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Analysis of functional composition of Jaboticaba by
different process
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Abstract

This research mainly to explore the Jaboticaba under different processing and preparation
conditions, which is planted to produce the fermentation broth, jam, fruit powder and fruit vinegar of
the Jaboticaba. The analysis and comparison are carried out under different processing and
preparation conditions. The difference and comparison of total anthocyanin, resveratrol, superoxide
dismutase, low molecule protein and ellagic acid content. After analysis and comparison of results,
the content of total polyphenols is the highest 44.82+0.89 (mg /g) after fermented directly from fresh
fruit. The fresh fruit is dried at low temperature and ground into powder, with the maximum ellagic
acid content of 12.799 + 0.12 (mg/ g). Fresh fruit is made into jam, with the highest total anthocyanin
content of 57.39 + 1.20 (mg/g). The fruit vinegar was produced by fermentation. Except for the
content of low molecule protein, which was similar to the content of fermentation broth and fruit
powder, they were 20.63 £ 1.61,23.84 £2.51 and 20.52 + 1.21 (mg/g), and the rest of the composition
was not as good as other samples. In the fresh fruit fermentation broth samples, resveratrol was
produced and detected, and its content was 2.14 (mg/ L), while it was not detected in other samples,
and SOD like enzyme (superoxide dismutase) was detected in the fresh fruit fermentation broth. The
highest activity is 49002.5 unit/mL. Conclusion: Jaboticaba is prepared into fermentation broth
processing method with fresh fruit, and its total polyphenol content is higher than fruit powder, jam
and fruit vinegar. The commercial value of Jaboticaba the establishment of composition content data
are relatively improved, which is more promising for the future Further discuss the research on the
antioxidant mechanism of Jaboticaba and the development and utilization of functional and health-
care foods.
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5% 55 - (Jaboticaba) fhfE i %5 » 2244 By Myrciaria cauliflora » L Myrciana cauliflora Berg. 5y
RS EES » —F A4 4 HIRE > KAV E LlPaulista'd 'Branca' & » (1% NSRS
E 0T AR mfE 2L 'Ponhemas' [y T - ZERE LA - [REREIREE - 28 H Rk
MRS AN PR ED o BE AT - YA TREOTT » SRR TR ARFEA - 28
RREZER > 2~3 A7 R E - BEARENE - BERGVERIN - REREERGEE - &R
O R RIS > R HEl o WS Ry 13~17 Brix® > BEAFERLE > FHEHTT
1 SFEFZEYE (2.8-3.8% DW) FBLE(18-19%) » & 100 ATTHEE Sy 45.7 KR Koy
87.1% » tig/KAL&W) 12.58 N5 » EAE 0.11 ATE - ik | 200 » Bk 7 20 4R
Bl 0.02 Z75% » 442 B2 0.02 =57 » 442 C 22.7 25 » $5 6.3 =77 » I 9.2 =3¢ » § 0.49
25 NAEEET 1~4 i o MRELZAERF 2L &) (Pyranocyanin B ~ Quercetin
Isoquercitrin ~ Quercimeritrin ~ Quercitrin ~ Rutin ~ Gallic acid §7 Ellagic acid &) ~ {5 % ~ 4
= i K2 BEEE(Wu et al., 2013 ; Alezandro et al., 2013) -

7B R N ARG < depside i E - 82 Fysg B 5L % (Jaboticabin) » Depside [}
HPEASIE ~ PLHIVIRSE KSR FEN  ZEREAEEE BAHRGREAHRE ~ Fie 4Rt
Je H IERIG 4= 5575 M (Reynertson et al., 2006) - 5 EF 5L 5 K7 0T34 fi11/5 % & A5 25 5 (HDL) W05
e 5 ZRHHTIE R PR TE P B ARSI B ~ s hnimAE T oL E F f R e i R AR R B R
{E (Alezandro et al., 2013; Batista et al., 2014) -

NN R R ZIHAE A B A - PR ACHIEE R LUE 2%-3% A g E R H H
B E M S (superoxide) » 548 HEE A LR ALE o] RO A | LB E A0y B AR R -
FELLRETHAE R LAV E » [H ik S (bR EAVAETT (Kaur & Kapoor, 2002; Halliwell, 2009)
BIGRE T S B <2 e 25 = BE 77 (chelating) ARHTI < J& B T (R EALHYTORE » MDA
BRBINELEEZARE - Z2FHE( L2 BN > Bl E&KE(LMmME ji5ds (Sang et al,
2002) -

HAIEFF 2R E R EY SR LBRERR % - SEiA(LE NBEYN SIS 8%
FLRCIEAHRE - AHRAR & (Huang et al., 2006; Teow et al., 2007) f5HHAEH RIE ARG ITHTEIL K
AR E HEREE ) Ry fiian EHY 50 £% ~ dEfthan CHY 20 % - HHEGUSRE(LAE ST rl4EFr IR R4
A4 ~ SR LU E TR M ~ Se S M ETIFFARAYRED - A3 e N K7 4Rt ERIBEREE » A
BhAREAREARAY AR B AR - B TNRE R Rh 25 WERY & i R TR R S R A I MR R T
FEA MBS BRI G » DAYERFBhAREEHY 58 B M R R R [ B i A AL - BE SR BT M - B0
B I TEPOMME B ~ AERAHREEAL ~ IREGEIRIA ~ IE R K PUEEIIRE

2 i (Resveratrol, 3, 5, 4-Trihydroxystilbene) @i Z B8 » HHEY)Z FIHF R ~ %
HMNRIRINEORELIN P EE —TENER - BB R NER - Kb EEEkE - w5
-~ AR - BE ~ (ARSI H DAL A & 04 #m) & B i % (Cassidy
et al., 2000) - [ &z he A HNHE MBS AER AR - DUERIEL - LR aE-E
(Leeetal., 2015) ~ JE/DHgHiHT(Rubio-Ruiz et al., 2019) ~ FiHEHE(Rodriguez-Pérez et al., 2017) -

MEEII LEN - EEENEEEEKREFEER  HeEsE s & T8k EE -
St~ Bz - RESEEINE R EE D o FIMEARE &M TEEEE T - B a R AMET]
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DffELFHEHEEEEE  WESHEKEEN - EREMrFEERERTEEYE
(Steinkraus, 1994) - 28 RN ERITIR 3~4 Kb e %8z - Frll&CE#HRE/ERT ~ &
SRAISL( Duarte et al., 2010) - FERANEE L - HAEMHRTE - SEEE
T H 73578 JJHY7K S (Balerdi et al., 2006) -

SR LA EPram o AR REE RAVEER - DA A& il CREB Rl - %?ﬁﬁﬁjniﬁ
A ZEEN - AT I TR E R A » B B ARSI T N E R RS
B3 B A PR IED R EE Z RS oo iR B Beny 2o H Y -

il HM

"~ MR
AT IFUR 2 2 E R R RSP ATER R R SR EITT0 > Rk
BB ~ SREG ~ SR R Ry BV FE s LU HS AR IH E -

— BERSEAENLREE T4
(—) Bl 520
I R ORI ER A 25— P B (starter) » RESZETRITFR > BL RO ZKEHR &R R BB
WepE e o EPRE(LIESE - AR ERF R DI AR 35-40°C 100 mL /Kt - A% -
AR SREE Ky 24-26 Brix’ » JRA0 0.03% E{LIRHYERRIE » PR-PHEITIRZERS - SHEH
Fy 14 K - BIEE - 5 B BB 5 RO s - AT EFEE R - IR
R 65 Brix” » FHEEEE HHIEAE o SEURRIE - BIGRIIE SN - TEH &R - BEARIE
BEEME ~ AN TRERK - BERRE O RIS - SEUTHE S E T
(RBEII L=
DABF BB ST RO IR TR Ry 5-7%(v/v) > TIILA 1% BERR IR 34T > m s B Rl
180 K - SREEHERZ AR - RSk R I o ArER = T H 2 2 EH

(EREMTI5=
RIS BRI - 4E RO BU2/KIEkE » FRETEIRIERICRIE - HZ2 e B R0
& 121°C mErmbEElRE 5E R > [FSEEERbR N AR SRl TH H & ﬁ
(POFAH IO L=

S RIS R 5o HiEZE B =K% - & 48 CRIRMERZ 72 /NIf% » L=
SRR S > SR E iy 40 mash FLICEAE @ HEE#ELE 1600 rpm > 5ERH% > #ETTIT
Mgl S R T H 2 2 1E

- RERZBOTHE S REIERHA

PR AR o AT AR S B~ fEE R - HEERE - =S ME SOD like B E

(superoxide dismutase) ~ {57 B 44E H'E M EACRAZEHE 77500 T EREA -
—)4E M (total phenolics)& & 7 47 11(Sato et al., 1996)

JF B B 7E 5% #H % B (Phosphormoly Bdotungstic acid) #F & %7 (Folin-Ciocalteau’ s
reagent) {1 > K} (phenol) 7] LU [F $H(Molybdenum) - Fir DUE B dn AV AR ER A 0 - HI
i 7EEL Folin-Ciocalteau’ s phenol reagent 7 7 1% u] DIE 4 @i 2 HVEE 4R 0@ &) - [(RIE
PR i (Cyanidin) k2 & R EE 2B 77 Rl BL 80% HVHHE /AR AR E —ERE -
ZH 0.2mL i A 0.8mL HY 7.5% Gelasinzsi @ JE &5 1A ImL Folic- Ciocalteau's
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phenol Z7 > JAZE0E NLAESE T REFE 30 o088 - FIH e EEH(UNICAM-2.06V, UK)
I 765nm N HISEAE > HH Cyanidin fYREAE Hh&RE T BRI S & - SR 2 a2
100 N\ ZHUREZ B P& Cyanidin equivalent (CYA)Z 7872~ (mg/CYA/100g dry
mass) °

(DFHEFZ S ENMIE (Suda et al., 2003)

{EHFZEEUGIEENE - TER MRS T A LUPEGRER flavylium [5HEFf8iE - AKX
EEBERA Fuleki 1 Francis FYEZERE =80 - KM AR - SH6R V- WAEHIK
HY 2 ml 5% » OB E M LURE M S SR pH » f— pH & 1.0 > 55—17
pHA.5 o FU{DFRRER ST B DL Y EFE R HIEAE 520 nm AYIEAE » 15 Al (pH 1.0 )81 A2
(pH 4.5 &) » LA MIAHGTESE 100 ST/K R F St HE R 20 -
HIEEF R E(mg {EFF/100 mg ZHW)

(A1 —-A2)x Fx MW xV x 100/¢ x
MW: {E5 24> F & DL delphinidin-3-diglycoside 2 4> F& 518.5 31& -
V: R HRAS TR (mL) -
F: MRk %y -
€ {LHZE 2 EZH B4 8 (Molecular extinction coefficient) » L delphinidin-3-diglycoside
TE5 0.1% EREHYH EZ AR 2 W58 ¢ 18 301.6 315 -
(S BEEEREAIE

FMASRORERENTE » &M C-18 reverse phase column(Mightysil, RP-18
GP250-4.6,5 mM) > f4&1HH 5 10 mM BiE(65%)F1 Z85(35%) » %k 1.0 mL/min » LSRN
SR RIZEHIE - R Ry 310nm » JEARGTER 10 «L -

(PU)EsE M SOD like FE 22 HIE (NBT SEAYiE [ % » Flohe & Fet, 1984)

AREERLL SOMm HYE I #1 R 4% R (pH 77l By 7.2 ~ 7.4~ 7.6 )2 8.0) » IER &I (48
BEFE 3.0mL) &7 2.4x10°M HYR%EZ ~ 0.01M fJ L-methionine ~ 1.67x10* M BNT £ 50
« L REFEEAYA- SOD A2 5 GRS B 0.0 ~ 20.0 ~ 40.0 ~ 60.0 ~ 80.0 ~ 100 U/mL) ° jA
13W 280G - RIERCIRBDER IS 2 B4 EEE Ry 12 om » HEFTEERFFE » A6 2L
TR AR 560 nm | EFTEM] - Eosk R EEAVRONE -

(& FEHEHEREAE

DUk R 0 720 B i/ NS 10KD 758 2 /Ny FYE » (5] Pierce BCA

protein Assay Kit Jl7E 7 HER /Ny 2 REHERE -
NEEAEERAE -

SEHEEE R PRSI - P EELE T 774(2019) - FIF S RURESENTE -
SMTEFE Ry C-18 reverse phase column (Mightysil, RP-18 GP250-4.6,5mm) » #8fH f 10
mM HEEE(65%)FIFFEZ(35%) » #izk 1.0 ml/min » DURSMERAIERE @ & F 254 nm >
ARGy 10 L -

POfE AR LA R SR B A R - BT SR E T - HAHR TR 2 B E =N
Cyanidin equivalent (CYA)ZE#FE <7 (mg/CYA/100g dry mass) ° (L 2 & &= ir A mg/mL 2=
T o HEERES SR mg/L TR o =rdl SOD like %2 (superoxide dismutase) S & LA



NOEAER F e hOeIR-F- Lz EAT

unit/mL FRZ - K3 T EEEOE S8R mg/g FonZ KEHER & B mg/g RomZ 5F -

2~ ERESTER

AW G R M TR S ~ SHEF R ~ H3ER ~ SOD like j&HME: ~ £ TEHE
EHERECRGE > W% 1 For o BT AZEREARAL &8I RegahiltaE -
FagE EAR DA FEIN T B 7 B R a2 Eha b il iR ~ Hr ~ R RORIES: > & anta ]
BIAR I T HAR 2 W) ~ S05E 2 - HEERE - SOD like J& M ~ Ry R4EEHE KEH I
%o BRMBEN SR E > MR 2FUR -

FEARMIG R B DEBRRES MmN S ERS 5 44.8210.89 (mg/gallic
acid) * SOD like FFZUEEE BIVE R R 49002.5(Unit/mL) - SStfglt O #E Ry - H
S8y 2.14 (mg/g) » WE 1 For - EHAMERGST AR M E S8 - RS a e sl
M RNTEEEEER AR HESIERVEE L AIZFMAMETSERES 12.7991
0.12(mg/g) > (HEEF RN EE 2.28510.047(mg/g) > AIEFATA AT & ER(K - FERILIE
HROERS 57.39+1.20 (mg/g) > HEMERKST S ERS - RGNS E TR R AETT
EEde - BEPR RS IRy > (EEMHR S THH A2 E B RIEVERR SRR - ey
TEHEEAESE 20.63+1.61(mg/g) AIERFE -

7 B ARSI TR R FIRYEE MR > &R frse ® - A EII B RSB
SEHEEEAHBNAZRSEEPE > BN R T REH A ENRIE R BRI EE - bt
PEELNENE - TEHAEZL N - 05 - BEERE - SOD like J& M ~ R/ R4EEHE KEH
% BROTHH R ABEEERL - FEREBERRTES > RS EEEN
PRRER Y - S H HARE S 22 BR AR Sy - SERRER e AL B R 2R - (B ERAE Y
aE o BEAEREER > AR BRI EENE T TRERNZE  MENEE
[ - EEERM T - Pl B RER &R -

SAENIR R TSR E S - REREEE REH MRS - 41E 1 s > EEHEAD
TR - SN - STEERE I T8GR - HEPE(ESY)EL SOD like JHMEHYE
B g IR EUNIH o MR T R i S e R a2l BB I ) A
& - BEEEERMEASEERAR BRI ERFTARmT aERS - BIEFR
SEAESRK > BTG E R R BRI TAR S ROk aGls - BRin e & 2 E RS
e ERERHERI R/ TR 2R anfy TP F 281 SOD like JEMEZEH -
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Composition(mg/g)

| 0.147

Ellagic acid 12.799
0.072

I 20.63

. .54
Protein * 20.52

I 20.15

Cyanidin 57.39
b 28.75
I 20.37
44.82
0 10 20 30 40 50 60 70

B Fruit vincgar Fruit jam M Fruit powder B Fermentation broth

1~ BEREAFEMLEFERTASESE - SEEFR - o TERENE R EESE
ELES -
Fig. 1 Comparison of total polyphenols, anthocyanins, low molecule protein, and ellagic acid

measured by different processing and preparation of Jaboticaba.

% 1 FEEEACR FM AN S  STCH % - (FIER - SOD like H1E - (K5 T-R48
EHHNFREEE -
Table 1 Changes in composition and content of total polyphenols, anthocyanins, resveratrol, SOD

like activity, low molecule protein and ellagic acid of flesh Jaboticaba.

Cultural/ Total Anthocyanins Resveratrol Ellagic Small SOD-

Item polyphenols acid molecule like
peptides

Unit mg/g mg/g mg/L mg/g mg/g unit/mL

Flesh 44.82+0.89  28.75+0.74 - 9.02+0.2  23+2.51 7482.6

Jabaticaba

-Not detected
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% 2 BE RGN TEERTAREZE - 1653 - H22ERE ~ SOD like J&M: ~ (R T8
WEHE IR E -
Table 2 The content of total polyphenols, anthocyanins, resveratrol, SOD like activity, low molecule

protein and ellagic acid measured by different processing and preparation of Jaboticaba.

Total Small molecule

Cultural/Item Anthocyanins Resveratrol Ellagic acid . SOD like
polyphenols peptides
Unit mg/g mg/g mg/L mg/g mg/g unit/mL
Jaboticaba *
fermentation broth 44.82+0.89% 28.75+0.05 2.14 0.072+0.01  23.84+2.51 490025
Jaboticaba powder 43.66+0.16 2.285+0.04 - 12.799+0.12* 20.52+1.21 29574.5
Jaboticaba jam 0.59+£0.01 57.39+1.20* - 7.379+0.21 8.54+0.25  7482.67
Jaboticaba vinegar 20.37+0.29 20.1+0.39 - 0.147+£0.001  20.63+1.61  23500.5
-Not detected

B-& W
ST FE T RV R DI Il ~ EORBT S BT B E A R B an i TR KRS 2
SAR R EHIEER T - EEER o IT S FIR - F9 - RIEBUIRBESIURERS, - st

HIVAEST - SEIEEZ - HEEERE - SOD like JEM: ~ (R T RBAE BB RES &0
s -

| ZE B - R T iR BHN 28 - BEEEH 44.82mg/g - 4E1E
HEZaH 28.75 gm/g ~ SOD like &4 49002.5 unit/mL ~ K57 FREEH'ESH 23.84mg/g Bl
AEERAL A P E—2H 2.14 mg/g

2. 556 ¢ MEPREE LLEC = E AR 2B 43.66 mg/g BLEEFCRE 12.7 gm/g » {BFE SOD like BHK &
HEOEN S EIAN KB - B2 28 0E P ERRE » AURE - BRI e
TR/ -

3G E AR EEICHE & 57.39 gm/g BAEEIERE 7.37 gm/g - HERAHARY » RS2 EIEEHEAY
o8 MG RAH T B E R -

4 FRRE ] CRBH(FAE 2L 20.37 gm/g ~ 4E(EFE 2 20.1 gm/g ~ SOD like 23500.5unit/mL ~ {£47
TE4EENE 20.6 gm/g BIEEFCEL 0.14gm/g - (HEAERAMHAE & - #A SAERERERR 5 AR M
AHAERERSE > HIEPE B2 REY SR A RAEYarIFI A - miEk
SHR T R EGAR K -

DIAREHICRRER 2 RERETHA S B A [F] 58 8 SRV - G HER BN 7 =P £

B TSR S B - BAEREUR » KR8 R BRI 17 U R B R s

on 0 A Y PRI RE R T R i e Y M AR I I PR (B R iy - B ] R 3R B SR SR
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