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kernels, and Magnoliae Flos bracts
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Abstract: Objective To analyze the volatile components of Magnoliae Flos, Magnoliae Flos kernels, and Magnoliae Flos bracts and
compare the differences of these components in order to provide a theoretical basis for the usage of kernels of Magnolia Flos in
classical famous prescriptions. Methods The volatile components were extracted by steam distillation and analyzed by gas
chromatography-mass spectrometry (GC-MS). The volatile components in different parts of Magnoliae Flos were identified by
searching the retention index in the mass spectrometry database. The relative content of volatile components was calculated by peak
area normalization method, and the data of GC-MS was further proceeded by principal component analysis (PCA). Results The
average volatile components content in Magnoliae Flos, Magnoliae Flos kernels, and Magnoliae Flos bracts was 1.70%, 6.79%, and
0.45%, respectively. The numbers of compounds identified by GC-MS in those three different parts were 87, 82, and 85, respectively.
These compounds mainly included terpene olefins and alcohols type chemicals. PCA method was then applied to process the GC-MS
data and distinguish different parts and habitats of Magnoliae Flos. Conclusion The volatile components in the kernels of Magnoliae
Flos were generally the same as those of Magnoliea Flos, while the content of which was much higher than those of whole flower bud
of Magnoliae Flos. The results indicated that it was rational to use the kernels of Magnolia Flos in classical famous prescriptions.

Key words: Magnoliae Flos; kernels of Magnolia Flos; volatile components; GC-MS; principal component analysis; terpene olefins

S 9 Magnoliae Flos W3 T (MR ARZ), 5 &0, BAGHEEHFOIEYN, FHRAFHEP,
Sy b, HPRRMRE, AMEZ, WLEUAGE, B FECREEEIER, iR, RE. &

WA HER: 2018-12-17
&N B & (1994—), L, (EEWiL, HRTRNRA=WNSE 558, Tel: (021)64252844  E-mail: hjhuali2012@163.com
HBIEEE WO (1970, L, #ER, WL, WERAEWSEE ST, Tel: (021)64252844  E-mail: huping@ecust.edu.en



* 1556

¢ $ % Chinese Traditional and Herbal Drugs 35 50 % 28 78 20194 4 A

AN BRI EA S AE . F RERIIE, BRI
PR ARG OANENKES. ZFIMRE
kR, FEREERNG, B EHR. MANY
ARG, S FRONAEAEs, W R NOATEE A
8T, Wl 1R, PERAMFER . KT
FAET (EAMKR) hpmd “R w2k, A
ez Bl e F 0oy RATHER. el 2 251

TR FR
1 ¥R, FRECMFERER
Magnoliae Flos, Magnolia Flos kernels, and

FREF

Fig. 1
Magnoliae Flos bracts
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Table 1 Content of volatile oil of 15 batches of different

parts of Magnoliae Flos
gl 5 GRS
¥R R SR )T
I 7 e BH nyl 1.75 7.76 0.48
ny2 1.88 6.95 0.54
ny3 1.82 6.73 0.40
ny4 1.98 7.84 0.30
ny5 1.56 7.66 0.32
ZIETE yx1 1.67 5.98 0.57
yx2 1.50 6.13 0.47
yx3 1.55 6.11 0.42
yx4 1.35 6.19 0.40
yx5 1.43 6.08 0.42
R L Is1 1.59 7.83 0.47
1s2 1.53 6.29 0.57
1s3 1.94 7.23 0.42
1s4 1.80 6.45 0.50
1s5 2.09 6.69 0.47
¥IMH 1.70 6.79 0.45
RSD/% 12.80 10.30 17.70
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Fig.2 Total ion chromatograms of volatile components in Magnoliae Flos (A), Magnoliae Flos kernels (B), and Magnoliae Flos bracts (C)
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Table 2 Identification of volatile components in Magnoliae Flos, Magnoliae Flos kernels, and Magnoliae Flos bracts

¥ 771 : N , . " U TRTAR | HE /%
Byt tp/min WEH) ¥ RI RI YHE wAL TRES

[ ses 7.21 o FE I CioHy6 926 924  0.04 030 0.03
7.47 o-JR M CioHy6 933 931 054 238 0.45

8.01 WM CoHyg 948 946 024  1.07 0.11

8.84 FeH CioHig 972 971 128 459 0.58

9.03 B-IR CioHy6 978 975 1.80 4.9 1.41

9.44 HEESE CioHyg 990 989 039 127 0.18

10.08 o-7K T CioHyg 1007 1004 004 0.16 0.02

10.19 3-EE N CioHy6 1009 1007 002 0.07 —

10.52 4-BEIT CioHyg 1017 1014 031 0.84 0.13

10.90 £B-LeAE)E CioHy4 1026 1028 0.67  2.00 0.48

11.31 i =-B- 2 s CioHyg 1036 1037 0.08 — 0.05

11.75 SR-B-Z i CioHi6 1046 1046 005  0.12 0.03

12.26 y-RA TG CioHys 1058 1057 099 215 0.45

13.42 SERA I CioHys 1086 1084 017 028 0.10

24.58 S-H A I CsHys 1334 1337 0.05 0.04 0.05

26.07 o-fK =25 CysHyy 1368 1372 0.01 — 0.02

26.35 o- iy B CisHas 1375 1376 046 025 0.71

26.87 B- 2 EE Az CysHay 1387 139 021 0.15 0.22

26.98 B-445 7 4 CisHas 1389 1394 1.09 036 1.17

27.69 E= CisHay 1405 1407  0.02 — 0.03

28.03 o-FFAH I CysHy, 1413 1414 0.19 0.12 0.37

28.33 VEKidp CysHyy 1419 1418 381 254 5.97

28.69 B- 7 B CisHas 1427 1428 0.17  0.08 0.35

28.87 R -a-F A CisHas 1431 1435 0.16  0.08 0.29

29.42 JRi=R-3, 545 2 90 — ) CysHas 1443 1444  0.07 — 0.05

29.85 -4 A MM CysHay 1453 1451 214  1.38 3.20

30.04 eyt CysHau 1457 1460 056  0.36 0.65

30.16 -4 22 9h-3,5- ) CysHyy 1460 1453 023  0.06 0.25

30.85 y-AK 22 I I CsHyy 1475 1477 093 049 1.23

31.15 #H 545 D CisHay 1482 1480 477  3.90 4.79

31.75 H&EE CisHyy 1495 1492 143  0.90 1.59

31.92 oK == 7 CsHyy 1499 1498 129  0.67 1.66

3225 -4 B W CsHy, 1506 1508 042  0.19 0.37

32.37 B-Et % 2 ) CysHay 1508 1508 032 0.17 0.54

32.60 ARV CisHas 1513 1510 147 053 2.24

33.07 S-FEFA M CysHyy 1523 1524 021  0.09 0.36

33.47 FAA-1,4-—0F CysHas 1531 1528 039 0.13 0.32

33.68 o-FE AR I CsHyy 1535 1537 039  0.10 0.52

&t 27.41 3241 30.97
il JA 12.79 5T -4 A CoHO 1071 1068 059  0.69 0.18
14.23 75 TR CioHisO 1105 1100 379  3.10 4.05

1522 S 3 -K 2011 CioHO 1126 1125 018 0.16 0.16

16.58 IKAE RN CHisO 1156 1155  0.59  0.53 0.43

17.34 2- PRI CoHiO 1173 1173 036 029 0.28

17.78 (—)-4-F2 I CoHO 1183 1182 124 1.00 1.68

18.59 oA T P CioHisO 1201 1197 500 396 4.85

19.13 J= A A B CioH;sO 1213 1211 0.07  0.06 0.04
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#EK 2
Tl ) N . . U TR 5 b/ %
Byt tp/min WwEY ¥ RI RI YE FAL TRES
19.83 PR CioH;sO 1228 1228 006 0.1 0.07
20.00 I CioHyyO 1232 1231 135 122 1.77
21.06 2 Il CioHisO 1255 1254 1.10 1.15 0.94
23.37 eyt CioH4sO 1307 1305 003 0.03 0.02
32.94 BEVE g CisHyO 1520 1517 461 277 5.53
33.87 P CisHyO 1539 1543 0.10  0.02 0.07
34.97 PEAE AU CisHyO 1562 1564 0.67 043 0.66
35.69 T G D-4-1% CisHyO 1577 1574 556 622 2.84
36.06 R CisH,O 1585 1585 021 0.10 0.25
37.48 BEVE I T P CisHyO 1614 1613 026  0.09 0.24
38.93 AR VNS CisHyO 1643 1640 182 085 2.34
39.03 o-fk = g CisHyO 1646 1645 161 214 1.77
39.13 S-FEFARE CisHyO 1648 1647 0.64  0.35 0.74
39.67 o-FEAA B CisHyO 1659 1653 473  3.39 4.42
41.15 - B2 I CisHyO 1688 1687 023  0.09 0.25
41.38 HE Rz CisHxO 1693 0.07  0.07 0.02
41.47 (Z,E)-% 5 W CisHyO 1695 1695 0.10  0.10 0.10
4220 (Z,2)-% 5 X CisHO 1710 1713 043  0.85 0.30
42.99 LB CisHyO 1726 1722 12.80 13.54 15.20
it 4820 4331 4920
fis 2% 16.39 TFE CioHsO 1152 1153 027 0.38 0.12
20.34 PBIE g CioH;O 1239 1241 0.08 0.15 0.04
21.70 o-FriE g CioH;O 1269 1267 014 019 0.09
43.67 2 -4 A CisHO 1739 1730 070  1.40 0.64
&t 1.19 212 0.89
[EES 9.23 R 5 P e CgH,,0 984 985 0.04  0.06 0.05
13.51 ZINTE] CioHO 1088 1088 008  0.09 0.06
13.62 2- T CHO 1091 1091 0.06 0.07 0.06
16.17 e CioHiO 1147 1147 366  3.70 2.56
22.77 21— CiH»O 1293 1291  0.03  0.03 0.05
29.60 B S Y Ci3H»O 1448 1448 045 024 0.64
it 432 419 3.42
fi s 11.22 1,8-#%mF 2% CioHsO 1034 1034 870 12.65 5.77
14.51 IR ok CHsO 1111 1112 009  0.07 0.08
35.80 VEXUE CisH,sO 1579 1580  0.28 — 0.90
&t 9.07 12.72 6.75
FRARIRZE  19.34 AN YA CHy0, 1217 1217  0.03  0.02 0.02
20.83 77 KR £ CipHpO, 1250 1248  0.02  0.02 —
22.33 e 2.1 C,HyO, 1283 1285 066 0.6l 0.44
25.12 o-FA T B 2, 1 CipHyO, 1347 1350 034 025 0.33
25.26 HIF C,H,,0, 1350 1354 0.03  0.05 0.02
26.53 MWL CipHy0, 1379 1383 0.02  0.04 0.02
48.26 (E,E)-%H WBE 2.1 C;sHyO, 1833 1837 050 0.70 0.27
54.33 R WAYSH. A CiH;0, 1983 1984 015  0.15 0.60
56.75 9,12~ )\ )R H lig CigH3,0, 2094 2094 0.02  0.02 0.04
&t 1.77 1.86 1.74
RIDIFEA, RITHSCHME, “—” FoRIEHAE LT 0.01%

RI'indicated calculated value, RI” indicated literature value, “—”indicated peak area below 0.01%
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Fig. 3 PCA score scatter plot of Magnoliae Flos, Magnoliae Flos kernels, and Magnoliae Flos bracts (15 batches for each) (A),

Magnoliae Flos from three habitats (five batches for each) (B), Magnoliae Flos Kernels from three habitats (five batches for
each) (C), and Magnoliae Flos bracts from three habitats (five batches for each) (D)
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