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A survey of the historical origins, medicinal value
and food safety of Chinese insect tea
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Abstract Chinese traditional insect tea is tea made from the excrement of insects. It is mainly produced in the mountainous
areas of Hunan, Guizhou and Guangxi where it has been drunk for hundreds of years and is a recognized local, traditional,
agricultural product. Although descriptions of the use of insect feces to make tea are very rare in ancient Chinese literature,
records of using insect feces for medicinal purposes are very common in ancient medical books. Publications on traditional
Chinese insect tea have increased since the mid-1990s. In particular, great progress has been made in areas such as food safety,
bioactive substances, and the prevention and treatment of simulated diseases in experimental animals. In addition, a variety of
bioactive substances and clinical therapeutic effects or signs have been found. These results provide an important basis for the
development of traditional Chinese insect tea. This paper reviews the historical origin, medicinal value and food safety of
insect tea in China from 992 AD to 2018 AD.
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Table 1 Contents of minerals, heavy metals and conventional organic elements in insect tea samples from parts of China

(
( ( 1999 ( 2011a 2011b) ( 2017) (
2008)  2000) Guizhou 2013a) Guizhou Average number ~ Guizhou  2013b) Guizhou
Element name  1yynan Sanye- Eagle insect tea Mibai insect tea of insect teas in Cangzhang Zibai insect tea
insect tea (Guo (Xuetal., 1999, (Shangetal., Guizhou (Yang insect tea (Wang (shangetal.,

et al., 2008) 2000) 2013a) etal., 2011a,  etal,2017) 2013b)
2011b)
(mg/kg)
Mineral
K 20 378 16 442 15100 — 28 085 9 800
Mg 2023.0 1560 6 300.0 1420.0 23549 5200.0
P 1990.9 946.0 2 080.0 924.0 24.9 1 030.0
Ca 7379.0 627.2 6 000.0 2200.0 3254.0 10 800.0
Na 351.8 399.2 182.0 — 184.7 640.0
Fe 452.1 392.7 461.0 332.0 275.1 3590.0
Mn 500.0 232.5 576.0 720.0 487.7 750.0
Zn 144.7 85.0 53.8 59.0 51.6 210.0
Se 0.135 — 0.097 — 0.070 —
(mg/kg)
Heavy metal
Cu (=20.0)* 17.00 11.67 11.20 12.75 14.90 9.80
Cr (=2.50) 0.72 0.84 1.07 — 1.10 1.95
Pb (=6.50) 4.46 0.84 2.48 2.15 2.00 2.43
Cd (=1.75) 0.49 — 0.26 0.46 1.00 0.46
Hg (=0.20) — — 0.210 0.060 0.005 0.260
As (=2.00) — — 0.53 0.48 0.20 0.75
(%)
Moisture and
conventional
organic matter
. 15.47 15.95 10.04 — 9.80 10.08
Moisture
) 12.63 14.26 22.34 — 23.80 9.30
Protein
1.23 1.02 0.87 — 2.80 1.41
Crude fat
25.38 23.69 25.83 — 26.10 38.33
Crude fiber
Ash 4.47 6.07 4.81 — 7.90 5.76
— — 0.31 — 2.80 0.44
Total sugar
36.44 26.29 41.71 — 37.80 9.63

Water extract
Caffeine 0.14 0.23 0.40 — — 0.16
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43R 1 (Table 1 continued)

(
( ( 1999 ( 2011a 2011b) ( 2017)  (
2008) 2000) Guizhou  2013a) Guizhou Average number Guizhou 2013b) Guizhou
Element name

Eagle insect tea

Hunan Sanye- Mibai insect tea of insect teas in Cangzhang Zibai insect tea
insect tea (Guo (Xuetal., 1999, (Shangetal., Guizhou (Yang insecttea (Wang (shangetal.,
et al., 2008) 2000) 2013a) etal., 2011a, etal., 2017) 2013b)
2011b)

16.28 7.53 3.92 — — 0.72
Polyphenols
Free amino 1.39 6.95 5.81 5.62 2.18 6.16

acids
WM2-2001

The number in parentheses in the first column is the limit standard for heavy metals in the Green Industry Standard for
Import and Export of Medicinal Plants and Preparations (WM2-2001).

s R ERE D 1 6
6.95% 2.18%
2011 8
17 8
5621 mg/100 g 8
2 240 mg/100 g
17
516 mg/100 g 46 mg/100 g
HEANSE 1 6
23.8% 9.3%
2009
12.0%
3 1.47% 0.57%
5.12% 3
BEBRBR K ¥% %
6
2000 Cl4:0
Cl6:0 CI8:1 CI18:2 CI18:3 C20:1
CiI8:1 Cl18:2
74.09%
6 2008
Cl16-C24
C14-C32
2-

2017
10 SAF 5 61.43%
C20:0 Cl6:0 2
10.37% 3
28.2%
16.22%
Y EES A=y 2009
1.74% 2009
HPLC 6
5 7-
2.44%-2.97%  0.292%-0.546%
2001
2-
PEEFNE A 2008 -
30.7%  13.5%
9.51%
30.6% 98.4%
RSD=1.5% n=6
13.4% 97.9% RSD=1.2% n=6
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AA
2008
7-
HPLC 99.2 %
2.77%
97.3% RSD 1.3% n=5
S RN SRIRENS A 2007
2015
0.43% 0.12%
C E 1991
C 15.0 mg/100 g
1996 C
37.2mg/100 g 2008
C 133£11 mg/100
g
E 52.1+8.0 mg/100 g
C E
2012
Arnon
0.21%
99.3% RSD=2.3% n=6

32 ENMIREIRIESC

321 =MHHAFMARRHEEHROBEER
i 2009 8%

CMDI

322 =MHHEREWBMBRM KR RHELSER
KEER &I 2008 8%

CMDI

323 =MHAFEARRM I RHELE DR

HER KRS EER 2016 80%
2 4 6 TNBS
24h
1 14d
CMDI
SOD
MDA
TNBS

324 =“MHHEFMNEMSMERROWERE
VAT 2006 ““ 7
2KIC-RHR

2KIC-RHR

325 =MHENKREZHFFEDEER

2010

STZ
STZ
TC TG LDL-C

ALT
AST TBIL LDH
INS
HDL-C

INS
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32,6 =MHAZER=MEEMRERTNINERSE
RAiE shIh BERY =20 2009

14 d

327 AREIREHREX SD KRB AT

RITN 2013
SD
IL-6
TNF-ax 1 000 mg/kg
IL-6 TNF-a
1 000 mg/kg 90.8%
pH 1 000 mg/kg
pH

3.2.8 HZEREEN CCl4 BESIRIFRGH

FREF R 2015 CCl4
CCl4
AST ALT
LDH MDA
TG
GSH
MDA TG GSH
100 mg/kg

329 HFHEZENMOEIHRTE S/ EFHRGE

B ES 2015
CCl4
iNOS COX-2
100 mg/kg
50 mg/kg
iNOS COX-2 mRNA

3.2.10 HEZEN B REBBUNR RGN
FRBH R 2016

-0

mRNA

nuclear factor-kB NF-«xB

3.3 HFEHEIMMEMERNEDUFRNE
331 HERHERZFRET RKRIBESIMNL

SR ELE 2015
DPPH- H,0,-OH
0,- 1.0 mg/mL
DPPH- H,0, -OH O»-
100% 43.6% 59.3%
95.3%
81.3% 19.6% 35.5% 67.6%
DPPH-
H,0, -OH O,- ICso
0.257 1.128 0.940  0.325 mg/mL

332 HFEBRERRMMBEMRABEFMEEAH
EpERIER 2010
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40%

OH

>20% >80% >60% >40%

20%

333 HFMAZEMMEN. EREFREIMAT

AR 2015
KMICP
SMMC-7721
25 50 75 100 pg/mL KMICP
DPPH 27.8%
46.6% 85.9% 99.8% 1.25 2.5 mg/
KMICP MNNG N- -N'- -
49.5% 78.1%
AFBI1 B1
54.8% 76.4% KMICP
SMMC-7721
150 pg/mL
RT-PCR KMICP
SMMC-7721 Bax IkB-a
TIMP-1  TIMP-2 Bcl-2  NF-xB

KMICP

3.3.4 HZFEHEZEIN HepG2 ARFEMARAYET

IBFFUR 2015 MTT
T-PC
25 50 100 pg/mL
48 h HepG2
100 pg/mL
72.8%

caspase-3 caspase-9 p5S3 p21 E2F1
p73 HIAP-1 HIAP-2 mRNA

HepG2
3.3.5 HEN TCAS8113 AFHHARSMNEMAE
K IR R0 HI1E R 2013
TCAS8113

MTT -
BALB/c
50 100 200 pg/mL
200 pg/mL

RT-PCR

TCA8113
81%
mRNA
200 pg/mL
100 pg/mL 50 pg/mL
mRNA
BALB/c

Bax caspase-3  caspase-9

Bcel-2

26-M3.1
3.3.6 HEXS MCF-7 AFLBRSEHBRAY RSN
S 2014
MTT -
RT-PCR DAPI
blot
MCE-7

Western

MCF-7
200 pg/mL MCF-7
78%
MCF-7
43%
50 pg/mL
MCEF-7

100 pg/mL 50 ug/mL

11% DAPI 100
200 pg/mL

mRNA

Bax caspase-3  caspase-9

Bcl-2

3.4 HEFBTABRBR GRS
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1997 “
31 771
31
22 9
68 21 41-45
44 10
1.5 2-3
31 5
23.6/13.3 kPa
5¢g 1
1 20d 1
1-2
31 4
15 9 3 90.32%
5
31
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2004 Wistar

Ames

Ames

2007 SD 30d

ALT
AST TP ALB
CHO TG BUN
Cr GLU
/
/ / / /
30d
2010
Ames
Pb Cr Cd
LDso >
5.0 g/kg BW Ames

Pb Cr Cd Hg As F
2.10 0.45 0.54 0.08 1.08

19.20 mg/kg GB2762-
2005 NY659-2003
5 RE
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