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GC - MS analysis of volatile oils in Magnoliae Flos at different
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Abstract Objective: To analyze the fractions and relative contents of volatile oils of Magnoliae Flos at different
harvesting periods, to elucidate the dynamic pattern of changes in the chemical composition of Magnoliae Flos at
five harvesting periods, and to evaluate its antioxidant and antimicrobial activities. Methods: The volatile oils of

Magnoliae Flos at five harvesting periods was extracted by water vapour distillation, and the chemical composition
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was analyzed by gas chromatography — mass spectrometry ( GC —MS) technique, and the relative content of each

- 1476 -

constituent was calculated. The constituents of Magnoliae Flos at the five harvesting periods were analyzed by
PLS — DA analysis, which was used in combination with the VIP value to screen out the differential compounds.
The antioxidant activity of the volatile oil of Magnoliae Flos was determined by ferric ion reducing antioxidant
power ( FRAP) method, and its in witro antimicrobial activity was investigated by 96 — well plate method.
Results: The total volatile oils content of Magnoliae Flos was the highest in samples at the 4th harvesting period
(10 February 2023). Thirty — eight components were identified in the volatile oils of Magnoliae Flos, and 12
differential compounds were screened, including y — muurolene, elemene, d — cadinene and o — terpineol, etc.
The relative contents of y — muurolene, alloaeromadendrene, borneol, camphor and cis — 4 — thujanol were the
largest in samples at the 4th harvesting period, which was basically in line with the trend of the change of volatile
oil content. The volatile oils in samples at five harvesting period showed certain antioxidant and antibacterial
activities. And that in samples at the 4th harvesting period showed the strongest antioxidant activity and the
inhibition ability against all five species of bacteria. Conclusion: The chemical composition of the volatile oils in
Magnoliae Flos was basically the same in in samples at five harvesting periods, but there is a significant difference
in the relative content of its volatile components in each harvesting period, and it is presumed that the beginning of
February is the optimal harvesting period for Magnoliae Flos.

Keywords: Magnoliae Flos ( Xinyi) ; volatiles; gas chromatography — mass spectrometry ( GC — MS) ; partial

least squares discriminant analysis (PLS — DA) ; antioxidant; antimicrobial
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F1 AERWUFAHHERELZHMHBERHBR(xx5,n=3)
Tab.1 Contents and extraction rates of volatile oil in

Magnoliae Flos at different harvesting periods

[EE TR B AR RERIES
(number of (date) (oil content)/ (oil extraction rate)/
sample) ml (mL-g™!)
X1 2022-11-10 2,37 £0.22° 2.37 £0.22°
X2 2022-12-10  2.63 +0.26™ 2.63 £0.26™
X3 2023-01-10 3.05=+0.25% 3.05 £0.25%
X4 2023-02-10  3.30+0.22° 3.30 £0.22°
X5  2023-03-10 2.81 0. 11" 2.81 0. 11"

1 (note) ; [6] 51 B0 J5 T AH Rl /NG 5 B 3R 7R AN TR 41 0] 25 5 4 3
(P <0.05) (no identical lowercase letters after the data in the same col-

umn indicates significant differences between different groups)
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IR A W BIA 23.23 .22 .22 21 4>, 7E4HiE
WA E 54. 83% .53.54% (49. 18% 53.12% .
45. 68% ;i M B R AL & W 4y 54 11.,10,10,10,10
AN, TE & it I 4 B e 28.08% | 28.74% |
30.66% 32.19% 29. 67% . A% F HAb R, 46
1SR O30 o R SRR 28 0 o FE R, A ol
54.83% F 1. 43% ;55 4 RIS rvinsi I e 24 R 288 1)
R AR 32, 19% F112.97%

5 AN SRS R S B 31 4, Al
Xof 5 B e (A R TR LB — YR RN o — YR
TSI RIS o K I AR | B A M A o — IR
WAE S A RO 5 HE B T S R MR
PO P A 4 RCHI S iR, Bl R
25.00% \12.43% 11.36% .9.06% ; B — JE M 1£ 55 1
SR 4 LK, Sy 10.39% , LR 56 4 RIS,
di R 9. 97% 5 BFAESS 1 RIUIIFNES 2 RN Y
B EE A R 8. 19% F1 11, 90% |, T HoAt 3 At 3]
(0.74% 0.91% F10.73% ) .
3.2 PLS-DA

AR A I = F A 5 A SIMCA 14, 1 5%
PEXFREAT A 434, A5 51 5 A s 30 2 44 & 1 A
431 PLS - DA 7343, WL 2, PLS - DA $24it 2 4
TG, 30 T 25 TR Y 58. 6% F123. 0% , K
R 81. 6% , F2BHIX 2 A4 v] LIAR G- Hu 5B 5 4
KT ) o TR R A AR, IR R BT

RWEHR L

X108
74 X1
6,
5_
=
T 4
E o3
< 24
],
(R e e R R e e
135 7 911131517 19 21 23 25 27 29 31 33 35 37 39
%107 {/ min
114 X2
o 094
Z 074
— 054
= 034
0.1 ll L l Lk
1 35 7 9 1113151719 21 23 25 27 29 31 33 35 37 39
%107 {/ min
1.8 -
14
]
ERRE
< 06 J
024 Mo Al " N J.lm A
1 35 7 9 1113151719 21 23 25 27 29 31 33 35 37 39
<107 {/ min
24 X4
1.6-
% 12-
: 08,
~
L
0 T | [ W b
1 35 7 91113151719 21 23 25 27 29 31 33 35 37 39
x107 {/ min
1.6 X5
o 12
% 0s-
o /[ |
ol 1 ESTEW N W

1 35 7 9 11131517 19 2123 25 27 29 31 33 35 37 39
{/ min
X1 ~ X5. A [f] 5% W 0 4 54 4% 5 (sample No. at different harvesting
periods )
1 FAERKHAEREFLM GC-MS ZBEFRE
Fig.1 GC —MS total ion chromatograms of volatile oils in Magnoli-

ae Flos at different harvesting periods

HARE . BE 2 ATH,S A SRS S B 4% 4 ST
G3 AT, 2 WIS (6] SR W R 300 = 38 09 44 J 1k 1 0 7 T
%5

LA VIP (K, UL IHZ Ak A 9 U2 5% 4
2= A . LA VIPAE > 1 VR R &R i T e, DL
3, AT 12 A28 PR Lo 6 32 B4 B STRR LK, 43
WKy = A 220 (No. 17) MiAE 4 (No. 19) 8 -k
Pl (No.23) o — #2571 B ( No. 30) | Jjll 75 45 I
(No. 16) y =AM (No. 22) .1 — #E#AEE(No. 34 ) |
B — JRMi (No. 5) .2 — KT (No. 28) 4% figi ( No. 37) |
o = JKJT M (No. 7) FE -4 — PUAIEE (No. 25) o



JPA HY S T ZE ChinJ Pharm Anal 2024, 44(9) . 1479 -

R2 ARRKHAFHREFERH GC-MS B TR

Tab.2 GC —MS compositional analysis of volatile oils in Magnoliae Flos at different harvesting periods

HeFl e 1/ pﬁ%ﬁ S (%EEEZ (rel fuﬁﬁé’}g% q
( chemical relative percentage )/ %
(type) (No.) min formula) (name) degree)/

% XI X2 X3 X4 X5
[lFivses 1 5.8 +0.021 CoHis o — A (o — thujene) 95 0.5 061 1.43 130 133
(terpene alkenes) 2 6.16+0.036 CoHis o —JEMi(a - pinene) 9% 536 7.52 838 9.06 7.29
3 6.72+0.02 CoHi  #%J%5(camphene) % 819 1.90 0.74 091 0.73
4 7.98+0.119 CoHis M (sabinene) 93 577 8.87 9.94 11.36 9.88
5 8.11=20.106 CoHy B -JEMS(B - pinene) % 10.39 7.36 8.87 9.97 826
6 8.89x0.041 CoHs B - HHHS(B - myrcene) 2 253 227 339 319 3.28

7 9.58+0.024 CopHi o - 7KFF (o - phellandrene) 87 0.32 030 055 053 0.6l
8 10.40+0.040  CyH,g 4 — 245 (4 - carene) 2 L62 160 273 249 281

9  11.00+0.0609  CpHy 48— 4:4E8% (0 — cymene) 95 279 1.3 - 160 -
10 13.64£0.036  CyoHy iz - B - ¥ (cis — B —ocimene) 89 0.69 0.51 0.40 0.38 0.40
11 146420100  CpHjs - bR (y — terpinene) 9% 3.8 3.62 603 528 614
12 16.64£0.011  CyHys  SHAIHR (terpinolene) 95 141 1.8 0.5 04 0.5
13 27.64 +0.004 CisHy o — A (o — bergamene ) 95 0.36 0.31 0.30 0.35 0.27
14 28.64+0.010  CisHy 7474 ( caryophyllene) 93 279 095 1.08 1.81 111

15 29.64+0.003  CyHy  JHiE - B - &AWk (cis — B - farnesene) % .06 0.45 0.40 0.50 0.41
16 30.64+0.001  CisHy 54 (alloaeromadendrene ) 91 0.46 0.43 0.28 0.62 0.14
17 31640002  CisHy v — KL (y — muurolene) 86 0.37 033 05 05 023

18 32.64+0.010  CisHy  FHEH D(germacrene D) 95 201 102 1.07 140 111
19 33.64+0.003  CisHy  HiFks(elemene) 9 0.44 032 043 013 0.33
20 35.64 0.001 CisHy o — K223 (o — muurolene) 87 0.5 053 0.05 006 0.15
21  36.64 +0.005 CisHy, o — G E U (o — farnesene ) 86 0.34 043 0.54 0.9 0.47
2 376420005  CisHy v —#HK(y - cadinene) %90 0.92 032 05 027 0.23

23 38.64£0.003  CisHy 8- HHME(S - cadinene) 89 204 072 0.94 - -
T (terpenols) 24 11.64£0.216  CyoHigO el eucalyptol ) 91 19.10 21.13 23.70 25.00 23.28
25 15.64£0.032  CyHgO  Jiiizt —4 — I cis —4 — thujanol) 95 0.24 035 048 048 0.37
26 18.64+0.066 CioHiO s linalool ) 90 339 240 1.93 1.78 1.88
27 20.64+0.044  CHO /K& (hydroxycineole) 87 0.75 1.10 136 1.64 1.17
28 21.64+0.005 CpHgO 2 -3 (borneol ) 86 0.53 - 024 05 013

29 22.64+0.008  CpHgO 4 —FAlfE(4 - carvomenthenol ) 97 0.60 0.69 - - -
30 23.64£0.023  CpHgO o — FAVHIEE( o - terpineol ) 9% L07 153 131 124 122
31 24.64£0.005 CHyO  FH2EE(citronellol) 9% L45 0.32 0.43 021 0231

32 25.64£0.005 CHgO  FMHiE( geraniol) 95 0.26 - - - -

33 39.64£0.006 CisHyO A (nerolidol) 93 - 048 073 095 0.8l
34 40.64£0.02  CisHyO 1 — FAMEE(T - cadinol) 91 0.35 0.32 027 032 029
35 41.64+0.002  CisHyO o — HFAEL( o — cadinol ) 93 0.3 0.4 021 003 021
Ji2 (etones) 36 17.64£0.003  CoHigO 2 —Tfiil(2 - nonanone) 95 - 026 033 05 034
37 19.64£0.091  CHO i camphor) 95 9.38 9.44 10.32 12.43 9.66
524 (esters) 38 26.64+0.001 CpHy0,  JEkZAE(bomyl acetate) 9 L43 0.63 0.43 0.34 0.54

T (note) : “ =" KK Hi (not detected )
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®3 FRARGPFEFRELZBENARS XFENSE

Tab.3 Compositional classification and relative contents of volatile oils in Magnoliae Flos at different harvesting periods

2 FHXF &+ (relative content) /%

(type) X1 X2 X3 X4 X5
i 1751725 (terpene alkenes) 54.83 53.54 49.18 53.12 45. 68
5 B2 (terpenols) 28.08 28.74 30. 66 32.19 29. 67
[ ( etones) 9.38 9.70 10. 65 12.97 10.00
P2k (esters) 1.43 0.63 0.43 0. 34 0. 54
At (total) 93.72 92.61 90. 92 98. 62 85. 89

7 (note) : X1 ~ X5. A[a] KWL il 45 (sample No. at different harvesting periods)

m X1

8 X2

o X3
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-84
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Fig.2 The PLS — DA score plot of Magnolia Flos at different grow-

ing stages
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Fig.3 The VIP plot of PLS — DA in Magnolia Flos at different growing stages
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Fig.5 Inhibition results of volatile oils in Magnoliae Flos against Escherichia coli (A) , Enterobacter cloacae (B) , Staphylococcus aureus (C) ,

Bacillus amyloliquefaciens (D) and Bacillus subtilis ( E)

x4 FRARYFEBPFREFERBI S FHAFHMEIZE(x 25,0 =3)

Tab.4 Inhibition rates of volatile oils at Magnoliae Flos at different harvesting periods against five bacterial species

B 2y #1752 (inhibition rates) /%
(number of KIGFFH A 4 (O A R A FRTER 2 AT T i B 2F FLAF T
sample ) ( Escherichia coli) ( Enterobacter cloacae) (Staphylococcus aureus)  ( Bacillus amyloliquefaciens) ( Bacillus subtilis)

X1 28.19 £10. 84°¢ 7.62 £2.27¢ 1.50 £0. 59°¢ 1.29 +0. 53¢ 11.05 +5. 87"
X2 33.12£14.01" 7.98 £2.78° 2.79 +1.00¢ 1.78 £0. 64" 9.36 +4. 991
X3 32.88 9. 87" 13.74 5. 49" 3.36 £0. 82° 1.78 +1.05" 10.19 £3.58°
X4 50.70 £3. 47 18.83 +2.91° 4.80 +0. 65 2.49 £0.93* 13.90 +3. 48°
X5 24.13 +17.24¢ 13.17 5. 26" 3.57 0. 88" 1.62 +0. 81bc 5.43 £3.44°

73 (note) : [A] 5 53R J5 TCAR R /NG F5EFR R Rl AR T A [R]4H 7] 2% 55 8.3 (P < 0. 05) (absence of the same lowercase letter after the data in the same

column indicates that the difference between different groups under the same bacterial condition is significant)
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