1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
1 Korean J. 'Food Preserv.

1 9_2(2}, 182-189 %2015&

| http://dx.doi.org/10.11002/kjfp.2015.22.2.182

S OHRAME T YL T U

The Korean Society of Food Preservation

e

Changes of biochemical components and physiological activities of
coffee beans according to different roasting conditions

Sanghae Nam, Suji Kang*
Division of Food Stience, Gyeongnam National University of Stience and Technology, Jinju 660-758, Korea

T (=] = == = O = =
Hi| 55 0] [ME dsistx] MAE o Mo|gtMo| W3t
e - ZFeAt
Aunisy|sofstm AlEDlety
Abstract

Four different kinds of coffee beans (CS, Colombia supremo; EY, Ethiopia yirgacheffee; IM, Indonesia mandheling;
and IMM, India monsooned malabar) were roasted at 200 and 250°C for 10, 15, and 20 min. To determine the
optimum roasting conditions, various components of the coffee beans such as pyrazines produced during the roasting,
and their antioxidant and antidiabetic effects were analyzed. The different roasting condition did not affect on the
concentration of caffeine. However, the amount of 5-caffeoylquinic acid and the total phenolics decreased significantly,
at a greater temperature and a longer roasting time. The greatest amount of pyrazines was produced from the IMM
however, the amount of pyrazines decreased rapidly at 250°C according to increasing in roasting time. The DPPH
free radical scavenging activity was mostly 80% more effective than that of BHT and a-tocopherol activities at
the same concentration. In the case of the FRAP assay, the reducing power of the coffee slightly decreased at
a greater temperature pand longer time. While the inhibitory effect on a-glucosidase was negligible, the activity

decreased by more than 80% when the coffee beans were roasted at 250°C for 20 min. The inhibitory effect
on a-amylase showed similar results. Taken together, the optimum roasting conditions were determined to be
200C and 15 min, which provided the best physiological activity and nutty and chocolatey aromas from the pyrazine
of coffee.
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I5(CS, Colombia supremo, EY, Ethiopia yirgacheflee G2;
IM, Indonesia mandheling G1, IMM, India monsooned
malabar AAES TUSIAH. AY dF= EFE2E
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rpm, 10 min) ¥ 045 ym membrane filter2 33l AR E
AF&-3HTE AR 0.5 mLol| 25% Na,CO; &4 0.5 mLS
A 7Fste] 383 X A7l T 2 N Folin-Ciocalteu’s phenol
Al9F 025 mLE F7bste] 93 5 30°C incubatorel A
A ZE B EAAIZ]L 2 AE-2](5,000 rpm, 10 min) $F
% microplate reader (EL800, BioTek, Winooski, PA, USA)&
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Ferric reducing antioxidant power(FRAP)

FRAP| ©|gt gHit3}e o 272 Benzie®} Strain®]
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a-Glucosidase 13l 2432 nitrophenol 4 (22)= &
st =331t 0.2 unit/mLe] a-glucosidase &4 50
uL, 12 mM p-nitrophenyl-a-D-glucopyranoside 100 uL,
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starch o] §-3ke] E284< S sith Hhe 50 L,
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buffer(pH 6.8) 50 L} &3tste] 37T A 2087t pre-
incubationdt & DNS WA k48 mM 3,5-dinitrosalicylic
acid and 30 % sodium potassium tartarate in 0.5 M NaOH)
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Statistical analysis
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£ Table 19 YEM AT} 5-Caffeoylquinic acide Z2~F
A} AR 329 adhe ARE uon, 4

Table 1. Changes in the caffeine and S-caffeoylquinic acid contents of the different types of coffee bean according to the roasting condition

. - Content of caffeine (mg/g) Content of S-caffeoylquinic acid (mg/g)
Roasting conditions 5
CS EY M MM CS EY M MM

Raw 11.71:047” 9.58+0.65 11.91£0.60 13.90£0.70 37.68+2.48 36.70£1.12 34.7410.39 46.640.87

10 min 11.68+0.57 9.08+0.42 11.77£0.52 13.40£0.30 14.56+0.99 15362041 13.05£1.02 15.4540.13

200C 15 min 11.00£0.26 8.45+0.48 11.3420.68 13.01+0.25 10.87£0.18 11.66£2.25 11.492.26 13.68+0.21

20 min 9.82+0.22 8.01+0.24 10.8120.64 12.98+0.16 9.58+0.23 9.04+0.17 9.15+0.17 9.89+0.04

10 min 11.680.79 8.78+0.47 11.17£0.39 13.48+0.41 7.39+0.31 7.97+0.87 7.91+0.18 8.00£0.10

250C 15 min 9.01£1.18 8.68+0.20 10.85%0.75 13.2240.11 6.10£1.00 6.47+0.05 5.69+0.22 7.19+0.08

20 min 8.42+0.52 8.61+0.48 10.8410.22 12.99+0.21 4.501041 5.050.11 5.22+0.29 5.13+0.24

CS, Colombia supremo, BY, Ethiopia yirgachefice G2; M, Indonesia mandheling Gl; IMM, India monsooned malabar AA.

MThe values represent the mean+SD (n=3).
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ol Bkl 7p 73ek 248 ZA(250T, 20 min)ol A
CSE 9F 82.1%, EYE 862%, IMS 850% 2 IMM-S 89.0%
a8k Suh 5(9)9 ATANNE B ATA T} frAlst
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7480 2 o|Ej oo} ¥ Bl 55 Ayl 2483t
A= ) 5-caffeoylquinic acide] A Akt B sk

Oﬂ =5

AA .

3] ZEA8+= phenolic hydroxyl(OH)7] =
g 53 @%‘%}L 8AE 7HA AL 9o, ks, aet
9 gt 83 59 S 7 E Ao® A ok

2 FFE A9 2aE AR whE FEE
g 5 = QH%A HF2 Table 2 YeERAAT 79
o] F% 7ol IMOA 121.71+4.35 mg/g &2 717 Tl
SHfrota sl ou. 2 ago] e drE A ekl
o 5, A7 & Hle dEol Hlste] 200TlAM & &4do
72%°]3F2 Ao} 250 Coll & EEEHE 26.6~42.1%
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% 9533 E o] v Aadtha Buslglth Faah
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Table 2. Changes in the total phenolics contents of the different
types of coffee beans according to the roasting condition

Roasting Content of total phenolics (mg/g)
condition cs? EY M MM
Raw 11133£1317 12002£133* 121.71£435" 116.87:2.94*
10 min  109.15£9.31* 11927£2.56" 120.58+4.31* 100.52+4.89°
200C 15 min  108.49+10.32* 118.38+3.67% 118.12+746" 109.96+1.29*
20 min  107.78+3.85" 11549+2.66* 118.11:3.62* 108.20£3.35%
10 min  11056£3.69* 115.09:591* 108.87+4.05° 108.19+6.79®
250C 15 min  92.61+1.00°  89.58+0.95° 90.27:038° 83.38+4.48"
20 min  81.76:6.64° 78.833.72° 82.74%437° 6766127

CS, Colombia supremo, EY, Ethiopia yirgachefiee G2; IM, Indonesia mandleling
Gl; IMM, India monsooned malabar AA.

The values represent the meantSD (n=3), means with difference superscripts in
the same column are significantly different (p<0.05).

Pyrazine tgf=2 44
Pyrazine> 2] 52] 355 oA DA = PR &
o stz & of mAd g EAE o 228l of =
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T AUtk 7+ A9 FE 2R Frd uet FE3 of|
B“_«] 713 E % pyrazine 3F5HE2] A2 Fg 19 Vel
It Pyrazine 33&-2 A 71459 ol digh
3t & pyrazine &%H(RAP, relative amount of pyrazine, %)

o2 Yehiith 452 7]9olx] BAE pyrazine 3}H3H=E

< CS, EY, M ¥ IMMelIA Z+2} 0.01~10.69%, 0.2~7.84%,
0.5~4.56% 2 1.12~14.77% = IMMO| A 7} Bo] AA 5
Atk o]RAL CS, EY 2 IM2 ofghu] 7} £ Ad 3|
IMM 2528} Fo] 4191 AEFom, AFE A94o
2 SAZ7] "ol S5 &) U= Aoz AZE T
BE F30M AFL wol= pyrazine 8F3HE0] 79| A4
A eFgko, 2 a8o] AAETA AFET] A2
th AzpA 0 2 200 = 105 B} 158 248 319
o F7FtR e 203 22 A wole Fastr] A%
SHT) 250 Al E 1087 228 319S W7} 714 2o
A= om Algte] AHdrE G246 Fo ST o=
pyrazine 3}3HE-S 3] WHEFE 3131Eo| 7] Wil 2
B 257} ol oL ARte] ZojA A o] 3]4kE o
st Zolgka AZEATE Ku 5(29)S 2B £x9)
Aol S718FAA 2-methylpyrazine, 2,3-dimethy- Ipyrazine,
2,5-dimethylpyrazine, 2,3,5-trimethylpyrazine, 2,3,5,6-tetra-
methylpyrazine©] thA|A 0.2 F7lstt7} Zaxske 74k
Yepdtta Bauste] 2 Ao} fA A2E YeRfle
™, Lee 5(2)< 210~230°Col A 210~250% E<t 248 o}
A v 2xgo] el d45E pyrazineo] AT K

wete] ¥ A7 Asksl FA1EH
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Fig. 1. Pyrazine compounds in the espresso from each type of coffee
bean according to the roasting conditions.

RAP, relative amount of pyrazine against the total volatile compounds; CS, Colombia
supremo, BY, Ethiopia yirgachefiee G2; IM, Indonesia mandheling G1; IMM, India
monsooned malabar AA. The values represent the meantSD (n=3).
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Table 3. Antioxidant activities of the different types of coffee beans according to the roasting condition via DPPH, ABTS, and FRAP

assays
Antioxidant activities (%) treated with concentration of 100 pgfmL
Tested methods 200C 250C
Raw o 5 omin e = omin BHT a-Tocopherol ~ Trolox
min min
CSY | 85.70£037°%Y | 85.82076"  85.33:000"®  85.09:021® | 8337:021¢  8240£0.00°  81.66:0.00°
pPpH EY | 84.60:000" | 84.60:037"  8496+000"  84.72:021" | 82.89+021°  82.89+021°  80.93+0.00° 864037 83504000
(%) M | 8472+021% | 84.84+021"  84.72:021*  84.23:0.00° | 82.03:037° 81.17:021° 8081+042° | o
IMM | 80.32:021* | 8020+037*  80.68+042*  79.85t021* | 7897+1.69"® 77.38+181%  75.43+0.00°
CS | 61.05:0.71% | 59.86+0.41%  59.30+0.33%  58.99+0.08° | 56.61+0.03% 5521+037°  53.99+0.68"
ABTS EY | 60.99:043% | 6021020°  59.48+0.36°  59.24%027° | 5670:0.57° 5545+030° 5357025
3 \ . 5 . . . 5 |62.65:0.03  60.50+0.36
IM | 6076:0.63* | 5920£03245 58370415  5807:0.19% | 5601085 354.88+046°  51.10+2.02
IMM | 53.113030" | 53.66+0.08"  53.04+038*  52.75t0.22% | 5034:047°  49.63:0.80°  47.31:0.72°
CS | 80.88+027* | 80.22+0.11% 8006006  79.62023 | 77.78025°  73.99+0.13F  73.58+0.29"
AP EY | 8204:0.11% | 80.74:020°  8022:0.04°  8001:0.05° | 78.11:057°  74.66:0.36°  73.82:038" £35:0.09
(%) M | 8143:0.18" | 79.60:0.16®  7928+0.14®  7853+033C | 7586:031°  74.58:022°  73.93:0.16" o
IMM | 80.53020" | 78.77+026°  7831%0.16°C  77.83+0.05° | 7535+091° 7275044  72.03t029°

CS, Colombia supremo, EY, Ethiopia yirgachefiee G2; IM, Indonesia mandheling G1; IMM, India monsooned malabar AA.
PThe values represent the meantSD (n=3), means with difference superscripts in the same column are significantly different (p<0.05).

HwA =4 Jelgton, 250 ColA = 75.43+0.00~83.37
1021% = Aol 27t Ygkon) -2 s o] BHT (83.86:
0.37%)<} a-tocopherol(83.50+0.0%) 2} 7 2] ANl &
242 JeRNQITE Kim?} Han(5)< 0, 5, 8, 105 = AE 3k
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vgtoy e =9 BHT(62.65+0.03)¢} a-tocopherol
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3kle e 7H7} 73.58+0.29~80.22+0.11, 73.32+0.38~80.74+
0.20, 73.93+0.16~79.60£0.16 & 72.023+0.29~78.77+0.26%
o] #9135 YERN O trolox] - 2(82.35+0.09%)0l H]
& vtou} BlwA =& 248 Jehlith #u]e] =2AH
AErt 7l AsE o] ot Hadhke A AT AT
EAsh= vl AEo] 228 FAoA a7 =AU
W Fo 2 o] AR} Kim¥ Park(12)2 2 AE A7k whet
2o} gakalgo] Ul AAE Holthr} 14e] A

T >
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¢

W o8]e] FAsHe] tha gadthe HaE Hof B

Arsl §418 ABe YepAd

a-Glucosidase ¥ a-Amylase X5|&4A
a-Glucosidase = 274 9] R ZA3}E 43F §4h2
A YRR JgEslste] AF d9xe 4% des

[e]
A el F-83lt} a-Amylase 3 G2 -S
GERE A 7]= B4R ot g4 &4
GANES G S AR AT T
A gHeTH33-35). AT 2ol G FFEE A A
FA3% dFSS TolFE Tl acarbose 5] UL
W, acarbose= #I EFNAM S q-amylase2} FHL| a
-glucosidase S A eh36). 2t F5H A9 228 27
o & A 4 FEE| U3t a-glucosidase, a-amylase
A8 242 Table 4 JERNATE
a-Glucosidase A3l €432 acarbose”} 0.2 mg/mLe] &%
A 45.7240.73%°] 24S YEA L 22 F=elA 7]
9 FZ=(CS, EY, M 3 IMM)9| 272 747} 783+
3.05~43.60+1.97%, 9.29+4.88~44.50+1.43%, 6.85+1.27~ 40.97
+1.15% 2 0.98+0.73~36.00£1.12% = acarbose £} H| 1w/ 3}%]
= ul &40 o do AT 200CAA 228 #
LT = e FIaddS By 2AFo] 74
ATE F438] &) A=A
a-Amylase A3l E/d A= acarbose 0.2 mgmL2] &%=
of| A 55.81+1.85%2] 4= YRR oM & FxeiA
A9 FZE(CS, EY, M % IMM)<] &4 77} 30.71

o
o
T{ il
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Table 4. a-Glucosidase and a-amylase inhibition activities of the different types of coffee beans according to the roasting conditions

a-Glucosidase inhibition activity (%) treated with concentration of 200 pg/mL

Roasting condition

cs? EY ™M IMM Acarbose
Raw 43.60+1.9742 44.50+1 434 4097+1.15% 36.00£1.12% 4572+0.73
10 min 42,090,105 42.37+0.24%° 40.44+0.86™ 30454155
200C 15 min 4021042%° 41.05£0.30*° 38.08+0.64% 25.05+0.42%
20 min 37.31£0.46% 40.11+1.34% 36.60+0.43% 18.210.85“
10 min 34.15+0.00* 35.77+0.87 29.48+0.83% 14.6412.53%
250°C 15 min 1540£1.12% 15.6540.73* 14.42+0.85" 147+1.53%
20 min 7833054 9.29+4,88" 6.8511.27* 0.98+0.73%
a-Amylase inhibition activity (%) treated with concentration of 200 pg/mL
Raw 54.00£0.35% 59.48+1.86™ 56.54+1.12% 49.89+0.68™ 55.81£1.85
10 min 52.41£0.65% 55.49+1 344 51.9240.45% 47.85£1.67°
200C 15 min 50.72+0.42% 51.4240.15" 50.9240.24% 45.44+0.34%
20 min 48.3240.38" 49.10+1.62* 48.19+1.20% 43.04+0.58
10 min 46.91+0.36> 48.91+0.42" 47.64+0.74% 42.08+0.27%
250C 15 min 36.86+1.18" 36.44+2.627 36.29+1.01" 32.01+0.62%
20 min 30.71£1.90"% 3074270 33262081 27.81+0.22%

CS, Colombia supremo, EY, Ethiopia yirgachefiee G2, IM, Indonesia mandheling Gl; IMM, India monsooned malabar AA.
PThe values represent the meantSD (n=3). Means with difference superscripts (A-D) in the same row are significantly (p<0.05), means with difference superscripts (a-f) in

the same column are significantly (p<0.05).

+1.90~54.00+0.35%,  32.74+2.70~59.48+1.86%,  33.26
+0.81~56.54+1.12% 2 27.81+0.22~49.89+0.68% = ©] &
@ AT 000N 22 @ AT S5 B
dehhglont 2age] ZaasE @4go] Atk
Anderon ST 5491 874 E40l 257 Al ;-
d 7hs9lo] AT g EeldE e A
Q42 BAo] ZokEigirkn Base ol AT
Qo] FRRALL So| Eeldls P A P
24S U £ 9% Aoz Ardrh

(o]
OF

FO

Z72] A3 Y5(CS, Colombia superimo, EY, Ethiopia
yirgachefiee, IM, Indonesia mandheling, IMM, India
monsooned malabar AAE A5 (raw coffee bean)S} Z+2+

2 22(200, 250°C)<F A17H10, 15, 20 min) o2 ZAE S
Rom, HAe] 2AE 21E F7] 9t 22H Fof
W3] = pyrazines H| 58 R 7] A absl, @
IS 2AFSIIT Caffeine 3 =28 Aol wte}
A7 zpolE Ho|A| 2%, S-caffeoylquinic acid<} total
phenolic compoundse A2 228 o] 3| AFSF I
ZH23HA T Pyrazine $F3HE-2 IMMOl A 71 Bo] xgﬂg]
Ao, 250 CoAlM = AlRto] A= F243] Z01E
Tk DPPH 2t 2 2482 22 2254 ¢ BHT9}

a-tocopherol®] /gl H]ate] Ol FE 80% ©]3e] &
YERNATE A FRAP assayoll A= 228 H =7} 7482
F5 o] I Akt a-Glucosidase A3l &g -2
frej ek gk =50l o, 250 C el A 204 roasting®r 73
= @40l 80% °|’F Zo1E e, a-amylase A8l /]
T fAke Agkelqlnk ol AR BAE Frd mE
Ae)dd 3} Azl nael 3 2F8 32 U pyrazine
=] A8E TEHoE Bk o], 2004 15%
e 22Eohs Zlo] 7P HA e 2319 Ao g Adtsiid
o} whebA ol gt dak= ALlelA 2AE 21 2
23t AFAT e g Aol =& A E ALkt
484 5 3

T = Aozt ek

LAl 2

o] =& 20133 % A Her|Eh

Aol osto] AFE U5

£
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