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KHAO SAT ANH HUONG CUA QUA TRINH U LEN MEN
PEN CHAT LUQNG HAT CA CAO
Vwong Thanh Tung'va Ha Thanh Toan?

ABSTRACT

In this study, the quality of fermented cocoa beans in natural conditions, the main
microbial population and biochemical changes during cocoa bean fermentation were
carried out. The results showed that cocoa beans reached accepted quality in natural
fermentation but the quality was not the same in all heaps of cocoa beans and completely
depended on the weather conditions. This is the continous activities of groups of
microorganisms: At first, the development of yeast; then, the bacteria; finally, some
filamentous fungi may appear on the surface. The optimum parameters of fermentation
for the best cocoa bean quality are the temperature at 40 oC, the moisture content of
fresh cocoa beans about 82% and the fermentation process during 7 days.
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Title: Effects of fermented conditions on cocoa bean quality

TOM TAT

Trong pham vi nghién ciru ndy, ching t6i da tién hanh khdo sat chdt lwong hat ca cao lén
men trong diéu kién tw nhién, nhitng bién doi sinh hod va mdt s6 cdc vi sinh vt chii yéu
trong qud trinh 1én men. Két qud nghién ciru cho thdy hat ca cao 1én men trong diéu kién
tw nhién ciing c6 chat luwong chdp nhan dwoc nhung khong ddng déu gitta cdc 16p trong
khoi i, phu thudc nhiéu vdo dleu kién thoi tiét. Pdy la mot chuoz cdc qud trinh lén men
cua cdc nhém vi sinh vt noi tiép nhau. Pau tién la sy phat trién ciia ndm men, tlep theo
1a vi khudn, cudi cung la sy phat trién ciia mot sé nam soi trén bé mdt cua khoi u. Chat
lwong hat ca cao sau lén men 16t nhat trong diéu kién nhiét dé 1én men & 40 oC, dj am
nguyén liéu la 82 % va thoi gian lén men trong 7 ngay.

Tir khod: ca cao, Ién men, chit lwong hat ca cao, vi sinh vit

1 GIOI THIEU

Viét Nam c6 diéu kién dia 1y thuén lgi cho viée tré)ng va phat trién ca cao. Hon nita
chinh phu Viét Nam d3 c6 nhiéu chinh sach hd trg nong dan Viét Nam trong ca
cao va duoc cac to chic qubc té hd trg vé mat ky thuat nhu quy ca cao thé gidi
(WCF) va vién nghién ciru ca cao My (ACRI). Du kién dén nim 2010 Viét Nam s&
tré thanh nudc san xuit ca cao quan trong trén thé giéi voi san luong 1én dén
100.000 tan

Hat ca cao sau khi dugc tach tur trai ca cao phai trai qua giai doan u va sdy trudc
khi dua vao ché bién hoic ton trit, giai doan U c6 vai trd dic biét quan trong trong
viéc tao mau, mui va chit luong hat ca cao ciing nhu cac san pham ché bién tir hat
ca cao. Vi vay viéc u lén men hat ca cao sao cho dung k¥ thuat dé duoc san pham
hat ca cao c6 chit luong cao, dap tng duoc cic yéu cau vé ché bién 1a mot van dé

L Phong Thi nghiém Chuyén sau — Phong QLKH & DTSPH - Dai hoc Can Tho
2Vién Nghién ctru Va Phét trien Cong nghé sinh hoc - Pai hoc Can Tho
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hét strc quan trong, c6 anh hudng quyét dinh dén chat luong clia cac san pham ché
bién tir hat ca cao. Tuy nhién, nuéc ta hién nay, dic biét & Dong Bang Song Ctru
Long, qua trinh 1én men thuong duoc thuc hién theo phuong phap 1én men tu
nhién tai vudn ca cao, do dé thuong cho két qua hat ca cao khéng dong nhat vé
chét luong, hat ca cao bi chua, mui vi kém hoac mat mui do qua trinh 1én men
chua hoan tit hodc 1én men quéa do.

Muc tiéu cua dé tai 1a khao sat chit luong hat ca cao 1én men trong diéu kién ty
nhién & mot noéng ho. Dong thoi nghién ciru cac yéu té anh huong dén qua trinh u
Ién men hat ca cao trong diéu kién phong thi nghiém, nhim tim ra dugc dleu kién
t6i wu cho qua trinh 4 1én men dé dat duoc san pham hat ca cao chit lugng t6t, bao
dam cho cac yéu cau ché bién cac san pham tlr hat ca cao va xac dinh sy bién dong
mat s6 ciia mot s vi sinh vat chu yéu trong qué trinh 1 1én men nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Phwong phap danh gia cdAm quan

Hat ca cao sau khi 0 1én men va qua giai doan sdy dugc tién hanh danh gid cam
quan bang phuong phép cho diém theo thang diém mo ta.

Bang 1: Bing diém danh gia cam quan

" Chi tiéu
biem Mau séc Vi Mui
5 Nau dam Chat rat it, chua it Mui chocolate nhiéu, khong c6 mui la
4 Nau Chat it, chua it Muii chocolate, khong ¢ mui la
3 Nau nhat Chat, chua it Mui chocolate it, khong c6 mui la
2 Nau rat nhat Chat nhiéu, chua Mui chocolate rat it, khong c6 mui la
1 Khong ¢6 mau ndu Chat rat nhiéu, chua Khdng cd mui chocolate, c6 mui la

2.2 Phwong phap phan tich hod ly
Bang 2: Cac phwong phap phan tich hoa ly

Chi tiéu Phuong phap phan tich

1. Ham luong am Say

2. Ham luong lipid AOAC 954.02

3 pH — acid tong Chuan d6

4. Mat s6 vi sinh vat Pém khuin lac

5.Ham luong tanin Quang pho (Folin-Ciocalteau)

2.3 Ngi dung va bo tri thi nghiém

Céc thi nghiém duoc bd tri hoan toan ngau nhién, lap lai 3 lan cho mdi nghiém
thure, voi khoi Iugng hat ca cao i 1a 4 Kg

2.3.1 Thinghiém I: Chat lwong hat ca cao khi u lén men trong diéu kién tw nhién
Ca cao sau khi thu hoach, tach hat va tién hanh o trong diéu kién ty nhién. Theo ddi
su bién dong mat s6 cua mot sO vi sinh vat chinh. Két thuc qua trinh 1én men, hat
dugc phoi kho va tién hanh danh gia chat luong hat ca cao sau 1én men ty nhién vé
gia tri cdm quan (mau sac, mui, vi) va hod Iy (pH, axit tong, ham luong tanin).
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2.3.2 Thi nghiém 2: Khdo st anh hiedng ciia nhiét do trong qud trinh 1t dén chat
lwong hat ca cao

Hat ca cao sau khi tach ra khdi qua dugc cho vao mot r tre ¢6 16t 14 chudi. Chuan
bi’céc mau rﬁéi cho vao cac tu 1 vo1 cac mie nhiét do 35 ,oC, ilO oC, ’45 oC, 50 OC.
Co dinh d6 am 6 79%. Sau thoi gian 1én men 1a 7 ngay lay mau ra say ¢ 500C dén
khi d6 am dat dugc <7%. Panh gia chat lugng hat ca cao sau 1én men tu nhién
nhu thi nghiém 1.
2.3.3 Thi nghi¢ém 3: Khdo sat anh huong cia do am nguyén liéu trong qud trinh i
den chat luong hat ca cao
Chuan bi cac mau rdi cho vao cac ta U voi cac mic do am 79%, 82%, 85%. Co
dinh nhiét (16) trong ta u la nhiét do tf)i uu cua :[hi nghi¢ém 1. Sau thoi gian 1én men
la 7 ngay lay mau ra say ¢ 500C dén khi 46 am dat dugce khoang 7%. Déanh gia
chat lugng hat ca cao sau 1én men ty nhién nhu thi nghiém 1.
2.3.4 Thi nghiém 4: Khdo sat anh huéng ciia thoi gian v dén chat heong hat ca cao
Chuén bi cdc mau cho vao ta 0 & nh&pg nhiét do VI:B. do Am tbi vu xac dinh duoc
qua thi nghiém 1 va 2. Theo d6i sy bién dong mat so vi sinh vat trong qua trinh 1.
Sau nhimg khoang thoi gian 3 ngay, 4 ngay, 5 ngay, 6 ngay, 7 ngay, 8 ngay lay
mau ra phan tich vi sinh vat va sdy ¢ 50°C dén khi d6 am dat duoc < 7% va tién
hanh phan tich danh gia vé mit cam quan va hoa Iy nhu thi nghiém 1.

3 KET QUA VA THAO LUAN
3.1 Chit lwgng hat ca cao khi i 1én men trong diéu Kkién tw nhién

3.1.1 Su bién dong mdt s6 vi sinh vt

—e— Nammen
—m— Vi khuan lactic
—aA— Vi khuén acetic

—e— Tdng vikhuin
hiéu khi

Mit sb (log10 cfuig)

14 Thei gian (ngay)

Hinh 1: S bién dong mat sb vi sinh vét cAc loai theo thdi gian @

Com hat ca cao 1a méi truong thich hgp cho sy phat trién cua vi sinh vat (82 +
87% nudc, 10 + 15% duong, 2 + 3% pentosan, 1 + 3% axit citric, 1 + 1,5% pectin)
(Schwan and Wheals, 2004), cho nén ngay tur khi boc vé qua, com hat ca cao da
nhiém nhiéu loai vi sinh vat. Nhin chung, day la mot chudi cac qua trinh 1én men
ndi tiép nhau thé hién qua su blen dong vé mat sé cia mot sé6 nhom vi sinh vat.
Dau tién 1a su phat trién ciia nAm men tao ra cac san phim nhu ethanol va céc
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enzym phan cat pectin, tiép theo 1a su phat trién ciia vi khuan ma chii yéu 1a nhom
vi khuan 1én men axit lactic va nhom vi khudn 1én men axit acetic, dén ngay thu
sau cua qua trinh 18n men, mat s cac nhém déu giam. Diéu nay ciing di duoc
Schwan va Wheals (2004) khao sat va co két qua twong ty tai Brazil.

3.1.2 Chat lwong hat ca cao sau khi u lén men trong diéu kién tw nhién

Biang 3: Chit lrgng hat ca cao (ho4 Iy) khi i 1én men trong diéu kién ty nhién

Chi tiéu

Am do (%) 4,23

Axit tong (%) 2,92

pH 4,68

Lipid (%) 52,93

Tanin (mg/g) 45,8

Bang 4: Chit lwgng hat ca cao (cam quan) khi i 1én men trong diéu kién tw nhién
Mau sic (diém) Muii (diém) Vi (diém)

4,0 3,4 3,1

Hat ca cao sau khi t lén men trong diéu kién ty nhién c6 4m d6 dat véi yéu cau bao
quan, c6 mau nau, thoang mui chocolate, c¢6 vi chua it, vi chat tuong d6i nhiéu.
Qua trinh 0 lam giam ham luong polyphenol cta hat. Nhu vay, néu vao thoi diém
nang rao, qua trinh 1én men ty nhién van co thé cho hat ca cao cd chat luong hat
chap nhan duoc nhung chat luong hat khong dong déu giita cac tang trong khdi u
va giita cac 1an 4 khac nhau ciing nhu phy thudc rat nhiéu vao diéu kién thoi tiét.
Trong nghién ctru cua minh, Schwan va Wheals (2004) cling da co cung két luan
vé anh hudng 16n cia diéu kién thoi tiét trong qua trinh 1én men 1én chat lugng hat
ca cao sau 1én men va chat lugng ciia cac san pham ché bién tir ca cao.

3.2 Anh huéng ciia nhiét do i dén chat lwgng hat ca cao
3.2.1 Chat lwong hat ca cao sau lén men o cac nhiét do khac nhau theo cdc chi tiéu

Bang 5: Gia tri pH, ham lugng axit tong va ham lweng tanin thay ddi theo nhiét dé

Nhiét d6 (0C) pH ham luwong axit tong Tanin (mg/g)
(%)

30 4,83 a 1,12 ¢ 27,7 e

35 5,64 bc 0,45 a 26,46 d

40 582 ¢ 0,46 a 14,87 a

45 561 b 0,48 a 15,22 b

50 5,64 bc 0,64 b 16,22 ¢

Ghi chii:Nhiing chit giong nhau trén ciing mot cgt thi khéc biét khong cé ¥ nghia thong ké ¢ dg tin cdy 95 %.

Péi véi tiéu chuan thu mua hat ca cao 1én men trén thé gidi, thong thuong nguoi ta
chon pH cua hat > 5.5. Tir két qua ¢ bang 5 ta thay gia tri pH cua mau Ién men ¢
400C 1 cao nhét, (khac biét c6 y nghia thong ké dbi v6i mau 1én men & 30 va 35
0C) diéu nay ciing twong d6i dong nhat véi két qua phan tich ham lugng % cua
axit tong. Ham luwong axit tong thdp nhat & cac hat i & 350C, 400C va 450C, cao
nhit & mau u ¢ 300C. Néu qua trinh 1én men sinh ra qué nhiéu axit thi mui vi cta
san pham chocolate khong dugc chip nhén.
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Nhu vay trong khoéng nhiét do u tir,350C dén 500C déu cho gia tr1 pH cua hat
trong trong khoang chap nhan dugc, tot nhat 1a & 40°C (Hinh 2) .

Vi cia hat ca cao dugc danh gia qua
su két hop giita vi chua va vi chat. Vi
chua cta hat lién quan mat thiét véi
thong ) pH va d¢ axit cua hat, con vi
chat cao hay thip 13 do ham luong
—&—Mui(d) tanin trong hat quyét dinh. Tanin la
= Vi(d) mot chit thude nhom polyphenol.

o

S
1

—e— Mau séc (d)

Piém danh gia (d)
w

hS)
1

Trong qué trinh 1én men, cac hop chét

0 3 40 45 50 polyphenol ¢6 khuynh huéng khuéch

Nhigt d (oC) tan ra bén ngoai va bi oxy hod boi

enzym polyphenoloxydase lam giam

Hinh 2: Piém cam quan chit lwong hat ca ham luong tanin trong san pham. Néu

cao khi @ 1én men & cac nhiét d§ qué trinh 1én men t6t, hoan chinh thi

khac nhau ham luong tanin con lai thip va vi

chat ciia hat s& giam nhiéu. Sy thay
d6i ham luong tanin & cac ché d6 nhiét do t dugc thé hién & Hinh 3.

=

Tur két qua thu nhan duogc, ta théy
40 2 rang cac mau lén men &: 40°C,
34 E 45°C va 50°C c6 ham luong tanin
30 1 % (mg/g) thdp hon so véi cac miu
251 5 1én men & 30°C va 35°C. Mau
20 1 §° 40°C c6 ham luong tanin thap
151 é nhat. Xét vé mit cam quan thi vi
12 = Nhigt 46 (0 C) chat cam nhan dugc ¢ cac mau
T 40°C va 45°C la it nhat, va su
25 3'0 3'5 4'0 4'5 5'0 55 khac biét nay déu co y nghia
thong k& ¢ do tin cay 95%.

Hinh 3: Sy thay déi ham lugng tanin theo nhi¢t dgu  Dua vao Hinh 2, ta thay hat ca

cao c0 mui thom dac trung nhiéu
nhat khi dwoc 1én men & 40°C. Hat ca cao c6 d6 axit thip, ham luong tanin thip va
c6 mui thom dic trung hon cic mau @ & cic nhiét d6 khac. Qua so sanh thong ké &
do tin cdy 95% thi ta thay sy khac biét nay déu c6 ¥ nghia. Mau 45°C ciing dat
dugc céac chi ti€u vé do axit, ham luong tanin tuong ty nhu mﬁu 40°C (khac biét
khong y nghia vé mat thong ké). Tuy nhién trong qua trinh 1, nam mdc xuat hién
trén mau nay tur rat sém (ngay thir 5) so voi mau u ¢ 40°C (ngay tht 7). Do do sau
48 gio say hat nhu nhau, mau 45°C xuat hién nhiéu mdc trong khi mau 40°C khong
c6 nam mac. Bleu nay s€ anh huong dén kha nang bao quan cua hat, dong thoi su
phat trlen ctia nAm mdc ciing gdy mui vi xdu cho san pham do su tao thanh cac axit
béo ngan mach.

Vi vay, ta c6 thé thay rang ché d6 i & 400C cho chat luong hat sau 1én men cao
nhat. Do d6 ta chon nhiét 6 u 1a 40°C dé ap dung trong cac thi nghiém ti€p theo.
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3.3 Anh huéng ciia d9 4m nguyén liéu dén chit lwrong hat ca cao sau 1én men

Bang 6: Gia tri pH, ham hrgng axit tong va ham hrong tanin khi @i & cic d9 Am nguyén li¢u

khac nhau
D6 4m nguyén licu  pH Ham luong axit tong Tanin (mg/g)
(%) (%)
79 5,84 a 0,47b 14,84 b
82 59 b 0,4a 13,97 a
85 5,95 ab 0,47b 16,64 c

Ghi chii:Nhiing chit giong nhau trén cing mét ¢gt thi khdc biét khong cé ¥ nghia thong ké ¢ dg tin cdy 95 %.

Bang 7: Ket qua danh gia cac chi tiéu cam quan ciia hat doi voi cac d Am nguyén liéu khac nhau

Do 4m Mui Mau sic Vi

79% 3,19a 3,44 a 3,69a
82% 38lc 35a 4,25b
85% 3,44 b 3,88a 3,8la

Ghi chii:Nhitng chit giong nhau trén ciing mot cgt thi khéc biét khéng cé ¥ nghia thong ké ¢ dg tin cdy 95 %.

Tir két qua & bang 6 va 7 cho thay su thay doi d6 4m ciia nguyén liéu khong anh
huong nhiéu dén gia tri pH va ham luong axit tong ciia hat ca cao sau khi 1 1én
men, nhung c6 anh hudng twong dbi 16n dén vi chat cta san pham. Khi do 4m cia
nguyén liéu 1a 82% thi san pham s& ¢ vi chat thap nhat, twong ing véi ham luong
tanin thap nhat (khac biét c6 ¥ nghia théng ké v6i 2 nghiém thirc con lai). Mau sic
Cua hat ca cao sau 1én men dugc danh gia la khac bi¢t khong c6 y nghia thong ké
gitra cac nghiém thire, con mui thi dugc danh gia 1a t6t nhat & d6 4m nguyén li¢u la
82%. Piéu nay c6 thé giai thich 1a khi d6 4m khong thich hop sé& tao diéu kién cho
cac vi sinh vat la phat trién trong d6 nAm mdc 13 thé hién rd rang nhat, lam cho hat
ca cao sau lén men c6 mui la bén canh mui thom cua hat. Con & aw thich hop thi
ndm men hoat dong manh, do dé cac phan ng tao thanh cac hop chét tién sinh
huong dién ra manh m& hon so véi diéu kién binh thudng.

Tt nhitng két qua thu thdp dugc nhu trén, ta théy khi d6 Am cua nguyén li¢u 1a
82% s& cho chét luong hat ca cao tét nhat, qua trinh 1én men dién ra déng déu. Vi
vay tu thi nghiém 2 va 3 ta chon ché do 1én men & 400C, d6 am nguyén li¢u la
82% dé ap dung cho thi nghiém tiép theo.

3.4 Khio sat anh hwéng ciia thoi gian @t dén chat hrong hat ca cao
3.4.1 Sw thay doi mdt s6 vi sinh vit trong qud trinh i

Thit qua c6 duong va do pH axit (nho co6 mat cua axit citric) tao diéu kién thich
hop cho sy phat trién cta vi sinh vat, nhat 12 ndm men. Nidm men thuy phén dudng
va axit citric tao rugu C2H50H, san xuét cac axit hitu co va cic hop chit d& bay
hoi hinh thanh huong vi tdt cho chocolate. NAm men dat mat sb cao nhat ngay
ngay u dau tién. Két qua nay phu hop véi két qua nghién ctru ctia Schwan (1998).

Vi khuan lactic hién dién ngay khi bat ddu 1én men. Khi diéu kién phu hop, pH gia
tang cung v4i su gia ting nhe ctia nhiét do, vi khuan lactic chiém wu thé nhung chi
trong mot thoi gian ngan. Sau d6 ching giam dan dén cudi qua trinh. Schwan
(1998) va Wheals (2004) cting da c6 nhan xét twong tu trong nghién ctru cia minh
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ve sy hién dién tur rat som, phat trién, dat dinh cao va gidm mat s6 mdt cach nhanh
chéng cua vi khuan 1én men axit lactic trong qua trinh 1én men hat ca cao.

Téng cac vi khuan hiéu khi ciing ting dan mat s6 ngay tir ngay U thir 2 va dat mat
sd cao nhat vao ngay U thir 4 véi mat s6 1a 52 x 108 (cfu/g). Xu hudng phat trién
nay dugc giai thich bd1 Schwan, Rosane, Wheals va Alan (2004) 1a vao lac ban
dau luong thit qua bao quanh hat con nhiéu ngin can qua trinh xdm nhép cia oxy
vao trong khdi 0 nén cac vi khuan hiéu khi khé phat trién duge. Sau d6 nho su phat
trién ctia nAm men phan huy dan 16p com hat, tao diéu kién thong thoang hon thich
hop cho céc vi khudn hiéu khi phat trién va dat dinh cao vao ngay thir 4 va giam
dan sau d6 theo dudng cong phat trién cua vi sinh vat.

Sau thoi gian 1én men 7 ngdy, mat sd cua vi sinh vét c6 ich giam manh do diéu
kién khong con phu hop. Thay vao d6 1a sy phat trién cta bao tir vi khuan hiéu khi
va nam mdc. Chat luong hat ca cao vé cam quan va hoa 1y ciing thay doi dan trong
qua trinh 1én men thé hién & cac két qua phan tich sau.

=
o

—&— NAm men

—@— Vi khuén Ién men

acjd acetic,
—h— Tong sb vi khuan

hiéu khi
—=— Vi khuan Ién men

acid lactic

Mat s6 vi sinh vat ( log10 cfu/g)

Theoi gian (ngay)

O P N W H O O N 0O ©

Hinh 4: Mit s6 vi sinh vit thay ddi theo thoi gian 1én men ¢ diéu kién khao sat
3.4.2 Su thay doéi chdt lwong hat ca cao theo thoi gian 1én men

Bang 8: Két qua danh gia cac chi tiéu cam quan thay di theo thoi gian 1én men

Thoi gian (ngdy) MUi Vi Maiu sic
3 2,19 a 2,5 a 2,5 a

4 25 ¢ 33 b 3,0 a

5 2,75 d 3,25 b 367 b
6 344 e 3,75 ¢ 447 ¢
7 394 f 475 d 453 ¢
8 2,44 b 481 d 4,27 be

Ghi chii:Nhiing chit giong nhau trén ciing mot cgt thi khéc biét khong cé ¥ nghia thong ké ¢ dg tin cdy 95 %.

Duya vao két qua cam quan ta théy diém cam quan vé mui ting dan dén ngay u thir
7, su tang nay rit c6 y nghia thong ké va vao ngay thir 7 san pham s& c6 mui thom
nhiéu nhat. Vi vay day la thoi diém qué trinh hinh thanh cac hop chat tao huong
da dién ra hoan chinh va dat ndng d cao nhat. Néu qué trinh 1én men tiép tuc kéo
dai qua murc thi mui thom dic trung ctia san pham s& mat di va thay vao d6 1a mui
kho chiu do su tao thanh cac axit béo tu do cua cac vi khuan sinh bao tir hleu khi
hoic ndim méc va mui kho chiu cua NHaz. O 3 khia canh cam quan: mau sic, mui,
vi thi san pham sau 1én men & ngay th 7 duoc danh gia 1a dat tiéu chuan nhat.
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Pén nay thir 8 sy thay d6i vé mau sic va vi so voi ngdy thir 7 thi khong c6 ¥ nghia
thong ké nhung bat dau xuat hién mui la.

Bang 9: Gia tri pH va ham lwong axit tong va tanin thay ddi theo thoi gian 1én men ¢ diéu
kién khao sat

Thoi gian (ngay) pH Ham luong axit tong  Tanin (mg/g)
(%)

3 49 ¢ 0,63 d 5441 f

4 45 b 0,69 e 3254 e

5 4,2 d 0,70 e 20,50 d

6 577 a 054 ¢ 17,85 ¢

7 588 d 05 b 13,79 b

8 596 d 0,46 a 13,52 a

Ghi chii:Nhitng chit giong nhau trén ciing mot cot thi khéc biét khéng cé ¥ nghia thong ké ¢ dg tin cdy 95 %.

Khi hat con tuoi thi 16p vo lua d6ng vai tro nhu mot mang khong tham, vi vay du
cho pH cua thit qua 1a rat thap (3,5) nhung axit citric van khong thdm vao bén
trong hat duoc. Trong khi 1én men céc enzym thuy phan s& pha hiy mot phan cua
16p vo nay va axit tao thanh s& thim vao phoi hat. Vi vay, vao ngay tha 3 tuy
lwong axit tao thanh d3 twong ddi nhiéu nhung vin chua thim dwgc nhiéu vao hat.
Axit ngdm dan vao hat dén ngay thir 5 1a dat cuc dai vi ethanol da bi oxy hoa tao
thanh axit acetic nhung qua trinh oxy hod nay khong dung lai ¢ d6 ma c6 thé tiép
tuc dén khi tao thanh san pham cudi cung 1a COz va H20. Vi vay pH cua hat tang
ké tir ngay thir 5 twong tmg véi d6 axit giam dan. Gia tri pH cua hat vao ngdy tha 7
va 8 khong c6 su khac biét dang ké vé mat thong ké. Két qua phan tich ham luong
tanin cho thay chi tiéu nay déu giam dan trong sudt qua trinh 1én men. Va su giam
nay déu co y nghia thong ké & muc y nghia 5 % va dén ngay thir 8 thi dat cuc tiéu.

Cang vé& cudi qua trinh 1én men thi

S 60 phan thit qua bao quanh hat cang bi
£ 50 ] phan huy nhiéu nén ham lugng oxy
£ 40 trong khoi hat cling tang 1én, bén canh
8 d6 nhi¢t 46 tang lén ciing thuc day
T 30 A qué trinh oxy hod dién ra manh mé
20 hon, ngoai ra cac san phim tao thanh
10 4 b do hoat dong cuia vi sinh vat nhu
ethanol, axit, nudc s€ dong vai tro la

0 ' ' ' ' dung mdi van chuyén cac chat trong

3 4 > T?“,ﬂ giaZ] (ngaf) cac phan g do enzym xuc tac.

Mit khac cang vé cudi qué trinh 1én
men thi mirc d§ axit bi oxy hoa cang
nhiéu, pH cua moi trudng tang lén.
Tat ca nhiing tac dong nay déu gop
phan vao viéc thuc day phan ng oxy hoa cac hop chat polyphenol, lam giam ham
lugng tanin trong san pham. Vi vay, nhu ta thdy & Hinh 5 ham luong tanin giam
lién tuc trong sudt qu4 trinh 1 1én men.

Hinh 5: Sy thay ddi ham lwong tanin theo thoi
gian 0 ¢ diéu kién khao sat

Theo nhimng két qua phan tich nhu trén, ta c¢6 thé thy thoi gian 1én men 7 ngay sé&
cho chat lugng hat ca cao tot nhat. Néu ket thuc qua trinh 1én men qua sém thi sy
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tao thanh cac hop chat tao huong chua hoan toan, dong thoi vi déng chat khong
giam nhu mong mudn do lugng tanin trong hat ca cao sau U [én men con cao. Néu
qué trinh 1én men kéo dai qua mic s& gay ra mui vi xau cho san pham. Samah et
al, (1992) ciing da phat hién sau ngdy 1én men th 7, su phat trién manh ctia ndm
soi va su phan hity protein bdi cac proteaza tao ra NH3 gay mui rat khé chiu cho
hat ca cao sau lén men.

4 KET LUAN

Qua toan bd qua trinh thi nghiém va két qua thu nhan dugc chung t6i c6 nhiing

danh gia téng quat nhu sau:

- Khi 1 hat ca cao trong diéu kién tuy nhién, néu vao thoi diém néng rdo, qua trinh
1én men tu nhién van c6 thé cho hat ca cao co chat luong hat chép nhan duoc
nhung chat lugng hat khong dong déu gitta cac 16p trong khdi U va giita cac lan
Ui khac nhau ciing nhu phuy thudc rat nhiéu vao diéu kién thoi tiét.

~ Khi diéu chinh céc thong sb vé diéu Kién méi trudng u thi chat lugng hat ca cao
t6t nhat thu duoc trong qua trinh thi nghiém & diéu kién ¢ nhu sau: nhiét d6 1én
men la 40°C, d6 am nguyén liu dat 82%, thoi gian 1én men 13 7 ngay.

~ Qua trinh 1 1én men hat ca cao c6 su bién dong rat phtre tap cua cac nhom vi
sinh vat. Nhin chung déy la sy hoat dong ndi tlep ctia chudi vi sinh vat ma
truéc nhat 13 nam men, tiép theo 13 sy phat trién ciia cac nhom vi khuan 1én
men axit lactic, nhém vi khuan 1én men axit acetic.... San pham cua cac qua
trinh I1én men nay la ethanol va cac axit hitu co,... tao ra huong vi lam ting gia
tri cam quan cho hat ca cao sau 1én men.
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