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Ca pheé 1a mot trong nhitng d6 uong phd bién nhat trén thé gioi. Tuy theo timg quy trinh ché bién
khac nhau ma tao thanh cac phu phdm khac nhau. Nhin chung, cac phu phdm nhu: Thit qua, vé
qua, vo trau, vé lua déu cé chira nhiéu hop chat c6 loi cho stc khée nhu chat xo, polyphenol,
caffeine. Tuy nhién, hién nay ¢ trong nudc ngudn nguyén liéu phu phdm nay hién van chua duoc
khai thac st dung nhiéu va thuong bi thai bé. Cac nghién ciru trén thé giodi cho thdy, cac ngudn
phu phdm tir quy trinh ché bién ca phé 1a nguyen liéu thich hop cho san xudt do uong (tra
cascara, ruou vang, nectar), enzyme (cellulase, tannase, pectinase), trich ly cac chat khang oxy
héa (caffeine, axit chlorogenic, anthocyanin), ngudn cung cap déi dao chat xo.

Tt khéa: Ca phé, da dang hda, phu pham, thirc pham.

1. DAT VAN BE

Viét Nam 1a mot trong nhitng nudc xuat khiu
ca phé nhan lon nhat trén thé gioi. Ca phé 1a mot
trong nhimg cay trong cht luc tai cac tinh thuoc
khu vyc Tay Nguyen (Pak Lik, Lam Dong, Dak
Nong, Kon Tum, Gia Lai), ngoai ra con duoc trong
tai Dong Nam bo (Pong Nai, Binh Phudc) va mot
sO noi & cac tinh mién Trung va Bic bo. Két qua so
bd nam 2023, dién tich trong ca phé cta Viét Nam
dat khoang 718,6 nghin ha, san luong ca phé hon
1.956,8 nghin tan [1]. Tai Viet Nam, ca phé voi hay
ca phé Robusta 1a giong ca phé duoc trong chi
yéu, ty 1é con lai danh cho ca phé ché hay ca phe
Arabica.

Hat ca phé chiém khoang 50% khoi luong qua.
Nhu vay, s6 luong phu phdm tao thanh sau qua
trinh ché bién hat ca pheé 1a rat 16n. Tai Viét Nam,
hién nay da s6 phu phdm qua ca phé bi thai bo,
mot s it vé qua duoc stt dung san xuit tra cascara.
Mot trong nhitng gidi phap bén vimg gitp nang
cao gia tri kinh té cho phu phdm nong nghiép 1a
phat trién cac san phdm gia tri gia ting. Chuyén
d6i cac nguyén liéu nong san tuoi thanh cac san
phdm ché bién thuc phdm khong chi gia ting gia
tri kinh t€ cho nong san ma con kéo dai thoi gian
stt dung nong san, giup cai thién chat luong dinh
duong, cam quan; dam bao an toan luong thuc.

Nhiéu nghién cttu trén thé giéi cho thay, cac phu
phdm nhu: Thit qua, vd qua, ba ca phé c6 ham
luong chat xo cao, giau hop chat chong oxy héa,
mui vi ddc trung, 1a nguon nguyeén liéu tiém nang
trong cac linh vuc san xuat vat liéu, thuc phdm va
nong nghiép [2, 3].

Muc tiéu ctia bai viét ndy nham cung cép
thong tin tdng quan vé dic diém cta cac phu phdm
thu nhan duoc tir quy trinh ché ca phé. Ngoai ra,
bai viét ciing dé cap cac ung dung cta ngudn
nguyén liéu nay trong linh vuc thuc phdm da duoc
thuc hién trén thé gioi, tir do lam nguén thong tin
g6p phan giup phat trién da dang héa cic san
pham tir phu phdm ca phé tai Viet Nam. Ung dung
phu phidm trong ché bién san phdm c6 gia tri gia
ting, giam nguy co 6 nhiém moéi truong, gidm
thiéu lang phi, gép phan tang thém gia tri kinh té
cho nguoi trong ciing nhu cac doanh nghiép ché
bién.

2.BiC DIEM CUA CAC PHU PHAM THU NHAN BUOC TU QUY
TRINH CHE BIEN CA PHE

Cau tao qua ca phé gém c6 vé qua (chiém 7 -
8%), thit qua (chiém 45%), v lua (chi€m 1,2%) va
nhan hat (chiém khoang 50% khoi luong qua).
Hién nay c6 2 giéng ca phé duoc trong cha yéu
trén thé gioi gom Coffea arabica (Arabica) chiém
ty 1& 75% va Coffea canephora (Robusta) chiém ty
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lé 25% [4]. Trong ché bién tao ra hat ca phé nhan
thuong phdm, c6 hai phuong phap ché bién chinh
duoc ap dung d6 1a phuong phap kho (phoi kho
truc tiép qua ca phé) va phuong phap uwot (van
dung qua trinh lén men phan hiy 16p com nhay
bén ngoai 16p vé trau va phan thit qua dé lam bién
d6i thanh phan nhan hat ca phé bén trong) [5].
Tuy theo quy trinh ché bién sé cho nguén phu
phdm thu khac nhau (Hinh 2).

$00

Hinh 1. C4u tao trai ca phé. 1: V6 ngoai, 2: Thit
qua, 3: Com nhay, 4: V6 trau, 5: V6 lua, 6: Nhan ca
pheé [2, 6]

2.1. Thit qua ca phé

Thit qua ca phé 1a mot trong nhitng phu pham
chinh ctia qua trinh ché bién w6t hat ca phé. Udc
tinh 100 kg qua ca pheé tuoi tao ra 39 kg thit qua.
Thit qua c6 ham luong nudc cao (78 - 81%) nguyén
nhan 1a do thit qua hip thu nuéc trong qua trinh
ché bién. Tinh trén ham luong vat chat kho, thanh
phan thit qua chtta chi yéu 1a 36% cellulose, 21%
pectic polysaccharides (chi yéu la axit
galacturonic), 9% hemicelluloses va 5% duong [6].
Theo mot nghién cttu khac vé qua ca phé giong
Robusta duoc trong tai Viet Nam, thit qua cé chira
cac hop chat khang oxy héa nhu: Polyphenol,
flavonoid, proanthocyanin, caffeine va chlorogenic
axit [7].

2.2. Com nhay

Udc tinh 100 kg qua ca phé tuoi tao ra 22 kg
com nhdy. L6p com nhay c6 ham lwong nuoc
chiém 84%. Dua trén khéi luong vat chat kho,
thanh phan com nhiay c6 chia 30% pectic
polysaccharides, 18% hemicellulose, 17% protein va
8% cellulose [6].

2.3. V6 qua kho

Vo6 qua kho la phu phdm chinh thu duoc ti
quéa trinh ché bién kho hat ca phé. Uéc tinh sau
qué trinh ché bién, 100 kg qua ca phé tuoi tao ra

45% v6 qua kho. Phu phdm nay c6 ham luong nuoc
thap 13 - 15%. Dua trén khoi luong vat chat kho, vo
qua kho c6 thanh phan cha yéu 1a 38% lignin, 28%
cellulose, 25% hemicelllosed, 8 - 11% protein. Ngoai
ra trong nguyén liéu nay ciing chita cac hop chat
¢0 loi nhu: Axit caffeic va axit chlorgenic[6].

2.4. V6 trau

Uéc tinh sau qua trinh ché bién, 100 kg qua ca
phé tuoi tao ra 39% vé6 qua khé. Vo qua c6 ham
lwong nude thap 9%. Dua trén khoi luong vat chat
kho, thanh phan v trau chita 35% xylans, 32% lignin
va 12% cellulose. Bén canh d6 cac hop chat nhu:
Axit galic, axit chlorogenic, axit p-coumaric va axit
sinapic ciing duoc tim thay trong vo trau [6].

2.5.V6 lua

Uéc tinh sau qué trinh ché bién, 100 kg qua ca
pheé tuoi tao ra 0,4% vo lua. Vo lua c¢6 ham luong
nuoc thap 4 - 7%. Dua trén khoi luong vat chat kho,
thanh phan vé lua chita 40% polysaccharides
(celulose, lignin, xylose), 19% protein, 5 - 7% tro,
cac hop chat khang oxy héa (3-O-caffeoylquinic
acid va 4-O-caffeoylquinic axit) [6].

2.6. Ba ca phe

Ba ca phé 1a mot trong nhitng phu phdm chinh
thu duoc ctia quy trinh ché bién nudc ca phe. Uoc
tinh 100 kg qua ca phé tuoi tao ra 14 kg ba ca phe.
Ba ca phé c6 ham luong nudc khoang 61%. Dua
trén khoi luong vat chat kho, thanh phan ba ca phé
c6 chita 66% polysaccharides (galactomanan,
arabinogalactans va cellulose), cac hop chat chong
oxy hoa (3-O-caffeoylquinic axit, 4-O-caffeoylquinic
axit, 5-O-caffeoylquinic axit va caffeic axit) [6].

Béang 1 cho thdy, hau hét phu phdm ctia quy
trinh ché bién ca phé déu cé chira cac hop chat co
loi cho stc khée nhu: Tannins c6 nhiéu cong dung
tot trong khang vi sinh vat, khang viém, khang di
ung, ho tro diéu tri cac bénh lién quan dén tim
mach. Chlorogenic axit 1a hop chat polyphenol hoa
tan va duogc cau tao tir caffeic axit va quinic axit;
hop chat nay c6 nhiéu cong dung tot cho stc khoe
nhu bao vé gan, khang oxy héa, ngan chin sy hinh
thanh huyét khoi, khang ung thu, bdo vé té bao
than kinh. Caffeine c6 cong dung tét trong hd tro
phong ngtra cac bénh c6 lién quan dén béo phi, dai
thao duong, Parkinson, Alzheimer [4].
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Hinh 2. Phu phdm clia qu4 trinh ché bién hat ca pheé [6]

Bang 1. Thanh phan héa hoc ctia phu ph4m quy trinh ché bi€én ca phée
Thanh Phan Thit | Com Vo | Voqua | Vo | Baca | Tailiéu
qud | nhay | trau kho lua | phé | tham khdo

Ham luong nudc (%) 78 - 81 84 9 13-15 | 4-7 61
Cellulose (%) 3 8 12 28 24 16
Hemicelluloses (%) 9 18 35 25 16 40 [6]
Carbohydrate (%) 71 56 47 53 40 66
Protein (%) 9 17 - 8-11 19 5
Lipid (%) 0,8 - 1 3-7 5-7 2
Caffeine (% vat chat kho) 1,5 - - 1,0 0,03 | 0,02
Polyphenol t6ng s6 (% vat chat kho) 1,5 - - 0,8 1,0 1,5 5]
Tannins (% vat chat kho) 30 - - 5,0 0,02 | 0,02
Chlorogenic axit (% vat chat kho) 2,4 - - 2,5 3,0 2,3

Ghi chi: - Thong tin khong duoc thé hién trong tii liéu tham khao.
3. KET QUA NGHIEN CUU UNG DUNG CUA PHUPHAM CAPHE  thuc pham, nong nghiép, vat lieu, nang luong
Hién nay phu phdm ca phé da dugc nghién (Hinh 3 va bang 2).

ctru tng dung trong nhiéu linh vuc khac nhau nhu

Bao bi sinh hoc

Nong nghiép —-{ Céng ngh¢ vat ligu }»4-{ Vit li¢u hép phu

Dét may

~ >

- N

H Phu phim qua ca phé H

Nuée gidi khit

Trich ly cac hop chét sinh hoc

—-{ Cong nghé thye pham }»

Hinh 3. M6t s6 huéong tng dung ciia phu ph4dm ca pheé [3]
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3.1. Cac nghién ctru vé ché bién san phidm
nuéc giai khat

3.1.1. D6 uong khong Ién men

Hién nay cac nghién ctru vé phu phim ca pheé
cht yéu phat trién san phdm tra cascara, trong khi
d6 cac nghién ctu vé san phdm nectar, nudc qua
c6 dac, nuoc qua dang trong con kha han che.

Nghién cttu ctia Sunarharum va cs (2021) [8]
da thir nghiém bd sung vé chanh vao tra cascara
giup da dang thém huong vi cho tra. Tai ty 1é phoi
tron 80% tra cascara va 20% vé chanh kho, nudc tra
thu duwoc c6 diém cadm quan dat 5,55/9 diém,
polyphenol téng 25,05 mg GAE/g, caffeine 0,69
mg/g.

Nghién ctru ctia Kristanti va cs (2022) da tha
nghiém tmg dung phuong phap lén men trong ché
bién tra cascara. Két qua cho thdy, qua trinh lén
men ty nhién hodc c6 bd sung Saccharomyces
cerevisiae da lam giam d6 pH, ham Iluong
polyphenol, luong tanin c6 trong thit ctia ca phé
theo thoi gian 1én men [9].

Bén canh cac nghién ctru vé ché bién tra
cascara, nghién ctru vé diéu kién pha tra ciing da
duoc thuc hién, cu thé 1a phuong phap G néng 4 g
tra duoc ngam trong 100 mL nuéc & 70°C trong
thoi gian 4 phut va phuong phap 4 lanh ngam tra
tai 5°C trong thoi gian 12 gio. Két qua cho thay
phuwong phap a lanh cho tra cé hoat tinh khang
oxy hoa va vi dang nhiéu hon; nguoc lai phuong
phap @ néng cho tra c6 vi chua va ham luong
polyphenol cao hon. Bén canh d6, nghién ctu da
xac dinh duoc diéu kién ¢ néng t6i wu la 77°C
trong 8 phut cho tra c6 nhiéu ham luong
polyphenol va hoat tinh khang oxy héa cao [10].

Trong mot nghién cttu khac, thit qua ca pheé
say kho da duoc thtt nghiém phéi tron cung véi
dau tay va viet quat say kho trong phat trién nuoc
giai khat. Két qua danh gia trén 100 cAm quan vién
cho thdy, cong thtc stt dung 5 g thit qua ca phe,
2,5 g viét quoc va 5 g dau tay cho san phidm c6 chat
lwvong cam quan tot nhat 7 - 8/9 diém. Tai cong
thitc nay, nuéc tra thu dwoc c6 ham luwong
polyphenol téng 1a 26,95 mg GAE/g, hoat tinh
khang oxy hoa 1a 9.110,65 umol Trolox/g [11].

3.1.2 D6 uéng lén men

Nghién ctu cta Bae va cs (2022) da thw
nghiém lén men ruou tir thit qua ca phé bang cach
dung cac chiing nAim men nhw: Wickerhamomyces
anomalus, Saccharomycopsis fibuligera,
Saccharomyces cerevisiae KNU18Y12. Két qua
phan tich cho thdy, chting W. anomalus cho san
phidm c6 do cén (11%) cao nhat sau 10 ngay lén
men; trong khi d6, ching S. cerevisiae cho san
phdm c6 hoat tinh khang oxy héa cao nhat (phan
tram ttc ché DPPH dat 45,91%) [12].

Thit qua ca phe cing da duoc két luan 1a moi
truong thich hop cho qua trinh sinh trudng ctia
nim men trong san xudt ruou vang boi KC va cs.
(2021). Dau tién, thit qua ca phe (20 - 25%), nuoc
va duong duoc tron déu thu duoc hon hop c6 ham
lwong téng chat ran hoa tan (TSS) la 18%. Sau do
hon hop duoc thanh trung tai nhiet do 65°C/20
phut, dé nguoi va bé sung bot ché phdm nim men
S. cerevisiae voi ty 1 0,25 g/L. Qua trinh 1én men
duoc thuc hién tai nhiét do 30°C dén khi san phdm
dat TSS 1a 5%. San phdm duoc dem di loc va phéi
tron duong dé dat TSS 1a 10%. Cudi cuing san pham
duoc dem di thanh trung 65°C/20 phut. San phdm
thu duoc c6 do con 8,87%, caffeine dat 30,94 mg/L,
chat luong cadm quan kha tot véi diém danh gia
mtc do yéu thich 1a 6,35/10 diém, ham luong
polyphenol dat 77,56 mg/100 mL [13].

Trong nghién ctu cta Patil va cs (2022) cho
thdy, thit qua ca phe 1a nguyén liéu tiém niang phat
trién san phdm do6 uéng chuta probiotic. Theo do,
100 g thit qua ca phe da say kho duoc ngam trong
1L nudc tai nhiét do 90 °C trong 10 phut. Sau do,
hén hop duoc loc thu dich trong va phéi tron cung
voi 80 g duong va 5,5 mL nudc chanh. Tiép theo
dung dich duogc thanh trung tai 60°C trong 30 phut
va lam nguoi. K€ tiép, hat kefir dugc bd sung vao
dung dich dén khi mat do vi khudn lactic trong
dung dich dat 8 Log CFU/mL. Sau d6, san phdm
duoc bao quan tai 4°C. Sau 30 ngay bao quan, san
pham c6 mat do téng vi khudn lactic khoang 8 Log
CFU/mL, va mat d0 nim men khoang 9 Log
CFU/mL [14].

Nghién citu ctia Muzaifa va cs (2023) da thir
nghiém tmg dung vé qua kho va v trau ca phé
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trong phat trién nuéc tra lén men kombucha.
Nguyén liéu sau khi da phoi kho (250 g) duoc
ngam trong 5 L nudc nong trong 8 phut, sau dé
duoc dem di loc. Nudc tra tiép tuc duoc phoi tron
voi 15 - 20% duong va duoc dé ngudi. Sau cung,
10% giong khoi dong SCOBY dugc bé sung vao
trong tra va tién hanh lén men trong 10 ngay. Két
qua danh gia ghi nhan san phdm duoc 1én men tir
ca hai nguon nguyen liéu déu co chat luong cam
quan tét 3,5/5 diém, san phdm c6 do con 0,3 - 0,4%
vapH 2,8-2,9 [15].

3.2. Trich ly cac hop chat khang oxy hoa

Bén canh ham luong chat xo déi dao, cac hop
chat co loi nhu: Polyphenol, anthocyanin, tannin,
chlorogenic axit, caffeine ciing da duoc phat hién
trong phu phdm qua ca phe [16]. Do d6, ngudn
nguyen liéu nay da tré thanh do6i tuong duoc st
dung trong nhiéu nghién ctu trich ly cac hop chat
khang oxy hoa.

Nghién ctru ciia Serna-Jiménez va cs (2023)
[17] da nghién ctru t6i wu hoa diéu kién trich ly
caffeine va polyphenol tir thit qua ca phé. Pau tién
thit qua ca phé duogc say kho & 60°C dén khi dat do
am khoang 10%. Sau do thit qua duoc trich ly véi
nuoc cat theo ty lé 1: 10 (g/mL), trong thoi gian
5,5 phut, nhiét do 75°C, c6 ho tro song siéu am &
cong sudt 1a 370 W. Dich chiét thu duwoc c6 ham
lwong caffeine dat 147,9 mg/L, va polyphenols dat
164,9 mg/L. Két qua phan tich LC-MS/MS cho
thdy, trong dich chiét c6 chuia protocatechuic axit
(90,0 mg/L), gallic axit (25,1 mg/L), 5-chlorogenic
axit (13,0 mg/L), rutin (3,0 mg/L), caffeic axit (2,0
mg/L).

Trong mot nghién ctru khac, Tran va cs (2022)
[7] da tng dung vi song trong héd trg trich ly
polyphenol tir thit qua ca phé. Pau tién, thit qua ca
phé duoc say kho tai 90°C trong 6,5 gio tai diéu
kién ap suat dudi khi quyén 3,75 mmHg. Nguyén
lieu sau do tiép tuc duoc xay nhd va trich ly voi
ethanol 50% theo ty lé 1: 20 (g/ml), trong thoi
gian 70 phut, cong suit vi song 1a 700 W. Két qua
phan tich cho thdy, tir 1 g nguyen liéu co6 thé tach
chiét duoc 6 mg caffeine, 47 mg polyphenols, 36
mg flavonoids, 8 mg axit chlorogenic. Ngoai ra
nghién ctru ciing cho thay, hd tro séng vi séng cho

dich chiét tir thit qua ca phé giau cac hop chat sinh
hoc hon so voi ing dung so6ng siéu am.

Trong mot nghién cttu ciia Reichembach & de
Oliveira-Petkowicz (2020) [18] da dé xuat quy
trinh trich ly pectin tir thit qua ca phé. Thit qua ca
phé duoc sdy kho bing phuong phap sdy thing
hoa va nghién nhuyén thu hoi bot. Ké dén, bot
nguyén liéu (150 g) duoc trich ly v6i 1 L ethanol
80% trong 20 phut. Dich chiét sau d6 duoc loc va
thu ldy phan can. Phan cin tiép tuc duoc ria voi
ethanol tuyét doi va dé kho tai nhiet do 20°C thu
duoc bot pectin tho. Sau do, bot pectin tho tiép tuc
duoc trich ly véi 0,1M HNO, véi ty 1é 1: 25 (g/mL)
trong thoi gian 30 phat, nhiet do 100°C. Ké dén,
mau duoc ly tAm tai 5.000 vong/phut trong 20 phut
thu phan dich trong. Dich trong tiép tuc duoc dem
di két ttia biang cach phoi tron véi ethanol tuyét doi
va dé yen trong 16 gio tai 4°C. Phan can thu duoc,
ti€p tuc rira voi con va sdy kho thu duoc bot pectin
tinh khiét. Hieu qua thu hoi dat 14,6%, bot chira
79,5% axit galacturonic, ham luong methoxyl dat
63,2% .

Murthy va cs (2012) da nghién ctu trich ly
anthocyanin bang cach ngam thit qua ca phé trong
dung dich methanol ¢6 0,01M HCL theo ty 1é 1: 2,
trong thoi gian 18 gio, tai 4°C. Sau d6, hon hop
duoc loc va loai dung méi bing cach c6 quay chan
khong tai nhiét do 40°C. Két qua phan tich cho
thdy, tir 100 g vat chat kho trong nguyén liéu thu
hoi duoc 25 mg monomeric anthocyanin. Két qua
phan tich HPLC cho thdy, cyanidin 3-rutinoside va
cyanidin-3-glucoside chiém cha yéu trong thanh
phan anthocyanin. Dich chiét anthocyanin cfing da
cho thay, c6 hiéu qua trong tc ché hoat dong cta
enyme glucosidase va amylase [19].

3.3. San xudt enzyme va hop chat hiru co

Ung dung cac nguén phu phadm cho trong san
xuat enzyme da va dang nhan duoc nhiéu su quan
tdAm cta cac nha nghién ctru do cac vu diém nhu:
Nguén nguyén liéu gia thanh thap, dé tim mua,
thuc hién quy mé 16n [20]. Thit qua ca phé chuta
mot luong dang ké duong, celllose, 12 nguén cung
cap c4c - bon doi dao cho qua trinh phat trién vi
sinh vat. Do d6, nhiéu nghién ctu da st dung thit
qua ca phé nhu 1a mét nguyén lieu cho san xuat
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cac loai enzyme thong qua trinh 1én men cua vi
sinh vat.

Enzyme pg-glucosidases 1a enzyme phan gidi
cellulose thanh glucose, thuong duoc Ung dung
trong san xuat ethanol, nuéc qua va nuoc gidi khat.
Nghién cttu ctia Dias va cs (2015) [21] da xac dinh
duoc diéu kién t6i vu cho qua trinh san xudt
enzyme B—glucosidases bang vi khuan Bacillus
subtilis trén moi truomg thit qua ca pheé, trong do
thanh phan moéi truong lén men gém: 0,2% NaNO.,
0,1% K,HPO,, 0,05% MgSO,, 0,05% KCl, 0,2%
peptone va 3,68% thit qua ca phé. Qua trinh lén
men duoc thuc hién trong 24 gio, nhiét do 36,6°C
va pH 1a 3,64. Méi truong sau 1én men duoc trich
ly va thu héi enzyme B glucosidases c6 @6 hoat
dong la 22,59 Ul/mlL.

Cellulase 1a enzyme phan giai cellulose va
thuong duoc tmg dung trong san xuat dé uéng hoac
trong trich ly cac hop chét sinh hoc. Nghién ctu
ctia Selvam va cs (2014) da tht nghiém st dung két
hop thit qua ca phé va vo qua dua lam méi truong
nuoi vi khuan Acinetobacter sp. TSK-MASC nham
san xuat ezyme cellulase. Dau tién timg loai nguyén
lieu duoc xtt ly voi dung dich NaOH 1%, sau d6 rita
voi nuoc cat va say kho, nghién nhé. Ké tiép, moi
truong 1én men duoc chudn bi bing cach phéi tron
3,0 g bot thit qua ca phé, 3,0 g bot vé dia va nudc
cat cho du 1 L va xtt Iy tiét trung. Moéi truong sau
khi nguéi duogc lén men & pH 7, trong thoi gian 60
gio & nhiét do 50°C. Enzyme thu duoc c6 do hoat
dong 1a 888 UI/mL [22].

Tannase la enzyme phén giai tannin tao thanh
gallic axit va glucose, thuong duoc tng dung trong
san xudt ruwou vang va nudc trai cay (nudc trai
diéu). Nghién cttu ctia Bhoite va Murthy (2015) da
stt dung thit qua ca phé san xuit enzyme tannase.
Dau tien 10 g thit qua ca pheé c6 pH 5,5 va do 4m
50% duoc cho vao binh thiy tinh va dem di tiét
trung va dé nguoi. Sau d6, 1 mL dung dich chia
10° bao tir Penicillium sp. CFR303 duwoc bé sung
vao mau va khudy tron déu. Qua trinh @ mau dién
ra & nhiét do 30°C trong thoi gian 96 gio. Sau do,
mau dugc dem hoa dung dich dém citrate pH 5,0,
ly tam va loc thu hoi enzyme tannase tho c6 do
hoat dong 1a 110,82 Ul/g [20].

Enzyme polygalacturonase la enzyme phan
giai polygalacturonic, thuong duoc timg dung trong
san xuat nudc trai cay. Nghién cttu ctia Rodriguez-
Frometa va cs (2020) da san xuidt enzyme
polygalacturonase bang cach st dung thit qua ca
phé lam moi truong 1én men cho Aspergillus niger
van Thiegem. Diéu kién lén men thich hop 1a do
4m moi truong dat 60%, nhiét do 45°C, pH 4,0 va
thoi gian 8 ngay. H6n hop sau lén men dugc khuay
tron déu cung véi nudc, loc va ly tAm thu duoc
dung dich chtta enzyme polygalacturonase thé cé
do hoat dong 1a 60 UIl/mL [23].

Nhim san xudt lactic axit nghién ctu cta
Pleissner va cs (2016) da sir dung thit qua ca phé
lam moéi treong nudi vi khudn. Dau tién, hon hop
chtra 16,6% bot thit qua ca phé duoc x ly véi dung
dich H,SO,, sau d6 trung hoa v6i NaOH dat pH 5.
Sau d6, hon hop duwoc thiy phan véi enzyme
accellerase 1.500 trong thoi gian 24 gio tai nhiét do
50°C. Dung dich tiép tuc duoc hiéu chinh dén pH 6
va b6 sung Bacillus coagulans thuc hién qua trinh
lén men tai nhiét do 52°C trong thoi gian 17 gio. Két
qua nghién ctu cho thdy, 1.000 kg thit qua ca phé
san xuat duogc 55,5 - 68,6 kg L (+) lactic axit [24].

Nghién cttu ctia da Silveira va cs (2019) da sir
dung thit qua phé lam nguyén liéu trich ly
chlorogenic axit. Thit qua ca phé dugc xay nhuyén
va b6 sung sodium metabisulfite voi ty le 500
mg/kg. Sau d6, nguyén lieu (1 kg) duoc tron déu
voi 2,5 g bot ché phdm ndm men Saccharomyces
cerevisiae dé dat mat do ndm men la 10" CFU/g.
Qua trinh 1én men dién ra trong thoi gian 8 ngay
tai nhiét do 28°C. Hon hop sau lén men duoc ly
tam thu hdi dung dich chtta chlorogenic axit tho
v6i ham luong 1a 35 - 40 mg/L [25].

3.4. San phdm khac

Nham tan dung phu phdm qua ca phé, Pérez-
Calvo va cs (2023) da nghién ctru t6i vu héa cong
thttc phoi tron thanh phan dinh dudng cé chia thit
qua ca phée. Thanh phan san phidm c6 chia 50%
ngi coc, 30% si ro va 20% thit qua ca phe cho san
phidm diém cadm quan cao nhat 1a 7,69/9 diém va
¢0 gia tri dinh duong 1a 365,21 kcal/100 g [26].

Nghién cttu ctia Moreno va cs (2019) da th
nghiém két hop thit qua ca phé sdy kho trong ché
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bién banh quy. Cu thé, cac nguyéen lieu gom: Bot
mi 53,8%, nudc 28,37%, dau thuc vat 10,15%, bot thit
qua ca phé 6%, bot néi 1,06%, mudi 0,39%, lecithin
0,35%, huong ca phé 0,1%, duoc tron déu va can
thanh 14t c6 do day 0,4 cm. Sau d6, bot duoc cit
thanh hinh tron duwong kinh 4 cm va nuéng tai
nhiét do 180°C trong 15 phdt. Banh quy tao thanh
duoc nguoi tieu dung kha wa thich voi diém cam
quan dat 6,62/9 diém [27].

Rosas-Sanchez va cs (2021) da nghién cttu tmg
dung bot thit qua ca phé thay thé bot mi trong ché

bién banh mi. Két qua nghién cttu cho thiy, ty le
thay thé cang cao tir 1,25 - 5%, 36 nd ctia banh cang
giam, nguoc lai do gion ctng cang ting. Két qua
danh gia cam quan ghi nhan, & ty lé thay thé 5%,
banh mi van dugc nguoi tieu dung chap nhan. Tuy
nhién, khi tiép tuc tang ty 1é thay thé trén 5%, banh
mi tré nén xo ctimg va khong duoc nguoi tieu dung
yéu thich. Ngoai ra, nghién ctru ciing dé cap viéc
tng dung thit qua ca phé da gidap nang cao ham
luong chat xo ctia san pham [28].

Bang 2. C4c tmg dung ctia phu phdm ca phé trong ché bién thuc phdm

duong

Nguyén liéu Ung dung ‘ Cong dung Tai liéu tham khao
Vo lua
Caffeine va Ty Gitp ho tro kiém soat can nang,
chlorogenic axit Nute giai khat chéi‘lco béo tfong co thé e
Polyphenol Stra chua Thanh phén hoat tinh sinh hoc
Chat xo Banh ngot Thay thé chat béo, bot mi
Chat xo Banh mi Prebiotic (2]
Chat xo Banh quy Chat tao mau, cung cap chat xo
Bi ca phé

Thanh phan khang oxy héa, ho tro

Chat xo Banh mi, banh quy | kiém soat bénh béo phi, dai thao

Chiét xuat mui thom | Nuoc giai khat Chat tao mui
Polyphenol Nudc gidi khat Chat chéng oxy hoa
Nguyén lieu khac (thit qua, vo trau...)
Anthocyanin Thuc phdm Tao mau tu nhién [2]
Séan xuit enzyme Séan xuit enzyme | Moi truong nudi cdy vi sinh vat [22]
Ruou vang - [12]
Hinh 4. Mét s6 sin phdm thuc phdm ché bién/bé sung thit qua ca phé
San phdm Rl:gu vang Banh mi Thanh ngii coc Tra cascara

Hinh minh hoa

Tai liéu tham khao [12] [28] [26] [15]

4. KET LUAN nguyén liéu chic nang (chit tao mau, tao mui, bé

San luong tiéu thu ca phé ngay cang tang, do
d6 s6 lwong phu phdm tao thanh nhw: Thit qua, vo
trau, vo lua, ba ca phé tir quy trinh ché bién hat ca
phé ngay cang tang. Cac nguyén liéu phu phdm cé
nhiéu tiém ning ung dung trong nganh cong
nghiép thuc phdm nhu: San xuat nudc giadi khat,
san xuat enzyme, trich ly hop chat sinh hoc,
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sung chét xo, b6 sung chit chéng oxy hda). Viet
Nam la mot trong nhitng qudéc gia xuit khiu va
tiéu thu ca phé 16n trén thé giéi, do d6 ngudn phu
phim tir quy trinh ché bién hat ca pheé 1a rat 16n.
Viéc da dang héa ngudn nguyén liéu phu phdm gia
thanh thap, sin c6 trong nudc sé gitp nang cao gia
tri kinh té cho trai ca phé, giam sttc ép cho van dé
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moéi truong. Nhim nang cao kha nang khai thac st
dung ctia phu phdm ca phé tai Viet Nam, cac
nghién ctru vé san phdm dé udng va san phidm
tach nuoc (say kho, co dic...) can duoc tiép tuc.
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Summary

Coffee is one of the most popular drinks in the world. Depending on the different processing lead
to the various by-products. In general, by-products such as pulp, husk, parchment, and silver skin
contain many health-beneficial compounds such as fiber, polyphenols, and caffeine. However,
these materials have not yet been widely exploited and are often thrown away in Vietnam.
Research in the world shows that by-products from the coffee processing are suitable raw
materials for beverage production, enzymes, extraction of bioactive compounds, andbioactive a

rich source of fiber and antioxidant activity.

Keywords: Coffee, valorization, by-product, food.
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