edible wolfberry sprout,and eight of
them are essential ones; The rats blood has no significant changes in terms of the physiological and biochemical parame-
ters after long period treatment of edible wolfberry sprout extract while the lipid-lowing function is found. The scanning e-
lectron microscopy photographs verified that the extract has no injury to mouse small intestinal villus as the SOD ( super-
oxide dismutase) and GSH-PX ( Glutathione peroxidase) value rising up,and the MDA ( Malondialdehyde) value goes
down in mouse blood. The flow cytometry analysis shows that the mouse spleen T cell and DC cell have a significant in-
creasing (P <0.05) after the long period treatment. These all suggesting that the edible wolfberry sprout extract is not
only very safe ,but of blood-lipid lowering, anti-oxidation , anti-ageing and immune-enhancing health care functions.

Key words : wolfberry sprout ; blood-lipid lowering;
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AL ( Licium barbarum) JZ i BHFAC & 22 4542 XL
TR, e SR, WERB AR
A E Y ICE: TR AL, 24 TN R A, 4
RAEF S BCR T, BHIAC T3 LR, 24 HE B2, al
UL, BRARSA , M AC 4 B AR A B AT AR s )R A
(B MRS 2R MIAC B s, EPEBR H 0, al #b i
i Af, WA H, BErTAZY A, Wl MBS
XEFHFCEIIIT (e Ge 2 5 T AEAAC R 52 | | et
FACH ZF A £ D B ATE AT AR R B AL
SEEAT R B BT PUIVAR B 55 S T
HEAFEETR " o S0, MAert s &
A 2Bl THECH B R A5 D RE R 0, X 28 34 S M AT
I 2E A AR T BE DRV P I ) R S <
2957 (AT L 5 ) Sl T B AL T B
ERE R AR AR A R RS, i A
FEJEE S L, T LU 2 — AR MO AD , A T2 /Y
WFFRFIIF KBSt AT 9 5 (At A 1
) MIAC I ZF R BIEFE X &R, 6k FLRE AR L P44k L Bt
T PSR AE T B N RE DA B A LA — >
WA RGN

1 MRS

1.1 #R5H

MR RS2 KA i 257331l e e B AR A5 B
AR A BRA BIRE R TAL 6 57 ML A SE K f 7 Al
9 57 (AL 1S )AL 2 SO AL B
LT (T-SOD ) | % ( MDA) A5 B H ik 46 )
fity ( GSH-PX) il 2 12057 5 W e s A i A ) AR AF
FEPT IR [ 55 | TED PELLA 23 w] 5 R 1 A
Alfa Aesar (TRIE) e A FRA H; 2B B K
RBEA 2N = BT Bl R HETT U A2 Tl
AR AU AR 23 B F AR R A= 4
ARILARLT] ; 225 PREW F V% 35 5% B 57 (Sigma-
Aldrich )3 i =0 Pt 8 PE-anti-mouse CD3, PE-anti-
mouse CD19 Fll PE-anti-mouse CD11c I H Biolegend
NG
1.2 SRI{NER

FEEE (S-3400 N) 1 [ H A H 324 7 5 Ac-
curi C6 Ji=UANME /3 A4 F & = BD 4w, 55
BRI B DALY H 26 E BECKMAN A #],
1.3 LIz

SD KB, . CSTBL/6J /INER 23 I A L ¥ 37 3 e
SRS PRA T SEE S SK MR 5 Se 2l

W91 JEZE A W I B8 3 0 ) R e P2 AT A 5 SE 5 A
5%, R ORI S A B I BE Ry 21 ~23 °C W JE
60% ~66% , LK KM - SL5 sh P ZAs £ (Hnl [
K

1.4 XWHE

1.4.1 AR Bt 3F 3B 0 ) &

G BRI AC I 2 e AT SR S, 28 T R (121
CALFE 60 min) IS %41 2 %5 I, 2508 7% 55 ik
PRI A, & A HLUE W, b s, B 25 R k. 2%
JoT K B T e 7% AN T 2R VR A LR mL
H2529 2 o MRAEAR I
1.4.2 mo-em

MR 2 SRS R B ) SRR 2 B-
A MR BilEER (VBL) (% BTR (VB2) BRI
FR(VC) MR FHERm . S i K S I A6 I 4 531
$i:18 GB/T 186722014 ZEW A" .GB/T 5009.
83.2003 .GB/T 5009. 84. 2003 .GB/T 5009. 85. 2003 .
GB/T 5009. 86.2003 . GB/T 5009. 89. 2003 . HPLC
% AeeE " K2 GB/T 5009. 124-2003 #47 .
1.4.3 4 kit
1.4.3.1 RESHAKLAES

TEH 30 H ARH 28 180 ~220 g Ay il B i
SD KB, BEHLA N 2 2l SCHRZE B 45 T Mkt it 2F
FEICY e B RN 20 o kg, BER 1 IR, JESERE H 30
d, 1EH X R VE USSR A R K . 20 o/kg HOTE B
FR T A TS GG AR AT AT R i R RS A
BTl IR B 45 20 o/kg S R B AR H O H A fck
Fl .
1.4.3.2 /INROHIHES

VEH 120 H,IRTE 20 18 ~22 g [ fidt J3E e
C5TBL/6 /N, BEHLA A 6 41, 2351 R M A i 25 R HR
Y o AR AN A AT SR B EY AR
HRAEF X, BRHER 1R R8240 X IEH
Xof BAZH HE DL R AR B ) A R R 7K . M A i 25 4 L)
% R B W40 5,10 mg/mL K 15 mg/
mL, 3 5 RFRI 2 20 mL/ kg, Mk RS2 BCHIC | o
B30 R 5 .10 mg/mL, i B AR FRR #2520
ml/ kg,
1.4.3.3  KERIMERE ME KA HFE ARG

30 RFFLLE B0 45 G, WA K BUR #ieik
A BOA LS Bun It g, fH 4 A
AL AT AU BA AR FR BRAG
1.4.3.4 /NRUNAHSERA , MLTE K M5 20 b i 1
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INEUNBEL R A BUESEE 40 KI5 /MR
NG N BT IF S, BT PB @ g gk 5 UK, BRIk 2
min, SR 5 2. 5% B9 8% R E 2 /N, 5
PB 2% oy vh sk 3 W, [ B W /DN 4 — 2, P 1%
AR 5 1 /NS T PB G2 ohili sk 2 Wk, BRI
15 min, 2T K 50 5 H W B R 30% . 50% . 70%
80% 90% . 100% Hy £ B £ 47 B B i 7K, 451K 10
min, BAKJEEREA LA 75% BT BErp, 58 15
min, FREENBFREALA 100% fAUT BE, 20 °C ok
R E 20 min, U O BL2S TR L2 TR
TGP O REAS IO L2 W U AU 4 A B , 44
AL B R TR

M7 K _E R 15 S5 40 K5 A/ BRUIALAE
BRI/ BRI T , SR ELISA Y5 46 I H: rp py 8%
(MDA) , 43 JBt H ik S8 Ak Wi ( GSH-PX) , Sl 45 Ak
Y ALREE (T-SOD) 484545 , Jy i WaR G it i 45

VLT UL 200 L 19 000 A < A /) L S S o
UG ARFE/INER, TG TR UM I IE S , SRS I A T
() PBS, Je el 8 /5 7E 300 x g,5 min 5/ B E
O, F 3 R N B B 440 0 B A 2 R
P L A LA R A T 4 L A, ARSI

OB e A2 A 4R 20 mL, DL 1: 1 (v ) AR
EA R A B R B A R R 800 X g B L
FAF T L 15 min, SR 5 W IR AT 325 W 5 T
FL 0 SR A 22 225 1 RO, PR B0 1Y
RPMI-1640 15373 (PBS AfLL) 7£ 500 x g,10 min
FRAMT VR 2 K, B i FHANGE 42 RPMI-1640 35 57
PR AN B 2 20 10° A4t/ mL #5 o Al
PO A G 0 52 BG4 5 2 43S 5 41, B, PE-anti-mouse
CD3 #H . PE-anti-mouse=CD19 2. PE-anti-mouse
CD11¢” PE-anti-mouse CDI1c isotype 2H ), Blank 2H ,

SCHGRE S 4 BB Y5 20 min JEUREE 2 x 10° A4
AT 1.5 mL EP A SRl gE 3 48 ([R) B A
B BT B A4S ) L 7E 400 x g,5 min Z&4F
TELOEFE B, B 1 mL PBS YR E AN, B
OIS B VR PIIRE , LL 50 pl PBS Yl H 4
Mo, RIZFEXTREAE A S5 pL PE #pic ()29 %T B e
RIS A 5 pL FITC \PE 5% APC fic it A
Hye TR, 150 B YL A 2 5l A S . PE-antis
mouse CD3 £, PE-anti-mousé” CD19 2, PE-anti-
mouse CD11c, PE-anti-mouse” CD11e; il A 1mL ##
[ PBS, 400 x g,5 min 264 F B, 75 L3 B4
DB 2 3 5 AR 4 4 4 A i 5 EORR AR i R T 200-500
L, 1% Z2 5 WY [ 0 7 ot X 40 AL 43 A
DL FSC [SSC e 4 B , LA [m] AU X6F HE A5 0 B0 % BA
Xof REAE R 43 JF R 55 AN IR @Al 1] i) #MEAE, 23 B ik e
b FHA 4R T 9]
1474 R s 32 B W7

U 45 g SPSSIS. 0 &t i 2 1, R
Student” s K 50 H7 , T A 2 A Mean = SD IR,
P.<0.05 HEitE X,

2 IBHER

2.1 MIEHZFRRLESDTEITLL

FACR S AT 25 SOt rp ol 20 3
W R RS BT N R M P AR R ARG
AR I 1o GER R, 28 2R A 35 1
B TR SR A, BRI R (VBL) %R
(VB2) EECRR (LA T 31) CHRR A &5 15 R S A
UTERME AR, B-91 8 D3R, 208, A= Wl ( LLBH S at)
A TR . BRI MIAC I 25 R G 20 |
RO, B i ) 5 BB R

Rl FEHAERFREEAAMDEE SESEER EYRRSERNSE

Table A The content of total saccharide, polysaccharides, vitamin , alkaloid , total falconoid in wolfberry fruit, sprout,and mature leaves,
respectively
84344 Bk Content name HFE T Fruit HIAT I ZE Sprout JEHAFEI Mature leaves

JEVBE Saccharide (% ) 50.21 4.52 6.25

2 Polysaccharides( % ) 3.26 7.60 3.75
B-H1 NZ/ (mg/100 g) 1.25 4.64 5.63
Wil 2Z (VB1)/ (mg/100 g) 0.06 0.07 0.06
B (VB2)/ (mg/100 g) 0.35 0.32 0.25
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423% 1( Continued Tab. 1)

44 FR Content name HIFC IR Fruit HIAL 2 Sprout AT I Mature leaves
HEPUIRIMAR (VC)/ (mg/100g) 177.82 15.94 20.63
W%/ (mg/100g) 1.47 1.25 1.06
A= ( AFIEERRAT )/ (mg/100g) 19.20 49.64 23.01
SR (ST /% 0.16 0.08 0.08

FAC RS AT 25 S s i e U R 35 1A
MR I 20 SRR, 28 E R R & i
AR TR RO RC T, L B R A R S Ay
SR S 5 (2% VL &) | 58 SR 1 & i

SR 2P RS (2% BLE) . 93, W 1 06 £
WU 18 FECIEIR, Sof 8 R A A TR R
-

R2 BMIEBROANEFHMRER FREBMHHSE(%)

Table 2 The content of amino acids in wolfberry fruit, sprout,and mature leaves ,respectively (% )

A4 Bk Name of Amino acids HIFDSR Fruit HIFC 25 Sprout MR AT Mature leaves

REHWR 2.10 2.75 2.17
AR 0.45 1.26 1.03
V2 0.63 1.26 0.92
HRER 2.11 3.24 2.54
HaEmR 0.32 1.39 1.21
(g1 0.66 1.48 1.29
AR 0.44 1.51 1.25
EAR ND 0.37 1.21
R 0.37 1.16 0.92
SERMR 0. 74 2.20 1.82
Ji% 2 R 0.24 1.05 0.90
KNE R 0.21 1.38 1.09
wER 0.38 1.63 1.24
2H R 0.22 0.46 0.37
AR 0.75 1.43 1.08
i 22 1.40 1.41 1.03
&% ND 0.35 0.26
R 0.13 0.26 0.17
SRR AN 0.15 ND ND

7 :ND” = Not Detected = AHH!,

Note:ND = Not Detected.

2.2 MRBRERMBFELIERZ I BYEH .

FH AR B i 2R R 1 20t SD R RLHE E 30
KIF o3 BRI , A7 A BLAE AR AR A
HARIWF 3, BRI, m i A a] 9 18 3%
A TR BRAE AR W] AL, R0 A B, H
T = 1 5 R 5 A H AR A O 2 (P <
0. 01) , 3 i WA M AT I 25 ML 48 ) oA AR 28 10

2.3 IMR/INERERW

FHAR b s R ) i 2R R M 0N B 2
40 d J5 , A R BSOS/ N s 91 B 4540, 45
(W) s, /NR/NA S EHED 0% , R DG R
T8, H 55 1E 5 X BEZER L, 45 700 5 i i 2 S i 2 56
NGBRETHE
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Table 3 The physiological and biochemical parameters of blood in the rat after oral administration of extract of edible wolfberry sprout

for 30 days
FEHR 2 K Parameter TEHE XA (x £5) Control group K4 (x +5) Test group
JHZT 2 TBIL 1.25 = 0.40 0.43 = 0.45
B EE ALT 44.90 = 7.53 53.70 = 7.23
Hh =5 TG 0.79 = 1.73 0.30 + 0.01%"
B EnLT 2 DBIL 0.40 = 0.08 0.40 = 0.082
2 BL i AST 161.48 + 14.98 205.457+ 23.45"
R i 2 11 I [ B HDL 0.93 = 0.14 078+ 0.10
k454 04T % 1DBIL 0.85 + 0.33 0.17 4 0.29 "
A U G g/ AR T 5 %W AST/ALT 3.70 + 0.94 3783+ 0.24
%% 14 i 2K 14 1R[] B LDL 0.35 = 0.1 0.30 = 0.02

52 AT IR A, © P <0.05; " * P <0.01,
Note ; Compare with control, *P < 0.05;** P < 0.01.

LAkl 3

e TH 2 R R4 WX

1 MRETIKE 40 Re/NaAEHHRRERE
Fig. 1  The micrographs of small intestinal villi in mouse scanned by scanning electron microscope after oral administration of extract

of wolfberry sprout for 40 days

2.4 sHNRRITE SOD MDA K GSH-PX #54R% M e MIACI 2 41 B 0T LG 3 T R 03 R SOD K F
JIAR R R T ZERR Y XN AT HEE (P <0.05) s MR b R VR B O AT I 2 201 PTG A

Ja SRR X IR LA (WL 2) J5 A B A L SR L Y GSH-PX K (P <0.01) 5 25 v FiE g
™ AL 2F LA 1L 3 B ARG 1 7% 7 MDA K (P <

ol ZFH0 mg/mL

S s, 0.05) ., [, M4 i 28 48 By B 7 SOD .,

2415 mg/mL

: GSH-PX [k MDA 1T, AT BE 4% e 2 WL BT 4
& LANR OSETB - (I

2.5 FtEW/NREEERZR
Xof S5 /N R A TS M R U 25 SR DL IET 3 A
B2 MREBILK 40 d FNRMEHA SOD MDA & P r Rl LA Y 38 2 0 AN [R) 4 33 20 20 0l 9 S 45 7 A
GSH-PX #&#R [F) e B2 MR SR B2 ) (5,10 mg/mL) 5 M AL -4
Fig.2 The SOD,MDA, and GSH-PX values of the blood in g (5,10,15 mg/mL) ,éé/ﬁitéﬂiﬂﬂiﬁ{ﬂﬂkfﬂﬂ
mouse after oral administration of extract of edible AHIAD I 5 3 AHIAT 209 T 40 525 f 0 BR 2
e oo o HICSULBIS IR (P <0.05) (o 4L 5

A H X AR s <055 -0 = N 4 v =1 B i 9H .0 A~

M GSH-PX = At H lad Akl SOD = ALy (Ll o ;FE/‘EH;Ef\j":@g?‘;ﬁg;ﬁ?éﬁgsgafj;fﬁﬁléﬁiéﬁ
Note ; Compare with control, * P < 0.05;** P < 0.01; MDA = = = - - s ’
Malondialdehyde ; GSH-PX = Glutathione peroxidase;SOD = Super- H I 4 & (P <0.05)  [HAAL 23 = i T

oxide Dismutase. DC 4t K15 T A R e BE O MO AC SR 2. T 4R
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2 TR MO RC I ZF SR IR RE A I SR AL 1
TBEKF JEHOR AR e e RE ST, i DC 240 i B 4
Z ERE MACH 2RI RES B2 LR ) 98 e
LhE SRR RE ST o

*x BB T4

N Hi i H6mg/ml
B8 i 4410mg/ml
mm ffd rSmg/ml
Hi#c 1 10mg/ml
H A m15mg/mi

A N
T4 B4l DC4i i

B3 /MREBRE 40 RE/NREKEHEAER T 4.8
#Ra R DC fHRaH) & EXitt
Fig.3 The comparison of the content of spleen T cell, B
cell,and DC cell in mouse after oral administration
of extract of wolfberry leaves for 40 days
52 EX AL AL, P <0.05,

Note ; Compare with control, * P < 0.05.

3 itipSLie

RS 2R D AT A ) A SR -, O e
BAER S MR S SR 2 Ak SERAE TR
P a A I DROs oy, i BLRAT R PR, AR 24k
TETHIBON I 0 & 25 21 7 AR ek A
PR3 T, A 3C 3 2 Iy 5 ok S D T i
7T XA TE . 220 ISR ma S B A K B9
I ZR AL RS TR 32 A A W Y, BT S
KW, 2R EA LG | U S5 G T, B R A
T8 2 IR, TSR — R AR R, 7R A R P AR 7
PABAFE H L AT LABRIPTIF A 28 0 R i i k£
AR U R AR B 05 45 A 5 B B A
S B R A EE A HTAR R U | R ML PO 7
SRR p N B U R e
TR LRSS TE MR SR i R A
= HHAREM e @ AT R 8, XL
PRI AEMIRC M 28 S ORI N B
[ IS A5 i G W g A P 28 S BBOHAT e LA T4
e BUFERE LI RAR m e IR, T LR F A
FEBANTT L L LA R0 o3 A 20 73 ) ) Jo
fifi
T3oh B B A W O ML 2 55—
R, I TESRMIAC M 25 B A W RE SR (E ) — B 1A
o [FE, ASBFSE 38 o 75 40 B K7 LR AT X oY
Je B, MORC I 24 UYWL B3 7 ) A AL B

Jel i AN DC A R, ARG T 9k 2 4 Y
i, DC A A R R R RE A8 8 R 4R T
AR5, O H DC JE C AR N Zh B A ot | E— RE T
PEif R T 4 i ) & BRI e 12 40 i, 2 5 3l L 9 4%
FNAERE GPE R A Th LR o DR, A AC I 2 fi iR
Wyt 2ok (F) R T 200 55, 2 T 4 R A K
PEP AR, BN o 7 ALY S ERE Jo B4
WA LR ILAN I

3.1 BaStHhAm

FPAC I 2 R 21 ) SRR PR 1K 18 i, o
8 MW LT B LR , - HIMEE A A SR & R
i AL AT o M2 R B0 B
AWt -1 D R D REME L), b 2 B
B NER EYI SR N T 6% (4. 64.49. 64
mg/ 100 g, X LERETY 175 24 S MIAC A 52 Hh 35 i Y
2 ML A J B 8 2 A e (BR B9 DR .
AR SR R B B  VC R T AACIH ZEA1, AL
JRST B T TR L v R 2o 0 R R R
AR5 2 A
3.2 REMMEUERARZINAE

I BTSSR R MR A TAC 9 = (4
AL 15 i ZE BRI I A 20 /N BN 906 1
A s, ELREAEAR i/ BRUIAL S h SOD, GSH-PX {H &
BEAIE MDA R 4 99 ) o 11 i & 7 A A ik 2 4 i
YA 25 R R Rl i A AR AL 4R br B A2 4k, i HL
WSS B RE MUR AOAE T, IX DL AAC I 25 22 4, REAS
EBIHUADT AT ST 2 LSRR AR A VR
3.3 &EERTE

T MR AR 5 2R s R, KR O R4 T
FpAC I ZF SR ICYT BE S 4 = /N UL T 7k 2 40 g ) DC
2R B 5 A XU T AR A I 2 RE A 1 iR L AR Rz
BRI, R R AILAA (14 % IR G i T RE e B AR o e g
7.

BT S MREH A 1S ) M AT
SFIRBWIABUE IR EE , &H SR UIRETET Py,
i B aIHF , BAFENR DU U e B o i
TR T PR, R —ME IR R, B AR
D RES B4 4, PR M AT S — LB AR 9 f A
il At RV

&% 0k
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