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Toxicity study and safety evaluation of extracts from 3 kinds of
functional food raw materials
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ABSTRACT: Objective To study the toxicity and safety of alcohol/alcohol water extracts from 3 kinds of
functional food raw materials (Rhodiola, Schisandra and bee pollen). Method The toxicity of the extracts were
investigated using acute toxicity tests, genetic toxicity tests (bone marrow micronucleus test, sperm malformation
test) in mice and 30 day feeding tests in rats. The maximum tolerable dose of mice to extracts of Rhodiola,
Schisandra and bee pollen were all greater than 20 g/(kg-bw). The genotoxicity tests of 3 kinds of extracts were
negative in genetic toxicity tests. Rats were gavaged 5.0 g/(kg-bw) Rhodiola, Schisandra and bee pollen extract
(equivalent to 250 times, 250 times and 500 times the recommended daily dose for adults, respectively) for 30 days,
and the rats grew normally, without poisoning symptoms, abnormal symptoms and death. Compared with the negative
control group, there was no toxic reaction in body weight, feed intake, feed utilization, blood routine index, common
blood biochemical index, organ weight and histopathology. Conclusion Rhodiola, Schisandra and bee pollen

extracts are non-toxic substances with no genetic or long-term toxicity. This study provides a safety basis for the

ESTE: VLI64 EH AW AT RIS 555 H (20192ACB60006)

Fund: Supported by the Key Project of Jiangxi Province Key Research and Development Program (20192 ACB60006)

RBEEE: JUEE, WL, BFRR, FEIR I IR K . E-mail: cnfoods@163.com

*Corresponding author: FAN Qing-Sheng, Master, Professor, Nanchang University, No.235, Nanjingdong Road, Qingshanhu District, Nanchang
330047, China. E-mail: cnfoods@163.com



174 B dn 2 4 R R I A 4R

FH15E

development and application of functional foods of Rhodiola, Schisandra and bee pollen.
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21 5t K (Rhodiola) . F.Wk ~ (Schisandra) F1 4 16 ¥ (bee
pollen) 2R TR LY 3 okl EREEAKERAN
B HT—ERAAKEF B, — BRI R Z 2.

LI RINOR S M R AN, HATRR AR . (37 4
2 RGRPUEAL G Z R e Y, ST 2w, Rl LU
FER RIS, AR F A EEN TR TFHRE. 2
RERBEBY, B—BIBEE NG, HAH
K. il . RIF. BUE . PRI BEIMRSE 2R
PR, RIS RE T O WA HLEN, s K,
U, T B0l A S RO S A 3 B IR

50 ME BRI A Y, & T R R,

AT AR HABUA AL . s e,

X3 FRISURA DR WAL S R DE T UK
P U ZHIROR MR BCRAR, SR B HL AT LURIE SO 7
e RE A . HR LI P2 U Uy 5, AR B i 4k
ARERAEEUE, il REs A T AL, BETERB, K
Y SRR R RE A B R, BRI RER T
KW, bR Pl Rl MR hRe
At PR R HTK S T2 AR A3 BT, 2057
LR T FIE LA AR IO 2 R PE R B HGE A 2, Bt
RO AR A2 A, AWFFERS L0 R BRI |
TLWR T T LA R SR B R AT B BT 5T, DA D RE
At T AR AR — S 3 B2 S SCH

1 MR5ERZE

1.1 MRS

RS (B 2, VRl ARk b 1A BRA |l FRBEME
JE(#HEE 1B453A, 43#r4li, 78 Baxter Oncology 23 F); 43
Hridon & (i R B HEMIEHE S 901UN,  hifg i RAKAE
BE2ERbE A BRA F .

LUK T AR PRI h P A AR
A BRA AL, B2k FRTF . BB 80%E
FHSRE7E 80°C T [ 4RI 2 ¥k, BHIK 2 h, AIFUEW. 215
FIT B A E e 45 . 6000 r/min BRI . BEE TG
1%, $REUSH 20%; TR FEEAR 28 KSR 2 R, RBIR

Uh, SIFERM, WIERAE, Wios TURGIAT, SRS 20%;

WA IR 2 MK 90°CI AR 4 h, BIFRHRM, WUEK
a6, W TG, SRIBATR 10%. X 3 FhERHERER
A RE W HREE R 6 g, oI R

FRBEY 1.2 g HWRTREW 1.2 g LR
FEE 0.6 g, A 60 kg (R 51474 20 mg/(kgbw) .
20 mg/(kg-bw). 10 mg/(kg-bw),

1.2 ¢ 2

BC-30 4 H 3 I 4 43471 \BS-200 4= A A4k 53
B RINE i A= B9 7 LTI A BRZA W), UV-5100 %%
HNAT LA BT (IS A A PR D)

1.3 Iz

Wistar K F(SPF 2%, 148 60~80 g)FiIELBIAN/NEU(SPF 2%,
1ARTE 18~22 ) NIIILAA S I shirhiF o H Lo A SE, SPF 9k R B A
/IR, SPF Z2i¥) Wistar KE. A/l iES 2 SCXK(5)
2015-0018, fEIFRIAIEIRE 20~26°C, {IE 40%~70%.

14 IWFE
141 &ZMEMTHE

SPF ¢ L BHAI/INR(IRE 18~22 g) 60 H, MfEAfEAF .
BB R—F & 20.0 g/(kgbw), HEFFREGE 20.0 g, A
EEAKESRZE 40 mL, FEMWKEN 0.5 g/mL, FClE A
FHRTFEAMRA) . ShLE RN TEMESR 3 d, 44T iFR A st

NEEOK, 16 hJEFRE, HAESY 2 HEE, BYEIEREA 4 h,
FYHE E 25 20 mL/(kgbw). YR ELEVEL 14d N
/NEARBERRBUFIZET 3K, BhE SR 325, HIWra kst
142 wmiEHM LR

IS U BB AN AR S I R A B R
B, FHBBUITEE RN 5.0 g/(kgbw), ZLERIEIY .
FRTFIEBA Y TR H AR 250 5, SeALB Iy
FHYF R H #HEFE 7 500 15 oK /N 50 HEHLAh 5 A (5
410 H, MEESR), %3 LR K BLHITRESR), 7
BRI HRAL . PRI PH X B[40 mg/(kg-bw)]o
% 10 mL/(kg-'bw)/ 3265 0h, 24 h#E, 55 30 h 4b%E
Ja s Ao TR 1000 AR LT 41 (polychromatic
erythrocyte, PCE), WS & 47 fi% PCE 3L, THEUE MU 1 F1
A% PCE T35,

INERURE PR SE G 25 HUfEME/NRBENLA N 5 4,
RS H, 17 3 AT H 4 (B F K BC ] BUR ),
BT HEZH (K ) B A %o BEZH (A B I 40 mg/(kg-bw)],
i 10 mL/(kg-bw)HE B %45 5 d. 55 35 d AbFE/N BB
B S0 Y, S AMUEE R S 5000 ANKE T30 50 T4 4% e
2 i
143 30d"R&AER

SPF 2/ Wistar K[ 80 H (1A 60~80 g, WEMES )
TE N PEMRSE 3 d IS, BEALAT BL—AN X R AN 3 AN SEged, 52
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B2 BB B —FHR A 5.0 g/(kgbw), Z05 KAL) kT
PEBUIAR S TR B HEREBE 250 1%, SEeRHRBUIAE 2T
A HIEFE R 500 £ FRAIMEMER 10 1, 2045 T4k
AFRIFIE R ZRFE 30 d )R, 258 16 h, HIE FshlicRIn
HEAT IR . AEARSRFR ARSI, B ALSEE ), AT R IR MR
FIER | WERSFRE FINE 2R AR B SRR A o e AR A
. WRGERAEEE, ITHEEE. FAewH HEm
SEYRAE,
L5 HREALE

iz 1 SPSS ¥ He sk s geit, R tR g, 1t
BRI SEGUROR R R AR S HG T2 . BE R F Y8
HEAR 22308 o

2 HERESR

21 BMFEMXKRERSN

SHHH TR RN E et — T EEREG, &5
WS — . 7E 14 d BN, /DNERTCH R AR
ARFBET, MRS Rtk 20.0 g/(kgbw), fKIHZ
3| & (maximum tolerable dose, MTD) KT 20.0 g/(kg-bw)(F
1), LT ESRIRE, 25K | AR FEE R I
B LR

#1 AMSBMIEO=10)
Table 1 Acute toxicity test results on mice (n=10)

22 NEEBARMAEEERSH

ARHFFTMEE T /N BEAN I A% & B & PCE S5 1E
Ye 2T 21 Jifl (normochromatic erythrocyte, NCE)H{E, BHM:X
R 2 A Tl T e f /N BRI 3R B2 13 (P<0.01), 41 5%
Ko TR UGG B B B 45 2 A/ D BB 6 5 B
XFHRAL L HR, 25 B0 E T (P>0.05), RMLER. H
WA~ R 0 6K 4 L) -H 0 00 L A S 06 25 RO P M, &
RIENLE 2,
23 IRETHRELEERSH

SRRV ~ ANk A= FA = NN N N eI iz ¢/ L7 =
W /NBURS PSS IS (R 155 190 e PR LA A P S 75 5
AT B ARE A . SR BTt FHPEXT IR
INEURE F WY & AR A 3 25 S (P<0.01), 55 BAMEXT
LA, £ 40K T WP & A % 25 5 1 1B 35 M (P>0.05),
LIRR . UMK TRIGEAE A B BRI T S 596 45 SR #0h B
P, R 3,
24 30dMRFLIWERSH
24.1 Fh—aEAIN

7E 30 d MEFRSEII ], KRAKEEIER, KILRE
A EE R, JCAET:, ATWIAE I 5K . R
WL R I B — 12
242 STREMREBR ALY R R

IR R IER PRI 4 K RE T 30d, K
BUARE S B BRI R R 4, ] 4 MEERER, 40

413 FlE PR SETE MTD  RERRE SR TR R AL PR A5 40 R RUR R . B
lggbwy M /R Nelebwl 5% S R S B R T R B A
AHK 20 10 0 >20 A (P>0.05), B 3 FPFRIBIT K BUREE | S A K
nkF 20 00 20 KHH AL TEH TR 205K | TR T R R TS0k, R
ETE Ry 20 10 0 >20 ToHR ik BUBEE Y
2 NRBBEABMZIRERN=10)
Table 2 Results of the micronucleus test on mouse bone marrow cells (N=10)
s . PCE/NCE W% PCE %
{5 5 Zj]/%ﬁ Pc/iﬁ NCE ¢ PCE/ WMZEPCE#t MM PCE#L
H | e (PCE-NCE)/% N o~ & % PCE %/%0
[ERdapiist 5 1000 884 53.1 5000 15 3.0£0.7
LI R 5 1000 876 53.3 5000 16 3.2+1.1
i3 FRT 5 1000 887 53.0 5000 13 2.6%1.1
IEAEH 5 1000 873 534 5000 14 2.840.8
[{ERE PP 5 1000 1054 48.7 5000 90* 18.0+£2.5%
PP X RE 5 1000 881 53.2 5000 4 2.8+1.3
LI R 5 1000 880 53.2 5000 4 2.8+1.3
T kT 5 1000 878 53.2 5000 15 3.0+1.2
EEAEH 5 1000 884 53.1 5000 15 3.0£1.4
[{ERE PP 5 1000 1022 495 5000 93% 18.6+1.3%

TR SGEIEXT IA L A, FoR B 2122 57 (P<0.01).
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Table 3 Results of sperm shape abnormality experiment in male mice (n=5)
x|+ . pUk=2 i MR T2 HA
415 AR A : PR L
/[g/(kgbw)] F U T R Mk oeR Hiw Jo¥i
[EREFapitt 0.0 5 5000 19 12 10 53 0 94 18.8+2.2
15 5.0 5 5000 17 15 13 51 0 9 19.242.5
AT 5.0 5 5000 16 13 13 55 0 97 19.4+1.7
WAL Ky 5.0 5 5000 20 14 14 50 0 98 19.6+1.8
S %o B 0.04 5 5000 85 51 48 84 0 272 54443 5%
4 HAWWHE AR REYTS . Wk BUBSE; *: SIHMESTIRAL Y, Fom B B #2257 (P<0.01),
#z4 KRRAHERREYFIARNLER(N=10)
Table 4 Results of body weight and total food utilization in rats (n=10)
- , " - . BEY
PR REA /R wEe  H1Ee H2 e 3 e KKER/g BIgERE/E AR/ %%
2/
X HEZH 10 79.8+5.1 1252483 16.0.2+5.5 196.8+7.9 221.149.2 141.3+7.6 479.0£19.8  29.5+1.3
i BN 10 78.6+7.8  122.6+7.9 16124146  197.54234  219.4+182  140.8+19.1  4772+41.0  29.4+25
HIRT 10 814452 1232476 160.5+13.1 193.5£16.9  218.4+15.1 137.1£16.1 48834359  28.0+2.3
L2 Fid) 10 793465  122.7+9.1 16134165  193.1+19.3  2202+15.8  140.9+174  489.8+41.1 28.7+2.5
X HEZH 10 78.0454  138.048.6 193.8£13.5 25344122 31634204  238.4+18.8  625.6+25.1 38.142.5
" RSN 10 75.5+4.8  1354+104 20124190  262.0£24.1  319.0426.0 24344223  640.1444.0  38.0+1.2
AR
HIRTF 10 753463  131.0+4148  191.5+16.5  251.1£21.8  313.94259  238.6+24.0  602.8+40.5  39.5+2.1
WALy 10 744465 137.1+17.9  199.6+16.4  259.1423.1  319.5+21.0  245.1+18.0  621.9+45.7  39.5+32
243  xFK R A HIE AR ok =R RE SR N (B IR I o I Y AR ARG e T B A I

X R B RS BRI R TR DL 5

' IIRE

MR MG EAREEER. % 6 4R EIN, Z05

MBATE BT EARLLAN . A XML 4,
112 5P R A THRERG 3, 0 A A8 2 R i 42
BRI, 8 A AT R AR T L T f#
REMEHRDL, £ 5 AR, 205K, R ML
TR B R A R AR B M ZLE A L L2 SR
S 0] B LB O B 2 1k 22 5 (P>0.05), A 3k — 2 ] iy
ZUER . TR R R CY) BAT — Y 2 4tk
244 KRR ik AIEARGG A

Xt R B A AR AR A SR 25 2R UL 3% 6.

WP MR P RS R AR, W, IR

R 5% BRA LA, 1B i 25 B AR (P<0.05), FIAF- 41 5%
HRZA P A, Tl =g i 35 AR (P<0.05), {HAEIE R YEHEZ M,
ToREHIAAE o R . AR RIEIER SR 2l B4
KEAARE R . SR AEA AR . N
IRFER . WUEFEATE br 5% AL HL A H 0 B 1k 22 57
(P>0.05), FIZFIRAYLT K | IR FFIEFEAR I K
SR A= AL R bR G 00, 3L R b 2 WA LA IR 1
B, B TL R . R FHIEAER BRI & e
245 MRAREBEEEZHHA
Xt K DR 5 A R 2 SR L2 7.

x5 KRMEHMIEIRLER(N=10)
Table 5 Results of blood examination in rats (n=10)
PR L SR mAEAU@D  agiwaoiny  CWEREC penmes i AL
/(10°/L) /(10°/L)
Xof HHH 10 138.0+15.8 6.33+0.46 15.0£3.9 75.543.0 20.4+2.9 42+0.6
) EAB- PN 10 130.4+8.6 5.98+0.54 12.043.1 78.3+4.6 17.7£5.0 4.1£0.8
i TBRT 10 126.8+7.1 5.99+0.53 13.0+2.1 743439 21.6+4.1 42+0.7
WAL 10 127.2410.2 6.01+051 13.0+3.0 77.843.7 17.843.7 4.5+0.6
X HEZH 10 128.8+9.9 5.94+0.59 16.0+1.9 76.1£5.6 19.6+5.3 43+0.6
" AR PN 10 126.1£10.2 5.85+0.60 14.8+3.9 75.9+4.1 20.2+4.5 3.9+0.9
TR T 10 126.4+6.9 5.78+0.36 13.8+2.8 79.1£6.0 16.6+6.1 43+0.7
LETi% i} 10 128.4+4.5 6.00£0.37 13.8+2.7 78.0+4.5 18.1+4.9 3.9+0.8
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6 KRMKREIBHRERN=10)
Table 6 Results of blood biochemical index in rats (n=10)

Ve R4 ﬁ%ﬁ§1§$%%MJ§W%%% e LR SRR HM=ER O SEO AEA b
/(U/L) /(U/L) /(mmol/L) /(umol/L) /(mmol/L) /(mmol/L) /(g/L) /(g/L)  /(mmol/L)
X REZH 10 81.3+9.2 30.844.8  2.59+0.69  52.5+2.7 1.75+0.43  0.74+£0.14  58.0+1.5 31.8+0.9 5.87+0.55
s 10 89.8+9.3 34.9+4.4  3.16£0.66  54.046.3 2.01£0.44 0.71+0.18  58.9+3.1 32.0£1.7 4.91+1.26*
" kT 10 8224122 30.1£6.5 2.64+0.58  53.0£3.5 1.58+0.44  0.62+0.10% 57.1+1.8 30.7+1.3 5.33+0.59
Ly i) 10 93.3420.7  32.247.4 3.04£1.01  55.948.7 1.65+0.40  0.66+0.05  58.2+1.7 31.1%l.1 5.29+0.88
it B2 10 81.1+7.1 30.844.6  2.72£0.51  54.743.0 1.73+0.26  0.75+0.33  58.7+2.5 31.2+1.2 5.23+0.87
" ZI R 10 84.9+8.8 334432 2.91£0.39  53.9+3.1 1.69+0.25 1.04£0.80  59.6+1.5 31.0£0.5 5.18+1.14
FkF 10 83.8+12.1  32.6+7.1 2.94£0.52  53.1+2.6 1.85+0.40 1.06£0.57  60.1+2.0 31.6£0.7 5.11+1.06
AL 10 81.8+7.6 30.2+4.1  3.18£0.77  54.743.6 1.90£0.44  0.99+0.53  60.7+1.8 31.7£0.9 5.44+0.61
e+ B e, PR B B3 25 57 (P<0.05).
#7 KREF[EELER(0=10)
Table 7 Results of organ weights in rats (n=10)
MR Al SHEuR /g JFFIE/g B /g L /g 2il/g
X HRZH 10 206.6+10.1 6.73+0.35 1.64+0.07 0.64+0.05 -
' A= 10 199.7+£21.9 6.71%1.10 1.55+0.29 0.57+0.13 -
W kT 10 200.1£14.5 6.730.67 1.57+0.18 0.62:0.07 -
IeTER 10 204.7+13.6 6.92+0.67 1.60+0.17 0.640.08 -
Xof B 10 293.2420.0 10.44+1.34 2.4440.18 1.07+0.14 2.86+0.24
" ZI R 10 299.1427.3 11.02+1.26 2.57+0.27 1.15+0.19 3.04+0.24
FkF 10 290.3+23.8 10.51+1.48 2.48+0.23 1.05+0.16 3.010.17
AL 10 299.3+20.4 11.06+0.69 2.52+0.19 1.12+0.12 2.88+0.31

T -FoR TR

KTERER, KEHES 30 d, 25K, HEKFHE
M SIS AR R T O RS M8 )
o 5 IR LA 25 S5 38 T B 3 M 22 S (P>0.05) . RERLAY
FEE N S LA A AR b SR VT B S ) EE AR
bR, ZL0R . FUBRF FUEE AR R S U 6 K B 32 22 0 i s 1
= IJCH
246 MBIRKIWERLEFHELER

7 30 d MEFEEANSIE A N], BB EIEE, BIHX IR
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B AR PRI AR T DL A5 I P MR 259 o DL B 8 58 o X
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HEURIY) Ay, £ 2HR B2 405 B A4 A A 45 2R TE
FIIEFN R LI 7R . FRT- RN AL 32 B X K BRI 2
LT ENE, LR SLIeFE S X =R TC B B B VE A,
BAEmZ .

3 wiesge

ZU5ER | URT AU LR PRI/ R S S
LG, LRSS B BAYE N, 30 d MESRSLERAS R
R, LR R . TR TR Y T A H s i

25018, METEARTRECHIAR S T H 7 500 £, ¥R
LT 30 d, SR DB B R EEE IR RIZET . A2 IR
i 453X 2GR I 46 b 5 Bk R 2 e, TE AR
BEo DA EZESRUIIALIER | TR T RIS SR R
VIR, ORI SR, 4.

A S 14 B FH AL B0 1 BN A R O o b PR
Wi, Jraas k. HkF. BEREES 6 g/d, X 3 Fh
JEURME S8 0913 T 7 5 R KSR B, R e K 4R U e 4 1k 55
o ARBFFEUEN] T 3 i 2 BB ERCY) 7 L0 ) B e Atk
Al FEA G

B AR Ak AP BRI A B R K
e | LTS ROKAR I RIS HEAT T B A Y, 25 R
LATCHE, Ames LB . /INEUBREAN I AOZ L5 R BAME, R
5| r [ U 40 i 4 € PSR A8 S5 4 T e, JC B R AR 1 K
T HAVEIT3.2 @/(kgbw)]. PR 90 d M55z
MBI FM, 4R KA 80 g/(kgbw)mFlEA AN
X BB S A s MV E AN BOREVE T o S B F 5 R 215
RZARY NP OKEEEA P R ORH B R,
LE IR S AR 0 BRI 25 AL, 1 BT R B4R
WA I
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IR, R 6.4 ¢/(kgbw) Tk F# 7]
THORS 5 RS TC TR HiE RS A0 POV T T o 8 1 8 26
IR R LA 254 H9 1638 mg/(kg'bw), ARIMASEEEHIEL;

K RPN T HIRF RIS g/(kgbw)d:2h], KWL (8]
BT SARRETEE . RSk A B B R TR A
Ky, T, TR T KRR b .

Y24 B RIS 1 ] | B . (R 9]
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HALE YR EPY SRR S R R, FEAER b
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TGy RE (R 1 5 Rk 22 00 FH K R AR B, Rk (1]
BUATHLIAFIRE =, BARPIE T I8 5%, Hik
AR AT REAS A A S IBOC A 2 E W 5k B
B, HARESR S TR R % . R 2 MU AT RE S5
TR RIS AL, WL ZE BB N mR
BRI B, HIDRETE MR —E 225 . AR5
T, LR TR BAERER R S, A
B HA T e A R OC R ARk (12]
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