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Optimization of Sequential Extraction of Polysaccharides and Benzyl Compounds from
Dendrobium officinale
XIAO Zhiyong!', LIN Xinyi?, FANG Lijin!, LIANG Ling?,ZHANG Mei*"
(1. Fujian Tuotian Biotechnology Co., Ltd., Fuzhou 350001, Fujian, China;2. College of Materials and
Chemical Engineering , Minjiang University , Fuzhou 350108, Fujian, China )

Abstract: To realize the efficient stepwise extraction of Dendrobium officinale polysaccharides and bibenzyl
compounds, single-factor experiments combined with uniform design were employed in this study to optimize
the extraction process of D.officinale polysaccharides. The residue obtained after polysaccharide extraction was
directly reused for the extraction of bibenzyl compounds from D. officinale. On the basis of single-factor tests,
response surface methodology was further applied to optimize the extraction technology of bibenzyl compounds.
The results showed that the optimal conditions for polysaccharide extraction were enzymatic hydrolysis tem-
perature of 65 °C, enzymatic hydrolysis time of 120 min, solid-liquid ratio of 1:45 (g/mL) , and enzyme dosage
of 1.5%. Under the verified conditions, the extraction rate of Dendrobium officinale polysaccharides reached
33.69%. The optimal conditions for the extraction of bibenzyl compounds were ultrasonic extraction time of
4 h, solid-liquid ratio of 1:20 (g/mL) , and ethanol volume fraction of 70%. Under verification experiments , the
average extraction rate of bibenzyl compounds from Dendrobium officinale was 3.71%. The predicted values
were in good agreement with the experimental measured values, which indicated that the experimental results
were reliable and the optimized extraction process was feasible and effective.

Key words : Dendrobium officinale ; polysaccharides ; bibenzyl compounds ; uniform design ; extraction

HEC W
HEFR WSl 7me,F . REBMSEAIT RSN 2T RR T LA BT E TFA,2026,47(16) :
122-129.

XIAO Zhiyong, LIN Xinyi, FANG Lijin, et al. Optimization of Sequential Extraction of Polysaccharides and Benzyl Com-
pounds from Dendrobium officinale[J]. Food Research and Development,2026,47(16) : 122-129.

FEAT H A BRI H (202450006 .2024S0009) 5 45 M TR H-R155 H (2024-SG-009)
YEZ I AR5 (1979—) , B (D) , B g e 9 T AR AR} BE5E D5 1] - DU RE £ R B n T
SEAGVER 9K (1978—) , L (W), @ #4%Z , T, 0F 58 05 ] - 25 B RIVR T B2 i 98 S5 % o



RRAKAR

RRtRSHR

2026 4£ 8 A
Fa1HEE16H

123 —

8k Bz A4 8t Dendrobium officinale Kimura et Migo)ﬂ\j
2R R Z A AR 2T E L G4 S 2 B TR
b 25bF AECh E 25 ) b il WA i 2 BLA £ B AR
WEPIE AR I, SRS BIAT SR, A0
B A T Uy, B GBS0 ) (R s BT
Jed U B Pl R R A E A DS TR A R
B2 RGN AL B WIE Bk B A FRHRR AR VR T 1
g1, BAGUMIE B BUR AR i/ 3R 4 S5 AR
FH U A B 000 i I8 S5 B I e 0 1 19 By 5
TR T R TR R A B2, ARk, Bk A MR
R —Fh W AP T, O R D Re il LR S5 40
BT A AR

) 2 Ml — PR KA R BB 51 T A gk B
2 RN RS WISk T & B A AL A 4 e, 2k
A b A5 R R BOR [R], PRI 8k B A it 2
BRI R AL S PP L — Y 248 BRI T, RIAE
Y2 WE 2K WUR | AP TRIE IR RS
A HILIE ARG B 3B, el 2k B A AR DRk o ) 7 SIS 0 A G
AR BT R XA R AR R, o TR
Bk B AT AL L Z S LR 2R S ) e —
H ARSI, S IBUR BRI Wl R 52 255, 3 Uk
B A ARV R ™ F TR B A e I O TR R A SR U HR
—FiR L T A SR, 25 BEIRAE BRI Y A e
FEEN

S P M A5 v ok il i R 75 A 3 AT T 4
BE (R 2T 2L 215 48 (0 20 i BE S5 A A 22 AL, [R]IN Z24 4
TBURSF P 95 7009 10 1) A% O3 0, M 2 R I i 82 2%
A B B BUBEL 5, 44 e A ST [) i 2D ) P L 5
I 2L IR I 1 T2 50 L B R B L, ff e T
AR RAAS P R I PO B2 R S BUN B A
A 5T LLR B A koA JURE , SR AR A R 2 SRR
FACE Y B P ] 2 2R, R GEAR T B FE b i 5
e R 2R, B AR S — PP SR IR iy HRAE A ¢ (B R R
VIR G R IBCT 25, DA R B A Mt 22 Bk 264k &
P ol Al AR 7= R SR 5 HR S

1 #Rl5AZX
1.1 PRSI

R Rz A k- B LU R Ak A A A PR 7D 5 A HER A v
i (AU 98% ) « L IEB L T A AL BHEE e A7 BR AN ] 5 3R
JBE Tt (250 U/mg) AR AR (1 (=500 U/mg) (T 4 K fiff
(=50 U/mg) AR B (=20 U/mg) : IR 2E MR A
REL 2 ) 5 8 280 AR s v (403 >98% ) R BRLIR L TG K &
Pt R (128 it ) - 25 48 B Ak i0 A BR 2 Wl
12 U 5ER

BSA224S HL 4317 KO FE 2 T (b 50 (R A
B ] 5 Spark Z I REfEbR{X : 7 5 ( R ) SCER 88 4 A

B 5722 RUAT WA G R T LIEAGRHMY S R AT
PR F] s H1650-W i 3 15 2 B0 AL - 8 e 3R S 50
IUER T K A7 BRZN W 5 B220 AUTH IR /K i 4« i 56 A=
AR s KQ-250B T 75 I v Ve A < B Ll e 75 A
FARRAF .
1.3 Rk
1.3.1  BRE A2 R 2R G YR BT e

P8k Bz A bR R S ok 80 H T, LA 4l K Sy 4R B
), AE R EE 1235 (g/mL) | 0 il B 2.0% . fiff it 75 7
55 °C Bl fg B B] 120 min 2504 N HEHCEHE , @ 2 4
UK 5 Z B BUR WA TR , DL OV WO B BUA
TERME L 1:20(g/mL) (75 B 8] 4 h, 2B FR 43 %k
60% FAFT SR B A PR RS Y, M E R
FKAEWHEICE,
1.3.2 B AR 20
1.3.2.1 HPREFRE T

539075 B2 il A 2 (SRS | 2T 4 25 g A VAR H il
XU il ) | it 5] 18] (30.60,90 120, 150 min) | i1 it}
H#(0.5%.1.0% . 1.5%.2.0% .2.5%) K H[1:25.1:
35.1:45.1:55.1:65(g/mL)] B i B2 (35,45 .55.65 .
75 “COXER Bz A ft 2 B FR BOR 152 . 2 R ) 45
IR 2 A4 [ 2 K MR EE 1235 (g/mL) i 2.0%
P L 55 °C L E A [A] 120 min.
1.3.22 B8Rt

FET B ZR IR 4G L, e R A A U R A ]
R L g A A AR, DL 2B ICR R e bR L ok H
IRA WSROI A 2R T2 395
VORI R 5K FELE 1,

1 HORTEES5KE
Table 1 Factors and levels of uniform design

K- X BESRIRUEE/COX EAPRINE 1) fmin X3 BRI/ (g/mL) X, NRERE/ %

-1 55 90 1:35 1.5
0 65 120 1:45 2.0
1 75 150 1:55 2.5
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Table 2 Factors and levels of response surface design

K- AR BENE I/ (giml) € ZREAREU %
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Fig.1 Effect of enzyme types on extraction yield of

polysaccharides
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Fig.2 Effect of enzymatic hydrolysis time on extraction yield of

polysaccharides
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Fig.3 Effect of amount of enzyme added on extraction yield of

polysaccharides
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Fig.4 Effect of solid-liquid ratio on extraction yield of

polysaccharides
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Fig.5 Effect of enzymatic hydrolysis temperature on extraction

yield of polysaccharides
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Table 3 Uniform design test results

o) XEI@EWF Xz‘@%’f Xy BHR LR, X ol i/ A Zﬁ*
WEESC BfE/min - (g/mL) % PR 1%
N1 65 120 1:35 2.5 29.54
N2 75 150 1:35 2.0 25.43
N3 75 150 1:45 2.5 26.90
N4 65 90 1:35 L5 27.20
N5 75 120 1:55 1.5 32.99
N6 65 150 1:55 2.0 26.53
N7 75 90 1:45 2.0 26.76
N8 55 150 1:45 1.5 25.33
N9 55 90 1:55 2.0 24.82
N10 55 120 1:35 1.5 25.97
N11 65 120 1:55 25 31.87
N12 55 90 1:45 2.5 25.19
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1.647X,X,,
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Table 4 Analysis of variances for regression equation

R IR AME ¥r FE O P{H BEME

BIEER  76.706 8 9.588 12730  0.030 #
X, 22479 2 11240 14923  0.028 #
X, 8.786 2 4393 5833 0.093
X, 11.651 2 5825 7734 0.065
X, 4.668 2 2334 3.099  0.186
R 2.260 3 0.753

BIER 78965 11

T RN I 3 (P<0.05)
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Fig.6 Effect of ultrasonic time on extraction yield of benzyl

compounds
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Fig.8 Effect of ethanol volume fraction on extraction yield of
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benzyl compounds
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G E R B G 20 B ) B A0 R rh 2
G e R O WD A S R AR R
G Z A5 IR A PIME L Y, DT IR
W s HRE I PR T 23 B G £ B A RR 43 50 38 Jin i 5
i, SRR A YRR s G OB BRI G
PEBCR AR, R, I 223k £ £ R B 43 50 45% |
60% 75% A Ay Wi 37 T B RS 7K
2.2.2 W A4
2.2.2.1 W R IR 45 R A B

R R Al b, S ORI OBHE L L 2
R IR RR A BN IR 3R, DA R A R 2 A & W B R
SR R A, 4T = 2 = 7KF-1 Box-Behnken M 1 [
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Table 5 Response surface test results

e A BB R C LB IS AL
R TE] /b (g/mL) IR % PRI /%
1 3 1:15 60 3.26
2 5 1:15 60 3.12
3 3 1:25 60 3.27
4 5 1:25 60 3.35
5 3 1:20 45 2.58
6 5 1:20 45 2.57
7 3 1:20 75 3.57
8 5 1:20 75 3.55
9 4 1:15 45 2.53
10 4 1:25 45 1.97
11 4 1:15 75 3.28
12 4 1:25 75 3.46
13 4 1:20 60 3.60
14 4 1:20 60 3.69
15 4 1:20 60 3.67
16 4 1:20 60 335
17 4 1:20 60 3.31

2222 IHIFRE Ry 2500

DLER B A fRHBE R 2510 & W B BORAE R R F8 b
(Y), iz JH| Design-Expert 13.0 %4443 4w 37 i 13 313
IR AL A5 AR A IR A B W PR BOR 1Y ] AR
L J7 BN ¥=3.52-0.0124-0.018B+0.526C+0.0554 B~
0.0034C+0.185BC-0.00842-0.266B2-0.448C2, FT22/HT
I 6,

H 2 6 Al A, C.C*Z Mtk i 2, %) [l 0 77 72 (1 52
M4 K (P<0.01) , B> XTER R A0 A ) $2 B3R 10 52 ) i
F(P<0.05) , AR A 2 25 R BCR .
6B P BRI 300 )T 8 L RER TR0 (C) > B
H(B)>HE AR (A) o ALAAR i3 35 (P=0.001<0.01) , 3&
WA & B, S5 R B B AT {5 B e R R?=
0.950 1, % B AR 7Y ELAG 42 i 1) i 6 RE 0 5 S fUL 0T P=

R6 EPEFEATESN

Table 6 Analysis of variances for regression equation

KR EEYOIM AmE By P P BFN

Rl 3.580 9 0.398 14.80 0.001 ok

A 0.001 1 0.001  0.038 0.852
B 0.003 1 0.003  0.091 0.771

c 2.220 1 2220 82490 <0.001
AB 0.012 1 0.012 0451 0.524

AC 0.000 1 0.000  0.001  0.977

BC 0.137 1 0.137  5.100  0.059

A2 0.000 1 0.000 0.011 0.921

B 0.297 1 0.297 11.070 0.013 *
c? 0.846 1 0.846  31.500 0.001 ok
B2 0.188 7 0.027

AU 0.057 3 0.019 0.584 0.6564

aliiR 2 0.131 4 0.033

peyill 3.770 16

T R R MR i35 (P<0.01) 3 # /R 500 i 2 (P<0.05) .

0.656 4>0.05 , Ut B J5 R 0L G 2R 22 B AU B 55 53
AR AT DL AT M X2k R A FRHER R 2k & Rt
AT,
2223 WSS HARH T

o T ) AR R e 1 (Pt 1 8 £ R AR AR Y
BAS A, YR ER 2 0] B 58 ELAE PR S s o 7 il v A
AL ERA . S HELTAEAFEAE R A
PRI ) 1y e 1o 1 DL 9

IR A WHIOR %

RS PIRIR %

, S g
S N
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Fig.9 The response surfaces of interaction of factors on

extraction yield of benzyl compounds
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