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[ Abstract]  Objective: In order to analyze the amino acid composition and the volatile constituents from flower of
Dendrobium nobile, D. chrysotoxum, D. officinale and D. devonianum . Methods: The amino acid composition in Dendrobium
flowers were measured by amino acid analyzer, and the relevant non-biological indexes were used to evaluate the nutritional
values. The volatile constituents were analyzed by GC-MS, and the relative percentage of the oil constituents was calculated
from the GC peak areas. Results: The four kinds of Dendrobium flowers contained 7 essential amino acids( EAA). In addition
to the D. chrysotoxum flower, the three other dendrobium flowers are ideal for the ideal protein. The total scores of the AAS and
CS scores of the three kinds of dendrobium were closer to 1, but the difference was not significant. And SRC( D. nobile) > SRC
(D. devonianum) > SRC ( D. officinale) > SRC ( D. chrysotoxum ). The results showed that the nutritional value of D. nobile
flower was the highest, and D. devonianum flower and D. officinale flower was similar, and D. chrysotoxum flower was the low-
est. A total of 37, 31, 26, 21 compounds were identified from the volatile components of D. devonianum flower,
D. chrysotoxum flower, D. officinale flower and D. nobile flower, of which representing 53.44% , 61.74% , 73.72%,
63.17% of the oil were characterized. The volatile constituents of four kinds of Dendrobium flowers were mainly aldehydes, al-
kanes, esters, alcohols and nitrogen compounds, which D. nobile flower was more obvious differences than the other
three. Conclusion: The nutritive value of D. nobile flower is higher than that of the other Dendrobium flowers. The volatile com-
ponents in four kinds of Dendrobium flowers are different. Some volatile constituents contain aroma and rich pharmacological ac-
tivity, which can a scientific basis for the further development and utilization of Dendrobium flowers.
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£1ffa ( Dendrobium Sw. ) = FV4 — K&, 4
529 1000 FrAg Py, #k H e E e 2m) £ it 74
2 AR, T RBDMIEEX, THAErTN
£ Hirp &8UA R Dendrobium nobile Lindl. | &
HB £ 5l Dendrobium chrysotoxum Lindl. F14k Kz 41 i}
Dendrobium officinale Kimura et Migo. & %1 A 2015 AR
i (e NRAEAIEZIL) 2, 28 B 1 i Dendrobium
devonianum Paxt. [RIEFA: Rk re ek, a2
Yz aifit, BAMRKRIF LAY, 2 £ e
T CPRAE L), FF908 Ei, W T3 G
H e . e RS AE, AR B i 5 R
AR R TR L Wk e e, EIkE
Rgry s 25t . AR, A RHERANTIT &K
Pedsh, DAEZRIE AR, BB 012 0384 A it
PRI SR A AT T8, (B X e s
TR S KA A RV o R TLARGE o AR S 5
DAL, S0hE . Bk B FISE B 4 M AE kL, R
FHREBERR B 3 70 A i A UTOR A 635 SR S
WA B 5 R AE B BT 0 A LA, DU A1 B Y
TFR A IR SRR o

1 ##

1.1 Ak

SEIS P AT PR AR S bt B 2 K2R PR R
P E g 2= B e A W) 4 BUAT Mt Dendrobium
nobile Lindl. (53 M 257K 17 {5 K 2577 ML I A BR A
HHEAL) . SEHB A Ml Dendrobium chrysotoxum Lindl.
(2= P T o B 0y A BR 2N w4 1) o Bk B2 A7 8} Den-
drobium officinale Kimura et Migo. (WITLIFLM /N4
PN FHEA PR AL ) | 5 B2 41/ Dendrobium de-
vonianum Paxt(WIILMAELBEHRHE ) 19 THRAE
1.2 4%

H 7 L-8900 RIZIEIR B 343 BT ; [ Agilent
7890A/5975C T B Bk FH AL, ZE HUEF #F it: ACAR/
PDMS/DVB; METTLER-AE240 #! 1/100000 g T 43
B KA (it AR A 7)) o

2 Ak

2.1 FEBR I € J7 ik
FREC— € B I FE G (& 50 mg 5 H) F 20 mL
HK RS, A 16 mL 6mol - L™ 3L BRIA R, H
2 W30 min, FRAEMA, 7E 110 CRAKfFE22~24 h
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By, ORI, R oK IeREE R ] 50 mL
R, e, MERMER 1 mL KRR T/,
TEA PR T, 1 mL KA, #01 mL K
PRl M. SR H 57 L-8900 2 3 1R 3 M A (2622 #
PH 27540384, 60 mm x4.5 um; #EiRH 57 °C;
MG AT AR, AT AR SO B Oy 135 °C kR RN
20 pl; Wi AR R 0.35 mL-min ™", ZZ iR
0.4 mL-min ") AT R SERR & RAGI, LA
BihA 1 mL 0. 02 mol-L ™" (YR BRI S84y 5 R, 5
FH0.22 pm KA USRS 08 S, 2647 EVL AT
TR RRK i A B i, PR AS S0 A 25 S8 0 2
R A
2.2 EROMEWITIE

Z: [ Bano J5 W15 & SL PR F 43 {H ( Amino Acid
Score, AAS)', B FAO 17 B 7 ¥ 00 5E fL 27 P
43 ( Chemical Score, CS)'™ | ZHazk P2 Bt iy
BB IS U (ratio of amino acid, RAA) . &%t
2 LU R EU(RC) M SRR LU R B0 (SRC)

AAS = U & P R R A6 A R R A i
(mg+g™")/FAO WA BT F S iR & Bt (mg-g ™)

(D)

CS = FHIEE A A Fh b 35 2R % 1 (mg-g ™' )/

M EVPAI R Pz LR 5 it (mg g ™) (2)
RAA = fiill 3 B BB & 5/ FAO PR
FR (3)
RC = LR LU/ IR HU(H Z K%L (4)
SRC =100 - CV x 100 (5)

e CV 2 RC RS AREL, CV = b/ 8.
2.3 FERANERL I RE T
2.3.1 GC M Ai%H: )y DB-SMS BA1EHE (30 mm x
0.25 mm, 0.25 um), FHA N AR, M #E N
I mL-min ™", 33, 483N 515 HEREIR N
250 °C, HEAEIEEZ A 40 °C s #5AR e TH R 46 i B2
#7740 °C, #4522 min; PAS5S Comin ' F}FZ2 160 C, {4
0 min; L4 8 Comin™'FF 250 °C, {4%F 10 min;.
SRR 50. 25 min)
2.3.2 MS 44 EL LB, BEsE-~ 70 eV, i &
J9 1800 Vi BRI N 230 °C, R 250 °C,
PUZEAFIRE S 150 °C, 9475 EN m/z 40 ~400, [H]
fg 0.3 s,
2.3.3 MEAIIGE AR 20 mL TSI, 2
HE—RALE, M. A ACAR/PDMS/ DVB
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Wk, T 70 CFHIR S0 min J5 , 452 Uk I
AR BE T, E 250 C 3 BF 1T A %
S wmin, JETTAMT o T L P DL
PEMEATHIZR S50 B o O R R RE LY, 5 I
T BUH— L2k 40 7 4 A B AR 4 0, R i [
J% Jy NIST 08,

3 BRENH

3.1 4 Bl B F I R SR 2 Oy H AR

MR 1 AL, 4 R EY & 17 Fh S (0
IRAM) , HrpafH R HG @ 2m 7 5, H
QRS EATE R, AR O (TAA) HP N
SRz > Gl > BREE > BB M)A B IR A |
i M B P SRR B JR (AL 25 i E 2

febR, A FAO/WHO @ BIAR B (1 25 1F: 07
WY DAL H (EAA/TAA) B 7E 40% Zefq,
W B EEIR/ AR b 75 B AL R 1 (EAA/NEAA) i 1E
60% LA Lo Byia W 4 FhfrffHE EAA/TAA {EHER 70
BB > KB > 8RB > kB, BRICHE A1 ffAE 5T,
HAROBAEIITE40% o4 o T EAA/NEAA {EHER )
GB> S > BRI > Bk, EAA/TAA {HFFEEREL
BEATAHESS, HoR A MHERI R T 60% o %45 R K]
S SEBRNER B 3 B AT DL B B A AR
o B FEAEREL 3 Fh A1 AL EAA 538 fe i 1
YRS IR, TShE A1 RN DR R R R s T
MEAMR Y k. S8 KB MR 3 F £1 4L
NEAA & fie i (0B 0 A5 R, 10 SOHE A1 A8 0] L
RANTVR R T i DE 28 & B A

x1 AMAREBEANSERAK

IR T 5350 % )
%' HIEFRYLIK
S RHE BObE A1 A BRI fE SR ATRHE

1 SRR (THR) * 0.24 0.32 0.26 0.32
2 44 R (VAL) 0.27 0.19 0.29 0.37
3 H MR (MET) 0.09 0.02 0.02 0.04
4 R (ILE) 0.23 0. 05 0.25 0.34
5 24k (LEU) 0.43 0. 09 0. 45 0.58
6 SE74 % (PHE) 0.23 0.12 0.25 0.31
7 Wi R (LYS) 0.31 0.19 0.29 0. 42
8 KA1 R (ASP) 0.47 1.92 0.51 0.74
9 22 %1% (SER) 0.24 0.23 0.27 0.33
10 BAMR(GLU) 0.58 0.49 0.62 0.76
11 H4 R (GLY) 0.25 0.22 0.24 0.32
12 AR (ALA) 0.30 1.44 0.33 0.42
13 4R (GYS) 0.07 0.02 0.02 0. 05
14 58 (TYR) 0.18 0. 14 0.22 0.27
15 AR (HIS) * 0.15 0.11 0. 10 0.15
16 ki &M (ARG) ** 0.27 0.08 0.28 0.32
17 I E2 (PRO) 0.16 0. 06 0.18 0.20
IR S (TAA) 4.47 5.69 4.58 5.94
W AKEBR B (EAA) 1. 80 0.98 1. 81 2.38
A S SR 2 (NEAA) 2.25 4.52 2.39 3.09
EAA/TAA 40. 27 17.22 39.52 40.07
EAA/NEAA 80. 00 21.68 75.73 77.02
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3.2 4 FraBHER A E RN EIEN
MYEARMEFRMESEAR T 2. AR
PR T A EAA Jr o5 LU S8R 0C, BHTE bR L3R
FAO/WHO 7Y 0 5 28 Jk 2 15 2R A v 3 2 2 1
LT Z IR ES L, TR A 4 FhaEE Y2
TRPRXT 4 Fpfr R QAT E SR E R, AR
TGl AR AN ) R AR A RN (EL
3.2.1 EIETRIESY (AAS) FL2EPESr (CS) 4 Fffy
FRHAEI) AAS T CS L322, AASHER RN ER S
FAO prifEEE 4R R, CSEERTFNERYS
PRUEXS SRR IR R BE, AAS {H RN CS {H B % ik
1, SRR 2 o SR b, AR E R
MRS, 2 i, &8, Bk, K3 A
AL AAS BF43F CS RPF o s HeiE F 1, {H%K
EAHIE, UEHTEX 3 Fia BHE M Ui R B U g
i e NARTR K, ERMEYE . ML FAO
K AAS S hRUERT, AAS /N s HE RN 5
— PR SR, A2 AT, 4 Fhoa BHER S —BR
Tl R ¥ AR + M2 R (Met + Cys) ;3 41U

XS EE AR CS ASFARUERT, CS F/MYE
LR R o — PR A IR, HER 2 AT, 4 P bk
55— B TR P N B AR + MR s 27 B R
4 Fhof fRHAE 5 — B 2 Sk R 38 Ok R AR + i
IR .

3.2.2 AR W R E(RC) Mz SR U E R 5o
(SRC)  RC JE:AR ¥ & 3L M 7 #ie, M WHO/
FAO MRS T 3 A T R . RC /R
PR S IR AR Y ) R I R IR I LUAE, 5 1F
DR S SRR A B 5 A SE R 20— 3, W] RC 4R )
T 1, RC>1 FRZma MM X2, RC<1 &
IRZEIEBRAIN AR, RC /M LR R o — B i
BIEERR, W3 WAL, 4 P Rk AE 0 25 — PR ) 4 3
8 ol R + ez, BARIT IR U IR A 2
SR B 00 B SR L, A R o R 2 PR A A
FER W E RN B, SRC J& R 4 B b 7 2 2k 1R fh
B SRR A B WU ORI R A R T, Y
RO () RC R4 1L, 28 B X B0 2 L R 7 JE R
S B STERERR, SRC B/, B R E SR ME

R2 AMAREEANSERITS (AAS) L F 5 (CS)

papoey TAOWHER AR EE S AAS s
mg*g mg*g G ik b3 £33 &8 g P £33
Thr 40 51 1.34 1.41 1.42 1.35 1.05 1. 10 1. 11 1. 06
Val 50 73 1.21 0.67 1.27 1.25 0. 83 0. 46 0.87 0. 85
Met + Cys 35 55 0.58" 0.10" 0.12* 0.19" 0.37" 0.06 " 0.08 * 0.12*
Ile 40 66 1.29 0.22 1.36 1.43 0.78 0.13 0. 83 0.87
Leu 70 88 1.37 0.23 1. 40 1.39 1.09 0.18 1.12 1. 11
Phe + Tyr 60 100 1.53 0.76 1.71 1. 63 0.92 0. 46 1.03 0.98
Lys 55 64 1.26 0.61 1.15 1.29 1. 08 0.52 0.99 1. 10
Trp 10 16 — — — — — — —
PR 1.23 0.55 1.23 1.24 0. 86 0.38 0. 86 0.87
Y« R T B A R R — IR R — R AR
£3 AMHAREEERILE(RAA), SERBIEZRN(RC) MEERMILEREHS (SRC)
AIRE Thr Val Met + Cys lle Leu Phe + Tyr Lys % SRC
G55l RAA 0.006 0 0.005 4 0.002 6 0.005 8 0. 006 1 0.006 8 0.005 6 0.005 5 75.156 6
RC 1.090 9 0.981 8 0.467 5% 1.045 5 1.116 9 1.242 4 1.024 8 0.995 7
B RAA 0.008 0 0.003 8 0. 000 6 0.001 3 0.001 3 0.004 3 0.003 5 0.003 2 21.249 7
RC 2.500 0 1.187 5 0.178 6 0.390 6 0.401 8 1.354 2 1.079 5 1.013 2
123573 RAA 0.006 5 0.005 8 0. 000 6 0.006 3 0. 006 4 0.007 8 0.005 3 0.005 5 57.986 7
RC 1.181 8 1.054 5 0.1039* 1.136 4 1.168 8 1.424 2 0.958 7 1.004 1
£y RAA 0.008 0 0.007 4 0.001 1 0.008 5 0.008 3 0. 009 7 0.007 6 0.007 2 61.508 4
RC 1.111 1 1.027 8 0.158 7% 1.180 6 1.150 8 1.342 6 1. 060 6 1. 004 6

T R T X D0 A R A 5 — BR o 2 2R
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W%, MR 3 A, SRC(EH) >SRC(E ) >
SRC(#KEZ) >SRC (k) , &5EM SBARESE
TRt m, B BRI ARHMERZ, TSkt £
fEtm ik,
3.3 4 £ MG R A R LAY S AT

K Hf GC-MS Z X 4 B it 46 1945 A 1k il o3 it
Frorti, PR AR LA 4. GPREW, NEE
BB BREANEE B 4 Bl ik A8 A% S 1 B o 20 ) 2
SEH 37, 31, 26, 21 Mk, R 8ol
63.17% , 61.74% . 73.72% 1 53.44% , F % W
KB, BRI, BEERME RS Y. i, &
B, bl Bk B AN B RS B R M B A
3Fb, BN 2, 6-TURUT RS By (B0HE 2.30% , %€
B 162% , B 0.76% , 44 0.67% ) . + Dkt (4
B1.23% , Bz 0.67% , Bift0.50% , 4Kz 0.25% )
FI 73 K8 (25 3.05% , #kpz 0.92% , 448 0.84% ,
bl 0.48% ) o SBUAMHET LREE R R, By

Bk 16. 06% 5 HAWAE R ANE RS BT R 53 EOR T 2% 114k
GYVAETR, orlEECH(5.97%) . -2, 3-—J
LR T (4.22% ) . 1, 17-(2-H J-1-30 79 475 55 ) WL-
KB T%) ., +25(3.27% ) . +=Hi(3.09% ) . H
AR TR (2.51% ) FRAIARNG (2. 49% ) o SehB A fit
Teh O Fr i e, BT EIGR 27.25% 5 HoAhE &
PERLGT BT 4 BOR T 2% Wtk &9 5 i, 2 5210
RH e (11.16% ) . H JEfik (3.73% ) . 3k 10 ¥ fi5
(3.59%) . 2, 6-FUT X H By (2.30% ) F1 T %A 6
T (2.25% ) o Bk Bz A MRk A T R M Y DA 2T
(26.64% )y F; HART R KT 2% W Lsr A
50, ArBIIE T3S EIR L IRNR (10.99% ) | HAH
$i(10.04% ) . KABBENG (5.35% ) . T (4. 19% ) Hl
TR (3. 98% ) o EAMHERE R T A
BRI RS AEENG (16.76% ) . LE(13.90% ) Fl
HAHBE(12.07% ) , HARTTEITEKRT 2% (145 K1
BT A7 EBE(3.05% ) o

x4 ATAMLERM GC-MS SR

Biit 8% )
e fetrm s HER

AL BUkE BREL EY0'4
1 LTk Ether C,H,,0 — — — 1.53
2 B Dimethy diazene, 1-oxide C,H,N,0 — 11.16 10,04 12.07
3 1-T43E-2-F9E Glycol-1-monobutyl-1, 2-propylene C,H,60, — 0.02 — 0. 04
4 SkHumEflG Cefotaxime sodium CiH7N50, S, — 3.59 5.35 16.76
5 LT acetaldehyde C,H,0 — 27.25 26. 64 13.90
6 1-P&475-3-F% 1-Hepten-3-ol C,H,;0 — — — 0.84
7 M= -2-F- 45 -1 - cis-2-Nonen-1-ol CyH;gO — — _ 0.12
8 Pk Heptanoic acid C;H,,0, — — - 0.01
9 T-fi% Nonanal CyH,50 1.29 — 4.19 0.77
10 /5%t n-Hexadecane CieHay 0.84 0.48 0.92 3.05
11 (+)3-%3% F i 3-Hydroxydodecanoic acid CpHyy 0, — — — 0.01
12 Gk H A7 e sEf# Glycidyl hexadecyl ether CioHy50, — — — 0.03
13 =N _EEH i Tripropyleneglycolmonomethylethe CipHxp 0y — 0.13 1. 61 0.04
14 +—%¢ Undecane Ci Hy 1.10 0.48 — 0.58
15 481 PU%E 1-Chlorotetradecane C,4,HyCl — — — 0.26
16 KM Longifolene CisHyy — 0.20 0.19 0.46
17 4 PU%E n-tetradecane G Hyg 1.23 0.50 0.67 0.25
18 2, 6-FUTHXTHIE 2, 6-Di-tert-butyl-p-cresol CsHy O 0. 67 2.30 0.76 1.62
19 2,2, 4-=H%-1, 3-8 5% T BERES 2-Methy propanoic acid, 2, CjHs 04 — 0.55 1.85 0. 80

2-dimethyl-1-( 1-methylethyl) -1, 3-propanediylester

20 +JL%% Nonadecane CioHy — 0. 88 — 0.28
21 2 Oleic acid C3H5,0, — — 0.02 0.02
22 fiAkA M Propylene sulfide C,H,S _ 1.79 o o
23 IR-2-F1SE [ 3ES 2-methylpropylformic acid ester CsHy0, — 0.04 0.09 —
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=4(%)
Bt 4 ( % )
5 EAa R Vit
Ed Bihb PR 954

24 3-Z\FEA N 3-Ethoxypropylamine CsH;;NO — 0.03 — —
25  TEMi%EUEE Thiocyanicacid, 2-(2-butoxyethoxy) ethylester CoH,;NO,S — 2.25 3.98 —
26 4-H LR 4-Methylvaleric acid Ce¢H, 0, — 0.19 — —
27 BRI Isoamyl-formate CeH, 0, — 1.13 — —
28 5-%3E-1-J] 5 5-Amino-1-pentanol CsH;;NO — 0.14 — —
29 BB Heptaldehyde C,H,,0 — 0.24 — —
30 D-( +)-FA=HH Melezitose CigH; 044 — 0.04 — —
31 %% Bihexyl CyHy 3.27 0.32 — —
32 3-H 3+ = ¢ 3-Methyltridecane C4Hy — 0. 04 — —
33 2,6, 10-ZH 3| —4:2, 6, 10-Trimethyldodecane CysHyy — 0.12 1.20 —
34 A\ Bk Z KRRk Octadecyl vinyl ether CyoHyO — 0.01 — —
35  2-H3L-/NHEE 2-Methylhexadecanol Cy;Hy60 0.36 0.23 — —
36 2,6, 10-=FE|F42, 6, 10-Trimethylpentadecane CygHag — 1.85 — —
37 2-INHEPRFRC LS Cyclohexyl acrylate CoH,,0, — 0.42 — —
38  #H/J5¢E Phytane CyoHyp — 1.58 0.49 —
39 +-L%¢ n-Heptadecane Cy7Hg — 0.05 — —
40 FEERE Methyl ether C,H0 — 3.73 — —
41 FTHSERZ S Butyl isocyanatoacetate C,H,, NO, — — 10. 99 —
42 HFR 5T g Bis(2-methylpropyl) oxalate CyoHy50, — — 0.07 —
43 BEREREZ 1-Octen-3-ol CgH,40 — — 1.99 —
44 + =45 Tridecane- Ci3Hyg 3.09 — 0.03 —
45 Z&J5¢ Decane CoHy, — — 0.04 —
46 3, 7T-—HH+—%E 3, 7-Dimethyldecane Ci3Hyg — — 0. 06 —
47 2EFE BRI Octyl decanoate Ci5Hy60, — — 1.27 —
48 A 7S tert-Hexadecanethiol Ci¢HyS — — 0.76 —
49 #2 Ik Oxymetazoline CisHyN,O — — 0.15 —
50  +Fik% n-Pentadecane CysHs, — — 0.10 —
51 bk Heptacosane Cyy Hsg - — 0.26 —
52 % Ethanol C,HgO 16. 06 — — —
53 1EC %¢ n-Hexane CeHyy 5.97 — — —
54  HEILZFR T HE Methoxyacetic acid butylester C;H,, 04 2.51 — — —
55 2,2,4,6, 6-HHIEPLE2, 2, 4, 6, 6-Pentamethylheptane CipHye 0.38 — — —
56 XU Dipentene CyoHye 1.54 — — —
57 1, 2,4, 5-)yHZK 1, 2, 4, 5-Tetramethylbenzene CioHyy 0. 37 — — —
58 HRERHA(2-Z 5T ) Maleic Acid mono(2-ethylhexyl) ester C1,Hy O, 0.54 — — _
59 vkH Borneol CoH;g0 1.45 — — —
60  Jii2, 3-—HIIL-FF TR cis-2, 3Dimethyl-cyclobutanone Ce¢H,,O 4.22 — — —
61 SEILFLE I 5L Tsosorbide dimethyl ether CgH,,0, 1.48 — _ _
62 TR 2-F 3E-3-F2 562, 4, 4-=H JL % KL WE Propionic acid 2-methyl-3-  Cj, Hyy O5 0.29 — — —

hydroxy-2, 4, 4-trimethylpentyl ester
63 (1S, 4R, TR)-1, 2,3, 4,5, 6,7, 8-/)\&-1, 4, 9, 9-JuR - C,Hy 0.48 — — —

4, 7-HIBLHE (1S, 4R, TR)-1, 2, 3, 4, 5, 6, 7, 8-octahydro-1,

4, 9, 9-tetramethyl-4, 7-methyl azulene
64  (+)-KI3%( + ) -Longicyclene CysHy, 0.37 — — —
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=4(%)
Bt 4 ( % )
e EAa R sy
Ed Bkl PR 92
65  HHM Cedrene CsHy, 1.48 — _ _
66  B-Ti1T# B-Caryophyllene CysHy, 1.94 — _ _
67 3,4, 5-=HEEIEHI K3, 4, 5-Trimethoxytoluene CioH, 04 0. 66 — _ _
68  a-FIRIAM a-Guaiacene CisHy 0. 60 — — —
69  v-J 7 M y-Patchoulene CisHy 1.02 - * -
70 1, 2-—JR-2-H1-| 4% 1, 2-Dibromo-2-methyl-undecane Cp, H,,Br, 0.28 _ _ _
71 1-483-(2-8.2.3E) Jiki 1-Bromo-3-(2-bromoethyl ) heptane CoH,sBr, 0. 68 _ _ _
72 o-fi%E)F a-Bulnesene CysHy, 0.26 — — —
73 2,3, 5-=H %252, 3, 5-Trimethylnaphthalene Ci3Hy, 0.33 — — —
74 3,7, 11-=H131, 6, 10+ " fx =53 ZFAHE Nerolidyl acetate  C;;Ha O, 0.27 — — —
75 3-H3E-FkE 3-Methylpentadecane Ci6Hyy 0.27 — _ _
76 AN Cedrol C15Ha O 2.49 — — _
77 2,2, 5, S-PURERAE2, 2/, 5, 5'-Tetramethylbiphenyl CieHyg 0.24 — — _
78 1, U-(2-HE-1-T A M) W4 1, 1'-(2-Methyl-1-propenylidene ) bis-  Cy6Hyy 3.71 — — —
benzene
79 AR HR 5 T g Diisobutyl phthalate C,sHp 0, 0.32 — — _
80  fifffHil Dendrobine Ci6Hy5NO, 111 - - —

TE: —FRARKH .

4 HFit5itie

REEMIEAT I AL U0 1 A AU o,
e A ARCA R U AR IR, HR O R R IR A
IR — s WA IS T R SR
NIRRT IEIR, BTl Z5PUAES B BEIRA
WL, BRI Z AR B o, TR I AT
ENIE S5 F2 5 2k B RE R 4E 15 S5
AR W Z IR, AT 2 5 AR B BRI 45
ENES), HE YR BER RN, 2R
A LR ORI A o A SRR &SRR E B 4%
PG E S8 BohE . BREC AR B 4 B HER 2
LRy, R AR SE I AR A= A 5 A x HE 2 SR
PEATEFR s AR, 4 B HER S AR
Pribifi AR 7 F, AL, 5 BCMBREL 3 Fifa fig
€ EAA/TAA {65 EAA/NEAA {HIIFF 5 HAL S F Y
PRI, TSR A7 AL AR FARHE. i ad AAS 1 CS
PEOVIE AT, B SRR B AT HERI AT A FAO/
WHO X H, EIRMEE R, H=F a5k,
BIRMEZE AR, g RC A SRC PRAY LRI,
SRC(4E) > SRC (%) > SRC (B fz) > SRC (i
HE), EBUARMEE SR ER R, 5S8R fE
W2, BB RHERAR. Wi adralJ, &8 B

BEREE Bz A1 kAL 06 75 B AR T S8 /IR B4 fe v
SOHEATAHE I3 2 MR B vy, T AR AR M DE 2 R 24
4 Pl AL A9 5 — BRI =R o WA D £ 4y Ak i

Mz, AI2% A e S A B WA LA FE
HYIER F 2 mmi 2R . RIS IR IR
BRI R — S &5, & A WA
AWFTEELL GC-MS Jp 5 SR Bz | Skl BRI AL
AR R E U R e BT 4 %2 37, 31, 26, 21
AL G, 4 Ff AL I AP A 3 Rt A
&Y, HBRIP WA R ESR . i, &8
APHE S HAD 3 FfEARLL, 48R MUY 22 U R .
BRECAEIT SR BRE. S RREZ, HaR
H3CHk [5] MaEmE R ERAK, m53CHk [6]
SR ESS I, ZORMZESFAER KRR F&RH Y
BREZATARHAE I 7= M B i SR o S0 R B A fkAE BT
FRMESE . B R B, T U T Y
B BRI F IR 2. ARHET T &
AR 34 Ak Lo AN SUEA VRR R 3 A O, i EL
HATZ 2 P Vo 8RB A AL B 2 i e &
R, AR, AR, MR SERY
AR, T 9 AR SR ah R Bl it
FORAAS I LA 7, Al A A R DL B At i E 7
FT SR R AT ARHAE A I 1 S O 5 X B0 T A
- 393 -



20184E4 H 20% H4

FEIFZS  Mod Chin Med

Apr. 2018 Vol.20 No.4

KA A IR

ELFTIR, SRR B, Sl R AN E
4 MOHEM E IR E FRIE, &8O BHER B R
IEIRAT, BRECFIE A BHERZ, S0hE A1 e I
fi%; 4 Bl BT & i KB MR FE, B R
AESMTZ G, P A RHMEN ST
KRS E A o
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