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Abstract: To find the raw materials of plant-derived antifungal peptides for inhibiting mold, 53 plant mate-
rials with potential antifungal peptides were selected for their antifungal activities against Aspergillus fla-
vus and Aspergillus niger determined by inhibition zone diameter. The antifungal peptides were extracted
with ammonium sulfate precipitation method. Cinnamon was further selected as the raw material to opti-
mize the extraction process of antifungal peptides from four aspects: the type of extraction solution, the
ratio of solid to liquid, the extraction time and the saturation of ammonium sulfate. The results showed
that 75. 47 % of the selected 53 samples contained antifungal peptides. The proportion of seeds and rhizo-
mes containing antifungal peptides was 86.11% , which was significantly higher than that of flowers and
leaves (50%). There were 12 materials with an antifungal zone diameter more than 15 mm, including gar-
lic, clove, cinnamon, pepper seeds, mulberry leaves, Bletilla striata and Aucklandiae radiz. The ex-
traction process of cinnamon was optimized. The results showed that the antifungal activity was the best
when the extraction solution was PBS, the solid-liquid ratio was 1 ¢ 5. 11 g/mlL, the extraction time was
39.29 h and the saturation of ammonium sulfate was 80.74%, with an antifungal zone diameter of
33.74 mm (p<<0.05). Antifungal peptides widely exist in plant tissues. Among the available parts of
plants, seeds and rhizomes were the main parts of the distribution of antifungal peptides. After optimizing
the extraction process, the antifungal activity of cinnamon antifungal peptide was increased by 21.41%.
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R B LI AR BURE D IR Be i -, ] PBS ZEnh i (pH {H M 7.6, 0. 02 mol/L) 200 mL #EFT3Z4E.
50 g BERRMIAEMN . 4 CHiRIf 12 h, SPESIH, it ig)s, 764 °C, 2 000 r/min #5.0 20 min. FIEW 2%
16 R IINBR R i, A AR RN BE IR 3 80 %, WG Si 44, 30 min J5 T4 CH'E 4 h, ZJ57E4 °C, 10 000 r/min &.0
20 min, JUVE RPN HOREACHLEE Y. B UTTEVR VR TR 5, A TR & 0. (0T, ) B FoRLER 9 i 25 mL
ToH K, TR RIT E IRIEI . 4 10 KDa MBS HUEJT . A i 5646 ) 1.
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Fi B 1 S0 BE B UL AL A BRI R B, 3 VIR AR VR R 2 | ORLI LG L 3 B I ] B IR B AR N E 45 5 T
HATIAL. SRR L, BN 6 A~ =R
1.3.2. 1 IR HETRFD 28 X P10 LA 4 19 52 i)

T HRIE A3 B ] Tris-HCL 28w (pH {E 4 7.6, 0. 02 mol/L), PBS Z i (pH {4 7.6, 0.02 mol/L)
EDTA 2§ (10 mmol/L Na, HPO,, 15 mmol/L NaH,PO,, 100 mmol/L KCI, 1.5% EDTA), A
K TR, 3 B ER VA W IR B M T A R AT VAR LA R R O LA R R
1.3.2.2 B X BT BEORLIR 9 19 5

BT — L A, ERR LI 153, 15, 1:7,1:09.
1.3.2.3 I3 20 (6] X470 P7 HEL 42 400 114 52 i)

RET T — 508 40k, S EREMK 58 4 h, 8 h, 12 h, 16 h, 24 h, 36 h, 48 h.
1.3.2.4 o TR B 1 R B2 X e TR B ) 1) 5% i

FET 1T — 5L Ak, U E R M AN 3 i R 50%, 6020, 70%, 80%, 90%.
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25 3k PR TRL 3R S0 i X b, R IBORHIR FE L R BRI R B R B AR RN R A A R & . 0T B AR Dy e
f . R Box-Behnken ¥£it ik, # 3T 3 &K 3 JKF ) Box-Behnken 1.0 41 A 5L 50 (K 2), IFXF L5
g5 KA k.
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K-
A= —1 0 1
A B/ (g e mL ) 1:3 1:5 1:7
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C 1o TR B b A 2/ 70 80 90
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TR P AR O S O DA R AR MR R R T L Ak SEBG DL B i O AR R AL A DR A 1 SRR R TR T
b, 28 CHiFR 7 d, INACKE KIG BT, Bdil & B 1X10° A /mL 8 2. W10 mL 1§
BIF R 2 AR 45 °CHY 200 mL PDA B LW T, RS MR mEE R, RJ5H 20 mL
BEREFEMCEAEN 90 mm) Hr, HilSCE BTAR. 78 KB B9 4R HEAR BN A 100 L 0 R4 4 K M ¥, A0 A
i, WEIFIETE 4 CRKAEIRIE 12 h, DR A YA ROR AR IR BN, M55 E 28 CHHIREEFR, 48 h
Jei FE U s RO 2 0 BT B LA L RS U E R K A X R, A BRI 6 Uk, 25 BG4 1.
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PO KA LL B 86. 1106, B i T & BUA K L4918 50 Vo Y AERE « AEJF . M Fr 28 mt. AR R AR 40 A [6] BB AL =2
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R 353 MAEMIRGUEKEMEER XD

- - PR R AR T AR - B T SR A A M AR
mm mm mm mm
1 I\ 9.4240.72 8.214+0.81 28 54k 0 0
2 #E 10.44+1.14  7.9840.65 29 N 17.86+1.22  19.92+1.42
3 K 41.96%2.14  41.16%+2.01 30 ot 10.5141.64  9.25740.92
4 A 12.524+1.58  15.98=+1.32 31 IS 0 0
5 [N 21.5040.87  22.6441.09 32 1z 10.82+1.81  16.15%1.55
6 W 16.10£1.66  14.2841.24 33 % 13.68+£1.43  12.5240.93
7 Hw 18.50+£1.15  16.82+1.43 34 EPA 25.174+0.44  15.82+0.97
8 gGe 0 0 35 I 0 0
9 mi 15.44+1.38  13.46+1.53 36 5 9.94740.72 8.04740. 82
10 M 13.3240.97  24.1940.74 37 +5= 0 0
11 AN 0 0 38 BRABUKF 27.254+1.51  26.1941.43
12 W 14.1440.56  15.3240.97 39 SERIE 22.16+1.87  12.38+1.18
13 AR e 9.5240. 82 8.4640. 74 40 M i AR 9.3440. 82 8.94+1. 26
14 ETARNERE Yy 0 0 41 EEZEN 21.4241.22  20.944+1.91
15 E L AK 0 0 42 Le A 11.30+£1.03  9.83%+1.12
16 # %k 23.2441.02  14.06240.85 43 S 11.3240.97  11.84+0.76
17 fE gt 21.42+0.91  15.94+0.75 44 MR 9.93+0. 89 9.24+0.78
18 INEE K 0 0 45 VNG 10.08+1.12  8.284+0.82
19 ¥ 10.31£1.02  12.1241.14 46 T ki 10.38+1.78  14.00=%1.31
20 BEATHE 25.094+1.71  14.70£1.32 47 Zt 23.644+1.71  21.90+1.55
21 EEP/S 26.98+1.10  14.42+1.05 48 0 i B 13.3340.98  9.42+0.86
22 HIEK 0 0 49 T% 29.5242.01  30.1641.94
23 PR EK 19.20+0.83  15.6440.77 50 2R 0 0
24 ) P it v B 18.13+1.36  14.8741.42 51 TEH 0 0
25 FiEERASL  22.87+1.91  14.72+1.01 52 o 13.2841.65  8.86+0.91
26 7 il o7 FZE ] 0 0 53 FE R 29.08+1.84  27.79+1.73
27 e g 3 17.124£0.98  14.4841.22

T 07 R AT I T R

FE A0 FhAT 0B SO R RE v, [ Bt 00 o gt A S R T B AR A ) 15 mm DL R MR A
12 Fh, HpRFR(3) . B (38) L T #& (49) FIEE J2 (53) WY B &L J0 M 2 o 30 il il 25 8 il 25 19
BLARYAE 25 mm PL Lo KR X 1 Rl BRI 0 B ELAR AR B T 41 mm, HKCON T AL BER L BOBURE. HUX
R A R P A ) 15 mm KDL FARR AT o A, HURE i i A A S0 B A B 15 mm KDL BB At
B 4 Fh.

S5 A PR IR ZE B L [R] B 25 pE S B AR L IBORE B D PR RN AR SE 2 RN R, S AR R B O MR,
Xt LT B BRI B T 2R A T .
2.2 RIEEMENNERRIHRENZIG

B AN M e A B I 50 AR T L DG R B R IO AR B e I, X S 6 9 RN R AR R
HEEMER. BB 1A, 5 MRS REEE P K, R R IR N ER R PBS 193 52 9 10 A ROR B
FHA 3 FRHE (p<<0.05), PBS BRI B K, HAIXE] T 27. 41 mm. JCHE /KW R #9406 5UR
AR THAY 4 R (p<C0. 05) , WIER 1B B 42 HAT 23. 41 mm, F IR R0 T2 32 90 0 B R0R
520 SR 2. AR PBS DI ER )i2 $2 P 0 R 80O Z M) 25 R B4 122 B X (p=>0. 05) , [H5HEIAH L, PBS
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R AR BE HJERE . B LLAL AL S2 30 vh e 8 PBS R MR f2 .
2.3 iR Eb X TR KR BURUR B R 0

AH L 235 W B0 T IR B S SO AN OR . 52 0 BT 2R A% 1 2 DT TE W) B9 BRI SE I B 4R A SR R
SLORTRIEAT O A O RHI LU FT R AIRAS  $2 e 4 O ik B T #R A k. R BT 2 AT, BB IE g 12 5 AL = 7
P 00 BT RO W 2 R T AR 2 (p<<0. 05)  BH N 1+ 3 MM e 22, BHRIL 1= 5 Z J5 M ROCR
RAWVE, BARERE L 1 5 1 7 BANEACR Z M 27 RG 2 B L (p=>0.05), (LRI N 15
A A0 TR ROCR S, DA S S A S SR e R L 105 5.

MEEEE/mm
MEEEE/mm

Z®EAK  EDTA Tris-HCl  RER PBS
BRI Bhgtt
INE FHRERFF R p<0.05, ZRAGiT# 0 L. INE FHRARFRIFR p<<0.05, Z7H G 3#5E L.
1 AEFRRRENEETERKRRBRNR N 2 REHR b 3 B HTE AR BN B 4 0

2.4 IR E X E KR BN R B9 S M

A3 s B2 I 1) A B ORUET T KO L AA 6 rp 5 o3 B ik, P 1B 3 AT T, 4R 36 h 1 48 h Y TR AR
FETHS 5 M (p<<0.05), 4 h, 8 h, 12 h, 16 h, 24 h BV HE R 0] 22 F LG iHFE L (p=>0.05).
1242 36 h FiR$E 48 h “H WIMHAUR 27 LRI F R X (p=>0.05), H TR EESFE, 7552 R
rhiR S ] GE ] 36 h.
2.5 MBRIEMENTERKRERSRNZ

P P 4 W] T, AN TR R F B R e Xof A B D 1 410 DRI S e D L RS SR 80 6 L 90 U6 A A TR AR
R TR 3 AN (p<0. 05), HRFIEE R 505 F1 60 %0 Z [ 22 R TG iH2E L (p=>0.05), HRMT
HoAx 3 A b HE. RIS 80 Y6 F1 90 U6 22 ] 14 TR AR 25 55 T GE 1T 24 S, AR 25 [ AR T B AR W #E LA B 3R 855
15 Y NS 80 U6 A AL TR e T R 3 A5 TR A TR T A I 1 4 B

40 - 40
35 35
30 30
g g
& 25 E 25
NGl NGl
m 20 im 20
1 15 " 15
= =
+ +-
10 10
5 5
0 0
4 8 12 16 24 36 48 50 60 70 80 90
=R E/h TRERERIAFIE /%
INE FREARFRFR p<<0.05, ZRHGIHE L. INEFERARIFR p<<0.05, E7HGIHHE X

B 3 AR R B 8 X 4 B A AR AR B R B &0 B4 A[EEF0 R R AR B E AR B B9 R 0
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2.6 FERHUE BRI A @A AT
2.6.1 vm @A BRI T R &R S
Wi 7 TR S5 B0 T AN RN 3 4, AR AR B B K B 00 1 BB LA (YD) R EE (A L IR BT [RI (BD | LR
B A (CHO M Z It I 7 &
Y =33.74+0.92A + 1. 97B + 0. 46C + 0. 29AB + 0. 23AC + 0. 032BC — 2. 41A* — 3. 16B* — 1. 43C”
F4 FOAEGEREHRER

K= B L (A) /(g e mL™D 2 HERE (B) /h BRI (C)/ % 0 B B A2 (Y)/mm

1 1:3 24 80 25.94
2 1:7 24 80 26. 65
3 1:3 48 80 29.11
4 1:7 48 80 30. 97
5 1:3 36 70 28. 64
6 1:7 36 70 30. 57
7 1:3 36 90 28.77
8 1:7 36 90 31.61
9 1:5 24 70 26.49
10 1:5 48 70 30. 55
11 1:5 24 90 27.68
12 1:5 48 90 31. 87
13 1:5 36 80 33. 54
14 1:5 36 80 34.16
15 1:5 36 80 33. 83
16 1:5 36 80 33.27
17 1:5 36 80 33.92

il id Design Expert 8. 0. 6. 1 #AF0 47 (B 5), Hz B 4T B K A SR U P OARHBEE 12 5,11 g/mL, R
FEWFIA] 39. 29 h, BREREZMELAIEE 81. 7400, TR UL A& AT T PR KAV R 18 B AR N 34. 20 mm
2.6.2 WJIAER BIE

AR A5 0 37 THT 4 e (I8 2% A EAT SR AE , F A6 WK, R BT TR IR B B P AR S (B 33, 74 mm, 5 U
A AN 98. 650, PLALBAI AT SE . A0S BB IR TG PR AL T (27, 79 mm) $205 T 21,41 %, R AL
O Fa B, AT 4 R R BT IR A 3R AR .

3 WSS

BB B8 K A SR A L L ST A T AR L B2, BT KK
R, AR BFSE ARG 53 ST bDRN . A B B AR o5 B S4B 75. 47 % . T Srinivasan %) BF
GET 50 25 ALY . BCP AT SIS R ORI 7290, A BRI At B TR | A S R b
b SR bR T S5 0 B B . DR L BT VR b L R 2 R Ak
GRG0 B RS KT BRI B 25 RLER 0 B I L TR A
B M B 43 R S SRS 7 53 MR e R S AR 2K T B8R 19 L 7 2 86. 1% 4 AT )
VU L5, AR P 0 K/ O KRR L T L B A L ORT G I 00 0 B OR R B 5
WL MR TR R BT AT I SHAE B PR TS S 2 R SR BB
A B B T BT 1L AR T HOHURT L 8 A OB R B 40 T A bR
R B o TR A BUR L Bk B  A T ICHU B KB AE PR, S Ah . AT
GO R R IR AT R R b A BT — BB . Lo 8 5 S A BRTRCR,
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MEEEE/mm
MEEEE/mm

48

1.0
'//0'5
0

. v st IR 0 75
52 4RETIE/h W05 mmt/emL HBR SRR/ % 7024 24REYIE/h
() BRI B SRR EE (b) FRER BRI 52 IR IE E1E
£
£
[\l
i
il
g
1.0
TR SR IAME /% 75 0.5

70 -1.0 B /(g -mL)

(c) MERTRIATIE SRRILE{E
Bs5 ZEXEEEMERTEARTEEEZAXZNE

TR R I A o 20 7 ek ) R S AR B RS B, e Bz P 4 4 A ) DR B TR R B Al X 2
BB . ECRE AR ACR L A H ORI A 06 TR B L T K Y R E L A S R 4R B T R L e X
PEAT T BT AR PR AR R v AT 2% Rk B v R B T R R B S R R PRI T W) . PBS A HCRIBR BR B U0 TE
PR 2 b S E T2 R 43 B R LT R A 5 R L 28 10 KDa IR A IR ST . A R AT B
HORW MR E BB T8 A PUR K. SR TS 3 59 B2 B0 T J0koer 8 il 25 70 2 ith 2 X BT B 10
MR RCR, TP B AR 4 3R 29. 08 mm M 27.79 mm, SARET AL, 0 B i e ORI T
21.41% , IK% 33. 74 mm, FRATRT — DA BCPUR KOS5 R A BT L SR ALEE L O RN B R S

Zi b MPIRYUR MR — Fh ek O i R MBI 7z o0 AT T AR S SR ZEE L. A UM A U
PUOE A . TR S EY R BTG Y. XX e AMPs IR A TS . 7T R 5 oK A 9y B 85 500 0 e RS n g ok
TR L R

S X
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