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Qo were investigated to confirm the safety of

Tl

Abstract: The stability and toxicity of the combined use of natural
the use of the mixture of Coenzyme Q,pand Vitamin E as a health food ingredient. Five different formulations containing natural vitamin E soft
capsules and coenzyme Q;o was analyzed by high-performanceliquid chromatography and their toxicological safety was assessed. Results

showed that, in various formulations, no significant changes were found in contents,of coenzyme Q, and a-tocopherol. No new peak was found
.

"he presence of excipients did not show any impact on its stability. No
onth period. Toxicological evaluation showed that the combination of
natural vitamin E and coenzyme Qo can'be applied safely in food ptf)duction.
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Table 1 The test conditions of acute toxicity in little mouse with

the five products
Has " Fro AR H#F AR
=/(glkgbw) /(mL/g-bw)
1 0.50g/*% 0.0083 0.02
2 0.45g/*% 0.0075 0.02
3 0.50g/*% 0.0083 0.02
4 0.50g/*% 0.0083 0.02
5 0.50g/4x 0.0083 0.02

SRR 325 ik . R E A 18~22 gt
INER20 K, MRS . S AREN~5 5 FE S IR B )
25.00 ghnEYiH 2250 mL, [H]f#4 hee 25/ BREE B 21K,
EHEBILEL rEMENNLEL BRESTES
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1.3.6.5 /INEKE FHHERLE: Fig.1 The triple retention time of HPLC chromatogram of

KHEHBER IR, EE:5d, LR TR . Fulaixin Pai Coenzyme Q10 soft capsule
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Table 2 The change in retention time of different components in Fulaixin Pai Coenzyme Q, soft capsule

s RSD/%
& 8 BFla)/min
A BRIRIAS A Faif BRIR2AS A Fif BIR3AS A (n=8)
@ 37.113  37.029 37.107  37.166 37.161 37.154 37.116  37.019 0.15
( >-AH B 6.618 6.624 6.602  6.651 6.658  6.636 6.562  6.590 0.49
V- H B 7247  7.223 7.178  7.195 7252 7.258 7.248  7.254 0.39
-7 B 7.794  7.793 7.798  7.805 7.801  7.802 7.768  7.795 0.15

®3 RRETEVHRSENARENRE

Table 3 The results of content of efficacy component of the soft capsule

_ B G RSD/%
HTEEEY% -
FAA A BIRIAA Ak IR A ARHIIANA - (n=8)
HhEEQy 107.28  103.72 105.02  102.24 10539 103.30 10780 10636 1.7
a-A H B 10221 104.85 103.52  103.03 103.81 10228 101.13 10259 1.1
S-AREy-AFH 5330 5216 5250  52.63 49.68  50.34 50.12 5127 260

XS FREHEAT 1IN SR O A Quo B MRRE R A FHAH REUAH Qo JC S 45 DU AN AN [RI E 77 1)
JRHE “FERMERRIQu PR TE” L LRAIIEQ K HlEQ HUIREE, TR Il TIE, 45RRYIE
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Table 4 The changes in retention times of a-tocopherol and coenzyme
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Fig.2 HPLC chromatogram of the five products
R4 ANERP o -E BB Q. BIEIERERNERET K

o H RSD%
A& % B 18] /min
0/~ A Hig BIRIAS Al Hmig BIRA Fl (n=8)
1 7.796 7.804 7.782 7.785 7.794 7.705 ) 7.791 7.734 0.45
2 7.716 7.709 7.713 7.715 7.790 7.784 7.783 7.798 0.52
o-4F B 3 7.922 7.933 7.935 7.942 7.959 7.920 7.947 7.919 0.18
4 7914 7.772 7.823 7.8 7.857 7917 7.959 7918 0.78
5 7.794 7.793 7.798 5 7.801 .802 7.768 7.795 0.15
1 37.102  37.118 37.160  37.059 37.052 218 37.071  36.439 0.98
2 36.219  36.208 36.226  36.268 37.029 » 37.017 37.000  36.996 1.14
HEEQy 3 38.791  38.860 38.840  38.905 39.112  38.692 38982  38.615 0.40
4 35.807  35.900 %5 35.895 35.886  35.405 36.589  36.728 1.30
5 37.113  37.029 . 166 37.161 37.154 37.116  37.019 0.15
F5 D ERTHEE 0 IRRANRE
Table 5 The labelled % conten{ of coenzyme Q10 in the five products
AFTE A 5 RSD/%
AF /Y% i IR/ A Ak AL IR2A A BRI AR 3A~ A (n=8)
1 91.64 91.91 95.58 93.21 92.38 93.83 1.77
2 96.15 92.92 91.91 89.34 92.16 94.38 2.51
\ 105.39  103.30 103.72  105.72 10224 105.02 1.31
4‘ 87.74 90.96 85.18 86.37 85.79 89.34 89.63 89.72 241
107.28 *103.72 105.02  102.24 10539  103.30 107.80  106.36 1.87
xo6 ANMTERPEEREQL a-£FEBHD WARRES SR
Table 6 The labeled contents of vitamin E (counted as a-tocopherol) in the five products
T8 A RSD/%
=% 04~ A Ak IR/ F Hnik IR/ F B3R Ak 3AS A (n=8)
1 92.38 93.83 91.16 88.88 90.82 90.41 91.00 94.22 1.95
2 87.21 91.66 88.45 89.17 90.92 91.25 89.10 88.61 1.75
3 96.44 95.98 98.91 99.50 96.68 94.94 96.08 97.25 1.58
4 104.89  103.68 102.22 101.22 100.12 100.90 102.85 103.06 1.54
5 102.21  104.85 103.52 103.03 103.81 102.28 101.13 102.59 1.11

A S REQ 0 S AL AR E M AN 1 70 & Rl
FELERMARS~6.
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Table 7 The results of acute toxicity test of the five products in mouse
- Y e Zilk-a E —JRR —JAR T LDy .
R /(g/kg-bw) /g /g /g /IR N(g/kg-bw)
| pied 10 #%w 20.0 20.01£1.15  26.94+£1.97  32.43+2.66 0 >20.0 Bl ER
biiia 10 #%w 20.0 1991£1.02  25.58+1.56  29.60+2.19 0 >200 [ BAER
5 picd 10 #%wv 18.47 20.85+0.85  26.11x1.03  29.30+1.12 0 >18.47 BEER
biiia 10 #%w 18.47 20.11x1.38  25.13+1.27  20.01+1.15 0 >18.47 J& R 2
3 picd 10 #%w 18.47 20.30+£0.80  28.30+£2.00  32.60+2.50 0 >1847  BREK
biiia 10 #%w 18.47 19.80£0.80  26.30+2.10  30.10+2.00 0 > Jo T
A M 10 #%nwv 18.26 19.80£1.40  25.60+1.40 30.50i?.10 ‘ >18.26 Y X2
i3 10 #%nwv 18.26 20.00£1.30  24.80+1.20  28.50+1.50 0 >18.26 JB A
s #0010 %n 19.58 20265146 27.19:184 31196198 0 >1958  BEAER
M 10 %o 19.58 20.13£1.06  25.76x1.77  29.23x1.98 0 >19.58 J& T AR
222 5 RN B BENE 2 Y A i g 5 T RH 0] HEZH S AR A LU, 45 AT 2 35
ES FCP<0.01), B 5 AN fond /N B BB 2 Y24
FEMEACE T, 5 AN i &R % R BT @ﬁ‘ﬂ? I RIS, S5 REVATE. (FEILER
SR IRAL LR, S5 RE R 2R (P>0.05),
8 5N EmA R B ENE S R AR AR S AT
Table 8 The effect of the five products on marrow polychromatic erythrocytes in mouse
, ZHth HhpE | 24 P 2154 PCE WAEY LA PCE  NCE# PCE/NCE
a5 HA R 9
el zy& A~ (X£9) A A~ X+S
0 8 1.6+0.5 1000 849 1.182+0.084
500 / 5 1.0+0.7 1000 842 1.19340.088
pied 5000 7 1.4+1.1 1000 850 1.180+0.068
5000 6 1.24+0.8 1000 841 1.19540.099
5000 139 27.8+4.9" 1000 1067 0.938+0.031
LT e, s s00 6 12:08 1000 846  1186x0.073
5 5000 7 1.440.5 1000 848 1.182+0.066
ﬁ& 5 5000 5 1.0+0.7 1000 843 1.190+0.076
( - 5 5000 7 1.4+0.9 1000 838 1.198+0.090
5 5000 131 26.243.6" 1000 1048 0.957+0.053
5 5000 6 1.240.8 1000 862 1.164+0.080
5 5000 4 0.8+0.8 1000 850 1.182+0.088
b L%l 5 5000 7 1.4+0.5 1000 894 1.123£0.076
S Sp:S 5 5000 5 1.0£0.7 1000 878 1.144+0.062
FRLEAT HE, 5 5000 125 25.0+6.8" 1000 1068 0.937+0.030
S HEm 5 s000 s 08£08 1000 836 12010083
Gibilk:! 5 5000 8 1.6+0.5 1000 864 1.163£0.093
g L%l 5 5000 6 1.240.4 1000 840 1.193£0.067
[ZEEZ S 5 5000 6 1.241.1 1000 838 1.170+0.082
FRLEAT HE, 5 5000 117 23.4+42.3 1000 1039 0.946+0.045
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Sl Ea 5 1.0£0.7 1000 863 1.161+0.057

T F 4l 5 1.240.8 1000 862 1.162+0.048

e & 48 5 1.4£0.9 1000 885 1.132+0.050

[ZRERS giid 5 1.2+0.4 1000 887 1.155+0.043

(GRERS g 5 30.0+4.8" 1000 1100 0.910+£0.034
S mAem 5 s00 4 08:08 1000 874  1.146:0.046
Gkl 5 1.0£0.7 1000 860 1.164+0.042

i & 48 5 0.6+0.9 1000 868 1.153+0.040

P PG 5 1.0£1.0 1000 878  171.141+0.056

GRERS g 5 26.8+3.9" 1000 10547 0:950+£0.039

Sl Ea 5 0.8+0.4 1000 861 1.1630.049

A F 4l 5 1.240.8 8 0:£0.035

b 1R &40 5 0.60.5 1.139+0.086

P PG 5 1.0£0.7 93 1,121£0.041

FE A PG 5 1074 0.932+0.031
oo HAEE 5 500 5 1007 ) 10000 o 874  1.145:0.041
il 5 885 1.13120.035

U 1 4 5 882 1.135+0.040

T xR, 5 876 1.143+0.043

GRESS g 5 1052 0.951+0.025

ikl 5 863 1.161+0.063

Lkl 5 857 1.169+0.052

e & &40 5 870 1.1510.045
[ZRESS giid 5 863 1.162+0.065
s LN . 7. A T N 1057 094540057
k! 5 104+0.5 1000 870 1.152+0.067

il 5 0.8+0.8 1000 869 1.157+0.094

E & 48 5 1.2+0.8 1000 893 1.160+0.050
[FRESTR:A 5 1.240.8 1000 858 1.168+0.060

Fel 5 5000 117 27.842.8" 1000 1033 0.974+0.083

223 /NEUKE £ R T €U L LI 45 2L 4 ) B R A A T
TEMRR PR, 5 FIEAR TR MG Qo S RAYEE R EIRA G B RAENE RN .
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R EEEE CP<0.01),5 PN R FRTE
R WE IR, 45 B, (ELE 9.
3 g
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FIRAEE 3 B G A LI, th TR 77
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B, IO, BRIk, AT e R

ASEIREAE R AL, R rp AR R K e
i IS AR AERC T v B BB, HAFAEXTAREE Quo
HRIRAEAZ B IR HETER . RSN [F D
Jith, R IEHRE Q0 M o B R R AW AR,
E R E S RIAE N E R ZETE R N, I BAEOREE
(A1) 3 A5 SEA IR TA] A A A T e =, ELA
BHIAFAE IR A A RE VE P AEAR AT S, ) WL Ar e
Quo HRIARUEA R E £ 24 MHKIA NN, KINRA
R RN RPN ez i B A LIt
FEER, RV Qo 5 RAYEAER E iR
AL NBRK R 2 atk. WHRinE Qo 544
= E BU/E R4 fr i b2 2 42 0.
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Table 9 The effect of the five products on sperm malformation in mouse

et s s AAE WBE W% BFAG T wr S e A AR %

IR FHEA HUA (X£S) KA BEL kR AER BEFE Wk RE

it 5 5000 103 2.06£0.19  35.0 11.7 136 398 00 00 00

WA F4 5 5000 101 2024046 327 10.9 158 406 00 00 00

1 1R =48 5 5000 113 226+030 310 14.2 133 416 00 00 00

] b e B, 5 5000 109 2184024 321 13.8 156 385 00 00 00

PR B8, 5 5000 449 8.98+0.77° 227 24.1 205 310 «09 04 04

R 5 5000 121 2.42+0.45 34.7 10.7 149 397 00 . 00 00

iRk 5 5000 116 2324052 302 155 172 394 =00 ~ 00 00

2 1R Z 48 5 5000 109 2184054 349 11.9 138 364 0.0

] b e B, 5 5000 118 236+044 322 11.0 3 354 0.0

R e B 5 5000 454 9.08+0.58"  28.9 225 ) 30.0 0.2
i i w00 o s e AN - S

iR 5 5000 107 2.14£0.18  26.1 (7.8, [ 2. 45, 00 00 00

3 1R 248 5 5000 101 2.02+0.15  28.0 21,0 180/ 359 00 00 00

] b e B, 5 5000 100 2.00+0.19 7281 13.8 163. 342 00 00 00

PR B8, 5 5000 509 10.18+0. 227 1 217 0340 12 11 06

B Ea 5 5000 104 2.08=0. 23.1 17. 202 394 00 00 00

Lk ! 5 5000 125 2504025 . 232 20.8 192 368 00 00 00

4 & Z4 5 5000 106 2124026 723.6 19.8 189 377 00 00 00

] e e B2, 5 5000 118 236042 237 20.3 195 364 00 00 00

PR e B8, 5 5000 4524 25.7 23.7 26 254 09 11 07

B Ea 5 5000 116/ 31.0 15.5 181 353 00 00 00

ik 5 5000 109 312 14.7 165 376 00 00 00

5 &) &40 5 5000 115 33.0 16.5 165 339 00 00 00

TF] ek 3 B, 5 5000 113 226£057  30.1 13.3 195 372 00 00 00

FRLpE2 R 5 5000 384 7.68+0.68°  24.7 21.1 208 323 08 03 00
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