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Differences of Magnoliae Flos from different producing areas based on
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Abstract: Objective To evaluate the difference of Magnoliae Flos from different producing areas by establishing UPLC fingerprint
and determining contents of three effective components of Magnoliae Flos. Methods UPLC method was adopted. The determination
was performed on YMC Triart C1s column (100 mm < 2.1 mm, 1.9 pm) with acetonitrile-0.1% phosphoric acid solution as the mobile
phase by gradient elution at a flow rate of 0.3 mL/min. The detective wavelength was 230 nm, the column temperature was 30 C, the
injection volume was 1 pL. The UPLC fingerprints of 15 batches of Magnoliae Flos were established and the common peaks were
identificated by reference substances. The contents of three effective components were determined. Similarity evaluation, cluster analysis
(HCA), and principal component analysis (PCA) were carried out on the fingerprints and orthogonal partial least squares discriminant
analysis (OPLS-DA) was used to find the different components of Magnoliae Flos from different producing areas. Results There were
10 common peaks in the fingerprints of Magnoliae Flos. By comparing with the reference substances, three common peaks were
identified, namely, magnolin, pinoresinol dimethyl ether, and magnolflorine. The similarity among Hubei, Sichuan and Henan was
0.585—0.793. According to the analysis of HCA and PCA, 15 batches of Magnoliae Flos were divided into three categories,
corresponding to three different producing areas. Seven kinds of biomarkers were determined by OPLS-DA method. The order of
significance was magnolin > peak 4 > pinoresinol dimethyl ether > peak 3 > peak 8 > peak 9 > peak 10, respectively. The contents of
magnolin and pinoresinol dimethyl ether in Magnoliae Flos of Henan Province were the highest and the content of magnolflorine in
Magnoliae Flos of Hubei Province was the highest. Conclusion This method can effectively analyze the quality differences of
Magnoliae Flos from different producing areas and provide reference for the quality evaluation.
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¥ FONARZERHEY EAEIE Magnolia biondii
Pamp.. % Magnolia denudata Desr.=5 i 4 %
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SR B SWN. ITRAREEA KT
FERMICE, (FHRATEZ) KHHFI R R B
RAF MG Z R, FREESZEKR
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A HE F IR B s 1681, o — e K A PR R
WA R TR D . R E 2%, XA
F] (R, R AEAE B RO AN E, AR S5
DU B OB (i 7% (UPLC) R4t &
BCo3 A8 B, BGOSR I A R g, A A
ANTE) = b S B M 0 B 22 e, A TR b
REM I EIFN RS F .
1 UESHG
1.1 4&5

Waters H-Class A4 s G (LA (GEEIRES
HAFD; YMC Triart Cis i (100 mm X 2.1
mm, 19 um, HA YMC A#]), hpz—KF
(ME204E, MFr#-feRZ Aw)D; A AL —RTP
(XP26, HERFE-FERIZ A 7w 3600 B H 72 —K
P CRATITASINES) ;s KQB00D Y 5 ki
veas (R A MERA IR AR D) HWS28 AUHE IR
Kitss (Bl —EREARARD; BaK AR5
(Milli-Q 2%, TEEERwMEHRAFD.
1.2 RFIS5HH

PRGAEHHEE. O R ATRAFD,
g CREETRFZ AL FIA R A FD Ntaikg,
HAeRAE N ord. sTRBAZER (ItS
110882-201708, Jsi & /r 4y 96.5%, HIE &2
e 7R ); ARE1eh (L5 wkql7063003, Jiis:
SECN 98.0%, DUI4Ew & MR AR A D 14
fEZ —HEk (k'S 1506434, g/ HCN 100.0%,
P 3 TE AR SERXTIEZGH (HkS 121079-
200704, HE e 15 fhE T2
LR — T 25 PR R B A 25 4 8 R
2 BHEYI ¥ AE Magnolia biondii Pamp. [ T-154¢
wH, AR, BFE (REZ) 2015 AR
€, ZIMEREINE 1

Fz1 15 MFERGMKIREER
Table 1 Origin information of 15 batches of Magnoliae
Flos

RS it s 7

S1 G1703119 WtBEEETT
S2 G1703120 BB EE

S3 G1703121 Bl ==

S4 G1703147 bEREc R T
S5 G1703148 T I T
S6 G1703149 T I L T
S7 G1703182 e A4 FE BA T
S8 G1703183 A M
S9 G1703184 A BT
S10 1808113 T A W B T
S11 G1808114 TR B W B T
S12 G1808115 T A W B T
S13 G1703022 VU)o
S14 G1703023 IRy ITH ]
S15 G1703024 VU)o

2 FEEH#R

2.1 ZFEFRHH UPLC I8 ELHIE L

211 (k&M i YMC Triart Cis (100
mmx2.1 mm, 1.9 um); AN LEE (A) 0.1%
WA (B); BREEHEML (0~15 min, 10%~15%
A; 15~25min, 15%~38% A; 25~35min, 38%~
44% A; 35~39 min, 44%~100% A; 39~40 min,
100% A), AFAE 0.30 mL/min; &K 230
nm; FEA 30 °'C; BEFEEN L ul.

2.1.2 XTSRRI & B E R HEE. K22
JE 2 AR 22 AR B RIS =, I 50% & B il B Er
AR W 50 pg/mL. KZJEER 80 pg/mL. K
280 100 pg/mL PR A5 IE A TR

2.1.3 XM IRYER IS BCE T EZ
M%) 02 g, FERRE, BREMEIRT, K%
A 50%Z 8 50 mL, FREFE, @FEGE (D%
300 W, #i% 40 kHz) 45 min, 74, HGERE,
F 50% L BN IR R R, fRE), 8, EXekuE
W, ENf.

2.1.4 HEASIERIIH S BEERAMBAR G =
S 29 0.2 g, FEEWE, EREHEVEY, B
NI 50% .0 50 mL, FREE, @AEAE ()
Z 300 W. #i% 40 kHz) 45 min, 4, FHGER
&, M 50%ZEEth Rk E, RS, e,
HRsLygi, BIfE.

215 MHBEERE W¥rREL4HM (M5
G1703182) Htilamiwml, % “2.1.17 TN #hE M)
RIS RE 6 Ik, KRS, DAKREAR
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FOitE NS RIE (S, HESIEEHRYGES S
R DB PR AFL XS (B I ) R AR S 0 TR B RSD {453/ F
3.0%, FKUAIXANEEE RLT.

21.6 HEEMRAE  HUE AR E RAM B R
(fit5 G1703182) it 6 fr, 4% “2.1.47 LU FfE
() ARt VA VR 4 T 4% 6 M BRI, il
BEREE, RETRSCERE, DK IR R ikl h S
MR, TR LA RS0G5 2 BRI [ AE X OR B B[]
FAEXTUEE AR RSD H¥/NT 3.0%, KIHZ AR
HHERLT,

217 REMHAE WFEHRAGHM (Hts
G1703182) HtiAMIAW, 7 7lfE 0. 2. 4. 6. 8.
12, 24 h HEFESHT, RARSC g, DIRZIER G
W RS RIE, THE & IA RIS S IRIE AR XS
{5 B4 B 1R) A AR g T AR RSD 5. 35/M T 3.0%, 1t B
BER BVAVRAE 24 h NEaEME RIT

2.1.8 fREUENE R KA R E B 15 it
HIGMEES, % “2.1.47 TR HEE ML 5 A 7R
T S R AW, I XTI, %
“2.1.37 T J5 ik & 0 258 S WiE T, o A
P “2.1.17 TUNRE IS, BEEEIE, i
SR EREE, S HEaEE, K 15 frR
M IRSUERE SN 25 il Fe SRS AR AL RE AR
ARG WA, g5 N SI HE& (S
G1703052) R4 K AZRENE, Ll 2 SEh
Mark UE3EAT ORI (R AR I, RIS kAT 420 UL,
15 fitE HZG MR a2 I LK 1, PP EE
A B R IRAR SRS, W 2. ERIFHIE T
BRI, DL R 55 0] R 0 OR B B TR) 3R AT X, OF
SEERANRIOIE E, BE g 2 R ZETERR, 1§ 5
NRANEER HIEE, UE 6 AARZEER. HTARZENER
NFERMEERYS 2 —, SRH5AE, JEHZ
R TSR AR B K, 0 B BT, PRI R =2
NER ke HZRIE, brEH 10 N EEfRguE,
THEL -8 SU0G (AR X O B B B) ARG I T AR, %48
SO FA AR BRI 1] RSD B E 0.05%~1.39%, #H
ST TR A RSD {H7E 14.86%~107.18%, 459 W%
2. 3. DLERXTRRZM NS, FIRAMFEMIEA
BIBER 10 NG FRaies S50 e 2G04 (il shorE B €2
TEIERENS— X, Wi 15 LR 2hht 5t iR 2544
BRI —8E, 10 MEATESIERER P R AR ¥ 52
IR RHE

2.1.9 AAMUEZVHAR SRA “ 2yt ia st i AR L

6(S)

i S N
i T R W ET O
| PN | PP PRSI R 1 1§ W, U Ty
) WURNTE APl I . AJ.JT,, »I, E, Hl : T
:I:L L e —h .J.AJ. .,,w,x.::ml e jm el st
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t/min

2-RZEAENE 5-ANER THIEE 6-RZJREK

2-magnolflorine  5-pinoresinol dimethyl ether 6-magnolin

Bl 1 15#t3FRZ#H UPLC e EIE
Fig. 1 UPLC fingerprints of 15 batches of Magnoliae Flos
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2-RZETE S5-I W 6-RERE
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Fig. 2 Reference fingerprint of Magnoliae Flos
FEVE R 87 T 15 b FLA R R aU BT BOAR R,
B CGR 4, ZRExR, UBRKDTX, /X
{3 R M TR SRS A U (B2 KT 0.90, AN
P X B DY AL 2 R AR SR 250, FRAUA
AR T 0.90, fH 5T RS X 2544 A AU
FE XA 0.585~0.793, UiHINU I, WAL SR 244
ARy b S R AR ORI 2 57
2.1.10 EZ5Hr  {FH SPSS 20.0 #fF, Lh10 4
A RO I AR AR, K Z 130 ikEtT
HAE PRI ALEE, AR EEEAT RGURE, 4
RILE 3, 15 by RGMHPER K 3 28, WL, 1)1
TR 3 AN X F R S H R A, kR4S
SRR 5250 VIS, RBR 4 R 515
SR AR ALEE T S48 AR .
2111 FEBAHHT (PCAY FIE Rdse /) = 3fei:-
F5 587 (OPLS-DAY  kH] SIMCA14.1 #ft,
LA 10 AN St 4 guide e i AR AR o B 8 AR Bk AT
PCA, IS Ny, RBTTHR R IA 2 99.5%,
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Table 2 Relative retention time of common peaks in fingerprints of 15 batches of Magnoliae Flos

e FERS O B I 1)
M W1 w2 g3 k4 I 5 e W7 I 8 I% 9 I 10
S1 0.211 0.286 0.694 0.901 0.976 1.000 1.026 1.051 1.094 1.160
S2 0.215 0.291 0.694 0.901 0.976 1.000 1.025 1.052 1.097 1.164
S3 0.218 0.297 0.695 0.902 0.976 1.000 1.025 1.051 1.097 1.163
S4 0.216 0.292 0.694 0.902 0.976 1.000 1.026 1.052 1.097 1.164
S5 0.218 0.296 0.695 0.902 0.976 1.000 1.025 1.051 1.097 1.164
S6 0.215 0.291 0.694 0.902 0.976 1.000 1.026 1.052 1.097 1.163
S7 0.214 0.291 0.694 0.902 0.976 1.000 1.026 1.052 1.096 1.163
S8 0.215 0.291 0.694 0.902 0.976 1.000 1.026 1.052 1.097 1.164
S9 0.209 0.285 0.694 0.902 0.975 1.000 1.026 1.051 1.094 1.161
S10 0.215 0.291 0.694 0.901 0.976 1.000 1.026 1.052 1.096 1.163
S11 0.215 0.291 0.694 0.901 0.976 1.000 1.025 1.052 1.097 1.164
S12 0.209 0.284 0.694 0.901 0.975 1.000 1.026 1.051 1.094 1.160
S13 0.215 0.292 0.694 0.901 0.976 1.000 1.025 1.052 1.097 1.164
S14 0.214 0.285 0.693 0.901 0.975 1.000 1.026 1.052 1.097 1.165
S15 0.214 0.285 0.693 0.901 0.975 1.000 1.026 1.052 1.097 1.165
RSD/% 1.25 1.39 0.08 0.06 0.05 1.00 0.05 0.05 0.11 0.14
#*3 15 MERBGMIELEELBIENEXTIEER
Table 3 Relative peak area of common peaks in fingerprints of 15 batches of Magnoliae Flos
o 2 AE X W T AR
~ I 1 I 2 % 3 i 4 %5 i 6 i 7 I 8 % 9 % 10
S1 0.267 1.028 0.066 0.240 0.519 1.000 0.290 1.603 0.055 0.222
S2 0.193 0.955 0.059 0.241 0.500 1.000 0.290 1.584 0.055 0.222
S3 0.244 0.919 0.059 0.236 0.498 1.000 0.285 1.537 0.054 0.218
S4 0.010 0.066 0.042 0.020 0.591 1.000 0.123 0.255 0.050 0.073
S5 0.008 0.077 0.045 0.018 0.603 1.000 0.131 0.219 0.052 0.065
S6 0.060 0.277 0.039 0.015 0.517 1.000 0.122 0.229 0.055 0.072
S7 0.050 0.227 0.038 0.021 0.589 1.000 0.131 0.268 0.048 0.078
S8 0.012 0.087 0.041 0.016 0.565 1.000 0.131 0.251 0.052 0.077
S9 0.051 0.276 0.034 0.018 0.516 1.000 0.178 0.215 0.047 0.055
S10 0.072 0.390 0.032 0.027 0.538 1.000 0.202 0.226 0.053 0.050
sl 0.069 0.355 0.034 0.024 0.555 1.000 0.214 0.197 0.055 0.044
S12 0.074 0.380 0.032 0.019 0.578 1.000 0.196 0.168 0.050 0.036
S13 0.043 0.677 0.062 0.139 0.402 1.000 0.580 1.334 0.142 0.129
S14 0.049 0.801 0.034 0.103 0.390 1.000 0.594 1.277 0.145 0.131
S15 0.043 0.762 0.060 0.131 0.356 1.000 0.657 1.290 0.150 0.126
RSD/% 99.39 69.87 27.51 107.18  14.86 0.00 66.97 87.56 54.79 61.98
F 4 15 HFERAMHEMUE
Table 4 Similarity analysis forms of Magnoliae Flos
FE S S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14  S15
S1 1.000 0.994 0.994 0.588 0.744 0.699 0.699 0.645 0.692 0.723 0.701 0.689 0.961 0.956 0.959
S2 0.994 1.000 0.985 0.586 0.743 0.696 0.697 0.643 0.689 0.721 0.698 0.687 0.955 0.950 0.960
S3 0.994 0.985 1.000 0.585 0.740 0.694 0.695 0.641 0.688 0.719 0.696 0.685 0.956 0.951 0.961
S4 0.588 0.586 0.585 1.000 0.939 0.973 0.978 0.993 0.976 0.953 0.961 0.954 0.712 0.636 0.708
S5 0.744 0.743 0.740 0.939 1.000 0.990 0.989 0.965 0.988 0.993 0.992 0.992 0.792 0.772 0.790
S6 0.699 0.696 0.694 0.973 0.990 1.000 0.997 0.985 0.999 0.994 0.995 0.993 0.773 0.734 0.770
S7 0.699 0.697 0.695 0.978 0.989 0.997 1.000 0.993 0.996 0.988 0.990 0.987 0.775 0.725 0.772
S8 0.645 0.643 0.641 0.993 0.965 0.985 0.993 1.000 0.985 0.966 0.972 0.966 0.742 0.669 0.738
S9 0.692 0.689 0.688 0.976 0.988 0.999 0.996 0.985 1.000 0.996 0.997 0.995 0.776 0.740 0.773
S10 0.723 0.721 0.719 0.953 0.993 0.994 0.988 0.966 0.996 1.000 0.999 0.998 0.793 0.777 0.791
S11  0.701 0.698 0.696 0.961 0.992 0.995 0.990 0.972 0.997 0.999 1.000 0.999 0.777 0.758 0.775
S12 0.689 0.687 0.685 0.954 0.992 0.993 0.987 0.966 0.995 0.998 0.999 1.000 0.761 0.747 0.758
S13 0961 0.955 0.956 0.712 0.792 0.773 0.775 0.742 0.776 0.793 0.777 0.761 1.000 0.972 0.997
S14 0.956 0.950 0.951 0.636 0.772 0.734 0.725 0.669 0.740 0.777 0.758 0.747 0.972 1.000 0.972
S15 0.959 0.960 0.961 0.708 0.790 0.770 0.772 0.738 0.773 0.791 0.775 0.758 0.997 0.972 1.000
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Fig. 3 Dendrogram for systematic clustering

Horbr 2 DMERS R TTIRERIAF] 81.2%, Q2 A
0.919, IEMIMEAIE 2. LL PCA 34 ik iARAr &
3% Scores I Loading K (B 4. 5), 45HE
7N, B TUNIFRTRE 3 72 X 25464 40 Tl SR AR L
3 MAFMIXIR, 152FAFHIX 5, BB [F=H
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Fig. 4 Scores scatter plot of 15 batches of Magnoliae Flos
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Fig. 6 VTP plot of Magnoliae Flos

22 AYURSTBINE

221 ZEMXRARFELE BIIER ZHEBE. K2R
AR IR E R, FB%RE, I 50% s
Wt i) S 2 0 MR A Tl 2R - FE 1 010.54 pg/mL,
K2ZJE R 1 439.281 pg/mL, AK2Z7EH% 739.753
pg/mL TR G X BB i 2. K % S BUR A 0 I8
il 0.1, 0.2, 0.5, 1.5. 2.5. 5.0 mL, 745l
B 10 mL 2, I S0%ZmEEZIE, #h, 15
F kA ZE — Wk 10.105. 20.211. 50.527.
151.581 . 252.635. 505.270 pg/mL, A& 2%J§ &
14.393 . 28.786. 57.571. 143.928 . 431.784 .
719.641 pg/mL . K = fE Bk 7.398 . 14.795 .
36.988. 110.963. 184.938. 369.877 ug/mL ] %
FUNE IR SIS, o R BRI R 6 AR
WP IR AT R L ul, 1% “2.1.17 TR i
AR e, DA g I BN A AR (Y),
o 0 R B O AL AR (XD HEAT MRS,
cxilbrERh Ze, 3 FhR o M 1 [al )3 77 R AN 2
70, [ L3R 5.

222 SR H “2.0.47 TR AHS S AT,
P “2.0.17 TUR GRS RE 6 WK, A e
K OHEE. RZEARRMAR IR, JFiT5E
AR —HEE. AR R ETEARIE I RSD {8
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Table 5 Regression equations coefficient correlation of references and linear ranges of three effective components

Xof LR PETEE/(ng-mL ) it ih 42 R2
FaRR R = FE 10.11~505.27 Y=10 027 X+2245 0.999 9
AZNRER 14.39~719.64 Y=7016 X+19 545 0.999 5
Y N 7.40~369.88 Y=7221 X+6316 0.999 9
58 057%. 0.68%-. 0.29%, £5RFIAMEKEE 227 FEmWE B 15 #rBAEMBME, %
ERAF “2.1.47 TR 7HA A RS, “2117 1

223 FawErili B “2.147 TN S
W, % “2.1.17 OUR RS BITE 0. 2. 4,
6. 8. 12. 24 h FFEAHT, CFMAMEZR ZHEE. A
AR AR ZEACHR A TIAR ,  FETH BEAS R (] s
MR BRSO K 24 TR A 1 A RSD
&, 20514 0.81%. 1.26%. 0.95%.

224 BEEMHERE WFERMKERAGHHAR, #
“2.1.47 TUNHAE AR I % 7 VA 6
MRk VAT, IFH% “2.01.07 TR € i & 1 kR
52, THEMIER ZHE REARE. ARETEWIN R
B8 58 20.02. 50.10. 4.92 mglg, RSD 1H
SN 1.52%. 0.27%F1 1.95%, BiHliZ7iEEE
PER LT,

225 JFEREICRREE  BCERAM R (HtS
G1703182, it =5 i) £ 0.1 g, MEEME, %k
SRR A R R . K2R R ARCEAERRK)
HEEAN 1105, 101 & 1:15 InAMiExR_H
fif. KZHEER. ARZAEINTR S, FEFELBIPAT 3
By, 3% “2.1.47 TUR 5k 9 i s, 1%
“2.1.17 TUN SRR E, THE 3 M
[FISCRIE K. RSD H, AMRER —HlE. KEJEHR
AR 22 26 B 09 0 #F |1 W 2R 2l O 95.20% ~
99.71%. 95.94%~101.99%. 90.42%~99.65%, ~F
BIMFERISCR 258 98.16%. 99.42%. 96.99%,
RSD 4%~ 1.60%. 2.15%. A1 3.00%, ¥/NT
4.0%, FINZ T IEAER S R LT

2.2.6 HAFEE AL BARTH A AN BT A
FEAS A HIAFIAS R (A5 R4, HUR —Hth-F 3824
MRA G =50 4 02 g, KWEKE, T4 6
U, % “2.1.47 TUR 74 6 BN IR TR, 1%
“2.1.17 WUN ISR SERENDE, tHEMIRERE
. KZHEER . ARZI0HRI & 0 200 N
20.18. 50.87. 4.99 mg/g, 5 6 {7 FEE M IRIEAE M
(] RSD 4359 0.56%. 1.27%H1 1.69%, #Bi%/)7
T R R R

T ERERAERENE, CROIEE, #AMRETHE
FHCAE AR 2R Z K R 2= 3 AR 22 T80
TR, GIRNE6, 15 #MEFHAGMAANER Z I,
AR Z R R ZAE I S B AE 1.71%~8.02%.
#z6 HENELER (h=15)
Table 6 Determination results of samples (n = 15)

5 ER A% RZEAEER% RZEAEH% BE%
S1 0.69 1.54 0.86 3.09
S2 0.67 1.45 0.80 2.92
S3 0.64 1.43 0.78 2.85
S4 2.42 4.35 0.17 6.94
S5 1.97 3.79 0.14 5.90
S6 2.49 4.43 0.80 7.72
S7 2.12 5.40 0.50 8.02
S8 2.09 4.62 0.19 6.90
S9 1.69 3.83 0.55 6.07
S10 1.61 2.77 0.67 5.05
S11 1.54 3.07 0.60 521
S12 1.84 2.32 0.72 4.88
S13 0.36 1.03 0.38 177
S14 0.33 0.99 0.43 1.75
S15 0.31 0.99 0.41 171

(FREZG8L) 2015 HFRRE R IR E AR 2
TEEHSENAMLT 0.40%, 15 HtEES AT &24
S RE, FAiiAE e 3 MR A IR R A A
HRARZMRER 3~4 %5, TR 9 HEZiHAR
ZHREM S EALMRER 6~14 £5, PU)IF=Hm)
3 LM AR BRI E R GIIRER 2~3 17,
PbAh, ARETEHRI &= LA db i, AR —HE
Ve R R R, 3 P RUR A AR, DA
PR, A BINIEIAER 2~3 %, DU 3~5 1.
3 g
31 BIEEHRERE

5 HPLC #itk, UPLC LR #ERE . 0 Eft
D15 Sy ATIT 4G R, 7E A 25 e SURRAE S T g
SEJTTAR BRI, ARSI R UPLC i, fE 45
min P, BI5EREZEEE T R0, A s
RO KL R LR 3 PG RO 4
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BSEREAERF G e E IR, 3 M LEWIATE 230
nm Bt A B KRN, HoAR o R A R I, 230
nm bR H R, mSAERK, HELEFR,
DRI E £ 230 nm A Jydia S0 A2 U ) ks il
Wk o VBN IR 7 16 25 2 T HE I -0. 1% 5 BR VA
CTE-0. 1% R 1A VRURI FE R -/K 3 R 71 R G BE it
M BRR, SR EIR, LLOHE-0.1%B G H
TBAH, &t I R, o3 B BT . i
FEMERE, 4% 5T YMC Triart C1g (100 mm X<
21 mm, 1.9 pm) ik, Waters HSS T3 Cus
(100 mm X 2.1 mm, 18 um) ffiff:. Waters
Acquity BEH Cig (100 mmXx2.1 mm, 1.7 um) i
FEAD Waters Cortecs T3 Cig (100 mmX<2.1 mm, 1.6
um) EREREIX 4 AN [E] S R SRR A i
gE SR EE & IR E 0 BAR, SR
N, FKH YMC Triart Cig (100 mmXx2.1 mm, 1.9
um) A, S ERE I BRSO Rt .
32 HIXBmAEHIEAEER

TEJNEM SRR, 20 % AN [ PR LA 771
(HEE, 50%H IE. 30%FHEEAT 50% L85 $2Hs
A GHEA. Bl FEEETE (30, 45, 60 min)
HATHLE, DLk IE R SRR DL K 3
A RO 1) B B N 5848w, RIG E AR IT
%, REIR, LL 50%ZESEEFE S 45 min, #
TGN E S S =
3.3 I EEMEE R S HITEN

F# (EFA Magnolia biondii Pamp.) N
WIHTRAR, AT 3R 400~2400 m i3 bk,
ZRFEM, WHERFERD, FESATIE. W
JE R DY ) 2 0, 15 ko 5 245 4 55 SR S AR
PWH 10 MNMEERELUE, @ XSRS 3 A4
ARG, AR ENRR. R HERAA
e MPUEVEN SR BN, FE XM,
LB & R, AFRMAE X, Wb, VIS5 A7
R ZESR, HCA fil PCA 70Hr# 15 fitzh4f
SN 3 K, FFXTRARIPFEX, OPLS-DA 73t
KA 7 AN ERIEY, VAR X E R AMT
WA R E R, EMERTRESAM T
KRB, SR TERRZE DM K.
34 BYUBSTHINESHH

15 #tZH 3 PA BN BIESE RN, K

SRR SR, MR R TS
PO, ARZEREE & R 25 SR 6~14 17,
AL 3 SRR 2 AEHR N & B fe e, H 3 fbgipR =
TET & R E . (PEZ) 2015 SFERREHE
I PR Z G2 S IR bs, (2 oI
s ARV 2 R MR E . 2
Bk, BEXIAFERIZhRE LR, RIFAEH A R0k
AR, B, AoZRnZ AR S ENE, R
e RAEAE R 2R AN, I B & 24 7
o ASCAERRSUEIE LA b, A Rk AR
SRR R G R BRI E, A
2 MR SO R i R A M SR B 22 5, %07
PR, LREivksE, EREVERL, ik, f6E
AR AR REM RN Z R, A
[ 7 4 SR 2 M [ =N R IS
HBAHAR FIANHE ARG LEA 5 F R

SE 3k

[1] " EZd [S]. —&B. 2015, 182.

[21 Z&f FFRAFERS RABEEEGF D] RO F
R K, 2013.

[81 TAKE, w7, fkFHE. 3 FZGIAE ARG R AT A
R[] HEEEZ SR, 2012, 9(16): 12-14.

[4] B FRERMWPUEREE RGBT [D].
I WL EE 25K, 2011

[6] Wi 307 B MIE AT [D]. Gre: WWARPEE
2K, 2008

[6] HELE, Wi, BUFE, & FRPERBRESAE
B BOBAR (i A I vk S SR (9], B
% [H [ [E 24, 2014, 25(7): 1598-1599.

[71 #REZE, 5K, (T E¥F, %. UPLC-MS/MS % [F il
EXFH 12 MoRAEE [I]. TEZE, 2019, 41(5): 1069-
1073

[8] e, WkPHEE, M0, %5, TEAE o g
KM T EARZ R FE S 2WE [J]. WEHEZ
KE2E4R, 2016, 36(10): 39-44.

[91 BREH.FRAMERSN HPLC L EHEM A [J].
KR RN, 2014, 8(11): 7-9.

[10] ##, BRABUK, BRObH, . Wm0 GO e H 250
FAHMIRAH [0 =rhBERZi4E, 2012, 33(6): 70-
72.

[11] FARTREEZRY:. hZREI (B [M]. 28 2 hk. |
g B REROR i, 2006: 1616-1619

[FriEsds B E9A]



