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Quality and Quantity of Organic Acid, Lipids and Acid Value
Influence the Quality of Specialty Coffee

HORIGUCHI Toshihide™"**, TANIOKA Yuri*™"***’, YONEZAWA Kayo*', KOJIMA Kayoko"',
KOGURE Sarasa*, YAMAUCHI Jun** and FURUSHO Tadasu*'® ***’

* 1 Dept. of Ecological Symbiotic Science, graduate schools, Tokyo University of Agriculture,
1—-1-1 Sakuragaoka, Setagaya—Ku Tokyo 156—8502
% 2 Dept. of Nutrition Science, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-ku, Tokyo 156-8502
# 3 Dept. of Agricultural Food Science, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-Ku Tokyo 156-8502
% 4 Dept. of Food and Nutritional Science, graduate schools, Tokyo University of Agriculture,
1-1-1 Sakuragaoka, Setagaya-Ku, Tokyo 156—8502
* 5 HORIGUCHI COFFEE Co.Ltd,
1-12-15 Funabashi, Setagaya-Ku, Tokyo 156—0055

The quality of specialty coffee (SP) is evaluated based on the grading system (number of defects
of green beans and sensory evaluation of roasted beans) of the Specialty Coffee Association of
America, while the quality of commercial coffee (CO), which is a product with a wide variety of uses,
is evaluated based on the export standards (number of defects and altitude) of its country of origin.
Nevertheless, a physicochemical quality-based evaluation method has not yet been established. In this
study, the pH, titratable acidity, organic acid content, total lipid content, and acid values of Kenyan,
Guatemalan, and Columbian SP and CO samples were analyzed and evaluated to correlation with
sensory scores to find new indicators for quality evaluation of coffee. Significant differences were
shown to the pH and acid values of all SP samples, and in the titratable acidity and total lipid
contents of some SP samples. In addition, the sensory evaluation scores for all the SP samples were
more than 80, and were significantly higher than those for the CO samples. The significance of values
obtained from the physicochemical analysis is reflected in the sensory evaluation scores, and it was
suggested that they affect the coffee quality.

(Received Jan. 22, 2018 ; Accepted Nov.12, 2018)
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ORI 2 M, BEOHEIE 4 HRET 5o
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#200dFE ¥ —F — I AN, 93CHHKEI00MEX, R
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Table 1 Aspects in SCAA’s sensory evaluation
Aspect Description Descriptors (examples)
1. Fragrance/Aroma | Smell of ground and liquid Flowery
2. Flavor Gustatory sensations with retro-nasal aromas Unique flavor
3. After taste Flavor remaining after swallowing Sweet, lingering
4. Acidity Intensity and quality of acidic taste Bright, citrusy, fruit-like
5. Body Intensity and quality of tactile sensation Smooth
6. Balance Interaction or interrelation among Flavor, Aftertaste, Acidity | Well-balanced
and Body
© 7. Uniformity Consistency of flavor of the different cups of the sample N/A
8. Clean cup Lack of interfering negative impressions N/A
9. Sweetness A pleasing fullness of flavor as well as any obvious sweetness | N/A
10. Overall Holistically integrated rating of the sample as perceived by the | Total points are calculated
panelist from 1 to10
11. Defects Off-flavor that detract from the quality of the sample

The author composed the above table based on the SCAA Cupping Protocols®

AB2g%ERL, 7uokns - 2%/ —VERE
(2 11) Z4ominz, HHELESEL, 65CoEIRK
T EICEEL 2P S BEZ 605 MMB L. 20
#, HRTREICEHL, BAHEEF NI TL15g%F
MALOEE L THALL. FAR 7S 2z
HBL, TNARL—F—TCHBELRECEEZLLE, F
ABT7 T A a%105C DEBEF TIOFERESE, TV
& —NTAESBEE L2 RICRREL, RIREERZEH
L7

(5) BEDOHE 20mBEHBMN=HT7 52K
Bel2-ATRE S g 2L, WERBHY = F VT~
F VA0 E I 2, 105 L 2555 BT C604-H H
L7zo m— MiZah#k (5A) #EEL, EARERS MY
TAI0gEZAN, WMEEEZFEALZPOFRABE TSR
258 L7 ARIZINRL— 7 —CHBES TS,
EHEBENAZ 1 PKREPTTRET LV ZF VT —
TNVEREILEERE L, BEEZZY ) -V - Z—TFT LR
W o(1:1) I THEML, 1%7x/—NV7FLALY
W% 3WMA, 0.1M KOHTHE L, ¥kl 5308
R L2 SAE#EE L OB 2 &M L7227,
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Table 2 Comparison of sensory evaluation scores of SP and CO coffee

Origin Total score Acidity Body Balance After taste Flavor Aroma Overall
K (SP) 85.5+1.4** 8.0%£0.3** 7.8x0.2** 8.0+0.2** 7.9%0.2** 7.9+0.2** 8.0+0.3** 8.1+0.3*"
K (CO) 78.7x1.3 7.1x0.2 7.0%0.3 6.9+0.4 6.9%+0.2 7.0£0.3 6.9%+0.3 6.9+0.3
G (Sp) 82.6+3.7** 7.5%£0.4** 7.5%0.4*" 7.5+0.2** 7.5%0.5"* 7.5%0.3** 7.4%0.3" 7.7=0.2**
G (CO) 77.7+2.4 6.8+0.5 6.8+0.5 6.7+0.4 6.7x0.4 6.9x0.2 7.0x0.2 6.8+0.4
C (Sp) 85.1£0.9** 8.0+0.2** 7.8+0.2** 7.9x0.2** 7.9%0.2"* 7.8+0.3"* 7.8+0.3** 8.0%0.2**
C (€O 78.0xt2.8 7.0£0.4 6.9+0.4 6.7%x0.3 6.7%+0.4 6.9%+0.2 7.0x£0.3 6.7x0.4

K (Kenya), G (Guatemala), C (Columbia), SP (specialty coffee), CO (commercial coffee).

Five cups of each coffee was prepared and 13 panelists tasted them.

Values are presented as Means*SD (n=13). The analysis of variance between the data was evaluated by Tukey’s test.

The significant difference between SP and CO was indicated by the asterisk (*p<<0.05, **p<0.01). ‘

Three aspects (uniformity, the Clean cup, and Sweetness) are not the quantitative evaluations, but the deduction is evaluated.

H, 777 TR 6x3. TR T3IMBEOSPITVThd
SORLL L # AL, SPE LTOIERIZEH L. —7,
COZSPOFMAEICE L CERIMGiZERT L L, &
WIEIZr = 7 #78. 7+ 1.3, I0 XY TET8.0+2.85,
FrIIEIT.I£2.48E %Y, COZVTNROFHA
T AR LT CSPOFEEMICELTEB LT, SPEOMIC
EEE (p<0.01) PED LN,

Acidity (BBBR) B X UBody (27) OFMEIX, SPD
EREMHNTE, roTE=a0 YV TESTFTFIITE
DETH o7z CORT=TE>AQYETH>T 77
Y SEDNEMLTH o720 WTNBHSPEFEIC (p<0.01)
BERETHo 7,

Balance Flavor,Aroma,Overall® 524 ix, SP® 4 FE
T r=7E>Sau ECTE>SS 7T IEDIETD
o 72, After taste®SPOFMiIX, ¥y =7@gE=a0n
TE>ST 7T ITIETH o2 CODOEFEMG TIT,
Balance, After taste, Flavor® iz, ¥ =7E>an
VETE= T IEDIRT, Aromaldan X7
B=C7TYITE>STr=TE, Overalld, ¥y =7 &>
Ty TRIESIUYETEDETH o7z WTNDHSP
HCOWH LTHEIL (p<0.01) BENTHo 7

3. pH, WERE, #HIEEE, R

Table 3 1CpH, HEEEE, RIEEE, BMA2zAEL .
HEERL.

(1) pHE KU HETERE IF4TFTAU—R PO
—b—ii, pHsBEOHEEL VbR, pHEUTTH
NWTERE B R L2 WHRENEVEZEZ O, —fF
WA= 7R, Bomwa—b—r UTHREMICERE
MTW5bAS, pHIZSP : 4.75+0.01, CO :4.79%0.02&
B, $AHEMELSP:8.11+0.10mé/g, CO :7.86
£0.15ml/gk BWI 2D, FoTENBROE T —
L—ThbIL2EMNTL, T/, a0 ¥ T EDPH
X, SP:4.88%0.01, CO:5.00%0.01, i#E 8,
SP:6.89+0.08mé/g, CO:6.32+0.09mé/gTdH Y, R
RPEBIPRNI——ThbdLELION, FrT~TE
DpHiE, SP:5.00%0.02, CO:5.05+0.01, HEME
1%, SP:6.46+0.09mé/g, CO :6.29%0.10mé/gTdH -
oo 7T TERT =T L RET % L pHA%W. 2578
EEL, HEBREIX.6on/giBERKDI o, 72, &
EFEHOSPIECOL ) b HEIC (p<0.01) pHAEX,
HEBEIZSWETIZH - 7,

(2) WEEEE HEEERICOVWTE, ¥ =T7ESP:

Table 3 Comparison of pH, Titratable acidity, Total lipids and Acid value in SP and

CO coffee
. Titratable Total lipids .
0 H Acid value
rem P acidity (mé/g) (g/100g) cd valu
K (SP) 4.75+0.01** 8.11+0.10** 17.2+0.2 3.5+0.3%*
K (CO) 4,.79+0.02 7.86%0.15 17.6£0.4 7.1%0.2
G (SP) 5.00%0, 02" 6.46+0.09 18.4+0.3** 4,4%0,8*"
G (CO) 5.05=0.01 6.29=0.10 17.2+0.3 6.7=x0.3
C (Sp) 4.88=0.01** 6.89+0.08** 18.2+0.4 2.7+0.1**
C (CO) 5.00+0. 01 6.32+0.09 17.6+0.4 3.6%0.2

K (Kenya), G (Guatemala), C (Columbia), SP (specialty coffee), CO (commercial coffee).
Values are presented as Means+SD (n=5). The analysis of variance between the data was
evaluated by student z-test. The significant difference between SP and CO was indicated
by the asterisk (*p<0.05, **p<0.01).
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17.2£0.2g/100g, CO : 17.6+0.4g/100g, 7" 7 ¥< 5
BESP : 18.4%0.3g/100g, CO :17.2+0.3g/100g, I O
Y ¥ 7 RSP 118.2+0.4g/100g, CO :17.6%0.4g/100
gCHolze 7777 T ESPIZCOICHRTHEICEM
(p<.01) ZxRL7

SCAAD EHEFFMMIIC B BBody (T %) &, BREW
&Y, OBEATRUEBZBARIENYRT 7 AF % —2
ThHY, WE, TOHHE, KolTE, HoIZI R EDR
BETHLEINTVE, TNLRBIKEEDSENKE
CEBLTWAEEZLN, OMVIZIZIY)V—3I—-2ED
BREE52Tw5h, KRR, BEOWETar 2825
CLIIHEEE LA b, asdFRE UTRE, 73
B, BEEETTWAEY, 75V HIHEOBE, £ED
RIRERIZI2~18%EETH VY, MEETHIITEE
WOBEEFEWIZERIBEENBVEMEH S L vbh
TWb, RFFETHWACOR, SPOEEMTH 5E S
1, 600~2,000m & [Fl CHUB DO E 2 &2 L 72720, SP, CO
HIRIBERIIT% Y EEBVRER L ol —BIIC
WZCOMARER, EEl, 600mA T OHIEAE L, FXRD
ZLOEEETIES 2 mEOLEYL L, BEEOFHY
EHOFIEK LB LIBIshTws, LarL, SEO
SPLCONEREMMOBRERL I, EEOATENE:
HETELWI eFHLP Lo,

(3) B i  Fffl, ¥ =7HESP:3.5%0.3, CO:
7.1%0.2, 7757 FFESP:4.4+0.3, CO:6.7%0.3,
aayE7ESP:2.7+0.1, CO:3.6+x0.2TH Y, v
FTHORBZBWTHCORSPIC R TERMiAE ZIZE
fE (p<0.01) Tho7zo

I—v—ATOMIgIE, T5%REIHENSN) T SvtEn
— VT, FORBBEENOE Y/ — Vg (40~
48%), VI F VB (31~34%), F L 4 VB (8~
12%) TH5%, 1 —NEBRk EORGBNEH®RIE, &
SR DTN TR R 8 CRER G - 202 X 0 5 kMR
BENBZENFNILAMONTWAS™, M. Y. RENDON 5
1, MEICE 30— —ARREEETY S—EiFEED
ERHEG, BREOBIIC X Y EERT®R, b FoN
FEYREBENML, 7V—N—Hbkoy v Fq
(woody) 2% % L RIBL 2%, BEEFRM T, AW

FRELREOKE Yy T4 L, FORMIICELET
LEOHE R ba— (straw) & L, ZORKIZTHET
BEBTOBEELLEALRINTBY) AL FAFME LT
Wb,

AEFTD, BRHMEICBWTBMOSVW I =TES
L7772 IECOICHLT, @BYBRRPTLEDK
(straw) ZRBUBNANDP 6KV RIFETIX, SP
BeTY—7r—ar7+ (EiRlsC) 2EHL, 7=
TEBIUTIuYETRIZEENRY Y, V77 IEIR
FREE L7720l LT, COIL, BEBY Fofav T
F (Bl LMECTHALL, BEOHLOERE LS
YNR—EORSREREZ, 24~40CTHAZ b
V=7 7—ary¥+ (EiR5C) #MHHLZSPIEY <
—YOEBEZFICLL, BMAHH SNz bnEE L
BNz, Thbh, AEETORERERLHMAEIRE, W
AMDATOMBEICKRE L EEEEZ AW EEIEBVE
EERELTWA,

BEAKOIERITBIT HEHRE (EMIEHROZE) 2
L BRBIZONTERPET TS5 L LTWE", [EIIER
B, TREROFEHRED SR, ROKBHEOEE LG
BLENTWD, O EiE, 2——ZBWTHEE
OB OHKE L, FECBITLIEELBED—DLL S
ZEARIBENS, :

RGOS 7— 5 A%, HMRET1ER
WThE, a7 IdEBMS. 18T, 77 Ynidd.s
DT EW)I OWEDD HE0%, SHEAARL EHBEERCS
BT — 5 DEBPIRNLETHLEER b,
4. EREBEBOREE

Table 4 IHBBMZ WA LHRER LI, a—k—
OERBOMKE L UEERE, BRESVRARTAR
FELREOEREMEIZE > TOOMBEICERP LTS
Eiohb, FITANETE, FEEEDI—L—O
EBBOPCHENEERNDS VI T VBB ICE
B La# L7z

SPO 7 Ty BELFEBROKBEIX, 7 =7 ESPA729.5+
36.0mg/100gs b o & %L, RICag Y ETED
642.2+62.5mg/100g, dbo bbb oI T 77
< J HESPMD568. 3+52. 8mg/100gTdH - 720

Table 4 Comparison of amounts and ratio of organic acids (citric acid and acetic acid) in SP and CO coffee

Origin CA+AA (mg/100) CA (mg/100g) AA (mg/100g) Ratio (CA/AA)
K (SP) 729.5%36. 0° 507.5+32, 1% 222.0£9,9° 2.29+0.16*
K (CO) 618. 7= 39. 3% 416.6+37.0° 202.1%6. 3% 2.01+0.12°
G (SP) 568.3+52. 8 442.1+ 45,8 126.2+8.3° 3.50%0.23°
G (CO) 712. 3+ 33. 6 546.0+29, 8 166.3 =4, 8 3.28+0.13°
C (Sp) 642. 2+ 62, 5 478.4 48, 0* 163.3 15, 2% 2.92+0, 09°
C (COo) 623.8=81. 8" 442.6%66.9* 181.2+15.7¢ 2.44+0.18°

CA (Citric acid), AA (Acetic acid), K (Kenya), G (Guatemala), C (Columbia), SP (specialty coffee), CO (commercial coffee).

Values are presented as Means=SD (n=5).

Different letters in the columns indicate significant differences, as determined by the Tukey’s multiple range test (p<0.05).
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Fig.1 Correlation between chemical analysis values and sensory evaluation score. SP (specialty coffee),

CO (commercial coffee)

The sensory evaluation was carried out by 13 panelists according to the Cupping form of SCAA.
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