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EEH, ek, VAR, gk, ERE

(BRI LHEAR PG, BEE 066004)

i E: BRY  WI00 IR E S I h o S A A SRS RO, X R A KU A T PEAR, O R
KRB B B i (maximum residue limit, MRL)MATHESE . 7555 Xy S00RI AL S 000 E by vh 25 1053 i IR 3
SRR R I E R AT G BT, 455 A I i SRR AL S KO | A RIS U, AR
Y5 4F H 1B A i (acceptable daily intake, ADI), 21E5 2% 5 i (acute reference dose, ARfD), A 514 B F1 8
S AT S AL T S . KIS AR TEAL o AR IEIEAL ik, IR e v i S R A
ESTRE MRL, 58R TS0 & L5 S0 55 18 XU 1 L (short-term risk quotient, RQa)43 124 0.03200%F71
0.18115%, 13 XU 4% (long-term risk quotient, RQc)43%1H 0.00019%F1 0.00133%, /N T 100%; 4
RQc=100%T, SIS A MRL #7°8 157.5 mg/kg. 858 P [H 8 b S M 2 AL 1 S 00
i B T o N AR TR XU AR H IR, 58 42 T 432 o SR M v 5 SR AL 5 S ) MIRIL 078 /3 T I g IR o
SR, SATIETR e B 05 ) B A R T O S R

KEHE: %, W2, SIS BHARAFEAR; ASERE; BT, RAIRERE

Dietary intake risk assessment of matrine and oxymatrine in honey

WANG Zhi-Ying, HUANG Xue-Zhe, JIA Guang-Qun, ZU Tie-Hong, CUI Zong-Yan"

(Technology Center of Qinhuangdao Customs, Qinhuangdao 066004, China)

ABSTRACT: Objective To clarify the content of matrine and oxymatrine in honey from various regions of China,
evaluate their dietary intake risk, and calculate their maximum residue limit (MRL). Methods Statistical analysis
was conducted on the existing toxicological data and clinical trial data of matrine and oxymatrine as traditional
Chinese medicine ingredients. Combined with the existing levels and distribution characteristics of matrine and
oxymatrine in honey, short-term and long-term dietary intake risks of matrine and oxymatrine were evaluated based
on acceptable daily intake (ADI), acute reference dose (AR{D), per capita weight, and honey consumption. The MRL
of matrine and oxymatrins in honey were evaluated according to the evaluation method. Results The short-term risk
quotient (RQa) of matrine and oxymatrine were 0.03200% and 0.18115%, respectively, while the long-term risk
quotient (RQc) were 0.00019% and 0.00133%, both of which were far less than 100%; when the RQc was 100%, the
estimated MRL of matrine and oxymatrine were both 157.5 mg/kg. Conclusion The dietary exposure of matrine
and oxymatrine in Chinese honey poses a very low risk to human health and the dietary risk is completely acceptable.

It has been calculated that the MRL of matrine and oxymatrine in honey is much higher than the limit requirements of
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European Union, and it can provide data support for breaking down the export trade barriers of China’s honey.

KEY WORDS: honey; matrine; oxymatrine; acceptable daily intake; acute reference dose; dietary risk assessment;

maximum residue limits

0 3| =

KERM S A KE, AR eER LA
EEMAL, H 21 sk, hEgE D OSRERD, B
P57 B 2 (i v [ e 2 E IR PR35 . A 2021 4F 6
F WA 75 51 23 38 o BR R B 6 5 1A R B T R G (the
Rapid Alert System for Food and Feed, RASFF)if fi H [ 1
FR S EE T S AR, BRI A O e
PR I R RN PR R VNVF 0.01 mg/kg)iEATRR I, S8
i O R B e i 2 UGE BR 2, X — s
W O s BT B AT U E S AL S R T
WEWEALYW, £ S8 MY W S (Sophora
flavescens)® . % i F (Sophora alopecuroides)®® . i 7 il
(Sophora viciifolia Hance)*!'Hr &t 25 . 7 S84 Wi
HATH D, Fom o SRV s e 25l ok, 2
B R T . RO R R S I RBR IR T o
WSS TV E AR HA T L IR L TR AR,
Al P AR A B, W FER . RWEED . GB
27632021 £ i A E ZEbRiE £l P AR 2 i KBk B R )
WLRE T 5 S0 E 5 SRR i 35 Kk B B Jit (maximum
residue limits, MRL), P, Z5BkH#E . #0005 mg/ke; H.
A8 H | mg/kg; FLR S me/kg, MIRKEAATREAEZE A0 H A
HESFR P E TSI AA TSR A 0,01 mgke
PR bRE, FoE S AL E KRR AR A 22 Rk . e
TSI E AT S0 MRL 2R R 5 8 22 A 181
o BAR B IR TAEC S T 2 i S A Yl
PR (R 1 BT AR A D)™, (E LA e v 2 A
WIANTEM . BT B SR A S A 4
SRS T4 S RH 5 438, B RN I A e e B 1) 1A X A4
HE L AR FERT i SR AT SR Ay b 25 B A 7 3
2R AN R B AT T AT, A5G I T S
MBS B . AR, R 2N B
R ARES 7 B 0EAG IS 2 3 e XU, I R e P S
BN E LTSN MRL, LB % p 8 S L5 2
G £ 2% 5 IXURSAR 0, (R i e 2 1 i £ 20 2 A B
X, Ay EE s IR A A o 11 5 S AR AL S

1 MR5RE

1.1 M5
7E 2019—2021 4E[A], IR 27 AN Hb X (1 36 35 = 4
F ) IR LR Y 567 28 JFRRE b o

WS EAG SRR E i (P = 98%, [ EMEAE
YRR BRA D), #EIR  20K(Whgat, i E 28R
RABRA A, HRR . HEE(EEat, Jbntid SR R
"), MR . CRRBE(LURE =99.99%, i 5 AL TRHEA
FRA D) o
12 UHF5R&E

Quattro Micro PremierXE — T DU AR AT 5t ¢ A A (Bc
H Masslynx 4.0 H4 AL B ) . Oasis MCX [EAH 28 BUk:
(60 mg/3 mL)(F E KR H]); TXB622L # K- (K
J0.01 g, HAEHAE); XP105 B4 K F-(RE & 0.0001 g,
Fii+ Mettler Toledo 23 #]); Vortex-Genie 2 BN IEIR 5145 (35
[ Scientific Industries 23 A); N-EVAPTM112 HIZ& WAL (3E
[ Organomation 2\ #]); Mili-Q Hi#E 4li/K & 4= #% (£ H
Millipore 23 7)o
1.3 /&

1.3.1  FAmA BAE BB F ik

2% WANG S ik
1.3.2  R&3fiE 7 3%

Ji B 2 55 RS TP AL R IT 2 E h Y BUR B aX
AR B R XU 1 Ak B (L ) AR R . T3 e Ay XU
TR AR LU 2T e M 0 I B B R TP A 25 SR AR Sk
Bt R KRS R KU PRSI TG R
SRS

(1) SRR S0 g AR S8 M HES vk

2% GB 15193.18—2015C & i &4 [ 5 AR e (@ FEfs
FH ), MR SO E AL S0 202 7% i (acute
reference dose, ARD)Fl & b7 S0 B H %15 | A &
(acceptable daily intake, ADI), fi&kE+5 5 {H (health-based
guidance velues, HBGV)H A2 (1) H:

POD

UFs M
P POD—E L & (point of departure), M AFEFORF R
35 2 ) ORI S48 A 1 ) - B 6 RAF R, FFAb
A 8 S M F) B ; UFs— A € & 30 (uncertainty
factors), MRS IMER] A BT3RS ER]— A
TES P I A2 45 2 20 GE R 100)

(2)fE & 2w KU ITAN i

S e N R E O FR A5 2308 S
A2 5% BB PEAG TR RS ) , 082 PR H 9 S R 4
A3 SRR AT I KU DA, 045 0 00 R £ XU R4 )

HBGV=
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JRE B XURS:, PEAS R FH XURS: 8 i (risk quotient, RQ)#EFT XL
W RALE

Qe G £ 2% 0 KU A ik

-l 8 R R, L P SR AU A b o SRS S A
FEBEE AR i, TH5 50 B A A 53 {f (estimated short
term intake, ESTI), i N mg/(kg bw-d), &0 (2):

HR xFa
@
W

A HR— E Ry 7E 84 2 v i B fe (SR 13 ] h P D
AP B & 1), mg/kg; Fa—Ri(1 Kak 1 48) & I #Y
AR, kg/(A-d); bw—fi R HATE, kg,

S5 W XU %8 (short-term risk quotient, RQa)f/AZ0(3)
E:

ESTI=

RQa/%= % x100% 3)

4 RQa<100%F 7~ A2 X N HEE iUfa 3, XUl #252,
B /N R KU B/, 24 RQa= 100% 2 /1 X A A fik
RS AN AT 42257

O S IRE B 2 8 AUB PPA 1

4F H A Al (estimated daily intake, EDI), H.{i
mg/(kg bw-d), T (4):
_ STl\/t[)l:v x Fe @
A 1 STMR— H ¥ 16 e 2 i &5 i P MRL, mg/kg;
Fe—K W& M E AR, kg/(N-d); bw—/F Rk
i, kg,

KRG % (long-term risk quotient, RQc)F% A F(5)
E:

EDI

EDI
ADI
1§ RQe<100%# /R ANkt A e il fi s, KU 4557,
B /N R KU /N 24 RQe = 100% 38 71 X A M fekt B
R IR A AT 237
1.4 HIBAIE
A5 K Waters MassLynx 4.1 TAE, AL PRGN 25
B Microsoft Excel 2021 GEit%udi . FHorAp R H 75 205k
AT SR AR T, 2% R A4 41 (World Health
Organization, WHO)H %t T R4 H Acdl A 36 B AT 481t
IBTUSIOL, H A HBRAY 172 7H510.3 ng/kg),
S EATESTAE SN 0.3 pgkeg. 2.1 pgkeg, FKHE
AFEABE 5 H B35 )LIE 18.85 g/d. HME
16.95 g/d, ZE3 4tk 25.00 g/d, # A 18.45 g/d!", TiiFeE
BT B AR YR AE 240 g/4EUS BRI E KU T
MR X, AT I R AR 100 g/(A\-d),
KR A R 40 g/ - BN b BRI,
T E AR T Bk E N 63.0 kg.

RQc/%=

x100% )

2 EREHR

21 EHEWE5SEUESHIEER

567 HEIETEAE i b S8R A SRS R0 R
36.7%.58.2%, -3k i =43 12.8 pg/kg . 77.7 pg/kg,
BB RN 241.9 pg/kg, 2282.5 pg/kg(FEfh 5 B A
25 5B UR F STk [13])
22 EHEWHMEXESHHNBEESH

W SR A AL S0 HAG DU R R E R 25, W)
FRPE AR, FA S rE AR K, BT EAE S H
et MmO, HOE KR TS0 (RN iRk 2
A AT S I T SR A
22,1 FiEESH

W S0 RN LA S0 /N BRI 2 2 1 T~ B
HE+a (median lethal dose, LDso) s, ARIZAZEEAL T Pifh
A=t/ B LDso W36 1, 080t/ B 2 P
JUUPRY A 5>k e >R P R SR>V Rk S iont /N B
ST B ST > WUA > I s G . SRRCE
SRV /N AV B BT S0 200 mg/kg B, /N4
FE0E, Tk A COHE 1 LDso ALK 86 mg/kg. AHFIZAZY
AR LDso H B2 57 AT BB AR08 PR AN [m] 458 i R s A 11
R B LA 2R ARSL, W SR FEE W] 5 TR 2,
AR BE 2 A AL S RHE B 1Y LDso Bcdls, (BT HES
T SR R R T AT S

#z1 TESHERTESHMENTSHEIT MR
LDsy (mg/kg)
Table 1 LDs, of matrine and oxymatrine in mice under different
routes of administration (mg/kg)

PimT o WRRKTEST MR ' JULPA T 55
9204 24506
A2 [23] N N [28]
A 83 15709 57127 74
po—
ﬂf}: 214231 5052 8610 2570
24

222 AKFEMSH

SR TSR BRI E VM RIBE, 5
B ARG, UCIER N M) T2, BEASE 2RI
TG TR . O EEE, 24 500 S T i 1A ERE R,
TSI YL Y ST 2T AR, R R SR YT
OR, FLAEMCGE B BRI, RIS AERERY, W
BRZG YT T A . B . 45 B SR R BIR YT,
6 AR B 5 F i 2 6 AN [R5 1) 700 U RN 6 D3R 2, ik
T ATF R — B 80~200 mg/d, FIHR AN N — ik
600 mg/d. FALTHSW, AHLARAESE, ZHTWEH
PERF R BVATT, G RAI 5 Hh S A SO AN [ 5295 7 77 784
sl 2R 3, #HAIE B 600 mg/d, ARG —
1 400~600 mg/d. IHRAFFEIER iR R A2t B i)™
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Table 2 Formulation and dosage of matrine for different diseases in clinical studies

RITEHIR TSRS 2 0970 R AN S5 3R
R SRR A R BB 80 me/d, FHBKIRTE [34]
Mg R TSR 150 mg/d, FebkiHE, 7R3 AA [35]
B S TS EST 200 mg/d, #KE [36]
IR TSRS 100 mg/d, FebkiHE, 7R 6 A [37]
P 2 TR WSPE P 150 mg/d, FMKRTE, S7RE 3 N SR WS 1R, 600 mg/d, JTFE 9 AN [38]
FFer 4tk TSGR 200 me/d, FlkiEE:, J7fE 30~40 d [39]
SRR R TESTRAE S 150 me/d, HBKTHE, J7RE 2 A [40]
*3 IEERMRPENBTESHTERFHFIR T2
Table 3 Formulation and dosage of oxymatrine for different diseases in clinical studies
NEpig ) AL R S I 24 4 1 75 B R e S5 30k
&¢I R TS RIHE 600 mg/d, [k [41]
Mt Z R 58 SRR 600 mg/d, TR, 72 6 [42]
el AALTES R 900 mg/d, MR, J7HE 3 A H [43]
o ii% 600 mg/d, J¥HE3~61H; WLIE 400 mg/d 5 600 mg/d, J7FE3~64H; HAZ 600 mg/d,
e B I 4 it} g/d, ST (EERIIIR ﬁé 6342\):] g/d, ST F (EENEY g [44]
R PESCTT AALE S 50 mg/d, AR [45]
SRR A WS FESIR 600 mg/d, HBKIHTE, J7RE 2 A [46]

AR R R RIE T . 25 LR, TS L S8
BRI AR AR AL 600 me/d HYMESLT, I PR IR A 257 4k
Ry N A i JRURS: 7T A4 32
2.3 X
231 fEEAE AR
WSS A AL S0 AR, A9 3EH POD
Ay BIEAE /N 14 A3 P 2o o 2 v AN 2 e R AR
W 2E F) A FEAE 7 & (no observed adverse effect level,
NOAEL), Il POD 3% 120.1 mg/kg™" 1 200.0 mg/kg!*";
%7 GB 2763—2021 BEBFZ 081 ADI 4 0.1 mg/(kg bw-d);
T A SR 18 P I B, A ST
SLIGET ADL MR 2.2.2 FIrR I AR TR Ak S
B AR 600 mg/d LT, A AR AR X
G, B IE AR 63.0 kg 4, POD 5 10.0 mg/kg.
UFs 24 100, #ESES5RILE 4.
232 L KIS R XS IEAL
WHALQ). QAR @). G)iHE e bS5

AL ST E R XS P S5 SR L 5, KITIREEIX
WP AE S5 R 6. FALTFS N MBI BE SR AR
YIS0k, AT S AR i a5 R0 KT
S X AR FIRE RN, SR A S0
) RQa Fl RQc HIE/NF 100%. I EC 396/2005 $54> 18
Z(D)(D)HLE, MRL 7 0.01 mg/kg!'?, #e BRiZ IR B hr T
B, ESWMAME TS RQe tit/NT 100%, LA 4%
TR [ e B R 1 9 S RN SR AT S A A fE
R XU 58 4T 35657

x4 HEBMENESHOERIESE

Table 4 Health-based guidance velues for matrine and

oxymatrine
HBGV
fet op Urs __/[mg/kg bwd)]
(mg/ke) AR{D ADI
TS, 120.1 100 1.2 0.1
AT ST 200.0 100 2.0 0.1*

T *MilHS ADI,

x5 BEPESEMENESHAEHELXETMELER

Table 5 Short-term dietary risk assessment of matrine and oxymatrine in honey

HR Fa ESTI ARfD 0
o /(ug/kg) Ng/A-d)] /[mg/(kg bw-d)] /[mg/(kg bw-d)] RQa/%
TS 241.9 100 0.00038 1.2 0.03200
AT S 2282.5 100 0.00362 2.0 0.18115
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F 6 BEREHSWHELETSHMKHABERRNKRITFMAER
Table 6 Long-term dietary risk assessment of matrine and oxymatrine in honey
o / (Slng%(l;) g/ (F)t'd)] /[mg/(Engd)] /[mg/(ig £w~d)] RQc/%
e 0.3 40 1.90476E-07 0.1 0.00019
AL S, 2.1 40 1.33333E-06 0.1 0.00133
A, 10.0% 40 6.34921E-06 0.1 0.00635
AT S0 10.0% 40 6.34921E-06 0.1 0.00635

VE: * i B R PR e R e HEA T

233 RREGREFIEL

A2 35 o] HE W 2 B R S Ak v S0 MRL, 76
RQa=100%1& M F, T3 HbRP) e i B rh i dm s & 1, 15
B % P S AL S0 MRL 43518 756.0 mg/kg
M 1260.0 mg/kg; 76 RQe=100%1%M T, 155|igs s
BN SE LTS A MRL Y928 157.5 mg/kg. Pk, v LIHE
WS E LTSI MRL #8528 150.0 mg/ke,
HE B AT BRI BR TR 1.5%10* %, HiZ MRL ${E iz it
1o T H A B v SRR Rk S K

3 4 i

WS EA T SR B E A 28, H AR
YAAVE B RS, R L2, HERE= R
GiME LT FR AN AITESE . ABFFE R4 T2
BRI AL v S0 T A s, JF I T BUA DEE AR 2
B, XS AR SO TG B RS AT . 25 SRR,
FEFARE KR IO T, M i S e fh s
S N faF 50N, 8T AT 232 K. il
FH RQa Al RQc HHAE AN FF LA MRL #4753,
SR E N 150.0 mg/ke, & H AT EKE BRI BR & 1Y
1.5x10* £, FLEw T H aj e 2 o 2000 A k35 2001
TR o B RT H E e  F A BRI T B S,
IR B it 52 ) e 2 BRI T LR
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