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ABSTRACT

The study was conducted to investigate the effects of roasting temperature
(105, 120, 135°C) and duration (30, 40 and 50 minutes), types of alkali
(Na:COs and K>CO3) with concentration (0.3, 0.5, 1, 1.5 and 2%), degree
of fineness of cocoa powder (40, 100, 140 and 200 mesh) and cocoa butter
content in cocoa powder (10, 15, 20 and 25%) on the quality of cocoa
powder. The results showed that the high roasting temperature and the
long time gave a poor quality in terms of color and flavor. Potassium
carbonate at 0.3% gave ideal color of cocoa powder. The relationship
between dispersibility of cocoa powder and degree of fineness, cocoa
butter with time was found. Cocoa powder of 15% cocoa butter gave the
better dispersibility. The effects of four types of emulsifiers and cocoa
butter content were investigated. Optimum levels for emulsifiers were
determined. It was found that emulsion stability and viscosity of whipped
mixture increased with higher levels of emulsifiers and cocoa butter
contents.

TOM TAT

Nghién ciru dwoc thuc hién trén co so khdo sat anh huong cua nhiét do
(105, 120 va 135°C) va thoi gian rang hat ca cao (30 dén 50 phut), loai
chdt kiém (Na:COs va K>CO3) va nong do (0,3 dén 2%) dén chdt lwong bot
ca cao. Ket qud cho thdy nhi¢t do rang cao va thot gian kéo dai anh huong
khéng tot doi voi mau sdc va mii vi hat ca cao. Carbonate kali dwoc sir
dung véi ham heong 0,3% cho bét ca cao cé mau sdc ly twong. Twong
quan giita mirc do phdn tan cua bot ca cao va do min cua hat, ham lirong
bo ca cao (trong bt ca cao) ciing voi thoi gian ciing dwoc thiét ldp. Mikc
do phan tan 10t thé hién voi bot ca cao chira 15% bo ca cao. Anh huong
ciia bon logi chdt nhii héa ciing dwoc nghién civu véi mike 16 wu cho tat ca
cac chat nhii héa dugc xdc dinh. Bé bén nhii tuwong va do nhot cua hén
hop tang theo ham lrong ciia chdt nhii hod va bo ca cao.

1 GIOI THIEU

Ca cao (Theobroma ca cao) dugc phan loai
thugc ho Troém (Sterculiaceae). Hat ca cao thuong
mai 13 hat da dugc 1€n men va say khd. San pham
cua ca cao nib la chocolate, bdt ca cao va bo ca

cao. Bot ca cao 1a san pham tir hat ca cao rang va
ciing duoc st dung lam nguyén liéu cho ché bién
chocolate. Mui vi ca cao quan trong cho tién trinh
ché bién chocolate va co thé phat trién qua hai giai
doan, trude tién 1a & giai doan U 1én men sau khi
thu hoach va sau do tiép tuc phat trién & cong doan
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ché bién san pham (giai doan rang). Trong cong
ngh¢ ché bién bot ca cao, khoang 50% chét béo
duoc ép ra khoi hat ca cao. Chét luwong bt ca cao
¢6 thé duoc cai thién boi qua trinh rang hat, xtr 1y
v6i dung dich kiém va chat nhii hoa dugc ap dung.
Vén dé chu yéu cua quy trinh ché bién bot ca cao 1a
san pham tao thanh c6 thé dugc chip nhan theo yéu
cau cua thi truong véi mui vi thom ngon, mau sdc
dep va murc do phan tan tot trong nude. Ca cao
duoc xir Iy v6i chét kiém co thé cai thién dugc chat
luqng, mau ca cao ddm hon, tdng cudng mui, giam
vi dang va ting muc do phan tan cua bot ca cao
trong cac dang nude ubng tir ca cao (Miller et al.,
2008). Chat nhii hoa dugc sir dung ciing nham 6n
dinh do bén nhii tuong cua bo ca cao con lai trong
bot ca cao trong nudc. Muc tiéu cua nghién ctru
nham xéc dinh cac bién phap xur 1y ca cao toi uu
trong tién trinh ché bién nham cai thién chat luong
san phim bang viéc nang cao gia tri cAm quan va
tang kha nang phan tan cta bt ca cao trong san
pham nudc ca cao udng.

2 PHUONG PHAP NGHIEN CUU
2.1 Anh huong cia ky thuft rang va Kkiém
hoa den cac chi tiéu chat lugng ciia bt ca cao

Nghién ctu duoc thyc hién tai phong thi
nghiém B moén Coéng nghé thuc pham, Khoa
Nong nghiép va Sinh hoc Ung dung, Truong Pai
hoc Can Tho va Vién K¥ thuat Chau A (AIT),
Thailand.

2.1.1 Chudn bi nguyén liéu

Hat ca cao da 1én men st dung cho nghién ctiu
duoc thu nhan tai vuon ca cao tinh Bén Tre. Ham
luong 4m cua hat ca cao khoang 5-6% (can ban
ud6t). Hat ca cao dugce séy khd & nhiét @6 70-75°C
dén khi d6 Am dat khoang 3%. Hat ca cao kho duoc
dong bao kin va trit ¢ nhiét 46 phong. Trudc khi
rang, hat duoc kiém tra mau cta ndi nhii bang may
do mau.

2.1.2 Rang hat

. Mau hat ca cao dugc rang theo ting mé 10 kg
bépg thict bi say thfmg quay voi nhiét do duoc
kiém soat tir 105 dén 135°C vdi thoi gian rang tur
30 dén 50 phut (cach nhau 10 phut).

2.1.3 Banh gid chat lwong hat ca cao rang

— Xdc dinh dp ém (Phuong phap AOAC,
1971).

Xic dinh cdc thanh phin héa hoc: ham lugng
ni-to tong s6 (%) (phuong phap Micro-Kjeldahl),
ham lugng acid (%) (phuong phap chuan d6 dua
vao gia tri pH dung), ham luong duong khir (%)
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(phuong phap Munson va Walker, 1970), ham
lugng acid amin tu do trong hat ca cao (phuong
phap Ninhydrin tric quang cai tién ciia Troll va
Cannan, 1953).

— Do mau sic hat: mau hat ca cao duogc do
bang dung cu do Model TC-P3 trong khong gian
mau CIE 1931 XYZ.

Phan tich thdng ké ANOVA duoc st dung so
sanh mau hat trong qua trinh rang va phan tich hoi
quy da bién duoc ing dung dé xac dinh twong quan
gifta cac gia tri mau cia bt ca cao theo muc do
min va ham lugng bo ca cao con lai trong bot.

2.1.4 Kiém héa

Phén ca cao (dang moéng sau khi ép tach bo)
dugc kiém hoa trong dung dich kiém (Na;COs va
K2CO3) v6i cac ham lugng thay dbi tir 0,3 dén 2%.
Nhiét do kiém soat cho cac nghién ctru nay dugc
thyc hién trong khoang 70 dén 80°C. Sau do, mau
dugc sdy kho trong khoang 24 gi¢ aé ham a 4m giam
dén 3,5%. Sau d6, kiém tra pH, mau sdc, mui vi va
kha nang phan tan cua bot ca cao.

2.2 Anh hwéng ciia cac chit nhii twong héa
2.2.1 Chudn bi mdu

Mau bot cacao 1 kg duge sir dung cho nghi@n
clru v6i ham lugng bo ca cao thay doi tr 10 dén
25% va mic d6 min cua hat tir 40 dén 200 mesh.

2.2.2 Phan tich mdu
Kiém tra d¢ phan tin ciia bjt ca cao

Phan tram nwdc tich ra (Y) dugc xac dinh 1a
lugng nuGce tach ra tir hon hop. Thi nghiém dugc
bd tri ngau nhién. Can 3 g bot ca cao va cho vao
binh chira 25 ml nuéc néng, hdn hop duge khudy
bang may khudy tir cho dén khi bot phan tan hoan
toan, sau d6 chuyén hdn hop qua dng dong cé
vach. Thé tich nu6c tach ra tir hdn hop duge ghi
nhén trong khoang 50 phit (doc dit li¢u sau moi 5
phut). Kiém tra muc do phan tan cua bot ca cao
kiém hoa va so sanh véi miu dbi chimg ciing dwoc
thuc hién ddng thoi.

Phin tich théng ké: phan tich théng ké
(STATGRAPHIC) duogc str dung dé chon md hinh
phﬁ hgp cho cac dit liéu thu thap. M6 hinh 3 dugc
dé xuat (gia tri Y) trong truong hop nay
Y =5, +ZbX +Zb X+ Z b, X, X, (3

n=1 n#m=1

Trong do: b, 1a hé sé; by, bun va by, 1a cac hé )

bc 1, bac 2 ciia phuong trinh hdi quy; X,, X, 1a
cac gia tri cua bién doc lap.
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Pé chon duge cac didu kién tdi wu, phan tich
héi quy da bién dugc ap dung dién ta su thay doi
murc d6 phan tan (hay sy tach nudc) cua bot ca cao
duoc xac dinh 1a bién phu thudc vao ham lugng bo
ca cao (trong bdt ca cao), kich ¢& hat va thoi gian
ghi nhén (ky hiéu 1a X, X, va X3, twong tng). M6
hinh dugc chon 1a mé hinh ¢6 R? cao so v&i cdc mo
hinh khac. Ngoai ra, dé kiém tra sy twong quan
gitrta 36 phan tan cua bdt ca cao va ham lugng hodc
chat kiém sir dung, mé hinh trén dugc xdy dung
dwa trén cac bién doc lap 1a ndng do chét kiém va
thoi gian xu ly.

— Do dp nhét: hdn hop nhil twong duge cho
vao cbc thuy tinh va én dinh & nhiét 20°C trong
khoang 20 phut. Sau d6 do do nhét ciia hon hop
nay trong 40 gidy bang Brookfield Viscometer.
Luc can thiét tac dong 1én truc quay ¢b dinh 1a 60
rpm, nhiét d6 trong sudt tién trinh do 1a 20+1°C.
Lap lai qua trinh do 3 1an cho mdi mau.

— D¢ bén nhii twong (ES): ES 1 kha ning tao
nhii twong bén va khong thay doi trong cac diéu
kién xtr ly. Sir dung phuong phép cua InKlaar va
Fortuin (1969), Hutton va Camphbell (1977). Cac
cht nhii hoa dugce st dung (Polysorbate, Sorbitane
monostearate va hai loai Lecithin-dang trich tir
long d6 trimg va dau dau nanh) véi ndng do thay
d6i 0,25 dén 0,7% (cach nhau 0,15%). Hai mau bot
ca cao chira 15 va 20% bo ca cao dwoc bd sung
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cic chit nhil héa va duogc khuéy tron voi tde do
20.000 rpm trong 2 phut. Ké tiép, hdn hop nhii
tuong dwoc chuyén qua 6ng ly tim va i & nhiét do
phong trong 30 phut. Sau thoi gian nay, cac 6ng
mau duogc cho vao mdy ly tAm va qua trinh ly tAm
duogc thyc hién trong khoang 30 phit véi tde do 1a
3.000 rpm. Mau dugc ghi nhan ham lugng nudc
tach ra, d0 bén nhii twong dugc tinh theo cong
thirc: ES = (mL nudc trong mau san pham ban dau
- mL nuéc tach ra) x 100%/mL nudc trong mau
san phim ban dau.

Phan tich thong ké

Do nhét va do bén nhil tuong dugc phan tich
theo phuong phap hdi quy da bién (phwong trinh
3). Trong truong hop nay, ham lugng bo ca cao cod
trong bot ca cao va ham lugng chat nhii twong hoa
1a céc bién doc lap.

3 KET QUA VA THAO LUAN

3.1 Anh hwéng cia qua trinh rang dén chat
lwgng (thanh phan héa hoc) ciia hat ca cao

Céc thanh phan hoéa hoc cua hat ca cao nhur ham
lugng nito téng s6, acid amin, ham luwong duong,
acid dugc xac dinh. Anh huéng cua nhiét do va
thoi gian rang dén su thay doi thanh phan cic chat
duoc trinh bay ¢ Bang 1.

Bang 1: Thay ddi thanh phin héa hoc (*) ciia hat ca cao trong qua trinh rang

Nhi¢t d¢ Thoi gian Ham luwgng ni- Acid amin Ham lwgng  pH Acid acetic Acid lactic
rang (+2°C) rang (phit) to tong s6 (%) Leucine (%) dwong khir (%) (%) (%)
0 0 2,099* 0,466* 5,300* 5,43° 0,135® 0,2022

105 30 2,107* 0,276" 2,300 5,49° 0,127° 0,191°

105 40 2,1002 0,145°¢ 0,520°¢ 5,56¢ 0,074¢ 0,121¢

105 50 2,150° 0,129¢ 0,450¢ 5,67° 0,054¢ 0,082¢

120 30 2,100° 0,125¢ 0,500¢ 5,604 0,072¢ 0,120¢

120 40 2,100° 0,120¢ 0,500¢ 5,624 0,069¢ 0,106

135 30 2,120? 0, 1004 0,420° 5,64° 0,052¢ 0,080°

135 40 2,140° 0,098¢ 0,430° 5,69° 0,049¢ 0,078¢

Ghi chii: *Gid tri trung binh ciia 3 lan Iap lai - Cdc gid tri trung binh di kém cdc chiF giong nhau trong cing mét cét thé

hién su khdc biét khong co y nghia ¢ murc y nghia 1%

Két qua cho thdy ham luong ni-to tong sb cua
hat ca cao khoang 2,1% (¢ tit ca cic mau thi
nghiém). Nhu vay khong c6 sy mat mat ham lugng
nay trong qua trinh rang, c6 1€ do sy hinh thanh céac
chat phirc ni-to va duong khir hién dién trong hat.
Ham luong acid amin cua hat ca cao duoc do bing
phuong phdp quang phdé va dugc x4c dinh tur
duong chuan (sir dung hop chit Leucine tinh khiét
da dugc xay dung trude). Ham lugng nay trong hat
giam tr 0,47% dén 0,098% khi rang dén nhiét do
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135°C trong 40 phuat. Trong thoi gian rang tir 30
dén 50 phit (ciing nhiét d6 105°C) ham lwong nay
thay ddi rd rét va thé hién su khac biét co v nghia.
O nhiét d rang cao hon (120 va 135°C trong 40
phut) cho thiy khong khéc biét ¥ nghia so véi rang
6 105°C trong 50 phut. Nguyén nhén chinh la do sy
hinh thanh dimethyl sulfide tor methyl-S-
methionine (Fennema, 1996). Rang ¢ nhiét do
120°C trong 40 phut da phat trién hoan toan mui vi
cua chocolate. Thoi gian rang hat ngén va nhiét do
rang thap c6 thé cho hat c6 gia tri chat lugng kém.
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Ham luong duong khur giam khoang 57% sau
khi rang 30 phit ¢ 105°C. Hau hét ham luong
duong bi mit di (85-95%) sau khi rang ¢ nhiét do
cao (135°C). Sy thay d6i mui vi c6 y nghia do su
tham gia cua duong khir trong phan ung Maillard
va su phan huy strecker (acid amin) (Yaylayan,
2003). Trong qué trinh rang, phan ung Maillard
cling phat trién mau nau va mui thom v&i ham
lwong dudng khir 13 tién chét tham gia chu yéu vao
phan ung nay.

pH cua hat ca cao chua rang la 5,43 va ham
luong acid acetic, acid lactic twong tng 1a 0,135 va
0,202%. pH cua hat ca cao rang tang sau 50 phut
rang, nguyén nhan chii yéu do sy giam ham luong
cac acid bay hoi trong qua trinh rang, dac biét 1a
acid acetic, 1a loai acid chu yéu trong hat ca cao,
thé hién sy khac biét c6 y nghia giita cac nghiém

o
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thuc. Ham lugng acid acetic giam 56,42% & thoi
gian rang dai so véi mau ca cao chua rang, giam
duoc vi chua cia san phém ca cao. Acid lactic
cling giam khoang 61% sau qua trinh rang. Nguyén
nhan cha yéu do sy phéan hily hop chét nay & nhiét
d6 cao (120-140°C) va cho thay anh hudng cé y
nghia tir cac diéu kién rang hat. Do acid nay ciing
hién dién véi ham lugng 16n trong hat ca cao, vi
véy giam ham luong acid nay dong thoi ciing lam
gidm mui acid cta bot ca cao.

3.2 Anh huéng ciia qua trinh rang dén mau
séc ciia hat ca cao

Két qua khao sat cho thiy mau sic san
phim cang dam (cac gia tri X, Y, Z déu giam) khi
rang hat & nhi¢t d§ cang cao va thoi gian kéo dai
(Hinh 1).
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Hinh 1: Mau sic ciia hat ca cao dwoc rang ¢ cac nhiét do va thoi gian khac nhau

Phén tich thng ké cho thiy su khac biét c6 ¥
nghia gitta hat ca cao dugc rang trong thoi gian 30
dén 50 phat. Nhiét d6 va thoi gian déu anh huéng
quan trong dén su thay ddi mau sic hat, tuy nhién
khong c6 su khac biét y nghia khi rang ¢ 120 va
135°C trong 40 pht.

3.3 Anh hudng ciia mirc d§ min (kich thuwée
hat) va ham lugng bo ca cao (trong bot ca cao)
dén kha ning phén tan ciia bot ca cao

3.3.1 Anh huong cia kich thuée hat

Két qua thé hién & Hinh 2 cho thdy tuong quan
gitta d6 phan tan cua bot ca cao theo thoi gian duge
xac dinh bang lugng nudc tach ra (bt ca cao chira
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15% bo ca cao), luong nudc tach ra tang theo
thoi gian. Sau 50 phut, luong nuéc tach ra nhiéu
nhét thé hién & mau bdt ca cao co kich thude
40 mesh (twong tng 0,4 mm) (24,74%) va it nhét
dbi voi mau cé kich thude 200 mesh (twong tmg
0,074 mm) (12,48%). Cac mau bot ca cao chira bo
ca cao voi ham lugng 10, 20 va 25% déu xay ra
khuynh huéng twong ty (dir liéu khong dua ra day
du ¢ day). Két qua khang dinh rang tinh chit quan
trong cua bot ca cao 1a mire d§ min cua chung. Hat
¢6 kich thudc 16n s& nhanh chong trim ling va tao
gia tri cam quan kém cho san pham sita bot ca cao
ubng hodc san pham kem.
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Hinh 2: Anh huéng ciia kich thuée bt ca cao dén khi ning tach nuéc theo thoi gian

3.3.2 Anh huong cia ham heong bo ca cao

Hinh 3 cho két qua khao sat ham lwong nudc
tach ra ctia bot ca cao cd kich thudc 200 mesh
(0,074 mm) véi ham lugng bo ca cao khac nhau.
Sau 50 phat, ham lugng nudc tach ra nhiéu nhét
(22,30%) dbi v6i bot ca cao co chira 25% bo ca cao
va lugng nudce tach ra it hon dugce quan sat ddi voi
bot ca cao ¢c6 ham lugng bo 10 va 15% (12,22 va
12,48%, tuong tng). Két qua twong tu dbi voi bot
ca cao co kich thudc khac (140, 100 va 40 mesh).
Mitric d6 phan tan cia bdt ca cao ¢ cac ham lugng
béo khac nhau thuong giam khi ham luong béo

25 7

trong bot ca cao tang. Tinh chit va nuéc kém do su
hinh thanh chét hoat déng bé mit ctia cac nhom
CH va —CO hon nhém —OH, khi bé mit cua ting
hat dugc bao phu bdi ham lugng 1én bo ca cao.
Twong quan dwoc xdy dung tir phan tich hdi quy da
bién thé hién & phuong trinh 4. Mirc d6 phan tan
ctia hon hop ting mot cach ¢ y nghia véi sy giam
ham lugng bo ca cao va tang murc d¢ min cia bot
ca cao, thé hién & cac hé sb cua bién doc 1ap (X,
X, X3) cho gia tri duong. Cac hé sb by va by
mang dau trir (-0,001 va -0,09, twong tmng), cho
thidy mirc d phan tan cua bot ca cao ting khi kich
thude hat giam hodc d¢ min cia hat tang.

% nudc tach ra

. et [\O]

(e} (9)] (e} (9] (a»)
| | | |

o

5 10

15 20 25 30 35 40 45 50 55

Thoi gian (phut)

* 10% bo cacao
A 20% bo cacao

® 15% bo cacao
X 25% bo cacao

Hinh 3: Anh huéng ciia ham lrgng bo ca cao con lai trong bt ca cao (kich thwéc hat 200 mesh) dén
kha nang tach nwéc theo thoi gian

Y =-19,84+0,32 X;+1,89 X»+0,096 X5+0,01
X1X2-0,001 X;X5-0,009 X>Xs )

R2=0,90 SEE=3,847

Trong d6: X; 1a thoi gian (phat), X> 1a ham
lugng bo ca cao (%) va Xj; 1a kich thudce cta hat ca
cao (mesh).
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3.4 Anh huwéng ciia qua trinh kiém héa dén
kha ning phin tian va mau sac ciia bt ca cao
3.4.1 Mukc do phan tan

Két qua nghién ctru cho thiy murc d6 phan tan
clia bot ca cao ting c¢6 y nghia so véi mau dbi
chimg nhung lai khong thé hién su khac biét y
nghia vé mirc d6 phan tan khi sir dung ham luong
chit kiém trong khoang 0,3 dén 1,5%. Véi thoi
gian xu ly 50 phut, gid tri trung binh cia ham
lwong nudc tach ra la cao nhat (13,73%) va khong
thé hién sy khac biét dang ké vé6i cac ham luong
con lai (5,90-6,97%). Nguyén nhén chinh la do khi

% nudc tach ra

Thoi gian (phut)
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xu ly chit kiém, cac hat ca cao truong no vat 1y,
thanh phan tinh bot cua hat ciing trrong né va lam
tang kha nang phén tan cta hat trong nudc. Phan
tich theo md hinh da bién dbi voi chat kiém st
dung 1a K,CO3 dugc thé hién & phuong trinh 5.

Y, = 4,087+0,319 X;-11,832 X,-0,0002
X, 247,558 X,2-0,151 X, X, 5)
R2=089  SEE=167

Trong trudng hop nay, cac h¢ s6 hoi quy bac 1 va
bac 2 déu theé hién y nghia cho ca hai bién thoi gian
va nong do chat kiém.

B Na2CO3 0.3%
Na2CO03 0.5%
Na2CO03 1%

[0 Na2CO3 1.5%
& Mau dbi chimg

5
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Hinh 4: Anh huéng ciia ham luong Na>CO; xir Iy dén kha ning mirc d phan tin ciia bgt ca cao trong nuée

Két qua phan tich hdi quy da bién trong truong
hop str dung chat kiém la Na,CO; dugc cho & md
Hinh 3.

Y, = 3,85+0,33 X;-11,42 X,-0,0002 X;*+7,35
X52-0,118 X1X> (6)

R2=0,88 SEE = 1,70

Trong do6: Y, 1a mirc 6 phan tan cua bot ca cao
(dugc xac dinh 1a % nudc tach ra) tir hon hop khi
xir Iy bang K»CO3; Y 1a mirc d6 phan tan ciia bot
ca cao (dugc xac dinh tr % nudc tach ra) tir
hén hop khi xtr 1y bang Na,COs; X, 1a ham lugng
bo ca cao (%) va X, 1a ndng d6 ciia K,COs hodc
Na,CO; (%).

Anh huéng ciia ham lugng Na,COs xir 1y dén
mure do phan tan bot ca cao trong nude duge bi€u
thi & Hinh 4. Két qua tuong tu thé hién doi vdi qua
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trinh xir Iy bang K,CO; (dit liéu khong dua ra day
du ¢ day).

3.4.2 Quan h¢ giita pH va mau sdc hat ca cao
rang theo ham lwong chat kiém

Dir liéu pH va mau sdc bot ca cao dugc xu ly
bang cac chat kiém Na,CO; va K,CO; duge trinh
bay & Bang 2. Két qua cho thidy ham lwong acid
cua bot ca cao dugc xac dinh thong qua gia tri pH,
1a chi tiéu do luong chét lugng cia bot ca cao trén
thi truong. Gia tri pH cia bt ca cao xur ly véi 2
loai chat kiém hau nhu khong khac biét nhiéu, tuy
nhién 0,3% K,COs st dung cho mau séc bot ca cao
dep hon so v&i Na,COs va twong tu v6i mau chudn
(mau bot ca cao t6t trén thi truong). Gia tri pH cta
bot ca cao khong duge thip hon 5 do & pH nay bot
ca cao c¢6 mui vi kém va khong thé hién mui dic
trung cta chocolate.
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Béang 2: Mau sac va pH cia bot ca cao theo cac chat kiém va nong d¢ si dung (*)

Chit kiém xir ly Gia tri X GiatriY Gia tri Z pH
Mau ddi chimg 13,332¢ 11,508¢ 6,292° 5412
Mau chuin 14,825 11,9822 6,786 6,40°
K>CO; (%)
0,3 14,9722 12,8322 6,864 6,04°
0,5 10,710° 9,398f 5,306° 6,19¢
1,0 10,4082 9,208f 5,388% 6,269
1,5 10,962¢f 9,722¢ 5,604< 6,36°
2,0 3,670 3,1121 2,440" 8,268
N32C03 (%)
0,3 13,5960 11,790 6,260P 6,01
0,5 11,6744 10,3824 6,422° 6,06
1,0 11,030¢ 9,742¢ 5,682¢ 6,269
1,5 10,082" 8,932¢ 5,198¢ 6,31¢
2,0 4,170 3,480" 2,392f 8,19f

Ghi chii: (%) 86 liéu trung binh ciia 5 lan Idp lai - Cdc chiF giong nhau di kém theo cdc trung binh nghiém thire biéu thi
su khdc biét khong co y nghia o mirc y nghia 5%

3.5 Anh hwéng ciia cac chit nhii hoa dén cac

MOoi quan h¢ gilta cac gia tri mau cia bdt ca cao O A s & . .
dac tinh ly hoc cua hon hop bot ca cao trong nudc

(X, Y, Z) va pH dugc xay dung dga vao dir li¢u thu ) : :
thap. Phéan tich hoi quy da bién trong phan tich 3.5.1 Anh huong cua chat nhii ha den do
thdng ké dugc ap dung dé dién ta mbi twong quan nhot cua bot ca cao trong nuoce

nay (phuong trinh 7 va 8) vdi twong quan cao dugc
tim thdy (R2>0,99). Nhu vay, c6 thé du doan d&
dang va chinh xac gia trj pH bot ca cao kiém hoa
theo céac gia tri mau do dugc.

Két qua nghién ciru anh huong ciia ham lugng
céc chit nhii hoa dén d6 nhét ciia nude udng ca cao
duoc trinh bay ¢ Bang 3. BD§ nhét clia cac dung
dich nhii trong thip khi st dung ndng do6 cac chat
Y, = 16,084-6,6843 X,+8,284 X,-3,7985 0,25 va 0,4% va cao nhét & ndng d6 0,55-0,7%. Do

X5+0,0074 XXX (7 nhét dung dich thuong tang truge khi chuyén pha
va su tang d6 nhot 1a mét dac diém cua 16p kem bo

R, =0,989 SEE =0,2205 ty nhién dugc hinh thanh. Thoi gian danh khudy
Y, = 92885214 X;+6,449 X»-1,766 kéo dai thuong dua vao hén hop nhiéu bot khi nho
X5+0,0026 X;1X>X3 (®) va chung két hop lai tao thanh mang bot min trén

16p kem bé mit, két hop voi khong khi va anh

R,=0,997 SEE =0,1168 huong dén sy hop nhat bé mit phan gidi cua chat

Trong d6: Y1 va Y la gia tri pH cua bot ca cao béo va nudc. Két qua ghi nhan cho thay hau nhu
xtr Iy véi cac néng d6 KoCOs va Na,CO; khéc khong c6 su khac biét y nghia vé do nhét dich ca
nhau, twong Ung; X, X» va X; 1a cac gia tri X, Y cao khi sir dung lecithin ¢ ca hai dang va do nhét
va Z cua bdt ca cao xir 1y v6i cac nong do chit dung dich cao nhat dat dugc vdi polysorbate va
kiém (K2COs hodc Na,COs). sorbitan monostearate.

Bing 3: P9 nhét ciia bdt ca cao (danh khudy) véi cac ham hrgng chit nhii hoa

Ham lwong chit Polysorbate Sorbitan  Lecithin (Iong d6 Lecithin (dAu thuc
nhii héa (%) monosterate trirng) vat)
0,00 2,3252 2,3252 2,338 2,3252
0,25 3,250P 3,637° 2,875° 3,063°
0,40 3,425b 3,837° 2,963° 3,163
0,55 3,950¢ 4,112¢ 3,275¢ 3,213
0,70 4,075¢ 4,338¢ 3,400¢ 3,263¢

Ghi chii: (%) 86 liéu trung binh ciia 5 lan Idp lai - Cdc chit giong nhau di kém theo cdc trung binh nghiém thyc biéu
thi sy khdc biét khong co y nghia ¢ murc y nghia 5%
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3.5.2 Anh hong cia chit nhii héa dén d bén
nhil tuong (ES) cua bot ca cao

Anh huéng cua cac chit nhii hoa dén d6 bén
nhil twong theo ham lugng bo ca cao con lai trong
bot ca cao duogce trinh bay ¢ Hinh 5. Sy khac biét vé
ES chu yéu phu thuoc vao ham lugng bo ca cao
trong bot ca cao. Dic diém khac biét nay chu yéu
do bo ca cao nhanh chéng dwogc hép thu tai bé mit
phén gidi 2 pha béo va nudc va tao thanh 16p mang

—_ —

Do bén nhil tvong (%)

AN
o o o

nhil trong (%)

49
£ 39

o 29
2 10

Bo cacao (%)

C.

D6 bén nhil twong (%)

Do bén nhil tuong (%)
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bén xung quanh giot béo, bao vé chung chdng lai
su két bong, hop nhét lai va tach béo. Do vay, ca
bo ca cao, chit nhii hoa va ham lugng cia ching
anh hudng quan trong dén d6 bén nhi tuong. Do
bén nhil teong dat dugc cao nhét khi bo ca cao
hién dién trong bot ca cao la 20% voi sorbitan
monostearate (hodc polysorbate) 0,55% duoc st
dung (khong khic biét ¥ nghia so véi nong do
0,7%). Thoi gian khong anh huong dén do bén nhii
tuong & tit ca cac thi nghiém.

11.1

9.1

71

5.1 060'8
3.110 ) ;Qia

¥
Bo cacao (%) =
b.

Bo cacao (%)

d.

Hinh 5: b9 bén nhii twong ctia hdn hop dwgce xir 1y véi (a) polysorbate, (b) sorbitan monostearate, (c)
Lecithin (10ng dé trirng) va (d) Lecithin (dau ddu nanh)

4 KET LUAN

Bot ca cao c6 mui thom, mau dep va vi chua
giam khi hat dugc rang ¢ 135°C trong 40 phut va
kiém hoa bang K,COs ¢ nong do 0,3%. Do phan
tan cta bdt ca cao anh hudng bdi d§ min cua hat,
ham luong bo ca cao va nong do chat kiém sir
dung. Bot ca cao c¢6 ham lugng bo ca cao 15% thé
hién kha nang phan tan t6t trong nudc. Do bén nhii
twong cao khi st dung sorbitan monostearate va
polysobate véi nong do 0,55%, san pham nudc
ubng ca cao c6 do nhot cao va do phan tan tot.
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