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Abstract: To assess the safety of Morinda citrifolia for long-term oral administration.and provide the basis of the toxicological safety for

future intake. A 90-day feeding trial was conducted using the acute toxicity test, the Ames test, the micronucleus test of bone marrow cells in

mice and the sperm shape abnornality test of the national foo

"
powdered Bombax flower by the male and female mice were

the micronecleus test of bone marrow cells in mice and

food intake and food utilization rate of the high-dose group di

afety standard. The maximal tolerated dose (MTD) for oral administration of
body weight (BW). The results of the three genetic tests, the Ames test,
abnormality test in mice, were all negative. After 90 days of feeding, the

ferent from the normal control group, but no significant difference was detected in

other indices; the low and medium dose group of SD rats caused insignificant differences in the body weight, food intake, food utilization rate,

hematology, blood biochemistry, organ weight and relative ratio of organ to body from the normal control group. No significant changes in

biological meaningfulness we:

research showed that long-term
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und in the major-organ-coefficients and histopathological examinations. The results obtained in the current
of kapok is safe for humans in a dose of less than 40.0 g/kg BW.

alabaricum; acute toxicity; genetic toxicity; subchronic toxicity; toxicological evaluation
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VRN HEZH I TE 22(19.2%0) FLIR, AKEAE &7 IEEARIE T 20%, TiZRZRITLEZEM (p>0.05); 1
H K 7 W & (16.0%0~21.0%0) A H Bl R 2 1% PE % HR A A% R B TH i (p<0.01); REIAHFAE
(p>0.05); TBHPEXS HRZKE FHGTEE (58.6%0) ¥ B BB A M A iR B0 25 SR B 1
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Table 1 Micronucleus test results of kapok bone marrow cells ( xzs)
A FE/(g/kg BW) EILZE O FAZ 2 LT %o PCE/RBC t{&
0.67 5 1.40£1.14 1.25+0.73 - 095
1.33 5 1.20£1.30 1.18ﬂ:0,A 0.58
e 2.66 5 1.20+0.84 1.25+0. 0.76
g lIb s et 5 0.80+0.84 A 0.55
GRET e 5 38.80+7.09" 7 0,0740.04 11.91
0.67 5 1.60+1.14 1.23+0.37 0.31
1.33 5 0:80+0.84 1.15+0.26 -1.10
o 2.66 5 1.40£0.55 1.27+0.17 0.00
| 2t RR 4R 5 1.40+0.89 \ 1.14+0.25
FE A B8 20 5 9.80+4.15" 1.14+0.25 14.97
R R R G BB LELLAR p<0.01.
2.1.3 90 d"RAKI B R (p<0.05): HEEFIRARASHLARS

2131 SERFIN—R R

SEAGHAIAL ST BN RS, R BEEE,
i, IRE T, SREUOKIER, KR
TR EAT N EER, Jodtiie \ / (p<0.05); HEREEH P A=A, 2l mHEAHE
2,132 XPRRAE. MWEE, HaE. YRR YIRS S B AR 2 0 s R 2 S R A LR
Al TERENEZER (p<0.05); HESHEHB AL &

I3 RN, R S PR S YIRS IRA R, EREEER (p>0.05). K4
Bk, S0, # PR GAE ., WE, 5 [0 RAMFERIRR N KR, Lo FE L, W%

X HEARELEL, ToRFMZER (p>0.05). MER 4R T
FIEA. BT, SRR RS 'R
) MENEAEASBALE, FEZEEESR

MR EEHL, PEZE R (p>0.05). HERR 583 A il B KRR H U R .
21 I R FIRALE R X IRAL LR, 7742 5

R 2 RIRTEXT KR IAE RIS
Table 2 Effect of kapok on body weight of rats (n=10, xs)

) HElg
FE/(glkeg HE) - ~ — ~ ~ —
A WwE % 1K %2 B % 3 7 %4 7 % 55 %6 7
2.0 70.5+5.2 126.7£9.9 197.7+£14.5 261.7+17.5 331.9+22.7 381.6+£37.3 449.1+28.2
4.0 69.0+5.7 125.8+13.7 197.6£17.3 261.2+£22.4 322.6+£27.2 364.2+28.4 441.7431.2
i 8.0 71.0£5.5 123.0+£13.8 193.8+£14.0 246.2+18.3 313.3£19.3 364.2+29.0 427.5+25.5
bopiedi: ! 69.0+£5.2 126.6+9.3 198.1+£12.0 263.3£12.8 329.5+17.1 379.9+24.5 445.0+6.3
F1& 0.34 0.22 0.19 1.30 1.44 1.01 1.13
" 2.0 70.3+4.9 121.1£7.9 167.3+£7.5 198.3£7.6 226.1+6.4 249.4+11.9 266.0£10.7
4.0 70.9+5.4 122.8+£7.5 169.7+7.7 196.5+11.7 223.9+13.6 249.8+19.0 269.3+20.3

HTR
254



MR B MR Modern Food Science and Technology 2018, Vol.34, No.12
HER
8.0 70.4+4.1 120.3+7.1 164.149.4 193.0£10.8 221.6£12.6 240.3+16.4 257.2+18.1
popicea:l 70.3+4.5 125.0+8.0 168.0+11.6 196.5+16.2 229.3+15.5 255.5+17.0 275.4+17.1
F & 0.04 0.73 0.64 0.34 0.69 1.48 2.00
Mo wElg
F = /(gkg hE) - - ~ - - ~ -
A %77 % 8 7 %9 B %10 /3 %117 %12 1 %13 A
2.0 452.9+30.2 486.6+36.4 520.8+40.9 543.3+46.9 566.8+48.3 583.4+50.6 589.5+50.4
4.0 441.7+£31.2 478.1£34.6 509.6+£39.8 533.9+44.1 554.5+42.8 573.5+41.6 578.0+42.2
H 8.0 428.0+25.4 462.6+32.9 490.4+32.9 513.5+36.2 533.0+£37.7 550.7436.5 554.1+£36.2
ot 445.0+26.3 479.9+£35.1 509.7+33.7 532.4437.2 558.1+41.8 572.6+42.9 577.3+42 .4
F1& 1.34 0.85 1.17 091 1.13 1.02 1.19
2.0 278.3+10.5 291.5+13.5 301.4+14.9 309.6+£15.4 319.6x17.4 327.0£16.1 331.2+16.7
4.0 284.8423.1 299.8+24.8 308.6+£29.2 320.3+£30.9 1.5£32.9
e 8.0 273.5+18.7 287.3£19.7 295.4+20.7 302.7+£19.8 26.5+21.5
ot 289.5+£16.8 301.2+17.7 314.6+£19.7 326.0+£21.6 347.8424.6
F 14 1.55 1.19 1.49 2.14 1.55
R 3 AIREKRAR SN
Table 3 Effect of kapok on food intake in rats (n=10, | x+s)
1) B i(ghg K T) e
%15 %3 %175 Bt
2.0 112.549.5 185.6+12.8 186.3£10.6 2404.8+160.5
4.0 109.2+12.1 188.5£14.8 187.1+14.5 2369.6+172.7
b2 8.0 107.5+11.7 170.9£15.6 189.4£15.1 2335.4+129.4
otk 109.3;t 181.0+12.8 184.7£16.8 2304.0+194.9
F 14 0:38 3.00 0.19 0.6
20 106.7{7./ 136.148.1 12434103 1680.9+75.6
4.0 105.546.0 4 131.6£10.7 139.4+12.1 1738.2+117.0
e 8.0 106.3£10.9 136.3£10.4 135.5£7.2 1713.7+113 .4
Pay: Lk 106.0+7.3 137.6+£10.4 138.9+11.6 1710.9£110.6
F 1 0.03 0.71 4.50 0.50
4 KR KR YR ARNS
4 Effect of kapok on food utilization rate in rats (n=10, X+s)
‘ . hElg
ﬁ? FlEl(g/kg hE) — — — — —
%1/ %2 F % 4 7 % 11 7 Bt
2.0 49.9+4.2 44.8+£2.9 34.2+1.9 11.0+1.4 21.6£1.0
4.0 51.843.4 44.942.5 30.843.5 10.0+£2.9 21.5+0.5
M 8.0 48.247.3 45.7+£3.8 332424 9.24+2.6 20.7+0.6
o] 52.8+2.4 46.7£2.4 33.9+1.6 12.3+£2.6 22.1+0.6
F1& 1.92 0.94 4.00 2.99 7.11
2.0 47.6+2.1 34.7+4.6 19.8+2.2 6.7+4.2 15.5+0.8
4.0 49.243.3 344426 19.4+4.9 6.7+2.5 15.5+1.0
s 8.0 47.245.0 33.1+2.8 19.8+2.4 7.6+2.8 14.9+0.8
b it 51.8+4.3 33.3+4.8 22.5+4.4 6.9+3.1 16.2+0.7
F 14 2.89 0.42 1.57 0.19 4.23
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Mo

2.1.34 XPRBRAAFEFRIR

MERE R BR AR At s A IE R . L. Hh=
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Table 5 Test results of blood biochemical indicators in kapok rats (n=10, xs)

WAl MEAgkg#hE) ES2BEBEE/(mmol/L)  MUEF/(umol/L)

b = B5/(mmol/L)  fbE/(mmol/L) k@%éﬁzﬁé/(um

2.0 1772035 3947 1.46+0.48 6.97+1.00 169226
40 1.800.31 3845 1.5040.33 7.00+1.37 3¢
# 8.0 1.53£0.20 3443 1.34+0.48 6.42+0.95
*fEes 1.812021 3745 1.80+0.69 1464
F At 235 145 1.50 1.8
2.0 2.070.30 444 0.95+0.17 4428
40 231034 4345 1.04+035 14844
4 8.0 2.08+0.25 4345 0.89+0.19 : 129433
s 2224037 4653 9240.12 7.14+0.83 13919
F {4 1.36 1.58 A.74 0500 071
WAl A ENgkg hE)  abARERER/(U/L) BEEONL) . AFER a%4/(gL) R RER IS /(U/L)
2.0 103423 5543 5240, 231 40421
40 102421 564 1807 2342 3310
e 8.0 99:16 56+ 5209 241 3548
s 107416 55%12 2341 30411
F At 027 0.28 0.91 0.89
2.0 51413 5.7+0.6 2742 33418
40 52414 5.6£09 2942 37421
b 8.0 e 5.1£1.0 2842 2949
s 52+0.8 28+1 2548
F At 117 1.28 118

2.13.5 JRHEESE

Fig.1 Liver punctate necrosis of Male 3 group 7
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Fig.2 Liver punctate necrosis of female 3 group 4
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B3 145 SENELERAETR
Fig.3 A small amount of protein-tubule type of kidney tubules
of male 4 group 5

22 3tk

AL A S RN 32, T2
VOB DIARRAEIE g7 24 3 1 AT
b, AT AKAER . AR P Sk A
BEA BB MEAY, EEAERIR, %A
TR, SRR RS . P Ml SR
AL BRI, X ATRE S AKAEH 2
EFEE S, FF A TR RAKIE R 2RI
HIThAE RS . ARG R, 2550t
PRI AL AT FUEA, B, (R0, oo (R
o, B B, WRIBE, BRI (R,
ST B T TS S I o R s A
JE R R e Y, -2

iz 4 PEVRA ek, Sl
AR A, % BT b fr 2
SRR, S, AL

Gbh 7 AR e o . FEEAKRIEM
3 #ig

g5 BRTR, T 10 g BrEEAKRAE AT 1 g Ak
T4, ﬁﬁﬁﬁﬁﬂ%ﬁ:ﬁzﬁﬁ%ﬂ%ﬁ PSS
T/ BRI SR L TR KN 52 B (MTD) KT 80.00
g/kg'BW, NSEFRTEE. Ames 5256 /N RE BB 52
B FORG F WA T L0 45 SRABI AR WA i A B E A,
RRIBAETEE. KR 90 d MEFF IR BRIk, ThiE
XA K B SRR o, TR ERMEY)
FIHZ R B0 22 RAEERI R RN R R, T4ih
B ULBAAMIERT K RA K R B R R, KR

PRI, MUE L MR FE R A L H s, WEas
MR TR, RER ST R W S SR
A AR . FHEEACKRAE N KRB # i NOAEL
N 40.00 g/kg'BW . [Fltt, 7EASLEG M4 T AKRALN R
Y EhA WL S A o AR 2 T AARAE A4S
T, B R AL B NSNS TR, AESARE
i AR R PR G . A TN S i R R
FAAMIAETE, (AN 22 44T T A, A
HRAEZI T B IR TU AR SR & TR R SR PR 2«

B bk

[11 RN RIEANE 2 i —3R[S].
59

Chinese Pharmacopoei

Technolo?Pre@)lO:
2] Bk ARRELTHE S HAR I R e R &
= s NN 015,6:55-56

+ WEI Wei-mei, ZHAO Yi-min, et al. Comparing on metal
“element contents’ in gosgimpinus malabarica and its water
_sextract[J]. Guangdong Chemical Industry, 2015, 6: 55-56

it FURE, 1 UM, S5 AR 24 BE PRI 9008 R [J]. 5 Ik 25 2,
2015,12:4-6
MENG Fan-yan, XIAO Ying-mei, et al. Progress of
pharmacological activity of bombax malabaricum [J]. Strait
Pharmaceutical Journal, 2015, 12: 4-6

(4] FH pe A, (RO, S AR AL AR S S R 0] MLk A AR
%1,2014,4:36-41
TIAN Xiang-nan, WU Jian-rong, et al. Research progress on
bombax ceiba [J]. Forest Inventory and Planning ,2014, 4:
36-41

[5]  BA&HEQUECHERS FHR- UM (ol e AL AT HLIE
FHR AT AR TR, 2014,23(6):22-25
ZHAO Dong-mei. Sample pretreatment of QUEChERS and
determination of 9 kinds of pesticides residues in kapok
flower by gas chromatography spectrometry [J]. Fujian
Analysis & Testing, 2014, 23(6): 22-25

[6] & &AM AN AR TR J772:(2003)(2014)[S]. H 4
N RALANE T A:#,2003
Procedures and Methods for Toxicological Assessment of
Food (2003) (2014) [S]. Ministry of Health of the People's
Republic of China, 2003

(7] T Ul IR B T, A AR AL ) S BRI St A Bk
T FE[T]. LR TR 55 ,2017,43(6):586-588
FENG Ding-shan, SU Lin-liang, HUANG Ye-yu, et al.
Acute toxicity and genotoxicity of kapok [J]. South China

257



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.12

(8]

258

Journal of Preventive Medicine, 2017, 43(6): 586-588
/NG, R 2 AF, PR AR A e B /N B S B 5
PRSI Hh R BE R 22724 36,2012,15:1175-1178

WU Xiao-yan, TANG Ai-cun, LU Qiu-yu. Effects of total
flavonoids of gossampinus malabarica merr on the hepatic
damage of immunity in mice [J].Chinese Journal of Hospital
Pharmacy, 2012, 15: 1175-1178

FHE DL, K UTUR S AR AN R L A SRR P s A 0
ISR T[T TIRARFE,2016,44(9):293-297
WENG Yan-ying, ZHANG Yu-fa,et al. Decompression
internal boiling extraction and antioxidant activity of total
flavonoids from different parts of kapok [J]. Jiangsu
Agricultural Sciences, 2016, 44(9): 293-297

B ARKRAE A S B3 T T L3 1 B 1) 00 s 1 P
[D]. N Z i K%,2016

(1]

[12]

[13]

MA Qiong. Research on the chenical constituents of the
flower of bombax malabaricum and the antidiabetic effects of
the active part [D]. Innet Mongolia University, 2016

Bhavsar C J, Talele G S. Potential anti-diabetic activity of
bombaxceiba [J]. Bangladesh journal of pharmacology, 2013,
8(2): 102-106

PR, R iDe 57, 55 R AL e B I s 4 P B L
FI]HZZP5IEIR,2016,1:88-90

LU Qiu-yu, CHEN Xiao-yu, et al. Antihypetlipidemic effects
and mechanism of total flavonoids of --gossampinus
malabarica merr [J]. Pharmacology and Clinics of Chinese
Materia Medica, 2016, 1: 88-90

Said A, Abouta A, Nofal S

&

al. Phytoconstituents

and bioactivity evaluation of bo flowers [J]
Journal of "l!admoﬁl Me ,2011,2 55-62

,“"‘

A



