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cao hon so véi gidng ddi chung tir 10 -
11%, ngoai ra cic giébng nay déu nhiém
bénh thdi qua ¢ mirc d6 nhe.

Hién 2 gidng ca cao TD7 va TD9 da
dugc cong nhan 1a gidng san xudt thir theo
quyét dinh sé 174/QD-TT-CCN cia Bo
Nong nghi¢p va PTNT.
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SUMMARY

Study on determination of cocoa pulp before cocoa beans fermentation
at Central Highlands

Cocoa bean fermentation is the most important process to create the good quality products for
chocolate processing. This process would have the effect of forming the taste quality of dried cocoa
products. The research was carried out during cocoa harvest crop 2012-2013. Forastero and
trinitario varieties, 6 days fermentation of 50kg fresh bean in each wood box, 2 times turning.
Results showed that: CT3 (Cocoa pulp con tents ic remaning 24%/ weight of cocoa beans mass)
and CT2 (Cocoa pulp con tents ic remaning 26%/ weight of cocoa beans mass) for best results,
high fermentation efficiency, temperature in cocoa beans mass max > 46°C, pH = 5.23 - 5.35, shell
content is 12.51 - 12.63%, brown beans >70%, cocoa flavor is 5.34 points and taste sour only is
1.98 - 2.06 points.

Keywords: Cocoa fermentation, Cocoa pulp, Cocoa beans.

(duong khu, axit amin, polyphenol...)

. DAT VAN DE (Wood and Lass, 2001). HE vi sinh vét

Trong 1én men hat ca cao c6 sy hién
dién ctia rat nhiéu loai vi sinh vat va enzym
khéac nhau c6 tac dung xtc tdc quan trong
cho cac phan tng sinh héa nham tao ra cac
tién huong vi s6 c6 la trong ndi nhii hat
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trong qua trinh 1én men kha phure tap va bao
gom 2 giai doan: Giai doan 2 ngay dau la
qué trinh 1én men yém khi chi yéu cé su
hién dién cia cic nidm men chuyén hoéa
duong thanh rugu etylic hodc axit lactic,
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giai doan tiép theo 1a 1én men hiéu khi co sy
hién dién cia nim men va vi khuin dé
chuyén hoa ruou thanh axit axetic.

Ham luong dudng trong com nhay la
ngudn co chét chinh va thich hop cho su
hoat dong ctia cac nhém vi sinh vat (ném
men, nim so1, Vi khuin lactic, vi khuén
acetic, Bacillus...). Trong qua trinh 1én
men mot luong com nhay thoat ra ngoai
do hoat dong cia cac nhém vi sinh vat va
enzym (chi yéu 1a pectinase) xuc tac cho
cic phan tng thuy phan cic chit, lam
giam d¢ nhdt do pectin tao nén. Giai doan
dau khi ham lugng com nhay con cao sé&
tao diéu thudn lgi cho cac nhém vi sinh
vat yém khi hoat dong véi sy tham gia
cia cia ndm men chuyén héa dudng
thanh ruogu, vi khuan lactic chuyén hoa
duong thanh axit lactic (nguyén nhan
chinh lam cho hat ca cao bi chua), giai
doan nay kéo dai trong 2 ngiy dau cua
qua trinh 1én men. Néu thoi gian nay kéo
dai, luong axit lactic tao ra nhiéu s& anh
huong dén chat lugng hat ca cao thanh
pham do axit lactic khong bay hoi trong
qua trinh phoi hodc gia nhiét, do d6 san
pham c6 d6 pH thip, ham lugng axit cao
va khong phu hop cho ché bién s6 cb la.
Xac dinh ham luong com nhdy (bing
phuong phap ép thuy luc) s€ co tac dung
rat ngan thoi gian 1én men yém khi, ting
d6 thoang bén trong khdi hat tao diéu kién
cho cac vi sinh vat hiéu khi hoat dong dé
lam giam vi chua cta hat ca cao 1a mong
muén cua thi nghiém.

I1. VAT LIEU VA PHUONG PHAP NGHIEN
cUu

1. Vat liéu nghién clru

Nguyén liéu la qua ca cao thudc
giéng Forastero va Trinitario dat do chin
(qué chin vang hodc dd) duoc thu hoach
tr Coéng ty Eakmat, Vién Khoa hoc K¥
thuat Nong Lam nghi€p Tay Nguyén
duoc tach vo, ldy hat lam nguyén liéu
trong cac thi nghiém.

2. Phwong phap nghién ctru

- Thoi diém thuc hién: Tién hanh vao
nhimg thang mua mua (tr thang 10 dén
thang 12).

- Thi nghiém 1 yéu t5, 5 cong thirc, 3
1an 13p lai, mdi cong thirc voi khdi lwong 50
kg hat tuoi. Hat ca cao dugc lén men 6
ngay, dao tron 2 1an vao ngay tha 2 va thi 4
clia qué trinh 1én men. Trong sudt qua trinh
1én men tién hanh theo ddi dién bién nhiét
d6 khéi u, ham luong com nhﬁy, pH hat qua
cac ngay lén men. Sau d6 phoi kho hat ca
cao dén do 4m 7,5% dem bao quan miu
trong 1 thang rdi tién hanh phan tich cac chi
tiéu hat kho.

- Bé tri cac cong thire thi nghiém:

+ CT1: Ham luong com nhay con lai
28% /khdi luong hat twoi, (ép 4,9kg/50kg
hat tuoi).

+ CT2: Ham luong com nhay con lai
26% /khéi lwong hat tuoi, (ép 6kg/50kg hat
tuoi).

+ CT3: Ham luong com nhay con lai
24% /khdi lugng hat twoi, (ép 7,2kg/50kg
hat tuoi).

+ CT4: Ham luong com nhay con lai
22% /khdi lwong hat tuoi, (ép 8,3kg/50kg
hat tuoi).
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+ DP/c: Béi ching khong ép (lwong com
nhay ban dau khoang 35% /khéi lugng hat
tuoi).

Cdach tién hanh xdc dinh ham leong
com nhdy

Tién hanh tinh tong lwrong com nhdy co
trén khdi 0 c6 ép va khong ép dich com
nhay (str dung thiét bi ép piston) trudc khi
tién hanh 1én men.

Tién hanh: Can 20 hat ca cao (M), tach
com nhﬁy béng cach cha cat, roi lau sach,
sau d6 dem can lai 20 hat 36 (M>).

Ham leong com nhdy (CN) dwoc xdc
dinh theo cong thirc sau:
CN = M % 100
Ml
Trong do:
MI: Khéi luong hat + com nhay
M2: Khéi lugng hat
Céng thirc tinh khéi heong ham leong
com nhdy con lai
a—-b
M-b

x 100

Y%y =

Trong do:

M: Khéi lwong khdi ¢ ban diu (com
nhay + hat)

a: Khéi lugng com nhay ban dau

b: Khéi luong com nhay can ép

Chi tiéu theo doi:

Trong qua trinh 1én men: Nhiét do
khoi 4, ham lugng com nhay, pH hat.

Phan tich chit lwong hat khé: pH cia

hat kho, ham lugng vé, danh gia mau sdc
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hat (cuttest), danh gia thir ném. Cac miu
khé dugc bao quan sau 1 thang trudc khi
phan tich cac chi tiéu. Piém s 1én men
dugc xac dinh theo cong thuc:

Piém s6 1én men = (Ty 1¢ hat nau x 10)
+ (Ty 1€ hat nau tim x 5)

Phuong phap bd tri thi nghiém va xir Iy
sO lidu: BS tri thi nghiém bang phuong
phap thuc nghiém

X 1y s6 liéu bang phan mém Excel,
Statgraphics.

111 KET QUA VA THAO LUAN

1. Anh hwéng cia ham lwong com nhay
ban dau dén nhiét d6 cta khéi u

Trong qua trinh 1én men, nhiét do 1én
men 1a mot trong nhiing yéu t6 quan trong
tao diéu kién cho qué trinh 1én men dién ra
hoan toan dé tao nén chat lwong san pham.
Nhiét do khdi hat can phai dat trén 40°C thi
qua trinh 1én men maéi dugce cho l1a dam bao
yéu cau. Nhiét 6 khdi hat ting 1én tirc 1a da
¢6 su chuyén hoa cac hop chat bén trong
hat, 1am chét mam hat, giam ham lugng
nudc, giam vi déng, vi chat, tao mui vi
chocolate... Do d6, su bién thién nhiét do
khdi hat trong qué trinh 1én men la rat quan
trong. Nhiét do khéi hat tang cao c6 nghia
1a qua trinh 1én men di dién ra. Béi trong
qué trinh 1én men, men phat sinh tr 16p
com nhay chuyén héa dudng thanh ethanol,
tiép theo cac vi khuan s& oxy hoa ethanol
thanh axit axetic va sau d6 thanh CO2 va
H,0. Chinh qua trinh chuyén hoa nay tao ra
nang luong va lam tang nhiét do khéi hat
1én men.
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50
——CT1 40 A
—=—CT2
——CT3 30 o
CcT4
20

== P4iching

== M56itruong 10 -

0

Oh 24 h 48 h 72 h 96 h 120 h 144 h

——CTI1 23,92 31,85 37,19 45,67 42,61 40,41 40,82
== CT2 24,11 32,93 38,74 46,55 42,27 40,28 39,31
= =CT3 24,15 33,07 39,16 46,14 42,21 40,41 39,67
CT4 24,72 32,46 36,22 43,12 40,71 39,36 37,71
== Pbi chirng 23,67 30,23 36,01 44,17 45,22 41,76 40,13
=—®— MJGi trudng 28,13 27,61 27,39 27,64 28,73 26,92 27,44

Biéu do 1: Dién bién nhiét dg khoi hat ciia cdc céng thirc trong qud trinh 1én men

Két qua cho thdy nhiét do cua cc cong
thirc ting dan tir khi bt ddu u va dat cuc
dai sau 72h hodc 96h 1én men. Pac biét sau
lan dao 1 tai thoi diém 48h nhiét do ting
manh va hau hét dat cuc dai tai thoi diém
72h. Khi bat dau qua trinh 1én men, nhiét do
khdi hat cua tat ca cac cong thic 1a rat thap
khoang 23 - 24°C, thap hon nhiét do cia
moi truong 1én men (28,0 - 29,0°C). Piéu
nay duogc 1y giai 1a do ban ddu ham luong
nudc trong khéi hat con kha cao nén nhiét
d6 cua khdi hat thuong thap hon nhiét do
ctia mdi truong. Dién bién nhiét do cua cac
nghiém thtic ting dan qua cic ngay 1én men
va cao hon nhiéu so véi nhiét d6 moi
truong. Sy ting nhiét d6 khdi hat chu yéu
do tac dong cuia cac phan tng hoa sinh
trong khdi hat dién ra. P6 13 phan tng 1én
men duong thanh rugu hodc thanh axit
lactic va rugu thanh axit axetic hodc tir cac
axit thanh CO; va H20. Ngoai ra con do tac
dong mot phan nhoé ciia méi truong. Thong
thuong sau 2 ngady 1én men tién hanh dao
tron khdi hat, luc nay qué trinh 1én men la
hiéu khi. Pén ngay tht 3 (sau 72h) cia qua
trinh 1&n men thi nhi¢t d cua khoi hat méi
thuc su tang 1én cao tao diéu kién cho cac
men vi sinh vat hoat dong va thuc day phan

ung tao axit lactic tir rugu, day la phan ting
toa nhiét. Cac cong thuc co6 ép giam bot
com nhéy nhiét d6 cao hon cong thirc ddi
ching ngay tir lic bit dau u dén thoi diém
48h. CT1, CT2 va CT3 c6 muc tang nhiét
nhanh va déu dat cuc dai sau khi déo 1an 1
(sau 2 ngay lén men) trong khi d6 cong
thirc D/c dat cuc dai sau 3 ngay 1én men.
Riéng CT4 dat cyc dai sau 2 ngay lén men
nhung kém so véi cac cong thuc khac va
v6i d6i chimg. Nguyén nhan do viée ép
dich com nhiy qué nhiéu dan dén sau lan
dao thir nhat toan bo co chat da chuyén hoa
va sinh ra nhiét sau d6 luong co chét khong
con nhiéu nén nhiét do khoéng tang, diéu
nay anh hudong xau dén qua trinh 1én men
cling nhu chét lugng hat ca cao thanh pham.

2. Panh gia ham lwong com nhay qua
cac ngay lén men

Ham luong com nhay bién d6i theo thoi
gian 1én men (gidm trong qua trinh lén
men). Ham luong com nhay giam di thi
tang do thoang bén trong khi hat tao didu
kién cho cac vi sinh vét hiéu khi hoat dong
do d6 lam giam ham luong axit lactic va
tang ham lugng axit axetic trong hat ca cao.
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Sy giam di cia ham lugng com nhdy
tic 1a di ¢ sy bién ddi. Su bién d6i phu
thudc vao cic phian ung sinh hoa dién ra
trong qué trinh 1én men nhu: Phan tng oxy
hoa, phan ung thiy phan, su chuyén héa

duong thanh ethanol do nidm men hoat
dong... di 1am ham luong com nhdy giam
di. Sau 48 gid ham luong com nhdy nim
xung quanh 20% la thich hop cho qua trinh
1én men.

40
35 1
30 -
25 4
20 | T
15 A
10 A
5
° Oh 24 h 48 h 72 h 96 h 120 h 144 h
—— DC 35,21 32,54 26,14 23,47 19,63 16,91 11,72
== CT1 28,00 24,71 21,64 18,92 16,14 15,22 11,19
—— CT2 26,00 23,19 20,32 17,31 15,60 13,23 9,94
CT3 24,00 21,75 19,62 15,94 13,52 11,17 8,97
== CT4 22,00 21,02 19,13 17,84 16,08 14,30 10,84

Biéu do 2: Dién bién ham lwong com nhay hat ca cao cia cdac cong thiec
qua cdc ngay lén men

Ham luong com nhiy cac cong thirc
nhin chung giam dan theo thoi gian. Sau 48
gid cac cong thue tach bot dich com nhdy
déu cho gia tri thich hop tir 19,13 - 21,64%
trong khi d6i chtg van con 26,14%. Diéu
nay s& co tac dung thuc day qua trinh lén
men hiéu khi nhanh hon. Cudi qu4 trinh 1én
men, ham luong com nhiy cia CT3 1a thap
nhit 897%, tiép dén la CT2 véi mirc
9,94%, cao nhat 1a cong thic dbi ching la
11,72%. Trong 2 ngay dau ctia qua trinh 1én
men, toc do giam ham luong com nhiy ¢
cong thirc ddi chimg 1a cao nhat, nguyén
nhan chinh 1a do su thoat phan 16n nudc ra
ngoai. Ham luong com nhdy & cic cong
thirc giam trong giai doan nay chu yéu 1a do
cic phan tmg thiy phan, oxy hoa dién ra
manh mé&. Giai doan sau 48h ham lugng
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com nhdy giam déu dén cudi qua trinh 1én
men. CT4 c¢6 ham lugng com nhay ban dau
1a 22% nhung cudi quéa trinh luong com
nhiy sot lai van cao 1a 10,84%. CT2 va
CT3 ham luong com nhiy con lai twong
duong nhau va & mtec tot cho hat ca cao sau
khi tién hanh phoi.

3. banh gia pH hat twei ca cao qua cac
ngay lén men

Qua cac ngay l1én men hat ca cao s co
nhiing bién doi dang ké dé tao nén tién
huong vi chocolate. Cac phan ung sinh hoa
dién ra ¢ 16p com nhay va bén trong hat s&
lam thay d6i vi chua, vi chat, vi dang, mau
sdc hat. Vi chua cua hat s& thay doi theo
hudng can bang gitra trong va ngoai hat khi
két thuc qua trinh 1én men.
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—%—DC 65 -
= CT1
—— T2
55 4

CcT3

= CT4

4.5

TN

N

T——

Oh 24 h 48 h

72 h 96 h 120 h 144 h

—— DC 6.94 6.89 6,75

6,12 5,81 546 5,28

== CTl1 6,94 6.82 6.71

5.99 5,57 5.37 5.14

—— CT2 6,94 6,76 6,58

5,76 5,11 5,03 4,99

CT3 6,94 6.64 6.46

5.54 5,14 5.09 4.97

= CT4 6.94 6,86 6,73

6,15 5,73 547 531

Biéu do 3: Dién bién pH hat tuoi ciia cac cong thirc trong qud trinh 1én men

Két qua cho thay pH hat tuoi cua cac
cong thirc giam dan tir khi bat dau dén cubi
qua trinh 1én men. pH giam ching té trong
qua trinh [én men xdy ra phan ung sinh axit
gay chua cho hat. Trong 48h dau gia tri pH
giam nhe do trong giai doan nay 1én men ky
khi nén khong sinh ra axit, ¢ 48h tiép theo
pH tiép tuc giam chung to lugng axit dugc
sinh ra va chimg t0 giai doan 1én men hiéu
khi dién ra thuan lgi. Sau mdi lan dao ta
thdy pH cta hat giam di nhanh hon chu’ng
to lugng axit sinh ra nhidu hon. Mot nguyén
nhén khac lam cho lugng axit trong hat ting
Ién la lugng axit sinh ra ciia com nhay s&
tham vao hat lam 1u’0’ng axit trong hat tang
1én va ciing chinh axit xdm nhép d6 lam pha
v& cAu triic cua hat, giét chét mam hat va
lam cho hat duoc rong hon. Pén cudi qua
trinh 1€n men CT3 ¢6 gia tri pH hat tuoi
thip nhat 4,97 va cao nhat 1a CT4 1a 5,31,

pH cua céng thirc dbi chung 1a 5,28. Tuy
nhién g1a tri pH cua hat tuoi chua phan anh
két qua chét luong cua hat ca cao kho. Boi
trong qua trinh phoi luong axit s& mot phan
bay di.

4. Panh gia mau sac cua hat ca cao khd
béng phwong phap cat hat (cuttest)

Mau sic hat sau khi cuttest 1a mot trong
nhitng chi tiéu quan trong dé danh gia chat
luong cua hat ca cao cho san xuiat chocolate.
Thong qua phuong phép cuttest, chiing ta ¢6
thé thay dugc nhlmg déc tinh nhét dinh cla
ca cao va tir do co thé danh gia duoc chat
luong ca cao. Vi hat ca cao duoc 1én men tot
1a ty 1€ hat ndu hoan toan cao va ty 1€ hat tim
thap Diém s6 1én men dugc tinh dua trén
chat lugng mau sic cua hat sau khi cit. Diém
s6 1én men cang cao chung to chat lugng hat
ca cao dugc 1én men cang cao.

Bang 1. Panh gia mau séc hat ca cao kho sau 1én men bang phuong phép cit hat (cuttest)

Céng thir Hat nau Hat nau tim Hat tim Hatchai | Hat méc | Diémsd lén

(%) (%) (%) xam (%) (%) men

b/c 63,00 c 23,00 b 14,00 b 0,0 0,0 745,00 b

CT1 65,00 c 20,67 bc 14,33 b 0,0 0,0 753,33 b

CT2 71,00 b 20,00 c 9,00 ¢ 0,0 0,0 810,00a

CT3 75,00a 15,33 d 9,67 c 0,0 0,0 826,67a

CT4 47,00d 28,00a 25,00a 0,0 0,0 610,00 ¢
CV(%) 2,13 6,21 11,55 1,82

Ghi chu: a, b, ¢, d chi sy khac biét gifta cic cong thirc c6 ¥ nghia thdng ké & mirc p<0,05
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CT2, CT3 cho ty 1€ hat nau hoan toan
cao nhit lan luot 1a 71% va 75% hat nau
trong khi cong thiic ddi chimg 1a 63% ty 18
hat ndu hoan toan. CT1 c6 ty 1¢ hat nau
hoan toan cao hon cong thic ddi ching
nhung khéc biét khong c6 ¥ nghia thong ké
dat 65%. Dbi v6i CT4, do qua trinh 1én men
khong ot vi khéi 6 qua kho, nhiét do 1én
men thép, giai doan 1én men hiéu khi khéng
c6 nén ty 1€ hat ndu hoan toan dat thép chi
47% trong khi ty 1& hat tim rat cao chiém
25%. Twong tmg voi diém sé 1én men gitra
cac nghiém thic cao nhat 1a CT3 (827
diém) va thap nhat 1a CT4 (610 diém) trong
khi dbi chimg 1a (755 diém). Piéu nay cho
thdy viéc ép dich com nhay vira di s& lam
cho qua trinh 1én men thuén lgi va dat chét
luong 1én men cao, tuy nhién néu ép dich
com nhay qua nhiéu s& khong du lugng co
chit cho qua trinh 1én men dién ra dung giai
doan 1am cho qua trinh 1én men khéng t6t,
cac phan tng trong ndi nhil hat ca cao chua
dugc dién ra hoan toan.

5. Panh gia pH cua hat ca cao kho

Y nghia clia qué trinh 1én men va lam
kho hat la tao ra san phém c¢d huong vi
chocolate dat chét luong tdt, vi vay ) luong
cac san pham tao ra va thay dbi trong hat
phai hop 1y. Trong sudt qua trinh lén men
luong axit tao ra kha nhiéu (pH thap) anh
huong khong t6t dén huong vi chocolate,
lam cho hat bi chua. Axit trong hat ca cao
chu yéu la axit citric, axit lactic, axit acetic,
axit succinic. Axit citric chiém 1 - 2% trong
hat ca cao udt va giam 1/2 trong khi 1én
men. Con axit lactic, axit succinic va axit
axetic dugc tong hop khi 1én men va ty
khuyéch tan vao trong nhan hat. Dau hiéu
cla sy c6 mat axit axetic la mui hang kho
chiu, nhung dugc loai bo phan 16n khi san
xuét chocolate. Con axit lactic thi khong bay
hot, it thay 601 trong ché bién nén san pham
cudi cling van con axit lactic, nguyén nhan
lam cho pH cta hat kho thap. Hat ca cao
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chét lwong t6t thi sau khi 1én men phai c6 pH
cao. Gia tri pH trong hat khé biéu hién mirc
d6 chua cua khéi hat, pH cang thip thi do
chua cang 16n, v6i pH > 5,2, thi hat ca cao
dugc cho 1a tot khi ché bién chocolate
(Wood and Lass, 2001, Beckett, 2009). Ham
luong vo cua ca cao tuy thuge vao nhiéu yéu
t6 trong d6 yeu t6 vé gidng 1a quan trong tuy
nhién viéc ché bién 1én men ciing anh hudng
dén ham luong vo sau nay. Ham luong vo
thap s& cho chat lwong hat t5t hon khi phoi
va ché bién s6 cb la (Beckett, 2009). Viéc
danh gia ham lugng v dé danh gia viéc ép
dich nhét trude 1én men c6 1am thay d6i ham
lugng vo cua hat ca cao kho.

Bang 2. Panh gia ham lugng vo va gia tri
pH cua hat ca cao kho

Cong thirc pH hat khé Ham lwong voé (%)
CT1 5,21 bc 13,12b
CT2 523b 12,63 ¢
CT3 5,35a 12,51¢c
CT4 5,16 c 13,87a
bC 5,08 d 14,02a
CV(%) 0,66 3,56

Két qua bang 2 cho thay pH hat kho cta
cac cong thirc ¢6 ép dich nhét 1a kha tot pH
> 5,2. Qua trinh 1én men cia cac cong thtc
dién ra tt. pH ciia cac cong thirc co ép dich
nhét cao hon pH cua cong thirc ddi chung,
cao nhat 14 CT3 dat 5,35 khac biét co y
nghia théng ké so véi cac cong thirc con lai,
va thip nhat 1a d6i ching pH=5,08. pH cao
luong axit trong hat giam di diéu nay chimng
to sau khi ép dich nhét thi rit ngan thoi gian
1én men ky khi nén ham lugng axit sinh ra
giam lam cho hat ca cao bdt chua. Ham
luong vé cua cac nghiém thic c6 ép giam
dich com nhidy thdp hon cong thirc d6i
ching, nguyén nhan la ngay tir ban dau cac
nghiém thuc da dugc ép bt dich com
nhiy lam cho qua trinh 1én men dién ra
nhanh hon va ham luong com nhay con lai
trén hat sau 1én men it hon. Ham lugong vé
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thdp nhét 1a CT3 dat 12,51% va cao nhét la
d6i ching 14,02%. CT4 mic di ham lugng
com nhiy con lai it nhung do hoat dong
ctia cac nhom vi sinh vat yéu nén co chat
van con lai twong d6i cao vi vdy ham
lugng vo cao dat 13,87%.

6. Danh gia thir ném hat ca cao khé
bang phwong phap cam quan

Hat ca cao sau Ién men s€ dugc rang va
xay min. Trong qua trinh rang c6 nhiéu
phan ung phtc tap dién ra, trong d6 co qua
trinh bdc hoi nudc, axit co trong hat ca cao
trong qua trinh 1én men, phan rng Maillard
tao mau sic, phan Gng cia polyphenol tao

huong vi. Chit lugng thir ném 1a mot trong
nhing chi tiéu quan trong dé danh gia chat
lugng cua hat ca cao. Chéat luong thir ném,
qua trinh 1én men va lam kho hat ca cao c6
mdi quan hé mat thiét voi nhau. Huong cia
ca cao dugc hinh thanh tir cac phan ng oxi
hoa cac hop chit polyphenol, su thity phan
ctia protein thanh cac axit amin két hop voi
cac dudng khir dé tao phan tng Maillard...
Céc phan tmg héa hoc nay di tao cac tién
chit quan trong lién quan dén mau va
huong vi ca cao. Cac tién chat nay s&
chuyén héa hoan toan sang mau va huong
vi chocolate khi dugc xtr 1y nhiét do cao
thich hop, nhat 14 trong qué trinh rang.

Bang 3. Chat luong thir ném ciia hat ca cao kho bang danh gia cam quan

Cong thirc Hwong ca cao Vi chua Vi dang Vi chat
CT1 5,02b 211b 3,12ab 2,56 ¢
CT2 5,34a 2,06 b 2,89b 247c
CT3 5,35a 1,98 b 2,88b 2,39 ¢
CT4 4,79b 2,62a 3,31a 3,37a
Déi ching 4,83 b 2,73a 3,24ab 2,86 b
CV(%) 3,32 7,34 2,67 9,56
Két qua bang 3 cho thiy huong ca cao chit ankaloid (theobromine, caffeine,
cua tit ca cac nghiém thuc trén mic trung  Flavan-3-ols..) va polyphenol (catechin,

binh. Cao nhat 1 CT3 dat 5,35 diém, thap
nhat 1a CT4 dat 4,79 diém. Nguyén nhan cua
viéc tao thanh it huong ca cao cia CT4 la vi
luong com nhay ép giam di qua nhidu dan
dén cac phan tng theo chiéu hudng co loi it
dugc hinh thanh. Vé vi chua thi viéc ép dich
nhot trudc khi 1én men da gidm hoat dong
cta nhoém vi khuan 1én men yém khi lactic
nén da giam luong axit lactic sinh ra dan dén
cac cong thirc ¢6 ép dich com nhdy véi ty 16
thich hop it chua. Vi chua thip nht 1a CT3
v6i 1,98 diém va cao nhit 1a dbi chimg 2,73
diém. Dic biét tat ca cac cong thuc co ép
dich nhét trude khi 1én men déu cho vi chua
thap hon dbi chung, diéu nay chimg t6 viéc
¢ép dich nhot trude khi 1én men da lam giam
d6 chua cua hat ca cao. Vi déng, vi chat
trong hat ca cao nguyén nhan la do cac hop

epicatechin, cyanidin). Vi ding, vi chat thap
chimg to di co su giam di cia cac hop chat
trén do té bao bi phd v& vi vay vi ding, vi
chat thap ciing 1a mét tiéu chi quan trong cho
théy hat ca cao duoc 1én men tot. CT3 ¢6 vi
de‘ing dat trung binh 2,88 diém va vi chat
2,39 diém thap nhit so véi cac cong thirc
con lai. CT4 vi déng cao nhat dat 3,31 diém
va vi chat dat 3,37 diém. Nguyén nhan 1a do
qué trinh 1én men ctua CT4 khong t6t lam
cho hat ca cao trd nén dang va chat hon cac
cong thirc c6 két qua 1én men t6t hon.

Iv. KET LUAN

Viéc ép giam luong com nhay trudc khi
1én men cho tac dung 1o rét, lam cho qua
trinh 1én men hat ca cao dién ra nhanh hon.
Pac biét san phém hat ca cao kho sau l1én
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men cho két qua kha quan v6i ham luong
axit thip va ty 1¢ hat 1én men hoan toan (hat
ndu) cao, chét lugng ca cao thir ném ciing
danh gia & muc tot.

Két qua thi nghiém cho thdy CT3 (Ham
lugng com nhiy con lai 24%/khdi luong hat
ca cao tuoi) va CT2 (Ham lwong com nhay
con lai 26%/khéi luong hat ca cao tuoi) cho
két qua tét nhat voi nhiét ¢ khdi u cao >
46°C, pH = 5,23 - 5,35, ham luong vo 12,51 -
12,63%,% hat nau hoan toan >70%, Panh gia
thir ném véi huong ca cao 1a 5,34 diém va vi
chua dat 1,98 - 2,06 diém. Vi vay ham lugng
com nhay con lai trong ca cao nén kiém soat
& muc 24-26%/khéi lugng @ vao mua mua
(T10-12) & Tay Nguyén la t6t hon ca.
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NGHIEN CUU PHAT TRIEN MOT SO GIONG CO CHAN NUOI
CUA BONG BAO DAN TQC TAI CHO O TAY NGUYEN

Trwong La, Bang Thj Duyén, Ngb Van Binh
SUMMARY

Study to develop some grass varieties in household
of ethnic minority people in Highlands

Experimental results show that there are 4 grass varieties with high productivity, good quality and
tolerance can be selected for growing in household of ethnic minority people in Highlands include:
VAO06, Panicum maximum TD58, Brachiaria ruzizinensis, and Stylosanthes CIAT 184 (lequminous).
The experiment of processing forage gave good results and easy applied by ethnic minority people
in the Highlands. To keep grass with 2%, 4% maize flour, preserving in 90 days with good quality.
To use processing grass to breed cattle with weight gain is higher than graze free.

Keywords: Beef cattle, ethnic minorities, grass varieties.
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