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ABSTRACT The objective of this study was to investigate the quality characteristics of coffee soaked in Morus
bombycis extract. Green coffee beans were soaked in M. bombycis extract for 2, 4, and 6 hours (sample codes: 2H,
4H, and 6H) at 4°C. Soaked green beans were dried and roasted for coffee extraction. Two controls, roasted with
the same amount of heat (C1) and showed the same weight after roasting (C2), were used. Physicochemical character-
istics (pH, total acidity, color, browning index, and total soluble solids), DPPH free radical scavenging activity (DPPH),
ferric-reducing antioxidant power (FRAP), oxygen radical absorbance capacity (ORAC), total polyphenol content (TPC),
and total flavonoid content (TFC) were investigated. Lower pH and higher total acidity were observed in 2H, 4H,
and 6H (P<0.05), supporting evidence of sour taste. There were significant differences in DPPH between the controls
(45.51~47.02%) and samples (50.67 ~55.25%, P<0.05), although 2H and 6H did not show significantly higher DPPH
than the controls. 2H, 4H, and 6H showed significantly higher FRAP values (0.320~0.331 FeSO4*7H,0O mM FeSO4/g)
than controls (0.265~0.271 mM FeSO./g). ORAC values of samples [1,062.86~1,153.68 mM trolox equivalent (TE)/g]
were significantly higher than those of controls (689.40~942.12 mM TE/g). 2H, 4H, and 6H showed significantly
higher TPC [24.27 ~26.07 mg gallic acid equivalent (GAE)/g] and TFC [3.75~4.28 mg quercetin equivalent (QE)/g]
than controls (19.79~22.77 mg GAE/g and 1.07~1.95 mg QE/g, respectively) (P<0.05). M. bombycis extracts soaked
into green coffee beans showed polyphenol compounds from green coffee beans. Consumer acceptance of 4H (5.12)
was the highest, followed by C2 (4.92). C1 (4.14) showed the lowest consumer acceptance. Consumers were segmented
into two groups, those who preferred M. bombycis extract-soaked coffee (approximately 61%) and controls (approximately
39%).
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AF= Bebd Minas A 9olX 423" Arabica ¥%
(Brazil Ipanema Euro, =9 €1: Koiners International Co.,
Ltd., Bucheon, Korea)& +S8te] AMg38t3ith o]+ 2
B a3 F3tE Y= 9 r](Gochangnonghyup, Go-
chang, Korea)Z W 3¥ntE(Hanaro mart, Nonghyup,
Seoul, Korea)oll Al +¢138Fo] AL-&3}1 T}, Folin-Ciocalteu
reagent, gallic acid, aluminum nitrate, potassium ace—
tate, quercetin, 1,1-diphenyl-2-picrylhydrazyl, ascorbic
acid, FeCls, FeSO,-7H2O(ron(1I) sulfate heptahydrate),
trolox, 2,2'-azobis(2-amidino-propane)dihydrochloride,
fluorescein sodium< Sigma-AldrichAHSt. Louis, MO,
USA) A AetA L, 2,4,6-tri(2-pyridy)-1,3,5-tri-

EAS A E AR A0 483

azine< Tokyo Chemical Industry Co.(Tokyo, Japan)oll
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(Tokyo, Japan)°ll 4], sodium carbonate= Showa Chem-—
ical Industry Co.(Tokyo, Japan)oll Al 338} AFE-3}%1

er| FEH 2 @r| X Ho M=

W o0& g4 s Fo F4]71(BLIXER 5 Plus
Blixer, Robot Coupe, Ridgeland, MS, USA)E £33 &
1:10(w/v)2] tﬂ%i & Uttt 7tdate] &0 #
7] /\]Z%W S5 ¥ 7FEE SAT Aol 60%7t
W7t 3 150150 ym B2 283 FES =5
2 AREEE T AF 200 ge oY FE4 500 mLel %
4°CoA A AT AFE 2, 4, 6A1ZF ek &
of AAG F A& o] &3sle] At ov] FEHE FE|8
t}. Dry oven(50°C)& A&3te] 2t AA AFE
Qo 7] AF FA200 ) vlsg 2] H2(200
~203 g)7hA Az AT

2AE Y X5
Az 459 AFE 428 484 22H(KN-8828P-

2K, Hottop USA, Cranston, RI, USA)E Al-&5l] 2 2E

S otk 22EE 7hdste] 75°CoA AFE FYsta

A o 1283 229E 3 F 283 9 s

TUoR dto] & AeE oA HA 22"S

Zago] ghng v Aol ¥7e § 393t 15°C
[e)

A Aot HF FAE s BET] flaEl T 22" A
e 30% =M 22" ot A A9 A8d
= JAANRKE, 4, 623Dl et 242} 2H, 4H, 6H= £7]
SHTH 2T 2 AT 228 24, HF FA, dlE
2% Table 13 Zth 2248 3Y F 252 A¥L 24
71(KG79, DeLonghi Milano, Italy)= A}&ﬁ}oi 71 18
PHEE 455 B8 & 710x710 ym A E S8
B %_Er_é FZEo| ALY FES sohd—hquld ex-

Table 1. Roasting conditions of two control and three Morus
bombycis soaked green coffee beans

Condition ct 2 28? 4H 6H

Initial weight (g) 200.0 200.0 200.0 200.0 200.0
Final weight (g) 159.0 170.2 168.0 168.0 167.8
Roasting time (min) 140 135 14.0 140 14.0
Initial temperature (°C) 75 75 75 75 75
Final temperature (°C) 198 192 189 186 186

’C1 and C2 meant control 1 and control 2, respectively. C1
was roasted with same condition of 2H, 4H, and 6H samples.
C2 was roasted to the similar weight of 2H, 4H, and 6H with
same heat capacity but 30 second shorter.

Y2H, 4H, and 6H meant sample codes of 2, 4, and 6 soaking
hours in Morus bombycis extract at 4°C.
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Table 2. Physicochemical characteristics of two control and three Morus bombycis soaked coffee bean extracts

Sample]) pH Total acidity (%) °Brix Browning index L Coalor b
Cl 5.70°? 0.65° 2.80° 0.340° 12.92° 0.16° 6.12°
C2 6.03" 0.46° 2.97° 0.388° 11.87 -1.59° 4.86°
2H 5.13° 1.19° 257 0.250° 15.10° 347 9.68°
4H 5.06° 1.27° 2.70° 0.232¢ 15.36" 3.41° 10.27°
6H 5.00° 1.28° 247 0.228¢ 15.18" 3.24° 10.08™

UC1 and C2 meant control 1 and control 2, respectively. C1 was roasted with same condition of 2H, 4H, and 6H samples. C2
was roasted to the similar weight of 2H, 4H, and 6H with same heat capacity but 30 second shorter. 2H, 4H, and 6H meant
sample codes of 2, 4, and 6 soaking hours in Morus bombycis extract at 4°C.

Different letters w1th1n a column meant significant differences at P<0.05 by Fisher’s least significant difference test.
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Table 3. DPPH radical scavenging activity, ferric-reducing anti-
oxidant power (FRAP), and oxygen radical absorbance capacity
(ORAC) of two control and three Morus bombycis soaked coffee
bean extracts

FRAP

Sample” DPPH (%) (FeSOs* 7TH,O ORAC 3)
(mM TE/g)
umol/g)
Cl 45.51£1.57%  0.265+0.001" 689.40+17.59°
C2 47.02+0.18%  0.27120.004° 942.12421.68°

2H 55.25+£0.95"  0.331+0.012"
4H 52.88+0.96™  0.320+0.002°  1,153.68+7.39"

6H 50.67+0.85%  0.326+0.005"  1,124.89+36.20"

1,062.86+10.26°

’C1 and C2 meant control 1 and control 2, respectively. C1
was roasted with same condition of 2H, 4H, and 6H samples.
C2 was roasted to the similar weight of 2H, 4H, and 6H with
same heat capacity but 30 second shorter. 2H, 4H, and 6H
meant sample codes of 2, 4, and 6 soaking hours in Morus
bombycis extract at 4°C.

“Different letters within a column meant significant differences
at P<0.05 by Fisher’s least significant difference test.

TE meant trolox equivalent.
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Fig. 1. Total polyphenol contents of two control and three Morus
bombycis soaked coffee bean extracts. Total polyphenol content
of the coffee extract was presented as gallic acid equivalent (mg
GAE)/g of roasted coffee. Roasting conditions and sample labels
were referred to Table 1. Different letters meant significant dif-
ferences at P<0.05 by Fisher’s least significant difference test.
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Fig. 2. Total flavonoid contents of two control and three Morus
bombycis soaked coffee bean extracts. Total flavonoid content
of the coffee extract was presented as quercetin equivalent (mg
QE)/g of roasted coffee. Roasting conditions and sample labels
were referred to Table 1. Different letters meant significant dif-
ferences at P<0.05 by Fisher’s least significant difference test.
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Table 4. Consumer acceptance ratings (n=51) of two control
and three Morus bombycis soaked coffee bean extractss

Acceptance

Sample”  Overall

.. 2) Color Aroma Flavor Sourness Bitterness
quality

Cl 414 439° 488 408 465  3.69°
C2 4.92:b 5.43:b 537 5.16:b 5.06 4.69°
2H 4787 575 529 457 465 4.69°
4H 5120 5537 529 480" 457 5.25°
6H 459" 490° 510 4.75 4.67 461°

UC1 and C2 meant control 1 and control 2, respectively. C1
was roasted with same condition of 2H, 4H, and 6H samples.
C2 was roasted to the similar weight of 2H, 4H, and 6H with
same heat capacity but 30 second shorter. 2H, 4H, and 6H
meant sample codes of 2, 4, and 6 soaking hours in Morus
bombycis extract at 4°C.

“Different letters within a column meant significant differences
at P<0.05 by Fisher’s least significant test.
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Table 5. Consumer segmentation by agglomerative hierarchical
clustering analysis (AHC) of overall quality ratings for two con-
trol and three Morus bombycis soaked coffee bean extracts

Cluster Panelist C1V c2 2H 4H 6H
1 31 3239 452 523" 539" 465"
2 20 555" 555" 4.10° 470" 450"

C1 and C2 meant control 1 and control 2, respectively. C1 was
roasted with same condition of 2H, 4H, and 6H samples. C2
was roasted to the similar weight of 2H, 4H, and 6H with
same heat capacity but 30 second shorter. 2H, 4H, and 6H
meant sample codes of 2, 4, and 6 soaking hours in Morus
bombyczs extract at 4°C.

*Different letters within a row meant significant differences at

P<0.05 by Fisher’s least significant difference test.
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