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Drinking Safety Evaluation of 3 Kinds of Mulberry Leaf Dark Tea
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Abstract Taking 3 kinds of mulberry leaf dark tea Fuzhuan, Qianliang and Tianjian as research objects, their residues of
pathogenic bacteria, heavy metals and pesticide were detected in accordance to the national food safety standards, and
acute toxicity test was performed in line with the food safety toxicological evaluation procedure to ensure the drinking
safety of mulberry leaf dark tea. The results showed that there was no pathogenic bacteria in the samples of mulberry leaf
dark tea Fuzhuan, Qianliang and Tianjian. Moreover, content of heavy metals such as lead, cadmium, mercury and ar-
senic was far below agricultural standards for tea, and no pesticide residue was detected, which met the national stan-
dards for contaminant limits in food. The test on acute toxicity to mice indicated that LD, of mulberry leaf dark tea
Fuzhuan, Qianliang and Tianjian were 22. 3 g/kg, 22. 8 g/kg and 28. 5 g/kg, respectively, all of which were higher than
non-toxic standard defined in Health Food Evaluation Technology and Specification. Besides, no significant abnormal
changes were found in the viscera of mice intragastrically administrated with mulberry leaf dark tea extracts. All above re-
sults proved that mulberry leaf dark tea is non-toxic food and meets the requirements of food safety.
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R A A — B R, L 55 3 N R IR i
MYRLZY, Sl H 2, B B KRR T T
F DR, T T RBERE S K, H 2R i i
R IHSFBAGIRYT 5 S rb S A B 2
Bl AR I R TR A A R AF 2 R I RE Y, AT
RN 1N I 7P U Rl s S R
FIET IR R SRS & A e K HRA
—E MR AT, R ik BAT I i 245 T M, 4k
TR AR 0 40 S AN iR 9 D R 1 i JEUb R T 2
— o XM BRI TR AR KSR, 2L 4t &
ST AR A B A AT iR AR 2 —

BREREANRERZ — AR W R
A LR A A, AR R 2 A BRI TR ek
A I B P 45 AT AT R A I B 755K,
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MZABRRER T L, R HIERET TR, 5
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1 #R57EE

1.1 #RREZELFAMNEE

1.1.1 REERSE  RRE (F2) T-1 R0 T
W (QL) T-2  Z& M K4 (T)) T-3 ¥ 24k = K K45
v A FRA R SR A% i 282 Bk} 43 PF
Be R HE RS ERD R AL TR S T,
FMT PR 20 F THIE T2, Hom TRy ik
BE oy RO R R B TR, R R AR
((BZIuny s T TN A R i | =B SR A
P3G DEME AR RGIE M R iE R R
RS T T,

1.1.2 SZE/NEL SPF 2% ICR /NEL 160 . e 4
e AR 18.0~22. 9 ¢, HMI R IR s S ik LI 5
AR A A S50 S A 7= V8 AT HIE S SCXK ()
2013-0004 , S5 3 4y 4 F/F 7T IES- SYXK () 2015-
0016, 55 45 20 4 J5t i &5 A% 1IE*5 No. 43004700032173,,
SPF FUBH R 4= JURLfa ke, b A6 s B B 0 1Rk A
PR EIAE ™=, 2% Co 1HEE, A5 A GB 14924. 2—2001 |

GB 14924. 3—2010 Sl Tl [E bR
1.1.3 Sedeikl S sl S A A R | A A
Wi BEIR — S R A AN (AR) 45 o0 [E 25 48 14k
ST BN 77 i I RHR T ( BR) D [E 2545 14k
SR FAT B 77 i s BiAE A Biosharp 2] 7™ i ; 1B
EAM EAMK AR A i 2 Y HER
ARTUEL T A AF (BR) FUBE(AR) I I _E it
L THRAFA,
1.1.4 SZKYES  Alpha 1-4/1SC Plus H25% 4T
HEA (7 Christ 23 7)) , C22-RT2240 HLREW ()7 %R
TG AR & A FRA ), GIPP-13 #ids ( 1
TS T RHE A RA T , ABIO4-N HLF 4347 KT
(AR -FER 2403 BRA F]) ,7890A FPD KA
T Agilent 7800 HLJEHE & 45 B3 TR TS {X [ 248
fERHE (R ED A RAH ],
1.2 RMEFRRBYTHIHE

51 R, Z5K G 1210, B /KAR R 30 min, 1
UEE 2 URERE, 25K EE 125, b KAR IR 20 min, 5
U8 BRJG B 9T 2 IR UR L, e it vle 4 , ¥ T UM
K, EH,
1.3 RMEZFERYIARE DR

DAV B 5 SR BTk, 2 B GB 4789, 2—
2016 &M EEE bR B HEYF R 7K B
Bz )5 K v R T AR B AR L, 2 B8 GB
4789. 3—2016{ B i & FE ZhrifE & L Y 2e ke
By KIATEREE) S 3 48 (M AT R b7 % F AR
%, 28 GB 4789. 10—2016( & fh % E ZARE £
ARV e O RERR) 7 VT TRE S
MR P , 210 GB 4789, 4—2016( & 22 %
NG T G Y o2 ot aldd W IAME S ) AR
1.4 RMEFXREBYNESEXRBKRN

FEEJRH R A E S I GB 5009. 268—
2016¢ & & A F b b Z IR mmE)Y ",
1.5 RMEFRERYHKREGZ BRI

M8 GB/T 5009. 110—2003 (A8 4P £ i h &
AR | LA T TR R A B R A )
GB/T 5009. 20—2003¢ £ ity A HLI A 24 5% B3 = 11
MEY  GB/T 5009. 19—2008 (£ & i A HLE A
DI 5y 5k R R I e ) AT AR 2 R A T TR
T T E R ] R AVAVANN:: R R N &5 &3 S5 4=
Rl
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1.6 REMEFRIEYHNAKZOFZERE

R ER DA SRR LSRN M E 4L
PR AT AR T AR Y AR G5 S
TEMHARBALY A ZR , Xt St AT I
() 2k B TR
1.6.1 WS FAFHREAHE SPF 9, i 20 ~26
C, FXHEE 40% ~70% , #TIKEL =15 IK/h, 5h¥)
FEUAR )45 H 12 h/12 h 288 BB, T4F B8 EF 200
Ix, SRR 15 ~20 Ix, B EEFF & GB 14925—2010
1 SPF 2050 Sh WA B A5 PRI 22K
1.6.2 FlgixE MRHEFRKLE, B ICR /)
160 H BERESS AR BT 18.0~22.9 g, L) 42.9
g/kg I RFNEUL,0.75 g/kg Jg 41 18] BE 344 5
i OPERIBENL R 16 4,15 1 28 FAXTHRAL, A5 Fh 22
ool 5 AR, 300 14 (42.9 g/ke,
0.50 g/mL) . 11 4 (32.6 g/kg,0.38 g/mL) . Il 41
(24.9 g/kg,0.29 g/mL) . IV 4 (18.9 g/kg, 0.22
g/mL)  V#1(14.6 g/kg,0.17 ¢/mL) , f13 1 FiiR,

e
N

x1 RBEFNERSE

4 10 H/NEL, #5220 ml/kg 28 F1JE 45 7 25180k
o6 VAN [ B 1 2 i K 32 90, S B0 RiT 2E B R AR OK
12h DL B B2 HEG 25 11k,

1.6.3 MBS [E] 5 WM A58  FELZ)F 0~4 h
AT 40 08 52 10 5% 45 241 3 4 1 v 5 SR BRIRR OS5
PE RN H B R A2 B ) DA K B T 1 4 SR
FWEE 1R, LWL 14 d, MELHE bR dE sh
ML AT RGN i HE Y RS A BE T
T O (FE TR ) WIAE T RN ) 45 . 43 00 T 45 25 i
MG H 4 K HE 7T K H 10 R 14 KXt
BYIHEAT AR i 90 5% 3 W R T R AR Ak B A8 T
B, Q& B Sh W FE T B AT, I e R R S A o
YRR L E B B XoF 3l 4 6 AT A S UL 5%, 0 5% 40
SO X 4 1 5 3h W AT AR g PR ER
WL 4% F2 BEE % 20 JOE B R | L 0 U | 1Y
B, AR A B K /NGE | IR A I A 2% 1H )
T P o L, KA ) MBS 3840 SR O xR
WA E AT A LU B A A A

Table 1  Dosage and group division in the test
25 ] %ﬁﬁ%{f{?fﬁ i %%U% i Eﬁﬁi 15 A 258 /IR e / 2 Number of animals
Group (/Juflfz;rrlrllll";tio)n Do:aéeg;frg ga\)fagc (/}affer:;; .\}(uglum)c Dosages per day é @
CK — — 20 1 5 5
FZ(T-1) 1 0.17 14.6 20 1 5 5
FZ(T-1) 11 0.22 18.9 20 1 5 5
FZ(T-1) 1l 0.29 24.9 20 1 5 5
FZ(T-1) IV 0.38 32.6 20 1 5 5
FZ(T-1) V 0.50 42.9 20 1 5 5
QL(T-2) 1 0.17 14.6 20 1 5 5
QL(T-2) II 0.22 18.9 20 1 5 5
QL(T-2) I 0.29 24.9 20 1 5 5
QL(T-2) IV 0.38 32.6 20 1 5 5
QL(T-2) V 0.50 42.9 20 1 5 5
TI(T-3) 1 0.17 14.6 20 1 5 5
TI(T-3) T 0.22 18.9 20 1 5 5
TJ(T-3) I 0.29 24.9 20 1 5 5
TI(T-3) IV 0.38 32.6 20 1 5 5
TI(T-3) V 0.50 42.9 20 1 5 5

FZ(T-1)—F&HR5% , QL(T-2) — S0 T-9, TI(T-3) —F&M-RI, £ 2~5 [,
FZ(T-1) —Mulberry-leaf dark tea Fuzhuan, QL( T-2)—Mulberry-leaf dark tea Qianliang, TJ( T-3)—Mulberry-leaf dark tea Tianjian. The same in

Table 2 to 5.
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1.7 EEAE

fifi 1 SPSS 16. 0 B {47 B4 e 1534, P
P A5 B IE A3 A R A ST REA o K30, ANFF A
IEA R HAESE K, P<0.05 RaRA4
TR L, P<0. 01 TR rke 5 iy 220G B w 0% =
M, KA Bliss #3154 LD, & 95% B A X Ja]

2 HRESMH

2.1 RMEXHEGRPOBEDKRNLER

Bt P T T S SO TR A ARG 5 R L 2, B
TR IR o AT A R DAEARE(<0.3 MPN/g) ,
PIEAT R DU BT FC B A 4 2 (0 BT BR AT

AR PR I ) R A, PRZR BN T
FEAY AN T AN TR B, BEASwm Tl 24
FEATE R REHE G5 TSR T, Joh ok Ty
TEHER U LIS 35T, R A B 8l A i A
AR A B R E AR M & AR 5 AR ik

K2 IHMRMEBFHRFNBEDRNER

SR, AT E R T A U R K R
R A Z By B ARG LF AR AT, A4S
PN B I e A SR AT R B AR AR B g, n SR AR LS
R IMRAgER KRR E E R ek IR
TR AL R A8 AR AL, HE R 2 5 AR S
FIIE R, T RAS A P HL s BR, BT DA TR V& X
P, Sk TR AR KR = F %
BECH 225 TREREFIIN T b T2 22 R mie
W, MR N RILAE LA Tk bR ifE NY/T 556—
2001 (EFGAEZEY ", B 100 g ZM- KB RER SR
RESL(MPN) AFE#RIT 500 4>, AHfF5E Sk SRR o
TR R & /N T 0.3 MPN/ g, B A M 3 iR
HAE GB 29921—2013¢ & fib % 2 E AR UE £ it 2L
SR BRIFR ) S ORE R VD] G BRR 4 B A AT ER R 1Y
AT KRR 4500 0 Fi1 100 CFU/g, 3 Ff St
A it TR AT R I BT R B A 4 B B A R A
R PR

Table 2 Detection result of microbe in 3 kinds of mulberry leaf dark tea

B TR T& S KRR R S O A BR DA R WA
Sample / (CFU-g™") / (MPN-g™") / (CFU-g™!) / (CFU-g™!)

P Total number of colonies Number of coliforms Number of Staphylococcus aureus Number of Salmonella
FZ(T-1) 3. 8x10* <0.3 — —
QL(T-2) 5.7x10* <0.3 — —
TJ(T-3) 1.3x10* <0.3 — —

2.2 RMEFHSKPHNELERUER

i 4 R 5 M 2 I O e e 4 Y T ) Y —
AR E SRS W AW IE R EBEILAE, Kt E
& )8 FEORIE T R DRSS Tl 2 s
AT ARYEAROL AT L AR E NY 659—2003 ( 2% it A
B R R AL BR AR AEY O 2R AR R |
i i R B B 43 1M 1 mg/kg 0. 3 mg/kg A1 2 mg/kg,
IZAREXT T AT FLE , Br AR HE GB 2762—2017
(B EEERRE &5 PGy R E) Y Ak
T i 5.0 me/kg, FRMRRE T PIFIRIR 3
ot S FRAS 0 T 4 B AN 25 SR L3R 3

3 i St AR B 4 B ARG I 45 AR AR T A
bR RN bR, AT A o R 1 St
MRAESBEFHELEN, RRTESESE
TRl AT PR, 3 AT BE S PR oh AR ir R A 6
BB —HBERR, ERBIE SRR T

D/ J )5 T, 24k e R 38 el T k- 7 e 2 23 g%
Tl X, b2 SR TG Bt s i RO - HEIR L, 1
PR REAS BREOAR | 980 B AR 5 AR T 2R i
PRFFIRE TR AR 2R RS g

RI IMRHEFERPNESERNER
Table 3  Detection result of heavy metal in 3 kinds of mulberry
leaf dark tea

[tk 5% / (mg-kg™)  Mass fraction]

R it bR it i) K it

Sample or standard Lead  Cadmium  Mercury  Arsenic
FZ(T-1) 0.88 0.130  0.006  0.110
QL(T-2) 1.40 0.095 0.016  0.200
TI(T-3) 0.65 0.090  0.012  0.074
NY 659—2003 1,000 0.300  2.000
GB 2762—2017 5.00 0.200  0.020  0.500
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2.3 REMHEEXHRPHIRGERBRUER
FIHZG B i6 25 W 13 © o 28R AT
— T TR e, SR, A 24 AN 24 2 (1l 2%
A 25 5% /R bR, o TR % ok 5 BT, MR 4GB
2763—2016( B il 2 E ZARE B il AR 245 f K 3%

R4 3THRMHEBFHRTPRAKXBERNER

BABR ) 2 i GRS T IR SRS U A TR |
FNTN N i A R R e BR A 0 O 20
mg/kg 10 mg/kg 0. 1 mg/kg 0.2 mg/kg. 0.2 mg/kg
0.1 mg/kg, M4 TTLUEH, RiE T PMKER
3 Fh R BIRBIRAGIN B 2555 B 455 L hnifE

Table 4 Detection result of pesticide residue in 3 kinds of mulberry leaf dark tea

(mg-kg™")
o= 1 gt A . N . LT S N SPE YR Vi EH,

#unfj(/fﬂ‘(ﬁ AT WL A A s /,\/\/\ ) {ﬁvﬂﬁﬁ.{;ﬁ ' ﬁ(ﬁ(‘uz ‘
Sample or C i P thri Fenvalerat Hexachlorocy- Dichlorodiphenyl- Dimethyl-dichloro-vinyl-
standard ypermethrn ermethnn envalerate clohexane ( HCH) trichloro etha ( DDT) phosphate (DDVP)
FZ(T-1) — — — — — —
QL(T-2) — — — — — —
TI(T-3) — — — — — —
GB 2763—2016 20 10 0.1 0.2 0.2 0.1

2.4 RMHEEMAMESHLRER

SRR R0 A D BE P Y B R e DL R H:
bR S5 UL LD, i E B S HAR 5
LD fE#E T 2 s o g, ot — 2038 o g 3l v
BEARIL BEAE R B AN IE 1% 0, 90 20 PFAN 5 %t
BRI BER AR B B | 7] - B Ny 56 8 G A
AP ER R, OS2 FIRE B2
THMBHERRIG, /NRIET A LD, I 455 I
5, MRS AT, ARG XN LDyl 22. 3

g/kg,95% EAEIX K 19. 3 ~25. 6 g/kg; F M T
Xt/ B LD, A 22.8 g/kg, 95% B 5 X 6] Ky
18.7~27.2 g/kg; M RAXF /N LDy, 28.°5
o/kg,95% B 5 X 1Al }y 5.1 ~ 32.5 g/kg, GB
15193. 3—2014( B i % 2 E Z b 2 i tEs N
RI) HHLE LD >5 o/kg JRIZPR LS, (RS
AR I 5 I H AR BLAE ) T RLE LD > 15 g/kg J&
TG, 3 PRI LD ¥R T 15 o/kg, &
TREE b

x5 ICRMRBREBLATFREMHEBEFAREMAETHERS LD, MELR

Table 5 Number of death and LDy, results from a single intragastric administration of mulberry leaf dark tea extract to ICR mice

415" flE / (gokg™) e s R g s B WT-% / % LDs(95% BEAF X M) / (g-kg™)
Group” Dosage Number of animals Number of deaths Mortality LDs, (95% confidence interval )
CK 10 0 0

FZ(T-1) 1 14.6 10 0 0

FZ(T-1) I 18.9 10 4 40

. 22.3(19.3~25.6)
FZ(T-1) 1 24.9 10 5 50

FZ(T-1) IV 32.6 10 10 100

FZ(T-1) V 42.9 10 10 100

QL(T-2) 1 14.6 10 0 0

QL(T-2) I 18.9 10 5 50

QL(T-2) I 24.9 10 60 22.8(18.7~27.2)
QL(T-2) IV 32.6 10 70

QL(T-2) V 42.9 10 10 100

TI(T-3) 1 14. 6 10 0 0

TI(T-3) I 18.9 10 0 0

TI(T-3) I 24.9 10 2 20 28.5(25.1~32.5)
TJ(T-3)IV 32.6 10 9 90

TI(T-3) V 42.9 10 9 90

D A AL 1,

D The test groups were shown in Table 1.
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WLEE 3 ol R TR /N B A W 2 B S e 1)
SO, S5 RN )E 0~4 h N7s FXTHRAT/NRUR
WS 25 25 /N SR BEAS [R) 2 E B9 3B sl a2
PR SFREIR A [R5 4 Hh A ) B0/ BUAE T,
R 2 RATIE /N BRE S WA 14 d R WL 2
SH . IR AET I/ BT R AR G AT, PR
WLEEHEAR A7 B R/ P R IE S5 IR A iy R
TETFATITRD B 4, o UL I I S O, iR s RS
11 29% 18 UL L 2 S0 RR R AL B8 BT AT A9 138 /08 B, A

WE 1-A D G Fis, 4 D B SR mE K34,
I HAA2ZY 55 4 K 557 RAES 10 KT UL 25055 4
KA 255 4 K/ B AR 5 A1 H T 45 1
XFHRZE 2 R (P <0.01)  MEPE/NBUAL T 44525
JESS 4 RIRFREM T2 A R4 8% TR (P<
0.05) s HEME/INER T 82555 4 K 387 R A 10
KN 14 K, MMM LA 2555 4 KA T K1)
RBEAH L Fas A X B3 T (P <0.01 5%
P<0.05), UtHIASIALS 2610 N 4 7 IR 1%

figp P RS A IE 2% , LR DL P S A

KRS PN R I A R BE AT 52

W rgckprprenmavey ® ool mimievey  © “rokol @l mn ey ey
== 30 w0 S a0 5

~ .%0 *en ~ .%0 ~ .

IH 2 o oE 2 I £

) ) e )

£2 10 =2 22

0 0 4 7 10 14 0 4 7 10 14 0 4 7 10 14
52t / d 52t / d gy 2himta) / d
Days after administration Days after administration Days after administration

D 40 E 40 F 40
v ool @l mnavey ool mimnavey gckol @il @il mlv mv
%0 S w02 30 w0 2 3

~ ~ &0 ~ .

o 2 IH £ 9 i

Ry B e

£3 210 =2

0
0 4 7 10 14 0 4 7 10 14
SRZRTE] / d LRLZITTE] / d 5]/ d
Days after administration Days after administration Days after administration

(G) 40rgckOl @l mm @V mv M 40y ockOol@TeElmvmy O 400 qekgl @il @i mvay
a0 5 1 w0 5 =0 2 30 - I H

i 4 g 2 I 2

= g 5 20

=2 =2 =20

10
2 25IF) / d

Days after administration

14

4 7
g2t 1a] / d

Days after administration

10 14

[«

2525 / d

Days after administration

A, RGN EUA BT B, S T PO/ BUABTRAGREI . S RIS/ BUR BT ASEN D, S0 gR 1% o EVE /1N BUA B e

HISEIE B ST X HERE /IS B BT A5 1
FRYSKF e/ B BT 4k ) 52 1

A. Effect of mulberry leaf dark tea Fuzhuan on body weight of mice

mulberry leaf dark tea Tianjian on body weight of mice

berry leaf dark tea Qianliang on the weight of female mice

berry leaf dark tea Fuzhuan on body weight of male mice

berry leaf dark tea Tianjian on body weight of male mice

L RIS /DN B Bk B 52 )

F. Effect of mulberry leaf dark tea Tianjian on the weight of female mice
H. Effect of mulberry leaf dark tea Qianliang on body weight of male mice

The test group 1 to V were shown in Table. Compared with the control group, “

" P<0.01,

D. Effect of mulberry leaf dark tea Fuzhuan on body weight of female mice

P<0.05, and “ ™ ” means P<0.0l.

B1 3MRAERZRINNRERENIT

Fig. 1

B. Effect of mulberry leaf dark tea Qianliang on body weight of mice

F. S RAHEVE /N RIA TR RS20 G SRR XN BRI HL R
I~ VIiRERAM AR ILE 1, 52X IRA s, * P<0.05,

C. Effect of
E. Effect of mul-
G. Effect of mul-
1. Effect of mul-

ERY
means

Effects of 3 kinds of mulberry-leaf dark tea on body weight of mice
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WE 1-B.E H FiR, 4 O E R T KR
W, T HLG 2555 4 R/ANERAR BT AR LT 25 R
HIEETFE(P<0.01) ; MM/ T AL 2555 4
KRR wE A T2 A X A B3 TR (P <
0.05) ; MEME/NR T 4425556 4 RARBTRAH L T2
X IR B TR (P<0.05), DL 53R LI B
AR RO G 2R, HL /DN RS T 2 A8 Ak 7E IE 5 3 [
P, S5 AR i S G A 45 RN R ik — B4 ] B2 T
B 45T R ) v e B 24 TR IT B, WA W

WE 1-C F .1 PR, 2 FE E Rk RIOKIEY,
T4 MMM A 255 4 R 57 K/
HAHL T2 AR AR E TR (P<0.01 3 P<
0.05) ; MEME/NRAL T ZHLG 25555 4 K5 7 RS
10 KA T A0 b F 25 LR IR B 38 TR (P <
0.05), MAMIMAL G 4 K 57 RIIKRF &
ML TS AXNBARETRE(P<0.01 3 P<
0.05) ; Mt/ N T LH A M 52555 4 K 5657 K
FIER 10 X, MAMIMA A2 )55 4 KA 7 Kk
FUEAH T2 A B i 3 F (P <0.01 8 P<
0.05) . VLA &0 T 4 7 R KKk
P %o A R P /N BRI A 5 1 BB LA R

3 g

FRIR A EOWN B 2R K A A A
BR UDT TR S, R W e FE M 5 Qe bm i,
BEJE LIZ A B R 1 D0k R B oA R FEfE
55 s 4 B (03 A BRI — Mo U, 2251 1R 2
FEE ARG Y0 1T FRE R — Rl R DL i IR 20
WL A S EEY R, A b E A E TS Y &
Bk B g RARTIRE L AR B KR &
B AR B 2K AT RE 2 i U B R TE AR N R R
SIS MR R ZGER R TP 430 S
SN ARG MRS, 5 S BURLNIE R & A
R 1 R (L RPN Ul P LN S5 & i U]
A 2 ™ XA T 2 DR W )
AT R VR B ST, e B X A G 0 38 00 R
ERRE R XU S T A 5 4 A VR PR, AR AG I
HMEBURTE ALY AR IR MR A | SR
TPIRNRM IR 3 3SR M IR Ah AT 2 e VPP
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