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Abstract

Using Eucommia dry powder as raw material, the single-factor experimental method was used to
investigate the ratio of material to liquid (1:5 - 1:30 g-mL-1), extraction time (0.5 - 3.0 h) and ex-
traction temperature (60°C - 100°C) to Eucommia dry powder. The effect of total solid yield and ac-
tive ingredient extraction rate was established. The optimal extraction process for single factor
experiment was as follows: material to liquid ratio 1:20, extraction time 1.5 h, extraction temper-
ature 100°C. The total solid yield was 1.86%; chlorogenic acid yield was 0.0164%; aucubin yield
was 0.0317%; geniposide yield was 0.0063%; pinoresinol diglucoside yield was 0.0696% under
the optimum extraction processes for single-factor experiment. The method of water extraction of
Eucommia dry powder is simple, and hasn’t the problems of environmental pollution and solvent
recovery. This paper provides an experimental basis for the extraction and development of active
ingredients of Eucommia dry powder.
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1. 51§

#1f (Eucommia ulmoides Oliv.) X 42 Bl . b, 22488, AMSE[L], 2FRERH W2 SwmF A1
HE E KRS TR, AMUESNEDRE, W T BEEM AT R Ffh R A RN M, 2R
AR RAE S BRI AN R Th AR 2] [3]e Ak R 4 R FH A D77 58 AT DLIE B 20 A o AL i (e
RAFIZ) [4], HARARFERFETIE, LREEP . £H. RHASZSADOIRRBGIRI R 220001, K
JenistER[5]. WE AN FER PN (E RSB E ), HFPINE SRR RIS
TR Bl T ERBE U R AT IES XY AEH, ALY R, AT A
TETE R ARG RR . BRI L AA NIRRT A AR R P EREE6] [7]. A LI TNEFIK RIHRIL[8]
[9] [10] [11]RAEYE LR $BCHE IR T, e A WLV 72— e T 2 55 A LV 771 B 2 B A AR v
BIWRL2], AR TS BOR PRI, (FAAAE—E M2 R0, W50 B CR AR LU BB, AR 4L
e KRERE R G T R I KM 7, HAAHRIER R, 22RE/N, BRI A L, At

56 DAZKAE RV, ST TR sy, AT TR s P i R BUhE L B Ak 4, b ikt i AR P i 42
G et R s B

2. MMEHE
21 FERE®RE

R =0Tk RE T, Wy 15 2240 LR T, S4B R 22 AR A 25 22 2 7 o T S
FEBT AL E NPT TR, AR EY AT, AT E, DIWE R

Xof b BE I AT (S R > 98%). SRRIR(EE > 98%). AUE T (& >98%). Bk IHIE
(& > 98%) A B IR AE MR A IR A = H e

2.2, LWAE
I3 WP BRI (1:5~1:30 g-mL Y)Y FREXG ] (0.5~3.0 h) FI4RBLIE & (60°C ~100°C )% A4t T-H5 st [ JE 4%
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TR E M R SRR BRI, R E R BRI T R, BN PSR ER 3 K, LFEEN
SKIREIR

221 RERHEE
PRI — € S AL R e S, S EEBIIINZE IR, FETUE IR T AW I — B ], i e
B, IHEA Rk SRR .
A= 100% M
W

0
Hor: ANBRETEYAR, % WO TR KIRBURM T/a B E, g5 Wo NALMF R4 TR, g

2.2.2. MRS IRIE

K RO R, itk HIQ sil C18W #:(5 um x 4.6 mm x 250 mm), ¥ii# 1 mL/min, #EEEE
10 pL, HEECAER. 20 EERFRE B B E R sh AR D I - /K (5:95, MRARLER), ARIEKSH 208 nm; 5UJE
SRR B A A B EF RS N R - /K (25:75, fRBLEL), KIS 235 nm.

it it 2 () 25 ) - MERA PRI 2 S TR 2 S I Ak kS B813E J8 ~F 0 R e e 881 767 B 17 ) B 5.0 mg,
I EREH] K 0.5 mg/mL IV, AR Joxt BE i Aidh 25U ARG 2 RDORT R it 469 0.5 mL 1.0 mL. 1.5 mL.
20mL. 25 mL M1 5 mL T, IANTEEER, 73 A4 AH R EE 1RO B SV HH e B8O (i A
73 5l B ZAS X 10 pl, DA TR ENASAR, LIRS B A AR AR o ARAERTZR 20718 : Y sommisnema= 8.09
x 10°X + 44687, R* = 0.9999, 7F 50~500 mg/L £kt K UT; Y wummrmens = 1.56 x 10°X + 21327, R* = 0.996,
7t 50~500 mg/L £t R AIT: Y seewmena = 1.03 x 10°X + 55776, R?=0.9992, 7£ 50~500 mg/L £kik R 1T,
Y s memmens = 4.15 x 10°X - 4352.7, R®=0.9999, 7E 50~500 mo/L £kt R IT . 43 7 B 1 {5 BY I 18]y 22
min, BB R B 1) 13 min, 58P R OR BRI TR) A 28 min, R R A 2000 LR B I )R
41 min,

FESR SRR PRI I | e PR A AR I R T B SR IR 5 SR BRI AR, B 1 mL
T R 2305 R PR DA P 3 o (500 25 SR 25°C 5 3B 12000 r/min; B [A] 5 min), HX & ke,
FEFR SRR 3 I, KUEMARBCEEME, RANEETE, K@) THESERR. P s, e FE
JIE T W AR R

B =Y L1000 (2)
W,

0
A, B IEIER R IE, %: CONIETERMKEE, mo/mL; V NRBUBIER, mL: Wo NERE, g.

2.2.3. TSP KIED R
¥ 2.0 mg i FE 5 200 mg IR A6 HH (KBr) £ B SRR B 85 /5 7, SR 52 13 Nicolet 24 7] (1] MAGNA-IR560
E.S.P LT /P i A (4147 Bl 4000~400 em )il 5

2.2.4. AHBEFREMEBESH
L [E Camscan A 7] MX2600FE 74§13 B - B AU 6t /K BRER A B AT 5 A AL AP TRy R 47 W82 .

3. BREHR
3.1. BHARELXTAL (T4 AR S iR A RN
TEHRIIEFE 100°C IERAHRAR 1.0 h 4R F ) AR FDRRI R FE A T A K I T T 015 2 O i L P 1.
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REERRE L3 N £ BT 5 .

ANEVERB L XA A 0 2 BEE R e SRR A5 mi DL 20 iy IEIRT R, Bl R EL B R AL f T
HR DU B S R AP BHERSI T | - AR JI T A e B SR DR B 2 39 s kR KT 1015 Y
R AN S R SR R B RN L RO RN BT % ZRRRLER T LS I, 5 PRI AR —
1 B SR IDOCR R EL B3 0 DB G g, (EEEAX IR (1:5~1:30) 84 I B A/

2.5+
2.0 I _
|
— 1 -
g i —
< 154 ‘—””1
ke
o)
>_
M 1.0
=
my
0.5 4
0.0 T T T T T T T T T
1:5 1:10 1:15 1:20 1:30

43 Lt Solid-liquid ratio (g-ml™)

Figure 1. Effect of solid-liquid ratio on total solid yield
B 1. BhRtex B ERAE RIS

0159 o £t Jfig Chlorogenic acid

—4— BB Aucubin
|—#— % Jé “F-# Geniposide
—o— ¥ R 7 45§ iF Pinoresinol diglucoside

0.10 4
—_~

RERYield (%
+
+

0.00

1:5 ' 1:|10 I 1:15 I 1:|20 ' 1:30
¥ L Solid-liquid ratio (g-ml™)
Figure 2. Effect of solid-liquid ratio on the active component yields
B 2. BHRELISTEME R T SR AR
3.2. $RENRSEIR AL 40 A S S B R AU R2 0
FEFEIUIRJE 100°C ARSI, BHEEE 1:20 S0 R, AR SR IR [A] A A b KA R b S T4 22
DM ILIE 3. ATLAFE Y, BEE SR IO TA) AR AAT i 4 KR b S RS R B 1, 3R U
[ 1.5 h, SEEYERN 2N FERES.
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Figure 3. Effect of extraction time on total solid yield
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Figure 4. Effect of extraction time on the active component yields

B 4. $RBUBYEIRG FE M AL S 15 R HI RN

3.3. IREURE XA TH A SR BN R AT

HBRKEE 1:20, $REUSTA] 1.5 h 2600, A (A S B EE AR - 7 VA A T TR 0 15 3 1) 5 i AL <]
5. BEESEMGELEE AT, M TR A S TR R UG N

AN [ HC B2 0T AR A b EE P R SR BRI R2 M L 6. BRI, B PRI RE (9 T L
A B B S AR B S PRI R R R R A BRI E (T R B A G N e
SR AR I P ] 2 Y SR IR B SR IR BE (K 7 i 52 B S Mm%

DOI: 10.12677/br.2019.84045 374 JERZIEERTI


https://doi.org/10.12677/br.2019.84045

)
=t
&

25-
2.0+
e
< B :
S 154 P L
ke -
2
>
M 1.0
B
i
05-
0.0 T T T T T T T T T
60 70 80 90 100

$RIUE FE Extraction temperature (C)

Figure 5. Effect of extraction temperature on total solid yield
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Figure 6. Effect of extraction temperature on the active component yields

6. IRBUREXEM A2 1SRRI

3.4. iR FIREEDLIM K 53 4

FEAE AT JEORE R A T K SR B 2T 413 1] 1] 7, 3370 o bW i U6 St 32 58 (-OH) ek JR& 418 51 Wi e
W, 2937 om ™ AbM iz I 2 FJE | 7 FF R B S B (C-H) (R R IR B R T4, 1600 om ™ Ak W Wig e 2 55 & 31 i
AARER I, 1045 omt ARWR IS I 2 ke (C-O-C) R IR Zh I eI, R A BEEATAE . AT IR B R 3L
IR IRBN R B AR 0, WG S E 0 RIE, R, 7 3 B S IR S W AT Ve B S 0k
55, RS PR R 0 AT U8 Tk A 4 4R B A B ) 5 A A 1 T R 45 4

3.5. AT fhTRK IR KRR E SIS

8 AL TRy AL A K SRBOGR AR Y B LI, AR, R Z R SRICAC B (A f 4 S
R (1 8(a)) AR 2= HAAS, 221 /K SRBURAL TR F R i (1] 8(b)) B fha B HOeiy, Rifn A Wl &
BB, UK RESR ORI AL A R KB 2 AR oy, AR AL P TR R A5 A T B g
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Figure 7. FTIR of Eucommia wood powder material (A) and water extract (B)
7. AR TR R A) FIK R EAILL SN K E (B)

Figure 8. SEM images of Eucommia wood powder material (a) and residue from water-bath
extract (b)
[ 8. #fpF# EEH Q)AL (P T4 KRR R 1 (b) 1T R IR E

4, &g

KBRS T 2 R R, EE ORI RN 272 R B A0 B L. HR, AT R R OB — 1 2
MY R 2 EEGUE, Elk &, SEFEETIWAAEEMmM. P2 gERs, Kk, %,
B MEEREARSHEHMAHMNE. TR T8 A S80S MR S BN 2 BB AR >, ZEEAI
T 2 B FH OB IR ) o % FE B VA 77 5 B il /L [13] [14], ASSZI DA AR 0 A EURE, SR KSR BUR: i T4
By o DAFRAR TRy S E T3 5 e bR, AL T AL AR R O K SREL T2, B8 T AN A KR IR
SRR AR o B M B SRR [ R

PR BRI T 20 Rh L 1:20, $REXES (] 1.5 h, $REUREE 100°C. MhFAET, AP TR
RSN 1.86%, HriE P o 28R RS 0.0164%, B 15% N 0.0317%, HiJeFH1#E
N 0.0063%, FAMEEE —H A FELE SN 0.0696%. T AU K /K SREE, A ATk i v il o 15 5
BN, H/KERIOT VT8, O EETs P RE R W f, 4598 7SS0 EE, AR TR I U8
PRI R FH SR A 1) S50 AR A0

HEEmE
MRAL A S PEAT LRI £ 15(201504701);  F5 4F 20 [ & 6139 5 435 H (DL12BA37).
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