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Abstract

The fruit of Sorbus melanocarpa is rich in a large number of nutrients, such as dietary fiber, Car-
bohydrates, protein, and polyphenolic compounds. The most important substances are phenols.
Polyphenolic compounds such as phenolic acids, proanthocyanidins, anthocyanins, flavonols, etc.
are rich in content, and are closely related to the biological activity of Sorbus melanocarpa. Among
them, anthocyanins dominate, accounting for about 25% of the total phenols. They can protect the
body from free radical damage, and have many functions such as preventing cancer and protecting
the liver. Therefore, the fruit of Aronia melanocarpa also has a certain health effect. This article is
to study the extraction process of S. melanocarpa anthocyanins, further improve the extraction ef-
ficiency of S. melanocarpa anthocyanins, and optimize the ultrasonic-assisted extraction of antho-
cyanins from S. melanocarpa by orthogonal experiments. The specific extraction method is based
on Sorbus melanocarpa fruit as raw material, ethanol is used as extraction solvent, and anthocya-
nins are extracted by ultrasonic-assisted extraction. On the basis of single factor, the ethanol vo-
lume fraction, liquid-to-material ratio, and extraction time are investigated. The effect of ultra-
sonic power on the extraction rate of anthocyanin from Sorbus melanocarpa, the Lo (3%) orthogon-
al test was used to determine the optimal extraction process conditions. The results of the study
showed that the best extraction process for anthocyanins from S. melanocarpa was 65% ethanol
volume fraction, 6:1 liquid-to-solid ratio (mL/g), extraction time 20 min, and ultrasonic power 200
W. Under these conditions, the extraction rate of anthocyanins was (33.5 * 1.2 mg/g). The re-
search in this paper found that the ultrasonic assisted extraction of aronia cyanidin is more effi-
cient and takes less time. Ultrasonic waves cause cavitation between the sample and the solvent,
promote the dispersion of the sample, and increase the contact area between the sample and the
solvent. The dissolution of effective substances, thereby increasing the extraction rate, is simpler
and faster than traditional solvent extraction methods, and has a certain promotion value and
broad application prospects.
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1. 5|8

SRR AERK (Aronia melanocarpa) X4 AN EFEBE TS, J& T HHFHIRIEM (Aronia) J& 2 44
VAR, BB 1.5~3.2 K, X THEEERNAE A LLRDE, M. PORBMAERK R TS R AR AT L
LN RAFEHX, IR 2 1 ) PR AR AR e A _E AN AN R T 3R I vE X . R2R
HRAIAERKA RS BRI, R B0, RARL, REIERERUE1] (2]

PR MIAERCR S8 & 2 A0 E FR R UL E YIRS, BN & A 4 8 K A4 2R aw).
B S T8 M MR IO RS, Horb B 3 5 2B TR AN 2 IR S AT 2
JFAEH 2= MRS, X5 BRI EYEEAE 2B R, HPEF R A L6, K
25 Z MR G 30%, E0T LAEBRAYIR A AR E B, TR DR LA G2 B el R R 545
PEAT FUARIE R AR BRI AE R AR SR O A IR SR UL I, 1 HIEBA PR PUE. BiahiRm. O
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ML PI L AR BRI G 1RITIEIRE . ORI RSS2 B AR YIS 1R [3] [4] [5] [6] [7]. fEHFRZ M ZEEN
KGR, —BORIETEMRE, WA FRS. Ao FEH RN 3 B KA 2 B B0,
E BT KSR B RE Bt 1), 1) LR AR AR BCR LA . SR I b 2 R B 2 Bk, DRI SEb
W FUIE FE A S N KSR VEAR AL T R D, CRERIUEN A Z o R i B U U A5k 4% 2 A
TAED B T, A& — P B 75 ik DA MR BURCR T BOR, B Yol &, PR AR S, &8
FRREN R IR A RIFI R T 58]

TR, WHEHTHEGZMAYSME. 2ot IR S AE RS ELLK
e it S AT LA 43 R IR R R R 55 o AR SC LA R SR Ak SR S A D k), I FH 2B B ),
I R DRI ) OV ERIAE T 2, W SRR IR A e T R SR L 2T AL, DO R AR R
TERIII L5 0T R IR EERE 5 2% .

2. MMERHE
2.1. B8

SRR P ERARTFRAIRAR: 2B, GALH. $hER. RIEHIE-3-0- MR
2.2. RIS {EE

Scientz-1ID ZH U HL(CL B R ARG A R A ) UV-8000A AL 40 a] W23 676 B v(7 B8
ZHEMBEBA AR A F); HC-2518R A (AL 77~ A IR A F); EL204 HT 7M1 K -F (M
B4R Z A28 B TR A T,

23. AERSENE

KA pH R 2, DIRTEH R 3-0-HE T NS WA 1 mL, I NaAc-HAc £
VAW(pH 4.5, 0.4 mol/L)8{ KCI-HCI ZE3A W (pH 1.0, 0.25 mol/L) 9 mL, #£57, HANHKK A 1 em ML
e, DAZETRKACE R SISV S X RE, 43 J0HE 510 nm A 700 nm %KAM & WROG FEAR9]

1E75 BRI (mg/g) = Ax Mwx DF x100/(ex M )

A 4= (ASIOnm = 4300 1m )pH 10 _(Asm am — 700 um )pH4.5 ;3 Mw=449.2 g/mol, RIEHIR 3-0-% % Bl A EE 7R 5T

i DF MR FRAEEG e =26900 L/(mol-cm), RZEFER 3-O-5 %) Hi ) BE/RVE Y6 &% M O HREUEE &
F o 5

2.4. A E

HERRRR 20 1 PRAL 2 (0 S8 R AR AEMK 5.0 g, 4% — @RI — IR LR R, BT A
(A1 B A PPN KR AP R G L TEE DU B A AN, KK HHEE A R BN 60°C ., KifE
AR — I 8] J5 B 7000 r/min B BEAT G0, OISR 15 min, BOMREE 4°C, 208 B3GR,
JEH CLRIRE AT S AT PHIRSE I, G IF e MERBORIIOCEEE, THERBUR T RN & & .
25. BRERIT
25.1. ZEHEGFRSBAEETRIENENORT

HERFFR 2o FHUAL PR A SRR BT A6 5.0 g, WBORHEE DA 4:1 (mL/g), fEEEATIFE)y 50 W, SR Ay

30 min IAETS . EEZBEREF D E0 BN 25% 35%. 45% 55%-. 65%- T5%XT 16T L EUE (5
i o

DOI: 10.12677/br.2021.101008 58 JERZIEERTI


https://doi.org/10.12677/br.2021.101008

W

2.5.2. BRI EEXTEE RIENENFI

HERRRE 22 T AL 3 1) B SRR AEMK 5.0 g, ZFEEARF N 65%, TEHEF IRy 50 W, TR [H
N30 min (IZEHET, HEBRHL S 58 2:1 (mL/g). 4:1 (mL/g). 6:1 (mL/g). 8:1 (mL/g). 10:1 (mL/g)X}
AR S &S AP
2.5.3. RETEIXITE B KRB E R W

HERAPRE 2 I PiAL BRI SR SRR AER 5.0 g0 SEERFR D ECH 65%, RN 4:1 (mL/g), fEHEF L)
RN S0W KT, HEHEEUE 45124 10 min. 20 min, 30 min. 40 min. 50 min. 60 min X§ {£7 K
VeSO AR
2.54. BAEWEMNETFRIENENEL

TERA PR EL 22 3 i b B2 1) HE SR AEARK 5.0 g0 ZBREARFR 2 E0N 65%, MR 4:1 (mL/g), $2HUS [A]
N30 min, FEEBAEINRSHIN 50 W 100 W, 150 W, 200 W, 250 W X 1£75 2 EUR 1 50

2.6. EXT ik

FEFRPRIRIER b, B R RPN WORHEE . SRR (a]L A D3 AR AERAE 5 R IR R
U, R Lo(3*)IEAT B E i AR IR T2 44 F . IEAS IR R KPR L 1.

Table 1. Ultrasonic assisted extraction of orthogonal test factor level table

* 1. AR HRIUERZ R ERKF R

SN
K
A ZEEEF HU(%) B ¥R} H(mL/g) C HEHL 8] (min) D HAEIEW)
1 55 4:1 40 150
2 65 6:1 50 200
3 75 8:1 60 250
3. &R

3.1 ZEFRS B EERRERENE N

Wk 1R, BRI BUNT 65%I, SRERIRAEMAE T 2 (52 HR BE LB A AR 7 By 1
R BLIZET RS, 1E LR B0 65%2 )5, FBIRBRMIERIES R EIC, X
FREA BT LW AR AR 70 Bl 19 AT RE 2 6 AT 3R A A B R A )0 OB, T 2 S BUE T R AGIR IR
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Figure 1. The effect of ethanol volume fraction on the extraction rate of anthocyanins
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ﬁE%Iﬁ%Eﬁﬂbfﬁk%j&*fi%%aﬁﬁwﬁﬁ A ARSI NIURHA L AT e 18 e SRR AR 0 AR &
ﬁﬂf SERESE LG A HLEFIRIR 3%, 30 1 SRR A«

35 4
= 30
>
E
i‘:’ﬁ' 25 |
o
-H'g 20 -
15
10 + T T T T
2:1 4:1 6:1 8:1 10:1
FRRIEE (mL/g)

Figure 2. The effect of liquid-to-material ratio on the extraction rate of anthocyanins
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Figure 3. Effect of extraction time on extraction rate of anthocyanins

B 3. {REEEIXE B RIR RS

3.4. BENEMNEERIENERN

Wik 4 s, 2B D EAGT 200 W, BRARERIAERKAETS 3 10 IR B 8 7 DR 1 T i T v
A D AIEE] 200 W I AET R IFEIUERIE B Ok, 2 DRI 200 W IR, /675 KT BET T .
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Figure 4. Effect of ultrasonic power on extraction rate of anthocyanins

B 4. BEEMNEEZRBERNM

3.5. EXTEHMUER

W 2 iR, 22 2 B IE ARG 1 f L 405 AuB,CD,,s B ZBEAR R B0 65%- UKL EE N 6:1 (mL/g)-
FEHLET (]2 20 min, H A D)3 200 W, X5 IEASAER A & AB;CiD, R BT JE. XZEHT
IEAS SIS BT H A B A S B 1 A, VIR S, A IR, 4T T 2 IR SIEE o BOUE SIS 25 S R,
AB,C\D, FIETE HIEEE N(33.5 £ 1.2 mg/g), A,B;CiD, LT HKHREUE J9(32.1 £ 0.9 mg/g), A,B,C,D,
MR8 G 16 T BRI R R, 1 H 50 S5 MR G BEAR, A A WA I AFREE D, 3549 T
IS RRAS o B FARINAEHKAE T 2 A IR T 2N SRR E0N 65%- RN 6:1 (mL/g) $&HU [H]
420 min, A IR 200 W

Table 2. Results of orthogonal test
2. EXEWER

SN
5 FEIE (mg/g)
A B C D

1 1 1 1 1 22.3
2 1 2 2 2 24.6
3 1 3 3 3 23.4
4 2 1 2 3 25.7
5 2 2 3 1 30.6
6 2 3 1 2 32.4
7 3 1 3 2 26.1
8 3 2 1 3 27.1
9 3 3 2 1 25.4
K 70.30 74.10 81.80 78.30
K> 88.70 82.30 75.70 83.10
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