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195.0/109.9 F1 m/z 195.0/82.9, B4 HE 1.00 kv, HEFLHE 50V, Bl N)MlE 500 °C, BN
#1000 L/Hr, #EFLSR I 50 Lihr, <0 @i 8R4k bk A5 B 0.25 ng/mL, 7€
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Determination of caffeine content in Jingdezhen tea by ultra performance
liquid chromatography-triple quadrupole mass spectrometry

GUO Zi-Juan', CHENG Xiao-Fang

(Jingdezhen Comprehensive Inspection and Testing Center for Market Regulation, Jingdezhen 333000, China)

ABSTRACT: Objective To establish a method for determining caffeine content in tea by ultra performance liquid
chromatography-triple quadrupole mass spectrometry. Methods The samples were separated on a BEH C,g column
(2.1 mmx50 mm, 1.7 pm) via isocratic elution with a mobile phase consisting of 0.1% formic acid in water and
acetonitrile (80:20, V:V). The flow rate was set at 0.3 mL/min, with an injection volume of 5 pL and a column
temperature maintained at 25 °C. Quantification was performed using the external standard method. Mass
spectrometric analysis was conducted in the positive mode with the quantitative ion pair being m/z 195.0/137.9, and
the qualitative ion pairs being MVz 195.0/109.9 and nvVz 195.0/82.9. The capillary voltage was set at 1.00 kV, the cone
voltage was set at 50 V, the desolvation gas (N,) temperature was set at 500 °C, the desolvation gas (N;) flow rate was

set at 1000 L/Hr, the cone gas flow rate at was set 50 L/hr, and the collision gas was high-purity argon. Results The
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results demonstrated a limit of detection was 0.25 ng/mL for caffeine. The method exhibited excellent linearity with

in the mass concentration range of 1-2000 ng/mL, with a correlation coefficient (r) of 0.9994. The spike average

recovery rates ranged from 101.6% to 106.6%, with relative standard deviation (RSD) between 1.47% and 3.12%

(n=3). The precision, repeatability and stability results were all satisfactory. Conclusion This method is rapid,

sensitive, offers high resolution and is well-suited for the quantitative analysis of caffeine in tea.

KEY WORDS: tea; ultra performance liquid chromatography-triple quadrupole mass spectrometry; caffeine
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FEER—Fh, (AR 95%LA b 25 rp kA AT
DUIARA PR B vh s BRI, 2 32 2 SR T
WA P DAL 55 3 5 T 5 P IR R, [Tl DR o A
ZRME IR A T, TN AR R G, ST
BIFVESE . W AAR; AT R AT, F v A AR
R EE ), FTIRIT SCUE AR, AT g1 O i B W 4 o nT
Y9, RIEHE SR RS . EBRIEST . S ER S
Jo i S RE A FHOL, (R DRI fr ok B BB A 237 AR e I
M RGN T SRR R R . R, sl PR
SR AT TR bR, A HORT A T A
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ELAI, o UGS I 5 vk — SR F A e e BERR ) g
HORA TR DA SR S k),
FH 8 = 0 A o n - Ef e = EE IO AR AF ST S U (ultra
performance liquid chromatography-triple quadrupole mass
spectrometry, UPLC-QqQ-MS/MS )% i 2% - i ] ) iff
A D i HGE, AEAFTE T TR VROAR €335 A5 5 S0 BE VN,
TG TR, ELXS SRR bl BRI oK 5 [ S bR o
PRI AT LA, MERPE A BP0 Ao B fE
37. UPLC-QqQ-MS/MS Ul 7E A5 Hrmm e & (g 4387 3, A
e st b R R R AL PTEERYANTE TR, JEXS
SR DX i 2R - rh i PR A T, DU S i —
W TF R S AEE M X M BER, DLt LR R e R
ai . DIRETICRHR 1 e M R AR B 2%

1 MR5REE
1.1 w55

S A BIRIF RS, AWIESR., BEE. —f™
GFRME . FRAK . W REAK, R
JESEETT . IR E R, HATTSIEK

WIHERIARAHES [GBW(E) 100174, JREH 7 0.500 mg/mL]
bt RIS SERR Y T AR A BRI A A, HEE. G

(s, HigHEi Y ERE A RAR), FRR(GiE%al,
BRI A2 F]); AARBE (AP al, Rt R4k 2R
7)o

1.2 UE5EE

UPLC-QqQ-MS/MS R %t & Xevo TQD = MU FF
JE %Y . Waters Acquity H CLASS UPLC (Masslynx V4.1 %3
PRI B B B TR . Waters e2695 T miRlORAH (RS 1X
[(high performance liquid chromatography, HPLC), Eif Waters
2998 —HRASRES I FMIES] . BEH Cjg (3841 (2.1 mmx50 mm, 1.7
um)(3E[E Waters /A 7]); COSMOSIL 5C,s-MS-II{43%41:(4.6
mmx250 mm, 5 pm)[IRAFFHBHL (R FRA ] MS204S
T F IR E 0.1 mg, Hi-1: Mettler Toledo 23 #]); Milli-Q
R Lli/k % B (3 E Millipore 2AH]); YLE-2000 HL#AH K&
By (AT E BT AR B ), KQ-250DE AU Ads
P Ve (R LT B A (A8 A BRA |); SS-1022 m £ Rk
TERL(R SO B A TR A D
13 75 &

13,1 #mliaik ey &

FREL 300 g ASHHE S, 4805 2 T REM RN TR 5
Jei, 33 30 H SLE0 0 i B SRR A

HrALFE T 10 208 GB 5009.139—2014¢ £ i 24 [
FARME YRR DR I ) vk o BRICREAL 1 gORS i 2
0.001 g), MAZ) 200 mL 7K, B FiKEHHEE 30 min J&
JAS g EALEE, TR MK HHLE 20 min, BUHEHIE
FEIRE MK ERZ 250 mL, FIHWL 0.22 pm MFLUE
PS5 08 5 A AR R R

HIARFE Tk 20 AR B G b, HoR b BR IR A Ak
I 1,

FAbFR T 30 FREL 1 gCKEHAZE 0.001 g)REfA T 250 mL
HEIEHA, AZ 200 mL 7K, 60 °CHEFE 5 min(33R 250 W,
A% 40 kHz), A 5 g SIS A BE K B2 20 min,
ey e 2 = IRE FEBAIKE A 2 250 mL, FIEWE: 0.22 pm
T LG S 3 308 5 A AR VR

P AE OC SCHRRE, A 25 AE i 1 S 2 bl [R5 == Ry
35.5 mg/g®’, SRR, AP UPLC-QqQ-MS/MS il
FE, #% BaR 3 R A 38 vk i 5 R R v A 75 F i Ak
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(1) HPLC #5ifE %

3 9K 4 W U B B 24 0.500 mg/mL WhIME PR A o 75
7 20, 40, 80, 200 1400 pL % 1 mL FEIRH, H4l
IKFESS, ZFRERYI TR 43902 10, 20, 40, 100 1
200 pg/mL, JHF HPLC ArufERRZR A2 0, I AT BRmL .

(2) UPLC-QqQ-MS/MS #75 1f ith £&

43 SRS B IR B MR A 10 ug/mL F b PR B v 7
W FHAB ALK B 2SI A 7 X BEMRBE, Z33h 1. 10, 50,
100 . 200 . 1000 . 2000 ng/mL F5 ¥ W, M T
UPLC-QqQ-MS/MS #rE i Ze iy Zs i, Ik AT R
133 MELH

HPLC %45 COSMOSIL 5C,-MS-II{fi%41:(4.6 mmx
250 mm, 5 pm), FREIHENHE-EAIK(24:76, ViV), S
VEME, WA 1.0 mL/min, #FFERE 10 uL, AR 25 °C, 7
A ] 20 min, K& 272.8 nm,

UPLC-QqQ-MS/MS (i 5& 4 BEH Cq (B35 41:(2.1 mmx
50 mm, 1.7 um), FiBHA N 0.1%F BRIE I : £ 5=80:20 (V:V),
PRI, W 0.3 mL/min, PEAEE 5 pL, H:E 25 °C, 4
B [E] 6 min.

JR 45 HLBE5S B TR (electron spray ionization,
ESD), IE& TR, B4EHRE 1.00 kv, HfLHE 50 V,
A F (NI 500 °C, BNy # 1000 L/Hr,
HESL WS #E 50 L/, RSN R 4IRS, PR
(m/2) 2 50~300; M ME P51 5 % £ 52 B W I (multiple
reaction monitoring, MRM)Z 5 L3 1.

R 1 WIMEERIE MRM &%

Table 1 Conditions for MRM detection of caffeine
mass spectrometry

EY HE T (m2) FET(2) fif BT /eV
137.9CE 1) 18

LIS 195.0 109.9GE 1) 20
82.9CE M) 33

14 BUBALIE

FHASLIIRE 3 AFATHE, S5 EEH X AR
Weth222en; 1 Graphpad prism 10 EHE4Hrab FRAR1E,
H t B SRR I AT ST, P<0.05 #an A BEZES

2 HER5HH

2.1 FRAERRZERIENL

FH AR EESI RGN ERXF 10 pg/mL B DR AR v v v 1
200.0~400.0 nm WK NI TEHE, o B R R o
KH 272.8 nm, FEMANGES A Sm N A, H UL E R
FH 272.8 nm 158 B 415 AR AR I D1, IR 1. B
1.3.2 FH-F HPLC b #h 22 22 1 F 19 22 9] ot ok ok 88 VR T 48
0.22 pm WALIERE U8, #AEE Dy 10 pL, A HPLC {Y,
A5 31 Z 4 ViR o XoF I Py e T BSURT ( B ) o A R] vk
BE (X, pg/mL)NREAAR, X0 S FR Y ) A AR, 15
FFRAERT R T FE R Y1=30317X,+191.22, r,%=0.9998 ,

0.30 |

0.20 [ “

Wi 137 548 B/ AU

220.0 380.0

PK/mm

i HEVE R 200.0~400.0 nm.,
B 1 o DR bR o R A A e

Fig.1 Scan spectrum of caffeine standard solution

I 1.3.2 F1T UPLC-QqQ-MS/MS 7 #E i £k 22 1l
B 25 R T R 0.22 pm WAL Uk, S
5 pL, {EA UPLC-QqQ-MS/MS 4%, 155 5k &
Xef IO ) 06 T AR R OR BRI IE] o DA R 91 BB VR B (Ko, ng/mL) Ky
REARAR, BSFXF mVz195.0/137.9 BIIETHAR(Y,) WA AR, 4
kR M2, TN Y,=560.117X%,-28.0262, #H%
ZH(r*) R 0.9994, FHIMNMERTE 1~2000 ng/mL Ti Bl £k
PERFR RGP, SRFE 20 ABFGT IS AFR #2648
5 BB 2 b A PV ST A A o 2R A R 5% 2 880(0.9969) 4
BREEAR, AN (2~1000 pg/L)HE 57 416 .

#< 2 UPLC-QqQ-MS/MS Il E FIUMREE L & 49r0An ERbZe . Ml BXEK. BRHRMEER
Table 2 Standard curve, linear range, correlation coefficient, limit of detection and limit of quantitation of caffeiene
detected by UPLC-QqQ-MS/MS

(azg?] PRifEHH

2875 Bl /(ng/mL)

KR G B/ (ng/mL) E & FR/(ng/mL)

(B Y2=560.117X,-28.0262 1~2000

0.9994 0.25 1
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2.2 HIACEBEHMIL

AT TR R GAA N L IREA, Z5E 3 TR
A HOJr W R Wl & M OfE I % W 4% HPLC M
UPLC-QqQ-MS/MS S 52 () mh il A1 5 8, I %o 0 2 45
AT H AR, S5 LR 3. AT IR S T 3
TP Ti) i Ak FER 1y ] — A 0y W 1 97 SR 2 25
MED & it C 2R, WAE R Ay T,
UPLC-QqQ-MS/MS F1 HPLC Jirf5uimE A &t o g 2 22
S SRR R J7Ek 2 7E HPLC il (i K sh 42
AL 2 i, S IEBEURR IS IR EE | RS R L,
(AR EEN H bR 5 B A UPLC-QqQ-MS/MS J2& LUFE
PEF BT L, R R SR, A AR o AR e
XRS5 AR AR K, AR H ARG Y 2 oAl . R
AR P B A (B Tk 3)E B ummME R S R, ELRD
Ry ik i AR Ak A — 25, AT RE S R 8 P A F S i
FRYR S IR A - 40 RE, B N 4 P9 4 Rk, Lk
DRCpR | o 2 s g 2K b 2 TR B vk b, A
W5 A UPLC-QqQ-MS/MS 5 8 A4S o mjidf B3 i fisf
KK IR L (RTAN B T3k 2); 25 R S B 7 Tk B A
Sa &g, I HPLC I 5E 75 f TR P R S b o 2 (B i Ak
A DL TR t #2568, 3 FhETALEE T T B HPLC
EREE LI 2,

%3 TEBELIESET HPLC 1 UPLC-QqQ-MS/MS i Ei2 3
LRESPEE & 2 EE B (n=3, g/kg)
Table 3 Comparison of caffeine content in Fuliang green tea
determined by HPLC and UPLC-QqQ-MS/MS under different
pretreatment methods (n=3, g/kg)

i A F 9 HPLC UPLC-QqQ-MS/MS
Tkl 31.97+0.60° 32.18+0.98"
T2 32.21+0.70° 32.79+0.69"
I3 32.69+0.59° 33.57+0.60"

T MIR/ING FRER IR 22 5K 83 (P>0.05).

23 BIERHMHK

S fofE il LA o 0 B 0D PR SR AS B A R 4 B, SR
BT T S AH -8 LK R AR B Ry 24:76 (V:V) 23 51l i
FHF HPLC 1 UPLC-QqQ-MS/MS % %%, Hifa,33% 5% 2 I,
1.3.3 U &, B 3 RUIAE HPLC &4, WahHH
- 4K (24:76, V:V)AT LAAR 47 Hb 43 25 H o ), R4k
FasE, WM FR, iR B EREE, B igntE oy
12.261 min. PR E L 24%FF BEK 7% HPLC {43
(NG SZES Rl YU

4 Bl AR B - 4l ok (2476, V:V)IR T UPLC-QqQ-

MS/MS %45, & H RIS 28T M 4E % %2 1.84 min, {Hi1
PR 532 | FELR N 1Ry | SRR AR B i ] (B S L, U
WY 9 sh A0 B OEE - 4l ok (2476, V) R iR AT
UPLC-QqQ-MS/MS & Wi HE R (B 4A). Ay { i Mk (5] 4%
UPLC-QqQ-MS/MS ¥ 7 fe e H AR UF () 4y B RUR, A
W52 F LC-MS Rk i A0 > Sk [21-25], T
BEH TSI 0.1% F BRIA -5 (80:20, V:V)HEATAE R
o dniEl 4B Frs, WIMEDRIZE 0.87 min 4b H U, A I {EL RS
WETRAF BEAZ RS T4, SEZERME HPLC AL, RS
BT, L, 4 0.1%H R K 2. F=80:20 (V:V)ifizhAH
¥ UPLC-QqQ-MS/MS J& £ 521 414

0.30 -

5 0.25 N

é 0.20 all

2015 l

010

= 0.05 |

z 0% A
VORI NI D
R R e

£ B4 st 8] /min
C 030
0.25 2

o |

2020 )

= 0.15 \

T AL HTARIRT B 15 B HUARIR B 2; C. HUALBED B 3.
K2 IR ARy 2: g #f b i) HPLC i
Fig.2 HPLC chromatograms of samples obtained using different
pretreatment methods

12.261

PO P P P T T T O O P PO
R T X EXETTERT

£ B3 B ] /min
3 HPLC €3 {5 mhn ik PR b ofie 1 98 B4 €2 i 1]

Fig.3 Chromatogram of caffeine standard solution detected by
HPLC chromatograph



92 B 2 4 AR I 27 4 $17 4%
A 100 154 B
\
‘ 100 op7
‘}.87
BN X
# 190 ﬁ( ‘
.H— w]92 .H_ ‘
= g =
= i oS
. Lms = ‘
1.97
(/).6] L‘\‘
ollhcn, BRI RS AR, B NNE LR, A
I\ I RN IO IS BN BT\ BPACIEPINSIAS TN PP RN PPN RN R PN RN P PN PO RN PR PN PO RN PN DAY
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TR AL TRBIHIF EE-#21K (24:76, V:V); B. TRBIHIN 0.1%F BRIE - 2 M5 (80:20, V:V),
4 UPLC-QqQ-MS/MS Al ik BB A7 3 Wi (19 MRM €235 &1
Fig.4 MRM chromatograms of caffeine standard solution detected by UPLC-QqQ-MS/MS
24 FEEEGL % bR 1.3.3 Bri UPLC-QqQ-MS/MS fiuit | i 4 - e

T TR0AH € 1% - B3 SR I v, T R S R AR I A 0 5
M HEBRA B FAROR . B R BE . ESI W5
FE oS0/ B U R B A R R
SEE R, JERNE RS, — SRR R
TRERE B IR BERG BE, - HERE, T HEBRASOR
U, AR R T 5 YRR P A R DU Gl Sl I 2R D) —
G T VG JE R R OCHE, IR R RN A, i
o R JCRHIERE Jr, T AR A5 Ak . 7E MRM
KT, WIE 7 e R B it T Re i, Fik
Sk F . RS AT AR IERE B . R, Rk
B ISR L . WESE AR B DS R (R A R R . |
F )% B A A O MR ik R A 43 T 45 4, AR
FEPFRLE & F AT (vz 50~300), Tk
410 pg/mL FMIMERAR A L 100 pL/min (93808 A
Bt R G, SHAbAPrunME R SRR R R TR, W
I S WA TR (N TR I . BN R . HEfLHE
X PR SRR (R, B MRM AR S50 T ok
R e P AE o DAk S A SISO 1.
25 FHEZFMN
2.5.1 A fRFeE 2R

PMEMRLLS T 3 (IN=3) MR, LL SN=10 ShE &
fR, 45303 2, LEEERB/R: UPLC-QqQ-MS/MS il &
ahE B A Y BR A 0.25 ng/mL, SE &R K 1 ng/mL, LT E
FARifE HPLC # i FR (72 ng/mL)FIE MR (216 ng/mL), 3F
LA T bh 28 PO R 1 2550 R €00 3% - R B Jo 3 12 0 o s
A g R A4S BR (6 ng/mL)FIE 1 FR (20 ng/mL) A % [l
S5 RV Y 1 20T R 2% - P IR 3 32 ARG 0 5 - B 25 TR
FhE PR e AR R (2.0 pg/L)o
252 AAHEAEEEE

43 SRS 4 W PR MEVA 50, 100, 200 ng/mL 4% 5 uL

A UPLC-QqQ-MS/MS {#%, 43l EE M 6 K, WA
X AR 22 (relative standard deviation, RSD){E /3514 1.62%.
1.02%. 0.79%, #/NTF 2%, F£WiZ% UPLC-QqQ-MS/MS {X %
WEERE., 29T 0,2, 4, 8, 12, 24 h HFA
UPLC-QqQ-MS/MS 3¢, 45 45w ref PR1 Ao o 788 Vg 0 i AR
B RSD {HZr510 1.91%. 2.54%., 1.13%, H/NT 3%, £
W BRIV RAE 24 h INFAEME BT
253 EFEMAfimirE R L

SEATRREL 6 IharAs . LIRSS 1 g, # 1.3.1 fiikh
7k 2 F1 1.3.3 fFik UPLC-QqQ-MS/MS {ait | Jitit 411k
PRVEVE A UPLC-QqQ-MS/MS 428, 0 FIEmE A, i3
ME DR & i RSD B4 518 2.57% . 1.61%F1 1.21%, /N T
3%, WE S5 R R A R EE M RAF . R A &
(10 VR QR AR AR IO R I A S R M 4 B 50, 200,
1000 ng/mL I MEE bR #ER W, #E1T UPLC-QqQ-MS/MS
Kell, THE YRR E R, ZRIE 4. NFE 4 WAl
AN R e B A HE VS WS KSR, B A S A M ] 1) S
Kk 101.6%~106.6%, RSDs K 1.47%~3.12%, /NT
bRl oA 8 B AR 10% K 528 b &P iy
I O = IR AT I P - Sl A1 T e S
90.2%~103.9%7F1 RSDs 1.00%~3.00%% M4, 520045 J
P VR AT R (A 00 RORS 25 3, BB A2 A
M R 55 2 (1000 52 R
2.6 PRSI

DIASHFSE 87 1Y UPLC-QqQ-MS/MS %if 5t i [X i
Yy ERISEAS . LLASRIAZRIE 8 RS TN, AENRE A
SEATINAE 3 Wk, FREER S ERRMEL . A S PR,
FHBE A BIFTALBE ¥ 2)1E HPLC (il 20 e 28
At D e, R T AR 20, T O DR R (R
W TR HT o T AR S A 2% BRI 43 BT 1 £ 7

P e

JEIF
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4 UPLC-QqQ-MS/MS J7E 25t AR ik E By i 4R B4 ZE R RSDs £55R (n=3)
Table 4 Spiked recovery and RSDs results for the determination of caffeine in tea by UPLC-QqQ-MS/MS (n=3)
B A SR AH/ (ng/mL) PR i e B /(ng/mL) RGBT RE¥k E /(ng/mlL) Il i /% S 0% RSDs/%
63.9 104.0
50 63.6 102.8 101.6 3.12
62.4 98.0
145.2 107.3
75.8 200 145.6 107.7 106.6 1.47
142.7 104.8
583.8 109.2
1000 556.4 103.7 106.4 2.58
569.9 106.4
g i Ab B AR O S AR BE R I 25 R B R m oA R
e UPLC-QqQ-MS/MS HA AT p v, C 2 T&

i 7 58 & /AU
OO;J'M' BRI

NN RN RN R RN R RN RN RN RN RN RN RN RN RN RN RN RN
QL9 QLR S SA QOO S Q QL QLS QU S, QL OO
NOYTHS K b'\%q\a\\\'\,\'\)\b‘\ﬁ\b\'\\%\q@

{4 £3 s} 8] /min
Bl s ZEmbRESL7E 272.8 nm Y HPLC (%K
Fig.5 HPLC chromatogram of the tea sample at 272.8 nm
I IAIAR RIS, 324 HPLC fdf FAS [A) L5 (0 i AT B0 7
()42 Fiy B JS I, P A B Xy, DRI mT RE B BH
B E A A, TEFTAL P A A A T A AR B R
fbBRZ%. T UPLC-QqQ-MS/MS Z7EIAH 425 Jah |, 14
T T SR AGHIN 5 14 < RURR G 0, — 2R BT O 2t ohn i A £
OF TR T, RSO U 0k B AR TR e T
BOMRE L RDRE U F AL 59, LA Z A5 TR,

Ze LA SR R ARSI T . i 6 BR, i
A e 5 I DR B 1 i, T s S B HERR © 3
ANETXE, vz 195.01/137.9 B (S S5k, PRt al
T R s T 3 AR BT AT LR R e PR 0
PIRCE I, SRESABR A

M 5 AT 41, UPLC-QqQ-MS/MS Il 5 425 vl R &
HE 31.17~38.43 mg/g, RSDs 7£ 1.72%~5.43%; ZIA<H
MEDR & 7E 29.77~34.70 mg/g, RSDs 7E 3.10%~7.20%; 4k
S 2 Hr IR S B 32.26 mg/g A4, RSDs 9 1.94%.
AH ] 77 b ) 2 25 FZL S Al PR 2 St AN ) ] e -5 SR A
SRR | AEPR T N T T A A P BRGNS
)1 PN e Y IO 02 e e o A I DS L B v e
5, R LIABIFEE 7 (9 UPLC-QqQ-MS/MS MR AT 45

A

< 100 0.87

I

+H_

K

>

% 0

0.250.500.751.001.251.501.752.002.252.502.753.003.253.553.754.004.254.504.755.00 5.25 5.505.75
4 B st 7] /min

B

< 100 0.87

2

+H..

=

>

juung

< 0

0.250.500.751.001.251.501.752.002.252.502.753.003.253.553.754.004.254.504.755.00 5.25 5.505.75
£ £4 15} 8] /min

C s 100 0,87

)

+H_

.’D? \

=

0

0.250.500.751.001.251.501.752.002.252.502.753.003.253.553.754.004.25 4.504.75 5.00 5.25 5.50 5.75

{484 B[] /min

¥ A.mz195.01/137.9; B. m/'z 195.01/109.9; C. mVz 195.01/82.9,
K6 ZEMFER Y UPLC-QqQ-MS/MS i &l
Fig.6 UPLC-QqQ-MS/MS chromatogram of the tea sample
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Fz 5 BEMITENESRMPIEEE S E(n=3)
Table 5 Determination of caffeine content in tea by 2 kinds of different methods (n=3)
Fk . UPLC-QqQ-MS/MS HPLC([H ZARMED)
R S]]
I A& B /(mg/g) RSDs/% Wi R/ (mg/g) RSDs/%
PERIUES SIS 32.7940.69 2.06 31.97+0.60 1.86
TR FRE A% 35.83+1.05 2.43 36.40+0.23 0.64
G BE 32.9240.70 1.72 33.15+0.01 0.27
— s 31.1742.10 5.14 30.92+0.49 1.58
FERAIZ 38.43+2.55 5.43 38.83+0.31 0.80
» TR 34.70+3.09 7.20 35.22+0.55 1.57
EAPAS —
Mag-a 29.77+1.20 3.10 30.1240.37 1.22
EPS RSP S 32.26+0.80 1.94 32.50+0.71 2.19
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B, P 0.1%H VA L1 (80:20, V:V) it shAHIES 1455
FEVERR, A 0.87 min; K& HFE A 0.25 ng/mL, £k
v BTN 1~2000 ng/mL, FEZRE()H 0.9994, #
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