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RAA NG R AT R I HAFI 4B, KA AAB G 5N 2 4%, R A HP-5 £.48F €354 (30 mx0.032 mmx=0.25 pm) , £ K4
BTt & (FID) , HR A H RA, A 0 iR 24 200 °C, 40 B8 4 4 250 °C, 7% 4 0.8 mL/min, #4F A 1 pL, 57k A 40: 1,
G R e SR R RE LA R E I 5 A1 4 0.090 5~2.413 3 mg/mL(r=0.999 9).0.098 3~2.620 0 mg/mL (r=
0.9999).0.169 1~4.510 0 mg/mL(r=0.999 8) , #4558 & A& (12 h) . F A M X4 RSD<2.0% (n=6) , F 34 A e £ 551 4
99.84% (RSD=0.49% ,n=6) .100.24% (RSD=1.38% ,n=6) .99.41% (RSD=1.67% ,n=6), 23 3% & L& FHHIEL W T a-k
Ko S-TF M B AR A 5 A 42.0.214 4~1.325 0.0.766 2~3.172 1,0.357 4~1.518 7 mg/g & B 1, £k AXI 2 509 sk beik |
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Simultaneous Determination of a-pinene, f-pinene and Linalool in Volatile Oil from Hedychium flavum by
GC

ZHANG Biao', HUANG Fang’, ZHOU Hanhua', ZHANG Lang', DONG Minghong', YU Zeyue', ZHANG Mi'
(1.College of Pharmacy, Guiyang University of TCM, Guiyang 550025, China;2.School of Pharmacy, Tongren
Polytechnic College, Guizhou Tongren 554300, China)

ABSTRACT OBIECTIVE: To establish a method for simultaneous determination of a-pinene, f-pinene and linalool in volatile
oil of Hedychium flavum. METHODS: The volatile oil was extracted from H. flavum according to steam distillation stated in
Chinese Pharmacopoeia (2015 edition volume IV ). GC method was adopted to determine the content. The determination was
performed on HP-5 capillary chromatographic column(30 mx0.032 mmx0.25 um)with hydrogen flame ion detector (FID), nitrogen
gas as carrier gas, with injector temperature of 200 °C, and detector temperature of 250 “C, column flow rate of 0.8 mL/min,
samples size of 1 puL and split ratio of 40:1 by programmed temperature. RESULTS: The linear range of a-pinene, f-pinene and
linalool were 0.090 5-2.413 3 mg/mL(+=0.999 9), 0.098 3-2.620 0 mg/mL (»=0.999 9), 0.169 1-4.510 0 mg/mL(+=0.999 8),
respectively. RSDs of precision, stability (12 h), reproducibility tests were no more than 2.0% (n=6). The average recoveries
were 99.84% (RSD=0.49%, n=6), 100.24% (RSD=1.38% , n=6), 99.41% (RSD=1.67%, n=6), respectively. The contents
of a-pinene, f-pinene and linalool ranged 0.214 4-1.325 0, 0.766 2-3.172 1, 0.357 4-1.518 7 mg/g in volatile oil from 23 batches
of H. flavum produced in Guizhou province. CONCLUSIONS: The method established in this experiment is rapid, simple and
accurate. It can be used for the content determination of a-pinene, f-pinene and linalool in volatile oil from H. flavum.
KEYWORDS Hedychium flavum; Volatile oil; a-pinene; f-pinene; Linalool; GC
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TR, PR PR G, JoBE , RAT I i Rk &
T AR S DR RIET IR DTN A T A
M AR SE R M > R 2590 . A 20 4t 70 4248, (5t
PNREZ VIC 3R T 7R FE A DM R TB) % 24 iR TT 9E
AR AN NS A E R AR = g2 ST A N SRR = N = K
FESS SRIR B A THAEEAE . T JEI AR AR

IR CRFETR AT T MR B Al o3 4001, (A TR
A2 B BIESEARGE H AT SRAN AL , 32 a2
AR FRTARCIE SR i AR R [ 25 ) (b 7 Fn i) i
B, WAV BTRAR . BT, B RECR M
2t RRZG R BT iR UE ) (2013 AR HRRE AIEK R
FHAAH T (] I 00 5 P75 256 14 5 - R -
R BT R S R

A BT : B A 24 R 2k 6 (No.3040640150121) 1 # ’H
L1 %%

* 20, WA . BRSSP R IR B IR A M S
JEE] . E-mail:893027168@qq.com

#IAEVER T WS T5 o] P2 e 2 P2 BRI . E-mail:
txty_008@163.com

TEIEE 2013EFE205FETE

7890B “TAH 515 A , 0 45 S M B 1Ak A D 2%
(FID) \HP-5 B4 (435 4T (30 mx0.032 mmx0.25 pm)
HP-5 £ 4045 (6 3% 41 (30 mx0.25 mmx0.25 pm) . WM-

China Phammacv 2018 Vol. 29 No. 7 - 933 -



PEG-20M B4 41541 (30 mx0.25 mm=0.032 pm) (3
Agilent 22 ] ) ;98-1-B HLFE (R T 2 k(XA AT PR
N ) 3 XS205 B K- AB204-S 434 K- (%t -+ Met-
tler-Toledo A 1] ) 51 000 mL #4 & yH F2 M2 (KK i RHY
S UE AT IR H] ) s FW500A/1000A 5 13 42 1) il 473 1
PLC LK R SR AT PR A R o
12 XRESIKF

FEREEAT A (52 111503-201603, 415 :97.8% ) |
o-JE IR BR L (415 - C16211000, 46 FF 1 98.5% ) - TR M
Xt HE A (HHE 52 C16211020, 405 : 99.5% ) ¥ A [ £
mih 25 iR E B FERE 5 1E Cbe o (4l
1.3 M

AR T 23 R TE TR G R HERAE T Bt 253, 22
B B e B 2 B 24 2 B v 2 5 0 U TR DU R M E
YR Rl 20 JB AW 85 48 Hedychium flavum Roxb. [
ML HIRMEE AL 1,
F1 RMTEREAERES M RERBEEREA
Tab 1 Sample number, place of origin, time of collec-

tion and collector of H. flavum produced in
Guizhou province

H5 i R FEA
sl Y 2016-08-12 %
) TR 2016-08-17 &
$3 LT 2016-08-22 FI3UA
s4 [53 2016-08-29 %
55 ALY 2016-09-03 WRmH:
56 EAiE 2016-09-13 [
§7 TEKX 2016-09-27 *
S8 “h 2016-10-01 ¥
89 Ly ¢ 2016-10-05 Nt
$10 A 2016-10-15 & B
sl P 2016-10-17 % %
s12 FEL 2016-10-15 % R
s13 EETY 2017-08-13 %
S14 TR 2017-08-15 FITE
815 A 2017-08-23 HER
sl6 Bl 2017-08-26 A
s17 TRK 2017-09-01 [
s18 38 2017-09-02 Kb
$19 FriR 2017-09-02 #
$20 7 2017-09-12 [
s21 Ly/¢:) 2017-09-09 B
i) HTR 2017-09-16 Ji S
23 s 2017-09-22 A5t

2 HiEEHR
2.1 fiEEH

K J HP-5 & 41 & {4 1% A (30 mx0.032 mmx 0.25
um) , FID, 2 S R4l :99.999% ) , HEAE TR R
200 °C, K5I 8 15 4y 250 °C, 3 4 0.8 mL/min, 43
TEE A 40 1, HEFERSN 1 pl, FE P THE (IR E 60 C,
1245 2 min; DA 7 C/min FFIE ZE 85 C {345 2 min; LA 1
C/min FHEZE 105 °C 4445 1 min; F-L4 10 C/min FHEE
150 C, 4% 2 min) .
2.2 BRHEIE
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Fiz B8 2015 A R [ 24 ) (DU ) 38 D) 22047 4% 2% 3 i)
FE HIE PRI FE 55 HR T AR A HS IR 2
B, BT UKE R AR, 25 o AEEARIGE & AR fh
T, T 10 mL s NI i R B A E L AT,
PG,
222 RAXISEIWE 0B a-TE I B-IR I M O
% 2% I 0.072 40,0078 60,0135 30 g, K 25k 5 i
AIEC ke, Be il i AF 1 mL % o-JR M5 7.240 0 mg -R M
7.860 0 mg. L 13.530 0 mg HTR S AW, IS,
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23 EEMER

Huzs [ BRVS TR R X BE S VA TR A3k A 8 TR A5
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Fig1l GC chromatograms

24 HMXRER

K 28 W BB 2.2.27 I YR % I 3 R A ) o - R
I o ik 2.413 3.1.448 0,0.724 0,0.362 0, 0.181 0,
0.090 5 mg/mL, A-JE M & 14 2.620 0,1.572 0.,0.786 0.,
0.393 0,0.196 5,0.098 3 mg/mL, F5 A & 4 4.510 0,
2.706 0,1.353 0,0.676 5.0.338 3.0.169 1 mg/mL [¥] 5]
TRA X AR . RS R R 1 pl, 23 AR
AT ek s . DA AU AR (p) 0 X
HE S O 3 R o A A (o) 28 Rl A v i 48, 1 a- TR -
TR o7 A I ] 0 7 AR A 9 R y=341.55x+1.239 9 (r=
0.999 9) .y=481.04x—1.992 3(+=0.999 9) .y=469.99x+
10.173(r=0.999 8) . Z55ERM, a-JkMs B-T-M 5 IEREAE
)55 4 R P Y L 43 314 0.090 5~2.413 3.,0.098 3~
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2.620 0.0.169 1~4.510 0 mg/mL.
25 MEEEIXRE

A3 RS B EC“2.2.27 TR BR A X BE SR VTR 1L L,
Fie 2,17 U 035 A R S E AR 6 U, D S TR, 4
W, o-TRI B-TRM D R REIE T ALY RSD 435114 0.98 %
2.02% .0.92% (n=6) , RI\ZALZHRG % R AT
2.6 FEMRE

K BRI — U FEFR 26 (G 5 - SO A 1 00y, ¢
“2.2.1750 R ikl R S VA, A IR IR R IR 0.
1.2.4.8,12 h 4“2, 17T (5% 4R Tl , 1o SR
R 255, o- VRN B-IR N 5 A B TR B RSD 4351
J11.89% .1.80% .1.94% (n=6) , 254 vh 1) - TR
IR TR A I T 12 h NERRE
2.7 EEMHKR

FREUR] —HERTE T2 (G5 : SL Ry A 640, A TAK
FE 12,217 BT Iy A A HE A AR, B 2. IR
S AT TS O SRR . 2551, a-UR M B-IR I
Ty R REE T AR Y RSD 4370 1.98% . 1.60% . 1.52% (n=
6), REAA T R E M R AT
2.8 HEREIXRE

FRELEL & B IR 2 M (45 . SO By R aE
60, AL g, FATFRE 53 BIUKE % A a- JE
(1.448 0 mg) .B-JE% (1.572 0 mg) . F5 i (2.706 0 mg)
FOTR A 0 BRI, 2217 TR 5 e i 45 i i
W, B 2.1 W s S A T E T LA B P
BmeE IR, g5 R g 2.

x2 MERKRRWLER(n=06)
Tab 2 Results of recovery tests(n==6)

WA HEE,mg AR ,mg R g IOEERELCE @ FHEMEREE, % RSD,%

i 07162 1.448 0 21642 99.27 99.84 049
07025 14480 21505 99.37
06876 14480 21356 9.78
07008 14480 21488 100.15
0.690 4 1.448 0 21384 10058
06982 1448 0 21462 99.89
piER 23840 157120 39560 99,21 10024 138
22972 15720 38692 10131
23574 15720 39294 9.67
22806 15720 38526 10245
24144 15720 39864 98.76
23832 15720 39152 10007
WEE 10852 27060 37912 9765 99.41 1.67
10768 27060 37828 97.85
09986 27060 37046 99.80
09875 27060 36935 10086
09492 27060 36552 10173
1.058 8 27060 37648 98.59

R2ER IR, o- TR - TR M 5 A I (1) P2 Jn ke
5] Wi %8 4 11 oA 99.84% . 100.24% . 99.41% , Ho 45 B A
95% ~105% =[], 2 B IAE FISCK R AT
29 H@REENE

B 23 HEIZ FE IR M K AR 45 100 g KB FRE , 4%
“2.2.17° TR 7k A U VR TR, PR 2.1 T S A
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PRI il s g a5 R L3R 3.
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Tab 3 Content determination of volatile oil and 3
kinds of compounds in 23 batches of H. flavum

55 i FE R, mL/100 g ok, mg/g Pl mgls R, mg/g
sl W 16 07388 24768 1.0762
52 JFH 15 08115 12832 08188
$3 BJLi 12 06107 12596 08343
s4 hixs 13 0.6052 0.8887 07624
s pIETEN 11 0.6302 1.026 4 03574
N ms 11 04774 12329 0.760 8
s7 TR 12 05742 0.9457 06740
s8 7 14 13250 371 1.0212
59 Ly &8 15 06755 23184 10398
SI0 AR 13 05029 L1728 06358
SIL ULl 15 06591 20391 05405
sl ERE 11 0.6250 13188 0.7745
SI3 YK 13 0.8352 1.546 2 14496
si4 - HEE 12 02144 1.1343 08174
SIS &KA 14 0.8693 1.658 4 15187
sl Egh 08 03861 08765 04749
SI7 - fEEK 12 0.5540 1.9478 06357
I8 it 13 05116 12885 08187
19 JFHE 12 0.6825 10980 06729
$20 ke 13 0.6418 0.9889 0.826 1
2 HkR 11 04954 0.766 2 0.5414
2 HER 13 06726 11095 0.7652
A 11 04834 12548 0.7443

FH & 3 R UL, 23 St FE TR 2 % il 1 ik 0.8~
1.6 mL/100 g, o-JRM S-IRH 5 R & i 43 illfE 0.214 4~
1.325 0, 0.766 2~3.172 1,0.357 4~1.518 7 mg/g 1 [l
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S, TR 3 AN A i A R I ST FE SR 2
AT, SR MR R I FE SR M TR R R 2 —
3 Tt
3.1 #HEFHARHAESEER

AT 5T AR AE Y 23 HER 2541 Hh AT 5 477 43 3R
BEVR YRR ity , TS0 245 SR 2 WA A ] 7 b JIr SR 5 114 24 A
s I B AT 3 Fh A S AR 22 S . BB R
SEILA D I AT BEAT AR LA s (1) SR AE M 4 b I IR A —
FL S A B —FE L (2) X LA 1Ty PRURCRAFE B[]
ANTAL 55— URCRAETE 2016 4F | 35 —RCRFEAE 2017 4%, 1]
A5 204 A it A st TR A A AR BR AT O o
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W OE B F R B A AR KRB AR P AR A R R G #9I(MMP-9) Fe K 4 % & & B4 22 378 4 1 (TIMP-1)
B O F ARG Ya R KRR BN AR, ik 40 R R R AL AR T R (AR I R) BAA (AR HEK),
JEAL 20 (100 mg/kg) Fr N ARE-F 20 (PR RS R, 5 meg/kg) o MRARF RAL5h, A &40 K R34 K0 M) 4y kA8 A0 [ i) & B 4F 4L
KEABER, RELIh SAXKEFTHESGY , BREG 1A, 5L H4R)E 0 &H KRR T LMEE G (f-MG) \N-T
BE-B-D-R AW H) ¥4 8 (NAG) A F fo s 7 7 Sk % R (BUN) ILEF(Cr) &85 AR E- P MR R R AR BB L, Ft AT
o IR BT A KRB R MMP-9 A= TIMP-1 & & &8 . 4R 5B F R4 B 4 K R 7 £.-MG \NAG 4~
¥ fodnik ¥ BUN.Cr45 3 2515 (P<0.05), 5F B K R 4047 69 95 22 5F 5 Ao 2L 22 MMP-9  TIMP-1 % & 84 ik KP4 8 4+
FH(P<0.01), S5EEA kAR, EAL 20 F0 N AR-S4) 20 K R B 2128 FF MMP-9 % & £ A KT 43 5 (P<0.01), A A X 384K FH 2
FHEAR(P<0.05 3 P<<0.01); B A4S NAREA ML K R &R ARF ZFH LA FEL(P>0.05), 4it: FAFELE
KRB A et R e pud) T R 5 LA KR B4R P MMP-9 & & & ik F= Tl TIMP-1 % @ &k, 71 & MMP-9/TIMP-1 #9 Yo A5 A % .
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VAR , SIS I FETRE R T T e [5] SHNEHRERFIEN ST M 3 25 5 = £ [M] BB : B A

KA R, WARIE H ] LUE A AE P FOR R 25 5L — B R, 1970671,
Tl 2 A0S B s S o B AR ZE I FE BT LA [6] #FHF, RN, BLARIET (FIRZAE) 1 508 K5 K
R AR 2 % LAt 22 N 7 SE A T WA GC-MS 431 [J1].F B 25 5, 2011,22(7) : 642-643.
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