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Toxicology of Flavonoid-propionic Acid Mixtures from Banana Peel
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Abstract: Crude flavonoid extract was obtained from banana peel by microwave extraction and purified using H103 macroporous resin
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and combined with propionic acid to produce flavonoid-propionic acid mixtures. Toxicology testing was conducted using these mixtures as per
the Procedures for Toxicological Assessment of Food published by Ministry of Health of The People's Republic of China. Toxicology testing
included using the acaute toxicity test for minimum lethal dose for 50% mice (LDsg), bone marrow cell micronucleus test, mice spem
morphology test, and Ames test. The results showed that the LD s, values for female and male mice were 10.8 and 12.6 g/kg body weight (BW),
respectively ; while the fiducial limits for female and male mice were 7.41~15.7 and 7.75~20.5 g/lkg BW, respectively . The results from the acute
toxicity test, bone marrow cell micronucleus test, and sperm morphology test were all negative, which implied that flavonoid-propionic acid
mixtures from banana peel showed no mutagenic effects on somatic and germ cells and that they did not show indirect or direct mutagenicity.
Therefore the mixtures are non-toxic and can be used &s preservatives.
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Table 1 Results of acute toxicity test of flavonoids-propionic acid
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SIANAAE, FET/D RO L B IR SCER; 4.64
g/kg BW 75 AR WS 2P0 H A R BIFIBET S,

RIS ME/N L LD50 Y 10.80 g/lkg BW, FI{ER A
7.41~15.70 g/kg BW; /MBS, LD50 Ay 12.60 g/kg BW,
A5l 7.75~20.50 glkg BW, R @t EE K,

AR RS B v - TR R R T S B Te 83 2 I

2.2 NECE MBI

/IR RE AR Z RIS S5 5 AR 21 3. &Gttt
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Table 2 Results of the bone marrow cell micronucleus test of

flavonoid-propionic acid mixtures in female mice

HE ShhE PCE % Ms  BE
PCE/RBC

KgkgBW) IR~ A A P%o
5.40 5 5000 11  2.2040.80 0.6840.02
2.70 5 5000 9 1804080 0.7040.08
1.35 5 5000 10 2004100 0.72+0.04
0.00 5 5000 6 1204080 0.7140.02
CP(004) 5 5000 77 15.404350** 0.67+0.02

mixtures E: FrE BAMATRR A pAR p<0.01.

#Z BN HE %E T4 * 3 BERKAN-AERE AT MR EHEHZAN SR
/(g/kg BW) IR (o] I[s] IR Table 3 Results of the bone marrow cell micronudeus test of
46.40 5 20.30+1.30 IH 5 flavonoid-propionic acid mixtures in male mice

.., 2150 5 2000140 27.30H 4 A& WA PCEH MUHK  MEFE

Mk PCE/RBC
10.00 5 20.8040.80 28.10+040 2 l(gkgBW) /R A~ I %o
4.64 5 19.90+120 27.301.00 0 6.30 5 5000 8 1.6040.90 0.7040.02
46.40 5 19.40+1.30 1+ 5 3.15 5 5000 12 2.4040.90 0.7420.02

rony 21.50 5 19.10+41.30 1+ 5 1.58 5 5000 1404050 0.69#0.03
1000 5 = 20.50#1.10 26.90+120 2 0.00 5 5000 1.2040.40  0.7120.02
4.64 5 19.90+1.00 26.3020.90 0 CP(0.04) 5 5000 81  16.2043.90** 0.6840.02

A A RIS 453 WK 1.46.40 g/kg BW &4, E: el MR LA p<0.01.
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T2, REENR 1 R RIKEIESR, WS AR,
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Table 4 Results of the mouse sperm abnormality test of flavonoid-propionic acid mixtures

& ik ARTH A e KA T et T
I(gkg BW) IR & kA FRE MK FEN EIWH #i% Z /%o
6.30 5 5000 12 48 4 3 11 78 15.6042.30
3.15 5 5000 11 50 5 2 8 76 15.20+1.90
158 5 5000 9 49 6 4 13 81 16.20+1.90
0.00 5 5000 10 46 3 3 10 72 14.4042.10
CP(0.04) 5 5000 40 170 35 34 45 324 64.80£10.60**

E: *k IR KA p<0.0L.
#* 5 BERKEI-ABREEFIXMNRGAEDIRENETER (1.0

Table 5 Reverse mutation caused by flavonoid-propionicacid mixturesin the Ames test (1)

o 75 TA97 TA98 TAL00 TAL02
ZIRM Huglom) — - N - N < N
1 5000 12241 16241 47+ 5144 16449 17748 37944 335423
o 2 1000 14645 17444 4133 5246 16242 16940 344324 32846
“ 3 200 1385 160422 4444 5045 16048  152#5 = 314#9 3369
4 40 13748 16440 4043 4946 155#0 173+ 35543 319438
5 8 134+ 14944 3946 4536 15741 16347 31548 326423
AR =R 12744 12516 363 444 148+12 15046 288418 31045
AR KT BB2E 12446 12349 38+ 4543 1539 15148 283#0  312+0
FELPE A5k BB g/ L)
NaN3 1.50 876x04
2-AF 10.00 1338+119 2020130 1262491
ESRA 50.00 1989+129 987437
YHEF 4.00 2253+113
1,8-—# Bk 50.00 1050265
*® 6 BERKAN-AREEFNRGZVIRENRITER (F2.0
Table 6 Reverse mutation caused by flavonoid-propionicacid mixturesin the Ames test (2)
2 ik TA97 TA98 TA100 TA102
KM (ugism) - " - " - . - L
1 5000 13918 15244 4945 53+ 14640 153#43  329#3 34447
o 2 1000 14246  146#1 4115 5416 15143 15046 32147 339438
m 3 200 13248 155#41 5046 4843 14542 158#41  342#9 347420
4 40 13548 141+ 44+ 4213 14941 14742 313#3 34142
5 8 12945  136#7 4316 41343 14043 14441  318#1 32347
bR =R 12340 120+ 3743 434 12541 138#40 272423 285420
A KA B4R 12628 1294 424 4043 12949 13149 28045 28828
Fer st R (pg/ae )
NaN3 1.50 1010458
2-AF 10.00 1379+134 2271+179 1347+109
SR 50.00 18814115 1145491
“REE 4.00 19924123
1,8- =% B 50.00 1110+140
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