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TOM TAT

Nghién ctru thuc hién nhdm ddnh gid dnh hudng cua ty 1é bé sung enzyme va
ndm men dén chdt lwong ca phé ché ddc san (Coffea arabica) cia Son La ché
bién theo phuwong phdp Honey trng dung Ién men ky khi. Cdc thi nghiém dwoc bé
tri theo khéi ngdu nhién gém 9 cbng thirc, trong dé: 1 céng thirc déi chirng (Ién
men tw nhién) va 8 céng thirc cé bé sung enzyme (pectinase va cellulase); ném
men Saccharomyces cerevisiae hodc phdéi hop cdc ty 1€ enzyme va nm men khdc
nhau. Qud trinh 1én men ky khi tai cdc cong thuc duoc thuc hién trong 24h va
sdn phdm dwoc lom khé & nhiét @6 phong dén d6 6m 12 — 12,5%. Két qud cho
thdy: Cdc céng thirc xi ly enzyme va ndm men c6 sy tdc déng ré rét dén thanh
phdn héa hoc va chét lwgng cdm quan cua cd phé ché ddc sén. Cu thé: ham
lwong protein, carbohydrate va dudng khir l6n lwgt dao déng 9,59-17,73%;
40,99-54,55% va 0,51-1,52% chét khé. Ham lwong axit hitu co téng s6 dat
4,91-5,80%, trong khi caffeine dao déng khodng 0,89-1,39%. Ddnh gid cdm
quan cho thdy cdc mdu dat két qud tir 82,17-83,67 diém theo thang diém SCA
2025, ddp trng tiéu chudn ca phé ddc san, trong dé céng thirc 5 (enzyme 0,05
g/kg + ndm men 1 g/kg) dat diém cdm quan cao nhét. Nhw vy viéc lwa chon ty
1é enzyme va ndm men thich hop la yéu té quan trong dé kiém sodt qud trinh I1én
men va néng cao chét luvgng ca phé Arabica ché bién Honey.

ABSTRACT

This study aimed to evaluate the effects of different enzyme and yeast
supplementation rates on the quality of specialty Arabica coffee (Coffea
arabica) from Son La Province processed by the Honey method under
anaerobic fermentation. The experiment was arranged in a randomized block
design with nine treatments, including one control (spontaneous fermentation)
and eight treatments supplemented with enzyme, yeast, or different
combinations of enzyme and yeast. Anaerobic fermentation was conducted for
24 h, followed by drying at room temperature until the moisture content
reached 12-12.5%. The addition of enzyme and yeast significantly affected the
chemical composition and sensory quality of the specialty Arabica coffee.
Protein, carbohydrate, and reducing sugar contents ranged from 9.59-17.73%,
40.99-54.55%, and 0.51-1.52% on a dry matter basis, respectively. Total
organic acid content ranged from 4.91-5.80%, while caffeine content varied
from 0.89-1.39%. Sensory evaluation showed that the evaluated samples
scored between 82.17 and 83.67 SCA points, meeting the criteria for specialty
coffee. These findings indicate that selecting an appropriate enzyme—yeast
supplementation ratio is important for controlling anaerobic fermentation and
improving the quality of Arabica coffee processed by the Honey method.
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1. DAT VAN DE

Ca phé la mét trong nhitng mat hang nong
san xuat khau chu lyc cha Viét Nam va giir vai
trd quan trong trong sy phat trién kinh té
néng nghiép. Hién nay, ca phé che (Coffea
arabica) dugc trong chu yéu tap trung tai cac
tinh Son La, Dién Bién, Quang Tri va mot phan
tinh LAm Doéng [1]. Tuy nhién trong nhitng
nam gan day, xu hudng phat trién cta nganh
hang ca phé Viét Nam dang chuyén tlir muc
tiéu nang cao san lugng sang nang cao chét
lwong va gia tri thwong mai cda san pham [2].
Déac biét, san xudt ca phé dac san (Specialty
coffee) va irng dung cac cong nghé ché bién
hién dai dang dwoc quan tdm nham tao ra
cdc sdn pham cd gid tri cao hon [3]. Trong d6,
viéc rng dung cac k§ thuat Ién men cé kiém
soat bang enzyme va vi sinh vat duwoc xem 13
hwdng nghién clru cé nhiéu tiém ning trong
viéc cdi thién chat lvong cdm quan [4] va
nang cao gia tri cha ca phé Viét Nam trén thj
trudng quéc té.

Chat lugng ca phé dac san khong chi phu
thudéc vao ngudn gidng, diéu kién sinh thai
vlung tréng, cac kj thuat trong cham sdc, chat
lwvong nguyén liéu dau vao ma con chiu dnh
hudng dang ké cla cdc bién d6i sinh hda
trong qud trinh so ché, ché bién. Trong d6,
lén men 13 qua trinh c6 kha ning l1am thay déi
thanh phan cac chat nhu: carbohydrate,
protein, dudng va axit hitu co, qua do tac
dong dén su hinh thanh céc tién chat tao
huwong vi trong qua trinh rang.

Ca phé dac san la loai ca phé dat tir 80
diém trd 1én trén thang diém cdm quan 100
diém cla SCA (Specialty Coffee Association -
Hiép hoi Ca phé Pac san) khi duoc danh gia
b&i chuyén gia thlr ném dugc chirng nhan va
la phan khuc cé gid tri cao trong nganh ca phé
do ddp ng cac yéu cau khat khe vé chat
lwong nguyén liéu, quy trinh san xuat, kha
nang truy xuat ngudn gbéc va dic tinh cdm
quan cla san pham [5]. Do vay ky thuat ché
bién ca phé 1a yéu td then chét gitp céc thanh
phan dinh du®ng trong qua ca phé nhw
protein, carbohydrate, dudng, axit hitu co...
bi€n d&i theo hudng duogc kiém soat dé dam
bao céc tiéu chi clia ca phé dac san [6].

L&dp nhdét bao quanh hat ca phé chia
85,3% nuwdc, 7,2% protein, 0,7% lipid, 1,1%
tro, 1,5% cellulose, 4,3% duwong [7].
Enzyme pectinase, cellulase gilp phéan giai
pectin va cellulose thanh dudng, tao vi ngot
cho ca phé va nguyén liéu cho ndm men
chuyén héa thanh céc axit hitu co, este,
ethanol... [8]. Qua trinh Ién men ca phé thdc
uwdt (phuong phap Honey) ky khi bé sung
enzyme va ndm men |3 cdng nghé duwoc ap
dung & cdc quéc gia san xudt ca phé chat
lwong cao [9, 10] do chung tang cudng qua
trinh phan gidi 1&p chat nhay va thit qua,
chuyén hda hop chat hitu co tao céc hop chat
tién huong (aroma precursors), dé phirc hop
(complexity) va d6 can bang (balance) ctia san
pham [11, 12] gép phan hinh thanh hwong vi
dac trwng chia ca phé dac san [13, 14]. Ngoai
ra, ndm men kiém soat hé vi sinh vat canh
tranh, giip qua trinh [&n men dién ra 6n dinh
hon, gidm su bién dong vé chat lvgng gilra
cac mé ché bién va nang cao tinh déng nhat
cla san pham [6, 15].

Tuy nhién, tai nhiéu vung san xuat hién
nay & Viét Nam, hau hét cic qud trinh l1én
men déu duoc thuc hién nhd hé vi sinh vat tu
nhién nén san pham cé chat lugng khéng
déng déu va diém cadm quan khdéng én dinh
theo thang danh gia ctia Hiép hdi Ca phé Dac
san [16]. Thém vao dé, cac nghién clru vé viéc
b6 sung ddng thdi enzyme va ndm men trong
qua trinh Ién men ky khi ca phé theo phuong
phap Honey con han ché. Xuat phat tir thuc
t€ nay, nghién ctru duwoc thuwc hién nham
danh gid anh hudng cda viéc bd sung enzyme
va ndm men trong qud trinh I1én men ky khi
dén chat lwong ca phé ché dic san ché bién
theo phuong phap Honey. Déng thoi, day la
tién dé dé xay dung quy trinh ché bién gilp
nang cao chat luvgng va gia tri thuwong mai cla
ca phé ché dac san.

2. PHUONG PHAP NGHIEN cU'U
2.1. Vat liéu nghién ctru

Vat liéu sir dung trong nghién clru la qua
ca phé ché (Coffea arabica) chin hoan toan
thu hai trong cac khu vuc sdn xuat ca phé che
ddc san tai Son La. Sau khi xat bd vé (van gitr
lai 1&p nhét va thit qud), ca phé thoc uwét
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duwoc st dung cho cac thi nghiém lIén men ky,
khi theo phuong phap Honey.

Chung ndm men Saccharomyces cerevisiae
véi mat do té bao 10° CFU/g duoc cung cap
b&i Angel Yeast. Enzym pectinase dang ché
pham Pectinex® Ultra SP-L hoat dé 25.000
U/g va cellulase hoat d6 740 U/g tlr Novozym.
2.2. Phuong phap nghién ctru

Anh huéng cda enzyme va ném men dén qud
trinh Ién men ky khi theo phu'ong phdp Honey:

Thi nghiém duoc bd tri theo khdi ngiu
nhién v&i 3 1an 13p (kh8i lwong nguyén liéu 10
kg ca phé thdc wét/lan 13p). Ca phé thoc uwét
dwoc b8 sung hdn hop enzyme (pectinase va
cellulase, ty 1é 1:1); ndm men Saccharomyces
cerevisige theo cdc néng dé khac nhau dé 1én
men ca phé nhu Bang 1.

Thi nghiém dugc ti€n hanh trong 24 gio
vai diéu kién ky khi. Hat ca phé théc sau khi

l&n men duoc lam khd dén khi dat do am 12
— 12,5%. Ca phé nhan sau thi nghiém duogc
nghién min va xac dinh cac chi tiéu: ham lugng
protein; carbonhydrat; dwong khir; acid hitu co
téng s6, caffeine va danh gid cdm quan.

Ham luwong protein:

Xac dinh theo phuong phdp Bradford [17]
dwa trén sy tao phirc giita protein va thuéc
nhuom Coomassie Brilliant Blue G-250.
Protein chuan st dung dé xdy dwng dudng
chuan 13 albumin (Bovine Serum Albumin —
BSA). D6 hap thu quang cha dung dich phan
tng duoc do tai budc séng 595 nm bang may
quang phd UV-Vis. Ham lugng protein trong
mau duoc xac dinh théng qua phuong trinh
dudng chuany = 1,342x + 0,4138, R = 0,9959
(x: mg/mL; y: OD595) va biéu thi dudi dang
phan tram chat kho (% CK).

Bang 1. B4 tri thi nghiém nghién ctiru dnh hwéng clia enzyme va ndm men
dén qua trinh 1&én men ky khi ca phé ché theo phuong phap Honey

1T CTTN Néng d6 enzyme (g/kg) Néng dé ndm men (g/kg)
1 bC 0 0

2 CT1 0 1

3 CT2 0 3

4 CT3 0,05 0

5 CT4 0,15 0

6 CT5 0,05 1

7 CT6 0,05 3

8 CT7 0,15 1

9 CT8 0,15 3

Ham lwgng carbohydrate:

Xac dinh theo phuong phap DNSA cla
Sarkar va cong sy (2024) [18] c6 cai tién. Sau
khi thuy phan mau bang HCl (2,5M & 100°C,
30 phut), trung hoa dich bang NaOH (5M dén
pH = 7), ly tdm loai cdn va tién hanh phan &ng
dich v&i DNSA 1%. Po d6 hap thu quang bang
may quang phd UV-Vis & budc séng 540 nm.
Ham luvgng carbohydrate dwoc xac dinh dua
trén phuong trinh héi quy tuyén tinh y =
3,0253x — 1,316, R?= 0,9934 (trong dd x: ham
lwong glucose (mg/mL), y: giad tri OD540). Két
qua biéu thi bang % chat kho (%CK).

Ham lwong duong khir:

Xac dinh theo phuong phap quang phd cla
Miller [19]. LAy 1 g b&t ca phé, bd sung 10 mL

nuwéc cat 90°C, 4 trong 30 phut, loc dé thu dich.
Lay 3 mL dich trich (83 dugc pha lodng 1: 3) bd
sung 1 mL thuéc th&r DNS, dun cich thay &
100°C trong 10 phut. Po dd hap thu bang may
quang phé UV-Vis & budc séng 540 nm. Ham
lwong duong khir dugce xac dinh théng qua
duwdng chuan glucose va biéu thi dudi dang
phan tram chat khé (% CK).

Ham lwong axit hitu co téng s6:

Xac dinh theo Tiéu chuidn Quéc gia TCVN
5483:2007 — San pham rau qua - Xac dinh do
axit chuan doé dwoc [20]. Can 25 g bot mau
cho vao binh nén véi 50 ml nwdc ndng. Tron
déu va dun cach thdy trong 30 phut, chuyén
toan bo dich mau vao binh dinh md&c 250 ml
va thém nwdc tdi vach. Loc thu dich va hat 25

132 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 8 (2026)



Cdng nghé sinh hoc & Gidng cdy tréng

ml dich vao céc, chuan d6 bang dung dich
NaOH 0,1M véi phenolphthalein Iam chat chi
thi. K&t qua duoc tinh theo phan trdm chat
khé (% CK).

Ham Iwong caffeine:

Xac dinh theo Tiéu chuan Quéc gia TCVN
9723:2013 ISO 20481:2008 Ca phé va san
pham ca phé-Xac dinh ham lwong cafein bang
sac ky 16ng hiéu ndng cao (HPLC) [21].Can1¢g
mau dang bdt va chuyén vao binh dinh muc
250 mL. Thém 5 g magie oxit va 200 mL nudc
vao phan mau dyng trong binh dinh murc. Dit
binh vao ndi cach thay dugc duy tri & diém sdi
va cho cho dén khi dung dich dat dén it nhat
90°C. Tiép tuc gia nhiét binh trong ndi cach
thdy trong 20 phat, lam ngudi dén nhiét do
phong, 1y phan dich 16ng ndi phia trén va loc
qua bd loc ¢& 16 0,45 pm. Dich loc nay duorc
dung dé tach bang HPLC. MAu duwoc phan tich
bang thiét bj (HPLC - High Performance Liquid
Chromatography), voi cot C18. Pha dong la
24 % (v/v) methanol trong nudc, téc dd dong
1,0 ml/phut, thoi gian phan tich la 15 phut, ap
suat tdi da cho thiét bj 1a 400 bar (1 bar =
0,987 atm), bwdc séng 272 nm.

Thir ném ca phé:

Theo phuong phap cla Hiép hoi Ca phé
ddc san (SCA Cupping Protocol 2021).

Lwra chon méu cém quan:

M3u BC va TN5 duoc lia chon dé danh gia
cdm quan nham so sanh I1én men ty nhién véi
I&n men c6 kiém soat. TN5 dai dién cho nhém
phdi hop enzyme—-n3dm men & muirc bd sung
thdp nhat (0,05 g/kg enzyme + 1 g/kg nam
men), déng thai cac chi tiéu hda hoc cho thay
murc bién d6i twong d6i can bang. Cac cong
thirc con lai dwoc s dung dé danh gid téac
dong riéng 1é va xu hudng dap &ng theo mirc
b6 sung enzyme, ndm men.

Phdén tich théng ké:

Tat cd cac thi nghiém dwoc thyce hién 13p
lai 3 1an déc lap. DI liéu thuc nghiém duwoc
xt ly, tinh todn gia tri trung binh va do léch
chudn (Mean + SD) bang phan mém
Microsoft Excel. Tiép d6, phdn mém IBM
SPSS Statistics 20 duwgc ap dung dé phan tich
hé s& tuwong quan Pearson va thyc hién kiém
dinh Post-hoc Tukey nham danh gid mdc do

sai khdc c6 y nghia théng ké gilra cac gia tri
trung binh (p < 0,05).
3. KET QUA VA THAO LUAN
3.1. Protein, carbonhydrat va dwong khiy
Cac coéng thic 1én men vdi ty 18 bé sung
enzyme va ndm men khac nhau d3 tao ra sy
bién dong rd rét vé ham lwong protein,
carbohydrate va duong khir clia ca phé sau xu ly.
Protein: Protein la thanh phan quan trong
cla hat ca phé, dong thai 13 ngudn cung cap
cac axit amin tham gia phan &ng Maillard
trong qua trinh rang, gép phan hinh thanh
mau sac, huong thom va huong vi dc trung
cla ca phé [22, 23]. Thém vao dé, vdi ca phé
Arabica, sy thay d6i thanh phan héa hoc cla
hat, dac biét 13 lipid va protein, c6 thé gép
phan anh hudng dén kha nang hinh thanh va
6n dinh 1&p bot khi (crema). Trong d6, lipid va
protein tham gia tao va én dinh mang bé mat
cla bot khi, gép phan tao ciu tric crema va
cam gidc mouthfeel (46 day va dam da). Péng
thoi, viéc duy tri mét phan I&p nhdt va thit
qud trong qua trinh ché& bién Honey c6 thé
thuc day cac bié€n déi sinh hda va vi sinh, lam
thay d6i thanh phan hgp chat bay hoi va cac
dac tinh cdm quan nhu vi ngot (sweetness),
huong trai cay (fruity) va do chin diu ém
(mellowness) [24]. K&t qua nghién cliru & Bang
2 chi ra ham lugng protein & cdc mau dao
déng tlr 9,59 + 0,21% dén 17,73 + 0,15% CK,
dat gia tri cao nhat tai TN7 (enzyme 0,15 g/kg
va ndm men 1 g/kg) va thap nhat & cong thirc
DC. K&t qua cho thay, sy thay déi thanh phan
hda hoc cla ca phé cheé dac san khong phu
thuéc riéng vao enzyme hodc ndm men ma
chiu tac déng cla sy phdi hop gitta hai yéu té.
Nhu vy, viéc b6 sung hon hop enzyme gilp
hd trg phan giai cac thanh phan pectin va
cellulose trong |&p nhét (két qua phén tich so
bé cho thdy I&p nhét cia hat ca phé che
chtra 1,5% cellulose, 2% pectin) va md qua ca
phé [25, 26], sau d6 ndm men thuc hién céic
qua trinh chuyén hda sinh hoc, tir d6 gép
phan lam thay ddi thanh phan héa hoc cla ca
phé trong qud trinh 1én men [13, 6, 27].
Protein la tién chat cho sy hinh thanh cac hop
chat dé bay hoi xuat hién trong hat ca phg,
nhu furan, pyrazin, pyrrole, aldehyd va
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melanoidin [23, 28]. Do d6 sy két hop gilra
enzyme va ndm men & ty |1é thich hop da
nang cao hiéu qua cda qua trinh 1én men ky
khi ca phé dac san theo phuong phap Honey.
Ngoai ra, ham lwgng protein trong cac mau

thi nghiém cao hon trong mét sé céng bé cua
tac gia khdac khi nghién clru vé ca phé arabica
ché& bién theo phuong phap Honey 12,3 -
14,9%CK [23, 29].

Bang 2. Ham lwgng Protein, Carbonhydrat va dwong khir trong cac mau ca phé

Céng thirc Protein Carbonhydrat Pudong khir
(%SKK) (%SKK) (%CK)
bC 9,59 +0,21? 47,68 +0,13¢ 1,52 + 0,03
TN1 9,70 +0,15° 41,92 +0,10° 1,24 +0,01¢
TN2 12,63 +0,19° 44,13 +0,11¢ 1,13 £ 0,02¢
TN3 14,32 +0,22¢ 43,65 +£0,13°¢ 1,48 £ 0,03¢
TN4 15,12 +0,16°¢ 47,74 £0,12¢ 1,44 £ 0,02¢
TN5 14,66 + 0,13¢ 48,41 + 0,14f 1,20 + 0,04°
TN6 13,80+0,17¢ 49,26 + 0,128 0,96 + 0,02°
TN7 17,73 £ 0,15f 40,99 £ 0,13° 0,99 + 0,03
TN8 12,38 +0,12° 54,55 +0,11" 0,51 +£0,01°

Ghi chu: Cdc chi¥ cdi a-h thé hién s sai khdc cé y nghia théng ké (p<0,05) gitra cdc sé liéu.

Carbohydrate: Ham lwgng carbohydrate
dao dong tir 40,99 — 54,55%CK. Mau TNS8
(enzyme 0,15 g/kg va ndm men 3 g/kg) dat gia
trj cao nhat va mau CT7 dat gid tri thap nhat
(enzyme 0,15 g/kg va ndm men 1 g/kg), cho
thdy ham lwong carbohydrate trong hat ca phé
thay d6i manh khi Ién men bé sung enzym va
ndm men véi ty 1& khac nhau. Do dd, ham
lwgng chat nay phu thubc vao sy tuong tac
gitta cac yéu té trong qud trinh 1én men. Sy
khac biét vé ham lwong carbohydrate gitra cac
coéng thirc cho thdy qué trinh I1én men d3 anh
huwdng dén thanh phan chat khé cla nguyén
liéu. Hoat dong cua hé vi sinh vat cung vdi tac
déng cla hdn hop enzyme cé thé [am thay déi
qud trinh chuyén hdéa cic hop chéat
carbohydrate trong qua ca phé, tir dé dan dén
sy bién dong ham lugng carbohydrate con lai
trong nhan sau Ién men [6, 13]. Nhin chung,
ham lwgng carbohydrate trong nghién ctu nay
nam trong khoang gid tri thudng gdp doi vdi ca
phé arabica 1én men cé kiém soat bang
enzyme va vi sinh vat [23, 30].

Puong khir: Ham lwgng duong khir cha
cac mau dao dong tir 0,51 + 0,01 dén 1,52 +
0,03%CK, dat gia tri cao nhat & déi chirng BC
va thap nhat & mau TN6 (enzyme 0,05 g/kg va
ndm men 3 g/kg). DBi vdi cac cdng thirc chi
b6 sung enzyme, ham lugng dudng khir dat
1,44 - 1,48% CK & cbng thirc TN3 va TN4,
khéng khac biét dang ké so vdi ddi chirng

(1,52%CK). Piéu nay cho thay viéc bé sung
enzyme don |é chua tao ra sy thay déi ré rét
vé ham luong duong khir trong nguyén liéu.
Khi bé sung enzyme va ndm men, ham lugng
duong khir giam dan (0,51 — 1,2%CK). K&t qua
c6 thé do qua trinh [&n men 1am thay d&i ham
lwong cdc hgp chat duong hoa tan trong
nguyén liéu théng qua hoat dong chuyén hda
cGa hé vi sinh vt [27].
3.2. Ham lwgng axit hitu co téng s6 va
caffeine

Axit hitu co téng s6: Ham lugng axit hitu
co trong hat ca phé 1a nhan té quan trong,
tao nén huong vi dac trung va hoat tinh sinh
hoc, thudrng bao gém axit chlorogenic, citric,
malic, quinic, oxalic, tartaric, succinic, lactic,
acetic va axit phenolic [31, 32]. Trong qua trinh
x(r ly va 1én men ca phé, cac phan &rng sinh héa
c6 thé lam thay déi ham lugng axit hitu co
trong nguyén liéu, tr d6 dnh hudng dén chat
lwgng san pham [33, 34]. Dua trén co sé& do,
trong thi nghiém nay, ham lugng axit hitu co
téng s6 cla cac cdng thirc duoc xac dinh va
két qua thé hién & Bang 3 cho thay, ham
lwgng axit hitu co tdng s6 cd su sai khéc gitra
cac cong thirc khdo sat vdi p<0,05. Ham
lwong dao déng tir 4,91 + 0,14% dén 5,80 +
0,15%. Trong dé, mau ddi chirng BC cé ham
lvgng axit hitu co téng sé dat gid tri cao nhat.
O céac cong thic thir nghiém con lai, khi bd
sung ndm men va enzyme trong qua trinh lén
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men ky khi bang phuong phap Honey, ham
lwgng axit hitu co téng s6 ¢6 xu hwdng giam
dan. K&t qua nay co thé do hoat dong trao déi
chat cha vi sinh vat trong qua trinh 1én men
lam thay déi dang ké thanh phan cac hop
chat hitu co trong hat ca phé, bao gém cac
axit hitu co c6 lién quan tryc tiép dén huong
vi cla san pham [11]. Sy thay d&i nay cé thé

gop phan cai thién dac tinh cdm quan cda san
pham, lam giam vj chua gat va tao su can
bang hai hoa hon giita vi chua, vi ngot va
hwong thom cta ca phé sau ché bién [13].
Thém vao d6, két qua nghién clru twong dong
vai ham lwong axit hitu co tdng sd trong hat
ca phé ché bién theo phuwong phép Honey cla
Dina va cong su (2014) [29].

Bang 3. Ham lwong axit hitu co téng s6 va caffein trong cac mau ca phé

Cong thirc Axit (%CK) Caffeine (%CK)
bC 5,80 +0,15¢ 1,39 +0,011f
TN1 5,40 + 0,12¢ 1,27 +0,013¢
TN2 4,91 +0,14° 1,31 £ 0,014
TN3 5,44 +0,13¢ 0,97 +0,012°
TN4 5,18 +0,10¢ 0,89 +0,010°
TNS 5,07 £0,14° 1,05 + 0,010°
TN6 4,96 +0,12° 1,26 +0,012¢
TN7 4,93 +0,11° 1,19 +0,011°¢
TN8 5,01 +0,14° 1,22 +0,012¢

Ghi chu: Chit s6 a-f chi sw sai khdc ¢6 nghia théng ké sinh hoc (p<0,05) giita cdc céng thirc.

Caffeine: Ham lugng caffeine ghi nhan
trong thi nghiém dao dong tir 0,88 - 1,39%CK
va dat cao nhat & mau ddi chirng DC. Khi chi
b6 sung ndm men, ham lwgng caffeine gidm
nhe xuéng con 1,27%CK & TN2 va 1,31%CK &
TN2, cho thdy ndm men don 1é chua anh
huwdng rd rét dén ham lugng caffeine. DGi
vdi cac cong thic chi bo sung hdén hop
enzyme, ham lugng caffeine gidm déng ké,
dat 0,97%CK & TN3 va 0,89%CK & TN4. Trong
khi d6, cadc céng thirc phdi hop enzyme va
ndm men cho gid tri t&r 1,05-1,26%CK. Két
qud cho thdy viéc bd sung enzyme va ndm
men & cac ty 1& khac nhau d3 dnh hudng dén
ham lugng caffeine clia nguyén liéu sau lén
men ky khi theo phuong phap Honey. Ham
lwgng caffeine cla cdc mau ndm trong
khodng didc trwng cha ca phé arabica ché
bién theo phuwong phdp Honey 1,03-1,34%
CK [14]. De Bruyn va cOng su (2017) [6] cling
cho rang cac bién d6i sinh héa trong qua

trinh 18n men cé thé anh hwdng dén thanh
phan cédc hop chat lién quan dén chat lvong
cam quan cula ca phé.

3.3. Danh gia cdm quan ca phé sau |én men
ky khi theo phwong phap Honey

K&t qud danh gid cdm quan (Bang 4) cho
thdy viéc bd sung ndm men va enzyme trong
quad trinh Ién men ky khi ca phé théc uét da
anh hudng dang ké dén chat lvgng cam quan
cla ca phé ché dic san. Téng diém cdm quan
clla cdc mau dao dong tir 82,17 dén 83,67
diém, twong rng véi mirc chat lvong tét theo
thang dénh gia ca phé dac san cta SCA.

Céng thirc phéi hgp enzyme 0,05 g/kg va
nam men 1 g/kg dat 83,67 diém, cao hon d6i
chirng. K&t qua nay goi y rang viéc phéi hop
enzyme va ndm men & muc thich hgp cé thé
tao ra sy can bang thuan loi hon gitta phan
giai 1dp chat nhay va hoat ddng chuyén hoa
cGa ndm men.

Bang 4. Diém danh gia cdm quan cac CT thi nghiém theo phuwong phap thir ném

T F;ig::x: Flavor Aftertaste Acidity Body Balance Uniformity Clean Up Sweet Overall Score
bC 7,67 7,33 7,25 7,50 7,5 7,42 10,00 10,00 10,00 7,17 82,17
TN5 7,83 7,83 7,50 7,67 7,75 7,50 10,00 10,00 10,00 7,58 83,67

Ghi chu: Két qud la diém trung binh cda cdc chuyén gia thir ném; diém cang cao thé hién chét lwong

cdm quan cang tét.

Trong phuong phdp ché bién Honey, mét
s6 cong trinh d3 cdng bd cho thay su 1én men
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ca phé bdi ndm men Saccharomyces
cerevisiae mang lai cho hat ca phé huwong vi
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“ngot”, “caramel”, “hat dé”, “cay nong” va
“hat dé” hon [35]. Lee va céng sy (2016) [12]
da chirng minh rang qua trinh 1én men hat ca
phé cé bd sung ndm men gay ra sy thay doi
céc tién chat tao mui thom. Ca phé ché bién
bang phuwong phap 1én men ky khi va ndm
men c6 dac diém la hwong thom va vi “cam
quyt”, “caramel”, “mat ong”, “s6 c6 la” va
“hat dé” [25, 36]. Nhin chung, qua trinh Ién
men ky khi b&i ndm men tao diéu kién thuan
lgi cho viéc san xuat ca phé dac san vdi cac
ddc tinh cam quan khac biét.

Nhu vay, su bién dong vé ham luong
protein, carbohydrate, dwong khir, axit hitu co
va caffeine gilta cic céng thirc cho thay qua
trinh 1én men 24 gio da tao ra cac muc do
chuyén héa khac nhau. Chat luvgng cudi cung
la két qud téng hop cla nhiéu bién déi dong
thoi, do d6 can lua chon cong thirc dya trén ca
thanh phan héa hoc va danh gia cadm quan.

4. KET LUAN

K&t qua nghién ciru cho thdy, bé sung
enzyme va ndm men vd&i cac ty 1& khac nhau
trong 1&én men ky khi 24 gid bing phuong
phap Honey d3 tao ra nhitng sy khac biét vé
thanh phan héa hoc, chat lvgng va cdm quan
cla hat ca phé ché dac san Son La. Ham
lwgng protein, carbohydrate va duong khir
dao doéng lan lwot 9,59-17,73%; 40,99-
54,55% va 0,51-1,52% chat kho, cho thay
mirc d& chuyén héa phu thudc vao ty 1& va su
phdi hop gilta enzyme véi ndm men. Cac két
qua nghién clru ciling cho thay, cac cong thirc
phdi hop khéng tao xu huéng tang hodc giam
tuyén tinh theo lidu b6 sung, phan anh sy
twong tac gitra qua trinh enzyme giai phdéng
co chat va qua trinh nA@m men st dung céc
chat dé chuyén hda. Ham lwgng axit hitu co
tong s6 (4,91-5,80%) va caffeine (0,89-
1,39%) nhin chung giam & cac nghiém thirc x&r
ly so v&i d6i chirng, cho thdy qud trinh lén
men cé kiém soat da lam thay d6i can bang
thanh phan héa hoc cla nguyén liéu.

Cac mau duoc thlr ném déu dat trén 80
diém SCA, véi tong diém tir 82,17 dén 83,67
diém. Trong s6 cac nghiém thic khdo sat,
céng thire (TN5) phéi hop enzyme 0,05 g/kg
va ndm men 1 g/kg dat diém cam quan cao
nhat (83,67 diém). K&t qua cho thay hiéu qua
cla l1én men phu thudc vao ty & phdi hop
enzyme—-nam men; viéc tang liéu tadc nhan

khéng tao ra sy cai thién chat luvgng theo
quan hé tuyén tinh. T6 hgp & mirc phu hop
cé tiem nang ng dung dé kiém sodt qua
trinh 1én men va nang cao chat lvgng ca phé
Arabica ché bién Honey.

Lo'i cam on

Nghién clru dwoc thyc hién trong khuon
khé dé tai “Ung dung khoa hoc va céng nghé
xdy dwng mé hinh lién két san xudt va tiéu thu
ca phé che ddc san phuc vu xdy dung néng
thén mdi viung Tdy Bdc”, m3 s& 03/HD-
KHCNNTM-2026. Nhom tac gia tran trong
cam on Chuwong trinh Khoa hoc va Cong nghé
phuc vu xay dung nong thon mdi giai doan
2021-2025 d3 tai trg kinh phi; co quan chu tri,
cht nhiém dé tai va cac don vij lién quan d3
tao diéu kién cho nhom téc gia trién khai thi
nghiém va s dung két qud nghién ctru cho
bai bdo nay.
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