M EmBHL

Modern Food Science and Technology

2013, Wol.29, No.5

ZBEFARRMRBNFEF NG R ZEEEN

BRERIE ', BT, XFE'
(TEXFRFI, TEAR) 750021)

WE: B F N RE R R IR E X,

B K BaAe 30 RR AR, BREAVNZMAEZAELER

Bdhe RGBT ARRE RN LD HETW TR, A 66.67%09 T XFARLEMT AR T ER, IRARZFALFHRST
(17.1548.37)%, MRITAL /4% %(0.1440.07)%, H4it 5472 F28 %,

KB SRR vHE FEF . AEOH
XEHS: 1673-9078(2013)5-1112-1118

Safety and Toxicology Evaluation of an Alleviate Eyestrain Wolfberry
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Abstract: Through acute toxicity test, genetic toxicity test, traditional teratogenic test and 30-day feeding test, the wolfberry beverage was

confirmed as safe and non-toxic. Preliminary evaluation of its alleviate eyestrain effect on human showed that the visual fatigue symptoms of

66.67% of the subjeds were obviously alleviated. The bright durability of their eyes-was improved by an average of 17.15 #8.37% and the

distant vision was improved by 0.14+0.07%. Statistical analysis showedasignificant difference in the results.
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Table 1 Visual fatigue symptoms decision method (semi-quantitative integral method)

8 A 0 I 1 il
LS x, 0% PRI, 14 AR, h&EFHE, 29 SEREK, KREEXE, 35
AR £, 0% 18 B AR, \1 2 AR, 25 ZH IR 3
®A x, 04 A RK LA HARE, 29 ZERKE, 35

LA A £, 0% WA, 15 AR, REBAM, 29 SZWEM, KEEKE, 35
iR 2 x, 0% B FiE, 15 AR, 29 2% TR, 35

o RBERAG 12 KM “BHHATRAG 1~3K1d; 2 H” KT 3K —HR—D AL EE

Q)%ﬁ%kﬁﬁ‘

ﬂﬂHlﬂ J ﬂ
iy e

[l 1 HHM?#RE/)”UIEH% “@” FHE
Fig.1 “Product” word chart used for Bright durability test
IR RRA BRI e T ik e R/, BT
AR B2 1 PR LK —HRE) “ 7 S IE
SEARTTERIE, RrE RS Z A E IR R R IR E O
WP > BAORFFAEE L RS AN S, I E Wl FHF B

1113

< FEUGA N IAA, B BN 5 TR RN AN .
W 5 S S 18] 52 58 2 3 min

THHEANXNAN: HFAE = (L= 0E
B 1] 3 min) x100%
(3) AL

5 P [ A ) SR Az sl
(4) ThRPPN FrifEr
RPN R WA 2.

2 BRE5SH
2.1 BMEEERARAES RS



M EmBHL

Modern Food Science and Technology

2013, Wol.29, No.5

R 2 M ARE

Table 2 Efficacy evaluation standard
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Table 3 Mouse acute toxicity test results
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Table 4 Effects of the beverage on mouse bone marrow micronucleus rate

. EIEVE WARE PCE/RBC
/7 % # PCE $ A PCE %4  #AM %%0 %# PCE % RBC PCE/RBC
rabEst g (GREBLAE) 8 10008 213 26.625 200>8 1698 0.942
PP RE s (RIBAK) 8 1000>8 1.000 200>8 1498 1.068
fKFE4 (25mgkg bw) 8 1000>8 0.875 200>8 1534 1.043
FH & (50mgkg bw) 8 1000>8 1.125 200>8 1520 1.052
ZHEw (75mgkgbw) 8 1000>8 11 1.375 200>8 1565 1.022

2.2.2 /NRKETIIZRK
x5 PMEBTEREZLEROTMER

Table 5 Effects of the beverage on‘mouse sperm-malformation

rate
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Table 6 Rats weight change

LT MR A3 AT A3CHR I 5 1aRE6: A i LR FE b -
MAEHA 400, A4, ER7 frxs.

28 7 HERAT %—R %=H % =R %09 % B[
1 76.4241.71°  106.004.61° 135.9044.79% 168.65+7.23% 196.45+10.23% 197.6549.77%
2 76.5040.50°  107.02+2.62° 137.8544.49% 169.3048.30% 193.60+11.93% 194.42+9.85%
3 76.5740.71*  106.1243.28% 138.5545.01* 168.1748.94% 194.95+11.75% 195.67+11.63
4 76.3040.87*  104.8543.28° 137.3744.56% 169.5748.88% 195.38+10.71% 196.07+10.10*
F 0.0490 0.2460 0.2260 0.0230 0.0440 0.0660
P 0.9848 0.8629 0.8767 0.9951 0.9869 0.9770

E: DL 2 30 47 A& Tt BB (A4S K, AR FIZ A (25 mgkgbw) | PRI E48 (50 mgkg bw) F=F FlE 4 (75 mgkg bw) ;
@ “XA8” F5-FHfEmnATR Z; Q) “a, b” AFAMEFLEN, ARFHEMARAXTERALE, FERARRTEFLE.
® 7 RRMRFIETNES

Table 7 Measurement results of rats hematology index

43 IR impa(<10* cells/L) 4 & Gl(gl) 5 2@ e/ (<10° cells/L)
*FR8 48 (FRABK) 8 9.2440.14° 165.8448.49° 3.33+1.01°
131 % 48 (25mg/kg bw) 8 9.2840.10° 166.338.68° 3.3441.02°
o % & 48 (50mg/kg bw) 8 9.2740,12° 166.49+8.29° 3.31+.10°
# #8 #8.(75mgkg bw) 8 9.3040.10° 169.2749,28° 3.4041.11°
F 0.1350 0.1270 0.0050
2 09374 09425 0.9904

E: O X+ FH A RITEE ; @“a, PRTARZEFLHMN, AAFHERRALTERALE, FELRAATERFILE.

ER 7, R BRI
PR bR X IR AR LL S R E 2R (P>0.05) , &
B - R 40T /N BRI VB P e e o, Wi 1%
OB R B S K B R el 2 e PR AR
2.3.3 MR FERR

W AR MAE 2500l 3000 r/min&i«ta10 min, 4y
BESRATILIE, T4 sl AR T SR AN 2 4 2 I
BEERN ABA. SEA. V. JRER. AH
WIEE. H =W, A debs, SR 0R8. 9.

HHRBFIFRITT LI Y, oK SRR I AR AL b ATl &
MG b, BEREN. D&, SEE.

WUEF. JRER. BMHEEE, Him =k, mEsEr S
SRS T REEZE R (P>0.05) , F UK B4t
/IN BRI TR AR A A FRdh) TE 57 i e s
2.3.4 K ERVERSE &= &AL

KRS, SR B B 2R,
G| o TR B, R i B Vv SR A 2, IR
TRAZEAEN . FREJE IO RS AL T EEWE 10 fr
AN, VP B VA, AR R S AL
P RS R R 11 s .

EHER10MI A1, XHRAH AR . s =ASRE )
KERAF B B BARRAERE.

7 8 ARMAREWF RN ELER-1

Table 8 Measurement results of ats blood biochemistry index-1

DEIR  SEHAEIUL) SEHAEBUL)  aFalgl) EEalgl)
st B8 48 (A K) 8 83.16:1.86 329.00+14.30° 33.0042.00°  66.1313.82°
1% 31 (25 mg/kg bw) 8 83.60+1.47° 326.66112.23° 32.6641.15°  65.3645.06%
%14 42(50 mg/kg bw) 8 82.5142.21° 331.13+10.20° 31.6641.15°  65.2023.96°
& #1% 48.(75 mg/kg bw) 8 83.9042.09° 333.33410.46° 34334152  66.8623.11°
F 0.2920 0.1730 1.6170 0.1070
P 0.8300 0.9119 0.2605 0.9534
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Table 9 Measurement results of ats blood biochemistry index-2

P FS A LB (umol/L) & RJ/(mmol/lL) & A2 BlAF/(mmol/L) i =85 /(mmol/L) £ 4E/(mmol/L)

2013, Wol.29, No.5

it B8 28 (A8 K) 8 64.2019.72° 6.63+40.15 2.0840.23° 0.4240.01° 6.1740.53
A&7 & 28 (25mg/kg bw) 8 63.7048.43° 6.6040.65% 2.1140.25° 0.4140.02 6.1840.52°
% 5 & 28 (50mg/kg bw) 8 63.8018.06° 6.53+0.32° 2.1240.20° 0.38+40.03? 6.1740.49°
7 71 = 42 (75mg/kg bw) 8 65.7616.18° 6.50-+0.36° 2.1010.27% 0.4140.02? 6.20+0.51°
F 0.0410 0.0650 0.0130 0.7940 0.0020
P 0.9881 0.9771 0.9977 0.5308 0.9999
R0 KRFTERFESNELER
Table 10 Measurement results of rat main viscera weight
GIE R ID3 hEZNQ MEETElQ WhEEslg MEEZZQ EFAE S
Xt B8 28 (A8 K) 8 220.60+19.28% 8.35+1.60° 1.7940.38% < 0.33#0.08° 2.95+40.36°
17 ¥ 8. (25mg/kg bw) 8 218.36+18.52° 8.31+1.41° 1.7540.30°  0.3440.09° * 2.7740.47%
W 7 = 48 (50mg/kg bw) 8 211.83420.99° 8.17#1.61* 1.8040.35° 0.2940.07°  2.9840.38%
& 7 = 4(75mg/kg bw) 8 222.70423.39* 8.0542.09* 1.9240.46°  0.3940.10%°  2.9440.43"
F 0.1560 0.0200 0.1090 0:6730 0.1470
P 0.9229 0.9959 0.9526 0.5924 0.9286
Er CERETERNAR MR AT,
xRN KRFTEBEFJABNESER
Table 11 Measurement results of rat main viscera coefficient
NWBIA HEREN FEREN MEREN EHIREY%
it B8 48 (A 45 K) 8 3.7640.41° 0.8140.17° 0.15#0.03a 1.3340.10%
1K, 8 £2.(25mg/kg bw) 8 3,7840.33° 0.8020.12 0.1540.03° 1.2640.11°
+ 7] & 28 (50mg/kg bw) 8 3.8340.40° 0.8540.16° 0.1440.05° 1.4040.08°
% % 48 (75mg/kg bw) 8 3.574),59°% 0.860.19% 0.1740.04% 1.3240.13
F 0.1930 0.0880 0.4140 0.8370
P 0.8982 0.9645 0.7476 0.5103

RIS R0 w28 R AL (IR /A
x100) SESLArsn, SR RA N RSN IRA thi e
ZREEME (P>0.05) .

2.3.5 AL

KRR, WS B B, + .
B SO, UREEMIEEE. B, MEBLRE, IS
) JC ARG W 2R T A A P B ML . R I, 7K
Jis IR, SRR, AR, SRR ARG AR WA
AR AT DA s B R

fEl JE A AR B — PSR, BB AR R
FE B . SRS RS A L, AMIRE L
o, RIECEME, ST HLE0E T a5 o &
TR . PR TR i — 2 ZH W) g

gE TR, S A #3285
FEC P 4% 5 P AR
2.4 AEVERRRRIE S5 S5

ZRARRT G L R . B Ee
JCy H ARG 5 25 SRR 12 B

FFR 120, ARG HT 5 IR ARSI 01 H 25
RE SRS BTG R TR R, 75 IR EE
Z W, RIGHT S RE IR R B IEE
JooU R B R RIS o G guit o, ikiedH &
SFPHRZE N B BT S S DR E Y R E N E 7
(P>0.05) , UtHAMRAZIORIAHA & MR oA R
AL
2.5 Pyt fabeie R 5500
2.5.1 REHERR &L RS0t

RIE AT TR IR I3 N A —FRER, 5
— B NRPFILL_BAR, EERTAERE A . 1K
B RN AR ME RSB IR TR, )
i 1.2.2.4 HERPREPRAS B 38 1 S HE 59833047 )
E, SUFBGETE L, W3R 13 k.
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Table 12 Regular project test results

A8 48./50 A X3 48/50 A

B A EIBE LMAHEEMA — — — —
K AT I RKIAT R G
£ 4m Je 7t $ WBC(x10%)/L 3.69~9.16  6.5620.30  6.49+0.38 6.4640.33 6.5240.23
o b ki 2 L AR R AR NEUT/%  50.0~70.0 61.624541  59.9045.68 62.5544.50  59.9347.64
€ 4w AR A {A LYM/%  20.0~40.0 30.8247.70  31.4747.71 32.0743.07  28.3244.46
B A 4w fL AR 3A M XD/% 3.0~100  6.15#1.71  5.35%2.14 5.92+1.40 6.00+1.47
o B 4 it AR 34HA EQS/% 0.5~5.0 2.3542.07  2.16+1.68 1.92+#1.59 2.19+1.62
Ao AL 4r 4w o it # RBC(X10'3)/L 3.68~5.13  4.374051  4.4140.40 4.3940.46 4.3540.36
g A HGB/(gL) 113.0~151.0 137.37+14.12 133.72+416.15 135.65+12.88 140.97+14.47
wir& g MCVAL  82.6~99.1 93.02#6.97  92.805.29 95.742.05  92.7746.30
FHimiamirEASE  MCHlpg 269~33.3 30.5032.74  31.30+2.56 31.1242.82  29.4242.42
s AR PLT(<10°%/L 101.0~320.0 289.35428.14 301.32424.46 295.12+19.36. 288.42435.47
Ao /AR R AR MPVI/fL 7.6~13.2 10524218  10.4742.01 10.3542.04  11.2742.29
me COLOR - K e KEe K e Kk e
HE TURB - FE T b R
# & GLU IR M A P A IR AP
EAaMm PRO IR M I M IR A IR
fesE BIL A Pk I b iRES il
) FA2 R URO IR M A b PR IR A
J A
pH 14 pH 4.5~8.0 7.840.8 7.420.2 6.920.7 6.620.5
%3 BLD A A P A b iRE il
ERES KET PR FA P A IR A
I FH B 2 NIT a3 z0E 2L A 2K
& tafio, LEU A M AP IR M PR P AP
e SIG 1.003~1.030 1.0140.03  1.0240.05 1.0040.06 1.000.02
. B - EF EF EF EF
N A - ARFH A FH ARFF ARFH

7 13 WA RIRE EEERLEZER
Table 13 Effect of the beverage on.improvement of eye main

symptoms
] ) nE ERE
2K Bl Tk K
% /%
M 25 220 3 12.00
Rk
K 28 8 20 7143
. dmBa 9 11.11
ARJa
Kipm 11 4545 1441
stRE4 19 19 0 0.00 (xt884m)
Kihm 18 8 10 5556
gy w16 14 2 12.50
B xmm 14 7 7 50.00  66.67
sbRgse 49 38 11 2245 X Ihm
HE"T_/JI:J. d’ (bj\L )
Kb 43 9 34 79.07

Er CPIEOAR RIS AT SO REG AR, A KA B
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MR B0, AR, IR WA EREEER Bk
H, RIH & MEIRECGEE A A E. 253 2%
BT EIR TR, HOOR IRMCRER,  RIRREIR
HGEE RCR AR, BB B O A I 2
AR, T e PR IR G R N BT 0
MR AT A — e B IREGE R, TRE 2R A2 i
F VR E L, AR a2 i A A 4
IRSEIRIN BT I AR, AH 5520 A b s
TR HAY, IR SiIanHT St BRZH AR, A0
57 B NHOH R . @ IR 66.7% ) kg ]
PLAEZ OB BA el IR AER BV E R, i B 500
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= 14 WERIRAMFF A EEULELE (%)
Table 14 Effect of the beverage on improvement of bright

durability
A% RIRAET Y nEF
stHE 50 55.7948.26° 57.7448.03°  1.9542.18°
XI 50 53.3045.51° 70.4544.15° 17.1548.37°

2 XS AT A ATk £, TR @ BKEF
K6 55X AT LA L £
HRL4AT A, RIS S XA b s 5w
P 4H ] AR A o E = 5 (P=0.6323>0.05) ,
Ui B BAT T, PRI B R nE 3G ik
55 5 P ZE T I AR A S S 22 S (P=0.0479 <
0.05) , ZH[AIELH . TRIGLH St HRZE A4 A B R
WA RXEWEMHMFEARE ZR AR F
(P=0.7657>0.05) ; TG4l %= 7 3% (P=0.0025<
0.05) .
R ERGHSHRHAR A ERERE E
( P=0.0126<0.05) , i % 4H B ML HF A FER =
17.1548.37%. HHt T AT A PORIRT 243 0 B RF
AFEEA —E M ESGEEER
2.5.3 MK R 554
#= 15 RWATETM DT
Table 15 Effect of the beverage on improvement of distant

vision
KA REE REHL(EML)
— AR 0.9620.12° 0.9440.13* | 0.02+40.16°
I 0.9440.05° 0.9240.08° ' 0.02+0.09%
S AZIR 0.9240.19°  0.7740.04°  0.1540.08°
IR 0.9340.14° 0.8020.07°  0.1320.06°

A 15 A0, A FZE ) o PR e a6 AR e 21
L5 50f AZH AH IR /)0 g 22 5= (P=0.9665>0.05) ,
UL I T T, R R AR s RS
IS SR 200 225 W% (P=0.0154<0.05) , A%
ERAR KA SN AR G EXEREE
(P=0.0015<0.05): . 1AMl 5 2N H S0 X ZH
RIS HTE 2= R0 25 (/2 HR P=0.8432, 47 HR P=0.5877,
BIKF>0.05) » RIXFRRAIRIG /S A4 RIS SR 56
Atk e ENm g RRHAEREE (LR
P=0.0492, #fR P=0.0421) , HEAGIT¥E L ik
96 5 A A Bz e A ) 341G R BT Bl
BN BN RRE, ARES
0.15#0.08 . A7 HE 4% 7 0.1340.06 ( XLHR “F ¥ 4% =
0.1440.07) , HAIEEN0.200ZF brifk, (HINRbRERH
1 I 10 2B bR R N S5 F0bs, JFAEDIRL
P IPE TR AR N2 S 32 ORI A ) T35 4

710.1440.07, BA GRS RPORR 2l H I
MATEE R T —5E Fesg/E

3 g

3.1 H/NREMES ORI AT A, ARAETORT N
BRI B KN 527 K T AR 4 75mg/ kg w o
3.2 B AL RIS T AN, /N RS 40P o 1 AN
/IN BRKS - Wi T AR B R 00 g 2 SRS B 1, SR
BHEBURZAER

3.3 HKR30dMEFHRIGTT 5, KRAIEAT NIES
IRASHERE . MR R A e da bt o5 284k, Rtk
75 mg/kg bw iR OAHEFER 15065, & 1% 4
.

3.4 WAL EE PRI R 30 dPRFRIRELSSE Has NI

PE, DR e A IR DORE TC 228 Bk, AR RAZe4
B EH.

3.5 HEetfthrie 25815 M, W05 2 #E I I
WL REI . B KO BB SRIRRT L
TRFENZER, WARKIRE, Bk, ROk
NI R E ISR, B TLas .

3.6  HHPIIEFEIRIE 1 WLIEST 2 I
P S5 Aok S, IR IRIE. 6. PEaI.
AR R 2 v T R (P<0.05) 5 iEGZHAR
HRRER AL D 15 66.67%;  WUIR BAALFRA BET- 204
17.1548.37%, H&guit2 0 %= A B2, W5
A0 4 AU AR Gz A 7 bE e HT 2 990.1440.07%, 4450t
SR ERZE R B (P<0.05) o M EIR=ANThREE
Fra R nl AL, R UORH A A R MR 57 1
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