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Extraction of Crude Polysaccharides from Cinnamomum Kanehirae Leaves by Microbial Fermentation
ZHANG Bei', YU Xiaoling’, WAN Yongyan', ZHANG Hongping', LIANG Xuezheng'
(1. Livzhou Traditional Chinese Medical Hospital, Liuzhou, Guangxi, China 5450265 2. The First Affiliated Hospital of Zhejiang Chinese Medical
University , Hangzhou , Zhejiang , China  310000)

Abstract: Objective

kanehirae Leaves. Methods

To optimize the microbial fermentation conditions of the extraction of crude polysaccharides from Cinnamomum
With taking the yield of crude polysaccharide as the index,the bacteria strain,fermentation time,fermenta-
tion temperature and the inoculation amount of bacteria as the investigation factors,the fermentation conditions of crude polysaccharides
from Cinnamomum kanehirae leaves were optimized by Box — Behnken central composite design based on the single factor test.
Results The optimum fermentation conditions were as follows:the fermentation time was 2.23 d,the fermentation temperature was 25 °C,
and the inoculation amount was 6% . Conclusion The optimized process is stable and reliable,and the experimental value is consistent

with the predicted value of the established model.
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4R Cinnamomum kanehirae Hayata J2 15 B} 15 J& A1
W, R IE GBS AR AR TR N BE AR R A
GV RIPFR N B AL sa " R R A, B
e AIREFERIBDLANE, 06 53 52 (B IRAAREIE U™ I AL
RSN 1 AR K SE WY UM WIF A SRR B, 2o &
R, 2RI R W, HEERE PR A e F e bi s
EAEF R AR GRS IR R AR K R IR R I
TR A2 JBC 4 T 4/ B el B i Bl 7 el I i B il
A BRI, 2URE AN, JSORRIR %™, i %
B BOSEAE T IR T B I E R SR IR, 2 A
PRI K B b 2 M T HAR S F- ) B AR 2
BT A AR L, SR IR XA WA T 22l B
ZRAFIRAN, HREFED SRR AW AT I Y
TR, R AR SRS BES T | TR Ry Rl o 2l
ARG ATV EE— 2P B GE AT
1 R IRASEHM
L1 &R

AL204/01 BUHL TRV CHERA ) — SR 2R A PR A

ALK EE N 0. 1 mg) s XMTD — 8222 HY i Piufe /K i ( |
TERE 22 SR A AT BRI D) 15 RIS (R
AT A FR S 1)) s KQS200E 2 5 I e g (B L T
R BRA T, TN 240 W A5R N 40 kHz) .
1.2 iK%

AR PG AI N T O R 2 A BR A m R
M T H R = B R oK ) A 24 0 28 R OE i AR AR
FE T M0 T o B2 B BE 24 2 38 b A a5 5 Rl OB i
T4k Tk #7415 2 2017091401) ; B R (3t 5 h
2020030501), Jo7K i (Hik 5k 2020011402) , 3458 53
BT ali, W B i Bk Ak 2 i A B2 W 5 JC /K i A M X
R O 1 2 o K 8 R 9 B, 5 o 110833 -
201707, KiA% K 100 mg, &5 =99% ) .
1.3 E

% £ B [LWCC2012(ATCC9763) |, A H5 25 f0 41 1
[LWCC1005(CMCC(B) 63501))1, M ff % [LWCC2002
(CMCC(F)98003) 1, ¥4I T b it & BB A R A 7] 5 oK
2 (R AR AR P HE AR oty 45 o AS3.951) 5 4%

HETIH: DX ARAFEA[81460549]; #B 4 B R AB K A AAF A A[2017D01C169]; 7 4 B &\ 5 5F 7% i+ %) R B
[LQ19H290002 1 ; 47 M 7 Afp Ak A+ 52 3 R By A 2 % 5 #7 = S0 iX 53 B [ LB201801 ] ; 499 #4777 [ fe T b 37 X 51 R 4 RAF 5 I L L5 A 4] 37

A [2019007],

FE—EH RAE, &, A, 8 TR, BF R @ A P 2 S SRR R E RS, (2 F 45 4 ) zhangbei8402@ 126. com.
CBIEEERFEL B AL, 2B, ARG @A EIR S F AP B %R0, (27154 )liangxuezheng@ 163. com,

27



- BFRE -
Pharmacy Articles

¥ &%

China Pharmaceuticals

2021 4E5 H 5 H 45 30 %55 9 )
Vol. 30, No. 9, May 5, 2021

LA MBI RE 7R (G5 1074511) , ThES B 2 b
AR R I 55 (Ui 5 1084331) , ¥ T ZR BRI AE 9
BHEARRA T
2 HEE4R
2.1 HmiLE

b —F 90 ) & < BT R S 90 VR R S i AT R T 8 AR
(PDA) , BB B ARG B 2E AT 1 35 C 5% 3 d, Rl &
K8 25 CHEFR 5 do S B 1 FR4EFT 2 50 mL #H17
ARG (PDB) , B B AL S 2E AT 1 35 “C 1535 3 d, JE
B HOKEE 25 CHiFE 5 d, 3Pl

FE S R B AR TR, 5 60 H i, B 1 g, i 10 mL
AR CLL N3 25 00 0 B ) 3, KR, 42 1 i 6% , K I
1~8d,

FESRI KBS, 7K 40 mL,90 °C /K125 76 min,
U8, B8 10 mL, IMTC7K B 5 B 38 90% |, #f
I, AhUE AR KA AR 2 2 & 250 mL,

2.2 BEHE

XoJ R R BTG 7K A 2 AT B SS 0. 024 8 o, M %5
FRAE , KB4 2 250 mL, Bif5 .

BRI A TR, 2o 60 H B 1 g, il 10 mL
IR (ARG IZ T 25 83 o B ) T, K B, $ 1R o 6% , KT
3d, KIS, insK 40 mL,90 °C /K ¥R 76 min, 1%,
IO 10 mL, TGk £ B BE ALK 90% |, B 1K,
FhUEASHH ZHE , K, 2 2 2 250 mL, BI15.

2.3 SEMEZESENE

B 1.0 mL AR 5A T, B 10 mL e @A, i 5%
AR 1. 0 mL, JRS], INRARER 3. 0 mL, 90 °C /KA
15 min, IFEBH EFIE, LUIKAESS 56 R, F 490 nm
T A A W
2.4 HEFER

b v ] 2R 8 ST 2 R % O BRI R 0.2, 0. 4,
0.6,0.8,1.0 mL, 2} & 10 mL HZE b @45 w4, 20 5 n
JKZ 1.0 mL, il 5% AR 1 mL, #2757, 1030 25
AR 3 mL, #5457, & 90 °C /KB R 15 min, BUH,

TG E1 2 = LUKAEZS (T ER, T 490 nm A0
EWOCRE  IEEE (X A bR vk (Y) S f A
b 22 il B v iy 26, 75 1 H 5 FE Y =5.962 7X +0. 337,
R2=0.9992(n=2),

HE 2 BRI < B 2. 2 TR X HE AL VA TR (B R R
0.099 2 mg/mL), & 2L HEFE 6 K . 45 R RSD N
1.28% (n=6) , FARE 2 8 R AT

R PRI A 2 WIS S W, 2 31 F 0, 2,4,
6,12,24 h B FEFE I W TR G 25 2R 19 RSD 4 0. 55%
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TR R < AR AR TR o A A PRI () 00 T B 5 SR, 1k
U R B D Rk B (R IEA T R I, 42 R XN 6% , 9%
B#%%225,30,35 CHEFRAH WL T, X 20 & & 1
Ml , 25 5L 25 °C R W T ML 205 & i s o TE LR 2

PR o VRO R B L R RIS ) | % TR
TR, 5L Ry N 4% ,6% ,8% ,10% ,E 0. 4,
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Tab.1 Effect of fermentation strains on the content of crude polysaccharide

5 RHE () B BAC) BEE®) 533 ng/s)
| I i} v I | 1 v
1 1.005 6 1.0310 1.1508 1.0230 1 35 6 50. 05 59.72 9. 65 50. 41
2 1.0159 1.1100 1.007 7 1.0411 2 35 6 57.26 55. 85 21.03 62.02
3 0.9103 1.0145 1.058 4 1.0750 3 35 6 49.05 47.13 24.16 81.61
4 1.017 6 1.0013 1.057 6 0.969 1 4 35 6 58.92 51. 40 27.89 43. 63
5 1.0232 0.9814 1.059 6 0.9890 5 35 6 37.29 36. 46 28.27 38.41
6 0.9157 0.980 1 1. 060 6 0.9755 6 35 6 53.25 33.09 28.05 40. 77
7 0.962 8 0.9298 1.0475 0.966 9 7 35 6 41. 87 38.35 20.18 42.08
8 1.100 1 1.028 6 1.0719 1.054 1 8 35 6 41. 50 44.72 28.57 43.32
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Tab.2 Effect of different fermentation temperatures on the content

of crude polysaccharide

% Az srE(d) BECC) 282(%) BEE4E(ng/g)

1 1.0840 3 25 6 48.99
2 1.007 6 3 30 6 43.07
3 1.0349 3 35 6 34.23

®3 AEEFEXHESESENTM
Tab.3 Effect of different inoculation amount on the content of

crude polysaccharide

F5 BHE() | BECC) #H2(%) HEEEE(ng/g)

1 1.0123 3 25 4 64. 11
2 0.9949 3 25 6 69. 65
3 1.0531 3 25 8 59. 60
4 1.006 8 3 25 10 50. 34

2.6 BBDmMEEMALERTZHEMG
KT M RSN R 5 5 Box — Behnken
RIS, DLUR B A (R 2 A) R RERE (E B) 42
i (FFR C)h ARG, OHLZ 0 5 e (8, #E 47
Box — Behnken 105, B2 V1 7 3 TR IR 5K ILER4,
F4 RRETHEHRKER

Tab.4 Factors and levels of the experimental design

K’ BH& Ald) A% B(C) A% (%)
-1 2 25 6

0 3 30 8

1 4 35 10

[B] A AR 3 7 Je T 25 53 #1 : 2 BR Box — Behnken it
BB R, DU R E] (IR A) VR BRI (R B) |
PR (N C) o BT ML 20 Bl & 5 D i (L, 1EA T
I IR BT AR WL 5,

*& 5 Box -Behnken iRIGiZit 54 R
Tab.5 The design and results of Box — Behnken test

3 AXA BEB BEC Af#bE|  , BAFA BEB BEC Ri84E

PO @ e | w0 @) (e
| 4 30 6 30.27 10 2 30 10 50.75
2 3 30 8 41,57 11 3 30 8 38.17
3 3 30 8 45.24 12 3 35 6 34.88
4 3 30 8 38.57 13 2 30 0 35.87
5 3 30 8 39.79 14 2 25 8 47. 83
6 4 25 8 36. 74 15 4 35 8 30. 24
7 3 25 10 60. 85 16 4 30 10 26.52
8 3 25 0 47,65 17 3 35 10 50. 47
9 2 35 8 37.78

22 3CHiR (9], F F Design Expert 8. 0. 6 244X} |
F I B HE T Z2 o0 A RLE 15 R 0 B
(V)5 A2 m &R (A) ZERE(B) HEw = (C)
Z B o2 oE H )7 2 Y=40.67-6.064 -

4.96B+4.99C +0.89AB —4. 66AC +0. 60BC —7. 574 +
5.04 B> +2.75 C*, [nl A AU Je J5 22 43 i 45 SR L3R 6,
A, ZAE R Pr> F{H =0.003 6,k iR 25 A 5 3%
(Pr> F Al =0.2065>0.05), %% K B E e,
(] U5 5 A i g K0 A 1) o M e, e R AU R A A [al
U5 AR 0 5 0 ) 40L 65 BE R W 2 0 5 i 1 5 T
KN Sy K Tt ] > 42 it > K RETRLE o
6 EAFERIEHWER
Tab.6 Regression equation and results of ANOVA

FERR  BERAE BUR i F# Pr> F A
BA 1142.093 282 9 126.8992535  9.527100752  0.0036
A 293. 546 45 1 293.546 45 22.03832195  0.0022
B 197.01125 1 197.01125 14.790 83585 0.0063
C 199.200 8 1 199.2008 1495521872 0.0062
AB 3.150 625 1 3.150 625 0.23653663  0.6416
AC 86. 769 225 1 86. 769 225 6.514294811  0.0380
BC 1.428025 1 1.428 025 0.107210544  0.7529
A 240.981 084 5 1 240.9810845  18.09191943  0.0038
B 107.155 800 3 1 107.1558003  8.044839326  0.0252
(0 31.836316 05 1 31.836 31605  2.390146373  0.1660
KA 93.23873 7 13.319 818 57

kiR E 60. 109 45 3 20.03648333  2.419187297  0.2065
Wik 33.12928 4 8.28232

B 1235.332012 16

W] )37 161 237 < F1) JF] Design Expert 8. 0. 6 & 243 14
il 45 PR 28 32 B A D 0 o o7 T ] o 245 R AL IR 10 A R R
22 3008 30 T2 e o, T 5 e o i 5 B X 2 A 5 PR 2k
RN AL T i N E LNt [ W PSR
R TR BT (1) AR 22 T o 19 2 A PGP RH 22 0 2 2 1) 5% T e
583 R IR R AR 2 TR T % % e T R T e 1) 5C L
YEFXTHLZ 05 & R A B3

M &K BT 2 il id Design — Expert 8. 0. 6 #AF41
A5 3 B R 2 W B A SR SR Ay A eI ) 2. 23 d, T
HE 25 °C L, FEH i 6% .
2.7 BERBIZHEMIEIERE

oL AN IV ATIRER R G ERE ORI E TR POy s ity fdib)
T LA AT IAE 25 R Y nT AT S B |
B L 2B BUR BT, 2.5 d, RIFIREE N 25 °C B H &=
N 6% i3 3 UK, M2 WEF 1 & 5 64,354 7 mg /g
SEIRFW], A 7R 5 AR DLl A B AT Ak

11 BT N K s
3 itie

(K7 N R E /A B ST NINE 2 (B R Ras 7R
PERRIR =0, A GO e HUBE I | B 0 AT
BRI PEAE AR Z D RE IS, FEMEAR 1 08 25 &
1475 1) H AT Rl 9 00 P T 2 M L T 3 T AR R
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A. Fermentation time and temperature
B. Fermentation time and inoculation amount
C. Fermentation temperature and inoculation amount
Fig. 1 Response surface diagram and contour map of the interaction
of various factors on the extraction of crude polysaccharides from

Cinnamomum kanehirae Leaves
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