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Safety Evaluation of Peony Protein

LU Jie'?, HUANG Zhigiang', LIU Yanshu', QIU Min', ZHANG Li', YUAN Wenpeng"’

(1.Heze Branch, Qilu University of Technology (Shandong Academy of Sciences), Biological Engineering Technology
Innovation Center of Shandong Province, Heze 274000, China;
2.Haiyang Materials and Reserve Center, Yantai 265100, China)

Abstract: This study aimed to assess the safety and toxicity of peony protein and provide a scientific basis for its
application in food industry. The safety evaluation included acute oral toxicity tests in mice, as well as 28 d and 90 d oral
toxicity tests in rats. The results demonstrated that no signs of poisoning or mortality were observed in the acute oral
toxicity test (intragastric dose of 11700 mg/kg) conducted on mice. Furthermore, in the 28 d and 90 d oral toxicity tests
conducted on rats, no abnormal changes were observed in terms of food utilization, organ weight ratios, and various
physiological activities, when compared to the control group (1500, 3000, 6000 mg/kg). Additionally, there were no
significant differences (£>0.05) in blood routine and blood biochemical indices between the treatment groups and the
control group. Histopathological examination of organ tissues revealed intact morphology without any toxic lesions. These
findings provided solid evidence that peony protein was non-toxic in the dose range of less than 11700 mg/kg and hold
promising potential for application in the food industry.

Key words: peony protein; safety toxicity; hematology; blood biochemical indicators; plant protein
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Table 1 Weight and food utilization rate of mice in acute toxicity test

PEH 451 JElh A (g) Ak (g) ER KA () Sttt (g) YRR (%)

from ZHA 21.77+1.18 28.04+1.37 5.17£1.13 329.01+21.74 7.90+1.21
IR 21.93+0.94 26.74+1.3 4.32+0.52° 321.414+24.01 11.3042.28

pram A4 22.89+1.12 33.69+2.18 9.59+1.78 430.61+64.18 6.74+0.02
IR 23.82+1.12 33.83+1.74 8.75+1.58 428.49+19.63 10.21+0.41

TE: *FOR 525 A A B2 57 (P<0.05), 3R 525 AU A R R 3 M 22 57 (P<0.01) 5 3851
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Fig.1 Comparison of visceral body ratio in mice with acute
toxicity test
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Fig.2 Comparison of visceral body ratio in rats with 28 d oral

toxicity test
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Table2 Weight and food utilization rate of rats in 28 d toxicity test

P51 2151 SRR (g) LR (g) RER KR (g) Mk EHE(g) BRI (%)
24 65.09+3.37 177.12+19.11 112.02+17.61 2727.77 26.42
pren fHRI =L 65.99+1.38 176.5¢11.5 110.5£10.48 2627.84 2523
rh A 68.94+4.47 180.93+9.42 111.99+7.23 2748.49 24.45
g el 67.27+1.81 184.65+7.79 117.38+8.44 2605.57 26.03
2 H4 67.71£2.85 229.72+18.14 162+15.65 3263.08 29.79
Wb G k2 69.36:2.04 231.77£14.76 162.4+14.13 3240.81 30.07
R 2H 70.63+2.78 243.45+12.36 172.81+10.95 3369.43 30.77
[l 72.3942.04 240.47+12.06 168.07+11.35 3342.71 30.17
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Table 3 Blood routine indexes of oral toxicity test at 28 d

) It ek
MU isilFsei] TR fisiplhe) U iSilFse] Eabilieil f=mill ezl
P4 (x10°/L) 3.39+1.74 3.06+1.48 3.64+1.67 3.84+1.89 3.91+1.87 4.14+1.64 4.05+1.73 3.88+1.63
FPEAAE (%) 0.55+0.46 0.530.17 0.63£0.22 0.610.17 0.55+0.29 0.55+0.17 0.52+0.24 0.43+0.47
R (%) 3.67+1.20 3.56+1.27 3.74+1.49 3.12+1.71 3.15+1.48 3.50+1.36 3.31£1.09 3.25+1.29
FZAAE (%) 0.09+0.08 0.13+0.06 0.20+0.07 0.26+0.12 0.19+0.10 0.21+0.14 0.24+0.26 0.23+0.30
TR AN (%) 0.07+0.03 0.05+0.04 0.0620.02 0.06+0.03 0.07+0.03 0.08+0.04 0.08+0.04 0.07+0.04
BT A (%) 0.0120.01 0.0120.01 0.0120.01 0.0120.01 0.02+0.01 0.0120.01 0.02+0.01 0.0120.01
ZLAHI(x10"/L) 6.00+0.51 6.16+0.31 5.66+0.70 6.15+0.39 6.83+1.05 6.12+1.10 6.13+0.85 5.38+1.17
M£LE M (g/L) 133.60+7.9  139.17+6.40  132.83+8.68  137.50+8.60 139.5048.53  139.00£7.57  139.50£7.69  135.20+7.78
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Table 4 Blood biochemical indexes of oral toxicity test at 28 d
A R R
ISE [i5iilhe: | Ebilh | R 24 isiilEel b e fepilie:
MAEA(gL) 50.51+1.76  51.09+1.08  49.03£1.74  48.09+1.16  49.78+2.77  523242.02  47.58+2.78  47.30+2.78
HAEH(g/L) 3239+0.89  34.34x0.63  31.05£0.75  31.47+1.01  36.58+1.49  3539+1.41  36.28+1.32  37.40+1.32
R A SR (U/L) 54.68+3.84  55.75+3.35  55.02£3.69  56.26+3.75  61.94£598  62.13%4.66  59.97+4.93  61.34+4.68
RINAHRAIFLREM(U/L)  210.15+5.63  211.76+5.46  204.03+5.19  201.12+£5.09  219.76+6.38 223.92+5.43 217.52£529 216.97+6.21
TR (U/L) 142.75+9.55 150.18£7.41 153.58+8.42 147.77£9.36  178.76+6.88 177.89+7.91 185.00+8.90 183.57+7.40
JR# (pmol/L) 5.49+1.24 5.48+0.96 5.33+1.19 5.23+0.86 6.29+0.59 6.11+0.64 5.78+0.71 5.83+0.81
UL (pumol/L) 71.91+3.18  63.86+2.52  69.81£3.09  67.45+3.01 69.67+2.74  63.30+2.82  69.80£2.05  67.75+2.53
55 (mmol/L) 7.68+1.25 6.80+1.00 7.46+1.22 7.36+0.96 6.30+1.24 6.32+1.27 6.55+1.43 6.89+1.47
SR FE EE (mmol/L) 1.11£0.26 1.19+0.39 1.08+0.26 1.04+0.15 1.17+0.38 1.06+0.28 0.97+0.26 1.10£0.26
“Hith =78 (mmol/L) 0.84+0.32 0.720.29 0.79+0.3 0.76+0.22 0.84:+0.18 0.78+0.24 0.75+0.16 0.73+0.16
% (mmol/L) 112.3142.07  111.74£236  108.99+2.02 111.30£2.90  118.50+2.34 110.73+2.10 110.43+1.73  109.67+1.86
£ (mmol/L) 6.3740.11 6.21+0.24 6.210.11 6.19+0.11 7.20+0.40 7.03+0.71 7.22+0.24 7.18+0.24
£ (mmol/L) 129.37+3.09  129.87+3.08  125.62+3.02 124.10£2.13  128.34+2.92  129.47+2.05 124.16+2.36 126.13+2.36
N liis
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Fig.3 Pathological section map of rat organs in 28 d toxicity test (400%)
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Table 5 Weight and food utilization rate of rats in 90 d
toxicity test

SRR E IR
(g) (g)

4 87.23+4.85 290.64+21.37 203.41+21.28

oy T2 95 .45+1.427 280.75421.12 185.29+21.33

2 95.7542.467 277.49+31.95 181.73£30.51 9897.37

IR 87.84+4.52 265.59+28.94 177.75428.52 9315.62

ZHA] 85.58+3.07 519.63+49.2 434.04+48.86 14007.68

i (RGAIEAL 86.049.3 526.58+19.84 440.54+18.79 13853.63

HRIZ 82.88+3.54 537.7+57.28 454.82+57.08 13860.36

A 83.3546.44 520.59+37.79 437.24+40.41 13333.21

B A
H(g) HHR%)

9616.41
9943.91

P A5 LKikHE(g)

11.00
9.73
9.55
9.92
16.37
16.69
17.25
17.20
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Table 6 Blood routine indexes of oral toxicity test at 90 d

a5 W Tt
- =il IHR = A R =il iR Al R
20 (x10°/L) 3.43+2.08 3.48+2.07 3.65+2.16 3.2742.10 5.16+2.24 5.47+£2.14 5.0242.35 5.74+2.16
2 (%) 0.54+0.29 0.66+0.45 0.58+0.39 0.64+0.31 0.844+0.83 0.94+0.91 0.81+0.82 0.89+0.93
WREL AL (%) 2.61+1.77 2.59+1.55 2.76+1.52 2.55+1.95 3.97£1.17 3.871.73 3.85+1.51 3.95+1.04
PR AN (%) 0.23+0.11 0.28+0.12 0.2440.15 0.29+0.13 0.30+0.31 0.38+0.24 0.36+0.16 0.38+0.31
RETR AN (%) 0.05+0.05 0.05+0.04 0.06+0.04 0.07+0.06 0.21+0.28 0.28+0.26 0.20+0.26 0.23+0.24
RETRANAR (%) 0.01+0.01 0.01+0.01 0.01+0.01 0.01+0.01 0.02+0.01 0.01+0.01 0.01+0.01 0.02+0.01
LI (x10"/L) 7.04+2.13 7.15+1.89 7.23+1.98 6.98+2.08 7.69+3.33 7.3743.41 7.3543.32 7.4243.24
M£TER M (g/L) 156.6749.17  151.60+8.93  158.4049.07  157.00+8.90 153.0048.94  155.0049.03  154.0048.71  151.83+9.15
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Table 7 Blood biochemical indexes of oral toxicity test at 90 d
A ki i

25 14l Sl P4l [l e 24 I 41 R 2 A

M (g/L) 60.6£3.40  66.63%5.87  66.08+5.87  62.67+5.11  58.76+1.49 58394325  60.59+325  56.81x1.70
EEASIC) 31.4+1.59 34224194  31.44+1.94  31.89+248  29.03+1.51 28924197  28.40+1.97  28.36+0.55

R RE EE R (U/L) 81.6+5.11  84.86+5.01  88.54+5.01  85.25+548 71304534  79.02+526  72.95+536  74.31£5.29
RINEAERAREESE(UL)  153.1126.03  160.12+£5.62  156.00£5.92  159.08+5.61  156.89+8.53  157.66+9.95 158.10£9.95 155.88+9.36
TR PERER A (U/L) 113.06£7.10  116.03£6.83 124.47+6.71 105.74+7.18  112.51£9.84 109.37+9.59 111.95+9.79  114.75+9.92

PRZ (pmol/L) 6.64+333 6324248 624248  6.40+3.43 493350  5.18+2.69  4.62+2.69  4.78+2.28

JWLEF(pmol/L) 61.23£9.03  57.64£9.65  5827+9.45  60.36+9.04  6326£620  60.70+5.83  62.47+5.83  62.04+6.01

A& (mmol/L) 8.95+1.63 9.68+2.08 9.31+2.08 8.88+1.99 9.95+1.52 9.03+2.28 9.15+2.28 9.51+2.47

SR (mmol/L) 1.07+0.20 1.15£0.14 1.1840.14 1.2240.24 1.13£0.08 1.16£0.18 1.25+0.18 1.28+0.31

“Hith =R (mmol/L) 0.84+0.10 0.78+0.12 0.70+0.12 0.7240.13 0.89+0.14 0.80+0.11 0.94+0.11 0.87+0.15
S (mmol/L) 105.44+2.66  108.28+2.56 106.40+2.73 102.05£2.44  106.37+2.34 105.44+2.56 103.02+2.86 107.23+2.80

£ (mmol/L) 6.23£0.40  6.78£0.59  632+0.64  6.79+0.46 6.82+0.15  7.17+028  7.31x028  7.32+0.24
#3(mmol/L) 144.9242.67 154.5442.61 144.6442.33  147.9242.22  144.09+2.61 146.65+2.68 152.28+2.53 143.15+2.18

AL i3 g i (53
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Fig.5 Pathological section map of rat organs in 90 d toxicity test (400x)
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