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TOM TAT

Hat ca cao thé co vi chua dang chat va co cac mui vi
khong mong muon cua hat song, chua co mui vi dac trung cua sé
¢o la. Cac ddac tinh cam quan vé huong vi doc dao cua so co la

dwge hinh thanh sau qud trinh ché bién, trong d6 qud trinh chon

Tir khoa:
Ca cao, che bien,
hwong vi, s6 ¢6 la

giong, 1én men, phoi khé sau thu hoach, rang va dao tron cé anh
huong dac biét quan trong hon cdc qua trinh khac. Hang loat
phdn ung hoa ly tao mui vi trong ca cao dién ra phirc tap va co

sw twong tac lan nhau dan dén nhu cau kiém sodt cac qud trinh
nay dé tao ra hieong vi sé6 ¢é la hdo hang. Do d6, bai bdo nay
nhdam tong hop va tom tdt lai nhitng qua trinh bién doi Iy hod cé
thé xay ra ciia cdc tién cht tao hwong vi trong qud trinh ché bién
hat ca cao thanh sé cé la.

1. PAT VAN PE

Diéu kién tién quyét dé phat trién huong vi
ctia s0 ¢ la bat dau tir nguyén liéu tho, do 1a
hat ca cao. Ngudn goc va giéng hat khac nhau
yéu ciu thoi gian 1én men va rang hat khac
nhau va cling tao ra huong vi dac trung riéng
(Beckett, 2011). Giéng Criollo va Trinitario
thuong dugc xép vao loai ca cao hao hang,
trong khi phan 16n san luong trén thé gioi 1a
gidng Forastero. Gidng Nacional (hodc
Arriba) chi xuét hién & Ecuador co huong vi
dac trung riéng (Afoakwa, 2016; Beckett,
2011). Lén men 1a quéa trinh bién ddi cac
thanh phan trong hat séng thanh cc tién chét
tao thanh huong vi tién quyét cho qua trinh
rang sau d6 (Kadow, 2020). Phoi khé dudi
anh nidng mat troi 1a can thiét dé giam d6 am
trong hat ca cao xubéng khoang 7% (Fowler,
2009). Hat 1én men dwoc phoi kho t6t co mau
nau, it chat, it da‘ing va khéng c6 mui vi la
(Afoakwa va cong su, 2008).

Rang hat ca cao la budc quan trong dé
phat trién huong vi tir cac tién chat duoc hinh
thanh trong qua trinh 1én men va phoi kho
trude do, khir trung hat, lam long vo, gidm do
am (dén 1-2% trong luong kho) va cai thién
do axit (Giacometti va cong sy, 2015; Nair,
2010). Cong doan rang thuong duoc tién hanh
& nhiét do giita 130 va 150°C va trong 15 dén
45 phut. Viéc xac dinh cua diéu kién rang tdi
vu anh huong 16n dén sy hinh thanh hat c6
mau nau, huong vi hai hoa va clu trac tdt
(Krysiak, 2006).

Dao tron 1a budc cudi cing dé tinh chinh
hwong vi s6 ¢o la bang cach loai bd cac chét
d& bay hoi khéng mong muén (Beckett, 2003;
Fowler, 2009; Kealey va cong su, 2001;
Reineccius, 2006). O buée nay, da sb axit d&
bay hoi va d6 4m giam di, tinh chét luu bién
cing mau sic khéi s6 ¢6 la thay ddi dang ké.
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2.NQI DUNG
2.1. Chon gidng

Chon gidng 13 nhan t§ quan trong anh
huong dén sy hinh thanh hwong vi & cac
budc ché bién tiép theo. Nghién ciru su bién
d6i huwong vi cua cac giéng ca cao khac nhau
trong qua trinh ché bién giup nha san xuét
chon lya ty 1€ phéi tron hat ca cao dé tao ra
s0 ¢6 la thanh pham hao hang. Gibng hat ca
cao c¢6 thanh phan hoa hoc khac nhau do d6
S€ chuyén ho4 thanh axit, tién chit tao huong
va polyphenol v6i ham lugng khac nhau sau
quéa trinh 1én men va can thoi gian 1én men
khac nhau (Kadow, 2020). Pién hinh nhu
chét
anthocyanin (flavonoid) (Afoakwa, 2016) va

gibng  Criollo ban khong chua
c6 ty 1& theobromine/caffeine thap, trai
nguoc voi giéng Forastero (Carrillo va cong
su, 2014). Theobromin va caffeine (vi déng)
1a hop chét chira nito chu yéu con polyphenol
(catechin va proanthocyanidin) tao vi chat va
hoat dong nhu chit chdng oxy hoa, c6 mit
trong hau hét cac gidng. Hat ca cao con chira
carbohydrate (sucrose, duong khur , tinh bot,
chit xo) va protein (albumin va globulin)
(Afoakwa, 2016). Thong thuong gidng
Criollo va Trinitario nén rang & nhiét do thap
hon so voi gibng Forastero (Oracz &
Nebesny, 2014). Tran va cong sy (2017) da
danh gia thanh phan huong dé khao sat diéu
kién rang hat t6i wu cia 8 gidng ca cao
throng mai cta Viét Nam bﬁng k¥ thuat
Headspace solid-phase microextraction (HS-
SPME-GC-MS). Két qua cho thiy hau hét
hop chit bay hoi nhu pyrazine, furan, pyrrole
va mui khong mong mudn ting 1én khi rang
& nhiét do cao (150°C) ngoai trir aldehyde.
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Tuy gidng ma nhiét do rang t6i vu khac nhau

va c6 thé dya vao 2 ty 1& pyrazine
tetramethylpyrazine (TMP)/
trimethylpyrazine  (TtMP) va  TMP/

dimethylpyrazine (DMP) dé nhanh chong xéac
dinh mau nao da duogc rang tét va co6 huong
vi hai hoa. Mot sb giéng (Trinitario/
Forastero/giéng lai ciia chiing) lai biéu hién
nhiéu nét mui huong dic trung ciia ca cao
hdo hang Nam MYy (Criollo) qua qua trinh
rang nhu linalool, f-myrcene va ocimen voi
nong do cao (giéng TDI10 va TD2). Tran va
cong su (2015) ciing dad nghién ciru vé thanh
phan tién chat tao huong vi nhu amino acids,
duong khu, polyphenols, acid lactic ciling
nhu thanh phan huong bang k¥ thuat nhanh
MS-fingerprinting so sanh véi ky thuat HS-
SPME-GC-MS cuia 26 gidng ca cao dén tir
Viét Nam, Indonesia, Peru va Ghana. Két
qué cho thay c6 su phan nhoém cac giéng trén
biéu d6 PCA khéng chi theo ngudn gbc
(Criollo, Trinitario, Forastero va giéng lai)
ma con theo chat lugng 1én men/rang hat
khac nhau. Pic biét, mot sb hop chét huong
c6 thé 1am chit danh dau (marker) xac dinh

nhanh chat lugng ca cao.
2.2. Lén men

Qua trinh 1én men hat ca cao 1a mét qua
trinh phuc tap dugc mo ta trong cac tai li¢u
khac nhau (Kadow, 2020; Afoakwa va cong
su, 2008; Aprotosoaie va cong su, 2016;
Fowler, 2009; Ziegleder, 2009) va dugc tom
lugc sau day qua Hinh 1. Hat ca cao duogc
tim thay trong qua cua Theobroma cacao L.
va dugc bao quanh bdi 16p thit qua mau
tring. Phoi séng cua hat co cic vach ngin
riéng biét ngadn cach cac enzyme va cac
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thanh phan khac bao gdm phenolic, alkaloid,
duong va protein. Lop thit qua (pH dudi 4),
duoc gén gian tiép voi hat qua vo hat, chtra
12% mono- va disacaride, 2% acid citric
cling nhu cac acid hitu co, ester, aldehyde,
methylketone, rugu va terpene (Kadow va
cong sy, 2013). Trudc khi 1én men, qua ca
cao dugc bd ra dé léy hat sau d6 hat duogc
gom lai thanh déng hodc cho vao thung gd
va day kin dé tao diéu kién yém khi. Phan
thit qua ca cao duogc tiéu thu dau tién boi
cic ndm men ky khi chuyén héa dudng
thanh ethanol
glucose trong thit qua sau qué trinh thuy

. Puong nay chu yéu la

phén sucrose trong thit qua va/hodc tur hoat
dong cua men invertase. Qua trinh 1én men
ruou chiém uu thé so v&i qua trinh 1én men
acid lactic trong 2 ngay dau tién va kém
theo do6 1a nhiét do tang déu din 1én khoang
35-45°C. Nam men ciing lam thit qua hoa
l6ng bang cach phan huy pectin va do d6 tao
khoang trong dé khong khi len vao. Acid
citric tir thit qua dugc chuyén thanh acid
lactic, acid acetic va/hodac cac hop chit
huong vi nhu diacetyl, acetoin va 2,3-
butanediol. Ethanol, acid acetic va nhiét hép
thu vao hat ca cao va lam chét phoi. Nong
d6 axit axetic cao va do pH thap pha huy
mang bén trong ctia mam hat ca cao, do d6
loai bd vach ngin va tao diéu kién thuan lgi
cho sy twong tac giita enzyme va co chit.
Qua trinh 1én men tiép dién trong diéu kién
c6 khong khi, lic nay luong dudng trong
thit qua da can kiét, néng do cén cao va do
pH tang (6,5) do su can kiét acid citric.

Trong diéu kién nay, hoat dong cua nam
men bi (e ché, kich thich su phat trién cta
vi khuén lactic hiéu khi di c6 sin trén hat
trong vong 48 dén 96 gid chuyén hoéa duong
thanh acid
ethanol. Vao ngay tha 3 dén ngay thu 5, vi

lactic, acid acetic va’hoac
khuén acid acetic hién c6 chiém wu thé nho
sy thoat nudc ri ra khdi thung lén men va
dao tron tao moi truong hiéu khi, giup bién
dbi ethanol (do nAm men tao ra) thanh acid
acetic trong khi acit lactic (do vi khuan acid
lactic tao ra) thanh acid acetic va acetoin.
Phan Grng ndy toéa nhiét manh lam néng khéi
hat 1én dén 52°C. Giai doan nay pH trong
hat cling giam xudng khoang 3,5-4,5 do
lugng acid san sinh ra 16n. Sy hinh thanh
acid acetic ¢ giai doan sau bi Uc ché do
khong con co chét nita, do d6 chuyén sang
qua trinh oxy hoa acid acetic thanh carbon
dioxide va nudc cung véi viée tang nhe do
pH cua dich qua 1én 5. D6 pH tdi wu cho
hoat dong 1y tuéng ciia protease ndi sinh dé
phéan huy protein trong hat va tao ra acid
amin tu do lam tién chat huong vi 1a 3,8-5,8.
Néu qua trinh 1én men vuot qua giai doan
t6i wu nay, thi trong diéu kién két hop cua
d6 pH, luu luong khong khi cao cling nhu
nhiét trong khéi ca cao sé& tao diéu kién cho
su phat trién cia vi khuan hiéu khi c6 kha
ning tao bao tir va ndm méc, tao mui vi
khoéng mong mubn ciing nhu 1am cho hat ca
cao bi sdm mau hodc c6 mau den rd rét
(Biehl & Ziegleder, 2003; Nigam & Singh,
2014).
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Hinh 1: Phan ng héa Iy trong qua trinh Ién men ca cao tiéu chuin
( Kadow va cong su, 2013)

Mot loat cac phan ung sinh hoa phuc tap
xay ra dugce xuc tac bdi cac enzyme trong
qua trinh 1én men (Aprotosoaie va cong su,
2016). Trong giai doan ky khi, sucrose bi
thuy phan boi invertase thanh duong khir,
protein bi thiy phan béi protease thanh
peptide va acid amin, con polyphenol bi thuy
phan va oxy hoéa badi polyphenol oxydase tao
mau nau dac trung cua hat. Giai doan hiéu
khi dugc déc trung boi cac phan tng oxy hoda
va ngung tu nhu oxy hoéa phiic hgp protein-
polyphenol va ngung tu carbonyl-amino nho
d6 d6 chat ciia hat giam dang ké.

2.3. Phoi kho

O giai doan nay, polyphenol oxydase tiép
tuc xuc tac qua trinh chuyén hoa polyphenol
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trong hat thanh quinone, sau d6 trai qua qua
trinh ngung tu tiép theo voi cdc nhom amino
va sulfhydryl tu do tao thanh cac polymer
mau nau (Biehl & Ziegleder, 2003). Phan ting
Maillard ciing xay ra tao ra cac hop chét
Amadori, chit trung gian dau tién cta phan
ung gitta acid amin tg do va glucose
(Ziegleder, 2009). Phuong phap phoi kho
cling nhu mdi truong xung quanh khi phoi
kho ciing anh huong dang ké dén huong vi,
dic biét hat rat d& nhiém mui la tir moi truong
trong qua trinh nay (Afoakwa va cfng su,
2008; Giacometti va cong su, 2015).

2.4. Rang

trinh hop
polyphenol-protein hinh thanh trong qua trinh

Trong qua rang, phtc
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lén men dat néng d6 cao nhit ¢ 134°C
(Krysiak, 2006) giap giam d¢ chat va tang
hop chit tao mau niu (Ioannone va cong su,
2015; Misnawi va cong su, 2005). Tién chét
tao huong vi (acid amin tu do, oligopeptide va
duong khir) tham gia vao cac phan ung hoa
nau khong enzyme (Maillard) (McShea va
cong su, 2008; Van Boekel, 2006). PAu tién,
nhom acid amin tu do cta acid amin va nhém
carbonyl cia  glucose va  fructose
(Jumnongpon va cong sy, 2012) hinh thanh
cac base Schiff (glucosyl amin va fructosyl
amin), sau d6 trai qua qua trinh tautome hoa
thanh 1,2 enaminol va sip xép lai thanh cac
hop chit Amadori (1-amino-1-deoxy-2-
ketoses) (Coultate va cong su, 2002). Tu
nhiing chat trung gian d6, trong diéu kién acid
s€ tao ra hydroxymethylfurfural va cac san
pham thir cip furfural, trong diéu kién kiém
hodac trung tinh tao ra 2,3-enediol va
dehydroreductone, sau do tiép tuc phan huy
thanh cac aldehyde va ketone (Afoakwa va
cong su, 2008). O nhiét do va ap suét cao, su
phan huy Strecker do phan tng cta acid amin
v6oi mot nhoém dicacbonyl tao ra cac aldehyde
dé bay hoi hodc cac pyrazine dé bay hoi va
cac hop chit di vong khac (Coultate va cong
su, 2002, Jinap va cong su, 2004).

2.5. Péo tron (conching)

Péo tron diéu chinh hwong vi s6 ¢b la
bang cach loai bo cac chit d& bay hoi khong
mong muén da sd 1a cic axit d& bay hoi
(Beckett, 2003; Fowler, 2009; Kealey va
cong su, 2001; Reineccius, 2006) Pao tron
khong chi cai thién huong vi va két cdu cua
s6 ¢6 la ma con ting cuong sy phan bd cac
thanh phan huwong vi trong khdi s6 co la

(Ziegleder va cong sy, 2003; Ziegleder,
2005). Hon 60 hop chét bay hoi chinh tao
nén huong vi s6 co la den/stta trudc va sau
khi dao tron dd dugc bao cao (Counet va
cong su, 2002; Tran va cong su, 2016). Tran
va cong su (2016) va De Winnie va cong su
(2014) cung khao sat anh huong cia tién
dao tron (preconching)truée khi ché bién so
o la tir bot nhdo dén thanh phan céc chat
mang huong vi dé bay hoi trong s6 c6 la den
lam to ca cao Viét Nam (HS-SPME-GC-
MS) nhim giam d¢ chua dic trung khong
mong mudn cua bot nhio ca cao Viét Nam.
Tuy d¢ acid va mot s huong khong mong
mudn trong s6 cb la giam dang ké, budc xir
ly nay ciing lam giam mot phan hwong vi
dac trung trong s6 cd la dugce tao ra boi mot
sb loai ruou, aldehyde va pyrazine. Do do,
xtr 1y bot nhdo ca cao chua bang phuong
phap ép bét thit qua trudc 1€n men dugc
khuyén khich.

2.6. Bién ddi h6a hoc trong qua trinh Ién
men, rang va phoi kho

26.1. Huong vi ca cao: thanh phan khong
bay hoi

vé alkaloid, hat ca cao tho chira khoang
4% methylxanthine (Kadow va cong su,
2013) bao gom 2% dén 3% theobromine,
0,2%
theophylline (Franco va cdng su, 2013).
Ziegleder (2009) bao cdo khong c6 su thay
d6i vé ham luong alkaloid trong qua trinh

caffeine va mdt Ilugng nho

lén men va rang. Mot nghién ctru khac
tuyén bd rang nhitng thanh phan nay mang
lai vi déng dac trung cta ca cao va bi giam
dang ké do su khuéch tan tir 14 mam trong
qué trinh lén men (Nigam va Singh, 2014).
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Ngoai ra, caffeine va theobromine c6 thé di
chuyén mot phan vao chat béo cua hat ca
cao (Matissek, 1997), tao thanh cac chét
cong vai diketopiperazine mang lai vi ding
dac trung cho hat rang trong qua trinh rang
(Biehl & Ziegleder, 2003).

Polyphenol hién dién nhiéu trong hat ca
cao, chiém 10-20% khdi lugng khd cua la
mam (Krihmer va cong su, 2015; Ziegleder,
2009) va tao ra cam gidc chat va ding ciing
nhu huong vi the va vi trai cdy cua hat ca cao
(Noor-Soffalina va cong su, 2009). Ba nhom
polyphenol chinh bao gém catechin (flavan-3-
ols), anthocyanin va proanthocyanidin chiém
lan lugt khoang 29% dén 38%, 4% va 58%
dén 65% tong sd polyphenol. Céc catechin
duoc dai dién boi (-)-epicatechin (chiém toi
35% tong s6 polyphenol), (+)-catechin, (+)-
gallocatechin va (-)-epigallocatechin. Trong
qua trinh Ién men, anthocyanin bi thuy phan
nhanh chéong thanh cyanidin va duong nho
enzyme glycosidase, tor d6 giy ra hién tuong
tdy mau tim cia 14 mam & hat Forastero.
Catechin dugc chuyén ddi boi polyphenol
oxydase thanh quinone, do d6 lam giam chat.
Phtic hop protein va peptide v6i cac hop chét
polyphenolic tao nén mau nau hodc nau/tim
dac trung trong ca cao kho 1&n men (Fowler,
2009). Trong qua trinh 1én men, hon 90%
nong do catechin va anthocyanin ban dau c6
thé giam di (Kothe va cong sy, 2013; Misnawi
va cong su, 2003). Tuy nhién, ngay cang co
nhiéu nghién ctru cho théy su tOn tai va thim
chi ting ndng do polyphenol trong qua trinh
su hinh thanh
proanthocyanidin do cac phan tng trung hop

léen men c6 thé la do

(Rusconi va Conti, 2010) hodc sy lya chon vi
khuan va thoi gian 1én men (Giacometti va
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cong su, 2015; McShea va cong su, 2008).
Trong qua trinh phoi khé, ham Ilugng
polyphenol tiép tuc giam dang ké do hién
tuong héa nau do enzyme va khuéch tan ra
khoi hat (Ioannone va cong su, 2015). Qua
trinh rang anh huong dang ké dén mic do va
thanh phan cta polyphenol (Kothe va cong su,
2013) bang qua trinh epime hoa (-)-
epicatechin thanh (-)-catechin va (+)-catechin
thanh (+)-epicatechin (Payne va cong su,
2010). Proanthocyanidin cling trdi qua cac
phan tng epime hoa (Kothe va cong su,
2013). Nghién ctru cho rang nén rang hat &
nhiét do thap (dudi 140 °C) trong thoi gian
ngin dé gitt ham luong polyphenol t6t hon
(Ioannone va cong su, 2015).

Ca cao chira 10-16% (khéi lwong kho)
protein va ham lugng acid amin tw do thap.
Qué trinh phan giai protein bang enzyme tao
ra tién chét co huong vi dédc trung cua ca cao,
lam tang 1-2% acid amin ty do (khéi lwong
kho) trong vong khoang 24 gi¢ sau khi pha
hiy té bao va acid hoa boi acid acetic
(Ziegleder, 2009). P6 pH khoang 3,8 1a tdi
uu cho hoat dong cua aspartic endpeptidase
dé tao ra cac oligopeptide ky nudc. G do pH
gan 5,8, serine carboxyexopeptidase tao ra
nhiéu oligopeptide wa nudc va acid amin ky
nudc hon (Afoakwa va cong sy, 2008; Biehl
& Ziegleder, 2003). Cac peptide ky nudc va
acid amin tu do, ddc biét la leucine, valine,
alanine, isoleucine va phenylalanine c6 vai
trd 1én vi chung tham gia vao phan tng
Maillard trong qué trinh rang va tao ra cac
thanh phan huong vi ca cao dic trung (Biehl
& Ziegleder, 2003). Mot s protein con sot
lai tham gia vao tuong tac phenol-protein
(Afoakwa va cong su, 2008).
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Hat ca cao thd chira 2-4% (khéi luong
kho) dwong tw do, trong d6 sucrose chiém
90%. Trong qua trinh 1én men, sucrose dugc
chuyén hoéa thanh duong khir (fructose va
glucose) nho invertase (Afoakwa va cong su,
2008; Biehl & Ziegleder, 2003). Luong
duong khir duoc tao ra & murc d9 cao hon ddi
v6i gibng Criollo trai ngugc voi gidng
Nacional (Giacometti va cdng sy, 2015).
Puong khtr cuc ky quan trong va dugc st
dung téi 90% trong qua trinh rang dé phat
trién huong vi s6 co la dic trung (Biehl &
Ziegleder, 2003; Ho va cong su, 2014). Ca
cao thd 1én men t6t chira lugng sucrose gan
nhu bing 0 va lwong duong khir 1én t6i
khoang 0,6% (khdi lugng kho) mic di mot
ty 1¢ ddng ké da bi chay ra ngoai tir thit qua
bi hod long (Ziegleder, 2009).

2.6.2. Huong vi ca cao: thanh phan dé bay hoi

Béan tom tit vé cac hop chat huong thom
dé bay hoi mong mudn va khong mong mudn
chinh ctia huong vi ca cao dugc cung cap boi
Tran va cong su (2015) va Aprotosoaie va
cong su (2016).

Acid 13 san pham cua qua trinh chuyén
hoa duong trong qua trinh Ién men. Acid
acetic chiém wu thé nhit cung véi cac acid
cacboxylic chudi ngin khac (isobutyric,
isovaleric va propionic) tao ra mui héi (61, bo
va thit “hammy”) duoc loai bo (mot phan)
trong qua trinh phoi kho, rang va dao tron
(Aprotosoaie va cong su, 2016). Lén men qua
muc lam tang lugng acid hitu co va tao mui vi
la (Rodriguez-Campos va cong su, 2012). Do
acid cua hat ciing c¢6 tac dong dang ké dén
huong vi s6 ¢6 la, t6i wu 1a 6 pH tir 5,20 dén
5,49 (Jinap va cong su, 1995).

Ruwou dugc tao ra trong qua trinh 1én men
do hoat dong cua vi sinh vat hoac do sy phan
hay nhiét ctia cac acid amin va giam di trong
qua trinh phoi kho va rang thong qua sy phan
hay hoa hoc hoac bay hoi (Ramli va cdng su,
2006). Rugu tao mui thom trai cdy, mui the
(chanh, tra, bac ha), huong hoa (Rodriguez-
Campos va cong su, 2012). Linalool va 2-
phenyletanol la cac loai rugu chinh trong ca
cao (Jinap va cong su, 1998; Rodriguez-
Campos va cong su, 2012). Ca cao huong vi
hao hang tot Nam My va Trinidad c6 mui
thom gidng hoa va tra do c6 ham lugng
linalool cao trai ngugc voi ca cao tu Tay Phi
hoac Malaysia (Biehl & Ziegleder, 2003;
Ziegleder, 1990) mac du da bi bay hoi dang
trinh

linalool/benzaldehyde c6 thé duoc st dung

ké qua qua rang. Ty 1¢
lam chi sb huong vi voi gia tri cao hon 0,3
cho thay loai ca cao hao hang (Ziegleder,

1990).

Aldehyde va ketone c6 thé duoc hinh
thanh mot phan trong qua trinh 1én men va
phoi khd, nhung chu yéu dugc tao ra thong qua
qua trinh phén hay Strecker khi rang nhung
giam di khi rang ¢ nhi¢t do cao va thoi gian
kéo dai. Chung thuong 1a nhitng nét huong
mong mudn vé chét luong ca cao (Rodriguez-
Campos va cong su, 2012), tac la ndt huong
mach nha cta 2-methylbutanal va 3-
methylbutanal, ndt ca cao ding dam cia 5-
methyl-2-phenyl-2-hexenal va vi ngot, huong
hoa cua acetophenone (Ramli va cong su,
2006; Rodriguez-Campos va cong su, 2012).
Trong s6 cac ketone, acetoin déng vai trd quan
trong vi 1a tién chat cua tetramethylpyrazine ,
mdt pyrazine quan trong cua huong vi ca cao
2012).

(Rodriguez-Campos va cOng su,
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Methylketone c¢é trong clii qua ca cao c6 thé
thim vao mo hat trong qua trinh 1én men va ¢
thé dugc giit lai trong qua trinh xtr 1y tiép theo
(Kadow va cong sy, 2013).

Ester mang lai huong vi trai cay va la
thanh phan huong thom dién hinh trong ca
cao chua rang (Afoakwa va cong su, 2008;
Biehl & Ziegleder, 2003; Jinap va cong su,
1998). Vi du nhu 2-phenylethylacetate va
ethyl-2-methylbutanoate, c6 thé thu dugc tir
qué trinh chuyén hoa ndm men (Aprotosoaie
va cong su, 2016) hodc di chuyén tur thit qua
(Kadow va cong sy, 2013). Néng do cua
chung giam trong qua trinh rang (Ramli va
cong su, 2006). Su hinh thanh amyl acetate
trong qua trinh 1én men 1a ddu hiéu cho thiy
huong vi ca cao bi khiém khuyét (Rodriguez-
Campos va cong su, 2012). Ham luong 2-
phenylethylacetate cao va nong do 3-methyl-
1-butanol acetate thap 1a can thiét cho chét
luong huong thom ca cao (Rodriguez-Campos
va cong su, 2012).

Pyrazine 1a chit bay hoi di vong quan
trong dé tao huong vi cho san phém chtra ca
cao, vi ching co ngudng cam thu thap va
mang lai huong vi hat, vi rang va the (Czerny
va cong su, 2008). Con dudng tao ra pyrazine
cht yéu 1a tir o-aminoketone thong qua qua
trinh phan huy Strecker va phan ung Maillard
trong qué trinh rang (Rodriguez-Campos va
cong su, 2012). biéu kién rang quyét dinh
néng d6 cua pyrazine. Tuy nhién,
tetramethylpyrazine ciing dugc tim thiy trong
quéa trinh 1én men dudi dang san pham trao
d6i chat cua Bacillus subtilis (Ramli va cong
su, 2006). Ho va cong su (2014) di tuyén bd

rang qua trinh 1én men cua hat ca cao khi
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khong c6 ndm men s& dan dén sy hinh thanh it
pyrazine hon trong qua trinh rang. Khoang 80
pyrazine gdp phan tao nén huong vi ca cao
tong thé, trong d6 tetramethylpyrazine va
trimethylpyrazine 1a nhirng chat thiét yéu nhét
(Afoakwa va 2008).
Tetramethylpyrazine chiém khoang 90% tong

cong s,

sO pyrazine (Rodriguez-Campos va cong su,
2012) va hoat dong nhu chét ting cudng
huong vi ca cao (Ramli va cong su, 2006). Ty
1¢ nong d6 ciia TMP/ TrMP duoc coi 1a mot
chi s6 vé muc do rang, dao dong tir 1,5 dén
2,5 dbi v6i rang 1y twong va dudi 1 ddi voéi
rang qua muc (Ziegleder, 2009).
3. KET LUAN

Quy trinh ché bién s6 ¢6 la tir hat trai qua
nhiéu coéng doan trong d6 lya chon giéng, 1én
men, phoi kho, rang va ddo trdn la nhiing
budc chinh tao nén hang loat bién ddi 1y hoa
trong hat ca cao. Chat luong huong vi ca cao
va s0 ¢o la khong chi quyét dinh boi thanh
phin khong bay hoi nhu acid, alkaloid,
polyphenol, amino acid tu do, duong khir ma
con bdi thanh phén bay hoi nhu acid, ruou,
aldedhyde, ketone, ester va pyrazine. Nghién
ctru con duong bién ddi ctia thanh phan huong
vi dudi diéu kién ché bién khac nhau giup nha
san xuét lya chon thong sé ky thuat t6i wu dé
tao ra s co la chat lugng cao.
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THE FORMATION OF FLAVOR THROUGH CHOCOLATE PROCESSING FROM
COCOA BEANS

ABSTRACT

Raw cocoa beans exhibit sour, bitter, astringent taste and beanie off-flavors, without the

typical taste of chocolate. The unique chocolate organoleptic properties are generated by

several prerequisite processing steps among which genotype selection, post-harvest

fermentation, drying, roasting and conching are of great importance. Series of physicochemical

reactions producing flavor in cocoa are complex and interactive, leading to the need to control

these processes to develop premium chocolate flavor. Hence, this article aims at summarizing

the possible physicochemical transformations of flavor precursors during the processing from

cocoa beans into chocolate.

Keywords: cocoa, chocolate, flavor, processing
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