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TOM TAT

Viet Nam 1a nuodc xudt khiu ca phé 16n thit hai trén thé giéi, tuy nhién nhing nghién ctru vé ca phe Viét
Nam con han ché. Mot s6 tinh chat vat Iy va thanh phan héa hoc ca phé c¢6 vai tro quan trong trong nhan
dién san phdm cing nhu lam co sé thiét ké cong nghé ché bién. Nghién cttu nay nham khéo sat cac dic
trung co ban vé tinh chat vat ly va thanh phan hoa hoc ctia ca phé nhan Tay Nguyen. Vé tinh chat vat ly, cac
hat Arabica c6 chiéu dai va chiéu rong (10,09 mm va 7,47 mm) 16n hon hat Robusta (9,52 mm va 7,05 mm);
bé day, do cau, mat do khéi cta hat Arabica (4,18 mm; 0,68; 0,68 g/cm®) nhé hon Robusta (4,41 mm; 0,70;
0,72 g/cm®. Vé thanh phan héa hoc, Arabica c6 ham lueong chat kho hoa tan, lipid téng, duong khir
(33,91%db; 16,36%db; 0,19%db) cao hon Robusta (31,54%db; 16,36%db; 0,15%db); ham luong caffeine,
phenolic téng, hoat tinh khang oxy ho4; chat kho ctia Arabica (1,58%db, 2,97%db; 392,01 umol trolox/g chat
kho) thap hon Robusta (3,13%db; 5,87%db; 806,25 pmol trolox/g chat kho). Cac tinh chat khac bao gom ti 1e
gitta chiéu rong va dai, dién tich bé mat, khoi luong 100 hat, pH dich trich khong c6 khac biét dang ké & do
tin cay 95%. Gifra ca phé Robusta c6 ngudn géc tir cac tinh khac nhau trong khu vuc Tay Nguyén, Robusta
bik Nong thé hién dic trung ro rét. Dua vao cac tinh chat da khdo sat, stt dung phuong phap phan tich
thanh phan chinh (PCA) @€ phan nhém va nhan thdy co6 sy phan nhom tot gita giong Robusta va Arabica.

Tuy nhién, ddu hiéu nhan dién dé phan nhom dya trén khu vuc canh tac chua ro rang.

Tie khoa: 7inh chat vat Iy, thanh phin hod hoc, cd phé nhan Ty Nguyén, phan nhom.

1. BAT VAN BE

Ca phé duoc biét dén la mot trong nhimg thic
uong pho bién nhat trén toan thé gidi boi cac gia tri
cam quan ctia nd. Theo xé€p hang cua ICO nam 2021,
Viét Nam duoc biét dén 1a quoc gia xuat khau ca pheé
l16n thtt hai thé gi6i, sau Brazil. Luong ca phé xuat
khau khoang 2,1 triéu bao ca phé 60 kg va hau hét
dén tr ving Tay Nguyén. Nam 2016, Bo Nong
nghiép va Phat trién nong thon (PTNT) udc tinh dién
tich canh tac ca phé Tay Nguyén chiém gan 90% dién
tich trong ca phe trén ca nudc. Tuy nhién, theo thong
ke tir Trung tam Thuong mai Quoc té (ITC), gia
trung binh ca phé nhap khiu vao Tay Ban Nha trong
10 thang dau nam 2019 dat 2.749 USD/tan. Trong do,
gia nhap khéu ca phe tir Brazil dat 2.258 USD/tan; tir
Duc dat 2.206 USD/tan; tir Viet Nam dat 1.735
USD/tan. Theo Bo6 Nong nghiép va PTNT Viét Nam,
90% ca pheé Viét Nam duoc xuat khau duoi dang tho
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va gia tri gia tang thap. Tir d6, c6 thé nhan thdy, mac
du 1a quoc gia xuat khiu ca phe lon trén thé gioi,
nhung gia tri thwong mai ctia ca phé nuwoc ta con thap
do chat luong khong 6n dinh [20].

Cac thugc tinh cta ca phé nhan khong chi phu
thuoc vao giong ma con phu thuoc vao thd nhuong,
khi hau cta vi tri canh tac ca phé. Do d6, cac tinh
chat cam quan cda ca phé, yéu t6 quyét dinh chat
luong ctia cac san phdm tir ca phé nhan, ciing duoc
quyét dinh boi giong va khu vuc canh tac [12]. Cac
tinh chat vat ly cta ca phé nhan cing déng mot vai
trd quan trong trong viéc san xuat, ché bién ca phé
rang va cac san pham khac tir ca phé. Trén co so do,
nghién ctru nay tap trung phan tich cac tinh chat vat
ly va thanh phan hoa hoc ctia ca phé nhan dé cung
cap dit lieu phuc vu cho cac dau hiéu nhan biét ca
phé nhan Tay Nguyeén va cung cdp dit lieu dau vao
cho thiét ké qua trinh trong cong nghiép ché bién ca
phé.
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2. NGUYEN LIEU VA PHUONG PHAP
2.1. Mau ca phé

131 mau ca phé nhan duwoc thu nhan tir Tay
Nguyén, dai dién cho cac khu vuc dia ly khac nhau
(Hinh 1). Gém hai giong chinh 1a Coffea canephora
var. Robusta (ca phé Robusta) va Coffea arabica (ca
phé Arabica). Trong do, 17 mau ca phé Arabica dén
ttr tinh Lam Pong nho vao do cao thuan loi so voi
muc nudc bién phu hop trong giong ca phé nay va
114 mau con lai 1a ca phé Robusta (29 mau Dak Lik,
25 mau bik Nong, 39 mau Gia Lai, 16 mau Lam
bong va 5 mau Kon Tum). Nguyén tic lay mau la
chon cac huyén co dién tich canh tac ca phé 16n. Cac
nong ho ca phe duoc chon dé 14y mau khong nam
trong cting mot ap va khong lién ké. Nham tiang tinh
dai dién cta mau, 1ap phiéu (tham) cho cac nong ho
duoc chon tai dia phuong, tién hanh boc tham ngau
nhién dé chon ra nong hé can dén ldy mau truc tiép
voi s6 luong mau phu hop voi d0 4m mau thap hon
12,5% (w/w) theo TCVN 4193-2012 va bao quan mau
trong tui zip nhom hai mat ¢ 4°C, do am 60 - 65%.

R [

Tay Nguyén
Viing trdng Robusta
B ving tréng Arabica
& Vjtrildy mau Robusta
Q  Vjtri thy mAu Arabica

Hinh 1. Ban d6 thé hién vi tri thu thap mau

Tién hanh 14y mau ca phé nhan theo TCVN
5702-1993. Tai cac nong ho, tién hanh 14y nhiéu mau
ban d4u bang xién 14y mau theo yéu cau cia TCVN,
sao cho thu dugc mau chung khong duéi 3 kg mau.
Sau d6, tién hanh lap cac mau trung binh lam thi
nghiém theo nguyén tac dudng chéo trén mot mat
phing sach dé thu duwoc 3 mau trung binh lam thi
nghiém, méi mau dat t6i thiéu 800 g mau ca phé
nhan. Mau trung binh thtt 1 ding trong khao sat cac
tinh chat vat ly, mau trung binh thtt 2 dung dé khao
sat thanh phan hoa hoc. Déi voi mau ca phé dung dé
phan tich thanh phan hoa hoc, tao mau bot ca phé
nhan bing cach nghién va ray qua sang c6 kich

thuoc 16 sang 1 mm (mesh 18). Mau trung binh thit 3
duoc dung lam mau luu.

2.2. Phuong phap phan tich
2.2.1. Tinh chat vat Iy

2.2.1.1. Kich thuoc ca phé nhan

Kich thuéc ca phé nhan, bao gom chiéu dai (Z,
mm), chiéu rong (W, mm) va bé day (7, mm), duoc
do bang thuéc kep voi budc nhay 1a 0,02 mm. Lay
khoang 200 g mau ca phé nhan tir mau trung binh
thtt 1, trai déu trén mot mat phang thanh mot 16p duy
nhat, 1ay ngau nhién 25 hat ca phe, tai 5 vi tri & gitta
va 4 goc nam trén duong chéo ctia mat phang (TCVN
5702-1993) d@é do kich thuoc. Tir do, do cau, ti 1é gitta
chiéu rong va chiéu dai va dién tich bé mat ca phé
nhan duoc tinh toan theo cac cong thic cia Kuala va
cs (2019) [16]:

Do cau: Sp= (LxWxT)V3x [
Ti lé gitta chiéu rong

-1
va chiéu dai: AR= W L
Dién tich bé mat (mm?): A,=nx(L x WxT)?/3
Kich thudc ca phé nhan dua vao co 10 sang ciing
duoc phan tich theo TCVN 4807-2013. Lay 300 g ca
phé tir mau trung binh thit 1 d6 1én cac sang tuong
ung, tién hanh lac déu theo chiéu xoay tron trong 3
phut va xac dinh khoéi luong trén méi sang bang can
dién t& c6 do chinh xac 0,01 g.

2.2.1.2. Khoi lrong 100 hat

Khai luong 100 hat ca phé nguyén duoc xac dinh
bang cach can 100 hat bang can dién tt c6 do chinh
xac 0,01 g [21]. Lay khoang 50 g mau ca phé nhan tir
mau trung binh thtt 1, trdi ra trén mot mat phang
sach va chon ra 100 hat nguyén trén duong chéo.

2.2.1.3. Mat do khoi ca phé nhan

Xac dinh mat do khoi cta ca phé nhan theo
TCVN 7031 - 2002, d6 mot lwong ca phé vao binh
nhan réng da biét truoc thé tich bang phéu chuyén
dung. Mat do khoi duoc tinh theo cong thiec:
pp=m x V' voi mla khoi luong mau ca phé co
trong binh nhan rdéng c6 thé tich Vbiét trudc.

2.2.2. Thanh phan hod hoc

2221 Ham lrong chat khé hoa tan tong va do
PH cua dich trich

Ham luong chat kho hoa tan tong duoc xac dinh
theo TCVN 5252-1990 (twong tw AOAC, 2000). Bot ca
phé nhan duoc trich ly theo ti 1& 1,00 g bot ca phé
nhan trong 50 mL nuéc cat & 95°C trong 1 gio. Dich
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trich duoc loc va duwoc dinh mtc 1én 100 mL. 10 mL
dich duoc sdy dén khoi luong khong d6i & 105°C va
can phan chat ran con lai sau khi sdy dé tinh toan
téng ham luong chat kho hoa tan. Thi nghiém duoc
lap lai ba lan va don vi duoc thé hién 1a phan tram
chat kho (%db).

b6 pH dich trich duoc xac dinh theo AOAC
(2000) [1]. Dich trich da dwoc dinh miic noéi trén
duoc do bang pH ké & 25°C. Thi nghiém duoc lap lai
ba lan va cac gia tri duoc ldy trung binh.

2.2.2.2. Him luong caffeine

Ham luong caffeine duoc xac dinh theo phuong
phap duoc mo ta baoi Belay va cs (2008) [2], da duoc
kiém chimg c6 do chinh xac tuwong duwong phuong
phap stt dung (TCVN 9723-2013). Trich ly ran - léng
1,00 g bot ca phé nhan véi 25 mL nuoc cat & 90°C
trong 30 phut réi loc 14y pha 1ong va tién hanh pha
loang 10 lan bang nudc cat. Trich ly 16ng - 16ng dich
trich ca phé v6i dung moéi dichloromethane (DCM)
voi ti 1é 5 mL mau : 5 mL DCM bang phéu chiét, lap
lai qua trinh trich mau 3 lan, thu nhan pha dudi.
Dung dich cudi cung duoc do do hip thu & buodc
song 272 nm bang may quang phé UV-VIS. Don vi
ctia ham luong caffeine duoc thé hién bing gam
caffeine trén gam chat kho nguyen lieu (%db).
Phuong trinh duwong chuén caffeine duoc xay dung
trong khoang noéng do 0,03 - 0,12 ug/mL biang cach
pha caffeine tinh khiét trong dung méi DCM va mau
trang 1a DCM.

2223 Ham luong phenolic tong

Ham luong phenolic téng duoc x4ac dinh bang
phuong phap quang phé voi thudc thit Folin-
Ciocalteu [22]. Trich ly 1,00 g bot ca phé nhan véi 10
mL nudc cat & 90°C trong 30 phut, loc d@é thu phan
long. 1 mL dich trich duoc pha loang (1: 100) phan
tng voi 5 mL thuoc thit Folin-Ciocalteu (da duoc pha
loang 1: 10) va b6 sung 4 mL dung dich Na,CO; (7,5%
w/v) sau 2 phut. Phan tng dién ra ¢ nhiét d6 phong
trong diéu kién t6i, trong 120 phut va do do hép thu &
budc séng 765 nm. Pon vi cia ham luong phenolic
téng duoc thé hién bang duong luong gam gallic acid
tréen gam chat kho nguyén lieu (%db). Ham luong
phenolic téng trong mau duoc thu nhan tir phuong
trinh dwong chuin gallic acid voi nong do tir 50-300
mg/mL va mau trang 1a nuoc cat.

2.2.2.4. Hoat tinh khdng oxy hoa

Hoat tinh khang oxy hoa duoc xac dinh dya trén
kha nang bat goc trr do. Theo do, phuong phap phan

tich duoc thuc hién theo Brand-William va cs (1995)
[5] c¢6 hiéu chinh, véi goc tue do duwoc st dung la
DPPH (1,1-diphenyl-2-picrylhydrazyl). Chuén bi dich
trich twong tu nhu mé ta trong muc 2223 0,1 mL
dich trich (da duoc pha lodang 1: 100) phan tmg véi
dung dich DPPH trong dung moi methanol tuyét doi.
Phan tmg duoc dién ra trong t6i & nhiét do phong. Su
giam do hap thu ¢ budc séng 517 nm duoc xac dinh
sau 30 phut. Hoat tinh khang oxy héa duoc thé hién
duéi dang duong lwong milimol trolox trén gam chat
kho nguyén liéu. Thé hién hoat tinh khang oxy hda
ctia mau duwoc nhan tir phuong trinh duong chuin
trolox voi gid tri ttr 250 - 1250 pmol/L va mau trang 1a
methanol.

2.2.2.5. Him lwong lipid tong

Ham luong lipid tong duoc xac dinh theo AOAC
920.97-1920. Theo do, 1,00 g mau bot ca phé nhan
duoc say toi khoi luong khong déi & 105°C. Sau do,
dung gidy loc c6 khai luong khong ddi goi bot ca phe
nhan va cho vao hé thong Soxhlet hoan luu v6i dung
moi trich ly 1a diethyl ether. Sau khi qué trinh trich ly
hoan thanh, cadc mau gidy loc duoc sdy so bo dé loai
bé dung moi du va sau d6 tién hanh siy téi khoi
luong khong d@6i 105°C. Phan con lai sau khi sy
duoc can va luong lipid téng duoc xac dinh bang hiéu
sO gitta khoi luong trudce va sau khi trich ly, tir do,
tinh ra ham luong lipid tong. Ham luong lipid tong
duoc thé hién duéi dang gam chat béo trén gam chat
kho nguyén lieu (%db).

2.2.2.6. Him luong duong khir

Ham luwong duong khir dwoc xac dinh bang
phuong phap quang phd, st dung thudc thit DNS
(3,5-dinitrosalicylic acid) [24]. Chu4n bi dich trich
twong te nhu mé ta trong trong muc 2.2.2.3 Cho 3
mL dich trich (da duoc pha loang 1: 3) phan tng véi
1 mL thuéc thit DNS & 95°C trong 5 phut. Sau do, b6
sung 6 mL nuéc cat va 1 mL dung dich Na,SO, 0,5%
(w/v) dé 6n dinh mau. Cudi ciing, dung dich duoc do
do hap thu & budc song 540 nm. Ham luong duong
khtt duoc thé hién duodi dang gam glucose trén gam
chat kho nguyeén lieu (%db) va thi nghiém duoc thuc
hién ba lan. Phuong trinh duong chuén glucose duoc
xay dung trong khoang noéng do tir 0,1 - 1,0 mg/mL,
vOi mau trang 1a nuoc cat.

2.2.3. Xu ly dir liéu

Cac két qua duoc biéu dién dudi dang gia tri
trung binh + d¢ lech chuén trong cac bang két qua.
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Cac dwt lieu duoc xtt ly boi phan tich phuong sai mot
chiéu (Analysis of variance, ANOVA) vo¢i do tin cay
duoc giéi han & p < 0,05. Cac chir cai khac biét thé
hién su khac nhau c6 y nghia & do tin cay 95%. Két
qua cta st dung phan tich thanh phan chinh
(Principal Component Analysis, PCA) tir bo di lieu
ctia 131 mau ca phé nhan véi 3 thanh phan chinh dé
giai thich cac bién. Phan tich da bién duoc st dung
phan mém Solo phién ban 8.9.1 (Eigenvector
Research Incorporated).

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Tinh chat vat ly

Céc tinh chat vat Iy ctia ca phé nhan Tay Nguyén
duoc trinh bay & bang 1.

3.1.1. Kich thuoc cd phé nhan va cdc thudc tinh
lién quan

Phan tich ANOVA cho thay hat Arabica lon hon
c6 y nghia so voi hat Robusta vé chiéu dai va rong,
nhung nho hon c6 y nghia vé bé day. Cu thé, chiéu
dai, chiéu rong va bé day cta hat Arabica lan luot 1a
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10,09 mm (9,43 - 10,86 mm), 7,47 mm (7,09 - 8,25
mm), 4,18 mm (3,77 - 4,63 mm) va 9,52 mm (7,93 -
11,12 mm), 7,05 mm (5,82 - 8,31 mm), 4,41 mm (3,67
- 5,85 mm) ctia hat Robusta. Theo Kuala va cs (2019)
[13], chiéu dai, chiéu rong va bé day ctia Arabica
Indonesia 1an luot 1a 12,04 mm, 8,24 mm, 4,99 mm.
Nghién ctu cua Silvia va Sidebang (2015) [26] cho
biét chiéu dai, chiéu rong va bé day cta Robusta
Indonesia 1an luot 1a 11,61 mm; 8,35 mm; 5,04 mm.
Nhu vay, ca phé nhan Arabica va Robusta ctia khu
viec Tay Nguyén nhoé hon so v6i ca phé nhan
Indonesia. St khac biét nay c6 thé do su khac nhau
ctia nguén goc ca phé nhan, cac phuong phap ché
bién sau thu hoach [13], hodc diéu kién bdo quan
[14].

Khi phan sang ca phé duwa trén TCVN 4193-
2014, két qua ciing cho thay ca phé nhan Arabica c6
kich thuéc 16n hon so voi hat Robusta khi phan lon
tap trung & trén sang 18 (60,95%), trong khi & hat
Robusta phan b6 déu hon va tap trung nhiéu nhat &
trén sang 16 (37,66%) (Hinh 2a).
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Hinh 2. Phan sang ca phé nhan dua trén giong (a) va hat Robusta dura trén tinh (b)
véi truc hoanh 14 kich thuéc sang va truc tung 13 phén tram khéi legng ca phé trén sang tuong tmg

Nghién cttu nay cho thdy gia tri trung binh do
cau cta hat Arabica 1a 0,68 (0,62-0,72) va cta hat
Robusta 1a 0,70 (0,63 - 0,83). Theo nghién citu cua
Kuala va cs (2019) [16], gi4 tri trung binh do cau cua
hat Arabica tir Indonesia 1a 0,66 va nghién ctru cia
Silvia va Sidebang (2015) [26] cta hat Robusta
Indonesia la 0,68.

Ti 1é gitta chiéu rong va chiéu dai ctia ca phe
nhin Arabica va Robusta trong nghién citu nay
khong thé hién su khac biét co y nghia (a = 5%) va co
gia tri trung binh cung la 0,75, trong d6 hat Arabica

trong khoang gia tri 1a 0,66 - 0,82 va hat Robusta la
0,64 - 0,99. Theo nghién cttu cta Kuala va cs (2019)
[16], Arabica Indonesia co ti lé gitta chiéu rong va
chiéu dai 1a 0,69 va theo nghién ctru cta Silvia va
Sidebang (2015) [26], Robusta Indonesia cé ti 1& 0,72,
tic 1a thap hon ca phé nhan Tay Nguyén. Dién tich
bé mat ciing khong thé hién suw khac biét c6 y nghia,
véi gia tri trung binh cta ca phé nhan Arabica va
Robusta lan luot 1a 145,36 mm? (99,34 - 243,26 mm?)
va 140,00 mm? (57,54 - 278,01 mm?. Theo nghién
cuiu cua Kuala va cs (2019) [16], Arabica Indonesia
c6 dién tich bé mat 1a 196,44 mm? va theo nghién cttu
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ciua Silvia va Sidebang (2015) [26], Robusta
Indonesia c6 dién tich bé mat 1a 194,88 mm? Nhu
vay, gia tri trung binh dién tich bé mat ctia ca phe
Tay Nguyén nho hon so véi ctia ca phé Indonesia.
Gitta cac hat Robusta, tinh chét vat Iy ctia cac hat
voi nguon goc dia ly khac nhau cting duwoc thé hién &
bang 1. Hat Robusta tir Ddk Nong c6 nhimg dic

trung vé hinh hoc cao hon so v6i ca phé duoc canh
tac tai cac tinh khac, két qua nay ciing duoc thé hién
ro trong két qua phan sang (Hinh 2b) khi phan 16n
tap trung & trén sang 18. Su khac biet vé kich thuoc
nay dan dén su khac biét vé dién tich bé mat, nhung
khong c6 su khac biét gitta do cau va ti lé gitta chiéu
rong va chiéu dai.

Bang 1. Tinh chat vat ly ctia ca phé nhan Tay Nguyén

L (mm) W(mm) | 7 (mm) S AR A mm?) | Wi @) | py(g/cm’)

9,52 7,05 4,41 0,70 0,75 140,00 16,71 0,72

R +£0,55° +0,46° +0,36 +0,03" +0,05" +29,62° +£3,16° +0,03°
10,09 7,47 4,18 0,68 0,75 145,36 18,15 0,68

A +0,37° +0,30° +0,26° +0,03° +0,04° +22.20° +1,62° +0,03°
925 6,92 433 0,71 0,76 133,61 15,42 0,71

GL | . 0,42° +0,35° +0,40° +0,03" +0,04° +2531° +1,73° +0,03°
9,51 6,84 431 0,69 0,73 135,01 16,44 0,72

LD | o4t | s047° | +051° | £003* | +005° | +2749° | +2.68 | +003®
9,48 7,04 4,42 0,71 0,76 139,87 16,12 0,73

DL Los57° | 1047 | 2034 | +003* | 005 | +£3079° | =3.12° L 0,04
9,98 7,46 4,62 0,71 0,75 155,07 19,72 0,73

DN 053 | 2042° | 027" | 2002 | =004 | £3089° | =3.68 L 0,03
9,43 6,78 428 0,69 0,73 132,18 16,04 0,75

KT | 4040 +0,10° +0,05° +0,01° +0,02° +1631° +0,86" +0,02°

Ghi chi: R: Mau ca phé Robusta; A: Mau ca phé Arabica; GL: Hat Robusta Gia Lai; LD: Hat Robusta Lam
Péng; DL: Hat Robusta Dak Lak; DN: Hat Robusta Pik Nong; KT: Hat Robusta Kon Tum; L: Chiéu dai: W:
Chiéu rong; T: Bé day; S,: Do cau; AR: T1 I¢ giita chiéu rong va dai; Ay Dién tich bé mat; W, Khoi luong 100

hat; p,: Mat do khoi
3.1.2. Khéi Irong 100 hat va mat do khoi

Trong nghién ctu nay, phan tich ANOVA cho
thdy gia tri khéi luong trung binh cta 100 ca phé
nhan Arabica 1a 18,15 g (15,13 - 21,27 g), khong ¢o su
khac biét y nghia v6i ca phé nhan Robusta 1a 16,71 g
(10,18-27,17 g). Xét theo khu vuc canh tac, ca phé
nhan Robusta Pak Nong c6 khéi luong 100 hat ca
phé nhan 1a cao nhat. Két qua ciing cho thay rang,
khoéang gia tri ctia khéi lwong 100 hat 1a kha rong.
biéu nay cho thay céac chi tieu chat luong lién quan
dén tinh chat vat ly ctia ca phé nhan Tay Nguyeén
chua dong déu ngay ca trong cung mot khu vuc dia
ly.

Mat do khoi cia ca phé nhan Arabica 1a 0,68
g/cm?® (0,58 - 0,71 g/cm?), nho hon cé y nghia so voi
hat Robusta c6 gia tri 1a 0,72 g/cm® (0,56 - 0,78
g/cm®). Cac gia tri nay cao hon so voi nghién ciru
ctia Bicho va cs (2013a) [4] cho rang gia tri trung
binh ctia ca phé nhan néi chung dao dong trong
khoang 0,6 dén 0,7 g/cm®. Gia tri mat do khoi cho
thdy s6 luong hat Arabica sé it hon khi duoc chia
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trong cung mot thé tich do kich thuwoc hat ca phé 16n
hon.

3.2. Thanh phan hoa hoc

Thanh phan hoa hoc cta ca phé nhan Tay
Nguyén duoc trinh bay & bang 2.

3.2.1. Ham luong chat kho hoa tan tong

Két qua nghién ctu cho thay, ca phé Arabica c6
ham luong chat kho hoa tan téng 1a 33,91%db (dao
dong trong 30,23 - 35,62%), cao hon c6 y nghia so v6i
Robusta 13 31,54%db (dao dong trong 26,30 - 35,64%).
Bicho va cs (2013b) [3] da bao cdo ham luong chat
kho hoa tan,t(Sng cua ca phé Arabica tir Brazil va
Robusta tir An P¢ 1an luot trong khoang tir 33,25 -
33,39%db va 33,44 -34,48%db. Su khac biét vé ham
lwong chat kho hoa tan téng gitra hai giong Arabica
va Robusta c6 thé do su khac biét vé thanh phan cac
chat hoa tan trong ca phé nhan gitra hai giong nay
nhu ham luong carbohydrate hoa tan, ham luong
amino acid, khoang va mot s6 cac alkaloid c6 mat
trong hat ca phe [3, 7, 9, 18, 19]. Ham luong chat kho
hoa tan téng ciing cho thdy cac mau ca phé Robusta
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phan chia thanh 3 nhém khac nhau (Nhém 1: Kon
Tum va Lam Dong; Nhom 2: bak Nong; Nhom 3:

bik Lik va Gia Lai).

Bang 2. Thanh phan héa hoc clia ca phé nhan Tay Nguyén

TSS pH Caffeine TPC AA Lipid RS

%db) %db) (%db) (umol trolox/g chat kho) (%db) (%db)
R | o | soie | wgoor | iaw 806,25 + 276,10° cler | s g0
A f ?g; i66?;8a i16,5785" ﬂzzf,9477b 392,01 £164,38" il gig j:06,1095a
oL | o | e | oy | oy | oeest | b | O
| 50| S | st | e1on 599,16+ 326,52° R R
DL | Lioe | won® | sose | srap | SOOEmAr | v | g
o | 0| e | R [ S | ey | B2
KT f?gg i60”1058b i26’9341a !6’51133 977,60 + 40,01* il(l);g i06}042a

Ghi chu: db: Chat kho; R: Mau ca phé Robusta; A: Mau ca phé Arabica; GL: Hat Robusta Gia Lai: LD: Hat
Robusta Lam Péng; DL: Hat Robusta Dk Liak; DN: Hat Robusta Dak Néng; KT Hat Robusta Kon Tum; TSS:
Ham lirong chat kho hoa tan tong, Cafteine: Ham lrong caffeine, TPC: Ham lirong phenolic tong; AA: Hoat
tinh khang oxy hoa, Lipid: Ham lirong lipid tong; RS: Ham lirong duong khir

3.2.2. Do pH

Dich trich ca phé nhan Arabica khong co gia tri
pH c6 y nghia so véi dich trich ca phé nhan Robusta,
véi gia tri trung binh 1a 6,24 ctia Arabica (trong
khoang 6,08 - 6,40) va 6,23 ctia Robusta (trong
khoang 5,98 - 6,48). Theo Bicho va cs (2013b) [3], do
pH ctia dich trich ca phé nhan Arabica tir Brazil trong
khoang 5,26 - 6,11 va Robusta tir An D¢ trong khoang
5,27 - 6,13, dong thoi, pH khong duoc dé nghi dung
lam tinh chat phan biét gitra hai giong. Do pH dich
trich ca phé nhan c6 thé sé thay déi tuy thuoc vao
cac quy trinh ché bién sau thu hoach [28]. Khi so
sanh d6 pH ctia ca phé Robusta gitta cac vung, cac
mau tréng & Gia Lai va Dak Lik c6 do pH trung binh
lan luot 1a 6,28 va 6,23, cao hon cac mau Robusta dén
twr 3 tinh con lai.

3.2.3. Him luong caffeine

Ham luong caffeine ca phé nhan Tay Nguyén la
1,58%db doi voi Arabica (trong khoang 1,06-3,28%db),
thap hon c6 y nghia so voi 3,13%db doi voi Robusta
(trong khoang 1,17 - 5,49%db). Theo Ky va cs (2001)
[17], ham luong caffeine trong ca phé Arabica
(Ethiopia va Kenya) va Robusta (chau Phi) lan luot
nam trong khoang 0,96 - 1,62%db va 1,51 - 3,33%db.
Nhu vay, ham lwong caffeine ctia ca phé Tay Nguyén
cao hon so voi nghién ctu cta Ky va cs (2001) [17].

St chénh léch vé ham luong caffeine gitra ca phé Tay
Nguyén véi ca phe tir cac nuéc khac ¢ thé do anh
huong cta kiéu gen va tinh trang sinh trueong cta
chung & cac vung lanh thé khéac nhau [8].

3.24. Ham luwong phenolic tong va hoat tinh
khang oxy hod

Két qua trong nghién cttu nay cho thay ham
luong phenolic tong (TPC) trong ca phé Robusta cao
hon c6 y nghia so véi ca phé Arabica, lan luot la
5,87%db (trong khoang 3,22 - 9,12%db) va 2,97%db
(trong khoang 1,19 - 5,04%db). Pokorna va cs (2015)
[22] xac dinh ham luong phenolic tong ctia Robusta
va Arabica thu nhan tir Brazil va Ethopia lan luot la
5,76% va 3,48%db. Theo khu vuc canh tac, ca phé
nhan Robusta c¢6 thé phan thanh hai nhém chinh
gébm nhom Dak Nong, Kon Tum c6 ham luong
phenolic téng cao hon dang ké so v6i nhom Gia Lai,
Lam Dong va Dak Lak.

Hoat tinh khang oxy hoa ctia hat Robusta cao
hon c6 y nghia so v6i hat Arabica, l1an luot 1a 806,25
pmol trolox/g chat kho (310,48 - 1450,08 pmol
trolox/g chat kho) va 392,01 ymol trolox/g chat kho
(122,03 - 637,54 pmol trolox/g chat kho). Theo
nghién cttu cta Sentkowska va cs (2015) [25], ca phé
nhan Robusta tir chau A va Uganda c6 khoang dao
dong cta hoat tinh khang oxy hoa tir 245-821 pmol
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trolox/g chat kho va ca phé nhan Arabica tir Brazil,
Lao, Trung Quéc, Ruanda cé khoang dao dong cta
hoat tinh khang oxy hoa 1a 218 - 271 ymol trolox/g
chat kho, thap hon so voi nghién ctru nay.

Heé s6 tuwong quan (7) gitta ham luong phenolic
téng va hoat tinh khoang oxy hoa tuong déi cao,
82,33% cho ca phé Robusta va 60,62% cho ca phé
Arabica (p< 0,05). Két qua trén cao hon so voi gia tri
64,7% cta Priftis va cs (2015) [23]. Hé s6 twong quan
ctia ham luong phenolic téng va hoat tinh khang oxy
hoa cao cho thdy ham lwong phenolic téng anh
huong 1on nhat dén hoat tinh khang oxy hoa cta ca
phé [23].

3.2.5. Ham lrong lipid tong

Két qua tir nghién ctu nay cho thdy, ca pheé
Arabica ¢6 ham luwong lipid téng trung binh la
16,36%db (trong khoang 13,41 - 22,15%db), trong khi
cia Robusta la 11,25%db (trong khoang 7,69 -
17,69%db). Két qua nay thap hon voi két qua thu
duoc tir Caporaso va cs (2018) [6] voi 17,51%db cho
Arabica (Brazil, Ethiopia, An D¢, Colombia, Costa
Rica, Kenya, Mexico) va 12,63%db d6i véi Robusta
(Viet Nam, Honduras, Uganda). Két qua nghién ctru
nay ciing cho thay, su khac biét ham luong lipid t6ng

1

trong ca phé nhan Robusta gitta cac tinh khac nhau
khong dang ké (a = 5%).

3.2.6. Ham luong duong khir

Két qua ctia nghién ctru nay cho thay, ham luong
duong khir (RS) ctia ca phé nhan Robusta la 0,15%db
(trong khoang 0,08 - 0,31%db), trong khi ctia ca phé
nhan Arabica la 0,19%db (trong khoang 0,10 -
0,30%db). Knopp va cs (2006) [15] x4c dinh duoc
ham luong duong khtt ciia hat Robusta (Indonesia,
Cote d’Ivoire, Uganda, Viet Nam) 1a 0,209%db (0,135 -
0,279%db) va v6i hat Arabica (chau Phi va chau My)
12 0,10%db (0,013 - 0,209%db). Ham luong duong khi
c6 thé thay déi tuy thuoc vao cac quy trinh ché bién
sau thu hoach [11].

Knopp va cs. (2006) [15] da chi ra rang ham
lwong duong khit trong ca phé nhan Robusta cao hon
trong Arabica. Két qua trong nghién ctru nay ham
luong duong khir trong ca phé Robusta ctia cac mau
ca phé Tay Nguyén thip hon so v6i hat Arabica.
Nguyén nhan c6 thé 1a do su khac biet vé diéu kién
thé nhuong. Theo Geromel va cs (2008) [11], tho
nhuong va diéu kién sinh truéng ctia ca phé mang
tinh quyét dinh dén ham luong dwong khit c6 trong
ca phe.

3.3. Phan tich thanh phéan chinh (PCA)

C

1

Hinh 3. Két qua mé6 hinh PCA. Biéu d6 phan bd cic mau ciia PC1 va PC2 ddi v6i 131 mau (a); Biéu do biplot
cta 131 mau (b); Két qua phan cum béng thuat toan KNN (c)
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bé phan nhém va xac dinh cac dic trung cta ca
phé nhan dua trén cac tinh chat vat ly va thanh phan
héa hoc da phan tich, phuong phap phan tich PCA da
duoc 4p dung. Két qua phan tich PCA ctia 131 mau
cho théy hai giong ca phé Robusta va Arabica, duoc
phan nhém ro rét véi nhau dua trén cac tinh chat da
duoc phan tich. Cac nghién ctru trén thé giéi ciing
cho thay két qua phan nhom ro rét giira hai giong ca
phé dua trén cac dac trung vé thanh phan hoa hoc
[3]. Két qua PCA dua trén 3 thanh phan cho thiy
thanh phan 1 (PC1) (phuong sai tich luy 1a 19,91%)
duoc dac trung chti yéu béi cac tinh chat vat ly, dang
ké nhat 1a kich thudc hat ca phé, khai lwong 100 hat
va dién tich bé mat; doi véi thanh phan 2 (PC2)
(phuong sai tich luy 1a 17,54%) anh huong chu yéu
boi cac thanh phan hoa hoc nhu 1a hoat tinh khang
oxy hoa, ham luwong phenolic tong, ham luong lipid
téng va ham luong duong khir nhu & hinh 3a va 3b.

Tuy nhién, két qua phan nhom cac hat Robusta
ttr nguodn goc khac nhau chua ro rang (Hinh 3b). Két
qua nay cho thay, cac thuoc tinh da phan tich chua
phan anh duoc cac dic trung theo don vi hanh chinh
tinh. Dé khiac phuc, mot s6 thanh phan hoa hoc
mang tinh chat chi dinh nhu chlorogenic acid (CGA),
acid béo, amino acid... nén duoc xem xét. Lai Quoc
Dat va cs (2009) [10] da st dung thanh phan CGA va
¢6 thé phan biét duoc ca phé c6 dan nhan dia ly Buon
Ma Thuot so voi cac khu vuc dia ly khac & Tay
Nguyen. Hoang Quéc Tudn va cs (2020) [27] ciing da
dua trén thanh phan cac amino acid va acid béo
trong lipid dé phan nhom ca pheé theo khu vuyec dia ly.

Két qua phan nhom st dung thuat toan K-
Nearest Neighbor (KNN) v4i PCA dua trén 3 thanh
phan chinh (Hinh 3c¢) thé hién su phan nhom ro rang
gita ca phé nhan Arabica (LDA - Arabica LAm Dong)
va Robusta (cac nhém con lai). Két qua ciing cho
thay trong nhanh cta Robusta c6 hai nhom 16n thé
hién tinh chat vat ly va thanh phéan hoa hoc twong tu
nhau, bao gébm Pik Nong (DNR), Gia Lai (GLR) va
bak Lik (DLR); Kon Tum (KTR) va Lam Dong
(LDR).

4. KET LUAN

Cac két qua nghién cttu cho thay hat ca phé
nhan Arabica cé kich thudéc lon hon so voi hat
Robusta, cu thé hat Arabica cé chiéu dai va chiéu
rong lon hon, nhung bé day lai nhé hon hat Robusta.
Do cau va mat do khoi ctia ca phé nhan Arabica nhé

hon so voi ca phé nhan Robusta. Vé thanh phan hoa
hoc, ca phé nhan Arabica c6 ham lueong chat kho hoa
tan téng, lipid téng va duong khtt cao hon so véi hat
Robusta, nhung két qua nguoc lai doi voi ham luong
caffeine, phenolic téng va hoat tinh khang oxy hoa.
Cac tinh chat con lai, bao gom ti lé giita chiéu rong
va chiéu dai, dién tich bé mat, khoi luong 100 hat va
do pH déu khong co su khac biét dang ké gitta hai
giong.

Xét theo dia ly, cac tinh chat vat Iy va thanh phan
hoa hoc dic trung phu thudc vao vung canh tac,
trong do6, ca phé nhan Robusta Dak Nong cé cac
thuoc tinh chiéu dai, chiéu rong, bé day hat ca phe,
dién tich bé mat, khoi luong 100 hat, ham luong
phenolic téng, hoat tinh khang oxy hoa khac biét
dang ké v6i ca phé nhan Robusta tir cac tinh con lai.

Khi thye hién phan tich PCA dua trén cac thudc
tinh da phan tich trén, két qua cho thdy su phan
nhom ro rang gitra hai giong Robusta va Arabica va
c6 thé st dung cac thuoc tinh nay dé nhan dang ca
phé nhan theo giéng. Tuy nhién, viéc phan nhom ca
phé Robusta tir cac tinh khic nhau dya trén cic
thuoc tinh da phan tich cho thay su phan nhom chua
duoc thé hién ro, ching to tinh dac trung dua trén
cac tinh chat vat ly va thanh phan hoa hoc da phan
tich khong phan anh day dt nguon goc vi tri canh tac
ctia ca phé nhan Tay Nguyeén. Cac két qua nghién
cttu cia nay co thé duoc st dung dé gop phan trong
viec danh gia chat luong ca phé nhan khu vuc Tay
Nguyén, ciing nhu cung cap dit lieu dau vao thiét ké
qua trinh trong cong nghiép ché bién ca pheé.
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Summary

Vietnam is known as the second largest coffee exporter in the world, but research on Vietnamese coffee is
limited. Therefore, some physical properties and chemical composition of coffee are investigated to be the
premise for many future studies. In terms of physical properties, Arabica beans are larger in length and
width (10.09 mm and 7.47 mm) than Robusta beans (9.52 mm and 7.05 mm); the thickness, sphericity, and
bulk density of Arabica beans (4.18 mm; 0.68; 0.68 g/cm®) are smaller than that of Robusta (4.41 mm; 0.70;
0.72 g/cm®). Regarding chemical composition, Arabica has higher content of total soluble solids, total lipid,
reducing sugar (33.91%db; 16.36%db; 0.19%db) than Robusta (31.54%db; 16.36%db; 0.15%db); caffeine
content, total phenolic, antioxidant activity of Arabica (1.58%db, 2.97%db; 392.01 mol trolox/g dry matter)
was lower than Robusta (3.13%db; 5.87%db; 806.25 pmol trolox/g dry matter). Other properties including
aspect ratio, surface area, 100-grain mass and pH were not significantly different at the 95% confidence level.
When comparing Robusta coffee originating from different provinces in the Central Highlands region,
Robusta Dak Nong exhibits distinct characteristics. Based on the aforementioned properties, a Principal
Component Analysis (PCA) was performed for clustering, the results show distinguishable clusters
between Robusta and Arabica varieties from Vietnam, but the grouping is not clear in terms of origin.

Keywords: Physical properties, chemical compositions, Vietnamese green coffee beans, clustering.
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