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Study on the extraction and antifungal activity of volatile oil from stems, leaves and roots of Glehnia
littoralis

YANG Zhenmin"*?, LI Bing"?, MAO Fuying', ZHENG Yuguang®®, ZHAO Yunsheng"*® (1. School of
Pharmacy, Hebei University of Chinese Medicine, Shijiazhuang 050200, China; 2. Hebei Traditional Chinese
Medicine Processing Technology Innovation Center, Hebei University of Chinese Medicine, Shijiazhuang
050091, China; 3. International Joint Research Center for the Utilization and Quality Evaluation of Traditional
Chinese Medicine Resources in Hebei Province, Shijiazhuang 050091, China; 4. Experimental Center, Hebei
University of Chinese Medicine, Shijiazhuang 050200, China; 5. Hebei Chemical and Pharmaceutical College,
Shijiazhuang 050026, China)

ABSTRACT OBJECTIVE To explore the extraction process of volatile oil from the stems, leaves and roots of Glehnia
littoralis, analyze the chemical components of the volatile oil from the stems, leaves and roots of G. littoralis, and preliminarily
evaluate its in vitro antifungal activityy METHODS Based on the steam distillation method, single factor test and orthogonal
experiment were conducted to optimize the extraction method of volatile oil from the stems, leaves and roots of G. littoralis. The
chemical components of the volatile oil from the stems, leaves and roots of G. littoralis were identified by using gas
chromatography-mass spectrometry (GC-MS) technology and their relative contents were calculated. The antifungal activity of
volatile oils from the stems, leaves and roots of G. littoralis against Fusarium solani, Fusarium incarnatum, Fusarium oxysporum,
Aspergillus parasiticus and Aspergillus flavus was determined by paper diffusion method. RESULTS The optimal extraction process
of G. littoralis was solid-liquid ratio of 1:15, distillation time of 5 hours, and KCI concentration of 15%. Eleven components were
identified from the volatile oil of the stems and leaves of G. litforalis, and a total of eight components were identified from the

volatile oil of the roots. Ginsenethinol was a common
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of G. littoralis, its contents in the stems and leaves, roots

were 38.21% and 74.02%, respectively. The volatile oil from
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parasiticus and A. flavus, especially volatile oil from the stems and leaves. CONCLUSIONS There is a significant difference in

chemical components of the volatile oil between the roots, stems and leaves of G. littoralis, both of which have certain in vitro

antifungal activity.

KEYWORDS Glehnia littoralis; stems; leaves; roots; volatile oil; fungus; antifungal activity; chemical components

b vb & 2 A T8 B G W I 9 3% Glehnia littoralis Fr.
Schmidt ex Miq. TR, 32250450 T b 8 (ZRF T i
HuIX) L HAS e AR TR S EY HA TR 25
A TR, MR E R G 25k, ALY S RAE Bk
BFPAR, (H LR A 256 K 0P R A%, PR R B
MR, 2 O AR ) 2 PR PR LT (0 4 - SR 6 ) v ik
G Rk BE B fE A, S BUT AR R TR, R
BRIV S GO, T R I 245 FHT AL (AR ) 5 245
A7 CEM) A BT T 2L

W58 SR, AL S R B BUE " PuE" BR" .
BURR W L A 5 AT s ARG s o TS
250 A SCAF oY B AL v T 2 B R
R TC R R Y o ALY S K RS
T P AR, WO T 2E 0 ST LT e HGE . ASHE
FEX ALV S 280 FIAR P4 2 I TR IR T2 Ak, g
EATITEA2E B 10 5 6], X b v i 8 5 00
TV A5 B IS PEIEA TG, LA ALY S il b 3 4%
SN R PR AR
1wy
1.1 #EYRIE

2020 4F 10 H 21 H A4 7E T b 4s 22 [ i R AL
SRR R, Zein] b P BR 27 e 2 27 B bk o AR 3
ENAIE R Y SE G. littoralis Fr. Schmidt ex Migq.
P ZE IR AR IR AARAE T B AR AR T .

1.2 FEUHF

7890B/5977B S AH 4,135 - BT 15 K ] (GC-MS ) {1
F1 3 [ Agilent 23 ] s FW 100 BU REALIG [ K HEZE 4
I ESATBR N W s BSA224S-CW BT 43 2 —Hy, T3 K
W A &2 FITRRA 0 (db50) A BR 2 s GHP-9050
TEIRREFRAIA A g —ERE A A BRAF
1.3 FEFEMSIKF

%54 8 (45 BNCC144221) W 11 b 5740 44 61 B¢
A B ARS8 T 5 Aot o 70 TR 1 Bl 0 TR RN At iR 7D
TR FHATA FY B2 2 B 2427 B D 25 55 ) B P2 4R g 5 o it 45 i
b B 2 BT b A v 2 96 AR BT 0 SE R 4y
B IECkE ekl KA R oAl
2 FHik
2.1 EXHMAEE
2.1 PRHZEIES AR 2020 AF R E 2 8 ) (DU )
T DU 4 0 i vk (R ) "B O LR b v S 250 il

EZG B 2023 4F48 34 455 114

R ik P SR BRGHE A T Ak, 43 S AE X HRA Kb 3 1 40
ACFR2 20 AbEE 3 A, BARSRIGE AR QIR . (1) X HRZH (K
FES GBI R 100 g FRE TR O Z£0.01 g)
BT 2 LB D, i 1 LK S 3 eREon , Rk &
Joi | AR A I A2 A 5 MU B R BEE L
IR e il e 0 1) 20 R 4 I T A B
ik B HEIRE PG NI R S, IR RO 2 5 h,
Z N A AR, 45 R AR R v 2
D2 25 Ui (14 28 KK R0, 2 )2 B B)A Z)
JEOLE 1 5 mm AR A 1k s BCE 1 h DAL, FEF S 6 2E
R TR Fumta 5208 04 5%, s ki e
HER S P RIS B (%) I T i g fE7E 4 °CIIBE
/N B SR PAT 3R (2) Kb 1 4H (251
AT BB IBC) « %) A [RS8 R4 2 vl 2 25 22 ) i
BRI, P AL S R Z8 B A 5K
2 i, H A PR AE TR X B4 . (3) Zb B 2 21 (NaCl i Tk 4
B0 < FH 20% ) NaCl i B AR X HRAT Y Z& 10K, HoAth 45
YR BEZH o (4) Ab P 3 20 (KCHA BRI - 235 FH 10%
15% Fi1 20% 1 KCLIE WA X B2 i 28 18 /K, At
PRAE R R . 1A Ab V> 2 284 R Tl R 452 % il /)
PRI R IBCR (g/kg) = (R AT BTt /A ) (Y o ) X
1000,
2.1.2 IEZCSEES AEU2.117 TR DN L LA [ R
Lo(3") IEAC R TSR IR A, JL PR L 2R IR A ]
FVKCLHR B2 AN 25 5 A R R Y HEER R
MREIYS R 3K CRHf L 1:5.1:10.,1: 15, Z8 1R B
) 3.4.5h, KCIHEE 10% . 15% .20% ) I AR BGS
2.2 EERHH GC-MSHM

1E GC-MS 43 #r Z i, 4 30 wWL % & i A %] 1 mL
IEC BT, SR 22045 wm Bl LSRR AT B ) s I %
W, dFH 7890B/5977B i GC-MS 1¥ , i i GC-MS & 7
XFAC D 2 25 S AR AR A Ak Lo AT 53 4T o
% FH NIST 17.0 Jift % %0 9% 8 (https: //webbook. nist. gov/
chemistry/) #4170 & WK % (B B VCHLBE >80%) , K H
U TR AR — A SRAS A A2 B A TR AR T B 20 i

JEiE S R B TR T RER N T0 eV, B TR
TR R 230 °C, PUBRATIRFE A 150 °C, #55714EIR 2 3 min,
J S A FELT A L (m/z) 2R 50—500, Al R )7 T
AN E (A 99.999% ) , 43 i e R 50 1, i A 1

China Pharmacy 2023 Vol. 34 No. 11 + 1359 -



mL/min, FESARFUR 1 Lo FHEFRF AT WL IR B
60 °C, 4% 1 min; 485 LA 8 °C/min (1) 3 T+ 2 110 °C,
{54 5 min; 4k%% LA 8 °C/min 193 T+ & 250 °C, {44 5
min; fJi7 DA 20 °C/min A3 F+ 2 280 °C, {345 10 min,
2.3 MEREMERNE

R AR P BOE T e A6 V> 2 280 P I FTAR P
VRGDORTEEE SN & L AN IAAT R AN Fa ey
B M PUEA TG . I FL TR AE 28 °CHARE A%
PR REFRT A, Fr A 22 AT R R L 7ERE B 0 2 em Ab
FTHL W R B R AR TAE & i B B2 R 6 mm (14 [
T TR W TR BRI HT E T Y 5 4 2 2 A D g 1
B (5200 g 15 20 g Bl 16 g ZETR/K 1 LY
Tl o FATFLHLRR P ARH AR 6 mm iy B4 Ky
35K K TR I UE AR DA 34T ] 5 L T B S I
A PR AT IEAC A I 5 WL A% A3, W BEZH P4y —
P S5 ST LA A 3 T Ak B2 (455 25 -4 2 i 2L
FRFE &AL FIXT REZHAE 28 °CRARE %55 3 d, WA=
KAFHL , (EHADLIC SRPT R B S g0 45 5 . bR RO =4
B S BB S A Image T 1.8.0 84 , 0 si LA B P8 iy
HAR, A3 E N IC w1 IC wye, P B8] AR R AR P TR
RO BT, S E S 3R EJATHR LG R, H
2R (% ) = (IC s —IC s )/(IC yye —6 mm) X 100%,
A TACD SR II RSO IR 3, B RSO A
ZERER A UD S 25 H7 R R S0 0 G T A8 1A
BESLUS o Ry itt— 20 WA AL V> 2 2543 R T T L TR
PE K ZE 0 H5 2 90 4 591 — PP 5 S R gt 4 3R B A
£ (100% .50% .25% . 12.5%) , B 1% % BEALUEACH A
5 WL LSRR, FHRIRE A A 2000 5 T 22 3 il 5.
24 Bt ESHh

K HI SPSS 22.0 B AF AT e it 43 #r , i B
X s Fn, Z A SR R 5 224007, 21 18] P PR
AR H LSD-t ke . /K ifE a=0.05,
3 GBRESH
3.1 EBEZHMRENIZHMRL

AP RS AE R R AL B 1 4] b BE 2 4 b BE 3 41
(209K CU R ) 50T R P A BRI 43512 (0.202 +
0.010) . (0.434 £ 0.020) , (0.514 +0.030) . (0.362 + 0.050)
g/kg, Ab3H 3 21 AL HEA T LU, A A T HR R 3
TF5 (P<<0.05) . ¥ 10%.15% . 20% 1 KCL ¥ W AE Hy 42
B, i — 20 2 SR R B Y KCLIA O $ B &7
JEEA W EEER R EIR, 15%KCUE R T 1% 4
PLHCE[(0.573 +£0.010) g/kg]BE T 10%KC1[(0.512 +
0.010) g/kg)]Hl1 20%KCI[(0.519+0.010) g/kg)] ¥ K )
PEIOR (P<<0.05) o AT DL, ) FH 46 15 V00 4l B8 2 BBUH%E 2% i

-+ 1360 - China Pharmacy 2023 Vol. 34 No. 11

AT LUINEAE & AT S A0 M RE A2 |, B34 & T 7
IR R B D4 T T R B B WK L
AT R A A A Y HY KCLInA R i
KCL N AR] GE 23 5| 42 B0 T s vk S o , 1
VRO R TR, DT BT Tl ) B EUR

Lo(3") IEA LA R B, Wb S T4 Rl
L 1:15, ZZ RIS H) 5 h, KCIVREE 15% , T UL3R 1, FEItH:
fitlh X4 PRI 2R A7 07 25 04, S5 AR R L FE 3R R v
KC1 e B R4 2 T 2 BBOCR 9 52 k) e K, {H KCT e B X6 4%
FAMFRBCR A SZ M 5 A N 22 22 R BG4 2 (P>
0.05), FEWLF 2, AE—EH @b b S4% & i v HEE T
TR SRR AR AR T T 3 IR A RE,
GER R, AU S 2R PR R TR 42 2 3 () 3 B3 4 3]
9 (0.933+0.017) | (1.365+0.023) g/kg, RSD # /N T
2.00%, BIZ T2 A3 Foe B

R1 EXLEER

Mt SR KCIikEE HERIHERE (gke)
| 0511
0.556
0381
0458
0436
0.539
0375
04675
2 0.767
A48 1.344 1.725

433 1231 1781

817 1.687 1192

R 0384 0456 0589

R2 FAESWER

w
Jio

=
=

S — Lo B — Lo D —
— L — Lo o Lo o

o oo o = o o —
[9%)

1
1
1
2
2
2
3
3
3
1
1
1

% BRI A 1y F P
R 0032 2 0.016 2797 0263
F ] 0025 2 0012 219 0313
KCIkE 0.070 2 0.035 6.249 0.138
R 0.011 2 0.006

3.2 AL S EMRIEL HAI GC-MS 47

FH GC-MS BB FINIST 17.0 B8 1%, e kb 3
ZENFIARSE R M T & A3 S5 UL 1o p i L RT T, AL
Aeib S 250 FE R LS 1R A AT, o R Y
77.44%, F B NS Lz (38.21%) Fl a- A 4E 25 -15-
(14.32%) 4R, R M 14-F8 3 -0- KM (4.92% ) KT
I (3.96%) FHPIEE(3.55%) o BLAL, 2L IR & A
— WS (2.74%) BT 0 (2.72%) (B EE
(2.38%) FIRAFIH4E B(2.17%) , EA 18 TIb b2
SRR R ST R 1Y) 2% , LAY A 0 B AR, B
PR T 25 M4 0 B i 9 1.30%, Jbib S 28045 & ik
SRS SR L 3

EZG G 2023 4F48 34 455 114



X10° 10 X107
3 .
2.75 3
2.5 25
2.25
2 2
i
= 1.5
1
5 05 f,
2 0 b2l Nl

A

2%

i
S

.% 16 1'5 Zb 25 ’30 3.5 46 45 50 5I5
1] /min
AL ZEME
T P e R S
1 deibSZEMARPIER B GC-MS E

5 10 15 20 25 30 35 40 45 50 55
5 6] /min

B. AR AI

i) B ES V) PR B foRaslliE GliEe

®3 D SEHERMUERSTEEER

B2 JtirSEMHMIRELHAMNEZRE
®5 A SEMIREFELMAIER(x£5,n=3,%)

Fif ZMHER il
byl 100° 54674182
Eas Ul 407+2.55° 50.79+0.79
PRI 50704572 1959+ 0,69
FEME 50871114 3214008
#E 3L00£1.76° 26411055

45 iy (RERmin RS RERE A
1 120 6219 28634-89-1 274
2 KR 12410 21391-98-0 3.96
3 PETER 16,773 93-15-2 124
4 YN 20737 15423-57-1 27
5 o lEE- 15 R 20841 115728-41-1 1432
6 hfi% 21386 1139306 13
7 AN 21765 127402 238
8 14-RH-o- KBk 22569 135118-51-3 49
9 P 31468 504-96-1 M
10 NS 38.021 §1203-57-8 3821
11 i 39,650 150-86-7 355

MACTE SRR K i I 4 8 FP ALY, o T o
1) 88.77% , EEL i NS (74.02%) 4% . BLAM, dbid
SARFE S P BT P A K B IR £ TR (4.05%)
HkgE -2, 4-28 “HG T (2.59% ) , HoAth B4 75 1 ¥ A%
FARIE R MBI 2% ALY SIRIE LA i o 45
ELERI A,
x4 LHDSREZHMUEESETER

W5 B WEMEmn  WRRTFIASE  REEE %
1 R0, 4% T 13899 25152-845 259
2 (+)BHLN 17017 79120-98-2 087
3 3,3- L3 19316 59341-229 1.69
4 TR 21257 6750-60-3 17
5 ($)AT5HA 36,610 1242413-80-6 195
6 Frm L 36947 628977 183
7 NS 38.146 §1203-57-8 7402
8 LR 41311 544354 405

B NS ah , ALV S 28015 T S AR T T
BT AR, NS bR 25 2 T AR Al i 3
Ay, B = S BNy AL B ZEMHE R
TR BRI LG B AR BE A2 2% 3t T RE S BB T A A
R A AE i 1
33 L SEMHFMRELBNREREES

PUE R TS R R ALV S 2502 4 FIAR
P M TE 100% He BE S, X6 it i 00 1 AR 0T 1 R
Tl I oA P A iR R IR PR 2R R
TR 31.00%~100% , HRHF LI B %H 19.59% ~
54.67% . SHRFE R IMAH LL , 250 3ot B i) v 9 B
HAS R BT (P<<0.05) . SCERZER L 2 K5,

EZG B 2023 4F48 34 455 114

a: SRR L LK, P<<0.05

(RESE oM he i Y N A= XU LR OB
i T TR A A P e 3, AR MR Ry 25% I, X
FeI A RER I e 2 HIAEN . 25% ByILib 225t
FE O A LT A IR VE T L AR EN/AIMERUCH - BR 5k
PANZ IR RE R K SRS 0F) DA I i S [ AU =N E V2
Tibx B o T A AR, R i B Ol 509 1
CICIHIVE o BEE 24 R Tl BE ARG, X2
PITT AATRTTTE A5 A M a p I AE L T FE, ]
SRR MR LA LB A AR B R RO
iR 6,
F6 BEIEBBREMEZELZHENMEZE(x£s,n=3,%)

o T T T
100 100 74074255 50.70£5.72 5287+ 1.14 31.00£1.76
50 100 61.9014.19 41811641 333316.08 0
25 100 50384317 2323+5.04 24901351 0
125 46.19£3.65 48671091 14341139 21.83£2.29 0

4 itig

AL Bon , WSR2 R & E £ 8
HIHE R, H 15% 19 KCIFERHR LE R 1015 2514 285
h, fig 3 5 o 25 RUR T P R AR BCR . Jhib S 2Ent
VAR v T 35 2 22 BH AN ), N S et 2 R 5 11 A
g3, IR e g e 8 A3, CAE ZE I R Tl AR 4 T
P B 4 3K 38.21% F 74.02% , W5 35 v i 4y 1 43
BRI o 6VD 2548 % T RAR 5 25 i % i 9 9k 7
PRI TR R T TR AR i S i A R
2 BT LR TR (AR R T B R R Ss , =E it
P R THRT 7315 e 0 BT AR MR ) T 2R IR SR I P L
YRR, H R s i, o il A 2 2k il 8 5 i

China Pharmacy 2023 Vol. 34 No. 11 < 1361 -



JRECH A R BB U B AR SR L

N AR AP faFERRNAEYIERZ " i)

T ELAT BOR G ) IO RE 1 iR AR A R IR A

1Y SN 22— LV S 2R A xT DL B H

W EA BRI, B R RN TR

25 BRI, AL VD 2 2K P R AR AR A M A2 1
g3 2 S (0 B B HAT @ RS ML BT TR

SE

[1] YUAN Z, TEZUKA Y,FAN W Z, et al. Constituents of
the underground parts of Glehnia littoralis[J]. Chem
Pharm Bull (Tokyo),2002,50(1):73-77.

[2] HEZEZMZ G2 b N RIEHE 25 8. PO3g([S]. 2020
AR AL P B 2GR H ik, 2020 103-104.

[3] PANY X,CHU J M, YANG H X. Conservation choice on
the rare endangered plants Glehnia littoralis[J]. Conserv
Physiol,2018,6(1):coy002.

[4] FEECRIES, BB . OCT KA (b EAE 2R AL
O TR R A S EB/OL]. (2013-09-02) [2023-
01-11]. https://www.mee. gov.cn/gkml/hbb/bgg/201309/
W020130917614244055331.pdf.

[5] YOON T,LEE D Y,LEE AY, et al. Anti-inflammatory
effects of Glehnia littoralis extract in acute and chronic
cutaneous inflammation[J]. Immunopharmacol Immuno-
toxicol,2010,32(4) :663-670.

[6] UMY R,KONG C S,LEE JI,et al . Evaluation of chemi-
cal constituents from Glehnia littoralis for antiprolifera-
tive activity against HT-29 human colon cancer cells[J].
Process Biochem, 2010,45(1):114-119.

[7] HONG H,DELA CRUZJF,KIM W S, et al. Glehnia lit-
toralis root extract inhibits fat accumulation in 3T3-L1
cells and high-fat diet-induced obese mice by downregu-
lating adipogenic gene expression[J]. Evid Based Comple-
ment Alternat Med,2018,2018:1243049.

[81 IRBEA Sk, ME, 5. LIPS 2 e RS0
TR AR IR R[], o E 2y SR a2k, 2021, 35
(10):794.

[9] MEmen AL, AR, 5 . LD SN L BRI IS

- 1362 - China Pharmacy 2023 Vol. 34 No. 11

[16]

[17]

(18]

[19]

PESIZEIISE[T]. ThE2y,2015,46(19) : 2932-2936.
SN NESEE I S R [ AUE = S 2 il el
E]. PS5 IRIR P, 2012,23(1) : 84-86.
AN RS C A (A = U B fae7]
PR 2 PERTSE ). P25 25 5 K25 3, 2014, 25
(1):85-88.
B8, AN iR, 5 AL S Th R TR SRR
SR i E WFIE (D], Hh 2, 2014,33(3) :
20-26.
VP 1 RARES  nhE e 5 ICP-MS [l e b ib 225
e 14 BT R[] AL TAS B, 2021(17) :57-58,61.
M, B, TR0, & AR S 250
KA oy LB M. 25 57, 2019, 30(22) £ 3109-
3112.
FILLY A, FABIANO-TIXIER A S,LOUIS C, et al. Water
as a green solvent combined with different techniques for
extraction of essential oil from lavender flowers[J].
Comptes Rendus Chimie,2016,19(6):707-717.
ki B s B, A5 AL AR 2 HAIEE 2 B
FE RN 3 53 BT B AR ST S M ZE ). Th 25 55
2022,33(21):2609-2614.
KOPRIVNJAK O, BRKIC BUBOLA K, KOSIC U. So-
dium chloride compared to talc as processing aid has simi-
lar impact on volatile compounds but more favorable on
ortho-diphenols in virgin olive oil[J]. Eur J Lipid Sci Tech-
nol,2016,118(2):318-324.
FU C,LAN X, YUAN J, et al. Research on the optimiza-
tion, key chemical constituents and antibacterial activity
of the essential oil extraction process of Thuja koraiensis
Nakai[J]. J Microbiol Methods, 2022,194:106435.
KT R, BB, BT, A ARSI S M B
ihae A K AR R A F S R[], rhBE2Y, 2020, 51
(20):5348-5359.
ARBEER , B ACHE , XK, 55 . AP B0 i ] B i it
JE[T]. " EsERL, 2014, 36(1) : 58-64,78.

(A H 191:2023-01-12 &1 H #1]: 2023-04-02)

(Dl - 742 57)

EZG G 2023 4F48 34 455 114



