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Analysis on the difference of volatile Oil components in traditional Chinese
Medicine by location, Origin and harvesting time of traditional Chinese Medicine
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Abstract: The stability of volatile oil quality of traditional Chinese medicine is an important prerequisite for its clinical efficacy and
safety. The quality of volatile oil of traditional Chinese medicine is affected by many factors, such as location, producing area, harvest
time, extraction process, processing process and so on, which leads to the difference of oil yield or chemical composition of volatile oil,
affects the uniformity of volatile oil quality of traditional Chinese medicine, and then affects the curative effect of volatile oil.
Therefore, how to control the quality of volatile oil is the key to the role of volatile oil in traditional Chinese medicine. In this paper, the
effects of different parts of medicinal materials, different producing areas and different harvest periods on the quality of volatile oil of
traditional Chinese medicine were analyzed, and the 2015 edition of Chinese Pharmacopoeia containing volatile oil was classified
according to medicinal parts, and the differences of volatile oil components of traditional Chinese medicine were discussed in order to
provide reference for the development of volatile oil of traditional Chinese medicine and the establishment of quality standard of
volatile oil of traditional Chinese medicine.
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Table 1 Chinese medicine containing volatile oil is classified by medicinal parts
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Table 2 Differences in extraction of volatile oil from different medicinal parts

EESEAT ENEED RMEMER, BF. ERMTEEHRS MR EERSTENE R
— ke ES Il 0.20%
Uik HH % 0.24%
I Hi % 0.46%
I\ S 15 75 1B i HHK 1.00%. 5.92%, %5EH 33, 55 MAbaERsy, S ity 70.52%
Rt HIME 6.50%. 5.24%, %5t 39, 48 FifbEsisr, A M &4 o 80.83%
E3 HHER 1.7%, %552 51 Fiib22misy, REUEE M N 78.25%
- HIHER 2.0%, %552 51 Fib22misy, REREE M &N 75.95%
TN T %5E 30 bRy, TR LN 22.67%
Fsi % 41 MRy, TR SN 57.13%
n KB 23 MR, T &M S A 76.80%
LA 1% YE 42, 20 FLEERR Y, o-2 M HON 11.77%
n YOEH 32, 21 B RS, o- 220 H 25.84%
s %o 3L RMEZE RS, a2 M A7 A 37.80%
| g AL - HIHER 3.0%, %55 29 Fifb2eplisy, | AR & N 54.90%
E3 HH 2 0.6%, %5t 31 Fiib sy, TR AR & N 44.53%
A HHR 1.2%, %5t 26 Fiib 2y, |3 &R & o 52.39%
T EEN e 35 MbsERisy, HRKEREE S HN 24.32%
E YE 17 PRy, O RKERRE S H 33.32%
1325116281 R il 0.35%, %5 56, 33 Rk
Uik HiHE 0.27%, %58 H 33 M b pi s
S HIME 0.023%, %@ H 22 Pk 2B R sy
- KE 49, 62 ML RS
P 120200 )4 %5E 21 Rk gy
- Y%5E 35 Rk g sy
SRy )4 HHR 0.84%, HEE, %l 32 MRSy, KR 5 LA 22.88%
L HIME 5.20%, 7RI, SwH 29 P sy, R A 32.01%
1w HIME 2.44%, JRIE, w34 P sy, R SR 28.61%
HEe T IR 0.41%, iR FRESHON 2.823 mglg
is HihE 0.31%, HEERESHCH 0.064 mglg
y A 0.73%, FHil R M4 H08 1.155 mglg
bia A 2.13%, FHiE R M ESH0N 4.976 mglg
ES HH% 0.15%, il %W =40 408 0.040 mglg
o128 2 (HHD FRERE 5 L 35.9%
= (F FFRERE (5 EE o 23.3%
TR g 124 T 5 YE A7 LR, ARAEIR (5 T 38.57%
B %5E 62 bR, ARAEIR T 27.18%
MR HE H 56 LR, ARAEER & LA 1.83%
ey LS %t 11 Mk e
E3 %5E 36 Pk gy
- %E 74 Rk RSy
G- 125:27 Jis %5 59 Rk gk sy
BB %5EH 38 bRy
AR 410 FR R 0.90%, AR LN 1.19%
R iFES HIH R 0.65%, FAEL LN 1.07%
P HIME 0.39%, FARRL LN 1.15%
n HH R 0.38%, FAEE LN 0.70%
i 2 HiyMZ 0.53%, AR 5L 2.09%
fif =1 jx (290 % HHZ 0.04%, %5 H 29 FibF sy, oA 5 Ll 0.94%

I
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HACHT IR &

4E 43 PG EST

*5398 ¢ ¢ %% Chinese Traditional and Herbal Drugs 35 51 % & 20 #§ 20204 10 H
FR2
25 47K NG HERMEHMR, GF., HEAMPEEHESMMEREERSSENER
ezl % %EH 9 Mk SRSy
i g 48 Rk 4y
SiEie It I 3.57%, %5E 14 FLEER Sy, 1-BAE AR & Ly 50.63%
iy HiyMZ 2.56%, %52 H 15 Fiib= s, 1-8H AT AR & LA 40.00%
i HIME 1.00%, £5EH 18 Pk, -8 & LA 33.57%
I HIME 1.00%, £5EH 15 Pk, -840 & LA 49.02%
H 40— (523 B O 1.24%, %5E 1 30 21 FbEER Yy, R EMNES 5 LN 46.97%
¥ BE 20 Rk Ay, LR RN B & BN 52.39%
B YoE i 31 Mk, ZER eI (5 HE o 3.87%
Ii] HUHE 0.71%, %5 46 LRy, ARAGIHE 2.8 6 s
A g b4y HHER 0.02%, % 22 P20y, FF R L 59.11%
R B4 HiMZ 1.58%, %5 14 Fiib =iy, FHRE &S 84.17%
e bt il 1.50%, % 24 FLE Ry, 1,8-FH & L H 47.39%
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Table 3 Differences in extraction of volatile oil from traditional Chinese medicine from different producing areas

W AR = FER M AR OB FER M S R AR 28 el B AR S R 2
F TN BRYE e 16 FbERLSy, Rasa i 2.94%
S FH HEH 20 ML AR, KRR & A 1.51%
=¥ SEH 18 ML ARy, KERER & A 2.30%
th 7R YE 20 FbEE Ry, KRR R 2.57%
EiN e 18 Fb Ry, KRR N 2.34%
T#HM [ JevEE HlZR 1.76%, %0 H 27 Mk 225y
T %R HlZR 1.62%, %0 H 22 Fib 225y
=H i 1.57%, %7€t 23 Mt E sy
i HIHE 1.67%, %@ H 21 Pz mlis
biAE) HEE 1.68%, %7€t 24 M LA
ANEENE e HHE 1.39%, %55 H 20 Ptk mesy, aliEi i ot ol 68.95%
Hrim Hil®R 1.80%, % 21 b 2Emsy, i & b5 Eoh 35.57%
N HHR 2.24%, %0 17 Mgy, i & &5 Eoh 79.70%
o HHER 1.29%, % 18 b2 sy, i &M &5t 84.75%
VLG HM=R 1.64%, %524 18 Pk aisr, & E &M &N 65.22%
i HIHAE 1.40%, %558 H 18 Mk F iy, R N 5 71.16%
AFEM =M HHER 2.10%, %552 H 45 Mk pisr, REARE R S R 25.36%
Py HiTHZE 1.80%, %558 H 45 Fib iy, 28 AKRE WEE & A 20.70%
Hol HIHE 1.20%, %558 H 43 Mk Z s, 28 AKRE WEE & A 18.79%
I %R sV % 1.50%, %8 H 43 FbE sy, REAKRE WS L o 23.07%
il HiH % 1.30%, %58 H 45 P bk sy, REKRE WS G o 23.12%
Bl HiVH % 1.60%, %58 H 45 P bk sy, REKRE WS & o 16.30%
] HiVH % 0.80%, %8 H 46 FbEEpk sy, REAKRE WS L N 16.53%
Yl = Hh % 0.18%, %5 1 58 Fhikar sy, REMG 5 L 9.33%
Py HIHZ 0.33%, %5 H 52 Pk pli sy, AN &7 LA 4.36%
biibl HIHEE 0.19%, %5 H 48 P2 mli s, A5 btk 17.39%
31460 i R 0.21%, %5 63 FLERSy, WM HE N 6.84%
i %R s 0.16%, %558 HY 58 Akl sy, B i toh 14.50%
A BT R Y 27 ML, ARAEER (5 LA 22.23%
R Y 27 ML, ARARER (5 LA 13.53%
i SEH 13 ML SR, BRAEER & LKA 41.25%
SNt i R 0.05%, %5 57 Mgy, 1+ B bt 31.95%
WL HIHE 0.02%, %5 51 M m gy, 1+ R i o 26.31%
ik i 0.03%, %58 H 30 A bk sy, 1-+ ZEE & Eoh 36.21%
T Fg i 0.02%, %58 H 39 A bk sy, 1-+ ZEF & bl 31.59%
T iV 0.03%, %58 H 45 P bk sy, 1-+ ZEF & E ol 31.98%
th 7R HiYH % 0.03%, %5 32 Mt Em gy, 1+ R Ao 36.37%
R Ry I 0.24%, %3¢ 35 MRSy, 4-FREIE-2- 05 201 (5 R 24.52%
VL5 HIHER 0.22%, %558 H 30 b2y, 4-FREJE-3-F 5L 2K 4 (5 Lok 18.43%
75 K50 2 el 16 Mgy, ASHEE LN 9.61%
= e 14 MRSy, NS HBE LN 59.15%
Ak e 24 MRSy, NS BB LGN 37.67%
WE YE 19 MRSy, ASHREE S N 6.69%
IR e 12 ML RSy, A SHREE S G 60.87%
TEHeY Bk g s 2.52%, %5 H 46 Rk sy
o Hil = 5.48%, % H 34 Rk 224y
Hl Hil = 5.50%, %5 H 34 Rk 225y
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W AR A PR ER . B FEAR M S RO AR B R R S BN E R
% kY 7y HIHI 2 0.91%, B-JEME i HE M 63.61%
Fg HITHAE 1.29%, B-IRM o LL A 66.60%
L HiTH 2 1.03%, B-IRM o bboA 41.03%
PN} HiTH 2 0.56%, B-IRM o bb oA 36.28%
i T3 IR HihE 0.13%, %5 45 Fiib 22
)i HihE 0.33%, % 34 Fiib s
WL V% 0.28%, %78 H 36 Fi b sy
iR Ly YR 17 PRy, HEET E SR 13.19%
a3l HE 25 ML, T B N LA 47.58%
BT HE W 27 ML, TR T B S HE A 24.34%
T Yo th 23 GRSy, W T Y LA 8.89%
)i Yo th 16 sy, W T EHR A 17.22%
= Yo th 25 b sy, T EHE LA 34.56%
k] HE M 16 ML AR, BT A S HE A 21.18%
Al TCVEHT %t 67 Fb2emsr, A b bl 55.60%
PG S 77 MRS, AR & D 46.00%
i NE| YTE W 79 ML, AT S HR 37.70%
)i YTE 86 LY, AN 5 Hh 49.50%
JE sl P HiHI 2 0.35%, %58 H 45 FLZER Sy, Bk & o 20.20%
pell HHER 1.15%, %EH 59 %”MJC%ESZ%, B-A2 I o LE A 14.30%
Fg HiTH2E 0.98%, %55E H 56 Pk s, B-1&mEE &t 23.20%
gy HiTH2E 0.35%, %558 H 45 Pk s, B-1&nEE &t A 30.90%
WL i 1.40%, %558 H 22 FhbEE gy, BB & b 32.60%
7 7 LI Hivh 2 0.98%, %RE i 82 Rk sy, o-FF TR 5 H oy 19.00%
T Hil2 0.64%, %5 73 Ak sr, oA BHER &5 L 9.30%
Fg I 0.93%, %5E tH 81 ML By, o-F BN & b 17.00%
e | HiHI 2 8.000%, %55 H 31 bk sy, 75 A &t A 56.00%
pite) I 7.00%, %5€ H 33 ML Ay, 5 E R (5 LA 43.54%
= H 2 9.50%, %55E HH 26 Fi ks sy, 75 2R 5 o 51.65%
fode2) 2R 9.00%, %55 25 Pk s sy, 75 2R 5 o 55.60%
FEESR IR 1,8-k 2 15 e Ay 51.08%
P 1,8-#&m 3% (5 t A 30.98%
pite) 1,8-Fm 3% (5t oA 14.49%
figes 1,8-#&m 3% (5t oA 19.76%
I 1,8-H 2 4 Lk 56.66%
B 410 L HilE 0.70%, LM, %2 32 Pk e sy
b iVl % 0.50%, WEfh, %5 32 ik
Fg HiHE 0.50%, M, %@ 37 Mk
AL R Y5 7T RMGSE Ry s 2,6,6- = FI3E- IR [3.1.1] PE-2-M-4-FSE 2. i ey 35.05%
L% YosE 28 Pk E s 2,6,6-=HIFE- 3K [3.1.1] Pi-2-f-4-BEER . B5 5 N 48.40%
WL e 7T LSRR s 2,6,6- = FAE- IR [3.1.1] PE-2-M-4-BEER 4T o o 2.86%
e 1o SCINE| Hil= 3.75%, ¥, $wl 61 My, KiEm 5 HA 1.55%
TS iV % 3.00%, W, YL 40 FiLE gy, K EY & oA 13.60%
VAN HIH S 3.73%, WRFEth, % 19 Fbafnsr, KR3EE & Hh 19.53%
REn HHER 3.74%, K3, % 33 By, KEEEY 5 N 10.57%
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Table 4 Effect of different harvest time on volatile oil of traditional Chinese medicine

25 AR KUY FERC R L P SR R Y AR A SR B T AR )

AR 10 A4 2 2.55%, AR & EE oy 38.58%
10 A 74 Hh = 2.80%, AR 5L 44.28%
11 H Ay 2R 2.95%, TARER 5 EN 51.25%
11 A4 HH R 1.75%, AER & o 52.31%
11 A FH HVH R 1.40%, TAER & B 38.65%
e 7 H kA R 1.52%, B-JRME f LA 46.90%
7 H¥ A HiTH 2 1.88%, B-IRM o LLA 49.70%
7HTH HIHE 1.71%, B-IRM & bLoA 49.20%
8 A fl HHZR 1.68%, B-TRM & HEA 44.90%
8 ATl HHER 1.56%, B-TRM & LA 49.70%
9 A LA HIVH R 1.16%, B-JRMs o Lb >N 47.90%
10 H LAy HIVH R 1.33%, B-JRMs o Eb N 49.20%
10 A~ A HH 2R 0.49%, B-TRMG & HEA 48.90%
H A6 7H Hh 2 5.00%
8 A HiH 3R 5.00%
9 A HH % 3.30%
10 A Hiih % 3.00%
LA 4187 10 A HUHR 1.64%
11 A HHE 1.89%
13£ . ﬁﬁ? 2.15%
W1 M 2.16%
WHE2 H V2R 2.18%
T B AL 8 Ay i 4.88%
9 A 4] Hh = 5.03%
10 A 4] Hh = 5.34%
10 E{é’g ﬁ/ﬁ% 5.87%
10 A T 6.25%
11 H Efy Hh = 5.92%
9 g 2 75169 10 A A HiH 2R 8.0%, 75 ZEHE & HEN 49.26%
11 A T4 HIHE 6.0%, 772300 5 LA 33.79%
KHE1HFH HIHE 5.0%, 7723005 LA 33.61%
W3 H B HH 2R 6.7%, 75 B 5 HON 44.83%
i g 2 l70) 4 Aty FH L 1E T 5 By 11.28%
5 A LA FA2E IE T/ &5 bE oA 10.75%
6 A LA FR2E IE T &5 HE oA 11.86%
6 A ] A3 IE T &5 HE A 11.60%
7 A A FR3EIE Tl &5 HE A 17.44%
8 Hhfj FA2E IE T/ &5 b oA 26.96%
9 Hhfj FRJE IE T &5 HE oA 11.82%
10 A A PR3 IE Tl &5 HE A 12.22%
iR 7H LA i 1.30%
8 A kA HH 2 1.60%
9 A W% 2.80%
10 H'FA] HiH % 3.00%
g R 5 H FH3E T 70 4 N 49.04%
6 H FRIE T &My &5 HE oA 56.25%
7H AT &y &5 HE A 56.67%
8 H LT &y &5 HE A 49.96%
9 A FRET &My &5 HE oA 65.28%
10 A FRIE T &My &5 HE A 68.70%
IR 6 A i3 0.80%, | FEEE L HCA 40.84%
7H HIM= 0.70%, | EHE SN 42.62%
8 H HVH 2R 0.60%, |8 A EE 5 N 31.40%
st 5 Ay HHEE 0.019%, MR LA 0.75%
6 H A HE 0.021%, ST E N 0.58%
7 A 4] H# 0.035%, ST E N 0.54%
8 Hhfj Hl % 0.031%, HREHE A 0.52%
9 Hfj Hil % 0.028%, HRE HE N 0.43%
10 A 4] HE 0.023%, ST E N 0.66%
11 A4 HE 0.013%, ST E N 0.62%




* 5402 «

¢ %% Chinese Traditional and Herbal Drugs 2f 51 % %85 20 ] 20204 10 H

FERCIM I B BRI 22 oy 5 24 AR 0 AR KB
Bz AR, R 24 b 1 SO 0 256 4
TR 28 BRI, B 258 RO 5 25 M 1 25
A — e RO R RS2 — e sk
BN ISRS, Bl IR M AER T 58 42 K B AR
KW ARARZER M —IRAERK . ATt -
o BB AL 22 BT R R AT RIS B A
MRZIEAK I, Qe W ate s R e
K2R R 2 AERR A K 6 AR TP il SR s
T 1 R AR SRR O K 2 s o P 255 B
FER & AN R fabr, HoRUON 5 25
RSO IS AR — 3, 524 37 3 B R RS K
ZAEELERE, RIS, W2 R
R P BETE JLR I () N R A W AR Ak . iz i
HR A I SR I RN B 2R T I RA, 2558
R IR SE e v R S 2 B Ry R i T R
1~2 Fld s, MifE 20 RS, R R
T30 7 g A R 1~2 AV, B (b E 24 8k ) 2015
R AR E )R B R
5 g

TG RIS M NGB AL Potth . SRS
WIS Z N HRE MR, FEEERM S —.
MEMBINGRAL R, Rl — 25 AN [F) A 4
BUIHHE R RS BN EERSS ' A5
BF S5 (1 22 5, BB 2 R 2 AT 1 il AR
HZ 30y B BT Be AN S Ay, HARTERE R
AT ST, DRRAE o 2535 Rl A 7
ANfiE — W UK 32 B 2 B SR AR 4 R i ) S U
B TER UG I A I A 7= P A B 2% R 75 T LA
PRIEHUSCRACIEAL, LABE R BEIRIIR s Z5H
FEHORAG , 5 7 Hh 2 A SR T 134 R i AN A ]
B2 B8 M AN i 52 A e HAE R S, R
PEASREAL GE A g1 Hh 2 M 45 e T B gk — e AR T
HoAth7= X, 77 DR AN 72 X6 2456 4 il R gt
T2 TN %8 WA IRERIGIRE , RIS 11
AR 42 B RS BFE R M I s SR i
KA 5y 3 R R R AR, R 4
T 2P RSN FE e A ks> rh 254 i 22 5
GV BT, R AT R, Rgs A
R BRRAS S E. RIS REL HTHNELE,
FERA NG AR k3. AL P s iR 22 5% . 4
KW HARTE R, DD R R I E S, SRR
FER MMM SEPRR A, IR SIS ZGM . A& 1%

T2, Lk HE KA HME. Ao, R
iR ASE R —, AMURIRKRH 22 2Rk, I H.
PRI 2GR O L) R R BB ARG . R R
R RS EY —, DIUNEM IR, SR
IO DN /3= E 57 NNV s L A 1] E N
LRETRIL, RVE S IURIE, TR e 2%
R R R

SE K

[1] Lan Y, Wu Q, Mao Y Q, et al. Cytotoxicity and
enhancement activity of essential oil from Zanthoxylum
bungeanum Maxim. as a natural transdermal penetration
enhancer [J]. J Zhejiang Univ Sci B, 2014, 15(2):
153-164.

[2] Fox L T, Gerber M, Plessis J D, et al. Transdermal drug
delivery enhancement by compounds of natural origin [J].
Molecules, 2011, 16(12): 10507-10540.

[81 REM, Mg ¥, Eukie, & RN IRIE KR
W AE B JAE S B ) R0 5 b i) 1] R A B (3], HhRE
2017, 48(24): 5263-5269.

[4] P A, R, & 4. PRI RS FEEAT)
W [J]. HERZ544E, 2009, 34(12): 1605-1611.

[6] "EZH [S]. —&F. 2015.

[6] g, £, B8 R, 5. 2015 R (P E 25 )
— IS R T 2 T 24 (1 4 2 R L R s T TR 3R G AT
[3]. S5 )52k &, 2019, 25(9): 197-206.

(71 x4ksE, Eowik, FHlh, & InER—BogfEA R
MR M-S ERNVPHA [J]. W2 EEEZ, 2008,
19(9): 2121-2122.

[8] XUEiHr, REK, HEEE, & \AEEhFARHE
Mgy [J]. R K FE R R, 2009, 28(2):
107-109.

[O1 # # B 5, sk, & \AEEARFRBAER
ML F R GC-MS i [J]. H#i#f, 2010, 33(7):
1102-1105.

[10] BA=HE, &%, 2T, THERMILY B SHiE
EHEREA (K30 [J]. KA S5HF K, 2006,
18(3): 381-385.

[11] Jirovetz L, Buchbauer G, Stoilova I, et al. Chemical
composition and antioxidant properties of clove leaf
essential oil [J]. J Agr Food Chem, 2006, 54(17):
6303-6307.

[12] EIRE, FEIK, M, &, LR &S FEMAE
K5 GC-MS 441 [J]. HZi#f, 2016, 39(6):
1323-1326.

[13] XNLE, HEigE, & #F, & JWEEHSHEPEKM
B BETL [3]. )R BE AR A4k, 1997(1): 80-81.

[14] BRF54, X 58, BRMDS, & T8 A FFALIE A



¢ ¥ % Chinese Traditional and Herbal Drugs

#51% %208 2020410 A «5403

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

B I EE B F [3]. 1T R 2K A2 F AR, 2008,
10(4): 127-128.

RAER, WL, RIR, & HETEEHMEER
WAL B S AR A PUEBCH 700 [J]. W2 EE
24, 2012, 23(3): 527-530.

P ait, AW, WHEF, . OREGHANRTAIEKR
MR GC-MS 2 #T [J]. T Z#F, 2019, 32(6):
1319-1322.

R, BRI, Bz, & SAHHERMEIL S
SWEF [J]. HHEEZ, 2009, 40(S1): 112-114.

FZR, $UKIE, J8 B, &5 DABMRAR. ZEER
MR IE [3]. BT AR BRI, 2000, (3): 45-47.
O, BCE, B R R R AL 2E R
GCIMS 43#f [J]. FF &2, 2004, (3): 34-35.

Chao L K, Hua K F, Hsu H Y, et al. Study on the
antiinflammatory activity of essential oil from leaves of
Cinnamomum osmophloeum [J]. J Agri Food Chem,
2005, 53(18): 7274-7278.

ik &, B2, TKIRR, 5. FFRAFEAE ML
FHMRS AT [I]. AR Tl 224k, 1999(3):
24-26.

REPE, F OB, EAER WAEEERARALTIER
WMEHESRNEELE [ PEERE GRS RE,
2015, 21(1): 42-44.

Joshi R K. Chemical constituents of the volatiles of stem
with leaf and flower of Neanotis lancifolia (Hook. f. ) W.
H. Lewis growing plateau region of Western Ghats, India
[J]. Nat Prod Res, 2019(3): 1-3.

B M EREE IR OB, OSBRI FRRALEE R
Wy i 9], E SRR TT A 2R, 20138, 19(14):
84-88.

Sen-Hua L U. Study on the chemical constituents of
volatile oil from different parts of Embelia parviflora
Wall. ex A. DC by GC-MS [J]. Med Plant, 2012, (1):
62-65.

O, B W, B & E TR
Br [J]. H2E 549 THE, 2011, 28(8): 84-87.

Martins F T, Anténio C D, Souza T C D, et al.
Composition, and anti nflammatory and antioxidant
activities of the volatile oil from the fruit peel of Garcinia
brasiliensis [J]. Chem Biodivers, 2008, 5(2): 251-258.
TEIRZE, MOURE, ZakE. RAN SN R AL P
EILE [J]. H 2544, 2006, 29(10): 1016-1017.

MR, EREEE, B M8, % GC-MS i K2
At e AOAL 2y [3]. R E 2555, 2008, 19(30):
2368-2370.

T, KEH, WER, 55 AFURAEIEEA
[FES AL R AL 2 iy [3]. AR EE 2T, 2012,

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

30(8): 1883-1886.

XITEIHT, 2EE, 2philt, &5, JRITTAS R H AL A% A Bk
SRS [J]. HREEZY, 2008, 39(10): 1472-1473.

BRoOm, AC E oM R, S ERCARBAER
WS B GC-MS 2 [J]. b Sk g8 5 R 2R AR
2014, 20(14): 80-83.

VOO, AR, BROE, 55 BRI SEAIARE K
M R [3]. P EZ 55, 2012, 23(43): 4084-4086.
FHREE, AE4EZR, EEM, 55 R s 5T
o ¥R WAy T [3]. SYE 2, 2012, 31(3):
149-150.

PO &, KEM, % 5 RERZEMERMN
RO [J]. 2 E RS, 1997, (4): 34-35.
PRIEDET, SCHE, FUKik, 5. %88 A RO A A
Sab [31. Zi%E, 1999, 22(9): 460-461.

B2, MWW, & Z, & KA RRE K
Bt 5 E [ B2 EEEZ, 2015, 26(1):
74-76.

ELAE, mET, IR, S HE UMY S i A
PRI AR - O I 2 [J]. W2 EE EZ,
2017, 28(1): 111-113.

FoE KA, B, E A F AL R R
s [0 KR T RKE%M, 2015, 34(2):
31-35.

Ping L S, Xia S X, Qun S, et al. Biological functions of
secondary metabolism of medicinal plants and influences
of ecological environment [J]. Nat Prod Res Devel, 2006:
(06): 1027-1032.

£ B, ZXH, £ R, & OAFEHOCFEE KR
S R ERSRINE [J]. ZRCRIEE, 2012,
40(9): 5321-5323.

ik Bl ORFE AT A H SR AN R R ) L
i5t [D]. BB WHEHBEZi K%, 2014,

FheTEE, MR, IR, . AN E AR
B3 43 A B 3T A i 2 s i E  [3]. o LR Bk R,
2018, 43(8): 127-130.

Wi, EBRM, WIRK, . AR S R R
3 GC-MS Zrirbtis [0 HEZ ), 2011, 22(23):
2187-2189.

KM, KM, BT, S ASE I PR R R
SRR [ B R EEEZ, 2019, 30(4):
845-851.

T AR A 2 R AL S B 1 GC-MS fF 5T
[0]. WRFEGELZ, 2011, 7(4): 23-25.

FECE, £ %, B 8, &R HUALES R
B GC-MS 434t [J]. TLIRRMEELY, 2014, 42(4):
253-255.
ki, £

Al R, SF. SRS X A IR A



«5404

¢ %% Chinese Traditional and Herbal Drugs

#51¥% 208 20204£ 10 A

[49]

(50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

R BT [J] fEE S T, 2019(4):
176-183.

S F, FETS. ANIE PR AE A R R R BT[]
R R, 2011, 39(33): 20418-20420.

PR, BV, BREME, & AREFEHLBT R A
GC-MS 7t [J]. o[ Se5e 5 77 4% &, 2012, 18(8):
80-83.

MRovwe, mds, & &,
WA I LB 7T ).
81-87.

FLWENH, KHE, AL,

& ORTF = LA AU & i
rp BRI 253, 2015, 30(L):

s R b

30(1): 127-129.

FORYE, B4, WREESE, & ZFORIED VTR R
e RN EM GC-MS i [J]. Bt R, 2002(7):
57-59.

T8, Mx, B OB, % AFEPEHREE O S
RIS R GC-MS 7347 [J]. HkZ4, 2007, 29(11):
1639-1644.

BT, ZERESS, ORYELE. 5 RHASIR S HL R AN R AL
I GC-MS 204 [J]. kbRl 2, 2011, 39(7):
3934-3937.

XPESRE, T A, BRIAZR. 7B 7= i & B R A b R 2
R [0 T E 2, 2013, 22(16): 13-14.

¥ OF, BNE, TRE, SRR ZE R
Ay R b IE M [3]. T RiZs, 2016, 38(5):
1188-1191.

Ui, FRERES, VR, AN[E P R 2 A A
B A [J]. T2, 2006, 37(1): 33-34.

HEME B R, BETE. ANE A S R
A GC-MS 4r#T [J]. B2 EEEE 2, 2019, 30():
188-190.

ook, Bk, WO, S5 RIEDT AT S AR EE K
5 A LU 72 ). Hp I SR 56 77 ) 2% 4 36, 2009,
15(11): 31-33.

B W, HEW, BB, & mEARTHEARE
FER MBS 3 (3] E AR EEZY, 2017, 24(36): 4-9.
TN, MR 5, R, S5 7S R T R
I3 GC-MS LT [3]. 24 4 7%, 2009, 29(1):
86-90.

[63]

[64]

[65]

[66]

(67]

[68]

(69]

[70]

[71]

[72]

[73]

[74]

[79]

[76]

[77]

SIS, RIS TAD 6] Hh 24 8 B0 o3 & R IR ).
I 2 [F B5 [§ 2, 1999, 20(1): 23-26.

XI3C AR EARE RS N E R A 0] vE
MALBEZY, 2010, 17(24): 51.

Tk, FEMETN, TAERH. ARSI M R o
RN B-TR M S E AL [ PEZ5E, 2013, 24(47):
4469-4471.

kTR, DR, mWigd. AEFEHCHAE R M AR T
MmE RENE [ B2 EEKEEZ, 2015 26(2):
318-319.

ik 3%, FE, FORH, & ML FREGHT
FERMFERR [ BFEH KRS, 2007(11):
966-967.

A #F o B, % ARREBCEARER
MERLBEATZMA [0 &IS58 A, 2015,
35(16): 13-19.

¥ OH, BE, BRE
KIHH GC-MS 4447 [J].
1866-1870.

il R, R, 2= 8 S GC-MS VAN E SRR
WeE B R R R R 4 R R A R[], AR
FAR—rEEZ5 T4k, 2014, 16(6): 1391-1395.

ERVNCPe Ny e
PAEY) AR, 2014, 35(9):

TN EE LR [J]. WRALGEZ, 2008, (6): 40-41.
REEE, Wkz, i, & ANE PR O gn
SRR S BIE [J]. VR AR 4, 2006,
23(5): 285-288.

DM, SRR, BN, ANFERBUIEEEEF K
MRS 38T [0 245k, 2002, 25(1): 21-23.

EOME, EEA. AFERECYISES] 5 Ko K B e T
g EilE [J]. EZ )5, 2009, 20(27): 2124-2125.
Mingli H, Mei B, Wei Y, et al. Variations in volatile oil
yield and composition of “Xin-yi” (Magnolia biondii
Pamp. Flower Buds) at different growth stages [J]. J Oleo
Sci, 2018, 67(6): 779-787.

Foo e, ZEEH 20RO ) SRR I [9]. B
A EHE, 2019(3): 95-96.

ik oo, FBERIE, BER, & ARERIET AR R
TR FAE R M B SEEE R R s [J]. AR}
R AR—AEZ AL, 2016, 18(3): 410-419.



