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Abstract: In this study, the grape seeds and artichoke leaves subjected to different crushing treatments were added to the culture medium,
and the effects of industrial by-products on the nutrients and active components of Pleurotus ostreatus were mainly investigated. Using total
phenolic content, total flavonoid content, DPPH and ABTS free radical scavenging capacities and Fe** reducing capacity as the analysis
indicators, the antioxidant activity was evaluated. In addition, analysis methods such as correlation analysis, principal component analysis and
partial least squares discriminant analysis were used to explore the amino acid composition of Pleurotus ostreatus. The results showed that
adding grape seed powder and artichoke leaf powder to the culture medium led to higher contents of total phenolics and total flavonoids and
higher antioxidant activity compared with those of the CK group, especially the component number and content of amino acids increased
significantly. There were relatively more high amino acid contributors, and the first two principal components accounted for 94.4% of the
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cumulative variance, with Ala, Tyr, Lys, Ser, Thr, Asp, Ary, Glu, Phe and His being the high contributors to Al sample, Ile, Val, Gly, Pro and
Leu being the high contributors to A2 sample, and no amino acid as the high contributor in the CK group. Therefore, grape seeds and artichoke
leaves can be used to replace the traditional cottonseed hull culture medium to cultivate Pleurotus ostreatus, which is conducive to the
enrichment of nutrients and the improvement of active components of Pleurotus ostreatus. These results provide a theoretical basis for the
comprehensive utilization of industrial by-products, and have certain practical application value and significance.

Key words: Pleurotus ostreatus; antioxidation; amino acids; principal component analysis; partial least squares -discriminant analysis
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e, FRESgER. YR, gk, & (o DT PFF A RA L & B =W R 256 R FHAR ST 0N
HIR. RIEFREE TR . #AfERE] (Cynara scolymus ]2 AR P A R = DA R LB I 21 85 77 3
L), JBARECH B SRR, XA, T AE Y MRS IR T D . DRI it A2 9 %%
B 7l AR, AT R dE MR RER B R SR SO B s I LRI 25 & K
AL B 250, SRR R A 2 1) 80%~85%"), & FIH,  ARSCIE IS AN FR R A FR () A K AR S -
LRGSR IR AR S —Fhid i I B iAo R, IRt BREE
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P15 (Pleurotus ostreatus) J24H 71 44<> 1 H 0] MR A
FARMU R e, et 8t 2 R A 2% wl b= i
4k F 1 (Lentinus edodes ). XU f %% ( Agaricus I MRSHE
bisporus) J&, FEEREREHE S =R HED. Pk W L
T FE ISR BRI, KSR E e L1 A5 5
Y. WY, EEATURBIRAI RN A, AN 111 37 m,

IR EA P gk B0 0T 708 B A i 5t 1 F A 8% B RSB A R B A AR £ F A sk
FRIZE BT 38 - g = ey S B, I B E U0 e BEFRIERORL T 2 T B A AR I AT
TRER AR, R EA—EME/EHrEEY) Boi] 2548, MRFFoE3ERi e 12h BLE, 121 CRE
JREARAL G LI 72 N RIS R 2L, AT PR ZAVRCKTR 120 min, BEHARFMERS, S—iT 25 C
PR R M T R P I R (1 2R e e, B TR, WIS G 4kEAE 25 CHEFE 7~10

PR IR, TR R A d, RWUG LR TERE Tetith - R AEMEAR s i,
B, FHEE A A=, AT aERE IR AL, T-80 CFHAEH BARDHKIGFEHINE 1.

=1 FEEFEAER

Table 1 Culture medium composition of Pleurotus ostreatus

e IR g /g
4% GSOP SPGS ALOP UPAL #& B#E L&FH LR HKE4S
CK 200 - - - - 10 2 2 2 0.6
Al 100 100 - - - 10 2 2 2 0.6
A2 100 - 100 - - 10 2 2 2 0.6
B1 100 - - 100 - 10 2 2 2 0.6
B2 100 - - - 100 10 2 2 2 0.6

7E: GSOP 4 # Z47-i-84y; SPGS 4 # 24T40; ALOP A #8t8)=t@4y; UPAL A3 E =t 4y &7 AFm; CK
AAGAT AT R, Al % GSOP 4. A2 % SPGS 4. B1 3 ALOP 41, B2 3 UPAL 4.
1.1.2  3XE R FE>99%)+ 1,1- K56 23556k (DPPH, 41/>98% )
BETIR (LE>98%). 15T (4ifF>98%). 6- 2,4,6-=MEIEIE =8 (TPTZ, ZliF>98%). 2,2°-BF% -
F25£-2,5,7,8- DU LR JF ML -2-F2 12 (Trolox, 40 RU(3- 2,3 2K F BE e bk -6- FEf 1) — % 3t (ABTS, 4l
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JE>98% ) ¥ T I g PR AR ) B A BR A A
Folin-Ciocalteu {7 T L ZERERHA R AT &
B A ER A EEER) W TILE B AR K
JRARAR]; HARFIE N E = brat.
1.13 MELHEE

KQ-500DE G BENL, 1175 1L il P as A
PR F]; SH200F+WDO03 A s K9860 4= H hil
RERA PR A IR AR N-1300S-W
WEREZERAN, L PAEsSI AR A PR A F]; LAS0SO 4=
H BRI Har CRED FRAF; FD-1C-50
AURTIENL, AE RS A TR A F]; UV-1800
AN AR, HARREAT]: 85-2A X aHHEIR
WS PSS, SRS .

1.2 RIF=

12,1 Zd@dp. AR BFREAE R 4] &

(1) % FF-58@H; (grape seed ordinary powder,
GSOP) il B JG A& 4 R . 55
Frtd s 20 H132] GSOP;

(2) HEFFERKr (superfine powder of grape
seed, SPGS) fil#: ¥4 GSOP #HATHIMAHE, 153
SPGS:;

(3) FfEA] @K Cartichoke leaf ordinary
powder, ALOP) fill#%: WASF&IIH-22 HIRMET, #pif
20 H15%] ALOP;

(4) 5 6f & H 70K Cultrafine powder of
artichoke leaf, UPAL) ffil#: K ALOP ZEAT A #E,
35 UPAL.

SFRERE A BRI DRAE R P s B i g T
TR, WREEL 20 HIf, 15931855 -F i
AR, ARIRRAFH .

122 ek 440 m)

TRAHIMSELE 550 C 5y abkrhmikkake 4w,
B A A B R LR e AU, A 30~60 Cill
A TR D9 Y8 7R 28 IR S V24T IR 7 25 20 2
BBk EY. MAERIEAR (D, ) 5.

WA EH  HE (2)=100-[ 2 155 () + AR Bt () + K

SR (g)] (1
BaEEKD)=17x[H & AR 2@+ K SR 2 (g)[+37%
REi & (g) ?2)

BT g TP AR AR A AR Le A s, fEH:
AHEE S REA ST R (e M,
BT 70% TSR R AECE, ERER S R
AT 4.38 (0.7x6.25), FHTHEELERE 5 %N
YRR E™,

123 F% 3 BmrefdRIR

T2tk 2 B O FR I S Sl i YA T . FRECT 2%
BMARIMATIK R (1:20, g/mL), T 25 C RS
FEHEHL 1.5 h, 25 CHEEAHEEL 30 min, ESOHEIE,
iR IR T TR, AT B, E
TREAE LT, TKHFEERS] 5 mL, -40 CATRAH .
124 X8, EEFRESZONT

Sy B B (I 5E SR Folin-BonEl 18, P4 H s
UK 0.1 mL, fKIKIIAN 6.0 mL FIZE18E/K, 0.5 mL 45
M-TF 1.5 mL BRERERAE (200 g/L) RA, 7
TRKERZ 10 mL, $E2), #E/R 2 h, T 765 nm
A BRI . DA B T IR E ARHEIS T, AN
PRV E X B, DA & IR I T v
At WROE AP AL R AR 2% .

TR B E S SR IR R s e P
PR BOK 0.5 mL A1 1.5 mL 5%H ERSFRENIE &, 18
A%+ E 6 min, JII 0.3 mL 10%IRHERES, FREIEE 6
min J&, A 1 mL4%MEEMI, 95%LBEERE S
mL, E5JHE 15min, T 510 nm &bl 2B GE. LA
FETAE IR REE L A ISR TR E ok B
I AN ES
125 -“FEARAEMNE R T
1.2.5.1 DPPH H HAZIERRAE 12

SRR TITIER, ¥ 0.1 mL “FgE PRI
#) 3.9 mL 2.5x107 mg/mL DPPH HIESAR T (BIBCIR
D, =IRBHEA S 30 min, T 517 nm A E RO
F%. DPPH H HERHERFEZAL (3D 1HH:

DPPHH M7 B % /% = A;'A x100% €)

0

K¥:

Ag——RAIERR B G 6B 5

A——ANIF PR MFF e ASE .
12,52 ABTS H HZEERRAE e

SR TERY, B S mL 7 mmol/L ABTS ¥
A1 88 uL 140 mmol/L i BRIRIFVATR, HISRE, =ik
WEYCHUE 12~16 h JEfdH . KRB LT ABTS TR
FTK CEFRE B HAE 734 nm K T INEOGEE A
0.70040.020., ~F- %5 FHBEHEEA) 50 uL JIAF] 4.0 mL
a1 ABTS IR, =il EEAL RN 10 min, T 734
nm AMEOEE . ABTS H HEER B MERRFRIE AR

(4) 5
ABTS H £ B IR/ % = A(’A_ A L 100% “)

0

AF:
Ag—— KA A 5o BB )G 6B
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A——ha NAF MR 5o BB MR
1253 Fe ik JEfe ilE

SRR, 20 mmol/L FeCls 6H,0 AV :
10 mmol/L TPTZ ¥#: 0.3 mol/L HIBERREN S (pH
N 3.6) % 1:1:10 WA LLECE R FRAP JRATR, &
T 37 CKih & . FERESCRE T 0.1 mL
BEHEHG, 0.3 mL 7Z518/K, 3 mL [ FRAP LB,
1821, 37 C/KI RN 10 min, 7E 593 nm Nl
WO . Fe iR JHAE 11LL A A=A-Ay Fom, HiP Ag N
AR N IR TR RE A IR b B
JE IS IR RE o
12,6 -“FREZRILBRESZNE
1.2.6.1 ZAEPRATALIE

PR SRR D E S IR EARP VAR R B L
HEFFRECT M R 020 ¢ T/KAE S, M 10 mL 6
mol/L EhRIEBIREII5], AREEmIKRE IR
3~4 ¥, BAKRENAEARF, A% 3 min~5 min,
PR AR RE L, ET (EE 0P, REAR
ANBA, BEHES- RN 3 WG, ERRTIRES
THE O B2 5. K O E DR KRS e
110 “C+1 CHyH AR XIEIRAE N, /KR 22 h 5, B,
AHEBER . FTHKEE, KR IEZ 25 mL %5
SN, HDEREZRMPKEE, KRNI —
25 mL HEIMN, BJaHKEREZIE, KRR,
HERE 1.0 mL, 7E 45 CARBRHEE FRIRE TG,
BRI 1 mL ZE0RKVERE, FRRE T4, e
ZF . A 1.0 mL pH 2.2 FPERRRANGZ MBI 245
JEE NI, IRGIRAG, WA 0.22 um
G, R ROEHRR, AFEMIER,
W5E o
12.6.2 st

KA EEER A 3 0 i GHAT 2 3L BR 1) 7 il e
HB Mt o B AR E e g, R
K4 570 nm. 440 nm, ZEHRIRIEN 0.40 mL/min,
Bl = FATRE 0.35 mL/min, #EFEE N 20 L. KH
RO A A ATEAR b, W EANEE A TR
Gy E e E R IS AT UL BN EAT 3 AT
Mg, SRICFHE.

1.3 HKELRIT A

FHRI®RE 3 KPAT; WIeE R P EEbR
HERZERRN; BRGTT AEHER A Excel 34 A
Origin Pro 2018c 1E B3 B K E S obs W31
ZESE AT AR HT {8 A IBM SPSS Statistics 26;
i FE MK p<0.05.
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BT R NEA 2R, HpieEind (Al B1 4D
PR IAFNEE 6 /N EE CKZHATBOR 2H (A2 & B2)
B, XrReEEHERE 2N KAR S E SreE
T SEEARE IS, SRR, Y+
KPR R EAT P, B PR SR
M, SOk, ToKIE. WE. B 1R T AR
BRIkt EIAEKAENL, SRR, [F—mFh S wsm
TERYIEE AL KRR S KABIEA—E, Hek 4
TERKIETRAE PRI, WEIE]. W

AR SR AT AT 4 i RN IO T 36 B IR s oy
(PRI, R FH A 6 i 22 4 ] SRR v 0] 5 2 P o 2
BRERAFRAREAT R I  AN[RIEE IR IR 3 1 1T 2 2k
AEFRORIM SR WZR 3 fn. RIGLEHREH, B
FrBLH AN FIN P 3 B IR A — B 22 5 (ERETR
FErP IR G A NSRS R AN SRR . KA S
Y ges B HS CK 41, Al. A2 A1 BI 41
(K5 S i B R R (p<0.05), X Tl REE R
NEAKKEERES, EHE SRR aE IR 1)
G, FEARA ARG QRS E R, S
ARTRLIRIFROR, BB RE K REJI58,  RE BN
BIFPR ARG RIRY, FE TR IR E IR
[EE FE i 1P S TR Y

22 THAR. REMLEAM

P e SR R B 0 ) R P AR AR R
THIREE- IR L vk, S5l 1 fis. 5 CK 4
FHEG, R FREE R I AR PR R R Ry 8% 5 (11
T, Sy, SRS ESA RN R, Hp
A (Al Bl 4D Bl SRS S50, HE
Fmm T (A2, B2 40) (p<0.05), XAfE/EH
TR FR I TR IO R AR PR R RA S & K S = 1)
SR, o A K ) [ AW s s R TS
YRRy, TN E S By, SIS E. Ak,
LGRS R AL, A R e I R R
BB SERAEY,  TC 7 FEARIR Y fr A
AT VRIS, PR SRR
AR IR P AT IR I3RS, i AT
DAE H, SRS R I R R TP as vh Sy, B8
il s SRR 2
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R 2 TEHEFEAEENTEEE
Table 2 Pleurotus ostreatus samples cultured by different medium composition

85 TR H/mm # £ 57 /mm B 4% 5% /mm &iE
CK 82.36x43.70x18.75
Al 134.30x66.09x17.28
A2 95.72x47.44x19.34
Bl 126.18x55.07x12.52
B2 83.75%59.85x13.97

3 TEHEREE T PHEAMERR D R EGEE
Table 3 Basic nutrients and total energy of Pleurotus ostreatus cultured in different media

e B (g/100 g dw) BALF
Ko iy Ok Ay /(K100 g dw)
CK 4.90+0.01° 1.75+0.17* 147240014 78.63£0.17°  1651.70+3.32°
Al 5.34+0.09" 1.63+0.21°* 17.29+0.10°  75.75+0.27¢ 1641.84+2.88°
A2 539+£0.04°  1.24%0.19% 17.5740.11°  75.80+0.26° 1633.28+4.37°
Bl 521+0.01° 1.44+0.17° 16.5240.14°  76.83+0.06° 1640.11+3.40°
B2 4.80+0.03° 1.76+0.18 1424+0.02°  79.20£0.16°  1653.62+3.93"

E: B RV PFHEATEF £ (meantSD ) £

FlIFAFERR TR AT E£7F 2%, p<0.05.
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2 = 020
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<1 b}
?@ & o010
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0.00
CK Al A2 Bl B2
b E 2 FEEFEX IR ELE R0
= Fig.2 Effects of different media on antioxidant activity of
E’ Pleurotus ostreatus
2 BHRKY, E—EEN, TRk
= B, SRR T . ARG K T 5 2
3 SEUII DPPH. ABTS F HIEISIRAE /A Fe> IE
RET, RAAFETFEEMPA SRS, 45 K 2
Frme BHERTEL, IR —IREE . [ — AR 2 EdE i

00 CK Al A2 B1 B2

E 1 FEEFENFEAR. RERSEMNEN
Fig.1 Effects of different media on the contents of total phenols
and flavonoids in Pleurotus ostreatus
E: BFRRAFERTERRE, p<0.05. B2E.
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TRAG I - LE DT AT ERT , B1 4410 3 NMTEAbiE T
SRTHARSAH, WIRE P as e AR K IR RAR I 2R
JFAEH: DPPH. ABTS [ HIFEIERRAE AT Fe' i JH AL
T3 B

24 FHAL

=

LA 5 e B AT

3 FEEEREEREILE

Fig.3 Random forest map of amino acids in Pleurotus ostreatus

Ui B R FE T — T AR LA IR 5 R
FEUERFHLAR BRI S e RS S, g
B RRIETERR Y, AR 4 TTLEH, &4
BRER SR A LS, SRR Al 4,
5 A2, Bl A ERAERSELEEER (p>0.05),
HEZ ST CK M B2 41 (p<0.05), CK 1 B2 HI5E
FZES (p>0.05); MIMEHAFK 20 FEERT, A
R THRIEREH 8 M, Faih & 78, 230475
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M (Thr). &R (Vab. BEER (Met). 5
F (le). FEMR (Lew). KHEMR (Phe) FIHiE
g (Lys), U@ ERP S Emme A2 4H, 5 Al
Bl HAELEZHEZER (p>0.05). i HIEAFRZE

TR ELBIRR, SRR ERTCNIR
IR, BT XEEERIAE, —ERELR
il HoA I RR R AR . P & R R
(Met) FIHERR (Lys) PRHRHIMEILR, SER
EN AL, BEET CKA (p<0.05). KRR
FRAEAS [F] S RAEFIE 2 R Fiok. SRRAITERIX 4
SRR FEEIRCY, P R R IR A E W 3 Fk,
) T 3 IR B 2 S ) SR R R A SR L RHACRT 77
WREIEER, Edh Al & 2SR & EEEIR .

A A2, Bl HEE 2SR (p>0.05), (HEZEET CK
M B2 H (p<0.05), HEEFE. DTk K2k
MR, FHUORTRFIEERE IR, (H T 2R
BRI WFHRAN R R T, AT 5 &
DIMRRER . XTEE S 0P, Pakh iR B R A

SRR S AR R R, X E 3 T E
MR HER (His) 1ENEILARREAT AR, TE
MR EHRAMD TR, Al HHis SREEST
HiAth 4 4H (p<0.05). Z5RFEH], ToIRfERFRE AN
GSOP &2 SPGS 50 A -1 ) 2 R IR 2 &=,
¥ ALOP WIN{EREFRIEH, “Fasa bR e B E ST
RINUPAL (B2 41, {H B2 5 CK 41tb#:, LREE
S (p>0.05), 5t BH A AT AR A i e ) SR AR R
3 mT AR AL Gk AT 7e 3 BB R 2

A RBOEOR, VLB )R R A o T s Sk
[ A N L U - P NANC BRI NP
FRIEH O R S R, R R BN HET
“A: Met>Phe>Ala>1le>Tyr>Arg>Gly>Val>Leu>His>Lys
>Pro>Ser>Asp>Thr>Glu. 17 FFEERYT, Glu & E7E
23.09~27.37 mg/g dw |8, &5 RZEm/D, N 7.27%,
Y 5 FhEEFRIE P2 Glu &= 520 A /)N Met
()& EAE 1.80~2.45 mg/g dw 2 [8], 2857 REURA, i
B RE R HEAH O F 2 Met & SRE I B K

R4 FESEABRRISRESN (ng/g dw)
Table 4 Analysis of amino acid composition and content of Pleurotus ostreatus

FEEAPE  RT/min  Zok4Fie CK A2 Bl B2 TR/ %
RAZRFR(Asp)  4.887 st 14.46+025°  17.60+£0.19°  17.49+0.29°  17.51+0.34*  15.28+0.09° 9.05
FEB(Thr)*  5.560 H 7.77£0.03°  9.14+0.09°  9.01+0.13®  8.85+0.17°  7.45+0.14° 8.86
4 R B (Ser) 6.147 o 747£0.09°  881£020°  8.76+0.08°  854+0.13°  7.21%0.12° 9.15
ARF(Glu) 6780 st 23.09+0.35°  2737+0.73% 27274031° 26.85+0.41°  24.92+0.18" 7.27
HABGl)  9.920 %’a‘ 8.65£0.18"  10.76+0.45" 10.78+0.16°  10.76£0.20"  8.85+0.04° 11.28
AR (Ala)  10.840 # 14.15£022°  18.10+1.58"  16.86+0.19" 17.71£0.36"  13.72+0.22° 12.84
RABA(Cys) 11427 Rk - - 0.48+0.01° -

HEFR(Val)*  12.193 * 828+0.16°  10.13£0.30"  10.19+0.18%  10.16+0.19°  8.35+0.10° 10.74
AR F(Met)*"  13.407 * 1.90£0.35%  245£034"  2.41£0.03*  2.32+0.08°  1.80+0.02° 15.94
F A e)* 15813 = 53240.12¢  6.71£0.06°  7.14+£0.09° = 6.84+0.12°  5.58+0.14° 12.66
ZEF(Lew)*  16.953 3> 12.34£022°  15.33+£0.08°  15.37+027*° 15.11£0.30° 12.61+0.15° 10.70
BARE(Tyr)  18.020 = 578+0.16°  7.33£0.15"  6.84+028°  6.98+026® = 545+0.12° 12.14
KA R E (Phe)*  18.913 +* 6.16£0.12°  853+0.02°  834+0.16°  827+0.17°  7.030.11° 13.31
HEE(Lys)** 21387 Ak 10.10£0.17°  1230£0.10°  12.19+0.21° 12294025  10.30+0.10° 9.80
(ARF(His)  23.607 * 348+0.09°  436+0.03*  420+£0.08°  4.12£0.08°  3.47+0.05° 10.58
MR (Arg)  27.647 # 10.64£0.05¢  13.38£023* 11.97+0.13°  11.62+0.17°  9.83+0.15° 11.52
it 2B (Pro) 7.470 Tk 7.13£0.09°  856+0.16°  8.65+0.15°  8.54+0.19"  7.27+0.02° 9.62
B EAR 146.70£2.45°  180.86+4.34* 177.47+2.73* 176.95+3.38" 149.12+1.56"

PR N 51.87£0.97°  64.59+0.96" 64.65£1.07° 63.84£127"  53.12+0.75°
EIICE-F S 11.99+0.44°  14.74+043"  14.6040.24°  14.62+0.33"  12.18+0.12"

i CORTAEME); RT ARG, *AH0FEA8,; “HR4HELE, SALEUPFEMEATES £ (meantSD) AT

FAT AR F & AT A7 2%, p<0.05.
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% 5 NENEFETEPLMEEDLS WHO/FAO R IEEL IR
Table 5 Comparison of essential amino acids in Pleurotus ostreatus on different media and WHO/FAO model spectrum

BABRENH/Y% WHOFAO X CK Al A2 Bl B2
Thr 4 5.30 5.05 5.08 5.00 5.03
Val 5 5.65 5.60 5.74 5.74 5.59
Ile 4 3.62 371 4.02 3.87 3.77
Leu 7 8.41 8.48 8.66 8.54 8.48
Lys 55 6.88 6.80 6.87 6.95 6.91
Met+Cys 35 1.29 1.35 1.36 1.64 1.20
Phe+Tyr 6 8.13 8.77 8.55 8.62 8.43
& 6 17 MEEBARX M T
Table 6 Correlation analysis of 17 amino acids
Asp  Thr Ser Glu Gly Ala Cys Val Met Ile Leu  Tyr Phe Lys His Arg Pro
Asp 1
Thr 0936" 1
Ser 0.943" 0.999™ 1
Glu 0983 0.876 0.888" 1
Gly 0.9917 0.969™ 0.974™ 0.952" 1
Ala 0.944" 0.972" 0.965™ 0.879" 0.964™ 1
Cys 0391 0292 0281 0286 0404 0439 1
Val 0.984™ 0.975™ 0.980™ 0.939" 0.999” 0.966™ 0.408 1
Met 0.942° 0.999™ 1.000™ 0.889" 0.972™ 0.966™ 0.265 0.977" 1
Ie 0973 0.933" 0.946" 0.948" 0.981" 0.898" 0359 0.981" 0.941° 1
Leu 0.989™ 0.974™ 0.980™ 0.956" 0.998™ 0.959" 0.348 0.997™ 0.979™ 0.982" 1
Tyr 0.924" 0.986™ 0.979™ 0.859 0.953" 0.993™ 0.346 0.957° 0.981” 0.887° 0.954" 1
Phe 0.992" 0.899° 0.908" 0.997" 0.967" 0.913" 0.328 0.955° 0.910" 0.950" 0.968" 0.891" 1
Lys 0.9917 0.969™ 0.972™ 0.950" 0.999™ 0.974 0.422 0.998" 0.970" 0.972” 0.996™ 0.960" 0.967" 1
His 0.963™ 0.987™ 0.987™ 0.927" 0.976™ 0.974™ 0.258 0.975™ 0.990™ 0.935" 0.983” 0.982" 0.946" 0.978" 1
Arg 0.802 0.921" 0.909" 0.755 0.830 0.904" 0.055 0.833 0.920° 0.746 0.847 0.943" 0.786 0.839 0.930° 1
Pro 0.989” 0969 0.976™ 0.954" 0.999™ 0.954" 0.375 0.998" 0.973" 0.988" 0.999™ 0.945" 0.965™ 0.996" 0.974™ 0.826 1

A PRTEREE (p<0.05); **ETEFMEE (p<0.01).

25 Fakw AR5 WHOFAO 4% K i

b B oA

EERARE T, DFREIER IR &
RV EO TR SR EEAIRNR, DAFE
Hh Db 5 R IR LU 0 tHE R TLAE 2R 2/ B [ AR AR 4.
21 (WHO/FAO) ZAEMBAIERIREE, KIFHFE
EFMER AR, B M SR A Y,
Wz T &R WREETEN . &4
T TR 2 FE IR 1) T 54 #5 WHO/FAO B x Lh 2
Rk 5 fon. P4 Thr, Val Leu. Lys 1 Phe+Tyr
Bra TSP 2R E 08, HA Leu FIRES
Homem, (AR IR S BCP i R R 1 i =
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HE A 22 5%
ok 17 # BB 3 M A A

Xf 5 PR 17 PR BRI AT A OG0 A, S5 51
WIER 6 PN, S P B R AR bR 2 (R AH MRS A IEAR G,
HEZHHMRAZBKT 0.5, WHSE IR 2 A B A 1K 5H
A, HEUEREEE 1, IEMSREEBK. Met
F1 Ser FHR REUAR) 1, RFTE IEAM R REH S
Cys HHAMMEIEMIITRZEF KM, Arg SHABK R
FEFRTCW AR Glu {5 Phe AT Asp B 222
K (p<0.01), HA B EERR Z MIBHFEAFRIFE ALY
AN HH T 5 2P 35 17 M BE IR 5 B 22 5 & AT,
[ B} 5 P B B R 2 (AT AN FIRE B A e, PRI
R R IR TR AR R Ve S — PR B R A
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Fig.4 Principal component analysis and PLS-DA analysis of
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>K-H Origin Pro 2018c %1% 9 TG M FE AR (K53
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I RAE s E KR B A OE, ABTS H A
BRAEIBEZ N, 5 Fe' B R RIAR o R A
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ZE5t, VLS PRSI 5, R 17 PP B pg it
1T PCA J3Hf7, 3454 PLS-DA S0t & & FE R X - 1
FERRIITTER S . M 4c ATDAE Y, RUPIAS 2R TR
B R 2518 94.4%, & DREIR Tas h s SRR 1) s
K, T CK A B2 RoN—25, X s sk
ks ME 4d AT%0, AL A1 A2 BE S sTsk it 20048
X%, 1 CK A B2 B i HANELE i DR 2 ) 2 ik
FREH 5y o FoHo AL FE it =y DTRR A I 2 LR A Al Tyr
Lys. Ser. Thr. Asp. Ary. Glu. Phe 1 His; *} A2
R R LR EFE Tlew Val. Gly. Pro Al Leus

3 g

AN 2 AR SRR ] S E A [RIR R AL S T
e TR, DMESHRFT 7 T IR, 7531 5 40°F
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