& El oSS TN I
- 4 & Scopus B R B 01
‘a ,- I DOAJ M hEAHE DI FICSTPCD
MEBSCO

M EB DR BTHIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY MCA o ST % (WICT) 4%
M FSTA M SRR S TR R R B O 4 % H SR 45— Ji BE T
FATl  ISSN 1002-0306  CN 11-1759/TS 7 IST
PRI BRI ALK T B R T R AT R

& HEAR, RAHL, & o@, TALE, K A, M, INEE
Progress in Research and Development Prospects of Aronia melanocarpa
SHI Dongcheng, LIANG Shuqi, ZOU Yu, HE Litao, YU Yue, WANG Jian, and SUN Peilong

TEZR R BE View online: https://doi.org/10.13386/j.issn11002-0306.2023070100

FRAT RRIRGERE HAN SO

Articles you may be interested in

SRR AE Mk 2 W3 2 S B A D Ik St
Progress of antioxidant activity for polyphenols in Aronia melanocarpa

ATV RHE. 2017(09): 396-400  https:/doi.org/10.13386/j.issn1002-0306.2017.09.068
LT SR ) SRR T AR AR N S SR S Ar

Analysis of Domestic Research Status of Aornia melanocarpa based on Literature Measurement

£ Tl RHE. 2018, 39(23): 351-356  https://doi.ore/10.13386/1.issn1002-0306.2018.23.061
FEPIFUAT R R SR R AR T T2k

Optimization of Fermentation Process of Aronia melanocarpa Fruit Juice by Lactobacillus plantarum

£ Tl RHE. 2018, 39(17): 133-138,151  hitps://doi.org/10.13386/j.issn1002-0306.2018.17.023
PRI AERK A TS R MBI R MY

Extraction and antibacterial activity of procyanidins from Aronia melanocarpa

i Tl BHE. 2017(02): 302-306  hitps:/doi.org/10.13386/j.issn1002-0306.2017.02.050
TSR MR AECR T O ] o5 T 204 S BE P

Optimization of Enzymatic Hydrolysis for Production of Aronia melanocarpa Juice and Its Functional Properties

£ Tl BHE. 2020, 41(1): 125-131,137  https://doi.org/10.13386/j.issn1002-0306.2020.01.021
SRR AERIAE 0 P2 BT 2 A M HAR e T

Optimization of Extraction Process and Stability of Anthocyanins from Aronia melanocarpa

£ TAlkRHE. 2019, 40(3): 120-126  https://doi.org/10.13386/j.issn1002-0306.2019.03.020

KEMAFE AT, PAFHE LT E


http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023070100
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.09.068
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.23.061
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.17.023
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.02.050
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.01.021
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.03.020

545 % 4 13 4 i Tl B Vol. 45 No. 13
2024 4 7 H Science and Technology of Food Industry Jul. 2024

FIRFR, GRATARL, AT, 45, B ILAR hAE kT T 2k K T R i (1], i Tl R, 2024, 45(13): 315-325. doi: 10.13386/j.issn1002-
0306.2023070100
SHI Dongcheng, LIANG Shugqi, ZOU Yu, et al. Progress in Research and Development Prospects of Aronia melanocarpalJ]. Science
and Technology of Food Industry, 2024, 45(13):315-325. (in Chinese with English abstract). doi: 10.13386/j.issn1002-
0306.2023070100

FURBRINTEMBT I BE R R IT KRR

BRI, PEMHE, 88 W, AtLiE,E M, FE M, aNER
(Hriz T K FRAmA 5 TSR, #itii 310014)

W B ERRMIEMA A BHERBAMEG KR BRBMEMT S5, FFF S LD EER
5, BHERAML, ARE. KK, htEbhll, bok, RBEFKEWARFIZ. ERXRBMEMKRTERTE
o, BARERELNTA. BAERRMIEKS RS ART, REB, RHFHAXLA, HEITEHE, M
FUBETWENE, THWF B ALEREET ERBMIEMKT QG FHRL . HRAFRIK, AN
A BT R AR el Al K = e R R R 2B 5F,
KR ZRBMIIEMK, B, 2L, e IT A

hE 42K 5:TS255.2 XERFRIRAD: A X EHS:1002-0306(2024)13-0315-11 _
DOI: 10.13386/.issn1002-0306.2023070100 AT T [ g

Progress in Research and Development Prospects of Aronia
melanocarpa

SHI Dongcheng, LIANG Shuqi, ZOU Yu, HE Litao, YU Yue, WANG Jian, SUN Peilong

(College of Food Science and Technology, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Aronia melanocarpa is a berry with unique edible and medicinal value. It boasts a high content of polysacchar-
ides, anthocyanins, and various other bioactive ingredients. These compounds exhibit multiple effects such as antioxidant,
anti-aging, anti-inflammatory, modulation of blood sugar and lipid, hypotensive function, anti-cancer, and amelioration of
depressive symptoms. The applications of Aronia melanocarpa span across the realms of food, pharmaceuticals, and health
products. Predominantly, Aronia melanocarpa products are presented in the form of juice, wine, and powder, etc.,
employing rather straightforward processing techniques. Notably, industries revolving around this berry are nascent,
indicating expansive market opportunities. This review mainly focuses on the active ingredients, efficacy and the current
developmental trajectory of Aronia melanocarpa products. The objective is to provide a comprehensive reference for high-

value development of Aronia melanocarpa and catalyzing the growth of associated industries.

Key words: Aronia melanocarpa; active ingredients; efficacy; product development
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2018 4F 9 H, WEER DAMBER R SFAEIT
T R AR L APl AL, B A
TORTE SR EURNA B, (R 24 D AR BIR ARG
IEROT R, =i IR I EWER = 05 PRI, 4532
LA 1T JUAR B AT RE SR R U AL ARG PR 3. T
R IR TERIAR, DI TR = R IR AR AL
WROAE GG . 7= i T & Bl & R 22, $itkd
PSR AR B IR A FH 3
1 ERBIBRIERBEMER S
1.1 %%

KR KA F W) 2Ty, B ZF
HEPTE Y . PR IR AR AR Z2 SR FH 1 S A
IKZ PG AR G Tk, I SRR DS 2 20
TSR, BEFRRIAEMR S S v T By 2=
WHFAE—ERIZE5E . Zhao S50 5 S SL R AL AEARR 512
ZREA S AR BN LE oA T RRBELE AT, 2 BRHR
SCZZBE R A RN (0.14%) . FREZENE(0.73%) . BATHiA
BE(7.14%) . 2EFLBE(10.61%) . A0 (76.16%) . A
WH(2.31%) . HEW(1.25%) . 2FFUBRERR (1.43%) .
2 HHIE TR (0.16%) FIH BRI 1 (0.07% ) ZH Ak, H:
Hr AR BT UBE R 35 T FR AR [R] 2 st S it
A5 31 1) B ML R AL AE B 208 4 T B AR 4.56x10%~
4.89x10° Z[a], HilZhih 7 Fhepolgd kg, Hrpezl
Wi N 2 AR, E AN R 43 T ik 28 b 24
22.54%~26.02%"". H AT, BIEIRALI ALK Z I AE G
g5/, fife = X A5 AR (TR AT
1.2 ZEREUE

DARESR BRI AEARK 43 2459 B T A W TE TR
JRALAEFAETT 3 AET 3 L IR LA S B T e S5 22 1y
KAbGY) . SLMEE . BARERERAH LY, SRR ARANAE
FRIT 2 14 Z2 3 2 e 0 vy, R R SR I 2 o i i fEAR 4
SRz FEREIRARINAEACR S . 25 | i FLER i
BT SO AR R R 2 10 Z 1 2558, ST 5 DL
2 1o PEMLR AN AC AR S ) s R 2 R i H 22 1y
W o 1) B, A AR SR 22 T e e 1T GA
20 g/100 ¢ DW, JEAET 2R & HE2Y 10~15 g/100 g DW,
(RS e R SR B R b S B FRERa3A 76
JE A BT,

1.2.1 MRSy MfRsE—JEEEAT PLIR, LA
MERR | S S I R R 45 2 I I IR S L4V Sl —

FhIRARIPUEACHN ) 2 AP TR Y U7, iy
1R o5 PRI MR A BB I h 2 i 251k A P B
7.5%, AR B gt v B P Rl 4 ) e 2t DR D I 4
JERR (E] 1A FE 1B) o ANIRIFEETT 1 B RS 2R AT
TE—E 22 5, il 3 £ W S 2 S IR 1) 5 1 oA
79.0 mg/g DW, Tl i3 WV lifs FOK FEBURAS 10 22 h
0.171 mg/g DW, imAIK T EEHE 7kl A B
BRI vt & BRAEAE SR SR | Bt D i A
PR A I T, (L2 e 5 SR SAH AR

1.2.2 JEAEHE  ERIIEM N & R W
FAEYIRIFAET R . R ER R e R & i
Z1°h 5.22 mg/g, HAKIT 40% ARSI M EAbTEHERL
SR AT R AL, R IR AR AR S v 2
Prefe it AR R T B SRR AR S
HA R s ZU R v 1 R R Y . HATE A F
FEE T ECE TR . 1SS0 R R AR S MEL TR 55 IE
[8) 7 90 5 SR JER i A6 AR 1) S S e B e A T0F
5%, G5 REH, L) B AU E R S F R G E RS
FOEM T SRS R 1 SR R0 . A FITR A 80%
LR RN 4 A S PP BRI R AR AEAR P 0 5 2k
SyHEATHREL, FEXT T ASE] SR 4 SRR AR AL A EAR B
Y FEAETT R SR, KB A, prunifolia SRV EAE
HREOEEIA 47.9 mg/g FW, DUIFETEE B, Yk
NP

123 HR. AT WHEEBRBAIEw
PSS R Z MG, MiAER L B LUK G253
NHAZIE RO 435 2 -3-O-2 LB . K435 2K-3-0-
BRI REAPHLS . <4225 2K-3-O- A N 4235 2K -3-0-
AT (& 1C~E 1F)4 FhfE @il 4452 -3-
O-BZUHE 19 & e iy, 205 BB 1Y 67.5%, H:
WIRR T FE-3-O-FIH BT, 5 24.8%%, 16
AW RE SR A PLIE I 1712 #E, Wangensteen
AECU A B S =R O TRPEIBOTIE T 4 A5 Fh b
SRARINAEM P AET 28 & i, G5 R R 4 Fh SRR
AIAEMK A B AETT 25 R 204E 2.49~7.37 mg/g FW, LA
REZHFE-3-O-LRABE T M FoR . i AR S FIH
TRl 5 B 2 TS R o) B SR R O AR AR R Ay e B A
T TR, 19 B AL T 29 10.29 mg/g, LA
LB F -3 AN A bR

xR Z B & PHRBOT %

Table 1 Extraction method of polyphenol compounds from Aronia melanocarpa

PEROT % PRI J3E s, 275 3CHk
NIAE S 7311 RS ZE 0 FUADRKAE TG SRS XA A h AR PR A S W R LREAIME, PR [10]
PokiR e R R T P B B BORAR, PAERT [11]
A B R R A RE ek F AR IR SRAETRTE, 7552 SRIBURT ], 2 [12]
T A B IR R TR A PRI L, A S o [13]
A BRI L FIARITEA HILIA ) H o A v LA S AR TR, REIRAE D [14]
IR Rt AR AR IR AR 2253 B0 BRI B T SRR R AR HOR SRR ()AL, S0 AGAIR, AR 5 [15]
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Fig.1

1.2.4 SRl FESRRIAEMK b iy IS e a4y ot E 2
SELI R AT AEY) S R R RIS T, A 2R -
3-O-ZEFMHH | Ml ZE-3-O- 2L FUBFE F iz & -3-0-
HAENET (B 1G~E 1D ZRRMTemt 3 Frllfa
AR 2 BATAEY™), Slimestad 2P 18 1+ FH
Pissis P SRR AE P IR BE BTN 2] Eriodict-
yol7-O-p-glucuronide FIIAt 5 Fibfil iz 288 il 57, 8%
Tl 55 e T 2R AR ) T AR TR 3R FNER IR 1Y
&, (BELE BRI P i S E A0S TAET R . M
2R -3-O- =AM R IR ALk e 2 U
i m T, HAE BBt R TR B 1 B
i) 5 b A W e 2 e, e A 3R -3-O- S /b
EiEch 2.34 mg/g FW, MM 2 i & &
¢4 0.203 mg/g FW2,
1.3 BHlER

VLRI S35 B2 RE R IR I AEAR AR S X
PRI EZ R R Z —, FREERA, SRR ARAEM e 5
AR AFEERR . 28 TR . PUIR IR . R R A
PREZ AR . HrPZE TR & B, TEEFER
SRR AEACR T ik 2.97~3.53 g/LPT . BRILARANAE
PR P AU B A LR 5 eI, IX 2 T RES A
PR 2 5 FAL R vl S BT T R i i 8 AR
v, SR 2 B0 A i T A HLER LA ZURH 1R

Main polyphenol compounds in Aronia melanocarpa

3, ik 5~16 g/kg?”,
1.4 Hftr

B3 3R JURP OGP oo, BESR AR I B IR 5
HU R0 YASSHE R R ST 2R
B k42| i3 C AT, AEEEHEE T A
HHATS B & i 25 (100~550 g/mL), Hik g g 2%
C(5~100 mg/mL), = 4EE 2R C &SR AR
MEA D FHFDUEALRE 10— PRI RS, LR AN
BRI SR 1 ) o3 24 J2 BRI 1) 1.5 4%, Pavlovié
LEPVKEI T RS NRAN AR S L SRt SR A
P Y BRIGER, KA 0 BB H BT R A
45, S BT h 85~498 mg/100g Fl 14~408 mg/100 g,
M- 2T P SRR A AR S P ) B N, &
HZ°h 0.031 mg/g, HEEEAR NN 64%, HATLR
PRI T O M A S5 200
2 ERBRTEMAIING

LSRR AL AEAK AT Z R IE PRI, — RANIESE
TERH, SR A AE AR A R B A b fh . b,
Prde . BNV S5 LRG|« BRI . o A i aRAE T,
AEH(E 2) . HamxT SRR e & $5 A4= FRTI 24
FIAHSSH LT B IS T — 2 B RSR, (H5 R D RENS
PERI P A A & FE DR800 R i AT e RS2 TR A
A
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. P GSH-Px A AR — S
— - SN A . — Hig
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— BRSSO e | RRILRE
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FEEHFZE P 15T AMPK BRI = [ 1fiL B
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P [ UL SR R A G . ¥ 1fi 1T
- | YU
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P EIEAEAE mRNA ik $
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Fig.2 Effects of the natural active ingredients of Aronia melanocarpa

2.1 mEML

SRIL RN AR B TE M B B iR T
SALRE T, SRR 22 Y . XL
FIPTEAAE LT ZFh 24, G dhx) A b BEAYIEER,
548 s 6 1A, SREPUAD T A RS
PEAER, REARAIAEMCR L AT =ML A iE
A VL RN BT HEE, HXT H YT A b BE S 3R T PFAL,
R BN, Y2 DPPH H 3. I A 3L, &
FAEF A HEMTERRE T S T YA =R C, X
KRR AEAR P 46T ZR BRI AT B B LY
J7 2ok KBS AEAERIRY . SR SZEEEAR LY, EIRIR
FAEARK PSR ) R BSE BRAE T B0, X T e
Tt EAREEN SR, AR T R
BAF LM B AR R AR AR A AEMCR T IS AR PR ATk
Yy 157 AL lifE ( Superoxide dismutase, SOD) #1453 Bt H )ik
it E AL P 1t ( Glutathione peroxidase, GSH-Px) 7% 14:
AR, 55 o, PIFPYTAERERTE TR i 2 e s, 3]
TR AR e A2 R B AR E R R, SRR
FAEARKTT A E R — T A= 77 RSR BT A TR (it S o
22 M|E

SRR B BT A R AR A EXT AR )
I FFAr iR, PR UATE R 11 LR T FNZZ it s

<, e . !
Lifespanf '

Protect

RGBSR @F@] |

B ' !

B1]

BT P, SR AR AEROK SR T S R
PIAETT 28 & &, AU REER™S DL AR 455 i) SRR E
TIPSR G2 AT T S5, T HAAR PN S Ak B b
Wi . i 45 1k S B ( Catalase, CAT) 3% PE M N i
(Malondialdehyde, MDA) & 347 %, & B S b
AP SOD K CAT B&PEMG R . MDA & HFEMIK, %
BT R AN AEM K B4 238 o i s b A A R
Skebgnm [ i JRVERREE 71, INITIA BT R .
TS 2l IR (i ali Ak e S AR AEAKAE 75 SRS T
95K A 35 2K -3-0- - FLBH 1 A1 % 4224 3£ -3-O-Ff Hir
AFPHEHY PR AD T2 229 51, X PRI APAETS R A 208G th vE
BFREEE T AB S SRS, B AL ETY
H iy, BRI AEA R AR B i ML A B
A, T 20 R g ok i 2 BRI E 7 =X, S o F
KA ARG B e SR R Bt

23 %

JERE S NG | 2R 2R 35455 8% 3 A 35 )
BUARNEAEN T N o BRI, 38 B 1 S 25 S B IR 1Y
FEAERT SR PR 25 T LA SRR, (R
VEFIRE RS —, AW S S 80™ B A RV .
FFEFEH, ARG MG an 2 19 A Z2 B A5 HAT it
RO AR TR, OT LT BUSAE aRt> , RS ARRY
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ARTE , S5 FERIRIAERKBIT Tk IR MOTT AR5 319 -

AT, SRSkt Z MR B FEAAR N AR S M5
PRUEBHEAA TR I Wt 1 IRBE SRR TEAK R T
AR R R TNBS 5 5 0945 1 28 099 #IUATIE, I
5 92 hE: 17 9% (Inflammatory bowel disease, IBD) Y
b v FH 2250 RS L BEAE LUIAY T RCR B4R, FERSb
ARSI, AL AR EA SR I T P A A
#F-6(Interleukin-6, IL-6)F_ V&N ERAGZH AL - 40 i
4122 -10(Interleukin-10, TL-10) f#) 77 A= i /1> W 21 fifd
FUNEE AN NO | IL-6 A IARFEN +-o(Tumor
necrosis factor-a, TNF-a) 19 77 4z 3K B Pt 9 2 S 10,
L EHTRAE 20K A THREE N Z M Isr, R4
B 22 -3-O-FFUMH 1 Ffp e 2 &2 Ak, REAR
BhAEMK 2 W 2540 A 9038 FT T e i 28 5 = e BB s 0 T
G E VAT, L TNF-a 1 p-+ 3 # (Interferon y,
IFN-p) (195340, TS 2 S S RE ANy U A5 e R
I RRE AR IVE RS, R, W SR SR R A e A E S
KIR I ENGIT SIE ISP B T3z AT 5,
X HESIZG B RITE R & R AR LR
2.4 [EMPESFEEMAS

T R IR & s a5 | & — RV
WP . SRR AER A R E e S,
IR Py A AR5 30 A 25 W A e e AR AR =
HEASHG INZH R 1Y) S 2 B FE I TR 5 B, LA
AL AR RS, A SRR BTSSR
ERAC AU 5 2 B0, SRS AR AL ARk i Ok R4 36 -
3-O-2EFUBE H BENS 15T AMP O 19 85 P I
(AMP-activated protein kinase, AMPK) B2 1k, 32
R E R BUARTE RS I, BEARIMAE . AEIT AR, £
AN ET AT @ X T B0 PRI /)N BRAS B EA T e A
SGPREEE IS R I, IR AR SIS 2R
55 R TR A B W R IRSOR, H IO 5 45 24557
R . BRTAIITR B R IR IR IR AL
PR E A 1 B T AL ] 2 S o A S5 A A G
WAHSC I Z 05, R IR 2R/ IR 5 AR AR R -
1 (Insulin-like growth factors-1, IGF-1) . BiGHEALEE-
3-lf (Phosphatidylin-ositol-3-kinase, PI3K) 585 [
4l B(Protein kinase B, PKB) 4515 53l %, [FIHTHD
i — KL KT TV (Dipeptidyl peptidase 1V, DPP-IV)
1 o- 2B B P, FR AT R R IR B AR N,
FH AR R BVGY T, (AR T 2 — 5 e
AR R i i A e E FHP L
2.5 PEMLE

SRR ANAEM P AR R e IR N B2 40
AU 032 M AE 9K 2R 11 155 1Y S A0 B R D RE i
193, 3 3 B BB E2 AH G EF 2(Nuclear factor-
E2-related factor2, Nrf2) 4 =y vy il 55 ML £T 24
FfFE P, MRS B 8 MR EFS . Bl Ak
PR MR R BRSSO, g H A RERIEE ST
10% T SRS AR AR SS9k 3 d 5 R ET
gk 5 W R B #A, 28 d s R RS ET K

L AR R P i i i N S W = 1 e RIS AT K == C
ZE 5L i ( Angiotensin-converting enzyme, ACE) i
PRI, X 2 BRI FEMK AT 38 A 1 22 - I A5 SR 0K
KRGS, [0& 2 8500 i i I AR A
55 g8 TRESS B IR T TR NE R A EAk 22 Wy 1) & i R 2
REVETE, &I Z MRS MUBSR A —E RTT
SO, FFURAT B S RS | R0 1B W B2 AL, B 1%
EEFEZEAL. KRR Y 5 i B LS
A AR SRIRYT i MU 1) —Fh R B
2.6 ke

SRR AER U E ] E2E S P E
WA G, W RWILETE 28 AT LAY/ D E i 2
JERETE LAY DNA $51473, e 4i i 17 22580 I8
7 DNA #Fh A 1A I 59351, 5 S DNA #5i4i
AT R 140 51 s 20 B TR PV E S, Yu S50 SR
SRR AEMK P RIS B A5 5] 4 FPAET 2R, HE T 4h
Wriis /N BASE AL S Caco-2 i X FE TS 2 BT s R
BEATIPAT, S5 R 3R ], sifbIR BN AET R BESHR /N BR
FIL5 B 55, BRAIR AT M 28 0 PR 734 i S5 M ] Caco-2
AUMEEEE . AT, B TR AR e Z I HE I 5 5
FHRIARS T 253547 506 FH N T AR 12F 24 350 FE SR R W £
MR FED IR 10 0 —Fhiisis . A WFFEiE i
SEHG R IR, B BRI AEM 0 555 PR A=A
BT IR, AT LR SR 4R i PR T ARG SE FH 25 09T
JRERCA ARSI FIR ST IESE T SE SR I AEAfk
W R PRI T HERE 2 A B b G
fiff-2 (Cyclooxygenase-2, COX-2) FlZ5#k 2 2(Mucin
2, MUC 2) mRNA [k, AR AT 22 1 1% i ( Glu-
taminase, GLS) FI#S AL iz 4 SLC1AS BYZRIA
K, [FIBS AT mTORC 551 i A T i 25 A0
BN T IBEIR ALK, LR BT o, #iz
Hi7, ARZ WSS~ T BRI eGR4t
eV, (HIA T ZE 0 Z2 (194 P9 S50 SRR B B 4
JAPLHI
2.7 EHAD

PSR A AR AR 22 1 i LA A PR 1Y B e AR
BB IVER IR o PARKE 8 8 i iE A ) 5 1E
HAA L, ZREE W BRI, RIR Z W2 ot a) DAk
B E PR, SRR AL S S E R . R
JAER Y 3E AT AT SRR BT A B 2 TR ER B X R TE
/IS B g 18 B RE A I VR M A 22 7 3R R T (Brain
derived neurotrophic factor, BDNF) {521, 45 5 i
7N, BRI EM Z IR B =, SR/ N B
BB WS 18.23%, /NERK PN BDNF ik
I EHETR 81.39%, iX R B SRR IR AT AR RE A
—EMPETTYER . BRsZmizE RSN, SRR ARA AR
St v B 2k G Wi T B S P AR S A R S A
(Monoamine oxidase, MAO) [ & M ZAEHTHNARE
JABA, R, BER AR AT VE Sy — g B G T IR
TSR Z59), LAV — 248 s e s e E o
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2.8 Hfth

SRR AR PRI R A2 2R -3-O- 2L T
T LAy /b it 26 2 v L g 240 B 09 SRAE AR 5 4 A X1 -5~
P53k, PNIMIEES PM, (253 J1H A2 < 10 pm [
UKL ) X il 454 . kA, R AR I AEAREA —
REFNTRRCR, AR Z A ZER . I HRE
Pxot 4 w0 A 2 R BN L EHEASTEAT IR . AT AR AT
I O SR PR A R AR B, ZEFR U IR
AT e AR T 2R L RS R I R R, i SR SR A
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Table 2 Products and research institutes for Aronia melanocarpa in China
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