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ABSTRACT

The study was conducted to investigate the effects of NaOH concentration
(8 to 14%) of neutralization on cocoa butter quality, refining loss and
refining factor. The effects of deodorization time (15 to 40 minutes) and
bleaching materials (active carbon and Fuller’s earth with the ratios
ranging from 0.2 to 1 and 4 to 6%, respectively) were also investigated.
Once through the refining steps, cocoa butter has been stored for about 65
days. The quality of cocoa butter was analyzed during storage. The results
showed that the free fatty acid and unsaponifiable matter contents were
reduced from 1.5 and 0.46% to 0.04 and 0.18%, respectively. Refining
losses of cocoa butter varied from 7 to 13% during neutralization and an
average of 15% in the bleaching stage. Storage of raw, neutralized and
bleached cocoa butter for 65 days at ambient temperature showed a slight
rise in color and free fatty acid content with neutralized and bleached
cocoa butter compared with unrefined cocoa butter.

TOM TAT

Nghién ciru duoc thuc hién trén co so khao sat anh hwong cua néng do
NaOH (8 dén 14%) trong qud trinh trung hoa dén chat legng, ton that
ham lwgng bo ca cao va hé sé tinh ché. Bén canh do, anh huong cua thoi
gian khir mui (15 dén 45 phit) va tdc nhan tdy mau (than hoat tinh va sét
tdy trdng voi 1y I¢ (tinh theo %) thay doi tir 0,2 dén 1% va 4 dén 6%, twong
ing) ciing dong thoi duwoc khao sdt. Chat lwong bo ca cao (ham lwong
acid béo tir do va mau sdc) dwoc phdn tich va danh gid sau khodng thoi
gian ton triv 65 ngay ¢ nhiét do phong. Két qud khao sdt qua cac cong
doan tinh ché cho thdy ham lwgng acid béo tir do va cdc thanh phan khéng
xa phong hoa giam tir 1,5 va 0,46% dén 0,04 va 0,18%, fwong umg. Ton
that tir qud trinh tinh ché & cong doan trung hoa khoang 7 dén 13% va
trung binh khoang 15% ¢ cong doan tdy mau. To on trit bo  ca cao thé (chua
qua tinh ché), bo ca cao duwoc trung hoa va tdy trang trong 65 ngay o nhiét
do phong cho thay c6 sw thay doi rat it ve mau sac va ham lwong acid béo
t do doi véi bo ca cao dwoc trung hoa va tdy trang so véi bo ca cao thé
chua qua tinh ché.

1 GIOI THIEU

Bo ca cao, con goi la dau Theobroma, dugc thu
nhan ti{ hat ca cao da dugc 1én men, rang va loai
vo, chiém khoang 54-58% trong hat. Day la dang

bo thuc vat cé gia tri thuong mai va ciing 1a dang
chét béo thuc vat duy nhét trong s6 cac loai bo thue
vat v6i dac diém mui thom sd-co-la dic biét cua
nd. Bo ca cao dugc xem la mot trong nhitng dang
san phdm ca cao phd bién va quan trong nhét (Pires
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et al., 1998). Bo ca cao ¢6 mau tainhat hoac mau
vang kem, chira ham lugng 16n cac chit béo bio
hoa, c6 ngudn gde tir acid stearic va acid palmitic
va luong nho caffeine va theobromine (Liendo et
al., 1997), tan chay ¢ nhiét do co thé va dang rin &
nhiét d6 phong (Lipp va Anklam, 1998). Céc
nganh cong nghiép sir dung bo ca cao déu mong
mubn sy thanh cong cia tién trinh tinh ché bo dé
nang cao gia tri thuong mai cua chiung. Bo ca cao
tinh ché (khéng con mui thom va mau sic bo
trang) co thé dugc bd sung vao bat ky san phdm
khac (ngoai ché bién s6 ¢ la) nhu dau goi dau, dau
x4, chat dudng thé, son dudong moi, kem...
(Dillinger et al., 2000). Vi tinh chit dic biét va
cong dung cua bo ca cao ma ching co thé dugc
tinh ché thong qua cac cong doan trung hoa, tiy
mau va khir mui dé sir dung cho cac muc dich khac
nhau. Tinh ché bo ca cao ciing hudéng dén muc dich
loai bo cac acid beo tu do (nonglyceride) bang cach
rira dau bang giai phap nude klem manh. Tay mau
duogc st dung dé loai bo cac sic t6 tur dau thyc vat
(Patterson, 2009). Bo ca cao dugc tay mau dé tao
ra san phdm c6 mau tring so v6i mau vang kem
von ¢6. Khar mui duoe thuc hién bﬁng bién phap
chung cat bang hoi nuéc trong diéu kién chan
khong nham loai bo céc huong vi khong mong
muon va qud trinh ly tim tiép theo dé loai bo cac
thanh phan dé bay hoi, lam giam hodc loai bo hoan
toan mui huong s6 ¢6 la manh ciia bo ca cao. Pt
tay tring 1a dang sét c6 tac dung khir mau trong cac
loai du hodc chit 1ong dé thay thé bién phap sir
dung hoa chét doc hai (Hosterman va Sam, 1992).
Loai nay duogc st dung dé ting kha ning hip phu
trong dau, md, hd tro qua trinh loc, tinh ché va khir
chit mau trong ché bién thuc phém hodc ¢6 thé su
dung tbt trong cic nganh coéng nghé dugc pham
hodc cong nghé khac... Myc tiéu cua nghién ctru
nham chon lwa cac giai phap xt 1y t6i wu trong qua
trinh tinh ché dé c6 san pham bo ca cao chat luong
cao va 6n dinh trong thdi gian ton trir & nhiét
do phong.

2 PHUONG PHAP NGHIEN CUU

2.1 Dia diém thye hién

Nghién ctu dugc thyc hién tai phong thi
nghiém K¥ thuat thyc phdm va K§ thuat Sinh hoc,
Vién K¥ thuat Chau A (AIT), Thailand va Truong
Pai hoc Can Tho.

2.2 Phuwong phap thuc hién

Phuong phép tinh ché bo ca cao dugc thuc hién
& quy md phong thi nghiém dya vao phuong phap
chudn AOCS. 15 kg bo ca cao dugc st dung cho
mdi nghiém thirc & cac cong doan xir 1y. BO tri thi
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nghiém dugc thuc hién ¢ cac cong doan clia qua
trinh tinh ché bo ca cao nhu sau: bo ca cao thd —
Loc — Trung hoa (bang NaOH) — Tay mau (ty 18
than hoat tinh: sét tdy tring) — Khir mui — Bo ca
cao tinh ché — Tbn trit.

2.2.1 Anh hudng ciia nong dg chat kiém
NaOH dén chat lwong ciia bo ca cao

Dung dich NaOH véi nong d6 tir 8 dén 14%

(luong trdi 0,13%) duogc str dung cho qua trin}l
trung hoa bo ca cao va ham luong s dung cua chat
kiém dugc tinh theo cong thirc 1.
Ham lugng kiém, % trong dung dich = (% FFA bo
thd x 0,142 + % lugng trdi NaOH) x 100/(% NaOH
trong dung dich) 1)

Trong d6: FFA 1a acid béo tu do.

Pbi véi mot sb loai dau an, lwong tri NaOH co
thé dugc tinh trong khoang 0,1-0,15%. Trong
truong hop nghién ctru nay, lugng tréi NaOH dugc
chon 1a 0,13%. Gia tri 0,142 (factor) dwoc tinh
bang ty 1& khéi lwong phéan tir cia NaOH (40) va
khéi lwong phén tir cia acid oleic (282). Bo ca cao
thé dugc phdi tron lién tuc voi ty 1& pha lodng dung
dich NaOH va dugc xtr 1y nhiét dé pha huy nhii
tuong, o giai doan cudi khdi bo ca cao duoc gia
nhiét dén 65°C. Hon hop dau — nuéc dang xa
phong dugce ly tim trong cac dng ly tim dé thu hoi
dau d3 duoc trung hoa. Str dung nudce nong dé loai
b6 phan xa phong con sot lai trong dau trung hoa,
sau d6 cho dau vao ti sdy & nhiét d6 90°C trong 20
phat dé 1am giam 4m trong bo < 0,1%.

Rh?m tram ton that bo ca cao tinh ché (RL) va
hé s0 tinh ché (RF) dugc tinh theo cong thuc 2 va 3
(O’Brien, 2009).

RL (Refining loss) (%) = 100 — (san luong dau
sau khi trung hoa x 100/san lugng dau thé ban

dau). (2)
RF (Refining factor) = % tén that / % FFA
trong dau tho ban dau. 3)

2.2.2 Tdy mau

Téy mau bo ca cao dugc thuc hién theo phuong
phap chuin AOCS béng cach sir dung két hop than
hoat tinh va d4t tdy tring & cac ty 16 khac nhau. Thi
nghiém dau tién su dung ty 1¢ 0,2:4 dén 1:4. Sau
d6, dau trung hoa duoc xir 1y v6i ham lugng ting
hodc giam cac chét (voi cac ty 1€ 0,6:5-0,7:5;
0,8:4-0,8:6) cho dén khi dat duoc diéu kién t6i uu
tao bo ca cao c6 mau sic trang dep nhat. Thoi gian
xir 1y ngan nhat 1a 20 phat & nhiét d6 dao dong tir
90+110°C dugc thuc hién. Sau khi xir 1y, hdn hop
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dugc loc chan khong dé loai bo. Bo ca cao can dat
mau sac trong va sang sau khi loc bo het céc chét
tqy trdng. Mau sic cua bo ca cao ty tring dugc do
bang may do mau (colorimeter).

2.2.3 Khir mui

Qua trinh khir mui bo ca cao duogc thuc hién
trong diéu kién chan khong nhim lam giam nhiét
dd sb6i cta bo ca cao. Nhiét do cta tién trinh
khoang 170°C. Bo ca cao cling dugc xt 1y véi acid
citric (0,01% bd sung & nhiét d6 thdp hon 100°C).
Thoi gian duoc bd tri cho qué trinh xtr Iy nay 1a 15,
30 va 45 phut. Xac dinh ham luong acid béo tu do,
céc thanh phan khong xa phong héa va do mau sic
cua bo ca cao.

2.3 Phwong phap phan tich

2.3.1 Ham lwong acid cua bo ca cao

Chuan bi 50 g miu (néu dy doan ham luong
acid béo ty do trong khoang < 0,2% (hodc 25 g
mau néu ham luong acid béo tu do tir 0,2 dén 1%)
cho vao binh tam giac, bd sung 100 ml hdn hop
ethanol va petroleum ether. Hon hop dugc chuén
d6 v6i 0,1 N NaOH cho dén khi dat mau héng bén
trong 30 gidy. Ham lugng acid béo tu do (%) dugc
tinh bang: % acid béo ty do (tinh theo acid oleic) =
ml 0,1 N NaOH x 28,2/khéi lugng mau (g).

2.3.2 Xdc dinh thanh phan khéng xa phong
hoa (AOCS Tentative method)

Thuc hién theo TCVN 6123-2 (1996), can 5 g
mau bo ca cao vao binh tam giac 200 ml va thyc
hién qua cac budc: xa phong hoa, chiét chat khong
xa phong hoa, rira phan chiét hexane, cho bay hoi
dung méi va say kho phan con lai (70-80°C). Ham
lwong thanh phin khong xa phong hoa dugc xéac
dinh theo cong thirc: % chit khong xa phong hoa =
(a - b) x 100/w, trong d6 a la trong lugng cua dung
cu chira va mau (g), b 14 trong luong clia dung cu
chira (g) va w 1a trong luong mau (g).

2.3.3 DPo mau sac bo ca cao

Mau bo cacao dugc xac dinh béng dung cu do
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mau model TC-P3 trong khong gian mau CIE 1931
XYZ (Hinh 1).

2.4 Phin tich thong ké
Phan tich théng ké dugc thue hién cho tat ca cac dir
liéu thu thap (duge dé cép 6 trén) (ANOVA), nhu
kiém tra su khac biét y nghia va phan tich hoi quy.

Y
1.0 Xanh la cay
Vang
Tring
Po
X
z Xanh dwong 1.0

Hinh 1: Cac gia tri mau ZXY trong khong gian
mau CIE

3 KET QUA THAO LUAN
3.1 Chit lugng bo ca cao thd

Céc cong doan tinh ché duge thuc hién véi bo
ca cao sau khi thu nhén tir qua trinh ép hat. Hoat
dong nay khong chi vi 1y do nham phén ly cac
thanh phan khong hoa tan trong bo ca cao do su
khac biét vé ty trong, ma con cai thién va nang cao
chit lugng ciia bo ca cao trong didu kién ton trit,
giam ton that va han ché sy phan doan xay ra va
duy tri tinh dong nhét cua thanh phim. Cac chi s6
chat luong cta bo ca cao thd s dung trong thi
nghiém duogc cho ¢ Bang 1. Muc dd cing cia bo
ca cao dugc thé hién boi chi sd khuc xa (phwong
phap AOCS). Pay la phuong phap do don gian,
thuc hién nhanh va do chinh xac cao. Chi s khic
xa lién quan tot v6i chi s6 iod va dy 1a phuong
phap xéc dinh rat tot d cting ciia cac loai chét béo.

Bang 1: Cac chi s6 chit lwgng ciia bo' ca cao (*gia tri trung binh ctia nim lan lip lai)

Ham hrong Acid béo tw do  Chat khong xa ST (s s
im (%) (FFA) phong héa (%) Chi so khiic xa Céc gia tri mau
0,325* 1,497 0,462 1,460 X =20,14,Y =20,18,Z=13,94

Ghi chu: XYZ la cac gia tri mau trong khong gian mau CIE

dugc xac dinh thong qua cac gia tri X-Y-Z tang
tu 20,14-20,18-13,94 dén 34,16-35, 30-16,05,
tuong ung.

Bo ca cao sau khi dugc ly tdm lan thir nhat
da giam dugc mau sic, bo ca cao sang dep hon,
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3.2 Trung hoa bo ca cao 10, 12, 14%, tuong ting. Ton that xay ra trong qua
trinh nay duogc tinh toan tir 7,68 dén 13,33% khi
ndng d6 dung dich ting tir 8 dén 14% do sy hinh
thanh cic chat xa phong khong hoa tan trong phan
bo ca cao tu do. Luong thira ciia chat kiém dudng
nhu ciing anh huong dén ton that dau trong qua
trinh trung hoa do c6 thé xa phong héa ludn ca dau
trung tinh. Nhu vay méc du lugng kiém thira c6 thé
lam tang sy loai bo ham lugng acid béo trong bo
ca cao nhung lai lam gidm san lugng bo ca cao
tinh ché.

Ngoai viéc st dung nudc dé loai bo cac chat
nhiy (gum) hién dién trong cic loai dau béo, chat
kiém (phé bién 1a NaOH) dugc st dung dé loai bo
céc hop chit mang tinh acid nhu cac acid béo ty do
(O’Brien, 2009). Dit liéu thé hién ¢ Bang 2 cho
thdy ton that bo ca cao trong qué trinh trung hoa
bang NaOH v&i ndng do thay doi tir 8 dén 14%.
Két qua khao sat cho thiy ham luong acid béo tu
do tir gia tri 1,497 trong dau tho giam dén cac gia
tri 0,36, 0,30, 0,15, 0,07 khi sir dung NaOH 1a 8,
Bang 2: Anh huéng ciia qua trinh trung hoa dén chét lwrgng (% FFA) va ton thit bo ca cao (RL% va

RF) (gia tri trung binh ciia ba lan Lip lai)

Nong dd Trung hoa Rira nuée
NaOH (%) FFA (%) RL (%) RF FFA (%) RL (%) RF
8 0,36¢ 7,68¢ 5,13¢ 0,24¢ 1,80° 4,96°
10 0,24¢ 9,20° 6,51° 0,12° 1,49° 4,99¢
12 0,15° 11,95 7,98 0,07 1,50° 9,99°
14 0,17 13,322 8,90° 0,06 1,13° 16,19

Ghi chii: FFA: acid béo tu do, RL (%): phan tram ton thét do tinh ché va RF: hé s6 tinh ché. Cdc chit khac nhau di kem
trung binh nghiém thirc (theo cot) thé hién su khac biét co y nghia ¢ murc do 5%

Tién trinh trung hoa nhim loai bo cac chat bang st dung chat kiém ciing da 105.}1 bo duoc cac
nhdy, nhuwa (degumming), phospholipids va cac thanh phan hoa tan trong nudc, 'g01d.vé cac chat
thanh phan khong phai 14 triglyceride ra khoi bo ca mau. Ton that cao nhat xay ra doi voi xir Iy bang
cao (O’Brien, 2009). Két qua phan tich cho thiy chat kiém v6i nong do 12-14%. Tuong quan giira
mau ctia bo ca cao trung hoa sang hon so véi bo ca ton that tinh ché (RL) va h¢ s tinh ché (RF) trong
cao chua qua trung hoa (gia tri X, Y, Z déu ting) qua trinh kiém hoéa duogc trinh bay ¢ Hinh 2.

(Bang 3). Nhu véy, giai doan tinh ché dau tién
Biang 3: Mau sic ciia bo ca cao trung hoa (gia tri trung binh ciia 5 1in do)

Nong do NaOH Trung hoa Rira nuée
(%) X Y Z X Y Z
8 42,417 45,38 30,90 45,55" 47,96 30,782
10 40,73? 42,86 27,91% 42,84 44,73% 28,30*
12 39,58 41,72% 24,99° 45,98* 48,522 31,25°
14 41,55° 41,58 21,53¢ 41,61° 43,77° 26,53

Ghi chii: FFA: acid béo tw do, RL (%): phan tram 16n thét bo ca cao tinh ché va RF: hé sé tinh ché. Cdc chit khédc nhau
di kém cdc trung binh nghiém thirc (theo cgt) thé hién sw khdc biét ¢ y nghia o mirc do 5%

Tuong quan giita ndng do NaOH va pham trim duoc xac dinh theo phuong trinh 2 va 3.
acid béo ty do trong cong doan trung hoa dugc xac 0,0932x 5
dinh theo phuong trinh 1. ¥y = 3,743 R*=0,93 @)
| 0,0932
» = 31683 2T R2=0,08 (1) 3 = 2,502¢ T R2=0,93 (3)
Trong d6, x 1a ndng 6 NaOH (%) va y; 13 ham .
lwgng acid béo tu do (%). Trong do, x 1a nong d6 NaOH (%) va y», ys la
e s R G g luong ton that bo ca cao (%) va hé so tinh che,
Tuong quan giita nong d6 NaOH va ton that bo tuong (mg.

ca cao tir qué trinh trung hoa va hé s6 tinh ché ciing
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Nong d6 NaOH (%)

= RL (%)

¢ RF

Hinh 2: Twong quan giira lwgng ton thit lrgng bo ca cao (%), hé sb tinh ché va nong d9 NaOH xir Iy
(6 65°C trong 20 phit)
Ghi chii: RL (%): phdn tram ton thdt bo ca cao tinh ché va RF: hé s tinh ché

Khdi xa phong sau khi dugc hinh thanh tir qua
trinh trung hoa, 1éng rat cham va con chira mot
phan dau, ciing 14 nguyén nhan gop phan lam ting
sy mat san luong bo ca cao sau trung hoa. Cong
doan trung hoa nhanh bo ca cao ¢ thé duoc thuc
hién bang cach ly tim dé tich phan xa phong hinh
thanh. Piéu nay s& cai thién va lam ting san luong
thu hdi va giam ton that bo ca cao sau khi trung
hoa. Khi thuc hién qua trinh ly tim véi toc d6 cao,
hon hop dugce phan ly thanh hai phase c6 ty trong
cao va thap. Phan phase c6 ty trong thap chi yéu 1a
dau tinh ché c6 chia vét xa phong ngdm nudc,
trong khi phase co ty trong cao chu yéu la xa
phong, hop chét phosphatides va lugng nho bo ca
cao trung hoa. Tuy nhién phin phosphatides con
sot lai trong dau co thé s€ anh huong dén chét
lwong bo ca cao trong cac tién trinh tiép theo. Ham
lugng acid béo tuy do trong bo ca cao ciing giam
sau khi bo duogc rira tiép bé’lng hoi nude, ton that
trong khoang 1,13 dén 1,8% trong cong doan nay.
Mau sic bo ca cao ciing dugc cai thién (dugc dong
thoi trinh bay ¢ Bang 3).

3.3 Tay mau

Bo ca cao sau khi trung hoa va rira nude duoc
tiép tuc téy mau nhim loai bo hoan toan vét xa
phong, vét kim loai, hop chat chira lwu huynh va
cac chat mau (c6 sin trong nguyén lidu va mot
phan céc chit mau duoc hinh thanh tir sy phan hay
bo ca cao va phan ing oxy hoa). Bo ca cao tho co
mau rat dam, do d6 c6 thé sir dung ham lwong dat
tay 1én dén 6%. Két qua nghién ciu thé hién &
Bang 4 cho thdy ham luong acid béo ty do khong
thay ddi co ¥ nghia. Su giam ham lugng bo ca cao
trong khoang 11 dén 17,33% va dudng nhu khong
bi anh hudng boi ty 1é ciia than hoat tinh va dét tay
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trang. Tuy nhién sy thay doi mau sic lai thé hién

su khac bi€t rd gilta cac nghiém thuc xu ly. Ty 1€

than hoat tinh va dat tay trang 0,8:4, 0,6:5 va 0,6:6

cho hiéu qua tdy mau tot nhat trong sb cac nghiém

thirc thuc hién (Hinh 3). Néu chi sir dung than hoat
tinh dé xir 1y thi hiéu qua kinh té kém do gi4 thanh
cao va than sé gitt mot lugng bo ca cao 16n sau khi
sir dung. Vi vay c6 thé diéu chinh ty 1& s dung két
hop gitra than hoat tinh va dat tay trang dé dat dugc
diéu kién t6i uu cho bo ca cao tdy mau. Khi ting
lwong sir dung dét tiy tring va giam luong sir dung
than hoat tinh, ngoai vi€c cai thién mau sdc bo ca
cao ma con giam dugc su mét san lugng bo ca cao

& cong doan nay. Thong thuong co thé bd sung dén

5-6% dat tay trang khi can thiét.

Bang 4: Phan tich thong ké kha ning tinh ché bo
ca cao (cong doan tdy mau) theo cac ty 1
than hoat tinh va dét tiy tring khac nhau

Ty 1€ than hoat tinh: FFA

dét tiy tring (%) RL (%) RF
0,2:4 0,07 11,22° 160,33?
0,3:4 0,08° 19,84¢ 283,43f
0,4:4 0,07 19,33¢ 276,17
0,5:4 0,08° 19,13° 273,249
0,6:4 0,07 19,29° 275,62¢F
0,8:4 0,07 17,604 251,43¢de
1:4 0,05 17,38¢ 248,33
0,6:5 0,07  14,70° 210,05°
0,6:6 0,04 10,89* 155,59*
0,7:5 0,07  15,84° 226,29
0,8:5 0,08° 14,25° 203,55
0,8:6 0,07 26,51F 378,718
Ghi chu: FFA: acid béo tw do, RL (%): ph&n trdam tén

that bo ca cao tinh ché va RF: hé 56 tinh ché. Céc chir
khac nhau di kem cdc trung binh nghiém thirc (theo cot)
thé hién sy khac biét co y nghia ¢ mirc dé 5%
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Hinh 3: Mau siic ciia bo ca cao (t

hong qua cac gia tri X, Y, Z) xt ly véi

cic ty 18 két hop than hoat tinh va dat tay

Céc hop chit mau xanthophyll, chit mau
carotenoid mau vang chtta cac nhom hydroxyl cé
cuc c6 thé bi loai bo boi dat tay. Thanh phan
chlorophyll, chit mau xanh trong mé thuc vat co
thé bi téy mau boi than hoat tinh. Carotene, chét
mau chii yéu trong céc loai chét béo 1a chit khong

cyc va no ¢o thé bi loai bo hoan toan béi qué trinh
hap thu.

3.4 Khir mui

Két qua khao sat cho thiy ham lwong acid béo
tr do giam theo thoi gian khir mui va chi con
khoang 0,04 dén 0,05% (Bang 5).

Bang 5: Anh huong ciia thoi gian khir mui dén chit lwong bo ca cao

Cic gia tri mau sac

Thai gian (phut) FFA (%) RL (%) X % 7
15 0,058 1,70* 49,58* 51,907 39,62
30 0,039* 1,77* 49,14* 51,43* 43,48%
45 0,039* 1,79 46,225 48,06° 46,52°
Ghi chi: FFA: acid béo ty do, RL (%): phan tram tén thit bo ca cao tinh ché. Cdc chit khdc nhau di kém trung binh
nghiém thirc (theo cdt) thé hién sw khdc biét co y nghia o mirc do 5%
Bang 6: Ham lwong acid béo tw do va tén thit bo cacao qua cac cong doan tinh ché
Cac bwéc tinh ché FFA (%) RL (%)
Bo ca cao tho 1,50¢ -
Sau khi loc 1,264 12,50
Bo ca cao trung hoa 0,15¢ 11,61
Bo ca cao sau }(hi trung hoa va rira nudc 0,07° 1,50
Bo ca cao da tdy mau 0,05° 14,70
Bo ca cao da khir mui 0,042 1,77

Ghi chii: FFA: acid béo tw do, RL (%): phan tram tén thét bo ca cao tinh ché. Cdc chit khdc nhau di kém trung binh

nghiém thirc (theo cdt) thé hién su khac biét co y nghia o

mute do 5%
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Bo cacaothd  Saukhi loc

Bo ca cao
trung hoa

Bo cacaosau Bocacaodd Bocacaoda
khi trung hoa tdy mau
va rira nudc

khtr mui

Céc cong doan tinh ché bo ca cao

Hinh 4: Mau sic bo ca cao thay ddi theo cic buérc tinh ché

Bo ca cao biy gid ciing cai thién mau va mui
(khong mau va khong muii). Cac thanh phan con rat
it trong bo ca cao hodc tir qua trinh oxy hoda ciing bi
loai bo sau qua trinh khtr mui. O cong doan nay,
ham luong nude ciing bi loai hoan toan. O giai
doan cudi ctua qua trinh khir mui, acid citric dugc
bd sung vao bo ca cao. Acid citric hoat dong nhur
chét tao ndi cang cua voi cac ion kim loai, déc biét
v6i ddng va sat hoat dong nhu cac chét tién oxy
hoa chit béo voi ham lwong tdi da duoc cho phép
boi co quan quan 1y duoc phdm va thyc pham la
0,01%. Néu acid citric khong dugc bd sung, chét
béo s& tré vé trang thai ban dau va bi oxy hoa
nhanh chong. Két qua thay ddi va cai thién mau sic
cua bo ca cao ¢ cic giai doan tinh ché dugc thé
hién ¢ Bang 6 va Hinh 4.

3.5 Thay di chit lwgng bo ca cao theo thoi
gian ton trir

3.5.1 Ham luong acid béo tu do

Ham luogng acjd béo tu do cﬁa} bo ca cao tho
(chua qua tinh che) tang tor 1,23 dén 1,33%, bo ca
cao chi duogc loc thé hién gia tri tang tir 0,94 dén

1,23%, bo ca cao trung hoa tang tir 0,08 dén 0,12%
va bo ca cao qua tay tring ting tir 0,072 dén
0,085% sau 65 ngay ton trir. Twong quan gitta ham
luong acid béo tu do va thoi gian ton trir duoc biéu
thi theo cac phuong trinh 4, 5, 6, 7 (Bang 7) va
Hinh 5. Trong tit ca cac bién doi, phuong trinh bac
2 duoc s dung dé dién ta twong quan cta ham
luong acid béo tu do trong bo ca cao theo thdi gian
ton trir véi muirc do tin cdy tuong ddi cao (R2>0,92).
Céc phuong trinh nay thé hién tinh hitu ich trong
du doan ham luong acid béo tu do (% FFA) cta bo
ca cao (0 mdi cong doan tinh ché) trong bét ky thoi
gian nao trong qué trinh ton trir. Bén canh do, su
thay d6i mau ciia bo ca cao tho trong qua trinh ton
trlt co the dugc nhan thdy mic du rat nhe, cha yéu
d6i véi sac mau xanh (gid tri Y thay d6i) va khong
anh huong dén sac vang. Pic biét mau sic cua bo
ca cao sau khi tiy mau khong thay doi sau 65 ngay
ton trit (gia tri X va Z van duy tri nhu ban dau, chi
c6 su thay doi rat bé gia tri Y nhung khong dang ké
va kho nhan biét khi quan sat) (di liéu khong dua
ra day du ¢ day).

Bang 7: Cac phuong trinh twong quan biéu dién sw thay d6i ham lrgng acid béo tw do theo thoi gian

ton trir (ngay)

Cic cong doan tinh ché Phwong trinh twong quan R?  S6 thir tw ciia phwong trinh
Bo ca cao tho 4 =-5E-06 x>+ 0,0021 x + 1,2178 0,96 4
Bo ca cao qua cong doan loc y; = -8E-05 x2+ 0,0093 x + 0,9205 0,93 5
Bo ca cao trung hoa 3 =-1E-05 x* + 0,0014 x + 0,0753 0,92 6
Bo ca cao tdy mau Y4 =-3E-06 x> + 0,0004 x + 0,0709 0,97 7

Ghi chu: yi, 2.5 y4 la ham lwong acid béo tw do (%) cuia bo ca cao twong ing ¢ cac cong doan tinh ché: thé, loc,

trung hoa va tay mau; x la thoi gian ton triv (ngay)
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Hinh 5: Twong quan giira ham lweng acid béo tu do trong bo ca cao (qua tirng cong doan tinh ché) va
thoi gian ton trir (nhiét d§ phong 28+30°C)

4 KET LUAN

Trong qua trinh tinh ché bo ca cao, ndng do
NaOH 12% dugc su dung cho qua trinh trung hoa
do 1am giam dang ké ham lugng acid béo ty do va
han ché ton that ham luong bo ca cao sau xtt 1y. Ty
1é than hoat tinh va dat téy tréng 1a 0,6:5 cho mau
sdc bo ca cao dep nhét. Trong diéu kién kht mui
bang phuong phap chan khong, thoi gian 30 phut
cho két qua tdt trong viée loai cac chat mui bay hoi
trong bo ca cao. Bo ca cao duy tri chat luong t6t
(ham lugng acid béo tur do rat thap - khoang 0,072
dén 0,085%). Hé mau X, Y, Z tO ra hiéu qua va
dang tin cdy trong danh gia mau sic ciia bo ca cao
tir cac giai doan tinh ché va ton trit. Mau ctia bo ca
cao qua cac cong doan tinh ché ciing duoc duy tri
t6t sau 65 ngay ton trit (& nhiét do phong).
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