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Effects of phytohormones and lignin on growth of Antrodia cinnamomea mycelium
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Abstract: Objective To investigate the effects of phytohormones and lignin on the growth of Antrodia cinnamomea mycelium, and
to determine the content of crude polysaccharide and crude triterpenoid and antioxidant activity of cultured products. Methods The
product cultured by solid-state fermentation in petri dish was ultrasonically extracted. The phenol-sulfuric acid method was selected
to determine the content of crude polysaccharide of the extract, and the vanillin-glacial acetic acid method was used to determine the
content of crude triterpenoids of the extract. The half-clearing concentrations (ICso) of DPPH free radicals and ABTS free radicals
were indexes for evaluating the anti-oxidant activity of the culture product. Results Sampling near the outer edge of the mycelium
layer after 20 d of culture was performed by the activation method to obtain inoculated raw materials with better growth activity; The
basal medium with good growth, high content of crude polysaccharide and crude triterpenoids was modified PCA medium; On the basis
of this medium, the mycelia with 0.5 g/L lignin added into the medium grew fastest, and the diameter of mycelium layer increased to
1.19 times of the control group; When the concentration of IBA was 0.5 mg/L, the dry weight of mycelium was increased by 89.51%
compared with the control group, and the yield of crude polysaccharide was increased by 130.57% compared with the control group,
which was much higher than other groups. The content and yield of triterpenoids were also increased significantly, 61.31% higher

than the control group, and crude triterpenoids yield reached 133.24 mg/L; The content of crude triterpenoids in mycelium was
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the highest (5.62%) when adding 0.5 g/L powder of Cinnamomum kanehirai, which was 84.26% higher than that of the control group; In

addition, the addition of plant hormones and lignin to the culture medium has a certain effect on the anti-oxidant capacity of the Antrodia

cinnamomea mycelium, on the whole, the experimental group had good anti-oxidant activity after adding different substances. Conclusion

By adding phytohormone and lignin to the modified PCA medium, the growth of the mycelium of Antrodia cinnamomea can be effectively

promoted, the content of the active ingredient can be increased, and the anti-oxidant activity can be enhanced.

Key words: Antrodia cinnamomea T. T. Chang &W. N. Chou; mycelium; solid-state fermentation in petri dish; crude polysaccharide;

triterpenoids; anti-oxidant

HeAEZ Antrodia cinnamomea T. T. Chang &W.
N. Chou X FRA#&%E. 425, BT ZAEM
(Polyporaceae) HAfLE)E Antrodia, = EGIEKF
AR —FEMRAHAERE, 20 “BRIWPmaLsa”
RN, AR I ek B TR A R A
PRI, B =R G, ZhE. DR
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B PL PR PR SRR,
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2, BAEDTME, BATRAbR. ASRES IS DL E
(1 777 15 LA R 0P Jo okt 24 e 2 A KA 0 ) 52
Wi, PRl R TR R B A .

HEABZHE R, PR EFENHRT 7 AR
AIS R A0 MR B R B Bk R
AL S U A A KA e, E
KT HEYBER SR 5T 0 44 2 AR KSR R BF 5T
F TR DL AR IE o R8P 3R 2R 40 o e 6 00T T 4 i
HMBGETEE 15 I s Ry 7R 5 v g IR BT ) RO SCR
FH 3 AT 3 o 4 B R R4 R A 1F T 22 A4 1) AR G
REW ., N —FIEAE, KM AFEE A KR
) E L, A AR 2 1E AR Y E K R
PO Tl B0 AT) Sk P A AR A AR SR S
BARZUT W TR A TS E
BHAYER . PR NRIR, =& RRNGES
FE—, BMESTIT, HIE TS MEIER T 46
e SR . AR a7 AR BT
Y Zm MR TR R Z R 22 AR A K B2, R IR i
TN B 22 AR A A T B e HL TR R Ay R R A

TIRGFER . ASiiE B E. KRR, 4
RERE AR IS I I3, 4% 5 LA [R) s I A2 o xof 2
R Z W R, BRI Z
B R =S B LR, MR N TR 9%
Ji T F s 2% .
1 (U5

A390 HAM e (LI SAEA RA
A]); SCIENTZ-12N ¥ #T/##L. SB-120DT
WIETNL (TP ZAEMARAFD); BSA224S 41
HrRF (Sartorius A #]); DHP-9272 HL#HE £ 77
#6+ DK-8AD HIVEIE/KAE ( Lilg—1EARAR]D;
A i 25 0L, Eppendorf-5424R-PCR 4% ( Thermo
Scientific A F]); Hi4&IE. R, TKIEE. K.
WORIR . AR, KESIR. maie. 1,1- R -2-
EHEME 2B G - XU -3- 2L FE A T b -6 R . L
BRERER, LA A GRS, RIS, £
K& (IBA). FFEE (GAD. A E (6-KT).
KMERENEE (EBR). A%, ULFIHEA
Sigma A .

B A4 2 R N T AR R F IR AL R A R
N FIPRBER TSR, S8 M R R 24 KR T R 2L
BTN REZ Antrodia cinnamomea T. T. Chang
&W. N. Chou, ASEEGE N BT B 2248 7 B R 9%
JAREE 4 CUKH
2 FHE
2.1 HEZEMEE

HUA S0 % RAF I AR R Z A, 20T PDA
SPARIG IR b, 28 CHEREFE 30 d Jo U 7R dksk
AR 2 B 224K 0.1 g, TAWTEE, FM K CTAB
FUHRECE DNA. L ITS 55095 k474184,
519 7 % A ITS1 ( 5-TCCGTAGGTGAACCTG-
CGG-3"), ITS4 (5-TCCTCCGCTTATTGATATGC-3").
PCR WA %&: TaqMaster Mix 12.5 pL. [ Fi#5]
Y% 0.4 pL. i DNA 1 pL. T ddH,0 10.7 pL.
PIFEP N 94 CTRHE 2 min; 94 CAFE 10 s,
55 ‘CiBK 10's, 72 CHEfH 30s, 40 XFGH; 72 C
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ZE{H 5 min. PCR F=Y048 1%35 Bk i A6 96 4 & AN
W, B 5% A KSR R AT e
2.2 FEFMRIERIEF &M

B ERH EAR N 0.8 cm T FLEST
LGRS L, B FHEESFHAS
28 CHEHEEFE 30 do MEIFILKELZ P, A&
KER. WAHmBRE, BT EICRE 2%
T
2.3 EMERLGER S AREE

SIS FL R T AR NG AL (150 204 25, 30

&) BRAFHFEALE Ol fEFT L3 F 0 & B
22)210% 0.4 cm M 1.2 cm & FTFLEUCEE) RO HEFH
SRR F ZE 0], B ASFERIE B ERHE £ PDA
Figedk b, WA IR J7 VR0 A0 A5 20 4 M J5Rk i A
KA
2.4 ERREFREMEE

S0t A A 2 ML G 77 1 2 Al s 7R AR AT 1
(R Do MBI FREFREE A2 W2k 1A
KAB L, 18 A4 2 KSR (a7 e T )
SN

®1 HIHERERMERE

Table 1 Basic medium to be selected

BRI SR b Eis L
PDA R 533 +5 200 L', WEBE20g L. HE20g L, pH AR
PCA ¥3i%: +F 200 L7 BHE b 20g L. EEFE20g L BAE20g L', pH B
HAE MR FREE BA% 200 gL', HEEME 200 L. BEHE 20 gL', pH HR
SRR FHE200 gL HAHE20g L BAE20g L, AT pHHE 5.8
MK PCA 535 +5 100 gL' B3 b 100 gL' A& 20 ¢ L7 AR 20 gL', pH HA

2.5 HEYIEERAKREZENFEZEKFROENM
I 2 A 2K AR U 1) SRR R R S R S IS TR
JREWE (0.5, 1.0, 1.5, 3.0, 5.0 mg/L) [KIHEY)
WE, BIEEKE (IBA). FAER (GAy). 41
FHRE (6-KT). KK HEANE (EBR), WEHEK
TV A 2 AR KA DL R IR . U (1 2
PGS, i 80 HIE, [m2ff 2 KA
fiti 5 7L A AN [ o &R FE (0.5 1,04 1.54 3.0+
5.0 g/L) BIARRFEMFRER AR, WE I —F X
A 2 AR KA LR
2.6 IEFEUEMRS EENE
2.6.1 FEFESRIAREC RS REU L,
BRFRP AR TR SRR, FREUAR AR 2 B 228 0.12
g, 10 f5E 1) 90% LI, 8 75 $2 L 2 UK, X 40 min,
A T)Z 120 W, $2H5ERESE 3 000 r/min &40 10
min, B IS TR =0 S m e LA v
S . T 2 S T 1 A SR B R B
e MREUAERRZ 24K 0.15 g, 20 FEMAGE AR
HY 40 min, $REGEE N S5 C, @BHEIIE 120 W,
FEHEEEJE 3 000 t/min B5.0r 10 min, B ETERMA
SARFAT K ZEEYTIE 12 h 5 FRGE L (3000
r/min, 10 min), HUHPTIE RIS A0 22 1 22 0 2 B,
TN — 7 78 VR /K I A AR 22 B T
2.6.2 MRS ENEPY bt &g K
FREL 105 °C s 2 4e e B 2= I An R &8 100 mg
EART 100 mL 2, ALl 1.0 mg/mL FIEHE .

R HGZ AR 1.0 mL AT 10 mL &, A
iR 0.1 mg/mL F A HEFR IR 53 TR b
0.1. 02. 0.4. 0.6, 0.8. 1.0, 12 mL T 10 mL £
FERE T, AWK E 2.0 mL, A5 K& 5%
KRR 1.0 mL, #2%5), HBEFEN 5.0 mL KRR
PRZIRE], ##E S min J5EH/KF I 15 min, B
H, BHEHIEER. T 490 nm KA E WG (L)
1B, DAR 27 RE 0 SR AR (X0, A NP ALFER (Y,
extilbrdE i Ze . DL EINE bRAE S, 19 B 00ARdE
LLTTREN Y=5.734 6 X+0.064, r=0.998 2, F£HI{E
10~120 pg ZEMER R R IF-

FE SR I 52 - BORE S VAR 0.5 mL B T H 2%
RER, INZEMKE 2.0 mL, I8 VEFRHE i 21
FEEI A, BT brvE k7 fE i B AR
A E.

2.6.3 M=wEEEMEP AR 2L
il HERIFREEE RER X IR 20.0 mg, IITC/K 2B
I E AR 100 mL, 43 HIHEL 0.11 0.2+ 0.3+ 0.4.
0.5. 0.6 mL & T FIEEE LR b, FIuh A8 G
FWF . ARG A ER BT RE AN 0.3 mL
B 5% A FRE VKBS FRIA T, YR A1, A 1.0
mL AR, PRFGIES, 78 60 C/RBEHIRIE 20
min, AHEFIREMA 5.0 mL VKBRS, JR%GTE5.
TEPEK N 548 nm AbIIE 4 18, VARE SR &
AR (X0, A HRHPBER (V) 2ilbrdEfize. DA
RER R AN IR, BB AERI TR Y=
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7.586 4 X+0.026 2, r=0.999 2, FHI{E 20~120 pg
LMERRRLF

FE VB I A « BORE AR 0.3 mL B T 1
WE T, EHEREZ R s e H 4 8, 8@
A ARE M ST R AR R 2 2 P R =R
2.64 PUEALTEIERI DPPH [ tFEisRscin™.
43 A 2.0 mL AR EKE (1.0, 2.0, 3.0. 4.0,
501 6.0 mg/mL) HIAHEZ B 22 AR RS, W) &4
A 2.0 mL DPPH ¥ (0.1 mmol/L, PATE
K EERWIER), IREHIA), S TG R
30 min, 7£ 517 nm PFAKEIE 1) 4 5. BL 90%
SRR AN, HE 3 e, TR
[F] ¥k P SV DPPH H H 355 %

DPPH H HIEIERRZFE =1—(4,—4,)/A.
A 9INN DPPH ¥ S I A4 2 SO A 15, 4,5 2.0
mL 48 ZIRERNN 2.0 mL K LB A4 {8, 4.8 2.0
mL DPPH ¥ II 2.0 mL G/K W5 ) 4 14

ABTS B HEERL®™: B 05 mL 7.0
mmol/L ] ABTS 7K¥ A1 0.5 mL 2.45 mmol/L {3
TREREY, JRAEEIREOEX M 16 h, 15 ABTS fHE
T ABTS FHES 115 A R Al K Mol 22 HLAE 734
nm PHKAL 4 E N 0.70+0.01. HL 0.3 mL AS[A i &
WRE (1.00 2.0, 3.0. 4.0, 5.0, 6.0 mg/mL) K4
2R L2 AR AR YD, IR IS 1 3.9 mL ABTS [H
B, RE), ARSI G EETTHLE 734 nm
KA EE A H. PLo0%LBENT A, EE 3
WRSELR, IR AN E ABTS H HIERITERR %

ABTS HHZEIERZE=1—(4,—4,)/4o
Ag A A A H, A RIINFER BRI GH 4 15, 4,
SRE AR 4 4
3 GR5ESH
3.1 HFiEZERMEELS

Mr 4584 NCBI 4% E+ Blast HEXf R,
ARSI = ARAE B AP AT (1) 1TS 7915 2 fL R HE

LFEBA MY (Genbank: EU077562.1) [ ITS JF
FIFILE N 100%, AR E & 3 RN AR 2

3.2 HEZEMIBEARFHNEERER

320 EERERNS RS R AREMK
PR RRVEK 30 d JEAK BRI 1. BT
A, WEAETER 20 d RIERHAE K A R T IAm A
Al ARG I . ASFIHURERT B R R RHE HS 22 51
AR, 7855I 5 A0 J5URE B8 22 2 0 2 10 67 B 4T FLEL
FE, W2AEKIE . GA0E, ARSZI M ER R
BRI RET 7R 20 d 7EFTFLASH O BE B i 22 )2 10 2%
0.4 cm ZbFT 1L

— T L L B S B 22 )2 A8 0.4 em
TG L BE B 22 R 4P 2% 1.2 em

g 41
Q2
@ 3
g
Y 2
H -
0 T T T T
15 20 25 30
"

1 FEFEHFHHEMEKER

Fig. 1 Growth diameter of raw material under different

activation conditions

322 ERERGFREEMERLR AR LA
2 NEEIREE BARKH R, ORI R FR LS
BUR PCA }i7edk. R N RO RIG A TS R 22 )=
PR, LML, MR PCA 55975 L E 24251
ORELL, WL, DX R IR I 2 68
=05 S E AT RO I, 76 PDA 35775 FAEK
AR 2 2 AR 2o B, HICONER PCA B
FREAIEAEE M REFRIL . fEXUR PCA #5375 FAEK
AR 2T e MO = A R T A ], HoR
HANAZERAPE (8 2). GHH AL
R PCA 55775 ARG 775

*2 TREMIBFRE LFEZTHELFNEKIFR 30d)

Table 2 Growth of A.cinnamomea mycelium on different basic culture media (30 d)

i W2 E K W2AEKES/em HER% M=%
PDA #5774k W22 NG, WEUE, BRhHuR Rl 2 K Ee 538+035¢ 0.61+0.06a2.43+043b
PCA ¥4k W2 Z e, B, HrER R KR 497+1.05¢ 0.24%+0.01¢ 2.49+0.11b
BB NSRRI AR TG, WAWET, BRI KR 8.83+029a 0.43%0.13b2.50%£0.23 b
SRR B2 JZONIR T, AR, BeRh R B 2 A KR 7.13+096b  0.2440.04c 2.01+024b
MR PCA B 73t WLJZNIGL G, WS, Shhouf E WL A KRR 6.63+0.17b  0.4340.01b 3.05+0.16a

RPN NG FREFORTE 0.05 KV 2R B#H

Different lowercase letters in table indicated significant differences at 0.05 level
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33 NEHIRX FEZE KRS

331 AP EA R Z AR A ZE, =
(PRI ASRIAEYI R AR 2 B8 22 R i AR K s i
AN, BHADBERT S, GA; M2 A KA E
BN o BN AR TR 2 R AR KR B A TR
(3N 2 IR FER 2, iRk FEHDHIIILE, IBA Al
6-KT Ji SR 5 A 1.0 mg/L I 245 25 1 22 AR AR KRR,
GA; fI EBR iR A 3.0 mg/L I 4482 13 424k A=
KA, FEAR RV BN AP0 2 T 22 A A KT
HHERIA TR RS2 o 22 AT R B A A
RO R m A 2 a5, P 3RTHER 58

=3

(IZH A RN IBA 0.5 mg/L, %413 AR B Rent
HEZHIIN T 89.51% (R 3).

oA &2 T 2 M 2 S e BRI, VRN
IBA X2 i EEHRHE, GAs.
6-KT 7E1A Bl — & i sk FE I 0 HA R EH, EBR
ST . Bt IBA 15, SN RIRE N
1.0 mg/L B 2 ZHES Eiem, N 0.62%, H
L HAINR BTN 0.5 mg/L I, T 22 7400 2 4 7
BRI T 130.57%, T HARA ).
GA;. 6-KT fER I BN 1.5 mg/L B, 1R 224k
HErrmaEsm (k3.

RMAEEYHRERE L4 EZERKIEAREZE. HEi2E8R~8

Table 3 Growth condition of A. cinnamomea and content and yield of crude polysaccharide and crude triterpenoids on media

with different plant hormones

WE/(mg L) AKEHRem THE/(gL) HZH/%  HEZET2/(mgL") M=% ==/ (mg L)
IBA 00  6.63+0.17aA 143+0.02¢cC 0.43+0.01 cA 6.15+0.07cdC  3.05+0.16dB  43.53+2.28 dD
05  626+051abB 2.710.14aA 0.52+0.07 bA 14.1841.96 aA 4.92+0.14aA 133.24+3.85aA
1.0 630%0.59abB 1.86-022bA 0.62+0.07 aA 11.53+1.26 bA 3414+0.05cA  63.510.83 cA
15 5.9340.72bB 2.08%0.01 bA 0.51+0.02 bA 10.6340.44 bA 2.84+022dA  59.02+4.46 cA
3.0  6.11+0.50bB 2.01+0.10bA 0.2740.01 dA 5.4840.17 dA 3.994+023bA  80.14%4.55 bA
50  591+0.70bB 1.87+029bA 0.3340.01 dA 6.2440.20 cA 3.96+0.19bA  74.14%3.59 bA
GA; 0.0  6.63+0.17abA 1.43+0.02bC 0.4340.01 bA 6.15+0.07bcC  3.05+0.16bB  43.53+2.28 cD
0.5  6.42F0.55bcA 2.14+037aA 0.32+0.02 cAB 6.9240.35bB 271£0.10bedB  57.98+2.20 bB
1.0 628+034cA 1.8840.12abA 0.21+0.02 dAB 3.9240.28 dB 432+026aB  81.20+4.95aB
15  6.46048bcA 2.25+026aA 0.46+0.04abAB  10.3340.95 aB 2.46+0.17cdB  55.27+3.80 bB
3.0  6.78+0.11aA 1.92+0.15abA 0.2840.01 cAB 5.45+0.19 cB 231+038dB  44.40+7.35cB
50  6.28+032cA 2.07+0.09aA 0.4840.04 aAB 9.98+0.86 aB 2.75+0.15bcB  56.72+3.09 bB
6-KT 0.0  6.63+0.17aA 1.43+0.02bC 0.4340.01 bA 6.15+0.07 cC 3.05+0.16bB  43.534228dD
0.5  6.15%0.73 bcB 2.0340.06 aAB 0.42+0.03 bAB 8.63+0.54aBC  3.51+0.05aB  71.33+1.04 aC
1.0 6.3720.50 abB 2.05+0.07 aAB 0.25+0.01 dAB 5.16+0.06dBC  229+0.15¢B  46.96+3.01 dC
15 6.152021bcB 1.88+0.17 aAB 0.46+0.01 aAB 8.71+021aBC  3.05+0.17bB  57.29+3.18 bC
3.0  6.05+0.19¢cB 1.91+0.13 aAB 0.3840.03 cAB 7224+048bBC  236+0.11cB  45.10+2.18 dC
50  5.67+058dB 1.84+0.05aAB 0.2240.01 cAB 3.994025eBC  2.84+0.09bB  52.35+1.63 cC
EBR 00  6.63%0.17aA 1.4340.02aC 0.43+0.01aA 6.154+0.07 bC 3.05+0.16aB  43.5342.28 abD
05 5.98+0.16cB 1.94+0.03aB 0.20+0.04 cC 3.814+0.70 cD 2.68+042aB  52.06+8.11 aD
1.0 589+032c¢cB 1.78+020aB 0.40+0.02 aC 7.16+0.38 aD 2.17+024bB  38.51+4.18bD
15 6.184030bcB 1.7740.10aB  0.25+0.03 bC 4.48+0.52 cD 1.97+022bB  34.88+3.91 bD
3.0  6.21+040bB 1.58+030aB 0.2740.03 bC 4324042 cD 3.13+029aB  49.55+4.51 aD
50  6.10+0.32bcB 1.61+044aB  0.2640.01 bC 4.1940.07 cD 2.71+025aB  43.60+4.07 abD

AN A A, NS FREROR B BRI R R IR N B A N R E 2 57, KRS T REROR LN R IR i 2 & AL
IR EEZE S A TR RO A EREEER (P<0.05), TIH

Grouped by type of added substances, lowercase letters indicated the significant differences in groups with different concentrations of each additive, and

uppercase letters indicated significant differences between groups with different added substances as variables; different letters in table indicated there

was significant differences between two treatment groups (P < 0.05), same as below



* 1458 ¢ LE X ]

Chinese Traditional and Herbal Drugs 3 50% % 6 201943 A

HZE AT, AN IBA AR SRR T 22 AR =
TREMAEE, MHAEIREN 0.5 mg/L B —=#i & &
TIRASEE T 61.31%, M == EikF] 133.24
mg/Lo I GA; il 6-KT BT 224 =il & iR
FHERESES, (BRI INE 2 &, LREkit—
FAB AT R B 22 AR = 5 T EBR XTIGRZIAAS /N o
332 RBHE KA RN R ZAK I
BEH =05 00 52m S INA 26 n] B AR ik A
W 2R A K, AR AR B 2k A K — 2
RHER . RKBEEREREN 0.5 g/L I, WLz
BHAENXTHRAN 1.19 %5, PR R ERERN
5.0 g/L B, WLZHEARNNBAN 1.14 5. W&
WREEHE NN, AT 20 T 22 R A KRB A
T 25 B R A 2L 1 B 22 A AR K B AR B TR IR
(3G I 3K, AN IR R R AR R R L AE K E

AR IR T VS TN v R FEE P A= A R K o (E TR 22 4K T o &
DT, ARJ5ER S AR Ry R 35 AT i v B 2 A &
AR R AN B 22 4R T & SR, 2 A A
BB K B N 5.0 g/L I, T 26T BR 6t
TRZHIE TN T 48.41% (£ 4).

FCARAN IR A 30 TR 22 A4k 22 0 M =l 1 B
BRI, IR RN R ZH LA Z S &
PEERTHE B, X =R, AR,
ST K AR 2R A 20 B 22 ok =l 5 = A
HIRFHERE, TixPHZ R, YA R
FIRFEN 3.0 g/L B, B 22440k 22 4 B S o iR 4 3
TFHT 27.90%, FEENXTRRALN) 1.44 5. R
KIRBEIREAN 05 gL B, B =S8N
5.62%, BHTHRAAIRTE T 84.26%, Hj=&E N 98.87
mg/L (X 4).

x4 FMARERGEMHREFELFEZERBARASHE. S8R~ E

Table 4 Growth condition of A. cinnamomea and content and yield of crude polysaccharide and crude triterpenoids on

medium with lignin and powder of Cinnamomum kanehirai

WH /gL AEKERem  THREAgLY 2K/ % P E/(mg- L") HL=5/% =i 7 e/ (mg L)

N/EN 00 6.63£0.17¢B  1.431£0.02bC  0.4310.01 cA 6.1540.07 cB 3.0540.16 aB 43.5342.28 abB
05 790+042aA 1.78+0.09aB  0.34£0.02 dA 5.95+0.41 cA 23740.17abB  42.14£3.07 abB
1.0 7.06+0.66bA 1.58+0.14abB  0.4930.01 bA 7.7140.19 bA 2.84+098abB  44.95+15.54 abB
1.5 7.07+£027bA  1.68£0.17abB  0.4630.02 bcA 7.7240.48 bA 298+031abB  49.97+5.19 aB
30 6.774038cA  1.60+0.10abB  0.5540.02 aA 8.851+0.33 aA 2.14£0.17bB 34314278 bB
50 6.524029cA  1.66+0.09abB  0.3720.02 dA 6.090.40 cA 2.99£0.11 abB 49.62+1.87 aB

MK 0.0 6.63£0.17bB  143+0.02¢C  043£0.01 aA 6.1540.07 abB 3.0540.16 cB 43.53+2.28 cB
05 6.09+035¢cB  1.76+0.06bA  0.2940.01 bB 5.08+0.20 cB 5.621+0.18 aA 98.87+3.16 aA
1.0 6.81+0.50abB 1.76£0.23bA  0.3140.06 bB 5.41+1.13 beB 4.63£0.58 bA 81.424+10.11 bA
1.5 655+025bB  1.98+0.08abA  0.2940.01 bB 5.67+0.26abcB  4.2840.40 bA 84.7948.02 bA
30 6861043 abB 1.99+0.10abA  0.2940.01 bB 574+020abcB 4422021 bA 87.88+4.13 bA
50 7.58+034aB  2.12+0.06aA  0.31£0.03 bB 6.52+0.58 aB 4.04£0.05 bA 85.5611.03 bA

3.4 BFTYMEMNEMERER

Ky RTESRTF R 22 445t ABTS H BB 1iE FRAE 7 1H

3.4 WIS FIAEYDE R B IR L AR 2 2 Ak
A IE I SEIR2h R B, I IR A 4
THEE 22 4k5 % DPPH HHZEMREIH —2EM,
TMXS ABTS H 2 AE 355 o 5 0 IR AR L, IBA
TR 2 AR B AR I IPE G, 4 IBA IR
BN 1.0 mg/L B, B 2248 %) DPPH H HHZE ) ICs
4 2.51 mg/mL. BEARKUL, WS 0 41
ZWH R EAE S AR (R 5.

342 WIMARFTER KRR R 7R3 A m
W RIPUARA TS TR, KRR AR R

BIRDH B fEH, BLEXT DPPH H HILERR6E
JIRIART 7 AR RS . B A IR EE s, R
JRF X R 2 AR TR AE T R S S T B i, 1 A
WK AR B 22 R B0 A A F R S B R 55 o e A
KL, A AR A ST B 2 R B
H—EEH (K6
4 e

AR MARE TR G RE, WA THE
VIR JR R 20T AP 22 T 2 AR A KA DL 2
S R B Pl JEURI A B 1) B BRURE A7 B % 1 42 A4
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Table S Scavenging ability of different culture products for
different free radicals on media with different plant

hormones

NINEMHRBFEER UM AR B AEER

#a(mgL )

ICs¢/(mg'mL ™)

DPPH ABTS
IBA 0.0 3.641+0.13 aA 7.04+0.19 aA
0.5 2.724+0.01 dC 6.491+1.04 aA
1.0 2.51%0.03 eC 6.2510.76 aA
1.5 2.5210.02 ¢C 6.9611.04 aA
3.0 3.08+0.06 cC 7.531£1.37 aA
5.0 3.31£0.03 bC 6.8510.13 baA
GA; 0.0 3.6410.13 aA 7.041+0.19 bA
0.5 3.50%0.05bBC 6.391+0.30 bA
1.0 2.96+0.03 dBC 5.561+0.14 bA
1.5 2.754+0.02 eBC 5.544+0.19 bA
3.0 3.091+0.03 ¢cBC 6.881£0.04 bA
5.0 2.79%0.10 eBC 8.7712.07 aA
6-KT 0.0 3.6410.13 bA 7.04£0.19 cA
0.5 2.8410.01 cAB 7.6910.83 bcA
1.0 2.824+0.08 cAB 10.29+1.23 aA
1.5 3.000.05 cAB 6.5110.39 cA
3.0 4.024+0.73 abAB 8.48£0.27 bA
5.0 4.32+0.03 aAB 530+0.31dA
EBR 0.0 3.6410.13 aA 7.0410.19 aA
0.5 3.2610.03 cAB 3.8810.15¢cA
1.0 3.4810.03 bAB 6.511£1.00 abA
1.5 3.40+0.11 bcAB 5.9810.59 bA
3.0 3.311+0.06 cAB 7.181+0.27 aA
5.0 3.2940.02 cAB 7.261+0.14 aA
® 6 AMARERFEMGRBEFEEF UM TEE

FE B RRAE

Table 6 Scavenging ability of different culture products for
different free radicals on medium with lignin and powder of

Cinnamomum kanehirai

ICso/(mg'mL ™"

KEHE /(gL

DPPH ABTS
AR 0.0 3.6420.13bA  7.04+0.19 aA
0.5 4.04+0.06aA  5.8810.41bB
1.0  3.71£0.08bA  5.02+0.16 cB
1.5 3.60%£0.06bA  5.08+0.32cB
3.0 335+0.03cA  4.90%0.10cB
50 331+£0.06cA  4.11+£0.28 dB
ARERER 0.0 3.64%£0.13cA  7.04%£0.19 aA
0.5 3.02+0.01dA  3.9240.10¢B
1.0 3.50£0.06cA  5.60+0.20bB
1.5 3.57%£0.03cA 527+0.17bB
3.0 3.97+0.05bA 5443023 bB
50 4.16%0.13aA  5.5810.18 bB

KA — e, Rk 7 A B R AR

KA B S TS, Z R KRBT

R PCA B3R AR, 730 WA AL

TR R S AT TE 3 DTS T ANF S

VRS A+ 2 T L2 AR ISR o SEBG25 SRR W)

PR MR R Bt A Z W 2 iR A K IR 22

(VS RE A W | NP B EZ A LN

SRR — M. Frammyt, K

B 22 R KA E iR, B KR (IBA) 1

AR A BRI, X R A 2. M

=R ST AR I R IR . Btz

Bb, TR AR oy 2R AT B S B e A4 A 2 TR 22 AR

=R AR EHUEACRE T, ISINANE S

VR RTTIRE 22 AR LT A — 2R
S0 7 126 LE R A= A9 2T 22 44 A KA A ) AR I

ININAIOT 5 AEATIAFAE — e ) 75 2 50t o AR U

FESRIG T, AN SRR B BB I SN 24 2 1 24

PRI TR R A I R B ROk R, (R

YA JRE Y L A S AR A T g YA R IS AR AR

XATRE M T A SIS Y BRI FEAR BE S FE IR, i 4k

R AR SRR A AR AR B AT Al 7, iEBR I

M EAER . 8k, IR B E N A2 A K

(e ERIBIE, WA BRI R L M 2 pl - &, H

SR =i B R ALY, TS N A AR A AR AE (L

TR 22 A A K A [ IR 3 AT B AR T T 22 AR =k

B, HHENE AR RS T, AR R R A

B2 Bt 2 AR BRI AR R R i

BE =l P A RO I BRI L. B

Jei S O A AR 2 A KA R R S AR

He HE A R L85 5% P M i 24 s AT Fg it — 2B
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