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A ST A RN R AL 18~20 g T 11k P fidt E L 1A ol
(KM P /N B, T 30 72 K A AR W B R B 1 A5 BR
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MoK
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mg/kg) | = (250 mgr/kg) 7 1 2H LA K B X B4, B
R E R IR 1,

RUHEE G, /N ERESEAERIK 12 h, 5 BOR Bk
B, 4 000 r/min B0 3 min, B3 £ F 5 W 3 Ab
BE S5 BUFFRIE , F 0 °C A= #1ER 7K Pk 25 36 1 1LV , i 40K
BET IR PRI, A A BEER K B 109% F 5925
L3 5 FF R 50 3% 349 B T ok 5 . SR AR &)

S LT K IE S 1 (TP) & & B Ak ¥ 1k 1
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(MDA) & #t
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Table 1 Animal test method
¥ it EE A
= G 3 #(B) + - - -
& & 4 (L) - 0.21 100 -
A 228 (M) - 0.32 150 -
& % (H) - 0.53 250 -
fa b x5 B8 (P) - - - +

TE 47 FRMEE 0.30 mL A B ER K/ 4R - RN RHET L

x2 EBEEFRERRARARAE
Table 2 Test method for blueberry pulp
BABRE BAHX

28 %) e AHIN NBEFERE BARLF
= /mL FhElg
xR 4R 5 9 - -
* 10 - -
KA % 10 100 1.16
* 10 100 1.16

=" RN AR A

®3 MEFERHESE(FEERNE)

Table 3 Determination method of visual fatigue symptom (Semi—quantitative integral method)
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1.4 HIEQEMREZDH

AR AT 3 CORAT , 45 R L S A5
WETT 25 (xxs ) e, KA SPSS 26.0 i AFE17 84
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9.0 HIT4 K,
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Table 4 Daily judgment criteria
5 F 5 HE L
0 IR 57 9 R K &
1 JERAZ B R g A M AR A AR RS ] WO AR B
A

2 JEARGEAE S BT I AT B AT IR A

3 EARHA RE ARG 10 s BB T AL

4 AL 3 5 K

Nz 5 o Xt/ BREE AT Ak B2 I 45
4 2 A/ BRI RG22 S (P>0.05), L]
S AT/ B PATR] B AR BUAR L, AT LR UE /DN B
S AR BB b T 17— 7KF ., #EE 30 d Jm ,
AN B S v R B LA L 2 R R (P<
0.05) , & W11 4 0 4 IO mT BE X/ BRUAY 2E £ A
A HEVE R, /N B T 2 33 e ) A 4/ B
PRI AR LT B AT R T 2.28 g, AlAEJE/NR
-3k 1) 2SO 1.5~2.0 mL, A R R 1 Y
I AE TR B RS ] S BUN R R R TR
T B S SR TR SR A2 B, AN B
PRI

x5 EFFEENDRERENZN
Table 5 Effects of blueberry pulp on body weight in mice

20 51 MR E g &R E g AP EmEAKG D RHE/A RTDRMEB/A
B 27.39 + 4.66° 21.73 + 3.88% 0 0
L 26.12 + 1.22° 30.78 + 5.74® 0 0
M 25.77 % 2.66° 35.75 + 1.99" 0 0
H 28.85+4.11° 26.57 +2.44" 0 0
p 26.59 + 1.45° 32.92 +2.57* 0 0

AR A 2T B PR 22 7 (P>0.05) , AN Rl F RS KA 3 1 22 57 (P<0.05) .

2.1.2  EAREIERE /N RUNEAS R B R RS R
KRR BB 3230 /)N BUBE 25 B0 52 0 o0
JTFHE RELRE Al RS Sl ML A b 2 S AR
BaE, HRERA T LR e AU HLRE R fig
() 4 Sz e H 2 ORI

JUE A% R B 6, 4% 70 Bk 21 22 18] 9 Y L 8%
O FF DL BC I AR AR BOE 22 N I (P>
0.05) ; T X E At JHE 2 28 %50 BLHE 1 20 /D Bl 14 Bl e
o RBUR /N, % EENES T/ U R IR i BT
AR A SRR R, TR BRI AR Y R TR 5

EWACRES , i T WA AR, S B0 B ek
E/IN AL AR P AT AR H WA I A A AT X
/N B 3 BSG E7 THT 52

2.1.3 WA RUHO /I BRI BT E B R E (TP) &
HHE R EA BT DUUES S T RSN
FETE N B I A7 2B i i B il — T IR A B9 I 375 2
A5 2 81 A Sl i L9 P T 4 5 R LR )
FH ST, G T i 2 A S T A A B A2
PRC VR RT, AESh Py SCse rh i i KO e
GRAAEESEE L,
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Table 6 Effecs of blueberry pulp on organ index in mice

28 %) 3 /% AT D /% T /% i 1% B /%
B 0.537 £ 0.001° 4.363 + 0.006* 0.546 + 0.002* 1.113 £ 0.001* 1.115 £ 0.001°
L 0.552 + 0.002° 4.360 + 0.004 0.467 £ 0.001° 0.680 + 0.002" 1.089 + 0.000
M 0.478 +0.001° 3.815 = 0.005* 0.445 + 0.000 0.569 + 0.001* 1.043 £ 0.001*
H 0.496 + 0.001* 4.130 + 0.003* 0.381 £ 0.001* 0.745 +0.001" 0.903 + 0.000*
P 0.474 £ 0.001* 3.807 + 0.006* 0.411 £ 0.002* 0.743 + 0.001" 0.888 + 0.003*
T [R5 35 A AR R 2 B AQ 3R 0 835 M 2 5 (P>0.05 ), & A AN IR P AR A 35 2% 57 (P<0.05) .
[P 1T % R L L A 03 e
L7 2R 115 Tk B 7 A 3 22 5 (P<0.05), 1 It 4k 7, % 'Y = 10 o
VT 5 D5 T L/ UL B S e, 4L = - | wt
ANEEBLA TN RER A 8 T R e e o) A || & L 0 4 ¢
AL RAL S AR SR LR 5% (P> W \ s s
0.05), 7 A oh i Bl b 26 kbR S 220 \ 05 & E
i 2 1 A B R 5 B R : \ z
ok R RS o, wgasr 0 oL NI NI LN 1N,
MEAE 1 R 6 T AT IRAL 1P 5 X8 B AL LA an

FEAE 3 25 5% (P>0.05) o
2.1.4  EREFIEAT/NRARP SOD 3E 15 SOD
RAEHEA AR IR L ) AT T AR AT
ARG R BEE 7 A H W R — &
P DT TH &R T EEAE M, SOD 7E A7 B Y
LR T K5 H B 507 R 0, Al H,0,, KL
YT E LA S — A il B 421, AN i W A AR
T F XN B IR B 1 3 v SOD il 16 g 1 52 1 4n
K2 Fis

B 5 A R T s, /N BRUFFBE R SOD
fifg 1% ) 5 B R E R A S S R R AR
A7 AR i 3 25 5 (P<0.05) ; [R) I g 391 4 2 /)
U E SOD it 1 1 5 BH A X5 BE 2 AHARL , 15 BH 5 5
JEUE e A 2 w5 /N BRURTFIE SOD i3 41, 7F B 54
R R, Chen FFPIA L 28 8 IR0 & &
R B ANF B n] i 32 w5 /N R
SOD R Sk EE m P A bBE M B, SR
FELERAL

/NERMLYE T SOD il 115 77 B B 25 W &5 RO
S5 (1R 3G T A K, H 4% T e 4 2 ) R 2
5(P>0.05) , Z& LAl 250 me/kg X £ 5 /1
AP SOD il 7% i R Btk
2.1.5  ERFEXT/NRARN CAT 6 1520 CAT

B, 2 A B P PR IR L AR G20 s M. ) 4 HL

R A0 2 5 A A R AR T B 22 5 (P>0.05) s A A

W5 B AR A R 22 5 (P<0.05) 5 T Al

B1 EERZMNENEFEERFEZEESEMNEMN
Fig.1 Effects of blueberry pulp on serum protein

and liver protein content in mice
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Fig.2 Effects of blueberry pulp on SOD activity

in serum and liver of mice
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BF, /N BRUFFJIE i CAT il & 1 d5 &, Bl 45 700 et 38
CAT W% 71 52 T RS FEXS B2 /N AR N
CAT B 1 5504 ; /N BUILYE Hh CAT BEIE 1 th Bl 5
A D P A T B0 W A R AR 25 RN B (P>
0.05) H It AT 158 Y 3 e 14 3 2 D 3R 48 A AT/ B
RN CAT TS F7 i 18 it 22 b FE T, Ml
100 mg/kg £ #E4E H R K
2.1.6  WEEEIEIEXT/INEAR Y MDA B 15200
MDA & 3t nl Jz i B P B o ok 4 fk i) B B
MDA 5 ft /b | U B ALK 40 it 32 45 475 R B /N

WE 4 s, iS40 BUFIE MDA # &5 %F
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Fig.3 Effects of blueberry pulp on CAT activity

in serum and liver of mice
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2.2.1 AR RO 233 IR K L AR R R A A0 AL
B K] 8 AR A5 SRR LA B ] 1% i 7 7E —
AN AT EIRIRES, Bk LA BT 4R RE
77, BIVHR WLBCRA 9175 B, W 08 =6 448 1 A5 0l 4% 9 3

HEZ A b33 B sl | 100 B 3 5 I S PR I
Xt /NEAR BT R AR ] T BURAER ; MAEE R
1A 150 me/kg BF, /NEUFIE MDA % &2 f ik,
4 (2.64+0.58 )nmol/mg prot, 3 H. 575 (1 MK . = 7
2T AE LA AR TE B 25 R (P<0.05) ;2 R A
JRHHEE o8 0.53 mL, BIAETH FEH &M 250 mg/
kg B, /MBS MDA & & L, B 5 HERE
ZHAH O S A7 TE 1 25 5 (P<0.05) . i i nl
JH R R R R BR A TT LA B BRI N LR Y
MDA &, A ZCHs 30/ B o B I 2o 8 AR AR
M.

g [ Ii%MDA B
oo 8 ac A i N S FFEMDA 115 N
£ s
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E 1 £
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Fig.4 Effects of blueberry pulp on MDA content

in serum and liver of mice
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Fig.5 Effects of blueberry pulp on visual fatigue symptom score
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Fig.6  Effects of blueberry pulp on visual fatigue symptom score
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Fig.7 Effects of blueberry pulp on visual fatigue symptom score
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225 WAMFRAEAZL  BHHREAJE (Duration of
photopic vision )27 iy BRI (] 55 73 400 I5F ] /) EF
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Fig.8 Effects of blueberry pulp on total score
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Studies on Antioxidation and Alleviating Visual Fatigue of Blueberry Pulp

Cai Yinan', Wang Lebing', Li Dehai'*
(School of Life Sciences, Northeast Forestry University, Harbin 150040
*Key Laboratory of Forest Food Resources Utilization of Heilongjiang Province, Harbin 150040)

Abstract To study the antioxidant effect in vivo and the effect of alleviating visual fatigue of blueberry pulp, and ana-
lyze the correlation between the antioxidant function of blueberry pulp and the effect of improving visual fatigue. The
protein content, superoxide dismutase (SOD) activity, catalase (CAT) activity and malondialdehyde (MDA) content of
mice were determined by kit after 30 days of low, medium and high doses of blueberry pulp. A total of 40 volunteers
aged 18-22 with visual fatigue symptoms were selected and randomly divided into control group and trial drinking group.
The trial drinking group drank 2 bottles of blueberry pulp (100 ml/d) every day for consecutive 60 d. The results showed
as follows: Compared with blank control group, the serum SOD activity of mice was significantly increased to 610.76 U/
mg prot, while the serum MDA content was significantly decreased to 4.82 nmol/mg prot in the intake of 0.53 mL blue-
berry pulp (P<0.05), and the intake of 0.21 mL blueberry pulp could significantly increase CAT activity in mice to 8.58
U/mg prot (P<0.05). The human body test showed that after drinking the blueberry juice for 60 d, the symptoms of visu-
al fatigue and the duration of photopic vision were improved in the test group, and there was a significant difference in
the male group (P<0.05). Result: Blueberry pulp has good antioxidant properties as well as good for relieving visual fa-
tigue.

Keywords blueberry pulp; anthocyanins; antioxidant; duration of photopic vision; visual fatigue



