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HE.BN A3NTITHEETARNRI LR ERS S T B EAEE(HPLC) % A% &£ A Zorbax Eclipse Plus Cis 4 (250
mm x4. 6 mm,5 wm), RE A8 A TH 0. 05 mol /L BEBR — S 4K & (27 :73, V/ V), S5 3B, iRk % 0. 8 mL/min, B A 15 C , 0]
HKA254mER RZR G AERC AZR B AZHRABHRZTRESFE0.9829~78.630 6 wg/mL(r=0.999 9).0.996
0~79.678 3 pg/mL(r=0.9999).0.985 4 ~78.834 1 wg/mL(r=0.999 9)F= 0. 984 6 ~78. 765 2 pg/mL(r=0.999 8)3& A A L% & 4»
LK E R RIT; T E S A 96.08% ,101.75% ,98. 68% ,97. 58% , RSD 271 4 0. 94% ,2.89% ,1.55% ,2.64% (n=6) ;45 % &
Ao T TR RAT WL EA AR RS, TATREER T A LR ERTOR BN,
KB A 2R =R R X R0 G R R B
H[E 425 :R932; R284. 1;R286. 0 SCERARIRAD : A
Simultaneous Determination of Four Components in Lingzhi Syrups by HPLC
XUE Ping, HUANG Qiangyan, LI Li, CHENG Chen, ZHANG Jiali, WANG Zhuoxuan, YAO Xiao, GU Zhengrong
( Changzhou Institute for Food and Drug Control, Changzhou, Jiangsu, China  213000)
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Abstract: Objective
Syrups. Methods

To establish an HPLC method for the simultaneous determination of the triterpenes ganoderic acids in Lingzhi
The chromatographic column was Zorbax Eclipse Plus Cis column(250 mm x4.6 mm,5 pwm),the mobile phase was
acetonitrile —0. 05 mol /L. ammonium dihydrogen phosphate solution(27 73,V : V) with isocratic elution,the flow rate was 0.8 mlL/min,
the column temperature was 15 “C and the detection wavelength was 254 nm. Results Ganoderic acids C»,G,B,A showed good linear
relationship within the ranges of 0.982 9 -78.630 6 wg/mL(r=0.999 9),0.996 0-79.678 3 pg/mL(r=0.999 9),0.985 4 —
78.834 1 ug/mL(r=0.999 9) and 0.984 6-78.765 2 pg/mL(r=0.999 8),the average recoveries were 96.08% , 101.75% |,
98.68% and 97.58% , RSDs were 0.94% ,2.89% ,1.55% and 2.64% (n =6),respectively. The precision and repeatability were good.

Conclusion The method is simple and accurate,which can be used for the quality control of triterpenes ganoderic acids in Lingzhi Syrups.
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R ZEWERIE B A 2R BT R T RE RO &
P EERRATE T RIR B AANR e g g
il T2 R B R 2 Wi otk MR BN SRS
FIWR BB I, H 80% LEAREH, B H 1 A5, %
1B B IO, B I, F 2 24578 K BT, 2
U BRI 2 h, B IF R, DB IR TR S B WA 0T e i
FEHIXTEEE A 1,16 ~ 1. 18(60 °C ), ML A FERE 600 g %
IR PR ENIE EERS , UEAL K A& S % 1 000 mL,
Pis], AR RS 2R RO 2K s s R
VI e Z2 ik T, B R R s ORI |
PR SR TSR, b =i R R 2 iR A ) R
PN N EEGRUBT A R & R 2 B RS
FI A 22 2R o s T K e A R R [ D A2y
AR - 2 IR B L) ), JCHE BRI LA
AT N = T ) R BRI A B e, SR TR AR
WOAH €A% (HPLC) 00 T i b W AN RHE R 1)
P, RIZARR Y B A R S 2 BGE IR .

1 MUBR5RE
1.1 Y=

Thermo U3000 Y =5 R4 VA 16,335 1% (55 [ FE 2R« i
IRFFHE AT, A3 LPG - 3400SDN %, WPS — 3000 7!
TLSL Analytical H h #EFE#% , TTC - 3000RS I+ R4
DAD - 3000 %Y ) & FE 51 #5 I % ; XP1OSDR B HL K
F-(H T oy 22— AR - FERI 2 A FD
1.2 A%

REM LS Ny 180517, &K 98.19% ), R Z
iz Gtk 18032609, ¥k 99.30% ), R Z MR At
50 18032603, 75 g 98. 26% ) ¥ T i R JE kAR
YR A R A R 2R BUL st R E Y H AR
RS ] HES S 171030, 520 98. 15% ) KN BALIK,
CNE H Ry gk 4l AR 24 R A3 B 2t

REWER IR A 5 AR5, IR E G 2
A BRA ) LG FE 28 a2l ety A BR 2 w) LR B e
B IR 25 254 BR 2 5] R4 200 e A B2 )

ATV AR S 20 A BR2 R 95 209008 AL, B, C,D,
E PRI 1,

1 HRiEE

By RE TR | RFY O ORF TR BT w5 TR
X-1 1804 04 A X-9 170502 A DL-2 170302 C
X-2 161204 A X-10 170605 A DL-3 170403 C
X -3 170201 A X-11 170701 A DL-4 170404 C
X-4 170207 A F-1 170101 B Q-1 20170602 D
X-5 170301 A F-2 170601 B Q-2 20170604 D
X-6 170304 A F-3 180401 B XL-1 170702 E
X-7 170404 A F-4 180526 B XL-2 171123 E
X -8 170405 A DL-1 170301 C XL-3 180202 E

2 AEESER
2.1 eEFHCCESRGEEAMHR

O 22 HES Zorbax Eclipse Plus Cis #£ (250 mm x
4.6 mm,5 wm); W # : 0.8 mL/min; Wi A . 25 -
0. 05 molL BER — B KR (27 1 73, V/ V), S BE VN ;
FEYL 2 15 °C 5 KK 2 254 nm; #EFRERE . 10 pL 7EH
TS A (a3 LR 1 B T 56 R SR I TR — Uk
JE AR A %o B S VA T, FE BT i AR R R I St g
B, REM C REMR G REMR B REMR A WEHIIE
BB AR T 3 500,23 B B KT 1.5,
2.2 BRHIE

AR ZIR G REZMR C.REMR B REM A
Xof B IS R RS AR E , B 100 mL 25, 0 H A A
HMBEZE, HE | mL & R 28] € 100. 1 ng. &
2R G 100. 3 pg. R 2R B100. 4 pg. R ZMH A 100. 2 pg
PR T A5 X6 Bt 88 YR o G 28 e B 25 mL R SRSV, FH 2
MR SRR AR S WK, FR 25 mL, §IF O 1R LR $2
WO, R 2 g B2 JOR S0 700 21, 2 s o F et
ff H % 2 10 mL I N EEE 2 25, H
0.45 wm SFLUE BT U8, B R, RIAS A3 T A TR o
Hzs IR (KO, e A3k ol ¥ Y0 ) 8% 3 ) % B 42 ko
TR

AU AU AU
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2.3 FEFER

LJm PR r HL 2.2 TR 3 Rh iAW, BERE
10 WL 05 o [958 0 35 v, 7 55 0 Rt V5
Tt VA T € T W A A TG 4 ol I 2 A 0 L B
X T T8, T Jmtk RAF (& 1) .

LR RFEE 4y BIRG B B 2. 2 WU NI A X B
M2 W, A B T 1,2,5 mL, 23 57 & 100 mL 25 5l ;
S mL, B 50 mL 5, 5 HC S mL Fil 8 mL 430l &
10 mL 2558 o A HY B 8 22 20 2, A 6 A Tm) Jo
SR X RV R, e LT G A A AT I A, R
10 L, DAVETRIARE (V) A i vk (X, wg/mL)
S AR BRI TR A B 25 SR L 2,

K2 4ARRS B A A e K

B =27 A2 r 2458 B (pg/mL)
REZBMC Y=T74459X+2698.0 0.9999 0.9829~78.6306
REBRG Y=6681.7X+4317.3 0.9999 0.9960~79.6783
RZ®B Y=7909.1X+1698.1 0.9999 0.9854 ~78.8341
FEZBMA Y=9429.0X+1990.8 0.9998 0.9846~78.7652

2 B R B R M OC 3R 5 28 T ] — Wk JiE
(TR A5 R BE VA TR, F5 AP T i 2 1 J S I 6 IR
GERRZIR G RZR G REZR B MR ZR A M
T RSD 43514 0. 48% ,0. 80% ,0. 78% A1 0. 42% (n=6),
FRAL ARG 5 B AT

HE ML % IR (45 X - 1)25 mL, K
Piiil A 6 Ot W, AT T (0 A5 1 o 2 SR R
PR C REMR G REIR B MR A WY RSD
I3 1.70% ,1.35% ,0.73% ,1.29% (n =6) , W)
BEAERL.

Fog PR R % i BURE (G5 X - 1)25 mL, K
Pl AR A TR, 23 N TE 0,4,8,12,16,24 h IHINE
GRRZM C REM G RZM B MR ZM A VA
) RSD 43310 1.59% ,0. 57% ,0. 73% ,0.50% (n=6),
PR TR AE 24 h WERAE .

TRE TSR < R 2 BORE 15 mL(4i 5 X - 1),
A A R 2R C.(45.20 pg/mL) 1 mL, R 28 G
(102.7 pg/mL) 1 mL, X Z R B(40. 50 wg/mL)0. 5 mL
MRZHR A81. 10 wg/mL) 1 mL, FHFBEE 25 mL, 4%
AR AR, IR i, TR IR A R LR 3,
2.4 HREENE

Fa 2 O[] | A5 R R A i AR 4%
P, TR & A R LR 4
3 Tt
3.1 BEEHHRK

RIS 22 SCik (6], (8 A R 0 - 0. 04%
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A3 mEEKBRERE(n=6)
Ry HRAE(u) AT NEFE() =kE(%) X(%) RSD(%)

FEHBC 40.5879 443819 827603  95.02
40.5879 44,3819 83.8858  97.56
40.5879 443819 83.8858  96.23
96.08  0.94
40.5879 443819 83.008 1 95.58
40.5879 44,3819 83.4453  96.56
40,5879 443819 829940  95.55
FEZE®G  98.9420  101.9811 200.4351 99.52
98.9420 1019811 208.1360  107.07
98.9420 1019811 204.4079  103.42
10175 2.89
98.9420 1019811 200.8459  99.92
98.9420 1019811 2012171  100.29
98.9420 1019811 201.4191  100.49
FEZ®B  20.7509 19.8754  40.0100 96. 90
20.7509 19.8754  40.0384  97.04
20.7509 19.8754  40.4266  99.00
98.68 1.55
20.7509 19.8754  40.5075 99. 40
20.7509 19.8754  40.8211  100.98
20.7509 19.8754  40.3748  98.73
FEBA 88.1535 79.6889  169.6285  102.24
88.153 5 79.6889  165.0304  96.47
88.1535 79.6889  166.5115  98.33
97.58  2.64
88.1535 79.6889  163.7456  94.86
88.153 5 79.6889  164.7505 96. 12
88.1535 79.6889  165.8057  97.44

PR R 7 VUG 2 R DA TR 11 23548, ek IR F5 R e H
FRUER B by 532 B H 4 s 6 5 0. 05 moL/L
AR — S B K VR B A% Rl R (0. 1% BRI 0. 1% H
PR A1 0. 1% VKESER) '~ 3 sl A 2 (0. 8 mL/min 1
1.0 mL/min) FEJR (15,25,35,40 °C )21 LI
0. 8 mL/min i 340~ L HE - 0. 05 mol./ L B iz — & 4%
KIEW (27 273, V/ V) A 15 CHF, H bR IEIE
U, Hor B U BT, 40 Ay o Rl A 228 A O STk
HLEE SR O, R IAE 254 nm P KA H bRIGA 8K
WS 3 A Ry D AR 38 K 8 B B AN TR
ShEAE %A [250 mm x 4. 6 mm, 5 wm B 035 4 (2 HES
Zorbax Eclipse PLus Cis {43+ % 58 Zorbax SB - Cis
{0 e | 7 Inertsil. ODS — 3 & AH {0 1% A A1 7% 43 1
Waters X Bridge €631 ) | Y5 RE A H b 0 15 25 45 (1) 43
3.2 EE&EHHHL

H IR0 A B, 4 b R 25 R Fr e AR N B, R R
S FE BRI B o BT RE S 4 R R 2R B O
%, B A R B RERESE A PR T, BT LA 7 i 7 22
PERAAL , T AR it o At Y VR A8 SRR T, B8
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%4 24 J}th*?%é,\%iﬂ‘li?é%(ug/mll,n:3)

BT REZMRC REZRG RZHRB REZ®RA
X -1 2.708 6 6.6160 1.3889 5.8886
X-2 4.39617 14.384 2 3.1479 11.884 1
X-3 7.608 3 21.007 0 6.0524 19.4892
X -4 7.3317 21.188 1 6.0120 19.976 8
X-5 7.1561 19.8656 5.9236 17.4516
X-6 5.29517 17.293 9 4.4650 14.196 8
X-7 6.4709 19.5419 4.6565 18.695 6
X-8 6.819 8 19.996 1 4.9726 11.884 1
X-9 3.8847 14.4139 3.207 4 11.902 6
X-10 4.0471 13.7877 3.2495 12.4657
X-11 4.2621 9.8572 2.1947 9.7139
F-1" 33.7167 59.0100 37.9569 123.5722
F-2 22.2730 48.147 6 28.2491 122.5903
F-3 21.8538 55.3459 27.4955 115.9916

F-4 18.1897 48.3330 24.2439 96.4579
DL -1 133.256 4 41.938 6 77.1994  136.6669
DL-2" 103.363 0 33.543 1 61.5655 108.2421
DL -3 99.7128 32.0855 59.3880 106.804 8
DL -4~ 121.5872 40.216 6 72.9006 124.2321
Q-1 9.8627 19.956 1 9.710 4 33.6910
Q-2 2.0377 4.5380 1.7752 4.6356
XL -1 5.2785 8.9279 3.8206 12. 866 0
XL -2 6.7455 12.059 3 5.3778 20.1293
XL-3 5.3016 11.2726 5.0259 18.9842

E ARSI R 1 42)5 , BEAE 10 L,

TS TR B AR B 750 1 e A il ik 30 ~ 60 °C A il ik
60 ~90 °C . &Mk . S W %t N B . LR LR AR &
Fig ) ARG R N iR CHR R ) | e A 9 79 ) 4 BBO R K
(2,3,4,5,6 ) ARIEIR I 45 S | H IR AN FH A5 F)
P, RITCTE IR , R LR SRS UK, i ml ik 2038
T B IR HGUR .
3.3 LRSI
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S AT R B(REZR AR K C(REmR C R
2R A)2 IR R 2R T il £ 4
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m ” FE 5 A B 7
8 I 4 5
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