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Abstract

In order to learn the optimal harvest time of Aronia melanocarpa in western Liaoning Province,
the variation patterns of anthocyanin, flavonoid, total phenol ,soluble solid and Vc contents in
fruit at different ripening stages of Aronia melanocarpa were researched in this paper. The fruit
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was collected in every 10 days from September 1 to October 21, 2020 and tested for above active
substances at different stages by spectrophotometry and other analytical methods. The ANOVA
analysis results based on SPSS software, the results showed that flavonoid, anthocyanin and to-
tal phenol contents were low in fruit not completely ripe and gradually increased with the in-
crease of fruit maturity, reaching peak in early October, and then decreasing gradually. The
content of Vc was the highest in immature and initial ripening fruit and the content of soluble
solids was the lowest in immature fruit, basically maintaining at a relatively stable level after
fruit ripening. Therefore, the optimal harvest time of Aronia melanocarpa in Western Liaoning
Province was between September 11 and October 11, and the content of inclusions was rich at
this stage.
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1. 518

FRARMAERK (Aronia melanocarpa) J7 7 1 SE [F AU Z- AL HE, &+ 2 ploRt BRI FE Mk R B0 7 HHEEAS, Tt
TREs BRINAIE . S54SR s, PR S SER AT, H A AR A [ A 5]
BT PR 1.5~2.5m, MARITE, ERKSEARIAIE X e AR a4 J5 T N2 . ST A L
20 90 FEACEEI IR S Fh RS, BLOA BRIIT. AR, IZREE 10 RAME . AT 7 91 R#dE[L] [2].
FEILTAEVEM I, SORARAIIERE 4 J LRizegsh; 5 A ERJFE, FRARR; 9 LA RSITR M
o MR KSR LEAT 100 d £4[3], RELERTE, RECEMRE, RARLEG, PRE1-2 g,
RECHEAN LA cm Kb, BRISH RS, B 5HETR 1. 2. 450 PS8 E 7o
i e, BRI v I O S A5 o IR0 ML 17 9 ROR 2[4, HER SRR I T 24
fh DRAEVCRIAT B fhAE T3 AR 20 9 B BR[3]. 2018 £ 9 H, E X DAZAAG 7 DATBOF AT A
& “2018 £EEE 10 ST, R RRARARIAERCR SEFIH & dh BERE, DB E SRR BREAEAR L SR AL T
KK Rl 55 o

AR RS FRBRIIAERK A, 2278 5575 T (VI F FU R R Bl 32 B T R TAR B AL, AR STk %
SRR, WU A G AW IR AR 5] H SRR, FRE S (O i 7T AR B A A
SURRHEE . BIAREE . A SEAT T R ESUK[6], JLE TR KRN OB SR [7]. A
b, ARSCHEFT T 1 I 748 74 A X S SRR AR R S st m AE AN [FER U H I IAE S 3K L L B
ST TR R T S Ve S LR PR 5 B (PN ) B AR A UL , DA A B RSO B e B S A

2. RGBT R

RIGHE 5 L 48 5 A AR 20 9T 52560 5 b 22 SR B A6 e, 32 el 7 T30 7 45 1 B — -5 4
B, BTG RS, IR 270 m, JBEEIR LRI TR, A R O IUZE 4
WRFEZ, HBAL. BRORERK, ZETFHENE 430 mm, SEPETE, FH5E75C, FH
FIRFIR S 5%, ToAR 1 153 d, — A FH/TR-12°C, S E-31°C, -t A P39/ 25°C, f i ik 40.6°C,
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72, 4FH K% 2850~2960 h, FZ& %K 1700 mm, A GMEwL, pH A 7.2, LEEE
100~150 cm.

3. MR5A*®
3.1 RIER&EFR

M 2014 SRR ) SR AR AERK el R B E 3 ARAER M S5 SR H RIRER (SR8 BER 2 5),
2020 £ 9 H 1 HIT46% 10 7 21 H, 4:6% 10 d FERHR AR PO B db 4 DI AL S RESER R 52,
FEMRPERE SRR 100 g, HEREE 6 9k, &1t 18 MRS SRAM G BOIRSEL RN 3 4R, 7E-16"CUKFE ¥
RERAE, FIGL

3.2. MRAFE

AR B R ARAAE R ST R . . By, TEAF. 4R C (Vo) MnliE Tk E Y 6 Fh
B IR B AT

EH RIS BRSO L8] Bl R A 7 ORI e, LA TR AN I S & &
oy Jeda e, DA T UERR9]: AT S ERMARZERNE, SRURFEHOR-3- MM
[10]; i & &R FAR AR L G2l g, FHEEAE - AT ULAr e e ETH e 765 nm OGRS, LI B TIPS
Y, DRt B FRNESNM R S Bm & 8[11); sk Ve & 2RI GB/T 5009.86-2016 ki 5E )
Jrik, KA 2,6- —SEEEm eI E s AUk AR TS AGE[12], TE 20°C FHT G R VR
AT 22, MR ZIBE R Bkt nl R & & . AR E S IE 3 k.

i1t MK FH Excel 2003 & SPSS statistis V21 #4317 .

4, RS54
41 EBESETH

Table 1. Content of active substance in Aronia melanocarpa fruit

=1 BRBRIEREEIREER

H 1675 & mglg A mglg S mglg e mglg i E T % Ve mg/100 g

9H1H 1568+0.167cBC 13.230 +4.660bB  10.179 + 0.597dD 1.855 +0.149cC 11.62 £0.889bB  30.167 £ 0.961aA
9H 11 H 1.726+0.136bB 23.506 +5.333aA 10.588 +0.344cdCD  3.353 + 0.288aAB 12.84 + 0.375abAB 30.183 + 0.691aA
9H?21H 1522+0.044cC 22.635+0.665aA 11.655+ 0.874abAB 3.075+0.098bAB 12.56 + 0.808abAB 27.201 + 0.716bB
10 H1H 1735+0.115bB 23.778 +1.680aA 11.249 +0.538bcBC  3.381+0.274aA  12.83 +0.887abAB 27.740 + 0.441bB
10 H 11 H 2.032+0.058aA 26.466 +3.394aA  12.454 +0.386aA  3.203 +£0.232abAB 12.33 + 1.192abAB 24.296 + 1.519cC

10 H21 H 1.721+£0.109bB 22.793+1.771aA 11.494 +0.573bABC  3.039 + 0.236bB 13.32+0.962aA  25.570 + 0.394dC

E: FSEHE AR RS FREORTE p< 001 LEFREZE, ARG FRERIE p<0.05 LEREE.

M1 R 1Al AE I, 9 H 1 HEAZE 10 H 21 H, B RARAITEMCR SEiE T R & B AE 1.522~2.032
mg/g Z 8], Sk R T IEEE G RS . 10 A 11 HilfeE R SRR R0 7368 2 1
#, F10H 11 H, ERSEARREME, 27 2032 mg/g, &9 A 1 HRELRTELRANILT R
TR 13 f5, S H M REE R TR EER(p <0.01); 9H 1 HKIH 21 HERBEK, &~
B 1.6mgly, X FH KA EEER, 10 H 11 HiEH &8 820k 508580 T .
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Figure 1. Change of anthocyan content

Bl E5ESETUE

4.2. AEENEK

HHASEAE 9 H 1 HEAK, Hv13.230mg/g, 9 H 11 HZE 10 A 21 H&EH#E T 22.00 mglg, &%)
7 22.635~26.466 mg/g, 9 A 11 HEEH& &2 9 H 1 HEE S 810 1.71 6%, Ui ) F Sz a3 B s
SEA A 10d EP ﬂﬂ SRS, 310 H 11 HHEE & A 88(E, 5 26466 mglg, &9 H 1
HsEER &2 2 65, MESECERMIK. BT 9 A 1 HlEEE KT 4 B R0 5w & 240, HihH
WIS 2 R ﬁéﬂﬁ%ﬁ%‘(p < 0.05), IR G B o B AR A YRR R — /K, L 1.
2.

11 *

9H1H 9H411H 9H21H 1051H 10811H 10821H
H

Figure 2. Change of flavonoid content

E 2. #HES8TkE
43 HEREESENTHK
OIS EA 9 A 1 HREIREE WA & =K, N 1.855 molg, 55 &E TGty
SEERWEZE@P < 0.01), WE1. F3, 9H11~10 A 21 H, A& EL SR BIAN B E R,

KB T 3mg/g LA, 29 H 1 HRELHHEOESE 1.64~1.82 1% 9 H 10 HE &N AIfE A& &
BAARE, EAREREEZRKF(P>001), 10 A 1 HEOHSEARHEME, N 3.381 mglg, MG
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Figure 3. Change of anthocyanin content

E3 teESETKE

4.4, REPSENTWK

M e R 9 A 1 HEAK, N 10.179 mo/g, Bl RSTIZHET e, Sz in, £)10 A 11 Hi&
Pl KME, N 12454 mglg, &9 A 1 HEMESER 122 4%, BEE 10 A 21 H, SmEE 2P R
B, 91 HEMmEERTIOH 1 HEMmEE, HoFZRIFILREZERPp > 0.01), 97 1 HAHmS
®2H59H 11 HELEREFEESS, SHMAHNAMm S EYEIEEER, ESRRAR S5 & &R
FCT R e MG A& E(p < 0.05); 10 H 1 HRSMEmSEEAMKT 9 A 20 HEMm&&E, H
THEZFTLRELER(P > 0.05), X BN RSELM SR G EEAL TR —/KPFZE; 10H 11 H
BBy S BARIAR] T e, B9 A 21 H & 10 A 21 HZ [ HE 4RI E % 2 5@ > 0.05),
W7 1. K 4,

9.5 . : : : :
9f1H 9H11H 9H21H 10A1H 10H11H 10H21H

H 4

Figure 4. Change of the total phenol content
H 4 REAEETHE

45 Ve SERNTWL

9 H 1 HA11 RSz Ve SERAME, #550.302 mglg, NEmiE, 9 H21 HE10 1 H Ve &
HAE 0.272~0.2774 mg/100 g . [A], XPFHRIME RS Ve SRIFEFREFEZES, HPHEMKT 9 H 11 HEL
RURSEH Ve F(p < 0.01); 10 A FAIMPIR Ve Ml & E &A%, 7E 0.243~0.2557 mg/g 2 [A], 32 |H]
A EBEZ5F (P >0.01), EHHEMT 9 H21 HE 10 A 1 H Ve & (p <0.01), VilAREE BRI R
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SZRIBHT RN, Ve SERRPES TR, Mo H LARSmIAES 10 HR A, Ve = F%T
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Figure 5. Change of V¢ content
E 5 Ve 22T LA

4.6. BN ERIRZEN

M1 K& 6 AT LAE H, RIS BT R AR TE A AR (9 H 11 H) & &E&AK, H 11.62%, 9
Hlﬁimﬁlla AR TR & N 12.33%~12.84%, EAAM 9 H 11 HZ 10 A 11 H R SLRnl %
PEETE S ESRT 9 A 1 HI S EEEY & &, HIFRAARREZRK(p > 0.01); £ 10 H 21
E,ﬂwﬁlﬁ%ﬁ;ﬁﬁ,zﬁTmam,@59H11E§mﬁﬂ15%§%ﬂ%ﬁﬁ% TrEN
BIE R 2 57 (p > 0.01), ERAMIMHIH, R4 9 H 11 HAI10 A 21 H 2 F AR A6k AT i 1k & 4
TEZNERTEEP<0.01), H 10 A 21 HARSZANEHEEEY & 82 9 H 11 H SR 56 4 o) v] v
Y& B 1.15 5.

14 r

[
W
o

=
w
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Figure 6. Change of soluble solid content
E 6. FAMERYSETLE

5. Wig

HR. Wi, wOFYETZmEYR, 9 A 1 H BRI S MR 7 e, (H IR s
P CLE8 AN B AR — B, I I LR 0 5 B3 L RS R & A, B SR S PRk v A 24,
XA Z By W0 S35 i o IR A B, IR BNEME 5 XN 2O RS, K, HEER. &
Wi J By R AR — 3, HSEAE 10 A 11 HikBEmE, SRS, B0t & & 3R i e (A 7E 10
H1H, sl 167 R L am & R EEE M R 10d, BEEHE & IFEBEIC. KRSz T
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TR, A, SR, WA 4 MRRMER. SEEAETFRNSE, EhER RS R,
KB T 3.1380 molg, HURE SIS B, AF] T 21335 mg/g, WEEERMERAEE RS ERS, 25N
1.616 mg/g A1 1.603 mg/g, & HMRIAEMAE R LR H 10 HJE), HEEE& 22 4 Pl 10~12.4
£, RS R WHER M 3~4 £, AR FTINE R L G T =P8 8 1.747 molg 2 & T HE
AR

ik EREE[LATIE T 4 FRET A RE LA & &, HS =T 1.982~3.567 mg/g . [i], 2 5L R ek
RS IR R TP RE) 3~5 i o

9 H 11 H i H AR TEA R 200 Ve & B 5, U SR ST s E NN #x — B B Ve 2 i
B, UGS RS RE, Ve SE MK LRI .

LR AT A [E T AT R SR S A A R R, RSB E SR, JRERGSE 30 d
FRI IS E) LR T — MR SE KO, JAEI T 12.5% A4, 2 10 H M), ROz maE HR i E 2 4is )
T 40d Aitr, RPUEHCGRES, MAoRSLOATME, AEEUNER, XN —FHRVAEETEY S 2l T
13%, XAJ e R LRI EKE FRFA K.

AH T R T A REERI 6 PN SR, AR DI SR o R B Bk &, 5 SR A I [ i
FI& K EAN A AT BEXHAIG IR A . fEH R (EOTH L E T 2mRE, MYbL2mrs %
RS RAFRLE . AR N TR R A AT S A S 2 2 R R [15], B TR R AR A REER, 1E
R AR ORI AR S S MR B T REREAT Z0 A, DRI R e 2 X R TS MR o B BRI R — e

6. &it

1) FBRRMIACHKAR S A RE N T 2By Ve KT & & .

2) FEIALBRMIAEMON S SCHE IR oA B AR B, B EF R fROE . S TUEYIRE R SR
SE 4% AR I B RAR(O AAT), TR R R SR T A AR B T RS S I i, B SR
MEE R, LR R INESS, £ 10 A BAkB)mig, BESEET R R

3) TER IR TE A B S UR AR S SR IAEMK Y Ve & E s, g 7 0.30 mglg, 5 AR HH R
SR Ve EEAFZERTE, MAERCHRAHNEK, H Ve SE2E2METR, N9 A BRI G
F10 A FA], Ve SR TR T 15%0L F.

4) SRR e A A ATVA TR B S R, E 9 H 11 HHFAEE 10 A 11 HiX—Rr B i al v [
TEV & B EEARYERFE— MR R VS E N, PSRN 12.6%. R BB, BT RESKERRF
RArEEE R S BN, 559 H 11 HE 10 A 11 HMR @B EE By & 'ERaREER, 5%
SR 56 A AR I R YE R B3 E R

5) LEA o hT, TEILVEHLX, HRAIRAIEME B RrRBOHN %2 9 H 11 HE 10 A 11 HXH), X—
MrBeRil, HAEE &=, Lt 8. 2. rEkEEY S 80 TRFEEKE, mRRT9H 11 H,
BRI, B Ve BER R, (HZBmAEMREEIFEAEEF/KFY, 10 A 11 HRUSRI, R
Ve HERE T, ZMAYREE NEs, R .

E&ImHE
LT B RN BBt SEAR B Y 45 T2 Rt 8 % B4 52 #7001 H (2019DD206530)
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