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Toxicological Evaluation of the Safety of Sacha Inchi
(Plukenetia volubilis linneo)

LI Bin, QIN Guang - qiu, ZHAO Peng, QIN Hui -yan, YAO Si-yu
(Guangxi Autonomous Regional Center for Disease Control and Prevention, Nanning Guangxi 530028, China)

[ Abstract] Objective To evaluate the safety of sacha inchi (Plukenetia volubilis linneo) as a health food.
Method Acute oral toxicity test, genetic toxicity tests, and rats 30 days feeding test were conducted to evaluate the
safety of sacha inchi. Results LD50 of sacha inchi were 7940 mg/kg BW for female mice and 9260 mg/kg BW for

male mice. Results of the genetic tests,

sperm abnormality test,

including the Ames test, bone marrow cells micronucleus assay, and the

were negative. Results of the 30 days feeding test showed that sacha inchi had negative

effects on the weight gain, food utilization rate, blood count, and serum chemistries. Significant pathological injury

in the liver of rats was observed. Conclusion Sacha inchi is toxic under the current experimental conditions.
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Tab. 1 The body weight of rats after 30 days Sacha inchi feeding test (X +s)
el bl n WIE (o) %1 %2 () 53 () LR (g)
i3 A 10 792+58 126.7 £9.1 173.4+13.5™ 2114 +17.3" 243.6 +19.2"
a7l i5a 10 78.5+6.2 1288 +9.4 178.0 + 14.6" 217.6 +19.5™ 251.5+23.4"
Silk 10 783 +6.3 1320+10.8 1852+ 154 2294 +20.0" 267.0 £20.0™
X HEZH 10 783 +5.6 1348 +7.5 1952+ 13.3 2509 +19.6 301.9 +26.2
I A 10 72.5+3.8 1103 £6.6 136.1 +8.8" 148.5 +10.8™ 161.0+11.8"
a7l i5a 10 725+33 1147 £5.6 143.4+ 8.8 1582+ 11.3" 172.9 £ 13.3"
i 10 73.5+3.1 117268 1472103 163.0+13.0 178.8 +15.3"
POy 10 73.0 4.4 117.9+7.4 150.2+11.2 1758 +13.8 198.1+16.4
SxEA L, P <0.05, “P<0.01.
F2 MMHFENKXREWHANZM (%, Xzs)]
Tab. 2 Effect of Sacha inchi on the food utilization rate of rats [%, (x+5)]
el bl n %18 %2 53 54 ey Sl)iiE
i A 10 444 +4.0 33.7 £2.6™ 223+1.9" 13.8+2.6" 253 £2.1"
a7l i5a 10 484 +3.7 36.6+3.0 24322 151+ 1.4~ 27.7 +2.0"
RF 10 492 +3.7 37.5+42 25.1 £2.5™ 156+1.9" 28.2£2.5"
X HEZH 10 480 £4.6 39.8+4.0 298 +2.4 19.9+22 31429
WE A 10 389 +3.6" 25424 144+18" 89+1.6" 19.8+1.8™
R 10 403 £3.7 25923 153+1.8" 9.8+ 1.4™ 20.8 £2.2"
RF 10 449+44 29.3 +3.0 17.6 +2.4" 115+1.7" 237422
X HRZH 10 437 +£4.0 28929 215+2.1 14214 255+23

SXTIEAE LB, "P <0.05, "P<0.01.
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Tab. 3 The results of blood routine examination after 30 days Sacha inchi feeding test (X =s)

oA FEH o B1IEANER (9 H2ENEER (o FIFHEE (o F4FEMEE @ LIFEE (9
i3 EFE 100 107.5£11.6 139.0+ 14.4 171.0+ 19.4 235.8 +25.0 653.3+69.9
R 10 10424117 134.6 +15.2 1633+ 19.5 225.0 £29.2 627.1+75.3

Kl 10 109.9 +12.4 142.8 £ 16.6 177.1 £20.7 242.8 +27.0 672.6 £ 76.1

STEEH 10 117.7+89 151.6 £10.2 186.6 + 14.3 2562 +21.9 712.1+54.7

W EFE 100 971 £7.1 101.8+7.7° 106.7 £8.2 140.6 £12.3 4462 +348
pilE 10 1051131 111.2+13.8 116.5+ 14.5 150.7 £ 18.9 483.5 + 60.1

AR 10 97.8+107 1028 +11.9 107.3 £129 137.1+16.7 445.0 £52.1

STEEZ 10 102.8+10.0 111.7+10.3 1195+ 122 1572 +14.0 49124462

53R, P <0.05.
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Tab. 4 Effects of Sacha Inchi on blood routine index of rats in 30 days feeding test (X +53)

P51 bl n MmersEr (/L) 21400 (10%/L) I/ (10°7L)

i3 i 10 160.7 +7.8 8.24 +0.48 1017.6 +188.6
By 10 162.3 +9.1 8.30 + 0.40 1041.4+162.5
7+ 10 163.8+5.8 8.50 = 0.50 986.3 + 135.3
X HEZH 10 1682 +7.4 8.38 £0.53 1001.1+196.9

WE T R 10 1589+ 7.6 8.06 = 0.52 1284.6+189.3
By 10 1602 +11.5 8.16 + 0.37 1187.6+207.4
RF 10 161.9+6.5 8.31 +0.31 1191.5£205.6
X HEZH 10 1662 +5.5 8.01+0.21 1198.1+164.7
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Tab. 5 The results of blood routine examination after 30 days Sacha inchi feeding test (X =s)
O AR 0 A4 (0L — PRI ()
Ik E2 441 g R e il o} AR AL WERRTEAMM  PEOE AN
mlE 10 8.63+2.18 82.1+3.1 120+24 4.95+0.80 0.86 +0.53 0.12 £0.13
! FRlE 10 8.12 +1.31 84.1+32 10.4+25 451+125 0.82 +0.35 0.13£0.14
b flfE 10 8.68 +1.73 85.1+29 94+1.6 4.47 + 1.46 0.91 +0.37 0.06 +0.10
XHHEZH 10 8.44 + 191 82.8+3.6 11.7+3.7 4.32+0.90 1.04 +0.77 0.09 +0.20
Al 10 8.07 +1.44 86.2+49 84+39 422+1.55 1.20+0.55 0.03 +0.09
, FiRlE 10 7.94 £1.24 83.4+ 4.7 11.2+3.8 4.46+1.30 0.87 + 0.44 0.02 +0.06
o flKml&E 10 8.03+1.95 86.4+42 85+3.8 4.11+137 0.99 +0.59 0.02 +0.06
XHHEZH 10 7.93 +1.55 85.7+3.3 9.1+3.0 3.81+0.81 1.41 £0.81 0.03 +0.07
Fz6 MMENEFR 30dBFXMERKBMAENIEHFRELER Xx9)
Tab. 6 The results of blood biochemical examination after 30 days Sacha inchi feeding test (X =)
Ll FEH n LA (U/L) AR (U/L) JRZEZA (mmol/L) WLEF (p mol/L)
i3 il 10 1269 + 14.4 62.81 +9.41" 6.51+0.63 33.22+3.29
a7l i5a 10 120.6 +12.9 61.32 +9.68" 6.62£0.73 31.10 £ 2.67
R 10 1153£11.6 56.97 + 8.82 6.59 £0.72 33.54 +3.51
X HRZH 10 109.5 +8.2 50.71 +5.49 6.80 £ 0.44 32.16 £2.58
WE A 10 1198 +11.4° 62.17 £ 8.19™ 7.61 +0.87 34.71 + 3.66
P 10 118.9 +10.3" 59.84 +7.06 7.42 +£0.52 36.94 +2.71
SR 10 1109 +10.6 56.42 +5.52 7.70 £0.70 37.24 £3.58
POy ekt 10 105.8 + 8.7 52.50 £5.95 7.61 +0.63 37.58 £3.20
%I e#, “P <0.05, “P<0.01.
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Tab. 7 The results of blood biochemical examination after 30 days Sacha inchi feeding test (X +5)
Ll F n  JHEEE (mmol/L) HiW=ME (mmol/L) &EH (yL) HEH (L) M#E  (mmol/L)
i3 ERlE 10 2.04 +0.34 1.52+0.24 72.65 +5.43 33.75+ 475" 5.62 +0.63
pilE 10 1.95 +0.31 1.36 +0.27 75.18+6.14 35.14 + 3.84 5.77 £0.32
& 10 1.79£0.25 1.38+0.24 75.96 +5.29 37.85+3.78 5.82 +0.56
XHEH 10 1.81 £0.27 127 £0.24 78.07 +5.63 38.82+293 5.54 +0.42
I ERlE 10 2.54 +£0.22" 1.50 £ 0.23 73.80 +7.43 35.52 + 4.46™ 5.41+0.37
FiRE 10 2.38+0.26 1.39+0.20 7574 +7.27 37.10 + 424 5.63 +0.48
& 10 2.23+0.34 1.42+023 79.74 + 6.54 38.20+3.75 5.85 £0.61
YA 10 2.18+0.28 1.34+023 79.62 + 3.60 41.61+224 5.78 £0.75
xR, P <0.05, "P<0.01.
K8 MMENFRMARBE[EENEM (Xxs)
Tab. 8 Effect of Sacha inchi on the organ weight of rats (X +s)
P51 il n AT (o) JFIE () BFE () T (2) 2L~
i3 =Sl 10 237.2+8.8" 8.255 +0.858 1.896 +0.163" 0.634 + 0.087" 2.682 +0.265
a7l i5a 10 2452 £21.9" 8.077 +1.134°  1.898 +0.186" 0.608 +0.063"  2.837 +0.205
i 10 258.5+19.0™ 8.565 + 0.898 1.976 +0.217 0.664 +0.092 2.812+0.225
Xt A 20 10 289.6 +25.4 9.260 + 1.080 2.166 + 0.205 0.724 + 0.057 2.926 +0.251
WE A 10 157.5+11.2" 5424 +0.643°  1.278+0.147" 0.401 +0.044°  0.000 + 0.000
) 10 169.6 £ 12.3™ 5.975 £ 0.294 1.332 +£0.139 0.429 + 0.058 0.000 + 0.000
i 10 173.4 £ 147" 5.633 +0.604 1.353+0.132 0.431 + 0.046 0.000 + 0.000
POyt 10 190.3+ 154 6.180 + 0.612 1.466 +0.154 0.469 + 0.070 0.000 + 0.000
SxIEA R, P <0.05, “P<0.01.
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Tab. 9 Effect of Sacha inchi on the organ/body weight of rats (X +5)

51 FlEdH n JERE (%) B (%) JIE (%) 2H(%)
i3 A 10 3.484 +0.293° 0.802 + 0.076 0.267 + 0.028 1.132 +0.080"
rp 10 3.288 +0.314 0.775 £ 0.055 0.249 + 0.021 1.160 = 0.055™
RF 10 3.311+0.216 0.765 + 0.062 0.256 + 0.026 1.090 + 0.080"
oKl 10 3.194 £ 0.201 0.748 + 0.037 0.251 + 0.025 1.011 £0.047
=ik 10 3.442 £ 0313 0.810 £ 0.065 0.255 + 0.025 0.000 + 0.000
WE i 10 3.534 +0.241 0.786 + 0.062 0.252 +0.018 0.000 + 0.000
RF 10 3.257 +0.325 0.782 + 0.069 0.249 + 0.022 0.000 + 0.000
Xt BEAH 10 3.251 £0.230 0.771 £ 0.052 0.246 + 0.025 0.000 + 0.000

SRR LS, *P <0.05, "P<0.01.
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