128

FOOD & MACHINERY FAEETH BE297H | 202657 A | ARSHIM

DOI:10.13652/j.spjx.1003.5788.2025.81202

36 7 T X Il M A A 5 L 1 R
=R =TT 0k

HAM O RERLT & R AEHY” L&’

CLAR BRI 2 B £ i 5 A TR BE MR ARTE 3503005 2. R — Wi L TR R¥FHRA B & 5E RS
WL FUM 3100355 3. fER RRMMEEA RA R, =/ 22T 678400)

WE(HMBEREF b KRR A £ F 3 X 3 g A 08 7 X sk 40 52 R 5 IR 45 ) B3t AL 5 1 69 v, 1 )
AR BUKL AL 7 Ve SR i 3 P AR R AU O[T TR 1R & 3 A e ek AR, R L 2R AL R o OF RAE AR AR AR JEH K
o8 LIRS BARAR, R AR R AACE R S IR R AL E R [ R ] LT Xk b E H R F S
SHIARA R F ok T — AR BIRAR  k XE Rk RIS R A B R AR R, BIRRIBIEE T
kR AP A EA R RS BRAL ., WA FNEA, L F L Xk kL #}iik'ibi%‘fifir%l 1255k X R
JE ool o A AR BEAR B9 2 R R A B R R @ K R s AR A P R IR B ke AR R B[St ] a gy Xad i
PAE AR B 09 45 12 UL B R MR e R E M R A AR R . TR T M RN AR S 28 g R 3R It ek e A
FAA T R XA E &
SRR < oo s MR AR B 5 b o o KR AL S 3R BAL T I R A AL TR

Effect of brewing methods on colloidal particle properties and

antioxidant characteristics of coffee

Gao Guanzhen'’ Rao Pingfan'? Han Cheng’ Wang Huiqin® Shan Yunhui®

(1. College of Food and Bioengineering, Fujian Polytechnic Normal University, Fuqing, Fujian 350300, China;
2. Shanghai Institutes for Biological Sciences Chinese Academy of Sciences-Zhejiang Gongshang University Joint Centre for
Food and Nutrition Research, Zhejiang Gongshang University, Hangzhou, Zhejiang 310035, China; 3. Dehong Blacksoft
Coffee Co., Ltd., Mangshi, Yunnan 678400, China)

Abstract: [Objective] To investigate the effects of three typical brewing methods-hand drip, French press, and Turkish coffee-on the
chemical composition, colloidal structure, and antioxidant activity of coffee, and to elucidate the mechanism of colloidal particles in the
delivery of bioactive compounds. [ Methods] Three types of coffee samples are prepared using the respective brewing methods. Their
physicochemical components are determined and colloidal properties are characterized. The true solution phase and colloidal phase are
separated by ultrafiltration, and their in vitro chemical and intracellular antioxidant activities are comparatively evaluated. [ Results] Turkish
coffee exhibits the highest extraction yield, but thermal induction causes colloidal aggregation. Hand drip forms a homogeneous nanoscale
colloidal system, while French press forms micron- and nanoparticles with a lipid-based skeleton. Ultrafiltration experiments confirm the
existence of matrix masking and antagonistic effects in the coffee system. Antioxidant evaluation reveals that Turkish coffee exhibits the

highest in vitro chemical antioxidant activity, whereas hand drip and French press demonstrate superior bioavailability in cellular models,
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attributed to the nanoscale size effect or surface hydrophobic properties of their colloids, respectively. [ Conclusion] Brewing methods

determine the bioavailability of bioactive compounds by regulating the particle size, composition, and surface properties of colloidal

particles. In addition to compound concentration, the colloidal microstructure is a key factor in enhancing the intracellular antioxidant

efficacy of coffee.
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Table 1 Physicochemical compositions of coffee prepared by different brewing methods
- A% E%/, ﬁHﬁﬁj ‘iFHHE/i E‘%/, i j 2%)??‘12{/
(mg-mL ") (mg-mL ") (mg-mL ") (mg-mL ") (mg-mL ") (mg-mL ")
HD 19.80+0.36" 3.1140.14° 0.26-0.04 1.68+0.11° 3.05+0.18" 1.2740.14 0.36--0.04
FP 14.60+0.18° 2.17+0.15¢ 0.14+0.02¢ 1.3740.09° 2.28+0.20° 1.2040.11° 0.36+0.05
TC 24.00£0.12° 4.01+£0.15° 0.45+0.03" 1.88+0.13" 3.64+0.15" 1.83+0.18" 0.45+0.04

T RSN TR R 2 4 2 5

BE(P<0.05).
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Figure 1 Colloidal properties of coffee prepared by different brewing methods
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Figure 2 Size intensity distribution of coffee prepared by different brewing methods
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Table 2 Distribution of chemical components of coffee brews and their fractions prepared by different brewing methods
mg/mL

FE i 215y S B AR =N e FAL 2 JEL R
HD A 3.1140.14° 0.2640.04° 1.68+0.11° 3.05+0.18" 1.2740.14° 0.3640.04
Jiz 1A AH 1.03+0.10° 0.0940.02° 2.00+0.12° 0.3640.03" 0.0640.00" 0.0140.00
Vi IR 1.24+0.11° 0.07+0.03" 2.26+0.10 2.59+0.12° 1.2240.11" 0.34+0.04"
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WA 1.45+0.06" 0.1740.01* 2.10+0.14 2.78+0.11° 14742017 0.4370.03"

T FNING FEREAN R 7R 7] 20 43 (4 AN ()R it 21 1) 22 57 8 35 (P<C0.05) .

2.3 xtunnERE P AR AL TE M RO BT

Hi P13 AT, 45 203 P 5 3 1 2 9 TC>HD>FP 1Y i
e, 5525 21T 2 0 DO I 40 o A B v B A A OG o A3 A B A
T BN TR T £ B0 HAME F bR AR TE L A A1
GURY W SIS BV AR R T, A AR R T Uk

T B MRS T Bl TR R SRR TR AR

M1 3TN, TCAEAL 27 3T f v 6 P d v, (EL MM P9 47
S A T P A A 5 A2 15 1 T A B HD A 589 B9 FP R B
50 e A M A A o T T TR S B T LR R T BR AL 2
S BE A A R TR AT BE 2 R I D PN 3 A OGS R A

OB -
_ 3 A . 3 et _ N

—~ 60 ol 20 ol .30 ¥

: I 35 Sisl & mOEAL : "

ESOF G B e S Eost CIMIRAT
R . ﬁ : ig’ a 50 a MV RAH a
@ o L 2 r ~ ® L
§ % 40 b b i _§ 1k c b },’E % 20 b b b
5 = 30r He ok R Rl
=) EF 9 2
m £ o £ 6 i ET
® 2 oL Lo4r wE 5l

= b . - <2 o | |a b a g T b a

S, 0

HD FP TC R T} FP TC HD FP TC
i i i
Sample Sample Sample
(a) ORAC (b) ABTS (c) FRAP

FREAN [ 2R [A)AH P AN [) A i 0] 22 52 W %5 (P<<0.05)

A3

R b g KT ook JR iR A &R 0 SN SR E

Figure 3  Extracellular antioxidant activity of coffer brews and their fractions prepared by different brewing methods
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Table 3 Intracellular antioxidant activity and specific activity of different fractions from coffee prepared by different
brewing methods
o Pi AL HE/(mmol - L' QE-mL™") L% /(mmol- L' QE-mg~' Pheno)
i e e P A A O e P A A
HD 26.92+0.36" 28.880.16 40.764-0.08" 8.8340.12° 80.22+0.44° 15.7440.03"
FP 25.40+1.28" 20.7240.16" 24.40+3.20° 11.1440.56" 71.4540.55 13.26+£1.74°
TC 18.7240.64° 11.3641.20° 23.0441.36° 5.14+0.18" 10.2341.08° 8.2940.49"

T FNG TR R 7R 21 ) 22 5 i 35 (P<C0.05) .
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