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Effects of Different Ratios of Plum Fermentation Liquid
on Antioxidant Activity and the Concentration
I nhibition Effect

Ma-Ling Chen*
Chuan-Hsiao Han**

Abstract

This study investigated the antioxidant activity of naturally brewed plum fermented liquid (PFL)
under different processing and dilution conditions, focusing on the concentration-dependent behavior
of DPPH radical scavenging. Sample A (plums, rock sugar, and water co-fermentation) exhibited a
linear increase in scavenging activity with concentration (p < 0.05), whereas Sample B (highly
concentrated fermentation of plums and rock sugar) showed a non-linear trend, reaching a peak at
moderate concentrations and declining at extreme levels, indicating a concentration inhibition effect.
This phenomenon may be associated with polyphenol aggregation or competitive reactions under
high concentration conditions, suggesting that appropriate dilution enhances functional efficiency.
The identified optimal concentration range provides insights for functional development and

formulation optimization of plum fermentation products.

Keywords : Plum fermented liquid, Antioxidant activity, DPPH radical, Concentration inhibition
effect, Nonlinear behavior

* Independent Researcher, Education: M.A., College of Lohas Industry, Fo Guang University
** Assistant Professor, Department of Health and Creative Vegetarian Gastronomy, Fo Guang University
(correspondence author)



¥ PR et JHRg L EERRERAR PO 105

= HiS

EE BT ENEE - RATIE(LYE EHiE IR 2 - B0 T8 M BEmRaTJE
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INGYTF o AL TEEMEREY) (B - AiElL ) (Kumar etal., 2025; Yang et al., 2023)[A]
2R EZRE -

AR » BEE B E el B CHNEERE - 155 ATIReiER - £ 2 0 REE AR
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For b SR BITE M B P ERE T - A RAESEIN T M EEY > I
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(Mukherjee et a., 2023; Park & Mannaa, 2025) -
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A > MR RE AR - B HEERRRAE -
(=) SABRIFETEE
DPPH &7 © LAFEEACEL 0.5 mM DPPH &K » #OGIRFEFE IR (35550 ) -
LEESARRE © & A ~ B 4 CAEPEE T35 IRt DAL _EDBR > fRESE T AR (S8 > BN 96 FL
L2 E 100 uL > =EEHEAI (n=3) -
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4 FEEH ¢ (i ELISA Reader 72 515 nm JHISERCFE » (HAEITOEREE RS -
S5ERRFETE - R=ETHE DPPH HAHAARRE -
{EHM TN A=ETH DPPH HHERERRE L
SEREEY%=( A0—A )/ A0 x 100%
Hrb 1 A0 RIS CEIRAH) 2 DPPH RIS
A BRIE L% > DPPH 7S LS
AT LS DPPH B EHENVEREE ST » B LERFRAELG] - BES - sEAR0E
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Y~ EEBZ A ~ B RTEAR [EIRCE Z e T2 B R oA

A Beah Ry TR ZNK BN T B PR B > FRME A REE IR R DU SHA B 0 A e
f > 7Rl Rs 70ul ~ 40l ~ 33.3 ul B3 16 uL > DAPRETFORIIAAGTREE DPPH H EHAESERR
FENTHVRZE - B By USRS RIMG T3 AR > FYAERTIREL BUARRERI S&EA F A
RS > 77lf 10pL ~ 8.57pL ~ 7.0 ul ~ 5.33 pul ~ 476 ul Je 2.0 ul - SRETAEIRGEE DTS
TEMERIARIRE - A~ B BERURIIARSRAIRIFSHEIT = REEE - #E LRI E0R 2 HEhfE
EAEEIR M -

B~ (SRS TR
FEAH[E DPPH B HAFFRMEGRE T - b A ~ B WfEAFIECEE 2 i B A% IR
Hpte bE B FR AR E L 2R E A [F 2 SETIRE -
— ~ A @z A bEEFRIIARRER AT
x 1 A diEmFURIIARGTREL DPPH RO (E 2 FH {4

FURMARG (L) BJE(E 1 R YEAE 2 e 3 R EAE 35
70 0.176 0.207 0.183 0.189
40 0.279 0.264 0.260 0.268
333 0.317 0.317 0.320 0.318

16 0.559 0.571 0.561 0.564
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R 2 A dBMURINARGTESL DPPH B HAERRR Z Btk

FURNIARGIR(WL)  RBRIEE 1 AR 2 bR 3 DPPH(*¥5 + #E#EE
70 86.67 84.32 86.14 85.71+1.01%
40 75.78 77.08 77.43 76.77 + 0.83%
33.3 67.25 67.25 66.94 67.15+0.17%
16 47.79 46.67 47.60 47.35 + 0.60%

W 1 For - EERLEEEE - RRERTOLEZEHRZTD B 23 BRiia bty
'H o EFEMRE MR 20(E DPPH H HAS 2 VB FRSUER N %70 pL 4H 2 S0 fE 5K 0.189 )
HURNE B AR JJa 8 5 1M 16 uL 41 2 WoB RS » (URETEA LSRRGS -

% 2 73ft DPPH HHEJERRERGER - nlEZE T A fim 2R 2 BIEAGERI % (dose-
dependent response ) ° ‘&5 ihFOR I AGSTE £ 70 uL B » HOEH ERRREE 85.71£1.01% » A
MHimE © BEIFIRINARGRRIK N2 40 uL ~ 33.3 ul B 16 uL i - HUFFRFETHIEE 76.77 +
0.83% ~ 67.15+0.17% 1 47.35 £ 0.60% - BURPIEAL/EVEBURE 2 IEAHRE © A $HER AR AT
FEMIE 2 I ARG TEE B N R BR SIS - MEEREEE s - fla(LEE 240 Bt -

= B #HkmZ i LEEIF R I A RGBT
%3 BalEamFURIIARGTREL DPPH KOG (E 2 B {4

RN ARE = (ul) ElE 1 IEE 2 IE(E 3 RIE(EF
10 0.242 0.246 0.255 0.277
8.57 0.242 0.246 0.255 0.248
7.0 0.25 0.227 0.245 0.241
5.33 0.157 0.158 0.170 0.162
4.76 0.262 0.271 0.26 0.264
2.0 0.442 0.438 0.448 0.443

%4 BUUEEREURHIABERLET DPPH E EHADSIRR > 4
EORIABSR (uL)  EBRER 1 BRI EKER3 DPPH(RY + fmds

10 72.18 75.48 73.97 73.88 £ 1.65%
8.57 76.886 76.504 75.645 76.345 + 0.65%
7.0 76.27 78.45 76.74 7715+ 1.11%
5.33 83.58 83.47 82.22 83.09 + 0.75%
4.76 76.61 75.80 76.79 76.40 £ 0.53%

2.0 58.14 58.52 57.58 58.081 + 0.47%
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W% 3 o > B ABOLESREUR - B sHAARRIIKAY SR I Stz - 2 DPPH
EbREE T 2R BRI R MBI B S - BRI ARG AR 5.33ul I ZEF R = akR=E 83.09
+0.75% > (BAEE SRR (7.0 L~ 8.57 uL) FREE 76-77% » BURREAIHISNE  FRE
R (4.76 uL ~ 2.0 pL) 5 VEMEPIE A e > JBFRFIR T > JERCERIERY (unimodal )
il E-F e hag -

B PiSE(LIEMEEIR T FURRIE(E | BIAR © SRR R R AR S s P E S UG M2
M EEEARRR(T T > RIRUETEYIE A i N > S R I A SRR AL o AR ]

(5.33 pL) » IEEEREBURREANHISUE AR FERIAIL A - SO H 2R3 B RS MY B R BNRET T
Fo o AWPFEBZE RN T hREEE | FRESUREE 2 (Nowak et al., 2022) 5t - ZH)
FEAERERURE T Al fE H e S b A iia( b BURRE MR KA A T E S B R D
PESENDEHEE S

=~ Bt amiReT
Grey A~ B WisHERmm 2 &SR AT AL PLRAL T BB RSB AN E A A - AR Z A
RETRBRRELL BIRYs2 2 - A SHAIVKAYES IR L B AHI ORI RAR - EFRAEMFEIRIIA
BEFERIIE » BEUREE (¥ DPPH JERSCRE A E(ER -
(—) HERE AR
A K EERR - BREHEEEE - NI ERSMHERRIRERG - FURIIAREREMS -
DPPH JERRZ S > MFRRAIARME TR > 8 A 4P ARG ZINAREE (BBERE) Bl
AALEMRIEAERE - ¥ - B sHRGIONIK ~ BfEtEflE - i BER » SR ACE
HEREY 2 By B T 4H B(Kss et al., 2025 5 Nowak et al., 2022 ) » HIEFRA 2 3 BHEANI R4
[ZJE - AR RIS FEE - IR M SRR - BREHIHRE (concentration inhibition
effect )
(=) (bR e S =R
A HEBFURIIARRTRIUEFRRAVGR R % - AIReRISRREIMERE - By Rta s »
H A iR g e i i I $e 7 (Brand-Williams et al., 1995; Kingori et al., 2024) - fH#; » B
HESRERRE I HIEER N - Er RS E S RE N E AL - BrIEEE RS
SRRzl ERETUGE - (A PR RS 2 P 2 BIEEYIEEE & 2 W 2 22 [E 5T iz
522 (Andrés et al., 2023) » BUDE R RES FEIZE S 2R SR O REE B PIE LS
JE MR YRS (Chen et al., 2015) » A0 Ry Al sE @ B LA LEHMEVE R E . —
(Todascaetal.,2025) &M F » AWFEAERERILE L2 FREERBLE MR > = EFHR
G TNZEERYBEE ~ S LR EST Ry FORIE 2 48R 2 H[E 522 (Yamauchi et al.,
2025) -
(=) HEREEHREER
B HEEmAT 2R EFREINABRERER - sRERARER AL EFEE
TR TR BT R RS - H TR SRR E M S I P RE R R S BV )
"R AR R 2 B R AR R S FE SR R P T RO S FE BRI R« BRI
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