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Abstract: Dendrobium officinale is a medicinal and food homologous plant, ranking first among the "Nine magic
herbs of China". To investigate the changes in active ingredients of Dendrobium officinale during microbial transformation,
the most suitable strain for fermentation using Dendrobium officinale as the fermentation substrate was screened out. Based
on single factor experiments, the changes in comprehensive score of the polysaccharide, flavones and total phenolics were
used as evaluation indicators, the optimal fermentation process was obtained by orthogonal experiments , and the antioxidant
capacities of Dendrobium officinale before and after fermentation were measured. Using Dendrobium officinale as the
fermentation substrate, the most suitable strain was Aspergillus niger. The optimal fermentation process was as follows:
ratio of material to liquid, 1:3; initial pH, 8; inoculation amount, 10%; fermentation temperature, 34 ‘C ; fermentation time, 9 days.
The validation test results showed that the polysaccharide content was 72.65 mg/g, the flavonoid content was 6.67 mg/g,
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the polyphenol content was 11.32 mg/g, and the comprehensive score P, was 0.945 5. Taking Vitamin C as the control, the

ICs, of DPPH free radical scavenging ability of fermented Dendrobium officinale was 0.67 mg/g, IC,, of ABTS free radical

scavenging ability was 0.41 mg/g, and IC, of reducing ability was 16.50 mg/g. The screened strains could increase the

content of active substances in Dendrobium officinale, optimize the fermentation process, increase the antioxidant capacity of

Dendrobium officinale, which allowed achieving the goal of economy, safety, and efficiency, thereby improving greatly the

application value of Dendrobium officinale.

Key words: Dendrobium candidum; aspergillus niger; active ingredient; orthogonal experiment; antioxidant

Y J A fst (Dendrobium officinale) &3 1E 4 5t
HZrt, N R RRANE” 21, IFF 2020 4 1
H2 HER DR ERg s E 88 &
AN R H Y g CREREa )
BN SR 22 R SRR A A, EAMUAEK
FMAK, T E L E AR, B KT iR
A A b, EESRE. R &
FESMAEFRE M TP . Bk Rk
EHE, BrmE, BAEEFRE. E .
SR, FEIMBE. PURT . PrELSE Y, T
RO I AT 8832 50, I HLRES BRI EENR
BRG] R R AR, {23k B W i ) 7 s
BESE. HRT, SRRt b e i & ™
#1E 2019 4, SN A AR TR 9 899.67 hm?, fif
77 B2 6400t, PAE 36 147G

YR A HE RSN E SR R, B
IRZ TR TE R B3, Bk T8 S R E AL
PR IR Tk A RO A IR, IR B — R )
M T2 AR RO &5, 16 mT DL A=
REEERRERART S IE TR & &, A
AR, RIS P SR R R R
FE, sSeElmmERAKTRE. HEl, MY KB
B Ak 5 T (R 0 A BR T8k B A it 22 0 R A
B, T T AT L G R L 2 W BT AT IR
BRETRE—DHETC. FERAE DB B () ) F Fb 2 07 T
HRAR, FEZARE. BRE AR
DRt P B A Pt ik e AT R BRI 9L, IR Y
BOEREM, MAKEBETZ, FHx RS RPUEMN
WA T AL, TR R R A HE DT E L Th R
Jo7 AR .

1 MR55E%E
1.1 #E 5 A

Rk Bk R, RSN AR IK
. KAR & (Rhizopus oryzae, 3010),

186

Tk Ak A= P B A O i BE H o0y (China Center
of Industrial Culture Collection, CICC) ; A
(Aspergillus niger), 7 E VA 9 5 T Rl 7 28
v . (China Center of Industrial Culture Collection,
CICC) : Hli %5 2F f ¥ B (Bacillus subtilis), M 4
R EEF h r B L . M FLAT I (Lactobacillus
plantarum), N R IEFH 73 B 1%

K7 PDA #5975, MRS 775, LB K597,
BUNE BAMEARARA R s fEKE, FEET A
VIRHCA IR AT s JoKBRIREN, RIEBHE A 2T
AR AT s HEE KRB RG22 35 ) R TR
AF; WETHR, Bl kAR R A A
Ay, REK KA AAFARA A iR, iR,
AR REA Fim B R AT 7T AR R
By AR SR AN AR Ll A R 3
IR
12 &EHEE

LDZM-60L 373 i [ VUK B s, L2 R
Sy etk s CS-2000 f&ik 2 Dy Re At #EHL, K e R AR
B TS PR A 7] s DHS000B 1 H FAIE i 15 9240,
RN R WA A R A\ ;. SHB- MG KXZ
FEZEE, MR TR AR A A N-1300 ji
AR, il XA IR A : 202-1AB HL#A
TR TR, RET RS E R AR : VM-5S
PO 1 2K e A, YL AERE SRR DGR A R

A
1.3 R %

13.1 ZZFHMRHNE

ZHEMI E 2% (GB/T 40632-2021 77t b £
BT € ), w5 B I 5E 2% (SN/T 4592-2016 i
A R TR W E ), S I E S5
(T/NAIA 097-2021 FAc A2 Py 500 € Do Kk 5z A firt
ZPE. TEER YR KSR BT AT SR



MRE SRR Modern Food Science and Technology 2025, Vol.41, No.4
R REMZELEIR
Table 1 Standard curve drawing table

WA JREIRETEE (mgmL)  HAE/mm AR, R’
i #) 48 0~0.14 490 ¥=5.922 2x+0.009 5 0.999 1
FT 0~0.20 500 Y=0.9459x-0.003 5  0.998 2
BETH 0~0.20 760 Y=6.322 7x-0.0022  0.999 2
DPPH # #13k 0~80 517 Y=0.014 9x-0.0298  0.998 3
ERTER 0~0.10 700 Y=6.478 5x+0.0082  0.999 2

132 AR & a9 4
133 Hamfma

VT R R A 2R AR e, BT, ik
et H
134 REHIE ik

FREX 10.0 g 2k B A fist T 400 mL & B
14 FURRR EL A 280K, B2 h )5, 121 CK
B 10 min, EACKIRE. M E. A IR AT
) FUAF B 2% WK B Ff 2 mL, 4.5x10" CFU/mL,
28 CH57% 3 d, 121 ‘CKIH 10 min &5 0K RE. W&
ZHE. EEAS SR, =il TR A E
135 #RZRE
1.3.5.1 kRt

BEAFRNREL 2508 1:14 1:20 1:34 1:4. 1:5.
1:6+ 1.7, g S AR N KIEM 10 g £ dn, BiHEY
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WIUE pH AE S>3 N 24 34 4. 5. 6. 7. 8. 9, Hl#h
FR AN AL pH (2 540 R, h 1.3.4.2
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Table 2 Factors and levels of orthogonal test

Re A Hhgk B C j;% D Zitﬁ# E X
(g/mL) pHE #E/% ®E/C /M
1 1:3 5 7 25 3
2 1:4 6 8 28 5
3 1:5 7 9 31 7
4 1:6 8 10 34 9

* 3 EXXIIRITR
Table 3 Table of orthogonal test design
KIE AAbRIL Bad  C#E DAB  EXM

il (g/mL) pH/E #&/% RE/C  &flE/d
T1 13 5 7 25 3
T2 13 6 8 28 5
T3 13 7 9 31 7
T4 13 8 10 34 9
T5 1:4 5 8 31 9
T6 1:4 6 7 34 7
T7 1:4 7 10 25 5
T8 1:4 8 9 28 3
T9 1:5 5 9 34 5
T10 1:5 6 10 31 3
Til 1:5 7 7 28 9
TI2 1:5 8 8 25 7
T13 1:6 5 10 28 7
T14 1:6 6 9 25 9
T15 1:6 7 8 34 3
T16 1:6 8 7 31 5
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Table 4 Contents for indicators, weight coefficients and comprehensive score of orthogonal test

Kb 2E 2 ¥4 2 /(mgy) HWREE/(mgg) SBAEE/(mge) HEIFH P, oA
T1 53.87 £ 0.34" 3.48 + (.24 3.89 +0.59° 0.671 6 4
T2 71.65 £ 0.57" 2.51 +0.42°4 3.00 £ 0.75°%" 0.6357 5
T3 77.37 £0.99° 3.21 £0.07% 4.06 £0.32° 0.763 7 2
T4 77.62 £0.32%° 4.96 +0.60 6.10 £ 0.60™ 0.990 4 1
T5 49.77 £0.32*" 3.09 £ (.75 3.73 £ 0.68" 0.6192 8
T6 56.71 £0.61™ 3.74 £0.97% 431 +0.45% 0.7239 3
T7 71.09 + 0.84" 248 £0.57% 2.94 £0.05%" 0.627 7 6
T8 79.87 £ 0.90™ 2.08 £0.67%" 2.59 £ .23 0.620 1 7
T9 28.22£0.01" 2.29 £ (.13 2.50 + (.39 0.407 8 13
T10 39.70 £ 0.81"¢ 1.68 £0.16* 2.29+(.91°" 0.405 2 14
T11 54.44 £ 0.92" 2.54 + (.27 3.20 £ 0.09%* 0.574 7 9
T12 49.28 £0.35" 1.98 £0.31" 2.36 £ 0.70%" 0.470 0 11
T13 38.00 £ 0.11*" 1.88 £0.31%" 2.23+0.73"%® 0.408 0 12
T14 49.25 £ 0.69*" 2.35+0.64%* 2.95+(0.19%* 0.526 0 10
T15 31.22£0.15" 1.51 £0.98% 1.87 £0.15" 0.3350 16
T16 28.11 £0.61M 1.85 £0.20* 2.03 +0.70% 0.3527 15

Feight coefficient F; 1.00 0.96 0.95

2 KEFHREARE LA 4709 B E M 27,

x5 EXHBEETHPIHAERMER

PNBFEREANF A IR R 45 AR B E M £ F (P<0.05).

232 RAELEEL T EMH L AIRIE

Table 5 Mean response table for comprehensive score of

orthogonal test

* A B C D E
1 0.765 0527  0.581 0.574  0.508
2 0.648 0573 0515 0560  0.506
3 0464 0575 0579 0535  0.591
4 0.405  0.608  0.608  0.614  0.678
#ME 0360 0081 0093 0079  0.172
HeA 1 4 3 5 2
% 6 EXIRWEETEDPIHENNR

Table 6 Analysis of variance for comprehensive score of

orthogonal test

HE 1 £ F 75 F= B oA Fia
A 0.330 3 3.618%*
B 0.014 3 0.154%
C 0.019 3 0.208*
D 0.013 3 0.143*
E 0.080 3 0.877*

RE 0.460 15

192

E:F RTRE (P<0.05);** RT-HEE (P<0.01).
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