5529 B4 12 1) FESREAFZERE Vol. 29, No. 12
202346 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2023

- HEEAM -

JEANZ i B PR A 25 5 R T G AL By k5 5K

WO R, RARE, KRgkm?, x & R, FE OKREFT, x”
(1. LBEMAKXFE HFE, K& 030001; 2. PEFTEHR SR PHAXH, LT 100700)

[(FE] BRI 20 AN 2 i Wl e S AT 85080 3 £ R0 T4k 3 7 3 | Sk JEE AN 247 35 vl 9 Uk A 1) 1) B A 2 25 4k 4
T ik R TR BT I06 T 2 AR (LC-MS) 43 H7 JEE AR 245 7 i B 35 M 8 43 A9 Bl 28, R 4% 4O Agilent C\ 2 AH 4,385 41 (3.0 mm>100 mm),
2.7 um) , WETAIK (A)-Z 5 (B) 8 EE P& i (0~3 min, 25%~48%B ;3~6 min, 48%~59%B; 6~10 min, 59%~80%B ; 10~20 min, 80%~
90%B;20~25 min, 90%B) , i # 0.4 mL-min", {55 & F IR (ESD) , f & FH AL A [ m/z 50~1 200, 5% 2020 4F R
(i e AR T ] 24 ) (— ) AN I & 0 5k L 32 OO 835 1 (HPLC) & 43 BT L B8 I8 i 53 o SR 4 Fh T
b 3R JEL AN 24 i 0 R VR 8 A3 HEAT 43 S, O 38 e 3 R SR A A R OB (FESEM) (XU 2 A R AT S (XRD ) S A HE i A8 4 21
APt (FT-IR ) 47 AR 43477 AN [7] 1 Ab 550 09V FH AL o 85 SR « Mk AR o 43 AT B 17 JE I 24 3 1) = 2 % sk Al 0 g JEE A I T
AR R LF4E R 20 5 o E 1% NaOH Sl 3 80 °C (S i B [8] 60 min 2504 1, T4k 34 5[] 14 5% 15 il A% 7™ A= 340 T o 4 vk 132
3218 g L' B AR AL BE 2 i 32055 T 79.8% , 45 M 111 BL R -80 (tween-80) , il L) [A] 455 2 JF A 1Y 1/3(24 h) , i JFOBHE B 9k 5 42
T 102.0% ; T Ak B 375 v JRE RN B K AN AN Y 64 Ak BT 69.23% 0 518 < SR AN 2038 P R ANEY RN AN Y B AR AT 4k 4 o B4
FERANE , AL FRTL A tween-80 W] 5B 3 9% Y14 7 43 04 T WG] T T SAy v 245 24 3 0 e 0 1 255 R T LT L B

[R4iR] AN M, BRI, WUk, BRILELEE-80; FOJEAMEY ; WEIRALAIH ; w0 80 {63 % (HPLC)

[FESZEE] R22;R28;R931;0657 [XHt#RIREE] A [XEHS] 1005-9903(2023)12-0149-08

[doi] 10.13422/j.cnki.syfjx.20230749 [1gom AR B ] AR W http://www.syfjxzz.com BX http://cnki.net

[M&HE Rt ]  https:/kns.cnki.net/kems/detail/11.3495.R.20230320.1523.004.html

(M HMBE] 2023-03-21 16:21:26

Investigation of Pretreatment Methods for Comprehensive Resource Utilization of
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[Abstract] Objective: To explore the pretreatment methods to promote the enzymatic digestion and
extraction of active ingredients from Magnoliae Officinalis Cortex dregs (MOCD) , and to provide a reference
basis for the utilization of resource components in MOCD. Method: Liquid chromatography-mass spectrometry
(LC-MS) was used for qualitative analysis of resource components in MOCD with an Agilent C,, reversed-phase
column(3.0 mmx100 mm, 2.7 um) at the flow rate of 0.4 mL-min", the mobile phase was water( A )-acetonitrile
(B) for gradient elution (0-3 min, 25%-48%B; 3-6 min, 48%-59%B; 6-10 min, 59%-80%B; 10-20 min,
80%-90%B; 20-25 min, 90%B) , electrospray ionization( ESI) was employed with negative ion mode scanning
and scanning range of m/z 50-1 200. A high performance liquid chromatography (HPLC) , which refered to the
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determination in the 2020 edition of Chinese Pharmacopoeia, was used for quantitative analysis of resource
components in MOCD. Four kinds of pretreatment agents were used to separate the resource components from
MOCD, and the mechanism of different pretreatment agents was investigated by field emission scanning electron
microscopy (FESEM) , X-ray powder diffraction (XRD) and Fourier transform infrared spectroscopy (FT-IR).
Result: Magnolol, honokiol and lignocellulose were identified as the main resource components of MOCD by
qualitative and quantitative analysis. Under the conditions of 1% NaOH, reaction temperature at 80 °C and reaction
time of 60 min, the concentration of reducing sugar produced by the enzymatic hydrolysis was 32.18 g-L", which
was 79.8% higher than that of the untreated MOCD. After adding tween-80, the enzymatic hydrolysis time was
reduced to 1/3 of the original time, the concentration of reducing sugar was increased by 102.0%. And the total
recovery of magnolol and honokiol in the pretreatment solution was 69.23%. Conclusion: Magnolol, honokiol
and lignocellulosic components in MOCD are valuable for development and utilization, the combination of

alkaline pretreatment and tween-80 can realize the recovery and utilization of these three resource components,

which can provide a new idea for comprehensive utilization of resource components in MOCD.

[ Keywords]

Magnoliae Officinalis Cortex dregs; alkaline pretreatment; bicarbon; tween-80; honokiol;

resource utilization; high performance liquid chromatography (HPLC)
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Table 1 Analysis of resource components in Magnoliae Officinalis Cortex dregs by LC-MS

L& 2 53 tp/min m/z [M-H ]~ [ ==g

1 JEFME B C,H,,0,, 1.546 785.268 8 623.237 6.477.170 1.461.178 4.161.028 6
2 SRR A C,,H, 0, 1.780 623.213 1 461.178 5.161.028 5

3 magndignan C C, 1,0, 2.488 299.137 0 257.052 1.239.113 6
4 magndignan E C,H,,0, 2.910 297.121 4 267.109 2.249.097 3
5 JE AN =1 CH,,0, 3.224 241.093 6 223.083 0
6 randainal C,H,,0, 4.229 279.110 6 261.099 0
7 A C,H,,0, 5.799 265.1312 249.098 8.,224.090 7.,223.077 2,209.066 6.197.065 9
8 I EEAR BT 9 CH,,0, 6.678 281.126 4 240.085 8.164.052 6
9 JE R By CH,,0, 6.867 265.1312 247.119 6.245.103 0,223.081 3

10 magnolignan F C,H,,0, 15.702 563.246 7 265.1312.261.121 1

11 A 17 B JEE AN C,H,,0, 18.045 401.259 5 383.248 5.247.119 3
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461.178 5 [ M—H-C,H,0, ], Wil M 5 3L 4% £k Ay i i i
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Uy m/z 785.268 8 [M—H ™, Jli 2= Wi il 5 3L T2 1l e
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2% B Y B A 5 TR R B B m/z 477.170 1
[M-H-C,H,0,-C,H,,0,] #1 m/z 461.178 4 [ M-H-
C,H,O,—CH O, 1™, JE B iy W ME 12 158 K T 1 1 - B 1
m/z 161.028 6 [ C,H,0,-H-H,0]", % & Z ik &9
HIEMTB. (B TENE FEX NS T3
Wk m/z 265.131 2 [M-H]", & 9 J& H i 2 W7 2408
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P ELTE BT I = ST IR AR 7 5 m/z 249.098 8
[M-H-CH, ] #1 m/z 223.077 2 [M-H-C,H,]~, . 7T
00T i S s TR BE R R 2 R IR R S mlz

209.066 6 [M—H-CH,-C,H, ], = JLIR AU IE 1 11 bt 3
O e W I B e R B F m/z 197.065 9 [M-H-
C,H,~C,H,] , 454 ek [ 197, 86 & %4 & 4k FJE
NS o kA W 3 4546 TP Y IE 0 TR 3 TR B — o0 3 = A
TR B T m/z 257.052 1 [M-H-C,H, ], 3 # ]
BE N R W 2 B B S m/z 239.113 6 [M-
H-C,H,0,]", K It # & i% 1k &5 ¥ & magndignan C.
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Z A& %~ magndignan E, fL-& ) 8 i IE 1 79 R B
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G AEANGT B . LG 91 B U )
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KR IBURFN 2G5 2 0.2 ¢, B B IEHEIE b R %
AW 25 mL, $8 5], % JE ¥ Wi 24 h, i 0.45 pm
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Fig. 1 Resource utilization path of Magnoliae Officinalis Cortex

dregs
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W, I HOR & & & WK T b 25 i o 79 Ab
(1% NaOH ) X} £F 4k 2 1) [a] e R F K Ji 2 110 25 B R

x2 FAEABMABAAMNEMGERRFERASWHM(Its,n=3)

o0 w2 P AL B (1% H,SO, Ml 1% HC1) % £F 4
R mICRE 2% .

Table 2 Effect of different pretreatment methods on lignocellulosic components in Magnoliae Officinalis Cortex dregs (x+s,n=3) %
Tt b 255 R F FLFYER ENIES [ % [l s % FYER M R AER MR KRBTR ERRE
H,0 32.61+1.06 5.41+0.87 28.07+0.28 76.20+1.13 87.82+0.68 9.74+0.89 11.40+0.99
1% H,SO, 31.18+0.59 2.08+0.26 34.63+0.49 59.48+0.78 65.55+2.26 7.28+2.14 14.58+0.28
1% HC1 39.90+2.06 7.73+1.96 31.69+1.21 57.87+0.38 81.60+1.01 26.40+1.16 24.17+1.13
1% NaOH 44.49+1.16 9.97+0.69 22.51+0.52 56.93+1.05 91.97+0.54 33.56+0.81 47.45+1.38

2.43 FESEM/r#r Rl TR 5 R i 7E £ 25
Z 0 T WE4r , il i FESEM 7£ 10.0 kV B [T T 3R BURE
i JE AR AL AN TR AR 5 Y FESEM 20 A7 LKL 2, 45
WoR R 25 RO, S5 R BU% L R N R Y £F
AE R A 2 ORI B R R AL K AL S 2
T 1) AR ) 0T 3R T 1) S0 S5 8 48 4 R 5 1% H,SO0,

TE ALK BIAL I B. K ;C.1% H,SO,;D.1% HCL;E.1% NaOH
B2 A[E Ak I 5 3T 2 A 2 5 B9 R A (FESEM, x900)

Ak B 2 7 1 AE ) 0T 2 T R A 0 IR HL N AR 1
ZF 2 o A R IR S 5 1% HCL 5 1% NaOH i &k 3 f5
A ) J5T 3R T A B0 25 R o8 A IR, L P 4k A
B 2T 4 TR 2 55 1K, H 1% NaOH TiAb B S 24 3 (14
ZF 4 SRH 1% HCL AL B 5 5 A L 2 58 19 L R 1
R,

A B C D E

Fig. 2 Effect of different pretreatment methods on morphology of Magnoliae Officinalis Cortex dregs (FESEM, x900)

2.4.4 X IPHZR KA (XRD) 43 #7385 XRD
S TOUAL B S5 R AN 24 8 1) 4 5 AR RN 45 o B DU
A BE 20 0 10~40 °C , 4 3 BE 3 °-min™, 45 /i JE
(CrD) 352 A Crl= (1.~ 1, ) /1,,%100% , 2 H 1,
k002 437 5 THT 1Y) 45 b 0 BE (20=22.5 °) , I, W BEZE 1Y
AT 55 BE (20=18.4 °) , UL 3 5t R 44 kb 45
R, TUAL FRHT S RE G 4 OR B 4F 4E R Y 2 A HRIE
A7 5 W, 3 Y Kb BRI RS 24 s v 2T 4E 3R Y 45 A 4
PR K HE A o Crl Y 728 A J2 B B B & 41 2 32 A0 X
THNEESH L EY R E A S CRAYER
KRR K AR A YE R ) ) LR MR g RN
AT A R R SR CrI 3 . 4 R S R
B (g ot RSB i A4 kL) BT R, 1% H,S0,. 1% HCI
1 1% NaOH Wi Ab L J5 Crl #4943 Fr $2 @ , 26 W 6l
21 Y 2R AR B B A 20 L A R S AL B
AR R e R A SR R — 5

2.4.5 B MAR LA (FT-IR) 40 U/ &
FEdh 5L EIR G s W G R R HUE R %
il 4 7 A o 1 AT ARG DU G T O K 4 000~500 em™, L
K3, 4591594 cm™ Fl 1 504 e g AR5 K 1)

C=C P MIZEIR | C-HHEPR B, 1 240 cm™ Hy 2 41 4k
A 2 0] A9 % 558 (C-O-C ) , A AL Bl 5 X
3ANWER R N R EERRAR . b oK R E
T IR 2 2 4k R 5 K J5 2 100 1) ok B 10 4T 1 HL B0 45
22, 2 Fofr i Y90 Adh S JEE AN 24 v A 0 B PN A A
) i B R A — B, 6 W R T A B R A OR T K A AL
R TR 5 A A 3R A kG T 2 0% 45
fig' = MM 1% NaOH il kb B J5 245 9 1 594, 1 504,
1 240 cm™ Y W 8 FE 187 S5 A1, 3 B 6 1 Ak 38 06T 245 s A
) 5 235 KA 0 1 IR R AR5, X 45 S 5 FESEM 43 #r
EAR B, 1054 e AT 4R W RFAE 0 26 Ak B
J V2 Vg i A 5, 3% O A LS AT 4k R AR X
A TR .

2.4.6 T Ak BRI mE S0 R 0 o BT RS [ 1
Ak PR TRAL B E R TAL B 0T 0.45 um £ L BE R,
FHRE SRSV, 45 2.2, 0 00T 2% 4 0 X6 B P SR B
FE AN B & AT E . 45 R Kk B[R] Ak B )
ANAKE A T £F 4 22 25 0 0l SRR B AN ), X JRE A
FE AN B 5 i A R K 22 % . 4 H,0.1% H,SO,.
1% HC1.1% NaOH i &k B 5 , 7 b P Hh 52 A 95 7
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Fig. 3 Effect of different pretreatment methods on internal

chemical bond of Magnoliae Officinalis Cortex dregs
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Table 3  Effect of tween-80 on reducing sugar concentration in

enzymatic hydrolysis of Magnoliae Officinalis Cortex dregs (x+s,n=3)

W D gL
/FPU-g"! 12h 24h 72 h

A 20 19.23+0.70  21.19£0.11  25.56=1.38

30 21.56£039  25.96£0.96  32.31+0.61

tween-80 £ 20 19.98+0.40  24.65+0.53  25.48+0.33

30 22.57+0.40  32.44=1.14  36.12£1.10
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