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1 &5k

Agilent 1290/6420 8 /=5 %0 & AH €0 3 £ 3 07 3% 36 A X, 3% #F (Agilent Eclipse Plus C18 2.1 mm X
50 mm, 1.7 pm) B WAR (EEET) , T 02— F o KA 3E 2 R R AU A RA D . F . &
i (i 4t , Thermofisher 24 ) o VR (1 BT 57 T 28 AL B2 B 47 BN 7], UPLC-MS, 99 %) , 7K by i 4l /K
RHR A C D A7 BRA 51D FR i« 4 22 86T LS . O0807AS) Il 3 & AF (L5 . N1103AS) # I T K % 3
CHEYFARAGBRL AL LS . H-042-170222) W T BB 3 25 B AE YR B A IR & LA dE e I E (L5 .
PS000217) W T B #0348 A= Wy Rk A RN w1 L 45 A i i A 40088 25 KT 98 Y0 AN TRIE R AS [R) ) 5% 14 [ g 7 T kE
FE I T M 4 245 1 RE S S5 43 5 :04171011,20180502, 20170703, 180906.

2 XBREER

2.1 DHEH

3% 254 . Agilent Eclipse Plus Cis (2.1 mm X 50 mm, 1.7 pm) @ 3ERE, F s A:0.05 % (IRFL 50 1)
H R K W, B2 0.05 % CIRFR 350 (19 W R -2 - B BE VR : 0.0~0.2 min, Ji 8 AH B 10%;0.2~3.2 min, it 3l
A B 10%~90% 33.2~4.2 min, FishAH B 90% 34.2~4.5 min, FishAH B 90% ~10% ;4.5~5.0 min Jsh4H B
10%, Jii# 0.3 mL/min, #E e 5 p L, HEA 40 C.

% S - LS SS B TR (ESD R FIE B 733, 2 5O WL =S (MRMD , B4HE L 4.0 kV, B R
AMASE N, L HE R 12 L/ min, B TR N 345 C LR SR AU A 40T 90 00 5035 A 0 S 80 L2 1, SR
18 45 43 BT 0 1 B8 I € DL I 1.
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Fig. 1 MRM chromatograms of the four analytes
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£1 445 HFWH UPLC-MS/MS # i 5 £
Tab.1 UPLC-MS/MS parameters for four compounds

&Y PR EA 8] £ /min ERRIR SN FE LB T [N VAY Hli 4 g 4k /e V
&2 1.816 ESI(+) 465.1>303.1 110 10
ZOROIE 1.834 ESI(+) 407.1>245.1 110 10
LR 2.224 ESI(+) 296.2—>265.1 110 15
2 o A % 2.831 ESI(+) 331.1—>298.0 105 25

22 A&
2.2.1  RAXF RS I

G322 M L R S A L R R BB R AR UE S 2.0 mg T 10 mL WAE AR, 75 %
CAR TR B0 1 T B R AT VA RO 25 4540, BT 458 0.2 mg/mL R bR . F 50 SR B B B 0.2 mg/mL 1)
G AT, IR T A L B B D B R AR MEVA M 0.50 mL,0.75 mL,0.50 mL,0.50 mL F 50 mL [ %
T 75 Y0 Y B E A L B 5T T AR VRS R HE T VR A R TR T R A R RO, S 4 Ak A Y O i v
BEA N A 22 2.0 pg/mL, R LM 3.0 pg/mL, i K 2.0 pg/mL, B EH I &K 2.0 pg/mL.
2.2.2 A AR A

PRI B 77 UL 5.0 g IR B4 BIF A 800 AR v BRI 100.0 mg ) 20 mL (5 €8 FE & . B A
T5YORHEE 5 mL, fERFRH BT L B S S 5 min, B R AR RO R AR R IR R AR TR 75 00 W AN 2 e
(BT 3k, ## 10 min, B 0.45 pom A TRLFL U8 RS R A7 300 U, VR BP hy (b A R T % R v v RO IR AE
23 FHEWRIEMER
2.3.1 Mk SC R DL H BR AN PR

BSUYRL 5 XoF HEL 0 VA0 TR 5 X R 5 R 200 06 B IR, T 75 0 Y Tt 38 3 s R T 1 AS ) 7 43 S0 ) o R i
VWA BRA SC 2. 17 (4 43 B O A I R DA S W i B S Xl B A G W Y R T AR D Y Sl
PR M2, 15 2 B S WAL AE RNE 5 BRI PE CR, HEMR L S/N =3 152G Wit B 15 M 1k
S/N =10 fHZ LAY 0 bR, an e 2., 45 5 WoR B4 A W0 7E FH L B 48 1 3 TRl P 2 6 R 4 4

2 ZUEAFRSEMXRAUROHR,EER

Tab.2 Liner equation,liner range,limit of detection(LOD)and limit of quantitation(LOQ)of four compounds

a2 et o7 r R/ (ng « mL~1) Fb/(ng s mL™") MR/ (ng s mL™ )
LY Y=288.34X —1 250 0.998 9 4.0 10.0 10.0~2 000.0
ZORGIETY Y=234.61X+774.34 0.999 1 2.2 7.2 15.0~3 000.0

fif I, Y=1423.3X+153 724 0.993 6 0.2 0.5 10.0~2 000.0
[ 7 iy Y=69.95X+1 892.9 0.999 1 1.0 2.6 10.0~2 000.0

2.3.2 KEEIRAE

HUR A X BRSL Hh 100 26 O RE Sl 4% BEAR SC“2. 17 a0 W 7 T3 S RE 6 Uk, THI 4 AN & W i ik B8 1 i I
AL RSD (= 6) . Fe X AU 25 R WoR & 2B E L 28 S0 1 L far IF B L 45 5 D B 3% A9 0 1 A RSD 43 51 ok
0.3%.0.4%.0.2% .1.9% , F BIZ 7 B RS % 1 R 4.
2.3.3 @mEMRE

HUJA] —HE R A B i (L5 . 20180502) 4 JB“2.2. 27 300 (14 7 i il 46 6 0 63K 5 P-4 IR 2.1 TR 19 43 A7
HEATR I LB S5 R BN A 2 BR AT L R ST L far R R R e B R A R RSD 400 0.6%6.1.3% .
1.9%.1.8% , LA 80 4m 2 IZ 7 1 10 8 52 1 R 4T
2.3.4 FatEits

A R R A B i (L5 20180502) , #4222, 2. 27 T T 4% 1 il 2% I3k 5 % W, 43 51 F 0 b2 h.4 h.8 h,
12 h.24 h LTI E R R 5 p L F IR 2,17 000 Z5 R0 2 L 4 22 Wb L 0K 0 1 s IR L A o e B
FERUEMER RSD 405128 3.7%0.4.0%6.1.9 % .3.0 Y0 i B 4iE & I AL & i AR e PEFE 24 h AR E M R 47
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2.3.5 kg PR
H] — v B R i (FHE 5. 20180502)6 3. 29 100.0 mg, A5 % AR 5E , #4°2.2.27 00 F J7 ik il & AL & 6 13 . 1
Wl RE S TR I 50 % B XT RE G R L FR BRS 21700 T A3 B O IR DN E L T E AR A 22 Bk L R SR A e A
B 2 I, S5 IR UL 3R 3. 2Bk R S ey e A e W R A b RS 4 0 R 126,906
98.0%,101.0% ,100.8 % ,RSD 4%} : 2.4 % . 1.5 % ,0.3 % 1.2 % . 2 BHZ 5256 A9 IR [m] R R4
3 AMUAWHMIRE KR %R

Tab.3 The results of recovery of four compounds

% M3 /ng B &P /ng Mg /ng ml e 2/ % RSD/ %
G 22 kAT 313.47+9.69 190.56 100.00 126.9 2.4
IR 249.38+3.87 103.56 150.00 98.0 1.5
fif - i 102.36+0.51 1.87 100.00 101.0 0.3
R R 117.26£2.22 17.01 100.00 100.8 1.2

2.3.6  FESIOINE
B4 ANRTRHE R ARE L 100.0 mg 45 3 10, MERG AR & 75 IR <2, 2. 27 300 F i) 28 (3 5 VA T, P4 IR 2.1 7 10
BT AT ARG I L BA R R A A B A R g ).

x4 BHERSBUELER( =3)

Tab.4 Contents of samples(n = 3) pgeg!
FemdltS &2y ZRZEE firtel BERIER | FERItS &2ty ZRZHmE frdel BERUER
20170703 49.64 15.59 18.94 2.22 04171011 35.26 19.70 39.41 2.26
20180502 46.78 25.80 0.40 4.15 180906 312.89 232.51 50.09 8.81
3 3 it
3.1 HRREFEEHMN®EE
SCHRHRE — 8 O 1 K B W ARG B AT AR e . & il e 3 208 OO0 T B A i X 0K 2 M

TP A S A AR o T VR AR RE S A B AR R — Bt ) 45 IR 2. 17T A A4 O AR FE £
TR 2 BT A0 2 AR G W R R ST S W R W AR [R], ELAR PR AR KL — PN R O
TEGC R 25 R R RRUE WO S 36 v 1) it 4 VRRIVRE i 1 75 8BGO A7
3.2 MR EEREE

AR S 6 AT 2R P oo SR R R L 4 22 Bk N UK 20 T A AR H A BT L 40 R N R R B Eh g
ik, BAE T S T AEK, Bk £ L — Mt Ao . RBUE G B9 LC-MS/MS # MRM #2 X #E 47 28 7 46
I3 XoF 122 A6 0 5k 1 TR 45 1 R AT A AL o 3 3k X e 2 B4 22 Bk HF L IR 2 A o R A 8 ke B 2K R A O
BFMEECE B SRR T TR SRS W e R IR e T MRM R KR A
AN W 1 R 24 F R G 8 B A PR DI A T G P A i e 1 T S A A S
33 HRLBEEEMKK

FEKD SHAE T 4330 A R0 L 451 L 700 0 AR RRLL RRE 7 A sl ) b R AT R Ak 430 5096, 75 U6 1 H K
VA5 YRR F B X ARt O A o G0 5 SR R T . 75 060 1) FH ARV SR I 4 Ak 0 e g T B GS B B KB DL 75 0 Y
V) Ab BEORE L 5 R A B 1] 43 O 5 min, 10 min, 20 min, 30 min.40 min. 255 % 8 . AR [ (1088 5 E
4 AW T AR LA 2. o A 75 Y M HTBE 2 mL.5 mL.10 mL.15 mL G BE¥ 7 09 B & , &l
LER LW 100.0 mg MARRES L 5 mL LA Y 75 %8 0 F S A €0 335 0 1 AR G B AR 4k

4 #&

T2 5K 56 SR FH R 1 A5 R - H I T % BBk A CUPLC-MS/MS) [m] i B s AG: 0 [ g 77 J904r o 1) 4 22 1k
H L TR B R W R AN AR 4 B S B %5 1 B SRR T — R PR AR AR
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Rapid determination of four components in Jiangzhining
granules by UPLC-MS/MS

Liu Man',Yu Wenjie' ,Zhao Xinna®,Chen Yuan',Zhao Tian',Zhang Xiaofan'"*

(1.Henan Key Laboratory of Nanocomposites and Applications, Huanghe Science and Technology College,
Zhengzhou 450052, China;2.Henan Environment Monitoring Center,Zhengzhou 450004 ,China;
3.School of Materials Science and Engineering, Dongguan University of Technology,Dongguan 523808 ,China)

Abstract : Developing a rapid and sensitive method for determining Hyperoside, Tetrahydroxystilbene glucoside, Nucifer-
ine and Aurantio-obtusin in Jiangzhining granules with ultra-high performance liquid chromatography-tandem mass spectrome-
try( UPLC-MS/MS). The four components of Jiangzhining granules were separated into Agilent Eclipse Plus C;s column
(2.1 mmX50 mm,1.7 pm)using 0.05% (volume fraction) formic acid-water(A)and 0.05 % (volume fraction)formic acid-Aceto-
nitrile(B) as the mobile phase with gradient elution. The flow rate was 0.3 mL/min and the column temperature was set at
40 °C.The injection volume was 5 pl.,and analysis time was 5 min.The method we used is Electron Spray lonization( ESD) with
positive ion scanning and multiple reaction monitoring (MRM) mode for quantification. Under the optimized chromatographic
conditions, four components of the Jiangzhining granules were quantitative analysis within 5 min,and showed a good linear rela-
tionship in the range of the study(r=>0.993 6).It is worth noting that the RSDs of precision, stability and repeatability tests
were all no more than 4.0%.The recoveries of four components ranged from 98.0% to 126.9% and RSDs were between 0.3 %-
2.4%. This method was simple,rapid,specific and accurate within 5 min for the determination of four components in Jiangzhin-

ing granules. The current method can be used for the quality control of Jiangzhining granules.

Keywords : UPLC-MS/MS; Jiangzhining granules;rapid determination; multiple reaction monitoring
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The prospect theory based intuitionistic fuzzy three-way decisions model

Xue Zhanao,Pang Wenli, Yao Shouqian,Fan Lilin

(College of Computer and Information Engineering;

Engineering Lab of Intelligence Business and Internet of Things, Henan Province, Henan Normal University, Xinxiang 453007 , China)

Abstract : Aiming at the problems of the three-way decisions model construction in the intuitionistic fuzzy environment
and considering the threshold changes caused by different risk preferences of decision makers,the prospect theory based intu-
itionistic fuzzy three-way decisions model is proposed.Firstly.a new method for calculating the probability of intuitionistic fuzzy
events is given,and its related properties are proved.Then, Intuitionistic Fuzzy Probability Measure (IFPM)is used to calculate
the ideal reference points,and according to relationships between the prospect mean value of ideal reference points and compre-
hensive prospect value of domain objects,the three-way decisions rules are given under the intuitionistic fuzzy information table.
Finally,in order to reduce redundant information of the boundary,the object in the boundary domain is secondary divided.At the
same time, the related algorithm is given,and the validity of the model is validated by an example.

Keywords : prospect theory; IFPM ;intuitionistic fuzzy entropy;intuitionistic fuzzy three-way decisions
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