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Analysis of amino acids and in vitro
antioxidant activity of Cudrania tricuspidata Jiaosu
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Abstract; In the study, Jiaosu of Cudrania tricuspidata the fruit, flower and leave were made respectively, according to the
traditional fermentation process of plant Jiaosu.The amino acid type, content and antioxidant activity were studied.The results
showed that the three kinds of Jiaosu were rich in amino acids, total amino acids were 12.667, 2.870, 1.198 mg/mL
respectively.The ratio of essential amino acids to total amino acids were 32.8% ,32.9% and 40.0% respectively,and the ratio
coefficients were 54.31,31.65 and 46.49 ,the Jiaosu of Cudrania tricuspidata fruit had higher nutritional value.The main amino
acids of the three kinds of Jiaosu were aspartic acid, serine, glutamic acid, glycine, alanine, valine, isoleucine, leucine and
lysine sour, cysteine and methionine content were minimal. Antioxidant capacity of the three Jiaosu were very strong, of which
the Jiaosu of Cudrania tricuspidata fruit had better antioxidant activity than that of Jiaosu of Cudrania tricuspidata flower and
leave ,and ABTS free radical scavenging ability, DPPH free radical scavenging ability, hydroxyl radical scavenging ability and
reducing power all showed concentration dependency. There was a positive correlation between amino acid content and

antioxidant activity, especially Asp,Glu, Ala,His, Arg and Pro which had a significant positive correlations with reducing power
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(r>0.99).The reducing power could be used to evaluate the antioxidant properties of Cudrania tricuspidata Jiaosu.

Key words: Cudrania tricuspidata ;plant Jiaosu ;amino acids;antioxidant activity ;free radical
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B HAEYIEZR (Plant Jiaosu ) J2& DA —F 0l 2 Fh 5
A R IEEL, N CsleAS ) MEE W) BT, 22 2R A 45 TR I
R sk R] S 1 1T A 7 1 T B VR e R
T FE AR Y ALY A B SR N g
A TR A T BE LAY R /NIRRT

FHEIR 2 B AR W) B2 2% W 0T i Al oy =2 —
IR BE R AR BB R T, T2 e T AR i 1 1
JHTF 53 AR 537 114 22 JIk i 220 35 1 A i W AR
A EERR A DA R A PRV 0T L 5% b bl sl 2 0 D
DIRHERE R DL X 2 SR At . EEmR
AR A LR 5T 4 ) BT R Al 38 AT DL AR B AL GE
HHUHTRACH , dEfr A= . oI AR R Z AT A0 —Fh
AR AR I SR R TR A TR, s B T RE
B ST, 7 A A T R R A, B 2 % A e
FATX £ A AR 4 18 3R b 14 2 JR R i o L b, Ho2d
FERR RN IS 22, B 28 0 R, S IR R 22, X SR
Hesgma T X FAE R SRR T .

i # ( Cudrania tricuspidata Bur.) h ZF& Fl
( Moraceae ) #iJ& ( Cudrania) Fi¥"" o Mt ALY & &
HRIE o, FL2E J W AR 3 4R FURL, AR AF AT VE GLEL, O A
AR R R A, i o e M e e, AR R T 25 L IR
e BN RS VA R L TG AL AR SR
SEAT Rz N IR IS AT B RS A, WA, B T el
I, FFLETE A VR o R MR R A A o 3
KB T I B I AL & 4 B TR SbG 7 B
2K Ak B i R A ko A LA I S B AR A
B PR PR ST A s e . EAMUAE DG
TR R BB A AT P A I AE BT 1R AR 04 m
FEMGE | [ XA AR IS VST A R TR
PSR S A8 = K A S i R DR E .
ASSC VAR Sy JEURH 25 B AR B 2R, BT ST HL R B
Yyrh LR AR A S P AR AR DR, X T AR 1Y
AR R T BA EEE I S,
1 #MR5EEE
11 IS

MR R B 2016 4E 5 JT 10 H SR H 3
TR CEAM W SR SRR Wi ™ i
A2 54 W T3 R H R S5 2 A EhiR (g
ali) EZEARE (ST al) FrE RN i e (P
geal) EAAREN (Tegal) KR (@igal) (B =
Orpsl) FoaRime (srpra) B 2422050 A R
ANE (LW, PED) o, o - K IE - B - TR P
(DPPH) 2,2 -BR A A — W~ (3 - 2 FL AT e e bk — 6 —
iR ) @ Fh (ABTS)  ZE[H Sigma 2\ ;1RGS2
PR HARF RS Tl AR =S4t
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PHS-3C KR AU SF AN AR A R
HZT-B3002 H T-Fk . PTX-FA210 L - #5JH1E
RS A BRAN F] 5 GZX-9140MBE H, $AHH 75 3 X(
T W HHES VAR ETF RS ;
SW-CJ BB TAES L8 S aidmib ik & A R
7] ; KQ-300E AU i vedy B8 R
INH];L-8900 LR A sh/r AT HAS HAIL AWl H
ST BERYO A BRA R VIR T o
1.2 XWH*E
1.2.1 MR G H 5 HICHE K5 vh e Bk
P TaT o A N 3 2 T R R T O A | /R S o
To A/ BN Sr 5 S AR IR R AL 31 4,
JAE B KT 0 3 8 R B b, B O S AL,
HF & B2 150 d, BUR AR AE, T 10000 r/min B3 .0
10 min J& {48 EWEwR A
122 SEFEMBEVEE ST DIV RS
FE kR GB/T 5009.124-2003 " | W&A7 e it , HAR 3B 4542
R B AR AT s (A - AR T BH BS T RIS 43 B AL
(4.6 mm x60 mm x3 pm) ;KM E§ : ZECRIES ; T SAH -
PR — AT R AN 2% R 5 Tt : 0.4 mL/ min ; 43 25 A 48
.57 C; MW AEAE R 135 C 5 3R E 20 wL; Kzl
P B IE— 570 nm, #1440 nm,

B 1 mL Bf 5 2 3% 588 K @44 +, in A 10 mL
6 mol/L¥ HCl 5, INEE 750y 3~4 7 , Y1 5 min, [
IR TP FEA — R B AU, T AR BE T s
B LFE 110 CRIKAR 22 hy BHIZ ST H KRS ¥
IR AT ES 2 50 mL A E T, FH LB FokIE e .
HUE R ESFE . 2 mL JER ES T, R EZ 2 K,
FJEZET, SRJF N 0.02 mol/L #F RN vhik 1 mL,
i 022 pm JEREE B8R AL,

SR AR 0 A A = Rl 22 B0 R AL R PP 25
Erhk,

1.2.3 EFFEN AR ELDWKE (mg/mL) £
7R, TR RE S P I T R SRR 1 FL (B ( RAA) (& LR
LW R E(RC) f LbfH &R %53 (SRC) . Hirp RAA J%
RC Py EE M8 R 1, RN AR i 19 2 3L iR ik 322 3T
WHO/FAO [ #E7# 18 ; SRC 1E R V73] 8 F= M E 1 48
kR, AR AEIT 100, D) 3R 7R i R, i 1R 45 Bl ol 775 28 ik
PR B o TR A A S R (Rt s T

1.2.4 ABTS HHILHFREE M E 2% Re R
Trk WA S, K B ER AT A WO A F] 7 mmol/L
ABTS ( JH5 mmol/Li¥) pH7.4 (@R Eh S vh g Bc ) ,
{15 ABTS e MK N 2.45 mmol/L, FE =R T A
AbJifE 12~16 h, ffFHRTFA A PBS 2% vl WK ABTS
TR B WG M 0.7 £0.02(734 nm) .,

SrIE 1 2 3 4.5 wL BEA, NS IR 2% i =
300 pL, F A 5 mL _[-3& ABTS #BW, 7£ 30 CF,
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SR 1 hy DARE TR NS HWEW, L) V(4 mg/mL)
PR, TE 734 nm FIGEWRSGREE, FHETET 1C,, .

ABTS A ZEIEFRAE TSI (%) =[1-(A, —A,)/
(A, —A,) ] x 100

A 23 I IRV M OG5 A R R A
AR G RE s A, AR AS I AE RO
1.2.5 DPPH HHILWERRAESIME 2% Blois™ J
W2 Mg B, LR DT R 43 I 5,10 .15 .20,
25 30 pL#fE &, gk = 2 mL, 435 i A %] 4 mL
0.1 mmol/L DPPH — HI [ %% W, T5- Jin A 450 pL
50 mmol/L Tris—HCI buffer,25 °C T {& ¥E 7K 30 min,
PIEBS Tk B LW, L Ve (4 mg/mL) Sy % f
TE 517 nm FIEWSEREE , FEHEE 1C,, .

DPPH H i EVEBREETT (%) = [1- (B,
(B, -=B,) ] x 100

e By 2 a5 UG IRV A WG BE 5 B < A W U 4
A G RE 5 B, < FF T AR IR A I IR R
1.2.6  FIL [ hFGBRAE M E B % Liu W25
V5 WA et , B DT R An TR < 43 B E 25 .50 100,150
200 pLAES, JmaliZk 2= 2 mL, FAA 1.4 mL 6 mmol/L
H,0, #Wi , $R 5 M A 0.6 mL 20 mmol/L 7K4% 1% 44 Fil
2 mL 1.5 mmol/L #REE W4k, 1R 4),37 C T EEKEG
1 h AEEFIK NS LW, LA V(8 mg/mL) Sy %
B, £ 510 nm FMPEWSEEE IR 1C,, .

FREEAREEERREESI (%) =[1-(C, -C,)/(C,
-C,) ] x100

s Cy 2 25 PO IRV I WG RE 5 G < A W DU 45
AR G RE 5 C, < FF S AS IR I IO R
1.27 R FME  Z3 Yildinm™ Jy 8, 0845 2
it BRI RN 4 E S (10 (15 .20 25 pL A&
BERRZZ ik (0.2 mol/L, pH6.6) & 2.5 mL, R )5l A
2.5 mL 1% #R&F L8, IR 55,50 °C T E kK&
30 min, FAIA 2.5 mL 10% =& 2., IR &5, &
B 10 min, 37BN 2.5 mL YW, A 2.5 mL X g7
JKF10.5 mL 0.1% =& bk, IR5), LA B F/KAES
W, LA Ve (4 mg/mL) S XF B, 7 700 nm Tl
R, I 1C, (WG 0.5) o W2 6 )3 {8 ik vy ) 52
RIS i T B
1.3 ZEIEAIE

SEE6 A AL PR ER A =R, B LLSE I (E + bR
WZMIEXEIW (n =3) R HEZE ik rikiir
2P 22 4 HT, SR SPSS 16.0 R4 3 4T £ 1Y
T1C5 38 DA B AH G 43 4T, 2 Excel B E o
2 HERE5HH
21 @iEoH

SRR IS E VLR 1, E 1 R r] DIE
BRI AT LA RSB, 3R 1 A LUAE B, MR
N SR MREAE AR AR I = R EE R vh S R R (3t
Wiz , L w8 B 5 45 5 Sk 12,667 .2.870 (1.198 mg/ml., H:
AR T 1/ \Fh 2 L 12 (5 (IR | (B 2R AR TN 24
HAF0)h 4.156 ,0.943 0.479 mg/mL, EFEMIEE .
MRS /INTT SR 32 b AR A 12 22 RN A AR I 12 2% v i)

~B,)/

Vol.39,No.06,2018

PR B AR E IR 28R A AR H &R N
ZPR AN A R & A A, B R I 1 2R P AR A I BR
FEI PN ARG H =2 D 280 R P 3 20198 5 B B /N7 SR B 28 AN
PR AERE R A 17 Fha SRR, /N SRR TCiE
TE AL IR S G 2 B 2 L R 2 B 25 W 25 & T AR
AEPRE R AR 2R o
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Fig.1 ~Chromatogram of standard amino acids
F RN RRER HREREE
M 2R SRR BRI 2R S b
Table 1  Analysis of types and concentration for amino acids
from ferment of Cudrania tricuspidata fruits,flowers and leaves
. LN
AR e e R ERER AR
2% - L L
(S (mg/mL) (mg/mL) (mg/mL)
Asp 4.032 £0.011°  0.810 £0.003"  0.157 +0.003°
Thr” 0.524 £0.009*  0.110 £0.002"  0.087 +0.002°
Ser 0.569 £0.002°  0.129 +0.001"  0.083 +0.003"
Glu 0.695 £0.012*  0.177 £0.006"  0.067 +0.002°
Gly 0.443 £0.014*  0.107 £0.004"  0.070 +0.004°
Ala 0.787 £0.005*  0.227 £0.001"  0.123 +0.009°
Cys 0.003 +£0.005*  0.009 +0.001" -
Val” 0.753 £0.004*  0.150 £0.006"  0.110 +0.003°
Met * 0.023 £0.004*  0.008 +0.002" -
Ile” 0.724 £0.007*  0.283 +£0.004"  0.044 +0.003°
Leu” 0.928 +0.003*  0.155 £0.007"  0.091 +0.007°
Tyr 0.306 £0.005*  0.058 £0.003"  0.033 +0.001°
Phe " 0.329 +0.008*  0.065 +0.002"  0.049 +0.001°
Lys” 0.876 £0.005*  0.173 £0.004"  0.099 +0.006°
His 0.238 £0.007*  0.053 £0.003"  0.019 +0.001°
Arg 0.602 +0.003*  0.130 £0.005"  0.059 +0.002°
Pro 0.837 £0.003*  0.225 +0.001"  0.107 +0.003°
BAER
I B
12.667 2.87 1.1
(me/mL) 66 870 98
2B A i
LHAER 15 0.943 0.479
(mg/mL)
W R
/ R IR 32.8 329 40.0
(%)
s L AR R R 7 i (p <0.05) =" %
IRAKGEH 7 RN N5 R

FH 2R 2 AL, AR AR /N SRR ER AR AR TR I 2R AR
B2 H Met + Cys Al Phe + Tyr 5 B2 B R i) i
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Table 2 Essential amino acid composition and pattern spectrum in ferment of Cudrania tricuspidata fruits ,flowers and leaves

WR SRt

IR 2H A Thr Val Met + Cys Ile Leu Phe + Tyr Lys

i 4.00 5.00 3.50 4.00 7.00 6.00 5.50

7 SIS H B (m/m, % ) 4.14 5.94 0.21 5.71 733 5.01 6.91

Kt/ RAA 1.03 1.19 0.06 1.43 1.05 0.83 1.26

BRMR RC 1.06 1.22 0.06 1.46 1.07 0.85 1.29
SRC 5431

Hi R IR LB (m/m, % ) 3.85 5.23 0.58 9.85 5.39 428 6.02

R RAA 0.96 1.05 0.17 2.46 0.77 0.71 1.09

Vidir RC 0.93 1.02 0.16 2.39 0.75 0.69 1.06
SRC 31.65

(m/m,% ) 7.22 9.20 0.00 3.65 7.56 6.87 8.28

Hikt RAA 1.81 1.84 0.00 0.91 1.08 1.14 1.51

i RC 1.52 1.55 0.00 0.77 0.91 0.97 1.27
SRC 46.49

TP BT WHO/FAO B35 b v s AR /N 75 21
MR R 1 LA b A 2 Ab, Al 6 75 21 Bk R 34 T
WHO/FAO B8 bR, = 2EEE R WEALT S WHO/
FAO BEATEARHE, AW/ T R 18 22 RN A A6 19 2% 10
He {4 & o800 , AR A IF % 3K 9 The Val 1 Lys & 142
o AT SRC, A B/ NE SRR AR ERE
RN AR AR B 2 B9 SRC S35l O 54.31,31.65 Al
46.49 . VLIRS /N AR B9 2 L IR 1 i BN B 40,
FRPTE R o

22 HMNEREBR MHEBRNENHEERS
HEFREN

22,1 MR/ ORI ER AR AL E IR AR AR
X ABTS H i FEIEBRAE T %A ABTS fiT 4= FH &
TR I A DT AL AR 734 nm 4k 19O
BEREAR, v T A IR/ ABTS JERRE ST o #
B /INTE SR 2R AR AL 2 AR I 8 2 X ABTS [
FH L BRAE T B0 E 4521, anikl 2 Fros .

100 E '
| B i
80 | UL o R R
S - = I
E 60 o V(4 mg/mL)
= 40 %g
20 %%
L
0 3 4
FESAAR(UL)

K2 =FhmERXS ABTS [ S ERAE 1 00520
Fig.2 Effect of three plant Jiaosu on
ABTS radical scavenging ability

T 2 AT AR /N T 2R R AR AT 2 AR
PR XS ABTS [ il 2L HoA O 5 5035 BRAE 77 , Bl
FHFERL LRI, X ABTS H th 5 BREE J1 HA B35
FOAE SN AR ME o TE AT IE A AE &I A i 5
LR/ NTE SR EFZR 6 ABTS [ i SRV R BE 71 B e A
TR AEIE 2 FNAR A IE I 2 o AR /N SR I 2R AR
PAEREZR XS ABTS [ th ZEIEBRAE 1 o5 T Ve X4,
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AR 2 R X ABTS [ R 3L 19 75 BR SR BEAIL T V. X
B, 235 A /N SRR 3 AR AR 1 3 A A AR
X ABTS [ i F A5 Bk 7 1G5, 4351 24 : 1.844
2.988 F15.107 mg V. 4/ mL. {K#z IC,, ok F , ABTS
FI 3T BR 68 J1 K /N AR R 2 - /N T SR R
> FRIAEIEZR > Ve (4 mg/mL) > PRI

222 MRt /INTE SRR E AR AR 1R 2 0 AR AR 0l 3R
%t DPPH [ i FEMIEREE ST AR SRR ARAAE
P 22 AL A i e 28 X7 DPPH [ i 2295 B 68 7 i 2
ZERANE 3 iR

100

| N R
| oA

o FEAR I T 25

8 V(4 mg/mL)

10 15 ‘
P AB(LL)
3 =i X DPPH [ i 2T BRAE 1 A9
Fig.3 Effect of three plant Jiaosu on DPPH scavenging ability
T 3 BT, AR /N T SR 3R AR FE T8 2% A
Rl 2T DPPH H i FEAR B AT R 476935 ER e
TESCIHSETE I P, AR /N SR B 2% DPPH [
T ERAE ST REASER T T A b0 AL 17 2R FIAR B4 I8 38, TR
FERETE 5~15 pl B, AR IR 19 DPPH [ ph SR 3 5R
BEJT w0 AR AERE 3R, TEHURE BETE 20~30 L B, A
i ER A9 DPPH [ S BREE R T T AR FEBE =R .
EES AN Y NN L NN R A e S R S e N
[ 1C50 555147 :4.027 4.990 F1 5.854 mg V. >4 &/ mL,
W 1Cs, >k, DPPH [ H 37 R BE 1 R/ 4k
J&: Ve (4 mg/mL) > AR /N RBER > P IERER >
Mt EERR . Billaud S C C 4 A BRI 4IRS 1B
PR L S P 7 7 e AL, 9501 TR
PeaiRs AR DPPH At BERIEBRAE T
223 MRS R EE R AR AL R AR AR R

25
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XPERAEE AR TEBRBE ) AR/ IR R AR
AETEF 22 FNAR B I P 28 X R 3k A el R A TS BR AR 0 I E
L5, N 4 TR o

100

a Fb N S 2
a ff P8 Ht =

= a V(8 mg/mL) g»
S 7
& 7 .
E W -
; b
201| 7 .
: " n
o LLE il L

25 50 100 150 200

B (L)

K4 =FhiE R xR A TS ERAE YRR
Fig4 Effect of three plant Jiaosu on
ydroxyl radical scavenging ability

& 4 AT50, N & 7E 25~150 pL Z[a], A%
N SR A TE R 3 A AR i B AR T V.
X R, TSR S I A E IR B 200 pL B, Vo X R #R
e B B ERIE BRAE T m T AR N R R MR AR T
AR . ST, AN IR EE R A AR
Tz 22 FNAGRR I T 22 ) o ¥R 3 B el 3V R R 1Y 1C,, 43
k. 2.846 . 7.614 Fl1 4.726 mg V. X4 &/mL, KI5
IC >k , 5L A i B0 BR B8 J1 R/NUF AR 2 : A1
R/ INE RBER > R EZR > V(8 mg/mL) > F#)
FETEER o AEXT T HAL Y B B 20 BRGe T, AR e
FEXRELA R AP BREE T L AR R TR R FE R v, AT
BEJZ AR I 19 3 R MR T A AE S RO BRR SRR A
FHSER TG PR . % g 9 25 R 9T & R, Gly | Ala
Glu XJF2hE [ i BEA7 855 19 7% BRAE L 3 Fh nanoSe—
MBI A R A — I RIEH 78
— VA . ] PN A T S A ) M T g, SR S
FWLE, BASCEEAED BF g R, F £ A SR X H A
FWAaTERR H B 3EAYEE ST, 40 : Lys (His | Tyr \Met . Pro |
Arg Glu .Cys %5, 1li & & Tyr . His  Lys  Pro 2544 3R HY
ZRK— M B BRI bR RS H AR EE T .
2.2.4 MR/ SHEEEE AR TR R 2 R AR AR I R
R ITINE MR SRR EE AR AR T 2 R A R
- PR 2R 3 J I G5 4K, an &l 5 TR o

1200 & gy R
1.00{ & ifi7ER: 2
-
V(4 mg/mL)

20 25

5 10 15
FESAAR(UL)
KIS =R XE T B
Fig.5 Effect of three plant Jiaosu on reducing power

FHIELS BT 0, AR /N 75 SR P 2% 5 0 B A T
PO AR 2 AN AT I 1 32, B HL AT — R 1Y TR O
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PE, MR Ve XTIRAH . &1 H5 AR /N SR EEE AR
IRTTEE 2 AR B 112 3 19 1C, 53301 2 :4.902 .9.467 11
10.629 mg V., Y4 /mL, &5 IC,, K FH , B 5 1 K/
FPHIK S : Ve (4 mg/mL) > FaR/NFF2RBER >
WITEREZE > PR TEE S . SRR IR AR B 3 10 S L R
Pt (2.869 mg/mL) [k Af A I B 2R S L R S At
(1.198 mg/mL) /55 (H A& 5 2K F , PIFP R 034 5L 77
IR EFEEZES, ATRERE WK/ ANME B H
FEIIERRAE G, 10 5 SRS R EA L, K
IR S & B, Cys AS Yl A7 A6 0 R RE 7, HiAy
=R e S R L0 S PAE I R 22 S I TR AR T B R

23 HMWBREERSESHAENLERXIN

ST = AP AR P ER A R S P AE ARG MR AR
FIAH B GRS Aa R /N SR 22 A TR % 22 A
Wt 2 S ELR L AN B B 53R I ) .DPPH 3 |
FIERRA ABTS H 205 BRI R4 B i B TH B
BYAH G , a5 R ansk 3 FiR.

AR S5 ABTS [ 5 R . DPPH H H
FEVH BRI R AL [ IRV BRI 1C,, BA TR G,
BIEGeH2A 2 X, 5B 7 1C, BA i 25 i 0 A G M
(p <0.05) ,Pearson AH 2% r =0.998 , 2 FLiR w i
5 ABTS H i G R  DPPH [ i FEiE R R  R 5
F IS BRRAE JR )7 1C, 2 AHC, Bk E B &
A IEIR T B MR T R B R K PR RE
P25 43 A 52 W BT AR A PR RE 00 2 L IR R S, K R
Asp .Glu ,Ala His ,Arg 1 Pro X /NFP R ELR &8 58
JR 7 1C, 2 W3 AHICE &R, Pearson AHE R E ] >
0.998 , Ui A X /SR L i o F 2P TEARE N, T
PN EA AR e RN A Fh 2 L R 2 i 1 AH SR o dr 4 2R
TTUEH, XN EER LA ES DA ARRETEE S
JE I 25 TEAH G M, Pearson A#H 3¢ R $34°A 1.000, i3 —
HAEIL T Asp .Glu,Ala His  Arg Fll Pro 2575 Fh 544
FEFREIR IR S P S Ak PERE FREEF EZ A R 2.
X 5 Farvin 26 HiR 308 (0 2L IR )T 51 110 His  Arg %
HAPUEALE 1 45 HAH — 2, 43 {21 b, Martineztome
GETHERAF T TR 2 B Asp . Glu  Ala Pro 25 K ¥ 7 44
FerR B I BT A Ak i BE 0T, fH 2 7 EDTA-Fe
R AL [ BRI R LR KT Y Thr 25 A
HA BER AT AR5 R Thre 25508
Xt F 5% DPPH [ 3  ABTS [ ply 2 Fladb I g 4 435
FPUEAL R - B A X AR 0 A e R A, B R
A R FHE—25 P SCEGUESE . T i e gl R IH 4
FEMR P i AP S AT GEJE A /N SRR M AR
Rty iR 2R A AL RE T R AR T R T, s s gt
g & G SPUEL TR R A 3 G AH G, 3 AT LS 2
ILFRISPT AL B S T R — 2T IE I B -

2T RAEMR S EAAIE S DPPH 5 i BE R
ABTS [ H B0 bR AR A i B0 B 22 00 A6 5C P
AR X AT R 5 2 FE R I AN 2 =P S LI
RS bR A G, T B AEA A 2 22 vh vl BRIE AR
PULIR IR s 4E2E 3 E 20 G HLIR 55 16 1
43, X AL ZS T AU 7R A 21 P [R) B IS s i vE L,
R AN EE R U AR TR A W E 22 50
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Table 3 Correlation between amino acid content and antioxidant activity of Cudrania tricuspidata ferment

Ik ABTS DPPH Fedk i i i
o i3 RJE S Asp Thr Ser Glu Gly Ala Cys Val Met Ile Leu Tyr Phe Lys His Arg  Pro
AARRBE 1 / / / / / / / / / / / / / / / / / / / / /
*ABTS -0.849 1 / / / / / / / / / / / / / / / / / / / /
"DPPH -0.938 0.980 1 / / / / / / / / / / / / / / / / / / /
SREEA A -0.709 0.229  0.420 1 / / / / / / / / / / / / / / / / / /
GRS -0.998" 0.877  0.956  0.669 1 / / / / / / / / / / / / / / / / /
Asp 1.000" -0.860 -0.945 -0.694 -0.999" 1 / / / / / / / / / / / / / / / /
Thr 0.996 -0.799 -0.904 -0.768 -0.990 0.994 1 / / / / / / / / / / / / / / /
Ser 0.999" -0.823 -0.921 -0.741 -0.995 0.998" 0.999" 1 / / / / / / / / / / / / / /
Glu 1.000" -0.859 -0.944 -0.695 -0.999" 1.000 0.994 0.998" 1 / / / / / / / / / / / / /
Gly 0.999" -0.824 -0.921 -0.740 -0.995 0.998" 0.999" 1.000™ 0.998" 1 / / / / / / / / / / / /
Ala 1.000 -0.853 -0.941 -0.703 -0.999" 1.000" 0.995 0.998" 1.000" 0.999° 1 / / / / / / / / / / /
Cys 0.519 -0.893 -0.784 0.234 -0.566 0.538 0.443 0.479 0.536 0.480 0.527 1 / / / / / / / / / /
Val 0.997 -0.804 -0.907 -0.763 -0.991 0.995 1.000” 0.999° 0.995 0.999° 0.996 0.450 1 / / / / / / / / /
Met 0.978 -0.941 -0.990 -0.546 -0.988 0982 00956 0.967 0982 0.968 0.980 0.686 0.958 1 / / / / / / / /
Ile 0.975 -0.944 -0.991 -0.536 -0.986 0.980 0.952 0964 0980 0.964 0.977 0.695 0.955 1.000" 1 / / / / / / /
Leu 0.997" -0.809 -0.910 -0.758 -0.992 0.996 1.000" 1.000" 0.996 1.000"° 0.997 0.457 1.000" 0.960 0.957 1 / / / / / /
Tyr 0.999" -0.826 -0.922 -0.738 -0.995 0.998° 0.999° 1.000™ 0.998" 1.000" 0.999" 0.483 0.999° 0.968 0.965 1.000 1 / / / / /
Phe 0.997" -0.805 -0.907 -0.763 -0.991 0.995 1.000™ 0.999° 0.995 0.999" 0.996 0.450 1.000" 0.958 0.955 1.000 0.999" 1 / / / /
Lys 0.999" -0.825 -0.922 -0.739 -0.995 0.998° 0.999° 1.000™ 0.998" 1.000" 0.999" 0.482 0.999° 0.968 0.965 1.000° 1.000" 0.999 1 / / /
His 1.000 -0.847 -0.937 -0.711 -0.998" 1.000" 0.996 0.999" 1.000° 0.999° 1.000” 0.517 0.997° 0.977 0.975 0.998" 0.999" 0.997° 0.999" 1 / /
Arg 1.000 -0.843 -0.934 -0.717 -0.998" 0.999" 0.997° 0.999" 1.000° 0.999° 1.000° 0.510 0.998" 0.976 0.973 0.998" 1.000" 0.998" 0.999° 1.000™ 1 /
Pro 1.000" -0.858 -0.943 -0.697 -0.999" 1.000" 0.995 0.998" 1.000™ 0.998" 1.000” 0.534 0.995 0.981 0.979 0.996 0.998" 0.995 0.998" 1.000" 1.000" 1

T :"ABTS #/5 ABTS [ FAETS IR 14 1Cs, B ;" DPPH 3275 DPPH [ i BET5 R ) 1C B FR 0 11 P BE 3R B 58 1 el S35 B i 1C,

{8 IR FRIE TR0 1050 {5 * FRTE 0.05 AT 1 WA + = FIRAE 0.01 K L RFEHIK,

PrEAL IS YEY L 53— J7 T, A BIF S SR H 19 o K
150 d AaA /NTE ST 2 A A TE 19 38 FIAR AR i I 35,
TER BT, IR AE T A =4, AT LAFE
RIS A R 59 IR G A ™= 9, i BLAS R 19 24
TR Z [l 45 & A= A0 B AL, TR G, FEAS 6] 1 A e ¢
RSB R B AL R RE I BE BH AN [E], T 2 E
B BT EAR N 8 25 R 5 3 12 S BOTAS A AR Y
L% R

YU AL AT BRI I TULARE I PL ) A B 3t AR
FH L andm il B B 20 5= AR $E w4 B R BREE
Oy R EAE A BB RE Y mE A £
FhPT S LTS b5 FEAT P A AL ORI VY, AR R
YA TP 2 B T8 [W] 0% s AL, BT b 7 A1) I)
— R E AT AT P E AP T & A3 SE 4R
R L5, 2 T A LU —Fh 3T S AL TP 48 f F0 ) 3]
55 —FPPrE AL FE b, T XA P E AL TR PR AR
BHATHECPE 53 AT, DPPH [ H FEVE R (ABTS A H
FEVE BRI [ A T R 3R AR ) A% DU A 4
AeFE R A G ST UnER 3 Fros o

T FEF A Fp s R AL, PO BT A AL BT 2 (A
PR IEAHICM: , Hoh iR i )7 5 DPPH [ H SRV R 2
ABTS [ H LT R RN [ B IL W R R A R
PR PEAHSC M, Pearson AH5C R %KX r > 0.65, 136 BH 348 Ji
J7 I 58 T LLA AT TE H PR A A TR 2 i b A
RUEFME MG R, 55— Jrm, B A LG R
1 DPPH H TR (ABTS H B & IE R Z H A
B HIAH G, Pearson A#HIE R 4L r > 0.20, A] BB 5 767
Byt Bt B fE P A TE R S e R oG, 4F
A& DPPH H /i Z7E R R N ABTS H &G RER A
BIRIFHICH: , X S 51 Z 058 A [l E AT 45
SRR S AR — B 3t g b R 1 2 AR Ak
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TEAT AR T AR ER (S
3 g

7R S o I R AT R A SRR A 2 S A D
Fepi i A rets b, AR /N SR 2 AR TR 19 3K AN
MR AT o IR, H R S5 4, A
Eig S5 H o 12.667 2.870 F1 1.198 mg/ml., £ &
AR 75 19 N 2 JE 18R 2 B 43 )35 4.156 ,0.943 01
0.479 mg/mL, Hrdaasf /N SR 1 3 i AR 75 44
LR Y & I o B, E IR E . B AL M
SURIA AR /N BB E B 35 R AR 1L A
ACRE ISR I 2R, BR PR3 3 i 3R TE BRAE 14, H
fiy B EH BEVE BR AR T RN AR /NTT SRR > AR
WHEE > MW T lEEE, B )1 (DPPH H i 3E75 5%
BE T JFIE B LTS BRAE S I ABTS H i 275 BRAE
TP W S A4 ) B s A A TR ER A R R Y
SHrAAR AR SC A AT 45 SR AR B, nT LA i I e AR
B2 T i A BL R & B Ok RAE B A AL FE M, Asp
Glu Ala His , Arg FlI Pro 3X 7SPh 88 B2 5 4 k4 1 2 19
RJE T EL A WS A G R PUAEARE . AT
DIAE—EF2)5 AT DL UL B AR AR 2 22 b i) 2 2k e B
LU BT AR SR, DA nT LA U6 B 0 FH A A A 4 1
= HA YIHEE A PR S 0 B R . AR ST S ik
— 3 R R SN RE M S BRI R AR B o

S 3k
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