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Abstract; The bioaccessibility of fluorine in vegetables is an important parameter on its health risk. In many areas
of China, pepper is used both as seasoning and vegetables. Capsaicin in pepper has strong irritation and unique
physical and chemical properties. Up to now, there are few of knowledge on effect of capsaicin on the bioaccessi-
bility of fluorine in vegetables. The aim of this study is to explore the effect of capsaicin on the bioaccessibility of
fluorine in vegetables. 10 kinds of vegetables were collected from the farmland around the waste aluminum plant in
Baiyun District, Guiyang. Physiologically based extraction test (PBET) was designed for in vitro digestion. The bio-
accessibility of control group (no capsaicin) and capsaicin treatment group (capsaicin 90, 140 and 210 mg-L™") was
compared. F~, Ca*", Mg”" and pH in sample digestive juice were determined by fluorine ion selective electrode, a-
tomic absorption spectrometer and laboratory acidity meter respectively. Fluoride (1.96+0.59) mg-kg™' in vegetable
samples generally exceeded the limit standard of China (1.0 mg-kg™"). The bioaccessibility of fluorine in vegetables
showed that the gastric stage (44.08% ) was greater than the intestinal stage (23.64% ). The bioaccessibility of fluor-
ide in the control group (44.08% ) was lower than that in the capsaicin treatment group (64.08% ) (P<0.05). In the
gastric stage, the pH value of digestive juice in capsaicin treatment group was 4.93, which was slightly lower than
that in control group (pH=5.25) (P<0.05). The content of Ca’" in vegetable digestive juice in the control group
(64 729.18+44 623.83) mg-kg™' was higher than that in capsaicin treatment group (55 382.82+39 579.44) mg-
kg™', while the content of Mg’" in digestive juice in the control group (2 893.56+679 40) mg-kg™' was lower than
that in capsaicin treatment group (3 246.93+792.26) mg-kg '(P<0.05). The fluorine in vegetables are digested and
released mainly in the gastric stage. The bioaccessibility of fluorine in vegetables will increase when capsaicin is
added in the gastric stage. The capsaicin can change the pH value of digestive juice at the gastric stage, which
break the combination of F~ with Ca’" and Mg”*". This finding can provide a theoretical basis for the improvement
and development of human health risk assessment of fluorine.

Keywords: fluorine; capsaicin; vegetables; bioaccessibility
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Table 1 Concentration of fluorine in vegetable samples
N EENE
p— FE i (V) fmg-ke™)
Vegetables Sample Fluorine content
quantity (N)
Amg-kg™")
2% Romaine lettuce 3 1.68+0.01
3% Chinese cabbage 3 2.18+0.05
F4 /A Pumpkin leaves 3 3.50+0.06
BN Lettuce leaf 3 1.72+0.05
=% Spinach 3 195+0.03
¥ N3E Turnip greens 3 221+0.08
211 2% Red leaf vegetable 3 1.59+0.01
2140} Sweet potato leaves 3 125+0.02
25.0>3% Water spinach 3 145+0.02
T 3% Leaf mustard 3 2.03+0.02

[0 BAYInT 41 Gastric bioaccessibility
I 7T 451 Intestinal bioaccessibility

1 FRABGRFRAEWAT AT

Fig. 1

Bioaccessibility of fluorine in different vegetables



XA RO 3 v A 0 T 2 P R 1 AR S B BT 479

A%

4

A=y

5}
Bioaccessibility/%

5551
100 (o)
%
80k 1
X
g
F= 60l
52 @ \ [ {
w1
g 40t }
.9
m
20+
0 1

0 90 140 210
HIZIRE/(mg L)

Capsaicin concentration/(mg-L")

S50r (b)

S
(=4
T

(%)
(=
T

393
(=
T

—_
=
T

0==% 90 140 210
PR E /(mg- L)

Capsaicin concentration/(mg-L")

E2 ZMEZFEATRPENEDEE
H () BE B OB £ P<005, 227 B3,

Fig. 2 Bioaccessibility of fluoride in vegetables at different doses of capsaicin

Note: (a) Gastric stage; (b) Intestinal stage; ¥ means significant difference at P<0.05.
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Fig. 3 Bioaccessibility of fluoride in different vegetables of control group and capsaicin group at gastric stage

Note: Different letters indicate that there is a significant difference in bioaccessibility between the control group and capsaicin treated group (P<0.05).
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Fig. 4 pH value of control group and capsaicin treated digestive juice at gastric phase

Note: The different letters indicate that there is a significant difference in pH between the control group and capsaicin treated group (P<0.05).

5.—
(a)
N .
24 -
&0
~g
&Ds\g 3r - L] [ ]
£ g -
=€ ot I
=8 ]
:§§ . ‘ n n
“v | |
Ug% 1r = - = "u - L]
IS 1 "a
= - "
[

(=
T

070000 4000060000 §0000 100 000" 120 000" T30 000
FEYE/(mg k™)

Calcium concentration/(mg-kg™")

n

[(b)
2 "
0
=g
ib\g 3F - [ L]
g3 .
=g
m 3 2r * "
¥ E .
=5 . - n
\@E 1 "o =" = am ]
§ " LI l.- .I
= ol -

500000 T300 2000 2300 3000 3300 4000 4300 5000
BEME (mg-kg™)

Magnesium concentration/(mg-kg™")

5 BMRGRTERSE. GHOHAE

Fig. 5 Scatter diagram of between vegetable fluorine and calcium/magnesium at gastric stage

SRR, B TP A YT A YER B B (23.64% )
T H R B(44.08% ) ; Horhas 0238 | SR FIZLIM S A
YT g5k B AR A KB, 4300 31.31% .26.77%
F126.59% , 1 B K| 2 19 A28 AR /0N, 43 1 ok
4.13% 3.13% , X5 S AEPRFSTIR A TR R A=
Yl s PEIA I B (18 .87% )/NT H B BE(87.50% ) 1) 45
FANFT G o RGBS o352 e A= ) T 25 Ve

BRR, SRR, [7— S T ss e i)
A= W] 2 8 2 S K s BN e 2 T Bk AR ) T 45
H(15.5£12)% , T 1 5188 s 5 vk i A= ] 251
B A (51.8+3.8)% FI(60.5+4.6)% B, —BEfkK
PAFFE 2R B, S 2E W nl 250 2 R R R A I B
B35 5 0 AN 5 A 5 R R, A 3R
PSR B A R FH B 2 0 3 R



555 XV EE A TR X S v A 0 T P i ) B AR S B T 5 481
120 000F ﬁ 45007 ) .
_4000F
— 100 000} “
o 2 3500F [ [
5 g
on
~E 80000F =~ 3000F J
oS o ©
~ ~ O
pE= @E 25000 J
E5 6oo000f £3
B 8 = 2000
B3 ke
£ 2 40000F 8 E 1500
z g
s & 1000F
20 000 >
500
i 1 i 1 i 1 1 L
0= R O STREE  PRRZ LA
Control Capsaicin treatment Control Capsaicin treatment
group group group group
Ee6 BMEMNBASHMELEATRERSE . HEIRE

T * FR P<005, 57 B %,

Fig. 6 Concentration of calcium and magnesium in vegetables of control group and capsaicin treatment group at gastric stage

Note: * means significant difference at P<0.05.
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