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Abstract: In this study, we prepared seabuckthorn Vp powder from seabuckthorn juice through high-temperature
sterilization and subsequent spray drying. The contents of amino acids and vitamins in the Vp powder were detected. In
order to investigate its immunoenhancing effect in mice, immunity-deficiency mouse models were induced by intraperitoneal
injection of cyclophosphamide. The thymus and spleen indices, routine blood parameters, macrophage phagocytosis,
serum hemolysin level and spleen cell proliferation ability were measured. Results showed that seabuckthorn Vp powder
contained a variety of essential amino acids, and vitamin C content was as high as (18 266.4 = 201.1) mg/kg. Compared
with the model group, the Vp powder (1.0 and 2.0 g/kg) could significantly enhance thymus and spleen indexes in mice (P << 0.01),
increase the amount of white blood cells, reduce the proportion of lymphocytes (P << 0.05), enhance the phagocytic
index of mononuclear macrophages (P << 0.01) and serum hemolysin level (P < 0.01), and improve spleen lymphocyte
transformation. In conclusion, seabuckthorn Vp powder can obviously enhance the immune function of mice.
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Il R R IR R AR BIEESET
xR AR #HEKEH. FIJERERA
FESigmaAF]; ML
e (sheep red blood cell, SRBC) R & 2R
PHEAR AR : EHZER (barbital acid, SA) ZZMHK.
PREIMTE  SRie = BATHI %
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B-290 LM% TNl Fii LBiichiA Hl; L-89004
HENE R T HAHitachiA ;5 Alliance 269575
OBAR B 2487 M IES . Enpower B HE T 3 R 40
F[EWaters/A 7 ;  Sysmex XT-1800ifL40MI 3 #r4  HA
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EEMDAF]; MCO-15ACYIERE 34 HASanyos
Al; HC-3018REEAFE LN 2B R EEREA
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1.3 ik

13.1  VBvpk A~ TS

BTG VD R G mR R K E  (100~110 °C,
30s) , ARJFIREFFIRFI30 CLLTR . VTS VD R
7t 200 HEAM LI, W6 GRE—3~5C) , #%
11 (V1v) EeBImANG R 2 2P R (60~80 'C) , fiid
2~4 hZE R E TR, K200 HIEA T IE. FIH
HAEBETERABAT T, TESHW T TR
R E180~220 C, MR E N80~105 C, HEZ
% 410~50 Pa.
1.32  VWERVpk I EZ R o H

K 4= E B0 & LR 4 A 8 B i R R
. OB M AI30 ming B TAS Bk R

FAES Fh g (4.6 mmX 60 mm, 3 um) ; AH¥ES57 C: &
MR35 °Cs 3 B G2 E0.40 mL/min; i =i )z
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AR BTS2 R I BV Ry AE Y AR R R R & &
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5pum) ; MR N30 C: WBHAHFIE N1.0 mL/min;
28 N ROCEE L AME N E5, VB Ll & K 360 nm,
AW E P K280 nm; HEFEAFUN10 pL; JiBhAH: &
1 000 mLZ &3 A A 700 mLEBZEKE, IS0 mgZ, —
U .1 (ethylene diamine tetraacetic acid, EDTA) .
1.1 gBEke R BNV i, IMAN25 mLIK LR, S mL=4
fz, JTpH 3.4, EHEZEZIE, 1$0.22 pmER. I
820 mL iR AR 5180 mLH VR &, A i i < RIS 31
WA

133 /MR EEAE T

SPFZAERR/NERO0 R, MEYE, A& (20+£2) g,
i R g 25 R A = 2t s O B 4k, S IES -
SCXK () 2009-0009.

90 HU/NRBENL Y NS5 A, ARIKCONIEH SR, R
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ik (1.0 g/kg) FUEAL, IF 5 S HR A RS 7Y 20 42 4 o o
BEEAERHIK, 821 d.

B IEH IR A4, HAd HANRB TAA R HEISR
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(5mg/mL) 10 pL/fL, 4kEER 954 h, BiRg5RG, #ik
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£1 PEHVPBEERSE

Tablel Amino acid contents of seabuckthorn Vp powder
FEMME  ER (100 || EEmME SR/ (1009
KA 0.537+0.006 Tt A R 0.069+0.001
izl 0.080+0.001 HETR 0.011+0.001
EA N0 0.1020.001 HER 0.073+0.006
BE 0.161+0.010 AR 0.022+0.001
HaE R 0.043+0.003 Jili 2 R 0.013+0.006
R 0.052+0.002 AR 0.137£0.010
ety 0.039+0.001 NIRRT 0.00
SRR 0.033+0.001 AR 0.00
SRR 0.007£0.001
WMRFR, WHVpH R ERCAR. BAR.
FARMRELS ME R, Edhaamssik (0.161+
0.010) g/100g. [FEf, YWEEVpkH, VCEEEIEL

(18266.4+201.1) mg/kg, VB &N (85402) mekg,
KK HVB,. VBg. VB, B AL
22 EEVpRRE /N B BR TR R R B R

#2 PAEAREHEBEAER (x5, n=18)
Table2  Effect of seabuckthorn Vp powder on body weight changes in
mice (x 5,7 =18)

i k5 &/g
1d 5d 10d 15d 18d 20d
R AL 225415 225+1.6 23.8+1.9 242421 243+19 23.8+2.1
[t 24+14 232+15 245+1.8 253420 23.5+2.3 222420
R 27+17 229+1.8 238420 245422 234423 219423

IBRVPRHEAIEA 233416 232418 247+19 256420 242421 223422
PBRVPREAEA 223415 225+1.7 243419 255421 242420 226422

£3  DREEESEBENELER (15, n=18)

Table3  Effect of seabuckthorn Vp powder on thymus index and
spleen index in mice (x x5, n = 18)
ZH ) W RR4E %Y (mg/g) JENEFE Y (mg/g)
B IR AL 2.74+0.25 7.46+0.52

AL 0.78+0.1244 2.3240.18%4
WA 1.104+0.23% 5.514+0.41%
VRV pA G B 4L 1.3340.15%* 5.99+0.44%
YOIV pky R 2 0.94+0.07* 8.0440.49%

FE:AN L SIEEXTRAA, 250 (P <0.01);« SERIHMLL,
ZES R (P <0.05); %« SHERAMLL, 23K EE (P <001, T,

W2, PR, ANRAEEN BB )G, KRR
WHIE TR (R2) , [RIIN RE6E 51 kS S R T o5 1 09 B
6 (R3) o WaRARAE R Zh Yk N B2 e g e,
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B, YRV B CTX T U/ B S e 8% T 18 50T BT 1 2
IELEARIRER

2.3 VIRV PRIG /N BRI TR AR KRR

x4 AARAEMSH (xts, n=6)

Table 4 Effect of seabuckthorn Vp powder on routine blood
parameters of mice (x x5, n = 6)
o ﬁﬂﬂﬂ%ﬁﬂz/ Eéﬂﬂ’;ﬂﬁi&/ EA atiz et
(10%1L) (10°L) LLfl1% LLfl/%
TEHR AL 10955175 921£1.24 78.01+9.52 1261£1.55
R 10674189 607£1.09"  37.354439°"  3528+3.89""
HEERA 9984202  9.06%132%  4452£547%  2552%3.14%
DHVPR KA 9.68+1.95 6.8410.95 39.45+4.64 32.97+3.62
DEVPREAESN 9944217 843EL17¢  4305£506%  24.6313.36%

I A HIEFWARAMIL, ZREF (P <005. FH.

WRAFTR, SIEH M RAML, BAACTXRE
3 BN S PR A B, DRk R L, TR
(N AL b At NE o PR E AR R aR e L AT
EFIE VPR (2 g/kg) REWS B ZEIMHICTX B! A 41
B>, BRI A AR L g 5 9 D ot R 40 A B 4
(P<0.05) .

2.4 VYPRWRVPRY XS /N B - A 7 5 T R PR 5

EVEd B EhESY . MEPUREZFIIEE, M
KN — B K/ e s, RIDRT B A . A PN
5 4 B A A - G 200 i 2R 45 1 A It 20 i i
W T ML P BRSR ,  R) b B - 5 W 4 R W R 7 A
B HUAIERE M e ThAE R E B e br 2 —P, WIZRSHT
TN, BRERIESEIG R, SRR, WEkvVpR RENS K
B ER RN R BRI AT RE (P<0.0D)

#5 ARAR-EWMBEGIE (Xts, n=6)

Table 5 Effect of seabuckthorn Vp powder on monocyte and
macrophage phagocytosis function of mice (x * s, n = 6)

415 SRR Tl Ha

IEH R 0.03140.004 6.25+0.55
FEAH 0.025+0.003" 4.83+0.50"
R4 0.031+£0.002% 5.9940.52%
IRV pR R 2H 0.035+0.005% 5.49+0.65%*
VOV R A 0.037 +0.004% 5.73+0.68%

2.5 BV RN BRI I I R
FISRBCHa /MR G, A F=EHISRBCHIAR (i I

5, ExME3 5T, 5SRBCiEdE, " AERI IR

N, FEUMLLER H .o I A 2 A 7KT SO 1 B2 A ) 334

Bl 53 A UL S 5 /MR 25 i T A VR WA I 3R 1Y

A F VPN 2 AR 5 WL AR S s ThRE ™. ke

N, ME MRS R R, WV Eee 53 5w

MiEHCH, SHEMAMLL, WEVpRIK. mrELa
R E45% (P<<0.05) #167.5% (P<<0.01) .

F6 ARMFHEOEWELR (Xxs, n=6)
Table 6 Effect of seabuckthorn Vp powder on serum hemolysin in
mice (x 5, 7 = 6)

451 MLEHC 1l

IEF IR AL 0.85+0.04
MR 0.4040.0244
FERG A 0.69+0.03%*
VOBV PR T 2 0.58+0.03*
YRV R A 0.67 +0.04%

2.6 VDIRVPEIGS /N SRR A B A AL RE T KRR

TR0 32 T S8 (ConA) RIS & A2 BEAR
PRI B S N, 37 A AR ) A 6 L 20 L B o 2R S K A
ORI T O AR O SR B T S, HOBE (A RE
WA B 3 A e BT, IESTCTX A, /R
AR TE e SRR E PR (P<<0.0D) , VWVpHI et
W PR AL RS TR ST, R AR ERKEOCR. 5
BEREAREL, VWBRVPIL. w4 it m31.1%
(P<0.05) #195.0% (P<<0.01) .

£7 DERKERREMAE] (XE5, n=6)

Table7 Effect of seabuckthorn Vp powder on transformation of spleen
lymphocytes in mice (x t s, n = 6)
ZH ) Con A Bl A B3 TE 26/ %
TE 0 2 31.1440.25
LRI 13.314+0.16""
TG 21.3740.32%*
VOBV PRI i 17.45+0.25%
YOIV pA e R A 25.96+0.38%*
3 3w

HAE20MH Z904FAR, [ P ¥ 2% 3 i R BVD i A
TR TR 6 0 19 9 S 00 S P (R e THRE, Vb o g
5 52 e /0 BRI SE T SR AECRE 77, B i 0 It B I3
JIEL ] e O 2 R BRI, i BT AR D
K552 VD IR TR . BRI, WR E & VC.
VE. VB,. VB ZMYER, H “GEREE" 2
Fr, HApvVCEEEIA800~2 100 mg/100 g, FribZ 4,
EESRAR. BAR. BEARELMHEER. HX
Wkrt, AIpiE . WHEAE. LG, A, BEE
Zo RS, WHEHT S ES (pH3.2~3.8) , VC&HE
Fr Gy oy POE A, RORBR 1) 7 v TR SRt 75 2 Vb i v gk
— IR o I v IR I KR R 5 R A AR A M
AR LZHI DRV, Rl 8 3% 555V s i
5K ARIED BRSO, JEE T .

ARSI 5 368 3 3 S A O T 3 ) B 2 T R IR
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