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Composition changes reveal relationship between color and enzymatic
reaction of Magnoliae Officinalis Cortex during ''sweating'' process
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[ Abstract] In this study, we employed Q Exactive to determine the main differential metabolites of Magnoliae Officinalis Cortex du-

ring the " sweating" process. Further, we quantified the color parameters and determined the activities of polyphenol oxidase (PPO) ,

"

peroxidase (POD) , and tyrosinase of Magnoliae Officinalis Cortex during the " sweating" process. Gray correlation analysis was per-
formed for the color, chemical composition, and enzyme activity to reveal the effect of enzymatic reaction on the color of Magnoliae Offi-
cinalis Cortex during the " sweating" process. Magnoliae Officinalis Cortex sweating in different manners showed similar metabolite
changes. The primary metabolites that changed significantly included amino acids, nucleotides, and sugars, and the secondary metabo-
lites with significant changes were phenols and phenylpropanoids. Despite the different sweating methods, eleven compounds were com-

monly up-regulated, including L-glutamic acid, acetylarginine, hypoxanthine, and xanthine; six compounds were commonly down-re-
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gulated, including L-arginine, L-aspartic acid, and phenylalanine. The brightness value (L"), red-green value (a” ), and yellow-
blue value (") of Magnoliae Officinalis Cortex kept decreasing during the " sweating" process. The changes in the activities of PPO
and POD during sweating were consistent with those in the color parameter values. The gray correlation analysis demonstrated that the
main differential metabolites such as amino acids and phenols were closely related to the color parameters L”, @™ and 6" ; POD was
correlated with amino acids and phenols; PPO had strong correlation with phenols. The results indicated that the color change of Mag-
noliae Officinalis Cortex during " sweating" was closely related to the reactions of enzymes dominated by PPO and POD. The study ana-
lyzed the correlations among the main differential metabolites, color parameters, and enzyme activities of Magnoliae Officinalis Cortex
in the " sweating" process. It reveals the common law of material changes and ascertains the relationship between color changes and en-
zymatic reactions of Magnoliae Officinalis Cortex during " sweating". Therefore, this study provides a reference for studying the " swea-
ting" mechanism of Magnoliae Officinalis Cortex and is of great significance to guarantee the quality of Magnoliae Officinalis Cortex.

[ Key words] Magnoliae Officinalis Cortex; "sweating" ; color; metabolites; enzymatic reaction; gray correlation analysis
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R A Y EARARA
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DA H 37 B3 B 2 43 BE 5T 3 AX (36 1§ Ther-
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F) ], UPT-11-20T 5 HE 47K 7% ( BUARER 2Bl B

AR AT 0 Ak B

5l , Spectra Max iD3 Z I HEEEAR YL [ 2457 F1X
(L) ARRAE ], UV-1900 BN,
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Table 1 Treatment methods for " sweating" of Magnoliae Officinalis Cortex
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FE B FREBUT B2 (CK) A & 245 ARRE i (A-
f . B-f .C-f . D-f) Z5H MK 0.5 g, B HLIEHEILHA, I
A 70% W BE 25 mL, $%5) , FKEE 4 1 h(100 Hz,30
C) B I BEah 2 i, b i, HER R AT 0. 22
pm LRI YRR S Hr i A i
2.2 ERN R ZER A Y
2.2.1 KM ARk Agilent SB-C  fA ik
(4.6 mmx 100 mm, 1.8 wm) , FiEHHH 0. 1% H iR /K
(A)-FEL(B) BAE VR (0~ 15 min, 20% ~80% B;
15~25 min, 80% ~95% B;25~35 min,95% B;35~
35.1 min,95% ~20% B;35.1~40 min,20% B), ¥
0.2 mL-min”", FE7R 30 °C, BERERSIREE 10 °C, #F
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35 000,dd MS2 Z3¥¢3 17 500, 4 3E H m/z 100 ~
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Mass AL +10x107° BALEH0, W £ 85 7 Hr
(PCA) 5 fwfre/N €% 53 1 ( PLS-DA ) 73 A A [ b
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Fig. 1 UPLC-QE Orbitrap MS total ion chromatograms of Mag-

noliae Officinalis Cortex "sweating" with different methods
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2RI FEESEY
Table 2 Main different compounds in Magnoliae Officinalis Cortex before and after " sweating"
« T ok

No. Lapy e AT JAPTERD /O

A B C D
1 N6, N6 , N6- = FF HE- 1161 iR HILRR CoHyN,0, - ! - -
2 L-KE AR AR CeH 4N, 0, l ! } l
3 L-Iifi 2 HAHEMR CsHyNO, - - 1 }
4 L-A 2 e AR CsHpN, 05 - - 1 1
5 L-fEA SR HHER CsH;NO; ! ! 1 1
6 L-RAHR IR C4H;NO, } ! 1 !
7 L-RRER AR CsHyNO, 1 1 1 1
8 D-lifi %R AR CsHyNO, - ! - -
9 LG R HHER CgHN, 05 1 T 1 1
10 4-WIE TR AR CsH; N;0, i T - -
11 R IR CsH, NO, ! ! - 1
12 ik 242 AR CoH,;NO; 1 1 - 1
13 ESER R HHEMR CeH3NO, l ! - -
14 SRR LR CgH3NO, ! ! ! !
15 RNAR AR CoHy;NO, ! ! } }
16 M IR CoH3N;05 1 1 | !
17 URH IS IR CsH4N, 0 1 1 1 1
18 I AR CsH,N, 0, 1 1 i 1
19 5 (ENEN T CioH;3N50, - ! l -
20 JiR RS IR CsHsN; ! ! - -
21 JRIEIE AR C4H,N,0, ! - - -
22 54 HHR CoHi3N505 1 1 - -
23 ifq gt s g B R CsHgN, 0, - - - l
24 2'-0-H Bt IR Gy HisN;0, - - l l
25 L-AFE0% AW C;H5NO; - ! - -
26 W R A=Wy C;H;NO, } 1 1 1
27 TK T H IR C;H;3NO, - i) - -
28 LBEHEZETE R A= CoHy;NO, - ! 1 -
29 KA HE Y CypH;sNO - l f -
30 TSR ALY/ Cy HisNO, - - 1 1
31 N-J52 - BT 28 ok 1 e HE 0% CisHoNO, - - 1 1
32 [ 2 ER7L C;H;;NO, - - - 1
33 JIN:3 A=W CoH N, O5 1 1 1 1
34 apocodeine A=Wk CigHyNO, - - 1 1
35 decarbamoyl-neosaxitoxin AW CoHgNgOy - - 1 1
36 N-Z T FE-2- R FL 2 i AW CpH;3NO - - 1 1
37 XM ES C3oHs5, 06 1 1 - !
38 IR Ik LB S CayHyp 0y 1 1 - -
39 i S CigH3046 1 1 1 -
40 P FLERE R e CeH,00, 1 1 1 1
41 IR ES CeH1, 04 1 1 - 1
42 Lk LB S CeH 404 1 1 1 1
43 RS B CpHu 0y 1 T - -
44 D-Z TR [iiEs C;H, 06 ! 1 - !
45 4-HF R KR [LiES CgHgO, - - 1 -
46 3,4,5- = W A BEOR BE-B- D -k e 4] 4 M S Ci5Hy 04 - - - |
47 JLEER [iiEs CisH,4 06 ! - 1 -
48 J-3,5- " H -4 R R i 2 CyH, 0y i 1 1 i
49 TR [ CoH 40, - - - l
50 AR [iES CgHy0; - ! - !
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22
, . “RITHEH(f) /CK
No. aEY LSl 43 F= 1 B C b
51 LRI TR KNEH CieHi504 i - 1 1
52 EKTH HKNERAE C7H5, 04 1 T 1 1
53 KREHTH P IS CpoH360i6 ! - ! 1
54 MR KREE CyuHy0y - - - i
55 3% LA TR RNEL CieHi30g - - 1 1
56 SRR JE iR C4HqOs 1 1 } -
57 BMK 457K H 2 i JE iR C1H05 1 T 1 1
58 9-0x0-10( E) , 12( E) -octadecadienoic acid He iR CigH3,04 ! i) i) !
59 (9S,13R) -12-oxophytodienoic acid B iR CigHog 04 1 ! - -
60 10(E) ,12( Z) -S40 3 iR H Wit CisH3,0, - ! - -
61 -7 S H R Iy 2 Cy Hs04 1 T 1 1
62 FEEEE KOBEH CoHz6045 ! 1 - 1
63 AR -GNt KT Cy4Hy 0, - - 1 1
64 S AT KB CasHy049 - - ! -
65 ARIEAR LA B TN C3Hy 04y - ! 1 1
66 AR fi2lemi 2 CysHy, 0, T 1 1 1
67 iR f2mh 28 CisHy0 1 T 1 1
68 5-F% H bl I I CeHg O3 - - ! -
69 AR B B 4-0- 1 T ENIEES Ca6H3, 04y - - - !
70 A TER Cy5H;60g - - ! 1
71 AR B CisH;, 04 - - - 1
72 ol B A R F R C5H,, 05 - - 1 1
73 3-( beta-D-glucopyranosyloxy ) -2-methyl-4H-pyran-4-one HKHN CHi604 I T - i

e TR RCR R S R A | LRI BOR R WA BT P<0. 05,

AiK HM PR R R T & -3, 5- A48
PURERE R W% L F N RS WA 6 Fh, A4
LR R L-R A& &R S 2R RN Z TR M
9-0x0-10( E) ,12( E) -octadecadienoic acid,

AN, 5 CK FE A L8R, BRI B AE A 40 B
Wi L, £ CHS DAL EL LY
BRI AR A 415 B AR R A T E HAE C 45 D
AR s Ry L
3.2 JEAMBIRBAINE

JEAMR AR I E SRR 3, 281254
Br s, MEZEKT 1B, PEE S S a 22 (H2E 5
3 MOEE AE> 1 AR NP B0 22 5 0 2 0 A 51
FrRfE, ArBras R w0, “ R B LY a” b7 FF
SEREAR, B R TR RS A 22 E (AE) IR T
8, THAAZHA 0 d ¥ 40 CHET Bl E-0 5 E-f
T RIRE AL E H AE /NT 1, LLAE PR ASTA]
“RATT 7R T W RS Z B B 25 R AE
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Table 4 Gray correlation degrees of enzyme activities and color parameters with compounds of Magnoliae Officinalis Cortex in the

" sweating" process
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