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Study on Content Changes of Pyrrolizidine Alkaloids in Atractylodis Rhizoma
before and after Stir-frying with Wheat Bran
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Abstract Objective: To establish a method for the determination of pyrrolizidine alkaloids (PAs) in
Atractylodis Rhizoma, and investigate the changes of five PAs before and after stir-frying with bran. Methods:
The content was determined by UPLC-MS/MS method. The chromatographic column ACQUITY UPLC HSS
T3 (150 mmx2.1 mm, 1.8 n m) was adopted. The mobile phase was eluted with acetonitrile-0.1% formic acid
solution (11 : 89) at a constant flow rate of 0.30 mL-min”, and the injection volume was 1 uL. Electrospray ion

source was used in the mode of positive ion multi-reaction monitoring, the content by standard curve method
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was calculated. Results: After three batches of Atractylodes macrocephala were fried with bran, the total amount
of PAs ranged from 188.74 to 254.64 ug-kg' decreased to 101.74-135.36 pg-kg"'; monocrotaline from 25.35
to 52.18 pg-kg" decreased to 23.25-37.41 pg-kg"'; monocrotaline N-oxide ranged from 25.12 to 40.22 pg-kg’
decreased to 6.98-18.23 pg-kg™; senkirkine ranged from 11.64 to 36.25ug-kg" decreased to 3.64-12.85 ug-kg';
echimidine ranged from 37.52 to 85.32 ug-kg" decreased to 32.41-38.25ug kg"; echimidine N-oxide ranged
from 26.96 to 74.21 pg-kg"' decreased to 11.82-26.37 pg-kg'. Conclusion: This method could be used for the

determination of PAs in Atractylodis Rhizoma. The total and individual content of PAs decreased after stir-

frying with bran, which clarified the scientific connotation of the detoxification of the herb.
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zhgysh

V@O i iR CEUTICAL AT



2023 3 37 3 301
1004 A 1004 B
ES JL =] A
0 T T T T T 0 T T T T T
5.00 10.00 15.00 20.00 5.00 10.00 15.00 20.00
100, 100+
°\=7 A % h
0 ‘ ‘ : : : 0 ‘ ‘ ‘ ‘ ‘
. 5.00 10.00 15.00 20.00 5.00 10.00 15.00 20.00
S
1 100 1004
e k =] k
G T T T T G T T T T
5.00 10.00 15.00 20.00 5.00 10.00 15.00 20.00
100+ 1004
= [k = N
0 ‘ - ‘ ‘ 0 ‘ | ‘ ‘ ‘
5.00 10.00 15.00 20.00 5.00 10.00 15.00 20.00
1004 . 100+
= J‘ =] n
0 | - ‘ ‘ ‘ Time 0 ‘ J‘L ‘ ‘ ‘ Time
5.00 10.00 15.00 20.00 5.00 10.00 15.00 20.00
LB E A, 2. ZETF A ;3. SOl T BG4, Waie; 5. Z A LlEE .
2 A B MRM
N By — SH- 4 L SE o B
2.3 WEE (X)) RARbR, SEATZetEmIE . D3R & &

KB Me . MeNO . Sk, EmFIEmNOF 81—
XF ARG 450.1, 0.2, 0.5, 1.0, 2.0f15.0 mL,
— XA E T61N50 mLE T, hn10% 287K
W RE AR, B2, RIS RINEA XIS TAE
VW HEIR <227 TR AMESEREINE . AKX RE S
M EFEIETE AL (V) ISR, SAPASKT R Y i

0 T W {5 MR LT, P 5 {1 B Ve B2 Ay G R
( Limit of Detection, LOD) , PIMEEES O 1%
WA (M L of IO ) B IR B R g iR (LOQ) , 521
W2, HFR20IH, SAPASTESS H 15 i
N5 A T AR M R R AF

2
% ST r LMEVER (ng » mL™") LOD/ (ng - mL™) LOQ/ (ng * mL™")
Me Y =3586X—582 0.9991 1.048 ~52.4 0.21 0.52
MeNO Y =7851X—896 0.9993 0.984 ~49.2 0.20 0.49
Sk Y =9634X—1012 0.9994 1.016 ~ 50.8 0.20 0.51
Em Y =10268X—956 0.9992 0.964 ~ 48.2 0.19 0.48
EmNO Y =13622X—1874 0.9994 1.028 ~51.4 0.21 0.51
2.4 2.5

&R “2.1.17 W NIRA X S
p L, #EH6IR, oM, 4R BN, 51
PAsIE R E L AYRSD (n=6) H/NT3.0%,
WA 25 B R AT

zhgysh

WERIE AR (4h5Cl) , % “2.1.27
R kgl &, 29F0, 4. 8. 12, 24 higkkt
ME . SRR, 5P As (O35 04 A E 45 51 1Y
RSD (n=6) /N F3.0%, FWHBLRSERAE24 h

EIYCIEWEES P & b



302 2023 3 37 3
NERE o Sk, EmMEmMNO G &k KK H26.2, 49.2,
2.6 10.2., 48.2F161.7 ng + mL'AIRA RIS AT . B

BRES R (g5 Cl) , % “2.1.2" TRy
Db, SFAT A A R 6, A B T U
E, THEAPASHI & . 258 Me. McNO, Sk, Em
FEMNOM & 543 M 425.42 . 40.31, 11.56., 48.33
f163.29 wg - kg, RSD (n=6) 2% 43.5%.
3.2%. 3.9% . 2.9%M3.4%, UiiZITEE &R
4, REMEIREII e ZIR
2.7

AR R “2.1.17 TR SN BA— X 1A S i
%W (1) %405, 1.0, 0.2, 1.0, 1.2 mLE[FR—10
mLESA, I110% 2 BE KB Hl 8 &% Me . MeNO |

CUSFER I ARG, FRL91.0 ¢, Ki%MRTE, B
THIEHHEH, 4GB FRTE 5% BR S
W1.0 mL, % “2.1.2" T Frkhl S b s, %
“2.27 TR AT, THR IR, GRS
PAsFIINEE MR AES3% ~ 94% , RSD/NT5.0%),
VEEA A A3 T R AT
2.8

Sy HIBURHI TG & ARSHORAE 2.0 g, 43 5I14%
“2.1.27 TR ikl b W, e (2.27 I
AR R, FEAR I I AT S A B
L, A5RILERS.

3 n=2
GE/ (pg-kgh)
FEHb mITorE gs R/ (wgkg')
Mc McNO Sk Em EmNO
HBIN== i C1 25.35 40.22 11.64 4841 63.12 188.74
EIRY S1 23.25 10.23 3.64 38.25 26.37 101.74
CREM i C2 33.74 25.12 36.25 85.32 74.21 254.64
EIRY S2 28.12 6.98 7.52 76.35 16.39 135.36
AT FE 7 i C3 52.18 38.18 35.28 37.52 26.96 190.12
bR S3 37.41 18.23 12.85 32.41 11.82 112.72
3 KT EFAERNE R E T, IR T E
31 F, FHRE BB A 0L R R AN RIS

F4Z T Acquity UPLC HSS T3 (150 mm x 2.1 mm,
1.8 wm) . Acquity UPLC BEH C;3 (50 mm x 2.1 mm,
1.7 wm) FIZORBAX SB Cj; (50 mm x 4.6 mm,
1.8 wm) E3kFE, 250 W] 3Fh 5 A 2 1 i
ST B EIBESCBLS P AS 20 B, (HER 1Rl (333
FERT DAAEAE e, BOE B 1 T .

R E AR B3 PAs AR, 2R SR TR Es
RIS TACE YIRS, &G TSR, [H]
2542 T KA R HUAH R DRI L), S & e
20 minN REGE IR B FELL I3 B
3.2

PAsHEYIBRAE TR 2 B FIRES, BORIE
BRI . SR AR S
7’ &b P

FE#ATILA, AR AR,
3.3

AP EAKENEIA ARG, PAsH
SR B ALY, SRH0.1% F R /K VA T T $2 50 A i
FuLGy, W AR . BB Ak AR AL EL
IR EBRAEES RS, S T E R T RAEY)
WA G, RIS ) T s A
3.4

3MERAM AT L IE, PAsE &N
188.74 ~ 254.64 wg * kg FF&#101.74 ~ 135.36

g kg, THT40.71% ~46.84%; Mchh
25.35~52.18 pg - kg 'FRFEHI23.25~37.41
e kg, TRELHIHS.28% ~28.31%; McNO
zhgysh



2023 3 37 3

303

M25.12 ~40.22 pg- kg FH%F6.98 ~ 18.23
e ke, FRES2.25% ~74.56%; Sk 11.64 ~36.25
pe e kg_l—FF%§|J3.64 ~1285 pg- kg_], TR el
}163.58% ~ 79.26%; EmM37.52~85.32 ng - kg
TFE#)32.41 ~38.25 pg- kg, PG H
10.51% ~20.99%; A AL #i E Ph26.96 ~ 74.21
wg - kg FIAFI11.82~2637 wg - kg, RGN
56.16% ~ 77.91%. #IPEIGALL, SRS 1PAsYY
AR RS, AR A A0 AU A i i
TE2NRAAPAS T REEE A 5, % B2 A PAS I
R, PIRERECA R A EATRE, it
FXF R PAsTE . 3HEA: P As i 230 sl A
200 pg - ke MIRLE, HERD RIS ERUE
35

AT T HEAR P PAsHIUPLC-MS/MST &
ik, PR T EIPHTE Me . MeNO ., Sk, Em#l
EmNO 5 PAsf & A8k . % k4 e S uERy
BB RRIESR, WHFEARTPAsHME ., £k
I0 5 PAs S RIS S AT RRAR, B T AR
IO AR EE B2 N

(1] e NRIEFEZ . —FF[S]. 2020: 168-169.

[2] Al WRURIR, IRIRIK, . ARSI A AL
RIS AR T2 HE 2500, 2019, 22 (3) .
394-398.

3] s, BN, XIHH, 55 BRI b 2 BT
UL T RZGRIR 224, 2021, 37 (2) : 163-166.

[4] tAk, BRbite, RBEGE, & SARMBIHTS 8o RS
Fe F By & AT SE)]. ThE 2500, 2020, 23
(12) : 2398-2402.

(5] hAe N RALANE E R AR 2. TR T
— A AR & R B AY 38 HITR/OL]. (2002-
03-11) [2022-08-11]. http://www.nhc.gov.cn/wjw/
ofxwj/201304/e33435ce0d894051h15490aa3219¢dc4.shtml.

(6] JHWELE, mEEE, IR, S LRI
U] Hzh, 2020, 42 (10) : 2640-2643.

(71 ®TH, ERIME, BEL % CERPFFTHRED]. b
2, 2018, 49 (16) : 3797-3803.

(8] XV, Zefi, Rk, 5. WA M2 B AT
FEHERE[). P E 254k, 2016, 41 (21) : 3904-

zhgysh

3913.

(9] AW, wm4EdE, BRHE. 2T UPLC-QTOF-MS/MSLIY
FERGIEARME RT3 HTT]. 2525 5IRIRPE5T
2020, 28 (5) : 321-328.

[10] BXE, X5, Bk, 5. SRR BT
). e 5 RZ5 3, 2015, 26 (4) @ 525-528.

[11] Wang JC, Zhang M, Chen LH, et al. Determination of
Toxic Pyrrolizidine Alkaloids in Traditional Chinese Herbal
Medicines by UPLC—MS/MS and Accompanying Risk
Assessment for Human Health{J]. Molecules, 2021, 26
(6) : 1648.

[12] T, XHAE, HE, %5 SARBEES E T B AL
PR AR AL 25 R0 B R LA IS Th AR P R 2 2%
2019, 34 (7) : 2949-2953.

[13] dlgifi, Merhe, 2E4e, & LEARIIHTE oA
TS R A 22 ST, ThEgkE, 2021, 44 (2) .
328-333.

[14] VP, 2K, IWRTTIR, 45 BARERID IS AL
fR2E RS FE ). R 2hkt, 2015, 38 (1) @ 62-64.

[15] XIE5k, A, STRH. BIPHTE B AR 3R 1
HPLCISE]. Hhagzl, 2013, 35 (1) : 131-135.

[16] BRHEME, 28475, XUEE, 55 SARBRIDHIE La i
HPLCRHEFR SURITEL]. vhE S5 FlF2=4, 2016,
22 (19) : 23-26.

[17]  PNGRA, [addk, BRUMEIL, S5 nHong B PG E A Ytk
YEFRTSEHEREL)]. h R 25, 2019, 16 (2) -
76-80.

(18] E¥&, S, neng BLPGne A Wyl iF e v ot e 2L
KBS BE25 542, 2018, 37 (9) : 1033-1037.

[19] SH, XURTAK. Stk B g sEeE Yrmkny h 252 2 %
FEL. T EE R 25 H2E e, 2020, 36 (23) @ 3954-
3956.

[20] European Commission, Directorate—General for Health
and Food Safety. Commission Regulation (EU) 2020/2040
amending Regulation (EC) No 1881/2006 as Regards
Maximum Levels of Pyrrolizidine Alkaloids in Certain
Foodstuffs[R/OL]. (2020-12-11) [2022-08-11]. https://
eur—lex.europa.eu/legal—content/ EN/TXT/PDF/?uri=CELE
X:32020R2040&qid=1634390330940&from=FEN.

(dfm B 202246 A 13H  %piE ATW#K)

EIYCIEWEES P & b



