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TOM TAT

Nghién ciru dwoc thuc hién nhdm ddnh gid dnh huéng cla viéc b6 sung ndm
men va hén hop enzyme trong qud trinh 1én men ky khi dén chét lvong ca phé
ché ddc sén Son La. Thi nghiém b6 tri theo khéi ngdu nhién hoan chinh gém 5
cbng thire, 3 16n Idp (10 kg/lan). Cdc nghiém thirc gdbm 1én men ty nhién (d6i
chirng), b6 sung ndm men Saccharomyces cerevisiae (5 hodc 10 g/kg qud) va
két hop enzyme pectinase—cellulase (1:1, 0,05 g/kg qud) véi ndm men & hai mirc
twong ung. Két qud cho théy viéc b6 sung ndm men va enzyme lam thay déi
ddng ké thanh phdn hdéa hoc cia cd phé sau 1én men. Ham lwong protein dao
déng 15,60-19,07% SKK, lipid 10,19-11,48% SKK, trong khi carbohydrate gigm
ttr 52,74% & d6i chirng xuéng 32,37-38,52% & cdc cbéng thire xi ly. Ham lwong
polyphenol téng s6 va flavonoid téng sé dat cao nhdt & céng thirc AAN-54 vdi
gid tri twong tng 73,35 mg GAE/g CC va 31,41 mg QE/g CC. Axit chlorogenic dat
cao nhdt & céng thirc AAN-S1 (0,8225%), trong khi ham lwgng caffeine gidm con
0,88-1,17% SKK so vdi dbi chirng (1,56% SKK). Két qud thir ném cho théy tdt cd
cdc méu déu dat tiéu chudn ca phé ddc sén (>80 diém SCA), trong dé céng thirc
AAN-S1 dat diém cdm quan cao nhét (84,42 diém). Nghién ctru khdng dinh viéc
bé sung ndm men va enzyme trong l1én men ky khi cé kha néng cdi thién chdt
lwong héa hoc va cdm quan cua ca phé ché ddc san, trong dé céng thire AAN-S1
bé sung ndm men 5 g/kg qud cho hiéu qud téng thé tét nhét.

ABSTRACT

This study was conducted to evaluate the effects of yeast and enzyme
supplementation during anaerobic fermentation on the quality of specialty
Arabica coffee from Son La, Vietham. The experiment was arranged in a
randomized complete block design with five treatments and three replications
(10 kg of coffee cherries per replication). Treatments included natural
fermentation (control), inoculation with Saccharomyces cerevisiae at 5 or 10
g/kg cherries, and co-application of a pectinase—cellulase enzyme mixture
(1:1, 0.05 g/kg cherries) with yeast at the corresponding rates. The results
showed that the addition of yeast and enzymes significantly altered the
chemical composition of fermented coffee beans. Protein and lipid contents
ranged from 15.60-19.07% and 10.19-11.48% dry matter (DM), respectively,
while carbohydrate content decreased from 52.74% in the control to 32.37-
38.52% in the treated samples. The highest total polyphenol and total
flavonoid contents were recorded in treatment AAN-S4, reaching 73.35 mg
GAE/g extract and 31.41 mg QE/g extract, respectively. Chlorogenic acid
content was highest in AAN-S1 (0.8225%), whereas caffeine content
decreased to 0.88-1.17% DM compared with 1.56% DM in the control.
Sensory evaluation indicated that all samples achieved specialty coffee status
(>82 SCA points), with AAN-S1 obtaining the highest score (84.42 points).
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These findings demonstrate that yeast and enzyme supplementation during
anaerobic fermentation can improve both the chemical and sensory quality of
specialty Arabica coffee, with the application of yeast at 5 g/kg (AAN-S1) fresh
coffee cherries showing the most favorable overall performance.

1. DAT VAN DE

Trong bdi canh thi trwdng ca phé toan cau
dang chuyén dich manh tir san lugng sang
chat lugng, phan khic ca phé dac san
(Specialty Coffee) ghi nhan téc d6 tang trwdng
6n dinh, v&i yéu cau ngay cang khat khe vé
truy xudt ngudn géc, dd sach vi sinh va dac
biét |a sw doc ddo cla hé so hwong vi. Ddi vai
ca phé che (Coffea arabica), gia tri thuwong mai
khong chi phu thudc vao diéu kién sinh thai va
giong ma con chiu tac dong sau sac tir k§ thuat
ché bién sau thu hoach [1].

Ca phé ché dac san |a san pham ca phé dat
chat lvong cdm quan cao (280 diém theo
thang danh gia cua Hiép hoi Ca phé Dac san -
SCA), c6 huong vi ddc trwng va kha nang truy
xuat nguén goéc rd rang. Nghién cliru cac giai
phdp 1&n men cé kiém sodt nham nang cao
chat luvgng cdm quan, gia tdng gid tri san
pham va phat trién ca phé ché d3c san la can
thiét, gép phan nang cao nang lyc canh tranh
va thu nhap cho ngudi san xuat.

Qua trinh 1én men qua ca phé trong ché
bi€n dugc xem la giai doan then chét quyét
dinh sy hinh thanh tién chat huong (Aroma
precursors), théng qua céc bién déi sinh hoa
phirc tap lién quan dén carbohydrate, protein
va pectin [2]. Tuy nhién, tai nhiéu vung san
xuat hién nay, qua trinh 1én men chd yéu dya
vao hé vi sinh vat ty nhién, thi€u kiém soat
vé chlng loai, mat do va diéu kién modi
trwong. Dieu nay thuong dan dén (i) Bién
dong I&n vé chat lwgng gilra cdc mé ché bién;
(ii) Nguy co phat sinh acid bay hoi cao (acetic
acid), mui 16i (over-fermentation) va (iii)
Thi€u 6n dinh vé diém cdm quan theo thang
déanh gia ctia Hiép hoi Ca phé Pac san [1, 3].

Trong khi d6, cac xu huwdng ché bién mai
nhu 1én men ky khi cé kiém soat dang duoc
ap dung réng rai tai cac qudc gia san xuit ca
phé chat lwong cao [4-5]. Cdc nghién clru
quéc té cho thay viéc bé sung enzyme phéan
gidi pectin va s& dung ching ndm men chon

loc 6 thé (i) Tang tdc d6 phan gidi 1dp nhay
va gia tang ham luvgng axit amin ty do [6-9];
(ii) Kiém soat quan thé vi sinh vat canh tranh
[2]; (iii) TAng ham luwgng ester va hop chat
bay hoi cé lgi [10]; (iii) Cai thién d6 phirc hop
(complexity) va dd can bang (balance) cua
san pham [11-12].

Tuy nhién tai Viét Nam, dac biét doi véi ca
phé ché dac san, cac nghién ciru mang tinh hé
théng vé tac dong dong thoi cha enzyme va
ndm men trong diéu kién hi€u khi va ky khi
con han ché. Do d6 nghién clru tir bai bao d3
danh gid day du céc bién d6i hda sinh trong
qua trinh 1én men ca phé ché dic san bang
phuong phép ky khi khéng chi cé y nghia vé
mat khoa hoc ma con gép phan nang cao gid
tri gia tang va kha nang canh tranh cla ca phé
ché dac san.

2. PHU'ONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Qua ca phé cheé véi dé chin = 95% duoc thu
héi tai cac khu vire sdn xuat ca phé ché dac san
tai Son La. Ching ndm men Saccharomyces
cerevisiage (mat d6 10° CFU/g) dwoc cung cap
bdi Angel Yeast. Enzyme st dung a hdn hop
pectinase va cellulase (ty 1&é 1:1, hoat do
enzyme pectinase 25.000 U/g va cellulase 740
U/g) dang ché phdm Pectinex® Ultra SP-L,
cellulase tir Novozym.

2.2. Phwong phap nghién ctru

Anh hudng cda enzyme va ndm men dén
qud trinh I1én men ky khi: thi nghiém bé tri
theo khéi ngau nhién, 3 1an I13p (10 kg/lan);
enzyme si¢ dung la hdon hop pectinase va
cellulase (ty 1& 1:1); nAm men Saccharomyces
cerevisiae; gom 5 cong thirc dé 1én men ca
phé: (1) P6i ching: AAN-BC - Lén men ty
nhién (khéng phun enzyme va ndm men); (2)
AAN-S1: ndm men néng dd 5 g/kg qua; (3)
AAN-S2: ndm men ndng do 10 g/kg qud; (4)
AAN-S3: enzyme 0,05 g/kg qua + ndm men 5
g/kg qua; (5) AAN-S4: enzyme 0,05 g/kg qua
va nam men 10 g/kg qua.
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Thi nghiém duogc tién hanh theo ddi trong
thoi gian 1 thang, thoi gian |én men la 96 gio.
Qua duogc lam khé trong diéu kién phong dén
khi d6 4m hat dat 12 — 12,5%. Chi tiéu thu
thap la ham lwgng protein; carbonhydrat; lipid
téng s6; polyphenol téng s8; flavonoid tong
s6; caffeine; acid hitu co téng s6 va axit
chlorogenic.

Ham lwgng protein: xac dinh theo phuong
phap Lowry (1951) cé mot sb cai tién dya trén
sy két hop cha phan &ng biure va phan ng
Folin — Ciocalteu [13]. D& hap thu cla mau
duwoc do tai budc séng 660 nm bang may do
quang phd UV-Vis. Ham luvgng protein dugc
tinh theo phuong trinh héi quy tuyén tinh y =
0,0018x — 0,0063, R?> =0,9902 (x: pg/mL; y:
0D660).

Ham Iwgng carbohydrate: xac dinh theo
phuwong phdp DNSA cla Sarkar va cong sw
(2024) [14] c6 cai tién. Mau dugc thuy phan
bang HCl 2,5M & 100°C trong 30 phut, trung
hoa bang NaOH 5M dén pH = 7-8. Ly tam lay
dich va phan &rng véi DNSA 1%. Do d6 hap thu
quang bang mdy quang phd UV-Vis & budc
séng 540 nm. Ham luwgng carbohydrate cé dai
néng do (0,5-2,5 mg/mL) cé phuong trinh hoi
quy tuyén tinh y = 3,0253x — 1,316, R>= 0,9934
(trong d6 x: ham lugng glucose (mg/mL), y: gid
tri OD540). K&t qua biéu thj bang % sinh khdi
kho (SKK).

Ham lwong lipit téng sé: xac dinh theo
phuwong phap cuta Bligh va Dyer (1959) [15] c6
mot s6 cai tién. Ly 0,2 gram sinh khdi khd,
nghién vé&i cat thuy tinh, ngdm qua dém trong
chloroform: methanol (2:1, v/v), loc bang giay
Whatman GF/C dé loai bé b3, sau d6 tach pha
bang dung dich NaCl 0,9% (theo ty & 1:15,
w/v). Thu hdi chloroform & duéi dé bay hoi &
70°C, hoa tan lai bang n-hexan, loc va bay hoi
lan nita. Ham lugng lipit (%) = (khéi luvong
lipit/kh&i lwgng mau) x 100.

Ham lwong polyphenol téng sé: xac dinh
theo mo ta cla Prior va cong su (2005) [16].
Ham lwong polyphenol téng s& duoc tinh dya
trén dudng chuin axit gallic (10-200 pg/mL)
véi phuong trinh héi quy tuyén tinh y =
0,0055x — 0,0264 (R?= 0,9901). Két qua duoc
biéu thi bang mg axit gallic dwong lwong

(GAE)/g cao chiét (CC) theo cong thirc:
P=axV/m

Trong do:

P: ham lugng polyphenol téng (mg GAE/g
cao chiét);

a: gid tri x tr dwong chuan véi axit gallic
(ng/mL);

V: thé tich dung dich cao chiét (mL);

m: kh&i lwgng cao chiét cé trong thé tich V (g).

Ham lwong flavonoid téng sé: xac dinh theo
mé ta cla Zhishen va cong sy (1999) [17]. Ham
lvgng flavonoid téng sé v&i quercetin cé dai
néng d6 10-200 pg/mL cé phuong trinh héi quy
tuyén tinh y=0,001x + 0,0029 (R2= 0,9987). Két
qua duoc biéu thj bidng mg quercetin duwong
lwgng (QE)/g CC theo cong thirc:

P=(axV/m)xk

Trong dé:

P: ham lwong flavonoid t6ng (mg QE/g CC);

a: gid tri x tr dwdng chuan quercetin (ug/mL);

V: thé tich dung dich chiét (mL);

m: kh&i lvong cao chiét cé trong thé tich V(g);

k: hé s& pha loang.

Ham Iwong caffeine: xac dinh theo tiéu
chudn Quéc gia TCVN 9723:2013 SO
20481:2008 Ca phé va san pham ca phé-Xac
dinh ham lwgng cafein bang sac ky 1&dng hiéu
nang cao (HPLC).

Ham lwong axit hitu co téng s6: xac dinh
dua theo phuong phéap cua Belay va cong sv
(2008) [18] 6 cai bién. Can chinh x&c 0,5 gram
bot ca phé vao binh tam gidc, tién hanh bd
sung 50 mL nwdc cat, chiét bang phvong phap
dun & 60°C trong 30 phat. Mau dé ngudi va
loc qua gidy loc Whatman No.1, thu duogc
dung dich cé mau vang. Dich mau dé vao phéu
chiét, b6 sung 5-10 mL dung méi
dichloromethane giup tach I&p dudi, thu I&p
trén, 13p lai 3 [an dé loai bo hoan toan caffein
c6 budc séng 273 nm gan vdi axit hitu co tong
s6 325 nm (chiém phan |&n 13 axit cholorgenic
- CGA). Cubi cung, mau dugc pha lodng sao
cho gid tri Abs nam trong khodng tuyét tinh
cia duong chudn  y=0,0191x+0,0015,
R?=0,9994. Do dd hap thu (Abs) cla cac mau
tai buwdc séng 325 nm. Nong d6 C (ug/mL) cla
axit hiru co trong dung dich do dwoc xac dinh
tir phuong trinh dwdng chuan. Ham lvong axit
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hitu co téng s6 trong mau (%) duoc tinh theo
cong thire:
P=(axV/m)xf

Trong dé:

a: Nong do tinh tir dwdng chuan (pg/mL);

V: Thé tich dich chiét ban dau (mL);

f: Hé sb pha lodng;

m: Kh&i lwvgng mau can (g).

Ham Iwong axit chlorogenic: dinh lugng
bang hé thong sac ky 16ng (HPLC) 1260 Agilent
(Agilent Technologies, USA) dwa theo mé ta
Koskinakis va cong su (2025) [19]. Mau ca phé
sau khi dugc dong nhat va cd quay dudi dung
moi, dugc dinh mdrc 1én 250 mL bing dung
moi EtOH 70%. Trudc khi phan tich, mau dwoc
loc bang mang loc cé kich thwdc 16 0,22 um dé
loai bo chat ran. Sau d6, mau dugc phan tich
trén cot sac ky pha dao Eclipse XDB-C18 (4,6 x
150 mm, 5um) —CUD-3. Quy trinh phan tich
pha ddng sir dung hé dung mdi bao gbém,
acetonitrile (ACN) va nudc cat (H20) duoc axit
hod bang 0,2 % axit formic (Fa) v&i ty & thé
tich 6 — 94 (v/v). Hé théng phan tich dwoc duy
tri 6n dinh va&i didu kién nhu sau: Téc d6 dong
1,0 mL/min; thé tich tiém mau (Injection
volume) 13 10 pL; nhiét d6 duoc kiém sodt &
30°C va 4p suat hé théng (pressure) 1a 104 bar.
Hop chat can phan tich trong mau ca phé
dugc phat hién bdi dau do théng qua viéc
quét phé UV tai cidc budc séng dic trung 1a
245 nm va 324 nm, véi tong thoi gian phan
tich la 16 phat. Ham lwgng axit chlorogenic
duoc theo cong thirc:

P=(axVx n/m)

Trong do:

a: Ham lugng chat chuan tinh theo dudng
chuan (pg/mL);

V: Thé tich dung méi dinh mdrc (mL);

n: Hé sé pha lo3ng;

m: Khéi lwgng mau can (g).

Thir ném ca phé: Theo phuong phép cla
Hiép hoi Ca phé dac san (SCA Cupping Protocol
2018)

Phdn tich théng ké: S6 liéu duwoc xi ly
bang phan mém IBM SPSS Statistics 26.0. Cac
gid tri dwoc biéu thi dwdi dang trung binh +
dd léch chuan (Mean * SD). Sy khac biét gitra
cac cong thirc thi nghiém duoc danh gia bang
phan tich phuong sai mét nhan t6 (One-way
ANOVA), két hgp phép thir Tukey HSD & murc
y nghia p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Ham lwgng Protein, Lipid va Carbonhydrat
trong ca phé nhan

Protein: Ham luwgng protein & cac mau dao
dodng tir 15,60 + 0,05% dén 19,07 + 0,05% SKK,
dat gid tri cao nhat tai AAN-S3 va thap nhat
AAN-S1 (Bang 1). Cac gid tri tai cac cong thirc
tlr AAN-S1 dén AAN-S4 cao hon so v3i cdng bd
cla M. Degefa va cong su (2022) khi cac tac
gid chi ra ham lugng protein thd cla ca phé
vung Ethiopia chi dao ddng tir 6,96% SKK dén
10,14% SKK [20]. DBac biét, ham lwong protein
clia mau AAN-S3 dat 19,07 + 0,05% SKK khong
chi cao hon cédc dong ca phé xanh thong
thuwdng ma con cé phan cao hon so vdi nghién
clru cla Franca va cdng su (2005) [21], lan
lwot 17,71% SKK (ca phé nhan) va 15,09% SKK
(hat ca phé rang). T nhitng so sanh trén cho
thay su khac biét cda ham lwgng protein cé
thé phu thudc vao giéng ca phé, diéu kién
trong, diéu kién 1én men hodc phuwong phap
xtr ly khac nhau.

Bang 1. Ham lwgng Protein, Lipid va Carbonhydrat trong cac mau thir

Cong thirc Protein (% SKK) Lipid (% SKK) Carbonhydrat (% SKK)
Gia tri iSD Gia tri SD Gia tri +SD
AAN-DC 16,76 0,14 11,48 0,20 52,74 0,07
AAN-S1 15,60 0,05 10,39 0,19 32,37 0,07
AAN-S2 18,15 0,07 10,41 0,20 32,76 0,22
AAN-S3 19,07 0,05 10,19 0,13 34,08 0,13
AAN-S4 16,78 0,07 10,53 0,05 38,52 0,07

Ghi chu: AAN-DC - Lén men tw nhién (khéng phun enzyme va ndm men); AAN-S1: nédm men nbéng dé 5
g/kg qué; AAN-S2: ndm men néng d6 10 g/kg qud; AAN-S3: enzyme 0,05 g/kg qué + ndm men 5 g/kg qud;
AAN-S4: enzyme 0,05 g/kg qué va ném men 10 g/kg qua.
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Lipid téng s6: Dao déng tir 10,39 — 11,48%
SKK. Trong d6, AAN-DC cé ham lwgng cao nhat
va mau AAN-S3 thap nhat, cac két qua cho
thay ham lwong lipit gidm dan & céc cdng thirc
nghién ctru (Bang 1). K&t qua trén ciing cho
thay ham lwong lipit & cac mau khao sét cé gia
tri twong duong so vdi cac cdng bb trudc day
nhu trong nghién ciru cia Caporaso va cong
sy (2018), ham lugng chat béo cé trong ca
phé nhan Arabica va Robusta lan luot dat 15 —
17% SSK va 7 — 10% SKK [22]. Ngoai ra, theo
nghién ciru cla Zhu va cong su (2021) [23],
ham lwgng lipit cé trong ca phé nhan Arabica
& Trung Quéc, Indonesia, Brazil, Colombia...
dat tir 12,88 — 16,29% SKK, cao hon cac mau
trong th&r nghiém nay. Tt nhirng su khac biét
trén, chirng minh sy khac nhau vé dia diém
thu mau, phuvong phap 1én men tir ca phé
nhan Arabica dan dén sy khac biét trong ham
luvong lipid tong.

Carbohydrate: Ham lwgng carbohydrate cé
gia tri lan lwot 13 52,74 + 0,07; 32,37 + 0,07;
32,76 £ 0,22; 34,08 + 0,13 va 38,52 + 0,06%
SKK. Mau AAN-DC dat gia tri cao nhat (52,74 +
0,07) va mau AAN-S1 dat gid tri thap nhat
(32,37 + 0,07), cho thdy ham lugng
carbohydrate cé xu huwdng giam & cac cong
thirc 18n men ¢é bd sung enzym/ndm men so
V@i ddi chirng.

Ham lwong carbohydrate trong nghién cttu
dao dong twr 32,37-52,74% SKK, cao hon ham
lwvgng carbohydrate trong nghién clru cla
Farah (2012), gia tri nghién c&ru khoang 30-
40% SKK [24] va thdp hon so v&i nghién clru
cia Saud va cong su (2021) khi ham lwgng
carbohydrate trong nghién ciru chiém 60%
SKK [25]. Nhi*rng su khac biét nay co6 thé xuat
phat tir sy khac nhau vé giéng ca phé, ngudn
goc, vi tri dia ly va thay d&i vé diéu kién lén
men hat ca phé.

3.2. Ham lwgng Polyphenol tdng sd, Flavonoid
tong sd va Caffeine

Polyphenol téng s6 (TPC): Ham lwgng TPC
cla cac dao ddng tlir 60,80 + 0,46 dén 73,35 +
0,28 mg GAE/g cao chiét (CC) (Bang 2), dat gia
tri cao nhat 13 73,35 + 0,28 mg GAE/g CC
(AAN-S4), va thap nhat dat 60,80 + 0,46 mg
GAE/g CC (AAN-S3). K&t qua nghién clru cling
tuwong déng vdi gid tri dwoc cong bé clia Kwak
va cong sy (2018) [26] khi ham lwgng TPC cla
ca phé nhan Arabica tai Ethiopia |én men vdi S.
cerevisiae dat 11 dén 355 mg GAE/g CC. Ngoai
ra, nghién ctru cla Islam va cdng sy (2023) chi
ra rang, cac mau hat ca phé lén men cé sy
khac biét so v&i mau khdng I&n men khi ham
lwgng TPC trong hat ca phé Arabica, An Db
(khéng 1€n men) c6 gid tri 42,42 £ 0,01 mg
GAE/g CC, thap hon so v&i miu ca phé lén
men ¢ bé sung enzym/ndm men [27].

Bang 2. Ham lwgng TPC, TFC va caffeine trong cdc mau thir

Cong thirc TPC (mg GAE/g CC) TFC (mg QE/g CC) Caffeine (% SKK)
Gia tri iSD Gia tri +SD Gia tri +SD
AAN-DC 70,89 0,28 28,38 1,42 1,56 0,043
AAN-S1 67,80 0,28 28,21 1,21 0,94 0,014
AAN-S2 67,35 0,28 31,28 1,10 0,98 0,006
AAN-S3 60,80 0,46 22,94 2,47 1,17 0,012
AAN-S4 73,35 0,28 31,41 1,34 0,88 0,010

Flavonoid téng s6 (TFC): Dao déng tir 22,94
+ 2,47 (AAN-S3) dén 31,41 + 1,34 mg QE/g CC.
(AAN-S2), gitra cac cong thire cho két qud I6n
nhat va nhd nhat cé su khac biét cd y nghia
théng ké sinh hoc (p<0,05). Tuy nhién, gid tri
TFC cla cdc mau con lai khong cé sw khac biét
c6 y nghia théng ké sinh hoc (p>0,05). Theo

nghién clru cha Aisyah va cong su (2025), ham
lvgng flavonoid téng s6 cla ca phé Robusta
duwoc 1én men bang vi khuan lactic dat gid tri
46,91 + 6,35 mg QE/g CC [28], twong duong
véi TFC cla mau AAE-S4 (48,44 + 1,33 mg
QE/g CC). Tuwong tu, nghién ctru cla Insanu va
coéng sy (2021) cho thay gia tri TFC cta hat ca

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 6 (2026) 17



Céng nghé sinh hoc & Gibéng céy tréng

phé loai Coffea liberica & cac vung va diéu kién
chiét xuat khac nhau trong khoang 25,5 - 49,3
QE/g CC [29], phu hop véi TFC clia cdc mau ca
phé trong nghién clru.

Caffeine: Ham lugng caffeine ghi nhan
trong thi nghiém dao déng tlir 0,88 - 1,56% SKK
va cd su gidm nhe vé ham lvong (1,17%) & cac
céng thirc bd sung enzyme va ndm men so V4
déi chirng (1,56%). Gia tri nay nhin chung thap
hon nghién cru cta Eticha va cong su (2023).
Cu thé, ham lugng caffeine trong cac mau ca
phé Arabica thu hoach & Ethiopia dat dén
1,322 - 2,052% SKK [30]. Sy khac biét ndy dén
t mau ca phé va dung mdi duoc s dung
trong qud trinh chiét long - 1ong:
dichloromethane st dung trong nghién ctru
cla tac gid c6 hiéu qua tach chiét caffeine Ién
dén 98-99%, I&n hon con s6 94,53% cla
Chloroform. Nghién clru cta Belay va cong sy
(2008) cling s&r dung dichloromethane trén
déi twong hat Arabica & Ethiopia cho két qua
ham lugng caffeine dao déng khoang 1,01 -
1,19% SKK [18]. Nhu vay, phuong phap do
cling anh huédng tdi két qud xac dinh ham
luvgng caffeine.

I

AAN-DC AAN-51 AAN-52 AAN-53 AAN-54

a

Ham lrgmg Axit hiru cor tong s
(%)
CQaNWGAMOLOONRGE O

(A)

3.3. Ham luwgng axit hitu co téng sd va axit
chlorogenic

Ham lwong axit hitu co téng sé: Cac nghién
clru trwdc day da chi ra trong ca phé nhan,
axit hitu co bao gébm axit chlorogenic, citric,
malic, quinic, oxalic, tartaric, succinic, lactic,
acetic va axit phenolic [31]. Tuy nhién, axit
chlorogenic (CGA) chiém ty trong l&n trong
ham luvgng axit hitu co tdng s6 cla hat ca phé
va ¢6 hoat tinh sinh hoc cao [32]. Dua trén co
s& do, trong thi nghiém nay, ham lwgng axit
hitu co tdng s cla cdc cdng thirc dugc xac
dinh théng qua phuong trinh dwdng chuin
axit chlorogenic (Hinh 1A).

K&t qua nghién ctu cho thdy ham lwong
axit hitu co téng s6 co sy sai khac gilra cac
céng thirc khao sat véi p<0,05. Ham lwgng dao
dong tir 4,50 + 0,13% dén 8,72 + 1,21%. Trong
d6, mau doi chirng AAN-BC c6 ham lwgng axit
hitu co tdng s6 dat gid tri cao nhat dat 8,72 +
1,21%. O cac cdng thirc thir nghiém con lai, khi
b6 sung nAm men va enzym trong qud trinh
I&n men ky khi, ham lwgng axit hitu co téng so
c6 xu hudng gidm dan.

0.9
0.8 a

b
1 c
0.7 = d 2
0.6
0.5
0.4
0.3
0.2
0.1
o +

AAN-BC  AAN-S1 AAN-S2 AAN-S3 AAN-S4

Ham lwrgng Axit chlorogenic
(%SKK)

(B)

Hinh 1. Ham lwgng axit hitu co’ tdng sd (A) va axit chlorogenic (B) clia cic miu ca phé
(a, b, ¢, d, e la cdc gid tri ¢é sw sai khdc ¢ y nghia théng ké (p<0,05) giita cdc cbng thirc)

Axit chlorogenic: BDuwgc xac dinh dua vao
cdc dir liéu phé phan tich chat chudn axit

DB ayERiERss

o
]

Chlorogenic Acid

chlorogenic & Hinh 2.

- B ra

Hinh 2. Sac ki d6 HPLC cta chat chuan axit chlorogenic
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Dua trén két qua phan tich sdc ky d6 HPLC
cac mau ca phé & Hinh 3 chi ra ham lwgng axit
chlorogenic (CGA) duy tri & mirc én dinh, dao
dong tir 0,6479% dén 0,8225%. Trong d6, mau
AAN-S1 dat gia trj cao nhat 13 0,8225% va mau
AAN-S3 cé ham lwgng thap nhat 13 0,6479%.
Sy chénh léch gitta cac mau khéng qua lén
cho thay quy trinh chiét xuat dich mau dat do
ddéng nhat.

So v@&i cac nghién ctru trudc day, theo Belay
va cong su (2009) cho thady ham luwong CGA
chiém phan I&n trong axit hitu co tng sé cb
trong ca phé nhan va hat ca phé rang, dao
dong tlr 6,06 + 0,17% dén 6,25 + 0,32% [33],

két qua nay tuong dong vdi gia tri nghién clru.
Jeona va cbng sy (2017) d3 bao cdo axit
chlorogenic trong ca phé Ethiopia chira 359,3
mg/100 g trong lugng kho, ca phé Colombia
chra 335,1 mg/100 g trong lwvong khd va ca
phé Sumatra chi chira 290,0 mg/100 g trong
lwong kho [34]. Tir két qud trén cho thay, ham
lwong clia cac mau trén thap hon so voi két
qua th nghiém cta nghién ciru nay. Nhém
tac gia cling nhan manh sy khac biét cé thé do
mau ca phé dwoc thu thap & cac vung khac
nhau, diéu kién khi hau trong khac nhau dan
dén sy thay d6i vé ham lwgng CGA anh hudng
tdi ham lugng axit hitu co tdng s6 [35].

|1 AAN-BC | AAN-S1

o fa |

| AAN-sS2
10.84 . 1075’

1 AAN-S4
10.66
s

Hinh 3. Sac ki d6 HPLC phan tich ham lwgng CGA tir cac mau ca phé

Khi xdc dinh méi twong quan gitta ham
lwong CGA trong cac miu ca phé ché cua
Brazil v&i cdc dac trwng nwdc pha, Amorim va
cong sy (1975) d3 két luan: cdc mau ca phé
ché cd chat lwong tach vuwot trdi (suporior
beverage quality) 1a cdc miu cé ham lwong
CGAs thap hon. Tlr két qua nay cac tac gia da
khuyén nghi s&t dung CGAs lam yéu t6 du bao
va xac dinh chat lvgng nudc pha ca phé — ham
lwvong CGAs cang thap chat luvgng ca phé tach
cang tot [36].

3.4. Danh gia cam quan ca phé sau lén men
ky, khi

Két qud dénh gid cdm quan cho thay viéc
b6 sung ndm men va enzyme trong qua trinh
lén men ky khi d3 dnh hudng dang ké dén
chat lvgng cadm quan cla ca phé ché dac san.
T6ng diém cam quan clia cac mau dao dong tur
82,08 - 84,42 diém, tuong rng vdi mirc chat
lwong tét theo thang danh gid ca phé dic san
cla SCA Cupping Protocol 2018 (Bang 3).

Bang 3. Piém danh gia cdm quan cac CT thi nghiém theo phwong phap thir ném

T F;Zf:::: Flavor Aftertaste Acidity Body Balance Uniformity Clean Sweet Overall Score
AAN-DC 7,58 7,42 7,42 7,42 7,33 7,50 10,0 10,0 10,0 7,50 82,17
AAN-S1 7,92 7,75 7,67 7,92 7,67 7,67 10,0 10,0 10,0 7,83 84,42
AAN-S2 7,58 7,42 7,58 7,50 7,33 7,50 10,0 10,0 10,0 7,50 82,42
AAN-S3 7,75 7,67 7,58 7,58 7,42 7,50 10,0 10,0 10,0 7,42 8292
AAN-S4 7,50 7,42 7,42 7,50 7,33 7,42 10,0 10,0 10,0 7,50 82,08

Ghi chu: Két qué la diém trung binh cda cdc chuyén gia thir ném; diém cang cao thé hién chdt lwong cdm quan

cang tét.
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K&t qua thir ném cho thay tat cd cac mau
thi nghiém déu dat trén 82 diém, dap rng tiéu
chuan ca phé dic san theo thang danh gid cla
SCA. Trong d6, cdng thirc AAN-S1 dat téng
diém cao nhat (84,42 diém), n6i bat & cac chi
tiéu huvong thom, vi, hau vi va d6é chua véi mui
huwong trdi cady, huong cac loai hat, huong
duong nau/caramel va huong trai cdy nhiét
dai. K&t quad nay cé thé lién quan dén ham
lwong axit chlorogenic cao nhat (0,8225%) va
sy gidm ham luwong carbohydrate xudng
32,37% SKK, cho thay qud trinh chuyén hda
duwong dién ra hiéu qud, tao diéu kién hinh
thanh céc tién chat huong vi va cac hop chat
thom trong qua trinh |én men. Theo Lee va
codng su (2015), hoat déng clia nAm men trong
[én men ca phé co vai tro quan trong trong
viéc tao thanh cic hop chat ester, alcohol va
acid hitu co gép phan nang cao dd phirc hop
va can bang hwong vi ca phé [7].

Cac cong thirc AAN-S2 va AAN-S3 cling cho
diém cam quan cao hon ddi chirng, phu hop
vOi xu hudng gia tang ham lwong protein,
flavonoid va cac hop chat hoat tinh sinh hoc
duoc ghi nhan trong nghién cliru. Pac biét,
AAN-S3 dat ham lwong protein cao nhéat
(19,07% SKK), c6 thé gdp phan gia tdng ngudn
tién chat cho cac phan rng Maillard trong qua
trinh rang, tlr dé cai thién chat lvgng cdm
quan cla san pham [21].

Mac du AAN-S4 dat ham lwgng polyphenol
téng sd (73,35 mg GAE/g CC) va flavonoid téng
s6 (31,41 mg QE/g CC) cao nhat, téng diém
cam quan chi dat 82,08 diém. Diéu nay cho
thay viéc gia tang cac hop chat hoat tinh sinh
hoc chwa déng nghia véi cai thién chat lwong
cam quan, do néng d6 ndm men va enzyme
cao cé thé 1am thay d6i can bang chuyén héa
trong qua trinh 1én men, anh huéng dén sy
hinh thanh cidc hop chat hwong mong mudn.
Két qud nay phu hgp vdi nhadn dinh cla
Ribeiro va cong su (2019) rang hiéu qua cla
lén men ky khi phu thudc chat ché& vao ching
vi sinh vat va diéu kién |én men, trong d6 murc

dd x& ly qua manh cé thé khong mang lai loi
ich cdm quan tuong &ng [4].

Theo giai nghia cla SCAA, thé chat (body) la
cam nhan vé dd nhon (do lipid) va dé sédnh (do
chat xo va chat dam trong nudc pha) quyét
dinh. D&i chiéu két qua tai Bang 1 va Bang 3
cho thay khéng c6 méi twong quan ham lugng
cac hop chat protein, lipid va carbonhydat dén
diém thé chat cta tach ca phé. Piéu nay cé thé
dwoc ly gidi rang: ham lwong cac hop chat
trong ca phé nhan (séng) it lién quan dén mui
vi ca phé tach do qua trinh x& ly nhiét (rang dé
th&r ném) lam bién d6i nhiéu tién t& mui vi va
CGAs c6 thé mat 60-80% khdi lugng.

Nhin chung, cong thirc thi nghiém AAN-S1
(b6 sung ndm men & murc 5 g/kg qua) cho hiéu
qud tét nhat vé chat lugng cdm quan, déng
thoi duy tri ham lugng cac hop chat sinh hoc
quan trong, cho thay day la céng thirc cd tiém
nang ng dung trong ché bién ca phé ché dac
san lén men ky khi.

4. KET LUAN

B6 sung ndm men va enzyme trong qua
trinh [8n men ky khi 3 anh hudng rd rét dén
chat luvgng ca phé ché dac sdn Son La. Cac
cong thac x&r ly gidp gidm ham luogng
carbohydrate va caffeine, déng thoi gia tang
hodc duy tri ham lugng cac hgp chat hoat tinh
sinh hoc nhu polyphenol, flavonoid va axit
chlorogenic. Dic biét, cong thirc bé sung nam
men 5 g/kg qua (AAN-S1) cho chat lwgng cdm
quan tét nhat vdi 84,42 diém SCA, trong khi
coéng thirc enzyme 0,05 g/kg két hop ndm men
10 g/kg qua (AAN-S4) dat ham luong
polyphenol va flavonoid cao nhat. Két qua cho
thay viéc *rng dung ndm men va enzyme trong
lén men ky khi [a gidi phap tiém ndng nham
nang cao chat lugng hdéa hoc va cdm quan, gép
phan gia tang gia tri cho ca phé ché d&c san.

Mac du [8n men ky khi cé thé cai thién chat
lwong cdm quan, phwong phap nay cling tiém
an rdi ro néu khong kiém sodat chat ch@ diéu
kién 1én men. Thoi gian 1én men qud dai cé thé
dan dén nhiém tap, xuat hién cac mui vi khong
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mong mudn nhu mui thi, mui hanh (oniony)
hoac vi Ién men quad muc (over-fermented),
lam gidm chat lvong cdm quan. Ngoai ra, lén
men kéo dai con cd thé |am hao hut vat chat
khé cda hat va anh hudng bat loi dén kha
nang bao quan ca phé sau ché bién.
L&i cdm on

Néi dung bai bdo 1a mét phan két qua
nghién ctru cla dé tai “Ung dung khoa hoc va
céng nghé xay dwng mo hinh lién két sdn xuat
va tiéu thu ca phé ché dic san phuc vu xay
dwng néng thon méi vung Tay Bac”, thudc
Chuong trinh Khoa hoc va Cong nghé phuc vu
xay dwng néng thon mai giai doan 2021-2025
do Truong Pai hoc LA&m nghiép chd tri thuc
hién. Nhom tac gid xin gl loi cdm on Chu
nhiém Deé tai d3 tao diéu kién, hd trg kinh phi
thuc hién va cho phép st dung cac két qua thi
nghiém dé hoan thanh nghién ctru nay.
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