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B E B ZINEeRRAMPERBFARELFSEN T &, MRS ATREHN I TORAMN. 7E . KRS
AN E g%, G4 A Agilent Zorbax SB-Cis (4% R B ) . Agilent Zorbax SB-Phenyl (K B335 ) , iR 3h 48 4 T -0.4% B i 75k
(13:87, VIV, 5 JRBR)  TIF-0.5 % vk B BR ik (A B 2R WL, A B33 ), ik 9 1.0 mL/min, A% K 24 327 nm (2 R B2 ) 350 nm (A
BB B A 30 C, 2 H 10 L, 4R R ARBEFHm R 2R E & T E 45 % 10~100 pg/mL(r=0.998 6) .5~
50 ug/mL (r=0.999 3) ;4% % & A2 M F KT 4 RSD<4.0% ; dnAE K 5 55 4 95.78% ~99.70% (RSD=1.46% ,n=6)
96.30% ~104.31% (RSD=2.93% ,n=6) . K fFF HA5ETF W ARREGEHER TR RRARKELF O EFT LR I2/MA
JeEB AT 30% ~40% . %k %7 BARVE AR B B AR E AT, TR TR0 A P SRR B e R B ISR A e
AR FEA AR NETRE TR A L2 SRR RIHE , RIS R A 25 09 2k
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Forecast on Shelf Life of Lonicerae japonicae Based on Its Chemical Components Variation
GE Zhaohui,ZHANG Haijuan(School of Pharmacy, Linyi University, Shandong Linyi 276000, China)

ABSTRACT OBJECTIVE: To establish a method for determining the contents of chlorogenic acid and luteoloside in Lonicerae ja-
ponicae, and to explore the shelf life of L. japonicae under ordinary temperature and sealed environment. METHODS: HPLC meth-
od was adopted. The determination was performed on Agilent Zorbax SB-Cs (chlorogenic acid)column and Agilent Zorbax SB-Phe-
nyl(galuteolin) with mobile phase consisted of acetonitrile-0.4% phosphoric acid (13:87, V/V), acetonitrile-0.56% glacial acetic ac-
id (gradient elution, galuteolin) at the flow rate of 1.0 mL/min. The detection wavelength was set at|327 nm (chlorogenic acid)
and 350 nm (galuteolin). The column temperature was 30 °C, and sample sizeswas 10 pL."RESULTS: The linear range of chloro-
genic acid and galuteolin were 10-100 pg/mL (r=0.998 6), 5-50 ug/mL_(#=0.999 3), respectively. RSDs of precision, stability
and reproducibility tests were all lower than 4.0% . Recovefies were 95.78% -99.70% (RSD=1.46% , n=6) ., 96.30% -104.31%
(RSD=2.93% ,n=6). The contents of chlorogeni¢”acid-and galuteolin in roller method, baking method and natural drying method
of processed L. japonicae were all decreased by 30% =40% after stored for 12 months. CONCLUSIONS: The method is simple,
precise, stable and repeatable, @nd can beused for simultanoue determination of chlorogenic acid and luteoloside in L. japonicae.
The contents of active components«in L. japonicae decrease significantly after stored for 12 months. It is necessary to establish shelf
life standard®ef L japonicae, so as to guarantee the effectiveness of drug use in the clinic.
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Tab 1 Information of L. japonicae

4 i Rl MTAR || &5 RR Rl AR
sl LS 0144E6H  BEAE || SI0 WTRE 201445H HEREIT
$2 LG NS REAG || S ZEA 046 T
$3 THE 0146 EEAF || Sz THE 0146 BT
s4 W8 2044E5H BEAE || S TRE 0144 AR
55 WA 20144E6H  BEAT || sS4 ILHE 2014%E6H ARG
s6 TG 01446 EEAF || SIS WEE 01446 ARG
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2.1 HFEBHNESENE

2.1.1 @AM R EAMERE @A Agilent
Zorbax SB-Cys (250 mm x 4.6 mm, 5 um) ; Ji sh# : &
JI5-0.4% BRI (13: 87, VIV) 3 i + 1.0 mL/min; #5:3
WK 327 nm, 1R - 30 °C, YERER .10 L. 1E FiR (a3
AT BRI HE LSRR IR I T AN T 10005 45 505
Ty B R, 3 B > 1.5, TR ILIE 1,
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2.1.2  XFRESNESWAE A BRI XS R S R
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1 mg/mL B X} FE A
2.1.3 RSB MR 29 0.5 g, b
FERRE , BT IR, K %50 50 % F IS UL 50
mL, FRE e, WA A0 B 30 min, BV, FRUCRR & &
FH 50 % H S5 VBRI R Dok 2% 1 T £, $2 50, UL, K o i
Z2UE 5 mL, B T 25 mL BE i, i 50 % FF A
FEAS RS A
214 KPEXRFE K% ERC2.1.27 0 XA
FhIE0.2.0.4.0.6.0.8.1.0.1.2.1.4 mL, 2% E T 10 mL
I, 50 % FE S TRE 2 L KR A 6] BE L T U o
% B E R R AN RE S A 10 ul, #2117 5
5 SRR A SR TR R o LA Dt R o S VA
(x, g/L) Jt s TR RR (p ) AR BRI TP DA 15
25 J5U R 18] 9 5 F2 hy y=28 061x — 46 304 (r=0.998 6) ,
25 HL R 2 i R R N T Ak R R PR Y LA 10~ 100
pg/mL
2.1.5 REERERE  BC2.1.27 I % B A O R R
“2.1 17T A S SE AR A 6 UK, Tl R I TR
gh IR o3t R I T AR Y RSD=0.15% (n=6) , F WY 2§
KR BT
2.1.6 FEEMRE B2 137 R I (S
SDiE it , 405 T3 T A& 0.2.4.8,12,24 h Bf %
“2LLLT R S SRR 2 C SR T A . 45, &%
JE IR I T AR RSD=0.81% (n=5) , e W S A W 78
RS 24 h N AR E
2.1.7 EEMIRE  REFREUE RS (4T S8
b, 2137 IR Jr i A R v U, 6 0, PR
“2.1.17HT A R E FE O o S5AR,
LR IF R4 5 2.19% ,RSD=0.25% (n=6) , A
Tk EE M R
2.1.8  fnFEEMCRIRE  BRE A R (4T SDIE
i, 6 0y, 2 B — 8 B A S D R A R L R
“2.1.37H Ty v A A S VR, PR 2. 117 I T
ZRAFHERENN R, 1 57 UG T RRUOF SR e i, 25 R I
22,
Fz2 MMERKERRIELER(n=6)
Tab 2 Results of recovery test(n=6)

& Tk g MmAm,  WEE,  EEK FESEE RSD,
%3 g ,mg mg mg % ek, % %
KR 0552 4556 4 4955 99.70 9827 146
0520 409 4 4804 %73
0532 429 4 4819 9755
0.546 4569 4 49.62 98.40
0.547 454 4 49.07 95.78
0550 4565 4 4963 99.45
NN 2003 26035 3 29338 10342 10220 29
1.993 1871 3 279.63 103.04
2004 266.60 3 297.25 102.17
2004 268.05 3 296.94 96.30
2003 265.17 3 29638 104.02
2017 27002 3 30131 10431

thEZHE 2017 S5 08 FE 108
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g 2,137 IR Jy ik i A dh 0 U, R
“2.L17IUT G S RN E | 1 s T OB
e IR % Tt A R LR 3.

*3 HMEENELER(n=3,%)
Tab 3 Results of contents determination of samples

(n=3,%)
VLTS Figis BIERm Y1 BERY?  ARETYL  AREFY2
REAT sl 4 233 0.7 0.06
) 339 1.84 0.8 0.06
$3 37 254 0.08 0.04
s4 345 183 0.09 007
55 328 185 0.0 0.08
s6 291 208 0.2 005
(i 351 208 0.09 0.06
AT s7 1.5 0.74 005 005
S8 153 1.00 0.06 0.04
89 213 1.54 0.06 0.06
s10 183 1.00 007 0.04
sl 3 1.88 007 0.04
s1 34 191 0.9 0.08
(i 221 1.34 0.7 005
FI SR I S13 031 025 0.02 0.01
Sl4 0.15 0.5 001 001
S15 029 020 0.0 0.04
sl6 1.89 133 0.06 003
s17 27 7 0.7 003
S8 18 112 0.08 003
T 120 0.80 0.5 0.03

22 RKEEFMESENE

221 @IEFMHSREEHERXE A% Agilent
Zorbax SB-Phenyl (250 mmx4.6 mm,5 um) ; i shAH: &
i (A)-0.5% K It IR %5 W (B) , B Pk 6 (0~15 min,
10%—20% A; 15~30 min, 20% A ; 30~40 min, 20% —
30% A) 3 i 3 : 1.0 mL/min; & 3 K : 350 nm; £ i -
30 CsHEFER 10 pLo 7F R @GS A1 T, BS AR L
AR FREFIE T AT 20 0005 4% 850 HL 2k 50 B B AT, 4
B >1.5, FEILE 1,

2.2.2 XHESLESWAIEI RS BOKER R X IR S L R
BEFRAE , N T0% 0 W BT i e B R 1 mg/mL A%
HE RV R o

2.2.3 MM EI S BEGMAES IR 2 g, K
WWRE, BT HIEMIER T, K% 0 70% £ BRI 50
mL, FR5E i, A Ab P 60 min, 08, PR PR E I &
TN 70% & BEFS AN R U R BT i, B2 5T, U K i
SLYUE W 10 mL, A0 R 2 T, 3R 70 % & BEVE W
VSR, B 5 mL B, N 70 % L EEIAIRCE 2 LIRS
HIFE

224 ZPEXREE kG E R IC2.2.27 50T X% |
PhVA W 0.6.0.8.1.0.1.2.1.4 mL, 43 % & F 10 mL i
WL 70% O BERSWUEZS , W LR A B W . K%
T IR R A RIS 10 uL, #22.2.17 300 T (435
A BEREIN AE 0 SR TE B o DA R AT R A MR
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(x, g/L) AR AR bR TR (1) A AR BR IEA T 2 BT, 45
R R B [ )5 2k y=29 771x—13 725(r=0.999 3) .
SR A R A RGN o A AR B R M O 5~ 50
pg/mL
2.2.5 KEEBESRIS  BC2.2.27 W R B S ATROE B TR
“2.2.17 0T 3 SR 7 SRR E 6 YK, 0 S T
gk LK R I T AR Y RSD=3.36% (n=6) , & WI{Y
ARG AT
2.2.6 FaEMERE  HBC2.2.3" W0 F HHR AR (9
S iE &, 405l F &I T ACE 0.2.4,8,12,24 h Bf %
“2.2. 17T NS A HEREI E e R A, A5, K
JR BRI TR AL RSD=1.37% (n=6) , % B3 54 VA
TEEE 24 h NIEATARE .,
2.2.7 HEEMRE KBRS (5 STk
L2237 TR Jr il A R v W, 2R 6 M, PR
“2.2. 170 F S A HEREI E IR SO B S5,
ARJBRF A5/ 0.05% ,RSD=2.36% (n=6) , %
AJr R EE R
2.2.8  JFERIBCRIAL IR A S S (4T S1)IE
i, 6 407, 43I — i ST A A R R X R 4
“2.2. 37 F Jr il A A R, B 2.2 17 R Ak
A UEREIN S 10 S T RO F TSN RE [T, 25 5 L
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T A, A3 e ¢2.2.37 TR T o A R S A U, TR
“2.2.17 IR S AR E | T SR 0 T R TR
HOR R R i, A AR LR 3.
3 Tt
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AR EAF A& 5, 25 1 B S BI0E AR RS >
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RO S w e o 1X AT REJE B TR AR B AR & 4R
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ISR, WA ROy i R

ATRIE 3 A v 1 24 A R i v R AR
JR AR Y O R AE IR 12 A H i B AR T 30% ~
40% o ZFRE SRR G b2 TR ARG G2 o8 1 0 R A ik
SRIENN , R 24 48 04 I 17 32 R A8 B 245
(AAGRIGSE RIS,

TR T, B 250 T AT RO o3 1 B i S2 Rl
A ISR RS A SR T SRR ) A
il 2 5 2R PR R RZ A ARG S I s [ A A
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W E B AEIRNNENETNEPITHARLRESEN T &, 7 RAMB T X% EHEAEY B ITHALR R AEEHT
AMEFREEEEMNEEM P ITAHRLRG S S, &840 LCAK 06/Nat, i 5010 A A A7 48k =40 11.9 g A48 6 g 3K 1
g, MK IR, B 65 mL W B A0 6 mL R 288, ik £ A (GApH £3.4), A48 B AR Z40119 g R A28 g K1 g
8 5.0 g, mARZE M7 2 (i pH £ 10.8) (F E#EBL) , ik 4 0.45 mL/min(A &) .0.25 mL/min (M &) , #] 7%& & 4 440 nm (i &
B2) 570 nm (LA RAER ), HHEZ A0l LR RARR FRBR LA S5 A8 H AR AABR . MR RRR T
SRR SRR B RBR R RUBR AL RUBR | RUBR R R BR e I AR B A ] DR E 4R SE ) 35 2 20~ 400 nmol/mL ( P Bk R B
10~200 nmol/mL) (3 X F 0.989 0) ;4% 55 & & F M A2 M X I 09 RSD<2.0% ; #i] FR I BEELER 91 (0.08 nmol/mL ) 24 &k ik
34 0.16 nmol/mL ; Ankf =K % 4 98.5% ~99.5% (RSD 4 0.06% ~0.21% ,n=6), %5t .47 xBAERIE  HEHE BT T4
WeAF, ST T 788 = B P AU ER A2 4G B B
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Simultaneous Determination of Contents of 17 Amino Acids in Fritillariae Pallidiflorae Bulbus Produced in
Xinjiang by Post-column Derivatization Cation-exchange Chromatography

Aziz- MOHAMMAT"**, SHA Lina®, Ablumiti - YILI' (1.Xinjiang Technical Institute of Physics & Chemistry, Chi-
nese Academy of Sciences, Urumqi 830011, China;2.Graduate University of Chinese Academy of Sciences, Bei-
jing 100039, China; 3.Xinjiang Institute for Food and Drug Control, Urumgi 830000, China)

ABSTRACT OBIJECTIVE: To establish a method of contents determination of 17 amino acids in Fritillariae Pallidiflorac Bulbus
produced in Xinjiang. METHODS: Cation-exchange column was used to separate 17 kinds of amino acids; post-column derivatiza-
tion liquid chromatography was used to determine the contents of amino acids: the column was strong sulfonic acid cation exchange
resin LCAKO06/Na with mobile phase A (weighing trisodium citrate 11.9 g, citric acid 6 g, phenol 1 g, dissolving by water, then
adding 65 mL of methanol and 6 mL of concentrated hydrochloric acid, bringing the volume with tap water, adjusting pH to 3.4),
mobile phase B (weighing trisodium citrate 11.9 g, NaOH 2.8 g, phenol 1 g, boric acid 5.0 g, adding water to dissolve, adjusting
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