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Abstract: Objective To study the quantity value transfer of Wuzhuyu (Shihu) [ Euodiae Fructus (Euodia rutaecarpa (Juss.) Benth.
var. officinalis (Dode) Huang), EF(ERO)] standard decoction based on UPLC quantitative fingerprint and UPLC-QE-Plus-MS/MS
technology. Methods The control fingerprints of EF(ERO) decoction pieces and standard decoction were obtained through the
detection of 18 batches of samples. In addition, the common components in control fingerprints were identified by UPLC-QE-Plus-
MS/MS technology. Subsequently, the quantity value transfer of EF(ERO) standard decoction was studied by analyzing the number of
peaks, similarity comparison, effective ingredient transfer rate, and extract determination. Results A total of 25 common peaks were
identified in the control fingerprints of decoction piece and standard decoction, which contain five alkaloid compounds
(dehydroevodiamine, evodiaxinine, benzamide, evodiamine, rutecarpine), 12 organic acid compounds (caffeioyl gluconic acid and its
isomers, feruloyl gluconic acid and its isomers, neochlorogenic, cryptochlorogenic acid, chlorogenic acid, feruloylquinic acid), seven
flavonoid compounds (diosmetin-7-O-f-D-glucopyranoside, rutin, hyperoside, limocitrin-3-O-rutinoside, coriolis-7-O-rutinoside,
narcissoside, isorhamnetin 3-O-B-D-glucoside), and one limonin compound (limonin). All the 25 common peaks in the decoction pieces
were transferred to the standard decoction, and the peak transfer rate was 100%. Meanwhile, with each bath of EF(ERO) decoction
piece’s fingerprint as the control, the similarity of the fingerprint of corresponding batch standard decoction were all greater than 0.9.
Furthermore, the transfer rate of index components in standard decoction of EF(ERO) were determined by using active components
limonin, evodiamine and rutaecarpine as indexes. The results were all within £ 30% of the mean value. In addition, the determination
of 18 batches of standard decoction average dry paste rate were also within + 30% of the mean value. Conclusion The study results
indicated that the quantity value transfer of standard decoction was stable during the preparation process, and the processing technology
was feasible, which can lay a foundation for the preparation technology and quality standard research of the formulation granule of
EF(ERO).
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Fig. 1 UPLC fingerprints of 18 batches of Euodiae Fructus (Euodia rutaecarpa var. officinalis) [EF(ERO)] decoction pieces
(A) and standard decoction (B), and its reference fingerprints (YPR, BTR)
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Fig. 2 Positive (I) and negative (II) ion mode TIC of EF(ERQ) decoction pieces (A) and standard decoction (B)
#z1 REHE (AR RE£BIER QE-Plus MS/MS SEEE
Table 1 Identification of common peaks in EF(ERO) decoction pieces by QE-Plus MS/MS method
s tR./ AT jfiu M HidE  RE MS/MS e
min BT (m/z) (m/z) (X107
1 2.17 CisHisO10 [M—H] 357.0825 357.0827 —0.56 195.0508,179.034 9, 135.044 9, 75.008 7 Wik %) bk (18]
2 279 CisHisOo [M—H] 357.082 6 357.0827 —0.28 195.050 8, 179.034 9, 135.044 9, 75.008 7  MIHERE 7 % flE08!
3 3.32 CisHisO10 [M—H] 357.0824 357.0827 —0.84 195.0508,179.034 7, 135.045 1, 75.008 7  nhnm{l 2 & #Emals)
4 4.10 Ci6His09 [M—H] 353.0877 353.0878 —0.28 191.0561,179.034 9, 135.045 1 WTER R R B 2 I R U]
5  4.82 CigH0010 [M—H] 371.098 1 371.0984 —0.81 193.0504, 161.024 2, 134.037 2 o 5 T 7 2T TR U181
6 5.86 CigH20010 [M—H] 371.098 0 371.098 4 —1.08 339.072 1, 193.050 4, 161.024 3, 133.029 4 B % ik 71 % Kk (18)
7 6.46 CigH20010 [M—H] 371.098 0 371.0984 —1.08 339.072 1, 193.050 4, 179.034 9, 161.024 3 B 2 I5% 741 %7 B R (181
8  6.65 CigH20010 [M—H] 371.0979 371.0984 —1.35 193.050 4, 134.037 2 o 5 T 7 2T TR U181
9 7.48 CisHisO10 [M—H] 357.0825 357.0827 —0.56 195.0509, 161.024 1, 135.045 0, 75.008 7  MIHERE 7 4 flmEa08)
10 8.58 CigHisOs [M—H] 353.087 6 353.0878 —0.57 191.0560,179.0349, 135.045 1,93.034 4 Fi&:RRR/fa st H RIS
11" 9.29 CieHi1s0s [M—H]™ 353.087 6 353.0878 —0.57 191.056 1,179.035 2, 135.045 1,93.034 6 45
12 10.66 C2iH2O11 [M—H] 449.108 5 449.1089 —0.89 287.056 1, 269.045 3, 259.060 9, 125.024 3 FH25-7-0-B-D-7 & B 1T
13 12.80 C17H2009 [M—H] 367.103 1 367.1035 —1.09 191.056 0, 173.045 3, 134.037 3,93.034 5 [ ZRHELZ T B2
14 14.73 CioHisN3O [M+H]* 302.128 5 302.128 8 —0.99 286.096 9, 272.081 6, 258.101 7 FARKYIR
15 16.11 Co7H30016 [M—H]™ 609.1459 609.146 1 —0.33 301.0354,255.030 1, 178.998 4, 151.003 5 75T
16 16.23 C2oHisN3O [M+H]* 332.139 17 332.1392 —0.30 302.091 8, 289.120 2, 274.096 9 evodiaxininel1%-20)
17° 17.38 CaiH0O12 [M—H] 463.087 8 463.0882 —0.86 300.027 3,271.024 7, 151.003 5, 107.013 7 422 BkiF
18 18.17 CoH34017 [M—H] 653.171 8 653.1723 —0.77 345.061 5,329.030 2, 258.016 8 & -3-0-=F Y
19 19.25 CasH3201s [M—H]™ 607.166 6 607.1663  0.49 299.055 9, 284.032 4, 151.003 3 PR &R -7-O- = F P
20 20.07 CasH3016 [M—H]™ 623.161 1 623.1617 —0.96 315.051 1,299.019 6,271.024 7, 243.029 8 /KAlITF
21 2032 CpH2O012 [M+H]" 479.1175 479.1184 —1.88 317.064 9, 302.041 3, 274.047 1, FRER-3-0-p-D-H %
229.048 9, 153.018 1 s
22" 2442 CyH300s [M-+H]" 471.2007 4712013 —1.27 425.1949,161.059 5, 95.013 0 s &
23 26.47 C1oH21N3O [M—+H]* 308.175 1 308.1757 —1.95 290.1639,201.1019, 175.122 9, R
165.102 2, 134.059 9
24" 29.68 C1oHi7N30 [M+H]" 304.144 1 304.1444 —0.99 171.091 5, 161.070 8, 134.060 0 R YA
25" 31.22 CisHisN3O [M+HJ* 288.1128 288.113 1 —1.04 273.089 1,244.087 5, 169.075 8, 145.039 5 2584 /X

7 FORGNTIR A IA

“*” confirmed by reference standards;

“#7 RRZMERRES T TR m/z [M+H,0]

“#” the ion peak of the chemical compound is m/z [M + H,0]"; same as table 3.

#3 M.
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w2 REE (AR WESTIEBIEN QE-Plus MS/MS SEEE
Table 2 Identification of common peaks in EF(ERO) standard decoction by QE-Plus MS/MS method

s R/ SR A DEME S HERE RE

min e (m/z) (m/z) (X107

MS/MS &

1 2.14 CisHis010 [M—H] 357.0825 357.0827 -0.56
2 279 CisHisOw [M—H] 357.0824 357.0827 —0.84
3 332 CisHisO1o [M—H] 357.0823 357.0827 -—1.12
4 408 CicHisO9 [M—H] 353.0874 353.0878 -1.13
5 481 CiH20010 [M—H] 371.098 0 371.0984 -1.08
6 5.86 Ci¢H20010 [M—H]"
7 6.45 Ci6H20010 [M—H]"
8  6.63 Ci¢H20010 [M—H] 371.0979 371.0984 -1.35
9  7.48 CisHisOw [M—H] 357.0825 357.0827 —0.56
10 8.58 CisHi1sO9 [M—H] 353.087 6 353.0878 -0.57
11" 9.29 Ci¢HigO9 [M—H] 353.0883 353.0878 1.42
12 10.66 C21H220n [M—H]”

13 12.81 Ci7H2009 [M—H] 367.103 0 367.1035 -1.36
14 14.75 CioHisN3O [ ]

15 16.13 C27H30016 [M—H]™

16 16.23 C20HisN3O [ ]

17" 17.39 C2iH20012 [M—H]

18 18.17 CH34017 [M—H]”

19 19.25 CasH32015 [M—H]™

20 20.08 C2sH32016 [M—H]™

21 20.34 C2H2012 [ ]

22" 24.43 Ca6H300s

24" 29.68 CioH17N30 [M+H]* 304.143 9 304.1444 —1.64

M+H]" 302.128 2 302.128 8 —1.99 286.096 7,272.080 7, 258.101 4
609.1457 609.146 1 —0.66 301.035 1,255.029 9, 178.998 3, 151.003 5 1 T
M+H]" 332.138 5% 332.139 2 —2.11 302.091 7, 289.120 2, 274.096 6
463.0877 463.0882 —1.08 300.027 3,271.024 7, 151.003 4, 107.013 6 422 BF
653.1717 653.1723 —0.92 345.061 1,329.030 2, 258.017 0
607.166 7 607.1663  0.66 299.0559,284.032 4, 151.003 4
623.161 1 623.1617 —0.96 315.0509,299.019 5,271.024 7, 243.029 8 /KAl
M+H]" 479.1177 479.1184 —1.46 317.064 8,302.041 3,274.046 8,
229.049 2, 153.018 0 W
[M-+H]" 4712008 471.2013 —1.06 425.1946,161.059 5,95.013 0
23 26.47 CioH2N30 [M+H]* 308.1752 308.1757 —1.62 290.163 9,201.102 4, 175.123 0,
165.101 7, 134.059 9
171.091 6, 161.070 6, 77.038 8 5
25* 31.22 CisHi3N3O [M+H]* 288.1128 288.113 1 —1.04 273.089 2, 244.087 5, 169.076 0, 145.039 7 =

195.050 9, 179.034 9, 135.045 1,75.008 7 W15k 7 225 bR R 1181
195.050 9, 179.034 8, 135.045 0, 75.008 7 115k 7 225 bR R 1181
195.050 8, 179.034 9, 135.045 2, 75.008 7 I 7 25 bR R 1181
191.056 0, 179.034 8, 135.045 0
193.050 5, 161.024 3, 134.037 3
371.098 0 371.0984 —1.08 339.072 1,179.034 9, 161.024 3, 133.029 4 Fil B4 4] pEER (18]
371.098 1 371.0984 —0.81 339.0722,193.0504,179.034 9, 161.024 3 il B4 4] pEER 1181
193.050 4, 134.037 2
195.050 9, 161.024 2, 135.045 1, 75.008 7 Wik 341 2 it g 1)
191.056 0, 179.034 8, 135.045 1,93.034 5 4% 5 o/ 4 [ BR 118
191.056 0, 179.034 8, 135.045 3,93.034 5 45

449.108 6 449.1089 —0.67 287.0559,269.045 2, 259.061 0, 125.024 3 FH&E-7-0-p-D-H & Pt
191.056 0, 173.043 5, 134.037 2,93.034 5 FIBEEE 4 T/

73 T B S T D)
BT B A R 1

] 252 I 6 R

LEARKITN

evodiaxininel!%-2!

PP R -3-0-25 A f AT
FIBFIR-7-0- = F W

FRER-3-0-p-D-H &

LR S F N
R BN

16 5 NMEVSREY). 12 NMEIRIIEY. 7
MR ED) . 1 MBS m B AE.

(1) AP : MR BIRE i 45 5E A
WA 5 A, WEIER TR R R, H
FERBELSEGEREEAE T BR. HILEE
BT R4 0 5= & A SR . AR SIEG DL 2 B
WA, X AR B Ay B 2 T kAT b R
28 R Bl HH VST [0 A 29.68 miin, ARHE — 4 1F B A
TR E RN, HAES TR TN mz2304.144 1
[M+H]" P 3T Z & B ot 43R ER
FHE 73 B TV R AR TW K R Br-Fil 7K 48 (retro-Diels-
Alder reaction, RDA) f#R2, F=ARHERH BT

m/z 171.019 5 Fl m/z 134.060 0. 8L XTHE XL,
JRiEAE B3, Bk Hoy R R HE R
i, JLEE SRR £ SRR B
evodiaxinine. FACEEMEAG . SEABEMH 552K B IR A
5 ANEDB

(2) ANERIE: MRIBIFE i b 5 E AL
TR 12 A4, BITE B A o R A A%
SIS DGR SRR A, WA MRS o i 2 07 =k
1700 SRIAIR I HUERS Y 9.29 min, RHE—%
U PR RS E R oR, HES TE T8N
m/z 353.087 6 [M—H] . #t—H 4T S R
AT, BRI S T B TIER A RREOK RS, T
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A m/z191.056 1.179.035 2 Je Hit—5F K COam/z
135.045 1 B 2 F 851 X X b, P
JREE 3, Hbafie HONSRIERG . Bl AR A 2
FRFUARE, M H SRR I v ol el I T A W IR 2
FLIR) o3 e i o e 2R ok ] 26 W I % L TR) 40 e i A
SRR HaRERR . R BIEEmESE TR 5 12
ANE PR A2,

(3) BEMZE: M RICTERE M b 5508 H 1) s 2
WA 7, EEAERE TN, fE R
BT, BAEM—HE TSN, G [M—
H— 5] S5 8 721220 A S BG DL & 22kt AR 1
Ay, TR o R T AT . G e bk
A s 1A] 2 17.38 min, R4 —Z% 775 THER T
IS BRR, HAES T 8T8 m/z 463.087 8
[M—H] . fEZHEE R, #EDTETIEER1
ANFERS, PEAERE A m/2300.027 3, B J5 % 2% CO,
PR BT m/z271.0247, TE4REEFE R Ho0 H K
4= RDA Rt fa, FeAm R BT m/z151.003 5. @it
X ST, PR S E B —2 ik, #eHh
RrEia s

W Jo AR SR, R SRR R A L
BEWE-T-O-B-D-EFEF . 71 S24iF. 115
WR-3-0O-ZFWHE . MR ER-7-0-2=FhEH . KAL
H. FRER-3-0O-B-D-H G 7 DB K

(4) FriEi R N RACHHE 5 % H AT
B RBEAA 1A, TEIE S T T e B AT
Pt 5 I [A) 2 24.42 min, AR —2% 1E 5 T4
KX FMRIERERER, LS TR T8N mz
471.200 7 [M+H]"o #0047 U= B 08T,
MS? F1REF m/z425.1949. 161.059 5. 95.013 0 &%
WA BT HPB T miz425.1949 ZHES T 15 T4
Wit ER AREE. ESHRBTE, E
FREE R, R, e H ok R,
236 =EAHfFIEDHT

(1) TRGUETERHEEAN Ffid: R 1. 2 7]
W, R CAR) brdEzRfa s B 50 fR 8
PR 0} B G 5 B W (Rl — sy, B 25 AMEFAIE
WSS R ZEBE AR WO AR s 3 R 2588 CA R
WA, AR EREN 100%, 45HEH, &K
AL S A AT LIRS B AR R B R CHRD #5
HE7HFF .

(2) fRGUERE AR 7. RH (& fiks
SUEITE AU VPN RGEERAEY (2012 RO, 7EE 1 1)

25 NI, DA B 5 5 B8 RESE TR bR, Phidk
1 ANFERA A (I 1~3, 9~12. 14, 17, 20
24) JFFEETHERE SRS . Hor, 18 flk R
CAPE) W (YPI~YPI18) 5 YPR HUAHALEE 2> 5
790.952. 0.958. 0.963. 0.940. 0.947. 0.960. 0.941.
0.957. 0.949. 0.942. 0.972. 0.986. 0.980. 0.979.
0.988. 0.897. 0.900. 0.914; 18 #tFrHEZF] (BT1~
BT18) 5 BTR [AHALEE 43734 0.986. 0.988. 0.989.
0.992. 0.991. 0.984. 0.984. 0.986. 0.985. 0.983.
0.966. 0.964. 0.969. 0.965. 0.965. 0.925. 0.923.
0.922. tb4h, DAEHILIRZAB CRIE) A IIHEREL
BIRE A B, S0 N AR 1 2 70 K i S0 B RE AR
BURE, 18 #EIR R CH O FI(BT1~BT18)
xR A (YP1~YP18) FIFHBLE 43754 0.980.
0.984. 0.980. 0.958. 0.984. 0.970. 0.950. 0.964.
0.950. 0.951. 0.971. 0.966. 0.967. 0.958. 0.956.
0.980. 0.981. 0.980, #KT 0.900. FH 18 #t%
KB CAPD) W SHRUEZ FIRE o )48 S0 1 AH A
FERRT, ANFREORE () B AR AR OE , ARt 5
[P & T 2R AT, R R R BT A% i B bR
175

24 HEERENEREERESH

241 RGUENMERE BUTFET R, RACER
SRR A S IR, 1% €217 TR H
PSRRI S, FRil R A %A PR
Aot S I L 3. g5 RRIA, AR R R
BB 52 2% B YRR 10 £ BE IS TE) 405l 24,520 28.72.

B
1
23
c
2
1 3
0 10 20 30

t/min
1A 3 2- RN 3-RABIRI.
1-limonin; 2-evodiamine; 3-rutaecarpine.
3 RAXMER&E (A REHE (AK) kA (YP3,B) M
rEZF (BT3, C) B9 UPLC
Fig. 3 UPLC of mixed reference substances (A), EF(ERO)
decoction pieces (YP3, B) and standard decoction (BT3, C)
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30.10 min, ARSZEGZAFE T BTN 3 Fhse 33 SR B A
R Es, HRERKTFHE 095~1.05, FHIEEREY
KF 10000, RGuEHMERLE -

242 LYERFRFEHE I “2.237 TUNSENEH
TRE XIS, FE2% & 0.2, 0.5, 1.05 2.0+ 3.0+
4.0. 5.0 mL, 733 E 5 mL £, AR ERES
ZIPE, HIRRR AR R IR “2.1.17 I
SRS FAIAT T, IR R R R T A, DA
BERE IR FE AR AR (X0, WETHIRUAIALER (V),
BEATZRVERNA 73 b, 45 3 [0 7R S e vy L 53 3]
NITEETT R Y=1 549.9 X—4 4782, R*=0.999 3,
LRMESE ] 8.325 4~208.135 4 ng/mL; RIZEFHH Y=
19868 X—271.27, R?=0.9999, Z&P:ulHl 2.7832~
69.580 6 pg/mL; RZEFIRIH Y=16902 X—2661.6,
R*=0.999 8, 2V 0.636 8~15.919 8 ug/mL.
SRR 3 NMERRAT T R2BIRT 0.999, IR ZE
NT 3, ETHIAR S R R A O

243 FEEERE B VR A B L T
W FENRAH IS, SRR 6 IR, X “2.1.17
TR R 2 A o0 i, MEATER S 3R . RS BIBAI R
B OB I A TR, 15 RSD ., &5 57
N 0.89%-+ 0.66%-~ 0.81%, ¥J/NT 1.0%, FHILES
R R AT

244 FoEMRAE HUtS A BT3 MRAHE CH
P2 bRAEA TR TRy, TR “2.2.17 TR 77 4
FRHEZ LR A, ol THIS 50 00 24 4,
8+ 12, 24 h VEAVRAH IR, %M “2.1.1”7 TR &
WA T, IR ERIRAENE . e R
SR 2R R SR 2 O R ) i VI TR, THEE RSD
18, 75 553 51N 0.89%- 0.63%- 0.83%, /N T 1.0%,
F AR S ARAE 24 h WFRE I R AT

245 HEWRE BUS N BT3 MRZEH (4
P8 briEA AR TR, FEEGE 6 . 1ZMR “2.2.17
TR 75 PAT & 6 hAndEZ AL s, 1518
“2.1.17 BUR s SR AR ERE 3 A, MDEMTEE R R
2R RN S 2 B8 R ) € e U I TR AR, 1HED RSD
18, 45 153 BN 1.07% 1.09%- 0.96%, %1/N T 2.0%,
IR I AL 3 T v B R MR

2.4.6 fOFEECERAES RS RREL LI E FE bR
TES A BT3 FRAKE CAR) WG T
k. AR R RN R IR
129 50%- 100%- 150%34 FE K- FHER I ELAn =
(1) 3 Pl B STR AR, $% “2.2.17 TR J7ikil 4%

i W BRI 3 D bR HEZ 7 AR ol VT
MPEATRR 2R SR B R 52 2 B Tt Py € 1 U g
THAR . THEFT I 2R R BB~ 241 I RE Rl i %2
35N 103.84%F1 100.95%, RSD 43 %14 1.77%F1
0.89%;  F 2= JEURBH (1)~ F- 51 A [ WS %R 95.55%,
RSD 4 1.50%, FRIHZITVEMAESTER LT .
247 REH CAR FEMEENE K EEE
Mo Ara$EE “2.3.47 TURMGER]) YP1~YP18 Al
BT1~BTI8 (¥ 215 nm @i, [F “2.4.5” T K5
AL 3 AMRR R BT AR B, R SR —
B R AR WA FbrEz 7 b S Fa b
WK SR, SRIE 3. DIIFEE R, REH
FR B R & B R AR, THE 18 LR KB O
5D BT IR b R R 2, SE AR 3.
I8 HLRZEHE CHTR) brdEm AT RN R R
SEEME (X)) H29.99%, tafEmZE (s) N 3.09%,
RACBTH R P E SRR Z 2 BN 6.14%
5 3.71%, SRACHE I A 261 M S AR 22
3N 3.70%5 3.20%. 3 D RS RILEX £
3Pl a], RS CALRD Az ARE S % T
ZRE, ORI o TT DR E AR T B SR
B CHPD) ez .
25 REZFIRNEERNE

Bz 71 () B SRR B 8 K R I 78
R, RN R R E R A R
FRS1, BUO18 HLIRZEE CAR) Wz AIR%EM 2
mL, EZERIF (FHLEERE), KBETET
105 CHUFE T4, FsfEE FH e, B TEass
#H 30min, FREFE, THHEEBER, E8 3 KICE
VA . RER, 18 MA@ E RS 5
27.80%- 28.15% 27.92% 26.79%- 27.58%- 24.80%
23.89%. 24.39%- 24.32% 23.59%- 26.93%- 27.25%
26.52% 26.54% 26.67% 25.52% 26.20%- 26.61%.
bR 7 7)1 B R AE 23.59% ~ 28.15%, HIMH N
26.19%. ZiHE, 18 #HLRKE CHIR) Mzt
BRIX £3s WHEA 21.88%~30.51%, HI{HEK
70%~130% 5N 18.34%~34.05%, 18 fithritiz
FIH B RIBEME N X £3s BIMEN 70%~130%
O, SRR REE CAR FrEZRIf& T
ZRaE. B,
3 Wig

R REE CHPE) R BRI R A
I A DGR AT 0 b, AR SLEIE B T 45 3R,
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&3 REH AR) RASREZTG I MR IBNES

Table 3 Content determination results of three components in EF(ERO) decoction pieces and standard decoction

fokr

R U (mg-g ™)

bR A EU/(mg-g ™) W —

2R 1%

PR RS E BRI AR R SR RN R AR R A A

YP1 4.77 8.79 3.39 BT1 5.65 1.84 0.48 YP1—BT1 31.46 5.57 3.78
YP2 4.83 9.22 3.51 BT2 4.75 2.23 0.51 YP2—BT2 30.86 6.26 3.73
YP3 4.82 9.09 3.47 BT3 6.77 1.84 0.49 YP3—BT3 27.14 5.60 3.88
YP4 4.93 8.82 3.40 BT4 5.49 1.99 0.49 YP4—BT4 30.15 5.87 3.79
YP5 4.93 9.57 3.65 BTS5 5.13 2.03 0.50 YP5—BT5 31.38 5.60 3.58
YP6 5.37 10.23 2.75 BT6 6.75 3.60 0.40 YP6—BT6 27.99 8.90 3.66
YP7 5.34 9.53 2.58 BT7 6.51 4.17 0.41 YP7—BT7 27.50 11.24 4.06
YP8 5.58 10.47 2.81 BT8 6.36 3.65 0.39 YP8—BTS 33.52 8.22 331
YP9 5.40 9.76 2.57 BT9 6.66 3.82 0.41 YP9—BT9 30.89 9.73 3.95
YP10 5.24 10.48 291 BT10 6.58 3.93 0.40 YP10—BT10 28.94 9.35 343
YP11  7.75 8.30 1.24 BT11 937 1.37 0.22 YP11—BTI11 29.54 3.71 4.02
YP12 8.18 7.42 1.09 BT12 9.48 1.56 0.20 YP12—BT12 38.52 5.05 4.32
YP13  7.62 9.02 1.35 BT13 10.69 1.66 0.21 YP13—BT13 31.54 4.45 3.83
YP14 838 7.54 1.26 BT14 10.74 1.57 0.22 YP14—BT14 25.12 4.93 4.07
YP15 7.68 8.44 1.43 BT15 9.79 1.42 0.21 YP15—BT15 2743 3.83 3.37
YP16  3.07 14.23 2.07 BT16  4.00 2.55 0.32 YP16—BT16 28.39 3.88 3.31
YP17 2.86 13.64 2.01 BT17  3.90 2.76 0.30 YP17—BT17 26.82 4.53 3.31
YP18  3.35 15.12 2.24 BT18  4.20 2.56 0.31 YP18—BT18 32.63 3.88 3.20

ATLVRIERZEBE ChR) WA ShatEizi s
Bl S5AThrsE Hh 25 N IE . HFTE4 G UPLC-
QE-Plus-MS/MS i FA7 Wik AT % i, A SR 2B
CH B SFrEZ R % N g 5 (10 36 0y [R]—
J4y, B 25 ANSEAT I UK R A 388 B bR HEZ 77U R
KR E R CRFD R Shrtkiz 7
BN, EHERE, Wdxrgn R, 2%
YRR SR B A 1) 8 L RS 2 DL bR
IR H B ATHI AT, SRR E R, Racwd
Bl RIS B RS 3R 5 A8 CAR)
PRAEA T B 2R, TG E FKHUE 48 5 SR ) 2
Ko FREGFIHEI % T AT DR R Ch
B2 WO BIbRHE AT SR R, HAHSGIE AL s
RO FREB CHFD) FLJ7 BRI Ak 27 S 3 e 7L
PRALHE S

FERFH R b, BT REYE CRR g
W%, FHUVEYIISE. FrEE R SR .
BExt R S B E SR i rE, BTG
SCHR 5 15102029056 SO AT T v I R, (AR 8%
K, RIWAHT UPLC BRI R E E 15 U
IR R, AR TR IS R VA R

s WA T RS A% %2, LR CAD)
RNt G, LT HET UPLC HARM R (A%
WA AR IS 7. SOURAEL, AHF
FURTESL Rk, B — &S — IR TR
SR CAIRD ARk R FIRHIE BIES A0 5
SEMIR, 80T ORESFRENM R R, BT
R ERAS, FEREE 2080 M e 3 TAERCR.
Hld kR G, RZTEREEL. £
PR AL =
3.1 EFIRAMFERTHE IR R & A

KIS K (R W7 BORLAR
NS, (R 2 M PRUE) SR2CBaR0), ST S
CABR) WO fRat B 4By 30 GRS . R A
PERUAF OK. HEE XFseigas Rpsgm. 4R
B, 52K BE T 7 ORI AE A (R SR A HE S0 I £
WEEREEZ,  HoR A AR SR UA RN s S i
e S E R 2, Rk, e T REHE CH
52D AR F HR S EVE 3R EUT

BEJG, DATR S ol i e i L) |
5E T RS R USCR AVPAN 4B AR, LRSI
Wi (R CBE. 50%H R, 75%H . FEE .
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A (20, 30, 40, 60min). $EEUAR CERGEE K

1:25. 1:50. 1:100) &M FRZEE LR b

77 E B SUEIE PR IR . B 2 R I

FNFEE . FEEUR AN 20 min,  BEBUAFU RN L

1:50 fERRZER CHR Friftzie ZEiaa kg

BRI AT o

3.2 X Tk Ha%EE
RABL CHPR) AiEZ A i & S E Fa b5 ik

SRR R AT RS IR, B KAk

W ST K20 51 2064 2134 226 344 nm, [R5

203. 215. 225. 254, 280. 330. 360 nm %K KX}

R CAIR) trdEzie BT EIE R0, 25

REIR, PGS RAE 254~330 nm P KR TEWIR,

203. 215, 225 nm KT 3 NS HIE B4R TR

KZEF, £ 254 nm N FFESCEIE F @i g 1421

JMa SIS ST o SRE S, IEHFELE 215 nm N

R CAKR) bz & e AN, 254

nm {ENTREUERE IR . thoh, ERAHHR T

BREE. (il hE. MR R, MR, ARmES %

PRfG, BHfRE T ARSI BTk I i 2% 1
AR T — MR CAPE) bRz A

UPLC € &SI /7%, 456 UPLC-QE-Plus-

MS/MS HiA, SFFEXN e S0 EITE Rz E 1) 25 3%

FUEHAT A S e, e 5 MNMEIERA YD

12 MR G 7 ADEERLEY . 1 AT

B RBUEY . Hdidie N ugid. g EiE A

RS Fre . RASHINN. RACHEIREN 3 MRA

TE TR E B B SRS R LH B RAERR

CREME IR TR CAFE) W Bz

P RAEA LI ZITER AW =L TEER

e, AR SRR CABRR) R Shatkiz it

ITEMSEREST, WRERTNEERRE CA

B T R 1)) 4% T 25 e o BT 7T B4 o JE
FBAR FAVHEHFARGEA TR

L&k

[11 HEzx#xHEEEHR ExRAURE BEXRPELR
KA R 55 56 T 45 o 25 T 77 0k 1
A TAERIAS (2021 4E45 22 5) [EB/OLY]. (2021-02-01)
[2023-05-06].
qtggte/20210210145 856159 .html.

[21 BEXRBWRET RAT (P 2GR0 77 ok & 2 ] 5 b e
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