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The optimization of Ophiopogon japonicus fermentation

and the moisture retention

JIANG Nan, HE Li-Ming . XU Xiao-Yan, YU Meng-Yao, LI Fang , LUO Xia

(Institute of fungus medicinal materials. Sichuan Academy of Chinese Medicine Science, Chengdu 610041,China)

Abstract: Single factor test was used to adjust fermentation parameters such as the preparation method

of fermentation substrate, Ophiopogon japonicus concentration, inoculum, fermentation temperature,

fermentation time and rotational speed with the moisture retention of the Ophiopogon japonicus fermen-

tation liquid. Based on response surface methodology, optimized fermentation process parameters of

Ophiopogon japonicus was as follows: the fermentation temperature was 30°C, the fermentation time

was 2. 18 d, and the shaking speed was 0 r/min. The fermentation liquid of Ophiopogon japonicus has

good moisturizing properties and can be used in cosmetic raw materials.
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i AR G A 2 13 Aot ddy B AT ROR B LR AE T/
LS. 5 R T A R AL B AR G BEA 15 B35 S, H T
FUA SN AU HE P e A AR 2R 7™ R 1
JCERT it s — IBEASURE T T e A Aot . AE TR 2
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2.1 # #

2.2.1 w4 AXWAMINESMHT =68%
2 GAP Mg R . 28 09 )11 45 vh B2 25 B} 24 Be 25 7 i
BIWE 5 51 28 58 M) 22 4 (Ophiopogon japonicus).
2.2.2 REBH BRI E (lactobacillus aci-
dophilus) . iy [ B} Bt i A= ) 00F 5 e

2.2.3 EBFEEHRAMN MRS W KA
BHECA BRI  BriE Ry » R i B e Ak T30 )5 Ak
B BRI AL TR A BR A vl 5 A B L AR TR T
AT T s R e » 1R T R e A T3]

2.2.4 SBAE W RFHREE-ATR 200
CR) A BRA R B AL204 5 F 7K 2 i 248 T 5
FRAA . b BR HE PR 4 . B S PYX-DHS-
S0XGfE R B IR IR 37 A%« b IR 3 Sl A BR 2 ] L 2
5 :NSKY-1112B;pH i} : OHAUS, #15 . ST20.
2.2 /&

2.2.1 K BRMH B & XA KR KW R
WA 50 g, A 10 A5 AR BRUK i 4 28 b 5 45 2
1 ho gl 8 203 WL IR G 3 WK B W4, 0 45
F 500 mL. A GEHN 102,115 CE K i
40min. £ F g R FLAT I L B i 10° CFU/mL,
36 CHizE 2d.

AR R I PREUAE 44 50 g, il ad 95 %0 L EdR
B3 RGIRA 3 IR VR 4 . 45 2 500 mL, i
& AR 10%. 115 C & KB 40min. H2
WER FLFF . 4% Ah & O 10° CFU/mL, 36 C 5
7 2d.

KPP A R AR Ty SR O K R
TR 4R TR A 4 I 50 %6 40 Ak 2\ B4R IR &
WL HEL SR N 10%,115 “CE ik K B 40min,
PR E R FLAT B L BE Rl i 10° CFU/mL, 36 ‘C K
# 2d.

2R B R - 43 0K 2R AR K I 22 AR R
JRM 4 RE R EL SRR 10%,115 CHIE
KA 40min, $22 7 0 B 7L AT 1 L 42 A& Oy 10°CFU/
ml,36 ‘CHF 2d.

T b A e 7 A3 AN AT R T 2d JR I E &
A R TR DR T 2.

2.2.2 EAASFTWHMHRA SHIFRECEL 5g.10g.
15g Fl 20 g, MK hn A 28 18 7K 115mL, 130mlL,
145mL 1 160mL , 2 4 W /K % 3mL/ g, il B 22 4
5% 10%  15% F1 20 % B 3R 4,115 C i
JE K B 40min. 4% Fh 0 R FL AT B B R B Y
10°CFU/mL,36 “CHi 3 2d. R4S 22 & & w4 3 A
AT, K 2d JE N A 27 4 R R RN

2.2.3 #BRIHABFETHRML FIEELTE
H20% B FREE L 115 °C @ R K B A0min. 45 F g
R L AP Pl B 106,36 “CRE 3% 2d. 952 1% 1k
24h 1 g R FLAT 1R 1A P& B 107 CFU/mL, 43 #%
eFpE ok 10°,107,10°,10° 10" CFU/mL 32 ff ig
FRFLFTF I .36 ‘CREFR 2d. A M i 3 447
R 2d J5 D e 22 4 R e TR PR 6.

2.2.4 AEmE HMEEZA T RN 20% MR
115 °C 55 R K B AOmin. H:R00E b 24h 1Y W8 R
FUAF B, 43 0 i T IR Dy 25°C L 30°C L 35°C N
A0°C R FRAE T BB R 9 2d. BN IR AN 3 AN
17 KW 2d J 0 2 22 4 T ) PR T 8.

2.2.5 K EewbmE HIAEZA SRR 200 M H 5
H,115 °C &5 K AOmin. 3 3% 1k 24h {4 18 iR
FUATTA . 78 36°C Ki F246 rh 23 il 85 9% 1d.2d.3d.4d
Je B AN B IR I ] A 3 AP AT D E A A R
TR PR

2.2.6 A% HIEZLEREN 200 MR,
115 “C&y He KA 40min. $2 #0i% fb 24h 1) vg 1R 7L AT
WA s T3 A 0 r/min, 50 r/min, 100 r/min
F1 150 r/min EEPRH 36 CH5 35 2d. B 455 5 fig 3
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2.2.7 RABHRHAHE FAFELIERILITH
R BEWG A K 2 2 & e R 0. 375g/mL (L
A2 LAY pH E 7.0, 5 8 48T 1B T IR R
FRZE 0,45 pm 1Y U8 40 U8, K48 09 U8 W TIOR8
SEG ST
2.2.8 AR EINY P SRR AR B 1 R
WA 500 N P AN T 2 B O B0 B Dk 3306 Al
8120 M ANV A BT . RS WL A% 43 5 W 1 mLL %
OB S A2 O 90mm 4 45 & I A AR [R] R
BERREE 240 5 B WA BR G 45 1R B9 A H SR
0 JE R Y R 22 F R SO R 1 SR

IR (%) =100X (W1 —W2) /W1

Ao W1 iR 52 50 i 5 & s W2y SRR S0 00
J& (24h) T .
2.2.8 A Fvh ok @k e kAR B SLAT R B A
A A SR I il v R Design-Expert
A X S 06 5 ) PR 3R R IR R L R TR [R) B OK
HAEAT AT 5T, T E I R K g i L3R 1, S8
THAA W R 2,40 IS HO8 B SR 1E AT 28 & R B
55 R IB K R 40k R S LA

F£1 ROEREZITKERRB

Tab.1 Design level and coding of center rotation)

o . SR E
E!/nr”]w%% 71 O 1
KRR CC 30 35 40
K B[] (D 2 3 4
8 PR 5% 3% (r/min) 0 50 100

x®2 HEMEESHIZITASE
Tab. 2 Parameter design combination of corresponding
surface method

W Factorl Factor2 Factor3 ‘
AR BECC) B i a] (d) C: %% 3# (r/min)

1 35.0 3.0 50.0
2 35.0 3.0 50.0
3 30.0 2.0 50.0
4 40.0 2.0 50.0
5 35.0 2.0 100. 0
6 35.0 4.0 100. 0
7 40.0 3.0 100. 0
8 35.0 3.0 50.0
9 30.0 3.0 100. 0
10 35.0 2.0 0.0

11 30.0 4.0 50.0
12 35.0 3.0 50.0
13 40.0 4.0 50.0
14 40.0 3.0 0.0

15 35.0 4.0 0.0

16 35.0 3.0 50.0
17 30.0 3.0 0.0

B & W 22 A JRURE R R IR A AN IR =
PRV R 2 5 2 AT ORIB D SO

3 ZWHER

3.1 EEERYH SR

R HT 5 B & I 0 o 25 T 3K 0 AR AR X
1) 27 4 T ) UL, 6 LRV R IE AT % 48, S 25 1
UL 3% 3.5 Fh R A A A BB R BRI IS K
T 7 v FH R B (81 00 ARG AH X2 B R (33 %0) 1Y
PR R AR A e . DA I T R RS R T T
R R S i R kR N A
P2 K T
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Tab. 3 Effects of different substrate preparation methods

HECHT

on the moisture retention of Ophiopogon japoni-

cas fermentation liquid

FIBRE D
REROEETR i X

(RH=33%) (RH=81%)

EX & 90.42+0. 83 96.11+1.15

H AW 85.67+2. 45 90.32+1. 27

& AOKBER A 90.05+1.79 95.86+0. 91
A H He R TR 90. 88=+0. 78 96.7341.42
AR 90. 90=+0. 74 96.62+1. 65

3.2 EEREENNHNK
SEURAE R LR 4 [F) 22 A B ) R 22 A T

il LR LE v AR G BE TR A DR 3R 22 AR /N R AR E
FE 96. 90 X0 ZE AT s AR AEARAI XV T 20 0 2 & &
) G ) T DR ) PR R R A RN, 22 A R
20 Y0 %z T A5 3 110 e ) ek 7= ki v AT I T 2K
T AR AR, BRI 2k Rk WS e B A AR
B oH 20%.

F4 FAZZERENZLZEBEHERREENZ M
Tab. 4 Effects of different Ophiopogon japonicus concen-

tration on the moisture retention of Ophiopogon

japonicas fermentation liquid

x AR PR 2 (00)

X E
(%) A X i B A X

(RH=33%) (RH=81%)

5% 91.0042. 03 96.89+1.05
10% 91.19+1.96 96.95+1.17
15% 91.3141.74 96.88+1.58
20% 91.46+0. 99 96.90+1. 44
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3.3 BRINEEMENMAL

MR 25 2R (UL 2 5) Al . £ e A X T
He iy 10° CFU/mL i B i 8 il UK A £ 98 2%
B e s FE AR R L R 42 Al o 107 CFU/mL il
AP TR ) DA A DR 38 2R i g (ELAS [) 4 Ao ) G 1)
g 2 I il JEURHAG PRI A 22 (8] (8 22 S AR/ R gE T
WS PG 5 2 e T S 9k T T I TR LT B
=N 10° CFU/mL.

x5 TEERIATEEMENZLBHEMRER

sk A1)

Tab.5 Effects of different inoculum on the moisture re-
tention of Ophiopogon japonicas fermentation lig-
uid

ST EICLP)

PRt A X B AH X B

o+ o

(CFU/mb e N
(RH=33%) (RH=81%)
10° 90. 32+0. 94 96.14+2.56
106 90.20+1.11 96.07+2.17
107 90.55+2. 41 96.34+1. 38
108 90.2040. 87 96.57+1. 05

3.4 REBREMRL

KRR 4 AN B S BGIEAT R W DS 50 25
HE (% 6) A A, E o R G BE T RS A X T
PR e TR R B Ry 35 °C I il B A 22 A& I i SR
Fi e s WBRB DI RLPEAY , 5 Sk 5 96 27 4 B ) JR R
() % T Tk B S 80k R 35°C.

®6 FAREEHRENELSEHEBEENEM

Tab. 6  Effects of different fermentation temperature on
the moisture retention of Ophiopogon japonicas

fermentation liquid

PRIE %)
KR ERORITYI S AT
(RH=33%) (RH=81%)
25°C 90.20+1. 57 95.47+2.16
30°C 90.03+2. 33 96.06+1. 84
35°C 90.90+2. 47 96.56+1. 69
40°C 90. 72+1. 88 96.37+2. 32

3.5 XEEREMEL
MSEERZE (UL T a] L &K B[R] R 3d B
il A A 22 A B A TR L A v AR IR B R ALIGAR X R

JET  HARIE A ey o R 2 S v L IR 22 4
S I R] (19 S B £ R 3d.

R7T AEAXEBEENEZLZEHRERMMRERNIIN
Tab.7 Effects of different fermentation time on the mois-

ture retention of Ophiopogon japonicas fermenta-

tion liquid
PRI 0
K B[] EDORLTYE S AR X

(RH=33%) (RH=81%)
1d 88.84=1.06 96. 40%0. 97
2d 88.8342.03 96.89+1.74
3d 89.30+1.28 97.13+1.33
4d 88.83+2. 27 97.08+1.68

3.6 EBIZMU—EBRKEE

SEUG A5 B LN 8 W] A, A = A X EE R L Or/
min I 50r/min 3% % 14 B 6l 5B 23 5 s 4G
AW BE TR 5 501/ min [ 5 1801 5% (0 182 1 JEOREHOR IR
Tl . NIRRT 8% 18, J5 22 52 5 % % 50r/min
Ry IR R

xS AREABEHSHELSEHIFENNREE
Tab. 8

Effects of different rotational speed on the mois-
ture retention of Ophiopogon japonicas fermenta-

tion liquid

BB (%0
2 IR 8t 7 AR AIRORITY} S
(RH=33%) (RH=81%)
0 r/min 89.30=+1. 33 96.91+1.57
50 r/min 89.75+1.71 96.90=+1. 87
100 r/min 89.50+1. 28 96.78+2. 04
150 r/min 89.32+1.93 96.80+1.76

3.7 MR EERKER
HE 4 45 2 B0 A A T 45 10 15 o R DR 0 236 dn 3R
9 iR . 4 Design-Expert #8443 #1 1Y fc A & T 2
B A KB E N 30°C L R BERTE] N 2. 18 d.
P2 R % 3 R Or/min.
3.8 ZLXEFHIFEMMREERETR
SEUR A5 LN 10, LEARAR X BE T, 22 A T
il SRR B DR W 238 bE AR K I 27 4 0 B R L AR AE B
ZESF(P<<0.01); 78 m AHXTIR BT, 22 4 B o Rk
PIPRIE R R R X I m A ER EEER (P
<<0. 01). 16 B 38 &5 AH R il TH 95 3R AR 0 B L R BE S
B 3 00 22 A e JOREELR B A Y DR B PR RE.
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Tab. 9 Optimization of fermentation parameters of Ophio-

pogon japonicus based on response surface method

T3 R %)
e idiN G T 3

(RH=33%) (RH=81%)
1 92.49+1.78 97.55+2. 45
2 92.76+1.69 97.37+1.14
3 93.16+0. 86 97.69+1. 33
4 93.26+2.17 97.1340. 95
5 92.19+1.83 97.46+2. 44
6 91.60+1.77 97.184+2.43
7 92.81=%0.69 97.37+1.54
8 92.70+0.83 97.07+1. 47
9 92.87%1.33 97.5140. 96
10 92.77+2.11 97.67+0. 88
11 92.23+2.41 97.35+1.76
12 92.82+1.68 97.45+0.93
13 92.40+1.53 96.87+2.17
14 93.07+2.49 97.65+2.54
15 92.57+1.43 97.40+2. 05
16 92.57+1.93 97.34+1.43
17 93.12+2. 44 97.854+2.07

10 EBNEZLZREENZMN
Tab. 10 Effects of fermentation on the moisture retention

of Ophiopogon japonicas

BRI
FE it iERORITY; 3 LiERORITY; 3
(RH=33%) (RH=81%)
2 2 il J5UR 92.82+1,27" 97.61+1.63* *
& K WX IR 88.6740.73 95.3241.19

T SAREMELX R ILE . » x P<0.01.
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Al it T R LA U0 4% 58 SC AR A9 R o7 5 22 S 41 3
T PNl B AR S (A T 2 R O A K
TR H 5z

A 2 IR TSP ATAE Y )1 AL L5 A5 4 . DY
IR BH B9 =5 M DX 22 2 9 327 X oA T ARG 2o 5
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SRR 7020 DL b H T A A 8000, “JIEE4 L
ST NFEA 2 SR A B RE R A A R, L
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FH =5 1 X A 7= (N 22 4 AT RIS
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C 43 313z B F At i I & AH N e
A HLELA B H T A & & i il . AR SCR H g
PR LT BRI 7™ 18 M 25 F 22 & i AT R e T 2401k
T s LAOR B M B8 R 48 b 8 2k B2 DR 22 400 Ak 0 g )37
MR R Z LA R R R IR T2 24
SR 202 LR B B R BN 10° . K BETR N
30°C VR EERTTE] Ky 2. 18 d 4 K5 3N Or/min. %%
AT T TR ) (R 28 5 o R I A2 A X R L L 7
T P PR TG T8 B PR T 3 b 4 vy U I I 2
A JFOREAE R R RE L TR R Atk R R
AL A O i B K
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