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WE. BR @57 IAC-HPLC-ESI-MS/MS 153 72 A [8] P= i A1 F- 1 Platycladus orientalis (L.) Franco HE MR E B, |
B,. G,, G, &, AiE M1 70% HEELRIRY 381 R F HALO 90A C i (2.1 mmx100 mm, 2.7 pm);
FIENHE 0. 1% FER-HIRE, AREFBENG; AEIR 40 °C; AT 0. 25 mL/min, FI A 80RAH (033 53 5 = 5 PUSLAT RSk
e, &R HM&EHEEB, . B,. G, G, EHHBHENLMERXLRRL (r>0.998 5), P 53 81.33% ~
97.92% , RSD 1.36% ~15.02% , FrillEy 14 f{LAFAE S, 12 fURE SR 2 B4, BB R RIS R mik 71.43%
gt ZorkfEYsE, EREME, AEEL, BEAM TSP EREER SR,
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FESES. 284.1 XHRFRERG. A XEHS: 1001-1528(2021)05-1236-06

doi: 10. 3969/j.issn.1001-1528. 2021. 05. 024

Determination of four aflatoxins in Platycladus orientalis from different growing
areas by IAC-HPLC-ESI-MS/MS
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ABSTRACT: AIM To establish an IAC-HPLC-ESI-MS/MS method for the content determination of aflatoxins
B,, B,, G,, and G,in Platycladus orientalis (1.) Franco from different growing areas. METHODS The
analysis of 70% methanol extract of P. orientalis was performed on a 40 °C thermostatic HALO 90A C;column
(2.1 mmx 100 mm, 2.7 pm), with the mobile phase comprising of 0. 1% formic acid-methanol flowing at
0.25 ml/min in a gradient elution manner, and the determination was performed by TAC-HPLC-ESI-MS/MS.
RESULTS Aflatoxins B,, B,, G,, and G, showed good linear relationships within their own ranges (r>
0.998 5), whose average recoveries were 81.33% —97.92% with the RSDs of 1.36% —15.02% . Twelve out of
fourteen batches of samples were tested positive, and thus there existed a 71.43% aflatoxin contamination rate.
CONCLUSION
in P. orientalis.

KEY WORDS: Platycladus orientalis (L.) Franco; growing areas; aflatoxins; [AC-HPLC-ESI-MS/MS

This simple, rapid, reproducible and sensitive method can be used for the detection of aflatoxins
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HR P SREEEE, Rl MET, 2002
i, EME R R Bl 9 EPREAEF LA (TARC)
S0k T 28 BURY . N 256 M R i3k
DA EIIN T A, BRI, SRR R NG
Ko dmw, e EwmiEsR, Lk
WF, RECESTEEMR, MR ™
&, 0G0 I & R AR, R
WO S BRI B 4 . 2020 AERR (L 25 ) [ B
T 19 M ikt i T KRR AR, AR
b b i R IS Y,

FFA=, AARHEYI MG Platycladus orientalis
(L.) Franco TR, HAFROEHM . 1
JgmAE | R Thae . BRIk S F ST R
WA EAIRE, d5R, B, WEMESHER
BORSr; BURBEIGYERFSE R, A0 B
G UMD HCEEBT R PR BRG | IR AN AR A
FERPY S WP AELmE s, B TR 1
KB WRESE, UGS, (A2 R
MRAEFZm, (A3 H 25 h RS 2
AERE, BECEMINESERSAREE, mA
SRS . AN G, da AR R R T
e i A RS EHEE™, 2020 4ERR (T
EZg ) e b R R B A ET
5 pekg, EIMEHEERE (EMESE B+l
FE R B2+ ISR Cl+ M EHEHE G2) N5
T 10 pg/kgo

HAre T E &7 R e E2A HE Ak
(TLC) ™™ | WIS A I (ELISA) "' | 255k

WO A% (HPLC) M | RO (0 335 00T i 1%
(LC-MS/MS) M2 45 - Wilal ik A7 A ) — S i i 7
S PR TR | AR IR P SR G T
5. ABFSE R H TAC-HPLC-ESI-MS/MS # 57 #]
TP B EFE RN, HXARR A1
PEAT 4 FPEgh & RE RS B IE , S b= M N 2t
FAFA e i RIS R B R, DA A
{7 R PR B R AR
1 MRE5FE
L1 AR RO (- P I — T DU ST I Bk
FAL (Pes 1260 B AR (3540 . 6420A 7 = H Y
WATFEAR I 25, S5 E Agilent 28 7]) ; KQ-600DV
[EEWACCT VRl AC RV QAN p IRV E R R SN N
Al); LE204E PR [ Tz —, Fmtafr
BHERIZAEE (1) ABRAHE]; S810R MBS
LHL (5 Eppendorf Z3H]) ; DHM-200 2457l iR 1
B (TEIE M RERE AR AR, i EEE
BPEEANE (AR LRV EY R ARG RAF]) .
A=, 2019 4ERKER H 14 DA, 15
B 1, SR B 25K 2E 5K K8 22 % A
BHEYIMFA Platycladus orientalis (L.) Franco B+
PBERGAF ., MBS R B, B,, G, G, IRGX
A (S LRACO310, Jbaife2eEZ R4 Y T
RAERAT), BaEEESH R 1.0, 0.3, 1.0,
0.3 mg/L, WE (4r#ral, RBE TR TA
BT mEE-20 (R REERHEARAA) ;
. HER (fa3%4li, 52 Thermo Fisher A #]) ;
ksl (riral, REERME TG RAR) .

x1 HERER

Tab.1 Information of samples

B E(1=2 IS W A bR SR 1]
it 2019081301 INARARF SDO1 116°47'E/35°93'N 2019. 08. 13
HFA 2019080501 1L AR B SD02 117°16'E/35°10'N 2019. 08. 05
icEa 2019081601 ARk SD03 117°27'E/35°66'N 2019.08. 16
ISR 2019073001 IR YT IR SD04 118°17'E/36°18'N 2019. 07. 30
FA 2019081101 WL ZR I e SD05 118°54'E/36°51'N 2019. 08. 11
HF1 2019110501 LWL ZR il B SD06 116°98'E/35°58'N 2019. 11. 05
51 2019110502 IR & JLE SDO7 117°73'E/34°56'N 2019. 11. 05
ISR 2019081501 IR T SDO8 117°00'E/36°68'N 2019. 08. 15
FFA 2019082401 LRCE M AHOI 116°98'E/33°63'N 2019. 08. 24
e 2019082402 LRELH] AHO02 117°87'E/31°60’N 2019. 08. 27
ISR 2019110503 I 7 74 22 SX01 109°74'E/38°29'N 2019. 10. 28
e 2019110504 PG 42 ) 1] SX02 110°19'E/36°88’N 2019. 10. 16
FFA 2019110505 5 PG ) 1] SX03 108°96'E/34°91'N 2019. 10. 19
e 2019081601 S SX04 110°26'E/37°49'N 2019. 10. 22

1.2 Z&k L2101 FEmdREe FEZFRELS g(HE#HE] 0. 001 g)

1.2.1 MR AT B

AR T 50 mL B0, A1 g S AL
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25 mL 70% [ H B WOIR ST, IR, WWHE 5 min,
B0 3 min (2 500 r/min) ; B 10 mL FIHWMA
40 mL 1% MR A AR, TR E TR 4Rt i,
IR B WA LIS W, Rk sE
12,12 #fbyeil B 25 mL EARRRE A )E 5%
ke, fRRARHET S, 10 mL KPERR 2 K, 7
RAFRVEM; FRRIAHET S, A 1 mL HEE,
FEE S VRIS e 3% 2R AR /NI TR 220040
1.2.2 (%4 HALO 90A C (A% HE(2. 1 mmx
100 mm, 2.7 pum); FIA T 0. 1% H R K & W
(A) -HBEE (B), BEWHM (0~4 min, 80% ~
62% A; 4~10 min, 62% ~30% A; 10~10.20 min,
30% ~0A; 10.2~15 min, 0~80% A); AKFHG &=
0.25 mL/min; FEi 40 °C; #EFERE 3 pl,
1.2.3 B &M BrlamiE s I (ESD);
PR B R 2 O A X
(MRM) ; T4 IR 300 C; TSGR
10 L/min; 5465617 35 psi (1 psi=6. 895 kPa) ;
B HLE 4 000 V; 4 Fhie il 255 R a9 AH G B
S 2,

xR2 AMEMESERESHE

Tab.2 Mass spectrometry parameters of four constituents

A tp/min BEEF (m/z) FET(m/z)
W& R Bl 241.2(42)°
11.78~12.00  313.2(150)"

(ESI*)® 285.2(20)
HHEER B2 259.2(40)
11.24~11.45  315.2(135)

(ESI™) 287.2(30)
I EHER Gl 115.2(90)
10.78~10.86  329.2(135)

(ESI*) 243.2(40)
WMGEHER G2 245.2(40)
10.19~10.38  331.2(135)

(ESI*) 189.2(70)
Ha WE TR b AR AR, ¢ MRETERE,
2 BR5HH

2.1 FEgF#FR

2.1.1 ZMEXRRFEHE KEWREMERERES
X IR, o3 I BER BRI 1.0, 4.0, 8.0,
10.0, 30.0. 50.0. 80.0 ng/mL HYJ Z 51 % B8 &k v
W, FH0.22 um AALIERE AT UE, £ “1.2.27
TS A 0F T UERRAGIN, DL h B 7 R R
BARRR (X)), WEmA AR (Y), #47iEIHE,
DIMEME L 3 e B A PR, DAME R EE R 10 19
W e R, 45 ER 3, AikE LA 1,

|
L

2

|

1

L

859 9.51010.51111.51212.51313.5
t/min

3
1

9 929496 98 1010.210.410.610.8 11 11.211.411.611.8 12 12.212.412.612.8 13 13.213.413.613.8

t/min
1 EMEEEG, 2. AMEFEEG, 3. WM&HEHEEB, 4. ¥
MR B,
1. aflatoxin G, 2. aflatoxin G, 3. aflatoxin B, 4. aflatoxin B,

E1 4FEHESE MRM EX &iLE

Fig.1 Chromatograms of four aflatoxins in MRM mode

2.1.2 WEERE  BRRREIE N 15.0 ng/ml.
F B 2 2R AR IR A, E “1.2.27 TR
P T SR 6 Y, WSE 4 i 2 2
BURSD, HHEEH PRI, K5 FEESE 6 d JERE,
W5 4 B 75 S T B RSD, R F TR
E G SRR SR 2 E LA

R3I BHRSKEXER

Tab.3 Linear relationships of various constituents

)% Gy r LML/ (ng-mL™")  KGIUFR/ (ng-mL™") ERR/ (ng-mL™")
HIMEHEE B, Y=16.998X+7.473 3 0.999 7 1.05~67.68 0.025 0. 062
HIM&EREE B, Y=30. 88X-5.994 3 0.998 5 0.28~18.38 0.034 0.078
piiiipce > yeh Y=7.7436X-7.011 5 0.999 2 1.01~64.56 0. 042 0. 090
WHEER G, Y=11.037X-9. 875 0.999 1 0.31~20.13 0.027 0. 065

2.1.3 HEEMHRKE HE -, % “1.2.17
TUR J5 i il & A s, P AT R A 6y, A
“1.2.27 TiGE & T HERE, THE 4 PPk ihE
RIUETH AL RSD, A 4 Fh i ih 25 8 2 RSD 430K

1238
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8. 12, 24 h, £ “1.2.2” WA Fikke, it
4 PP AR R R MR RSD, A 4 Fh i ih A
Z RSD 2350 1.20% . 1.07% . 2.91% . 1.23%,
FMEK AR 24 h NERE M R

2.1.5  fnAEmlcRE SR A A X
M, Bl I AR R SSRGS
TR, Hrh s th &R R B, G, IR KF

M 1.5, 5, 10 ng/mL 3 AR ST, EEER
B,. G, BMAR/AKFEHR0.5, 1.6, 3.3 ng/mL 3 Mk
WU, 12017 TR 7 kA R R R
BANIARAKE T 3 W, 78 “1.2.27 Tifa i 54
T, T 4 FhE SRR AR R, 4
WK 4,

R4 BRSMEEEYERAEER

Tab.4 Results of recovery tests for various constituents

Int5KF/ (ng-mL"")

o A FEdh 1 FEdh 2 FEdh 3 PHER% s/
A HE B, 1.5 1.37 1.29 1.23 86. 44 5.42
5 4.61 4.18 3.74 83.53 10. 42

10 9.24 9.3 9.06 92 1.36

Wi E#HR B, 0.5 0.36 0. 47 0.4 86 13.58
1.6 1.57 1.51 1.62 97.92 3.51

3.3 3.09 3.02 3.18 93.83 2.59

W EHR G, 1.5 1.19 1.44 1.35 88. 44 9.54
5 4.77 4.83 4.29 92.6 6.39

10 9.92 9.46 9.81 97.3 2.47

WIIEHRER G, 0.5 0.34 0.42 0. 46 81.33 15.02
1.6 1.58 1.52 1.42 94.17 5.36

3.3 2.83 3.05 2.9 88. 69 3.84

2.2 HmAEAE YRR 14 HEk A AR Hy
FAAA T4 24 e HR L SRl e A 7 o, 45
BRI TG YR E IR 71.43% , SYLH™E, 4
MR SRR 5, MRS AT, BEPasH )R
LRE MNP R A Pt B i R T e, MBI
WAALLZR B BB Al AR s Yy i, Hoh B ph A
FHEB, TEMNEILT6.99, 74.16 pg/kg, ET 4 Fh
WA R R A, CERELIAL AR i R S
B AR S E 8 79. 84, 76.75 ng/kg. %
RO . WARRT IR R PEPGSE )| DY b iy ™
AU SR B, M EHEd T (b
250 ArifE, o ih R R R BR A o,
15 YR
3 itig

AW TR R A e
IAC-HPLC-ESI-MS/MS &, 45 %Rz ke
PE, EEMERL, AT ARG iR
e, 5 HPLC AL, BARSEL . REgUE
ERPL R, TR S e A A R A B P A I, 22
FHFREAR S R B Mk, 2kl E A T
SLEG M ; 5 LC-MS/MS VAL, %07 %t T4
TR MRS EE R, B B A TS A%
R, WEAR S, BREME, Pk
BRATA, HATEN SR X — 2 p b AT i i

x5 EHMESHERSENESER

Tab.5 Results of content determination for aflatoxins

. wiad wmlEs Alss wihEsEs  aild
% B, E % G, %G, HE
SDOl  32.62 7.93 4.13 2.16 46. 84
SD02 4.97 1.04 1.94 - 7.95
SD03 2.44 - - - 2.44
SD04 2.80 0.32 1.55 1.35 6.02
SD05 0.44 - - - 0.44
SD06  74.16 2.59 - - 76.75
SD07 0.33 - - - 0.33
SD08 0.85 0.49 1. 68 - 3.02
AHO1 - - - - -
AHO2  76.99 2.85 - - 79.84
SX01 3.56 1.20 3.36 1.53 9.65
SX02  23.33 0.45 - - 23.78
SX03 - - - - -
SX04 0.27 0.52 - - 0.79

T =7 RN AR
R E BB ST AR AT S A AR
o, 5SRO i B A R R
ZERBLG:, HIIffE, THEAT e gRE,
JEA
FATAZ A A AN R L BB A 15 Yy B i 2
TERMENE, R PSRRI, 2R T
BRIEPE, A I Ak s g B e KB ek, IR
aEETF /U B il s R R, PR TR &
N, A TT RIS R A, R B
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TERAERIARE, PRAIERAT 254 8 B SC IR AR b
e, MHAMT B Qe th s, AREA RO
B HiA s, B AT & Ll o eh e ek )
IMATESEA 3 | 4 1 37 3R Ak v ) 7 TR R A1
HAg g2 pehh, A I LR by R m, n
A ARG 10 25 K SR i 100 ) o ot 7 2 2K LR
(1) R 00 o) 2 P A K B Y (H R S B
M AL PR TS0 g = T, ARG HOR I 2 B4
o e LR L B

P, ARRAEB TR T AR B SR s
Wer R T AR R, e — 2B A
AP EE AR I R R A BETE, A IS T
{2k o, DA A v e o il 2 7 3R A0 A
PRI R 251 22 42
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EE RO R N R e - I A S s o

E T TOPSIS RE N Z A E 77 iE TR EKBREEHNEEEN

FEE, RAmE, Emt, HEx%x, F E, & E°
[(HAFEHAFHYR A48 RT (R) GLFSREFRXLRELLLE WA AHAHTER
ENHEAFR G THELEZE, HA 2 M 730000]

WE. BM LT TOPSIS BRI ZE &3 S AN R 5 itk TR W K BRI T, Ak SRS SR Tk
(BT, 40, 50, 60 CHRTHE, WURTH:, Hos T, masMEs e, i) AR ks, Dlis &
L B, PUEALTEHEN R RE AR, IR REAL TOPSIS BRI L7 A1, SR TR AR S . BE M
B & i mm ; mALAME N TR B2 WA 2B & B i WO TR SIS YR 4. B AL TOPSIS #EALZE G
HEP KB IMEKIR Ry 40 CIATHR . BT, B TUe . B 0RT ., BT e s it . 50 C R
60 CHIATH; 40 CHINTEFKBOR TR, 18 MANIEIR | ZRETPM SR | A 8ok oA 55 )5 i %
&, 40 CHR A FTAE Jy o /K BOR ISR T4

KIA . WOKBOR; TRV AL TOPSIS Bl Z551FHr

FESES. 284 XHEAAREAD . A XEHS. 1001-1528(2021)05-1241-08

doi: 10. 3969/j.issn.1001-1528. 2021. 05. 025

Entropy-based TOPSIS model for comprehensive evaluation of quality of
differently dried Rosa sertata XRosa rugosa

WANG Yu-xia, WU Xiao-yu,  XIA Peng-fei, DUAN Wen-da, = WANG Yu, ZHAO Lei”

[ Gansu Province Engineering Laboratory for TCM Standardization Technology and Popularization, Key Laboratory for Chemistry and Quality of Traditional
Chinese ( Tibetan) Medicine of Gansu Province Colleges, Gansu University of Chinese Medicine, Lanzhou 730000, China ]

ABSTRACT: AIM To evaluate the effects of different drying methods on quality of Rosa sertataXRosa rugosa
Yu. et. Ku. using entropy-based TOPSIS model. METHODS The fresh R. sertate XR. rugosa samples processed
differently by traditional and modern drying approaches of shadow drying, hot air drying (40 C, 50 °C, 60 C),
lyophilization method, vacuum drying, far infrared rays method, and microwave method were subjected to the
comprehensive quality evaluation with entropy-based TOPSIS model, with regard to the chemical constituents
content, extracts and their antioxidant activity. RESULTS  Shadow drying method produced the largest amount of

volatile components, total flavonoids and extracts. Far infrared rays method brought forth the highest content of total
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