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# OE: BW @ SO -2 K U (high performance liquid chromatography-evaporative light
scattering, HPLC-ELSD)[RIBH % AR FESZ I 5 R BT S/ k. 5% RA Agilent ZORBAX
SB-C;5(250 mmx4.6 mm, 5 pm), L ZJE-0.1%H BRIE AT A it shAHSES A6 B2 BRI, JE#H 0.8 mL/min, A1ikA
30 °C, EBEHE R 60 °C, R SFRITKHERLRITL . KEERLBITH . NEWEiTe . K
BRALARBTHCMKRBEEBZLRBTNE -SHBENLEXRRI( 4 0.9989~0.9999), [E 3N
95.74%~97.02%, AHXFFRAEN 2 (relative standard deviation, RSD) 4 0.9%~1.4% (n=6), L& ALfifH, Al4E .
HERR, 35 T AR ARSI 1 4 o

SKIR): SROBH -2 ROCHUR I IIRAESR I, BT Sl

Simultaneous determination of 5 Kinds of saponins in Lonicera hypoglauca
extract by high performance liquid chromatography-evaporative
light scattering

LUO Yan, YANG Liu, TU Xiao-Qin, ZHAO Wei"

(Hunan Institute for Drug Control, Changsha 410001, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 5 kinds of saponins in Lonicera
hypoglauca extract by high performance liquid chromatography-evaporative light scattering (HPLC-ELSD).
Methods Agilent ZORBAX SB-C5 (250 mmx4.6 mm, 5 pm) was used, and gradient elution was conducted with
acetonitrile-0.1% formic acid as mobile phase for determination. Flow rate was 0.8 mL/min, column temperature was
30 °C, and drift tube temperature was 60 °C. Results The 5 kinds of saponins (macranthoidin A, macranthoidin B,
dipsacoside B, macranthoside A and macranthoside B) had a good linear correlation in certain range (r were
0.9989-0.9999). The average recoveries were 95.74%-97.02%, and relative standard deviations (RSD) were
0.9%-1.4% (n=6). Conclusion This method is simple, reliable, accurate, which is suitable for the quality control for
Lonicera hypoglauca extract.
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T RIEIR Y E2A 2 DS IRIERR I
(5%ZR IR ) A LLARAE R BUY) (10% SRR IR ) - FH T 4RI R 7% A
RAT T ZAFTE, SRR rE, R, (LDIERIEER %
Sy BTEAE TR R, ANREZ WL IT O LLAR AR SR U Y BT i .
BATIIE R WLRRZE SN IEDIAR . UM R it 2 253
PipkAl, FEONHHERERTTR, KEEEZLRHTL . K
HEALBER . NZWET L. KEBZLREH M
JCH T 2 AR B AR A S o ) 2 i U o — BER:
AWM @ 5% - 8 A 15 (high  performance  liquid
chromatography-ultraviolet visible detector, HPLC-UV)#1 5
RO AR 335 -2 R SR U Rl #8  (high  performance liquid
chromatography-evaporative light scattering, HPLC-ELSD),
o T AT R 2 0 AN s e, T IREOR, P,
ARG I H R ] HPLC-ELSD ¥, {Ht )y 7k A7 e
RBEADBARA Bl R, A S0 A I IR i Bk e ik
A )

A FEAE S 75 A0 5 SCHR I Sty 10710, DL AR
SRS, @7 T HPLC-ELSD @ ILARAESR )
B 5 RE TSR A, LU IR AE S IO i B i EAR
RS,

2 MRERE

2.1 KFISHR

KEEZLBH LGS 111814-201604, 41 :
94.4%) . JII S Wi 217 2 (5 : 111813-201403, 4l i :
92.2%)("F 1E & F 2 K e BFIE B ), IKE B AL BITR G
51 PS0460-0020, 4LF: 98.0%), JKHBHEAURH P

5 PS171109-02, 4l : 98%)FIKEE B2 AR B Z 35

PS171109, 4iifE: 98%)(PUJIl PHYTOUNICO A F]); 2N
(el FER(GMral, EE Sigma AR, ALK, .
IARFESE B AT 10 4it: b 7HEA I8, WA 44
AR, FRdh TIST7; 534 3 ALl L2 w2y
AP A R m R R BGHIAS, ARich T8 ~ T10, JEURME 5
T I 1 245 A R 2 1 (T e 4 R PH AT e Tl B/ N VLA
22 U ;|
Agilent 1260 =50 AH I Agilent 1260 75 &
BRI A, K ELEER A ), TB-215D + 72—t
R ([ FE 2 AW A H]); SB25-12 MR PiE R (R %R

M BRI EBRAF); UV-Toc/UF MisliK 2 55 (3 = 22 8k
AR

23 KWHE

23.1  AHLWLELRIRY

BULARAEECRE 3 4, AFAHE 10 kg, HORRAEL 1:20(m:V)
JZKRTA 2K, B Th, AUEIE, PRSI, 60 °CllE
Wedn AN AN 1.13~1.18 g/mL, T ILARAEHLER
) T8, T9 HI T10,

232 ATREERE S

SR ERBUR B ERABTH . KEEBEA BT
2. NEEWBITZ . KREEZLAWETH . KEEZLK
B RGER, 58T 54 10 mL #&iF, i 50%
PR B RO B 20 1l 16974, 1557.6. 1488.1, 2120.7 FiI
1781.6 pg/mL FYXT IR BB AV o 4 kG 2 W B 3k 5
Xof W A A R TmL BT IR — 10mL 5, LA S
BILER 2 ZE, B5, B3R EGWIERT .

233 KSR &

B a5 0 0 LR AR IR BUY) (S5 TDZ 0.5 g, K%
R, BEHRIEHEM T, HEMA 70%H B 50 mL, %%,
PR Ea, AL 30 min(300 W, #i#% 40 kHz)40 min,
R, HERREER, A O50%H BN L L R E AL, BRA,
UEeat, BEEW, R,

234 EEFMHRALERAKEE

Agilent ZORBAX SB-C,g 34 (250 mm»4.6 mm, 5
um), PAZIERREIH A, 0.1%M BRIER AR shH B, #4T
BB Ve WG (Ve WA : 0~5 min, 10~20%A; 5~10 min,
20~40%A; 10~30 min, 40~65%A). i & 0.8mL/min; HEEE
oM 5 uL; BN 30 °C; ZE R GG #S (evaporative
light scattering detector) RSB : 60 °C, 7&K B HE:
90 °C, #izs: 8 HILHREIE IR IEIRIY BT 21N =
4000, M8 LR RESE, BURA T IR 5L B AL 50 VS ViR
Sl ABAR B, e EEROLE 1),

3 HREHR

3.1 ZMXFR
EERE S FhRTHRA X RBE®R 1, 2. 5. 10, 15
20 pL, HEARSGEAHERESONE, PRI
ARER, SEREECSBORREARAR, AR HEIN LR . £ R
TR, MR RB R L 1,
3.2 REEHSMmK
BB T E A A, S5 R ESUR
A S 22 S (PR UL AR 2), WOse A ) A7 B A kB 7P R B R
BRI T S0%HPEE. 70%HF AP EE, 455 RH 70%H
Bl P RO R S A A e B (R ILER 3); SR IR (] 5 42 T
30, 40 A1 50 min, %55 40 min 42 EUS R F & (FERE 4),
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Fig.1 HPLC chromatogram of mixed standards(A)and Lonicera hypoglauca extract(B)
1 ZMAE HXRBREMER
Table 1 Linear equations, correlation coefficients and effective components
% ey i AHIE R AL LAVl /ng
KHEEBRLBITL Y,=1.7090X—2.8363 0.9999 155.76~3115.20
KEEELBIH Y,=1.7425X-3.0112 0.9989 169.74~3394.80
JNEEWr B+ 2, Y3=1.7328X-2.9331 0.9999 148.81~2976.20
YRERETSE S &N Y,=1.3146X-1.8029 0.9990 178.16~3563.20
K BRI BTTH Ys=1.3106X-1.8114 0.9997 212.04~4241.40
=2 REEGEEESERLESX
Table 2 Results of extraction method selection
TR/ %
. PRI e
LR KEERE  KEEBUL eSS KEEZE  KEBAL
HIFH B Bifa, WEATH WEIF
1 0.5011 vl 2.011 0.336 0.345 0.101 0 2.793
2 0.4950 [EF 2.001 0.333 0.348 0.105 0 2.787
#3 RBEUATIEESEREEE
Table 3 Results of extraction solvent selection
TR/ %
e $EHL B
FEoORERE L REBAAR KEBALE LM REERLE  KEBEL .,
i e Bifa, WRATH WBIF
1 0.5266 50% H et 2.002 0.317 0.335 0.093 0 2.747
2 0.5166 70% FH i 2.021 0.332 0.351 0.111 0 2.815
3 0.4788 FH i 1.826 0.288 0.305 0.0782 0 2.497
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Table 4 Results of extraction time selection
B/ %
o b SEBUTE , .
ki g REEBLE — KEERL I K&ELE  KEERx  BE%
EAFH B4 B4 WA WEH L

1 0.5076 30 1.977 0.295 0.302 0.084 0 2.658

2 0.5011 40 2.005 0.327 0.334 0.103 0 2.769

3 0.5005 50 1.989 0.291 0.310 0.092 0 2.682
WU (RIS FELL 70% M ROV ILRAEHL, M5 5o semse

40 min. PRACJE WAL . AIHE . M, EH T
LR AL HE I 1) i A
33 HBEEXR

BURA X B S EAI 10 ul, MRKHERE 6 IR, KHE
RARIL . KEERLBATH | JIZBEiTs . KHEE
RAUIBAT RIS T 2 A4 YR B I T ARG B A
Y 22 (relative standard deviation, RSD)Z3 %]~ 0.9% .
1.0%. 1.1%. 1.2%F1 1.2%(n=6), F=W{LEHEHRE RIF,
34 TREMXE

BUFE— S (GRS TOBIR, #51F 0. 2. 5. 10,
15, 20 F1 24 h M@ KEEALRBTS . KEEBRLBTT
B NZEWTEAT 4 . KE B LR BT CRIKBER LR
BAFFMIEHR, KEBELBTL . KEBZLBHR .
JNEEWBAT 2 . KB B2 AR BT 419 RSD 435128 0.9% .
1.5%. 1.6%F1 1.8%; KEBZLRBTTH AL, FUIHL
i R VARTE 24 h NFARE .

R — i (S T, A —E & X BB,
ik 6 (X VAR, eI, K BZAL R
. KW BZEABITH . BB HZ . KEEELK
BEFELMKEEZLRBEHFEYMER RSD 4758
0.5%. 0.4%. 0.8%. 0.8%. 1.4%(n=6), 4ER LM, &7
HhE S TR .

3.6 [EINERILIE

BUA—fH5 (G 5 T, IIA—E B ARt B, K
B4 6 Iy BERNATE, ME R, 45RNE S, 5 FRF
B IR [ELSCGRTE 95.74%~97.02%2 7], RSD /NT- 3%, 220
A NSRS -

37 HRESENE

FALE RSB E ENE T 7 AR 3 A
AR 5 FEAF R & &, Fales R TEaih
W3 6,

RS MEEEBSEIEEER (n=6)

Table 5 Results of recoveries(n=6)

H =

%y Bkt /g Fesh o8/ (ug/ml) AR /g SR/ FEER% S5 TR % RSD/%
02518 5071.252 9572.7 96.33
0.2509 5053.126 95843 96.97
TR &E 02531 5097.434 9580.4 95.94
B 4672.80 97.02 13
e 0.2545 5125.630 9611.4 96.00
02515 5065.210 9682.7 98.82
02527 5089.378 9671.3 98.06
02518 835.976 1645.2 95.35
0.2509 832.988 1647.1 95.92
KEER&E 02531 840.292 1655.2 96.02
B 848.7
HH 0.2545 844.940 1646.8 94.48 95.74 0.9
02515 834.980 1647.3 95.71
02527 838.964 1661.9 96.96
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LAY Bkt /g Feib b &/ (ug/mL) A R/pg  WERE/Mg  BIER/% S IR % RSD/%
0.2518 878.782 2307.8 96.03
0.2509 875.641 2285.4 94.74
. 0.2531 883.319 2306.5 95.64
JIEA =S 1488.1
0.2545 888.205 2323.9 96.48 96.19 1.2
0.2515 877.735 2336.5 98.03
0.2527 881.923 2314.3 96.26
0.2518 276.980 1975.3 95.33
0.2509 275.990 2008.9 97.27
R HAL 0.2531 278.410 1781.6 1991.2 96.14 95 84 0.9
WL 0.2545 279.950 1976.3 95.21
0.2515 276.650 1989.4 96.14
0.2527 277.970 1969.5 94.94
0.2518 0 2020.5 95.28
0.2509 0 2023.9 95.44
R HL 0.2531 0 2040.3 96.21
. 2120.7 96.38 1.4
PWRHEH 0.2545 0 2087.2 98.42
0.2515 0 2069.4 97.58
0.2527 0 2022.2 95.36
Fz6 WRTERAYP SHEFLERSINEE
Table 6 Content of 5 kinds of saponins in Lonicera hypoglauca extract
KHEEHRL KHEEZR .
T - . e I £E W PRERET S-S KEE -
Sl G5 Fiks B T =17, e YL B/ %
B B '
T1 10%%% JFL R 2.014 0.332 0.349 0.110 - 2.805
1k A R
T2 5%ZR R R 7.215 1.353 1.057 -- - 9.625
T3 10%%% JFL R 1.606 0.240 0.320 0.106 - 2.272
4k B .
T4 5%5% R 6.268 0.637 0.686 -- -- 7.591
T5 10%5% )5 1R 1.554 0.289 0.366 - - 2.209
ik C L
T6 5%k JFHR 3.928 1.301 0.532 - - 5.761
1k D T7 10%%% J5 R - - - - - -
T8 / 14.07 1.221 1.62 0.431 - 17.342
LREFY T9 / 12.68 2.181 1.25 0.544 - 16.655
T10 / 10.58 1.117 0.97 0.432 - 13.099
eI P N 43 8
3.7.1 SHALHFMEL RN FE A T AR BRI 1L AR AL A D RRAE I B AT B4, TRk

MNE BT EERE, T LRI b Rk
WS EATE, 5 FHEFEE RN 2.209%~9.625%, M
B SHNE SRR, fE LSRRI, 5 g
PEERSMNBINKEEBRZLBH L, T8N
1.554%~7.215%, A 4R 215 & 2388 TR sy, #
B . P, MR R0 A B L LR A SR I
TR Ao & s i R I, EBCR K B A4
T —Fp e FAPENFE bR, LAk, WA —Hk B4k DAY

LI JFURLZ 5 R T LU AR AE
372 LHELELHGRBEETANKMSH

ARG 25 B3R & B, TR LR AL SR B Hh AT K
A3 SR AR IR I i R A, BV IRR &
L, WEAF AR, A HrT R R A T2 b —Rea A il
YR, TN SR SRR PR T AR AR R BT R R s 2 e
FEARA R o 3X— S A H B BRI e 2 1 & T
DIRSIREL, Adle 3 MR H FRAERHERE, B8



CE

%, A RGO - 28 RO TR R L AR A BRI R 5 R

1919

oW s Tl AR PRI
4 FHR5L

2R IR RIS AR 2 A3 Wy (7] g L R B 412 By 11 o L
2 BRI, T A LR AR SR IR O L S R
AR ME— R B AR EAR, T RGO Al — WGBSR 2R )5
R B BRI, LR AR IR T R A 1 A 23 (B
WHBEAR L)MIGER H, Gk A ZOR LR e
S5 HAb S 2R SRR IS IR I AP B AR X 1 . DA, s
AR AEAR B S AT 9 5 R e T i o a2
(o EEBUE S 2 BE— PR REAS, R kSRR K
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