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Abstract: The subchronic toxicity of Pandanus amaryllifolius Roxb. powder on rats was evaluated, which was expected to provide
toxicological safety basis for the development of food additions. The rats were randomly divided into the control group and Pandanus
amaryllifolius Roxb. powder samples of low dose group (2.00 g/kg BW), middle dose group (4.00 g/kg BW), high dose group (8.00 g/kg BW),
using the oral toxicity test method according to GB 15193.13-2015 in this study. There were 20 rats in each group, half male and half female.
Oral toxicity of Pandanus amaryllifolius Roxb. powder was assessed by general clinical observation, weight and feeding, eye examination,
hematology and biochemistry, urine examination, gross anatomy and histopathology. During the experiment, the rats’ growth was good. There
were no significant differences in body weight, weight gain, food utilization rate, blood routine indexes, blood biochemical indexes, blood
coagulation function indexes, organ weight and organ/body weight ratio among each Pandanus amaryllifolius Roxb. powder dose group and the
control group (p>0.05). No abnormal changes were observed in routine urine, ophthalmoscopics, gross anatomy and histopathology. The no
observed adverse effect levels (NOAEL) of Pandanus amaryllifolius Roxb. powder dose were 8.89 g/kg BW in male and 9.76 g/kg BW in
female. There was no subchronic toxicity of Pandanus amaryllifolius Roxb. powdersamplesto rats in this study.
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TRIG I E], B v 7 o A A SRS M R ) 3
430.90 g 1 266.60 g, SFEETHIA 250520 g Fl
2056.30 g, HFIEAZARAME. MR RRAREIE K DU
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Table 1 Body weight, food intake and food utilization of rats in different doses of Pandanus amaryllifolius Roxb. powder (n=10)

e 8% ¥/ ERF/g B F R 2%
= G xR 438.80+95.80 2509.00+76.60 17.4943.52
pop: ! 435.70+£94.60 2503.10+£71.40 17.41+3.45
Motk %l 438.20+£96.50 2501.20+71.80 17.5243.49
Ribilh ! 440.50+88.20 2537.3066.50 17.36+3.11
il 430.90+£93.40 2505.20+84.00 17.20+3.27
= xR 273.80+79.90 2075.20+£39.60 13.19+3.82
pop: ! 268.90:80.60 2073.20+45.60 12.97+3.88
etk L%l 264.40+81.30 2046.80+28.40 12.92+3.86
Eibill ! 265.40+83.10 2041.20+31.40 13.00+3.91
il 266.60+£76.00 2056.30+47.80 12.97+3.52

22 FE R K B R 15 AT 0 R
I, SRR AL MK R LA 2 1)

S35 145.00 F1 147.00 g/L LL4HMLAECH 7.77%10' A
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2 TEIEBELMTIE TARMMLEFIER
Table 2 Hematological indexes of rats in different doses of Pandanus amaryllifolius Roxb. powder (n=10)

A A m@i‘é’ f(llf)ﬁffe/l‘fiﬁ éli?ﬁ%*” R4 % /(Jf;'fo‘*f“jf) ‘/é(’f;”%ff
TEMTELE  147.00£7.00 7.78+0.44 0.43+0.03 3.81+1.13 697.00+193.00 7.26+1.84
gl 148.00+7.00 7.89+0.52 0.42+0.02 3.77+0.75 758.00+£126.00  7.90+1.62

Ak KA 4L 146.00£7.00 7.79+0.46 0.42+0.02 3.8240.75 703.00+102.00 8.00+1.57
FHIELL  145.0043.00 7.86£0.29 0.42+0.02 3.50+0.32 712.00+123.00 8.09+2.09
BFELE 145.00£7.00 7.77+0.65 0.43+0.04 3.87+0.70 748.00+145.00 7.354+2.64
TR 148.00+7.00 7.85£0.45 0.42+0.02 3.20£0.29 748.00+£150.00  8.15+225
x40 147.00+8.00 7.79+0.44 0.42+0.02 3.73£0.91 731.00£92.00 8.05+1.57

Bk KA EL 145.00+3.00 7.77£0.30 0.4320.02 3.59+0.43 748.00+97.00 8.61+1.97
PHELE 148.00£9.00 7.7120.81 0.44+0.03 3.94+1.41 682.00£174.00  8.06+2.43
HFFE 147.00£6.00 7.85+£0.43 0.4320.02 3.7240.80 766.00£132.00  8.57+2.15

PR gl RO Y P Y% A% RPN s a R el Y
FEXMBA 73.04+£5.05 19.24+4.88 5.98+1.92 1.66+0.53 0.08+0.06
gl 73.705.05 19.15+4.88 5.65+1.45 1.42+0.62 0.08:£0.04

MM KFIEH 74.5243.88 18.26+3.82 5.38+1.45 1.79+0.74 0.05+0.07
FHEL 74454430 18.49+4.50 5.44+1.37 1.54+0.64 0.08+0.09
Sl 74.10+3.80 18.41+4.47 5.91+1.81 1.51+0.58 0.07+0.08
TR 71.78+3.38 20.31+3.37 6.42+1.44 1.39+0.68 0.10+0.01
x4 B840 71.85+3.38 20.08+3.37 5.94+1.22 1.59+0.80 0.07+0.07

Wi RFEH 74214347 18.60+3.41 5.58+1.61 1.54+0.51 0.07+0.05
PHFLL  73.59+5.23 18.81+5.13 5.95+1.63 1.56+0.95 0.09+0.07
BAFM 73.47+4.83 19.33+4.73 5.67+1.40 1.43+0.71 0.10+0.05
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& 3 TRIEZIIMTIE TRRAVE IR
Table 3 Biochemical indexes of rats in different doses of Pandanus amaryllifolius Roxb. powder (n=10)
Wil g SPERE AR GEG 0% EER  HRZE  SABRMKE
/(U/L) /(U/L) /(g/L) /(g/L) /(mmol/L)  /(mmol/L) /(U/L)
TSR 48.37+3.95 153.23+25.96  63.02£3.80  32.26+1.41  1.96+0.43 0.95+0.24 1.18+0.59
PSR! 48.15+3.95 152.51+22.23 63.04+£3.48  32.47+1.41 1.86+0.31 0.99+0.18 1.16+0.21
etk IRAIELL 47.6743.74 1545842528 6438342  33.48+1.24  1.97+044  1.09+0.24 1.29+0.11
&+ F4 48.87+6.79 151.48427.33 62.67+4.61 32.45+1.59  1.86+0.38 1.03+0.26 1.18+0.22
aiill ! 47.11+4.98 158.99+423.29  63.92+3.83  33.30+1.68  1.88+0.36 1.00+0.18 1.20+0.27
TR 47.02+5.66 141.04+22.52  63.15+4.30  32.93+1.61  2.04+0.27  0.96+0.09 1.34+0.30
PSR! 48.01+£5.66 142.76+22.40  63.75+4.30  32.98+1.61  2.00+0.36  0.95+0.17 1.17+0.36
B KA F4 49.36+4.70 142.29+13.31 64.82+5.74  32.55+2.25 1.81+0.27  0.95+0.14 1.35+0.05
&+ F4 46.29+3.16 144.84+28.01 63.55+4.15  31.39+1.49 1.90+0.34  0.98+0.34 1.26+0.19
aiill ! 48.45+7.87 159.65+30.15 62.30+6.21 32.114£2.07  2.03+0.51 1.05+0.21 1.16+£0.41
sl 31 GERZYEL BB AR AR FE JILEF P, A4
/(U/L) /(umol/L) /(U/L) /mmolL)  /AumolVL)  /(umolL) /(mmol/L)
FEITRL 196.54+60.09 10.88+4.75 147.90+31.46  5.19+0.81  52.02+2.13  62.92+7.18 4.99+0.52
pap il 205.12+59.86 12.56+6.74 143.50+£31.46  5.27+0.31  52.27+2.74 62.80+7.82 4.90+0.47
A WA= 212.42460.85 12.57£3.40 149.10+41.19  5.16+0.85  52.23+5.62  62.12+5.07 4.80+0.41
PHELH  210.49+59.10 10.55+5.80 138.40+26.58  5.18+1.05  53.46+3.51 63.75+8.48 5.11+0.39
SFEL 203.69+50.21 11.50+5.74 140.90+£37.29  5.02+0.93  52.254+5.14  62.80+6.29 5.10+0.35
FESTBLL 313.15+57.16 13.53+3.35 143.90+21.57 5474047 51.88+3.66 62.08+7.88 5.39+0.55
popc:] 316.70+£57.18 13.40+3.35 144.60+21.47  5.70+£0.70  51.10£3.75  62.60+6.21 5.35+0.64
ek RFIELL 317.42+60.75 12.00+£5.21 141.40+26.58  5.07+0.97  50.94+3.18  62.44+6.31 5.32+0.72
FHEL 309.52+54.74 12.9244.95 138.00+27.87  5.10+0.58  50.43+3.80 62.65+7.32 5.36+0.74
a1 316.93+£37.75 10.10+4.18 149.50+30.57  5.26+0.67  50.79£3.97  62.97+6.30 5.11+0.86
* 4 TRFIEBEEDH TARABRMIEAT
Table 4 Blood coagulation indices of rats in different doses of Pandanus amaryllifolius Roxb. powder (n=10)
MR 207 Bed BB ATR)s  EALI Y E A E BT 18] /s e &8 R/(gL) Bt BEA 14] /s
= @&t B4R 9.40+1.20 13.904+4.90 2.00+0.40 36.304+6.40
o] 9.10+1.00 13.40+3.30 1.90+0.30 37.204+6.40
Ak 1RA =48 8.80+0.70 13.70+4.50 2.00+0.30 34.704+6.30
&+ F4 9.20+1.10 14.70+2.70 2.10+0.40 38.30+£7.70
eapilll s 9.30+1.20 15.20+3.10 2.00+0.40 37.10£6.10
4= Pop:ices] 7.60+0.70 11.80£3.30 1.90+0.30 33.90+4.30
oLt 7.40+0.70 11.40+£3.30 2.00+0.30 34.20+3.60
Mt %l 7.30+0.50 13.10£1.20 1.90+0.30 34.10+6.20
Eigilk 71 7.50+0.40 11.90+3.00 1.80+0.20 36.20+3.90
Erbil 2 7.80+0.60 13.2042.30 2.00+0.30 34.8045.80
25 EEAWEME0 d KB EE . iE/ 79050 #10.36 g+ & EBS A0 0.11 F10.09 g HIE

EERES R L

WIGHIE, SFEgLe. MR ERS 5N
2.49 F11.98 g, LEST AN 1.63 F11.15 gv HafRsI

I3 13.46 F18.41 g\ B IE4rA9 3.30 #1225 g JIi
535124 0.93 F110.74 g 52 M/ 5 737128 3.75 F110.80
g BHSE/GR S BN 1.55 A10.15 g, 57 E4L SR
AT REEZER (RS, BWHEFBIRT KR
s HE A R .
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x5 TEFIERBNM TARMEREE (2
Table 5 Coagulation index organ weight and organ of rats in different doses of Pandanus amaryllifolius Roxb. powder (n=10)

07| MR Kk E fiz N3 AR B BB
= G xR LE 496.20+91.30 2.59+0.16 1.61£0.27 0.49+0.15 0.11+0.02
2t B840 496.30+91.80 2.50+0.19 1.7240.25 0.50+0.14 0.10+0.02
P42 &5 &4 496.40+93.40 2.5540.22 1.68+0.31 0.500.11 0.120.01
il 499.90+90.20 2.46+0.14 1.73+0.20 0.51+0.17 0.11+0.02
b 489.20-+84.60 2.49+0.19 1.63+0.22 0.50+0.15 0.10+0.01
= e xR e 334.90+79.40 1.95+0.13 1.16+0.15 0.37+0.08 0.10+0.02
SRR 330.00+79.20 1.88+0.12 1.10+0.13 0.37+0.09 0.10+0.02
W & &40 327.00+75.00 1.99+0.13 1.14+0.17 0.35+0.07 0.09+0.02
il 326.10+78.10 1.88+0.15 1.07+0.12 0.34+0.08 0.10+0.02
B Ea 325.80+73.80 1.98+0.18 1.15£0.14 0.36=0.10 0.09+0.02
217 e T i i E2H/FE W2/9p £
A= Pl 13.18+1.84 3.30+£0.47 1.03+0.17 3.71+0.34 1.55+0.34
SRR 13.48+1.41 3.19+0.42 1.00+0.11 3.56+0.30 1.53+0.39
Atk k! 13.16+1.40 3.42+0.36 0.91+0.19 3.69+0.30 1.55+0.13
g F 4 13.39+1.24 3.34+0.27 0.97+0.11 3.81+0.43 1.57+0.33
B Ea 13.46+1.63 3.30+0.34 0.93+0.11 3.75+0.36 1.55+0.31
% G xR e 8.57+0.65 2.30+0.17 0.68+0.07 0.82+0.16 0.20+0.02
2t FB 40 8.29+0.71 2.26+0.15 0.64+0.08 0.87+0.13 0.19+0.04
W % 8.30+0.90 2.30+0.20 0.67+0.10 0.81+0.24 0.18+0.02
Giilh il 8.45+0.80 2.26+0.15 0.69+0.08 0.77+0.15 0.20+0.03
B Ea 8.41+0.77 2.25+0.18 0.74+0.09 0.80+0.23 0.19+0.04

&6 TREIFIEFZELHM TARAIBER/AFELLE )
Table 6 Organ / body weight ratio of rats in different doses of Pandanus amaryllifolius Roxb. powder (n=10)
PR 03| Ji/ 4k ik PR B ERRAR AR Bk Bk EBR(FEWR
TESTIRLL 0544011  0.33+0.08 0.10£0.03 0.02+0.01 2.70£0.42 0.67+0.07 0.21£0.04 0.77+0.16
Pl 0.52+0.09 0.35+0.05 0.10+£0.04 0.02£0.01 2.77+0.31 0.66+0.09 0.21+0.04 0.74+0.14
M JRFIELL 0.53£0.10  0.34+0.07 0.10£0.03  0.02+0.00 2.71+0.39  0.70£0.07  0.19+0.07 0.77+0.17
FHRIELL  0.51£0.10 035+0.07 0.10£0.04 0.02+0.01 2.74£0.42 0.68+0.10 0.20+0.04 0.78+0.16
bl 0.53+0.12  0.34+0.08 0.10£0.03  0.02+0.01 2.80+0.44 0.70+0.15 0.20+0.04 0.79+0.15
TESTRL 0.6120.15 0.36+0.08 0.12+0.03  0.03£0.01 2.68+0.60 0.72+0.16 0.21+0.06 0.26+0.19
*+ .20 0.60+0.15 0.35+0.07 0.12+0.04  0.03£0.01 2.66+0.77 0.71+0.15 0.21+0.07 0.24+0.06
Ml EAE4L 063013 0.36+0.07 0.11+0.03  0.03+0.01  2.65+0.64 0.73+0.14 0.26+0.06  0.26+0.13
ikl 0.61+£0.15 0.35+0.09 0.11+0.03  0.03+0.01 2.70+0.55 0.73£0.15 0.25+0.08 0.25+0.06
feaFilll A 0.63+0.12  0.37+0.07 0.11+£0.04 0.03+0.01 2.68+0.55 0.72+0.15 0.26+0.06 0.26+0.09
AL MR RIS AR L SRR MR SR, . pH (. AR %
BEREMEZR (R 6), RYIEFE IR KRR THErR, BIARKIFH . FRIRED Bk w7 A
T 54 L AR A R X HRZH A K BREAT IR AR 2 AR, PetRAAR L RGN
26 BEEHES 90 d K BRI AR R IR H%%ﬂ%%ﬁdﬂﬁ%ﬂ%ﬁ@ﬁﬁ&ﬁ%@
RIWFEIL Kk S A R  EIRSERR YA ik
SR R BRA RS S IR AT 5 o

27 FERBRMNARREMBIRELR

R
I AR S AR B AT IR G 2, 54130
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Sk Aon A1 %71 2H L 100 ROKER. HIR S
WHIRMLSE, $EBFTHE. AR, TSl
Ko BRNFBLAIRTT WAEER. M. 3. 38
JELL KIS S5 R YA, B BERE. T A
TR . FUBRS DUB A R EEsk . IR, H.
S HES LT IAMSMESS TR ). i, ffh
AHANSAS . BRI BT T, IEREHN
AW SHELGE OF B B OE. Bl i
= = L S N et =7/ N 1 7N 2517
B, BEE. SRS 7ES) EIEW. AL TEA.
PN SERE N 1 A R AN B2 o e S 72 vl ]
THHE, B, K. Ma kBRI, Hi. 740
AIRBE, WRELEETEM K. MORRTC I AT SO SR,
ORI, R PERIER, OANEDEHE oA
WK T 1Y, IR JC el R0, A
g, . TEGR. EEE. BUIRAR. VB &, S0
ML MERTEE. Kb . FubaELRIRTT
SR P A . B MEME R BRI oy HFL M
filiv B B Sl (BRELD SEpTiads B LR WY
B SRR EA KR AL A, EIREEIRR ]
o i FEA R K SR A B LGB R

2.8 HEREM TR EFETN

FHEETR 90 d & EEERIS S A B LR &
Bl 4 WS PHE I E B, EEAH THE SR
AV eRE, IMERESME, NiTEis
VI 2P Sille N8 2 R Ebn il
PERFARE, o S R 2 M B R .
TEE ISR RIS 45 5, 4% GB 15193.13-2015
BAT W AIRES . FEARSLIR KT, Bl 2.50%-
5.00%- 10.00% [ LA 7 5 SuAn 45 N TR 1)K B
90 d, MRABRITIENEFERE, THEH&FIEH SRR
A HERRG. T w0 2.20 g/kg BW.
4.46 g/kg BW. 8.89 glkg BW; MR, &1, EiflESD
A 2.42 g/kg BW. 4.83 g/lkg BW. 9.76 g/kg BW. Hiff
FLERR ], 75 58 Fiky &R AR R SR LAR,
THET:. BHIEHVEKKE RIf, 1AHE, S,
YRR, bR MAIERR. B IhRESE
B T2 B U A/ R LU SRR LRI e 2 5
PR R KEHRBER Y . AR AN S B 2
RILARSFEMA R RE L. R RN E R
kAR 90 d £ HERMERER TG T WA FHAE R E
(NOAEL) {H AMfEFs, 8.89 g/kg BW, MEF 9.76 g/kg
BW.

AT T B SoA BB e VPG Rt T R

TR, AR DA R R R
L SRR i JEURET A M I B3 5E Bt o

29 HERREAARE

TR, ENEREN KRR, HRPAS
Aalb F Se e B e A R R, TR A L BEROAR T
Ko CRE ENSORMES. EREAT, hT&Ek
RABEAMES I, AR, TR, S
i PR E T PR TTIA 4000 kg A b, BFUFE W 4F
M GFEEE, SRR TN ARG AR NN
Rl PORTHER, S5 Em. BRME2H% 0,
EE T RSB E T AR 2 AR, B
TIRRRA T BTTBUE -

FEMNIIRS, M40 L, ZRFGIA IR DL R g S5
P R A R ST BT, I KR AR,
HFERFERE R BRI IR SRR Nz (B A R ot
A S, HAZINT, Joidim e N B 7 #a
JE i H a2 R TR . R, RIS ER
AT G, 2R AOR R T A4 PR 7 B A RE S T A
RPN, T ST R B AR
Ik, RSN S, i 9 SO n
2R i R AT MR SR A R

3 g

FEABIFFEH AR LA 2 ek B i B AR PR Rt
YEH, JET&FET0H 90 d 24 11 #4456 NOAEL i
B 8.89 g/kg BW, HEFR 9.76 g/kg BW.
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