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Research on improving the value-added effect of
Jaboticaba active ingredients
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Abstract

The central region of Taiwan is the main cultivation area of Jaboticaba. During the peak
production period, it often takes two weeks to complete harvesting and processing, which easily
causes storage and processing pressure. Therefore, how to increase the value of Jaboticaba processing
requires the use of processing technology. Increase the value of Jiabao fruit. The processing of
Jaboticaba requires a lot of manpower and processing area. After the Jaboticaba is picked, it is easy
to cause spoilage due to ripening and fermentation. This research will use food fermentation
technology and supercritical extraction technology to enhance the value-added application of the
active ingredients of Jaboticaba. The results showed that the bioactive component content of samples
after value-added fermentation and extraction was 19.86% to 69.30% higher than that of fresh fruit.
In the analysis of antioxidant activity, it was found that the ability to scavenge free radicals was higher
than that of fresh fruits. The total antioxidant activity and reducing power were best after fermentation
and supercritical extraction, reaching more than 90%. In the comparison of component detection
before and after fermentation, no resveratrol component was detected before fermentation, and 3.27
mg/L was detected after fermentation. The anthocyanin content was 28.75 and 67.71 m/g respectively,
and the tryptophan content was 0.14 and 0.48 gm/kg respectively. The research results are helpful for
the development of natural anti-inflammatory or sleep-aiding products, which is of great significance
for the research on anti-inflammatory and sleep-aiding products. It can also provide value-added
processing conditions to solve the problem of excessive production and processing pressure during
the peak production season of jaboticaba, and enhance the added economic value of the industry,

making jaboticaba more valuable for research.
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mERECWMBILEY > EERRER Y depside (EYE » M2 BREERR
(Jaboticabin) » FEE R EEMRME T » &FEMIEE S HRE A ZRE » TEINITEE
TEREER L RER AT EMRLEY) AR EERESTEERUAEIN T = &K
A RE AN THIIMEAL - FIFHZEEROAIEEEE R 20 » 2T AR s Bl i/ B i
B - EFEE SRR - SRR AHL - SERACH R - PSP e SR SR A U U B
om0 WA S MG A SRR TR Es 8V 34T - UV/VIS ~ FTIR ~ GS/LC-MS ~ NMR 52,
HRU T Z B BELE MR T B A ERER o AR RSB E A DLad SR B Bl EE 7t
MRS A EARAVESR - Wit 82l BN KA 2 AREE I HIRY 2% » B 5
& B B R LA FEAVE SRS -

P B RNEMISR T A R TR B - N H R T &2 - jaboticaba 7E 2 /& (5
TRl o PN 7 HEREAT » SRR T IVRIERR 4 &£ 7 RENATERE - BV RE
EERBE - RREOEPEPES( Inada et al, 2021 ) - Jaboticaba j&— & 1] & I AY{#FHE
Yy HERNE G - W 4R - lEedd - a2 (Qiu et al, 2021 ; Correia et al.,
2022 ; Boldorietal., 2023) - REZEHFEMEMBULEY) » AIECE R - BN BR B AR

( Pereira et al., 2017 ; Albuquerque et al., 2020 ; Fernandes et al., 2020 ) » E5 % LY EME - 41
&AL ~ brEgEk ~ PiE ~ BRI E (Inada et al., 2018 5 Zhao et al., 2019 : Ferreira et
al., 2021 ; Geraldi et al., 2021 ; Da Silva-Maia et al., 2023 ) - Geraldi et al., 2021 t2EFZ2$5H >
jaboticaba AR {ERR R A SRHUR K L EVE ISR LEE IS MHERE - (Wang et
al., 2014)$1 ¥ jaboticaba & < B ¥ L1 HE & 4HAE BB DLig 76 E H  Hsu et al., (2016)%F
jaboticaba ZXH{4Ji%E 8 streptozotocin-nicotinamide #EFTHIIE]/ NEEAYES LEE JI R3S B AR ISR
A EREE o Sarkar et al., 2022 W5TEEHH - jaboticaba HRHY B L& YRINE o] LA &SRS T AE YA
il = Jaboticaba Z£HUY) n] (€ HERG iE Sl AL VI BEHY S B » A S ARSI - F R—TEEVT /KR -
jaboticaba FAEYEMMIEEM BB HAE IFI%HIEEMm (Massa et al., 2022 4 5 Lima et
al., 2023 4 ) -

HEESURRSINER TS LT E2STUMREZHEN - TEEEHBEET S bhxz<H!
RIEYFHIER AR T (Chiu et al., 2002) - REEEESR A CREEFURE R & » A DIEABEE
RNV THIRER T » BRI 5B FE MR 7 BEH AR < {¢ jaboticaba F 2 HUHIEHHH
{EEY R AR ERZE R - FEAFEEERR » AfTEREARM Jaboticaba 2 ¥ fi 2L 2% 52

(Brito etal., 2021) - [ E R Z AW E BANHHGRE AR - it AR e 0 ik 4 S0E M
(& SAE 4Hft > #{LRF E 4HAfE /1 Z%-8(chemokine interleukin (IL)-8)4:5%(47.3% K 70.3%) >
HIaHRIGVEIHZEVERTZR < 78 ) (Reynertson et al., 2006) » [Nt - 52 8 RACHF IR EI TR R0
TZHL - A LABR it RAFAIHTEE RIASE -

R~ MR
— FER
AR IR ~ BER AR AEAT R ASE I B BLEER AR SR A A DU
Sotkin - i H 2B R R R a0 TR -
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£ Liang 2008 J57% - #RAUAIGE - SE-051 Series - (B AL GBI AR
g)) o R ERRR L > UE S L HIWIFERIZCEUE S - ZEHUERAESTRIEL 50 °C ~ 5000 psi FiAiNZ
B HIR B TR S S BARACHL - AR Ry 30 kg/hr > CO2 BGfR Ay S EBAnEE - R
HIZEHLY) - (KBRS IR AR [E] > 235k © SFEL (AT 60 min) ZEHY 0-60 73§ 2 W] > (£ 77 BERd
NUEEFIAYBR R © SFE2 (& 600 min) © ZXHY 60-120 7§ 2 [d] » FEE 57 RS MR RIRIA D -

= BERBRET T

HMIFISEAH @ T (Gas Chromatography-Mass Spectrophotometer) #1772k 772 S BEAI4E
FEHIET o (AT ERE A0 N RATR:GC & Agilent » ZI5E 7890B-GC » USA - MS : Agilent » Y55
5977A-MSD > USA - Column : Agilent » &I5% DB-5MS (30m x 0.25mm x 0.25um) ° Injector ;&
f& 1 250°C » Detector J5fE : 250C -

g~ S8BT AT (O EEM | BB EEEEATRAE)

e Li 55 2020 By 7 AINLMER » (EA 1 mL /K09 B R Rt ZERE R0~ 10
20 ~ 30 ~ 40 F1 50 ug/mL AR  WiAR~ A 10 mL B4 ~ 5 mL ZE6%7K ~ 1 mL Forinol
HEORHIA 3 mL 7.5% WRFEIAR o BEARLUSTIEIRZeEETR » E2n NEDEEITIE 2 /)
Bffz DL 765 nm JIE WL {E > WA HEE  TEAMNMUAHESZHEE: y=
0.0075x - 0.0039 (R2 = 0.9996) -

h -~ BR80T (&R - BRE L EEESFRATE)

et 27 CNS (N6221) Method of test for fruit and vegetable juices and drinks — Determination
of free amino acids, 2005. 7K 5 & i ST 80 Hm Bk — i e A B < HIE - B EHTY)
Durrum DC-6A, Biotronik BTC 3118, Biotronik BTC 2710, LKB Ultropac 8 2¢[5]4) - B E
REEERE - N EE ST H B 3.2-9mm x140-500mm - 53%% : #EEHE$HES (Tri-lithium citrate
tetrahydrate) ~ Z{E5E (Lithium chloride) ~ & & (E#H (Lithium hydroxide) ~ [} (Phenol) ~ jEESfS
(Hydrochloric acid, 37%) ~ &% i (Ethylene glycol monoethyl ether) 2 fiF (Methanol) -
% (Boric acid) ~ & L& (Brij 35) » 30%7/K7AMK ~ Wit L FE (2,2 Thiodiethanol) ~ %2/ #E
(Ninhydrin)5 7% ~ BSEL SN ECHE I B - VKBERE ~ 2 IRl R 2R ~ 15% = S(LEER
(Titanium (IIT) chloride solution, 15%) ~ #Z2[ARESEF#E (Hydrindantin) ~ 5 ENEE (Tri-sodium
citrate) °

75~ RSN EABRIE(In vitro antioxidant assay)
(—)4& 154 {EAE JJ(Total antioxidant capacity)

fi¢ Torel, 1986 7574 » B FE B R EE5E G » A 0.1 M phosphate buffer (pH 6.0) » FEfj[1 A
ABTS, H202, Peroxide Y 5)#£5% » RE—/NFF o 1% » HIAFTECELAYSERAE . Trolox A%
BRAHW) > KFE 10 7388 > % 734 nm RIS E(E -
(=) DPPH HHECERREES) (0 thrdémn © BENEAL EAEREAIRAH])

2% Liu et al., 2022 WA INLAMESS - K52 HL DPPH £24E T 7.8864 mg » EEF 100
mL > JIASEK ZEE - B R 0.2 mmol/L #Y DPPH ZFEAMK o B AR RS 2 A it Bl i e
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—18 > HREAIASES > RG9S - BERERIEDE - fE 30 738812 > 5y 517 nm A&
RE(E -

RAIRERE S EE=(1 — As — 2L) * 100%

Ao

As.ImL DPPH ecthanol solutiont2mL anhydrous ethanol+1mL blank solvent - Aj: ImL DPPH

ethanol solution+2mL anhydrous ethanol+1mL sample solution * Ao: 2mL anhydrous ethanol+1mL

sample solution.

(Z))ERs: ABTS 58T E HHELAE J7AYH] %2 (Determination of the ability to scavenge ABTS cationic
radicals) (77140 © BENEAL EHEREAIRAE])

ABTS JZE({H5 Tao FE A > 2016 5 Wang & A » 2022 J57% - LREITEMEITIEEN - HF 96 mg
ABTS JEf#AE 20 mL LEfEF7KF » Z8&A0A S mL 2.45 mmol/L @il #3720% - fEFAT » £RiE
EYIREAREET ~ 2R MERE( 12-16 /N ) o KEFTSHT ABTS +H HENS IR ZE:HkE 11
f&5 - MDATSBOEAE 734nm (£0.02)  FHifF 20 uL &8 A Efmkeny Btk on > JIA 2 mL _EHl
ABTS HE&H - 5590 » 4£ 2mL ABTS ISR H0A 20uL ZF% » IEEEmfF A2 0 EE: - B
30°C HEOEHFE 6 77 #t% - 10 734 nm HIEROGE - &5 L ABTS +B HEHIHIH bR ¢

Asmaple

D 0p __ Asmaple
Inhibition% (1 Ablank

) * 100 o
t - GEtatr

AR IEE T S EHE A > FE RS EIE DL IBM SPSS 25 kit A (Statistical
Product and Service Solutions version 25) #E{ 7455104 » Kl EE#ESE I8 Ay B IR T B8 800y
Mt > 3l 7884E Duncan’s 25888 553 M7)4 K 57 B Ak (Pearson) A B8 M oA 2515 i ] 2 B M 72 S KL A
R -

2~ SRR

— ~ BERESIENERE 2 ETEEEL

AR ~ BERCCEERAENL SRS R - BRSO S A S VUM
Bk in Z By E SV EERAR | ForR - EEBIMTEREDT - BERELHA R T
fElRrE T > WHMAER S EGAHBENERS PR B R R R T
SFEACHL > EHAEZ ) - EFR - BRERE - /Ny TR EERR S - Hplr A
MERE > SEHRNEMELREE - USRI RHEZERES  a[ERERSAER
oy o AR AR S B AR R ST o T R AR SRR N P DU R SR 4EHL SFEL - S5y »
TER R ~ BHIElL ~ HRERE KN TREIRED S R « MoReE el BURER AU R > 12
Ao ARt B RREREN SR > FREEMRREHE SEE AR ETHEEM » fREEE
AT B2 & R (F ] (Fremont, 2014) -
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Tablel Anaysisand comparison of compound content in different jaboticaba experimental samples.

ITEM
Total Anthocyanins Ellagic acid Small Resveratrol
phenolics molecule
peptides
mg/g ma/g ma/g mg/g mg/L
Flesh
jaboticaba 44.82+0.32° 28.05+0.05° 7.02+0.20° 22.01+2.15° ND
Flesh
jaboticaba + 53.23+0.052 48.10+0.39% 10.74+0.122 24.87+1.61° ND
SFE1
Flesh
jaboticaba+  12.68+0.12° 26.25+1.22° 5.96+0.75° 12.68+2.65° ND
SFE2
Flesh
fermentation  46.82+0.89° 30.75+0.05° 9.72+0.01° 26.84+2.75° 2.14%
Flesh
fermentation +  54.12+0.052 67.71+0.03a 10.05+0.022 27.75+0.65% 3.27%
SFE1
Flesh
fermentation + 14.82+0.89° 17.25+0.05° 5.62+0.01° 13.24+1.35° 1.05°
SFE2

*Different letters indicated significant differences within. ND indicates not detected. p<0.05
Supercritical fluid extract (SFE), conditions are 5000 psi and 50°C, SFE1 is the extract collected in the first 60 minutes, SFE2 is the extract collected

in the last 60 minutes.

= BEBEEST

AT B B R AR~ SRR AR R ~ (RS I B~ Bl e S KL
VUREE BRbthn - HARZ I ATELEL - A8 1 FR o SRR - SRR AR - v
WERBETE AT E Y BRI U TE - BRI ERIA R L
HE I Z— 0 WREH ~ 5 R ~ BEEE - ARERRE N THEIRS - A AELEER
Flpniig - HEEGR ST a B S LR REER I 19.86 %~69.30 % - HJF A A AE 2 (i FtEES
FUBRORZERUHE - (REVEMERRy HE BE SRR - 58 F 54.12mg GAE/100g D.W -
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Composition (mg GAE/100g D.W)
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jaboticaba+SFE1  jaboticaba+SFE2 broth broth+SFE1 broth+SFE2

H Total polyphenols B Anthocyanins Ellagic acid Resveratrol M Peptides

1 K EFEE Rk T S ST -

Figure 1l The volatile compounds of jaboticaba.

= BERRERSESN

AWTFEE TR 2R ~ SRR ~ BERS R a  ~ BESR T (& (R RE ST 2 Y
FVUREE Btk an o Mt MRV ERE TN AT > HESRAER 2 For © E8FR L -
Hgm i S ENEARE ORI R 043 gkg - HIUTFMERE 0.42 g/kg - HLLAFRS - MK
UM AR IUE (& - DUgiElk 0.69 gkeg &rEikrm - HICECEL 0.48 gke @ &EREUR
Jaboticaba LI EIHITITR - SfEFHREERFURAG AL - /2 m] DA T8 bt P R EE i BB Y 2
B 60-80% > HAVENERATEARSE - HEREH - #EREFTIITR - 7 PUE
HHRY TE Y B IR B oy BPE T an i 5Ll 2 & (Alezandroa et al., 2013)

9~ DPPH B HEFRE

AW AR ER 2R - SRR A ~ SRS TR - PSR % SRR S RE Y
FIUEE R 0 SRR 2 DPPH A HEUERRAE TR - HAEEAE 2 Frx o 465
LR AR E Bt i > /£ DPPH 5 HEDE PR EE 252 > 1972 91.75%LL | - ff DPPH
HHEE AR S - ISR & SRR A U E B & 0 2 96.03% - 21 » &% DPPH H i
FOBPRRE It mE 91.75% » BEST = > SR - K BEA RN EREL 0 &
DPPH j5FRZ T 90% » EHETEE L ARAK » p<0.05 - 455 Ll - ZERIE/RRAGE
H A BIFH0IEE M EAERE ST - M mT DS ERERE &1 (BRAEBR > 2020) -

h -~ s biEM: (Total antioxidant activity; TAA)

DIE S5 FR ABTS (2,2-azinobis-3-ethyl benzothiazoline-6-sulphonic acid) H B 2EAYEE T HIE
ST LIT P © Jaboticaba 1] ABTS [ FFLEIRAE T » MEhBEER - SRENRABIEFIEEL
VR EEERAE 3 fn o HEBOREREES] > Ky 90.38% - (MBERFR AHURAVEFRAE &
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90.80% - (AL » ABTS HHIAAVEFRAE ST » SRIRETBEEEFAHUR - ZBIERIFE /N - (=
SR 54.6% o BHSTIRHIEEREADIA - PURNIIR RXER T EALER - B 16
B ~ 2B THE - BEICHE - Bl MY)E - Jaboticaba FUF/KZHW)E AeAE IR
FEI(HSC-3) AT - BEE 2 ARSI - caspase-3 JEME $271 - REA RN AHAEAY
A4 (Wang et al., 2014) -

%2 AEZERAELTEAR S E (gKe)
Table 2 Concentration of amino acid (g/Kg) in jaboticaba

Amino Flesh Flesh Fermentation Fermentation
acid jaboticaba jaboticaba+SFE1 broth broth+SFE2
Tryptophan 0.12 +£0.05° 0.28 +0.16° 0.43 +0.00° 0.48 +0.01*"
Glutamic acid  0.39 +0.01° 0.58 +0.11° 0.42 +0.03° 0.69 + 0.25*
Arginine 0.16 + 0.00° 0.20 + 0.02° 0.35 +0.022 0.41 +0.00*"
Lysine 0.35+0.22° 0.42 +£0.01°¢ 0.32 £0.03¢ 0.45+0.022
leucine 0.15+0.03° 0.18 £0.01¢ 0.18 £0.00° 0.19+0.012
Aspartic acid ~ 0.37 +£0.32° 0.39 +0.00* 0.38+0.01° 0.40+0.012

*Different letters indicated significant differences. p<0.05.

DPPH radical scavenging rate(%)

Fermentation broth+SFE1

Flesh jaboticaba+SFE1 _ 91.92
Flesh jaboticaba _ 91.75
89 90 91 92 93 94 95 96 97

2 F[EFZERFmT >~ DPPH Hié bR JybbE -
Figure 2 Jaboticaba for DPPH Antioxidant capacity.
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Total antioxidant capacity(U/mL)

Flesh jaboticaba+SFE1 _ 457
Flesh jaboticaba _ 380
0 100 200 300 400 500 600 700 800
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Figure 3 Jaboticaba for total Antioxidant capacity.
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HUEETVERYZZHE - Jaboticaba &ES4EER > JEIRERL - JLA(LRETIIRGR » B GB350
IRIEREER GG © 59 Jaboticaba S%ME(% FEIE TGRSR AEHY - B HAATRIRHHISE(LRE N BLIS ERY
ALY s/ Ny TR - 8 5 B SR BRI R DU SE R BB PRiE Bodn » DRI - AT S
s o BLE FCAB R SR AE S il A D{EL L > 2 o] PARR BAHREA S B - I P8 R 2lifie
HEBIHRAYERPR BT ST B FA S5 B R = Y P i

fh ~ 25308
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PRAFR(2020) © A [EIEDALZ B2 B R AR H DS L R EANHIRE AR 2 2 (F I CR (AR B -5
) o FFEREE - 2 e
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