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ABSTRACT

The effects of changing in composition and adding of coconut oil and
milk powder on physical states and rheological properties of cocoa
powder/cocoa butter mixtures were investigated. The aim of this study is
to keep the product quality at the right temperature and then consumer’s
acceptance. The viscosity, hardness and the solidification temperature of
cocoa powder/cocoa butter mixtures reduced when cocoa butter content
increased or cocoa butter was replaced by coconut oil, or cocoa powder was
replaced by milk powder. The viscosity (at 31°C and 50°C) significantly
decreased in accordance with an increase in cocoa butter (from 40 to
50%), addition of coconut oils (from 10 to 20%) and replacement of cocoa
powder by milk powder (from 5 to 10%) by weight. The cutting and
breaking hardness of mixtures (at 10°C and 20°C) decreased sharply when
the cocoa butter content was more than 50% of the mixture by weight.
The solidification temperature of mixtures decreased from 24°C to 20°C
when the coconut oil ratio increased from 20% to 40% of mixture weight.
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powder on the viscosity and hardness of mixtures of cocoa powder and cocoa butter. The Journal
of Agriculture and Development 18(4), 70-80.

Tap chi Nong nghiép va Phat trién 18(4)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh 71

Anh hudng ctia dau dita, sita bot dén do nhét va do ciing ctia hén hgp bot cacao/bo

cacao

Trudng Nit Ha Uyén, Tran Thanh Giang & Nguyén Trong Bach*
Khoa Coéng nghé Thyc Phdam, Truong Pai hoc Nha Trang, Nha Trang

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 18/07/2018
Ngay chinh stta: 02/03/2019
Ngay chap nhan: 02/04/2019
Tu khéa

Bot cacao/bad cacao

Dau dua

Do ciing

Do nhét

Stta bot

*Tac gia lién hé

Nguyén Trong Bach
Email: ntbachnt@ntu.edu.vn

1. Dat Van Dé

Socola 1a mot trong sd nhitng san pham c6 gia
tri 16n tit cay cacao, dudce nhiéu ngudi wa chuong
va st dung ngay cang nhiéu. Tuy nhién gia thanh
socola con kha cao vad khi bdo quan ngoai thi
trudng van con kha khé khan, can phai duge bao
quan & nhiét do thap, néu khong rat dé tan chay.
Thanh phan chinh clia sécola bao gdm bo cacao
va bot cacao (Afoakwa & ctv., 2007), viéc nghién
cttu tinh chét ctia hén hop cac nguyén licu sé gitp
hiéu 16 vé cau tric, mic do chay thong qua do
nhét hon hop socola 16ng dé thiét ké qua trinh
bom day, van chuyén, rét khuon,...; dong thoi t§
lé cAc thanh phan ciing 4nh huéng dén do cing
ctia khéi socola sau két tinh. Trong hai thanh
phan chinh ctia sdcola thi bo cacao 14 mot trong
nhitng loai c6 gia tri nhat trong sd cac loai chat
béo nhiét d6i (Afoakwa & ctv., 2007). Tuy nhién
trong nhitng nim gan day, san lugng bo cacao
bi han ché bdi diéu kién canh téac kho khan va

TOM TAT

Trang thai va tinh chéat luu bién ctia hdn hgp bot cacao/bd cacao dude
khao sat khi thay déi thanh phan va ti 1é ctia hdn hop bing cach bd sung
dau dira hoic sita bot vio hén hgp lam co sé cho viéc chon ti le dau dita
hoiic sita bot bd sung vao san pham socola, huéng dén viec giit chat lugng
san pham & diéu kién nhiét do phit hgp, dem san pham dén gan véi ngudi
tiéu dimg hon. Do nhét, do ciing va nhigt do két tinh héa rin ctia hdn hgp
bot cacao/bd cacao gidm khi tang ti 1¢ ba cacao hodc diing dau dira thay
thé bo cacao hosic diing sita bot thay thé bot cacao. Do nhét (6 31°C va
50°C) gidm manh khi ti 1& bo cacao ting tit 40% dén 50% khdi lugng hén
hop, hoac khi ding dau dira tit 10% dén 20% khdi luong hdn hgp hoic
dung sita bot tit 5% dén 10% khéi lugng hdn hop. Do ciing cat va do cing
v3 ctia hén hop (& 10°C va 20°C) giam manh khi ti 1é bo cacao tang hon
50% khdi lugng hdn hgp. Néu thay thé qua nhidu bot cacao bing sita bot
(40 - 60% khbi lugng hén hgp) sé lam cau tric ctia socola khong chit ché,
khi cit hoac lam v& xuat hién nhidu vun nhé do chit rin khong duge 4o
ngoai tét bdi bo cacao. Nhiét do két tinh héa ran ciia hén hgp gidm ti
24°C xubng 20°C khi tang ty 1& dau dira tir 20% dén 40% khéi luong hén
hagp.

sau bénh trong khi nhu cau bo cacao ting cao
& cac nudc dang phat trién va gia cacao thé gisi
ngay cang tang (Afoakwa & ctv., 2007). Vi ly do
d6, viéc nghién cttu thanh phan thay thé bo ca-
cao gitip nha sdn xuét giam dudc chi phi nguyén
ligu chinh, tang gia tri dinh dudng, hai hoa lgi ich
kinh té nhung vin dap tng dudc cac diéu kién bao
quan, sit dung san pham trong thiec té 1a diéu can
thiét.

Trén thé gidi da c6 nhitng nghién citu vé sy dnh
hudéng clia mot s6 loai dau nhu dau co, dau dita
(Limbardo & ctv., 2017) dén nhiét do tan chay
ctia hdn hop bo cacao va dau dita; sy 4nh hudng
ctia ngudn chat béo trong socola (Timms, 1980;
Full & ctv., 1996; Gabriele & ctv., 2008); anh
hudng cia loai sita bot (Liang & Hartel, 2004;
Ackar & ctv., 2015) hay tinh chat ctia socola
den/trang va socola sita (Briggs & Wang, 2004;
Afoakwa & ctv., 2008; Ardakani & ctv., 2014)
cing dugc nghién cttu. Tuy nhién, ¢ Viét Nam
chua c6 nhiing nghién ctu chuyén sau nao dugc
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cong bd vé sy hinh thanh trang thai, tinh chit luu
bién ctia hén hgp bot cacao/bo cacao c6 ngudn
gbc tai Viet Nam hay hén hgp ciia ching khi ¢
bd sung dau dita hodc sita bot. Trong nghién ciiu
nay, dau diuta dudc khao sat thay thé bo cacao
do dau dira 13 mot chat béo dude sdn xuét trong
nuée c6 san lugng 16n. Bén canh dé, viéc khao
sat bo sung sita bot thay thé mot phan bot cacao
gitp san pham socola tang gia tri dinh dudng.
Két qua nghién cttu sé 1am cd s3 cho cac nghién
citu tiép theo dé t6i wu cac thanh phan trong san
xuit socola nhu lugng dau dia va sita bot, viee
hiéu dudc cac tinh chat dic trung ciia sécola ma
tit d6 nha san xuit tim dugc qui trinh san xuét
tao san pham téi wu, phit hop véi ting ving dia
1§ khéac nhau cho cac loai san pham socola dong
thoi dinh huéng ngusi tiéu dung st dung, bao
quan san pham hop 1y hon.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lidu

Bot cacao, bo ca cao la san pham ciia Cong ty
TNHH Cacao Nam Truong Son, Diklak. Lo san
pham st dung duge san xuat ngay 16/01/2017 va
¢6 han st dung ngay 16/07/2018.

Dau dita duge san xuat ngay 13/03/2017 tai
Cong ty C6 phan dau thyc vat Tuong An va co
han st dung ngay 13/03/2019. Sita bot nguyeén
kem Dutch Lady (19% protein; 22,8% chat béo;
48,4% cacbonhydrat; 3,5% nuéc va 6,3% thanh
phan khic) ctia Cong ty TNHH Friesland Camp-
ina, thuoc 16 san xuat ngay 03/10/2016 va ¢6 han
st dung ngay 03/04/2018.

2.2. Chuén bi miu

C6 03 nhém mau duge khdo siat: Nhom mau
nguyén chat (M, gom c6 bo cacao va bot cacao);
mau nghién cttu anh hudng ctia dau dia (MCO,
c6 dinh bot cacao 50%, 50% con lai 1& chat béo
bao gom bo cacao vh dau dita); vA mau nghién
cttu dnh huéng clia sita bot (MMP, ¢6 dinh lugng
bo cacao 30%, 70% con lai 1& bot cacao va sita
bot).

Chuéan bi 100 g mdi mau véi ti 1é cac thanh
phan theo Bang 1. Khudy trén déu hén hop, gia
nhiét § 50 & 2°C trong 15 phiit va dong héa bing
thiét bi khudy tron Philips blender HR2115 (thuc
hién 5 lan, méi lan 30 giay). Sau d6 rét vao cac
ong nghiém nép kin (duong kinh 1,5 cm, cao 12
cm), dit trong bé 6n nhiet TC-502 (Brookfield,

Hoa Ky¥) tai cac nhiét do khac nhau dé tién hanh
quan sat trang thai 16ng-ran ciia ting mau.

Bang 1. Ty le % khéi lugng cac thanh phan trong
hén hop

Bo cacao/ Bc\i cacao/ Bo cacao/
bot cacao dau diura/ bot cacao/
(M) bot cacao stta bot
(MCO) (MMP)
30/70 50/0/50 30/65/5
40/60 40/10/50 30/60/10
50/50 30,/20/50 30/50/20
60,/40 20,/30/50 30,/40/30
70/30 10/40/50 30,/30,/40
80,20 0/50/50 30,/20/50
- : 30,/10/60

Déi véi viec xac dinh do nhét ciia hén hop: Sau
khi quan sat trang thai, tién hanh do do nhét cac
méu M, MCO, MMP & nhiét do tan chay (50°C)
va nhiét do rét khuon (31°C).

Déi v6i viec khao sat su thay déi do ciing cit va
d6 ctng v& ciia mau M, MCO, MMP: Tién hanh
r6t khuon ( dai X rong = 30 x 20 mm) hdn hgp
sau dong héa v6i do day 5 mm 1di giit lanh & cac
nhigt do (5°C, 10°C, 20°C) trong 15 git. Mau sau
khi duge én dinh trang thai nhanh chéng duge do
dd cing v3/do cing cit ¢ nhiet do phong 6n dinh
tai 259C.

2.3. Phuong phap nghién citu va xit 1y sé lidu
2.3.1. Phuong phap quan sat

Hén hop sau dong héa dude rét vao trong 6ng
nghiem day kin nip dé tién hanh quan sat. Mau
duge dit trong bé én nhiet TC-502 (Brookfield,
Hoa K¥) ¢ 50°C, sau d6 tién hanh gidm dan nhiét
do xudng 5°C theo timg nac nhiet do (40°C, 35
- 20°C, 15°C, 10°C, 5°C), tai mdi nhiet do giit
nhiét trong 45 phit dé én dinh cau tric rdi quan
sat. Lay éng dyng miu ra va nghiéng 6ng néu
khong thay mau chay thi coi d6 la trang thai da
két tinh hoéa ran. Ghi nhan trang thai, nhiet do
héa ran két tinh ctia hén hop.

2.3.2. Phuodng phéap phan tich luu bién

Do do nhét: Xac dinh bang may do do nhét
Brookfield Viscometer LVDV I — Prime (Hoa
Ky). Mau léng sau khi duge dong héa duge rét
vao 6ng chita mau, dat vao bé 6n nhiét clia may
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Brookfield tai nhiét do do (50°C hozc 31°C) trong
20 phut, khi nhiét d6 méu én dinh tién hanh do
mau v6i cdc dau do thich hop (sd 63 hodc 64) &
toc do do 100 vong/phiit.

Do do6 cting: Do cing v (Fracturability) va do
cting cit (Hardness) 1a Iyc ma khi nén ép tai do6
lam cho méu ran bi v& ra hay lyc 16n nhat can
thiét dé cit dit mau ran (Mochizuki, 2001). Do
cting vd va do cting cit cia mau ran (30 x 20 mm)
c6 chidu day 5 mm dudc xac dinh bang thiét bi
do lurru bién Sun Scientific Rheometer CR-500DX
(Nhat Ban) véi cac dau do tuong ting la dau do s6
3 (dudng kinh 10 mm, xem Hinh 1 (trai)) va dau
do s6 10 (dang phéng, xem Hinh 1 (phai)). Mau
sau khi dugc giwt dé c6 dinh ciu tric & 5, 10 hay
20° (15 giv) sé dugc dem do nhanh tai nhigt do
phong bing ché do nén (compression test) c6 toc
do di chuyén ctia dau do khi nén 1a 1 mm/giay.

Hinh 1. Dau do s6 3 (trai) va s6 10 (phai).

2.3.3. Phuong phap xit 1y s ligu

Cac thi nghiém dugc thyc hién 3 lan, két qua
thu duge 1a gia tri trung binh ctia cac lan do. Xt
Iy s6 lieu va vé biéu dé biang phan mém Origin
8.5.1 (ban quyén dugc cung cap bdi phong thi
nghiém PCI thudc vien IMMM, Cong hoa Phap).

3. Két Qua va Thao Luan

3.1. Anh huéng cta ty 1é bo cacao/bdt cacao
dén trang thai, d6 nhét va d6 ciing cta
hén hop

Trang thai ciia hon hop bo cacao va bot cacao
(M) véi céc ty 1 khac nhau tai cac nhiet do duge
biéu dién & Hinh 2. Su két tinh héa rén ctia hén
hop dude quyét dinh bdi sy c6 mat ciia bo cacao
(Limbardo & ctv., 2017), nhi¢t do két tinh c¢6 xu
huéng ting dan véi cac mau cé ty lé bo cacao
thap (< 50%), khoang tir 24°C dén 29°C. Hén
hop (M) khi dong héa sé xay ra hién tugng bo
caca tan chay va bao phti ngoai cac hat bot cacao.
Vi vay khi ham lugng bo cacao cang thap thi 16p
40 pht ngoai cac hat bot cacao cang mong va
chiing nhanh chéng két tinh v& sém hinh thanh
céc tuong tac gitta cdc hat bot cacao (Glicerina
& ctv., 2016) khi nhiet do gidm. Ham lugng bot
cacao dusi 50% thi nhiét do két tinh cfia hén hop
6n dinh ¢ 23°C do tai nhitng ty 1é nay lugng bo
cacao da bao phi kin va bao hoa nén nhiét do
két tinh chi phu thudc vao sy c6 mit clia chat
béo (bo cacao) ma khong phu thudce vao cac hat
bot cacao nita.

Do nhét ctia mau c6 ty 1& bo cacao/bot ca-
cao khéc nhau 6 50°C va 31°C dugc trinh bay tai
Hinh 3. Khi tang ty 1€ bo cacao thi do nhét gidm,
diéu nay 14 do bot cacao duge bao phii béi 16p bo
cacao cang nhiéu va chiing phan tan trong pha
chat béo do dé gidm kha ning khang dong chay,
hén hgp sé 16ng hon va do nhét gidm (Cheval-
ley, 1975; Afoakwa & ctv., 2009; Glicerina & ctv.,
2016). Dong thoi, theo quan hé gita do nhét va
nhiét do ctia Arrhenius thi nhiét do cang téing
do nhét cang giam (Gao & ctv., 2015), do dé do
nhét ctia hén hop & nhiet do 31°C cao hon so véi
& nhiet do 50°C. Mat khac, theo thuyét chuyén
dong nhiét Brown, nhiét do cang tang thi dong
ning cac phan tit cang 16n va van toc chuyén dong
ctia phan tit cang cao. Vi vay, ¢ 31°C dong nang
clia cac phan tit trong hén hgp thap hon, tdéc do
chay cham hon va do nhét trung binh cao hon so
véi hén hop & 50°C, tuy nhién sy khac biet gia tri
do nhét gitta hai nhiét do nay khong c6 y nghia
théng ke (kiém dinh gia tri trung binh hai mau
doc lap T-test trong mém SPSS, phién ban 17.0).

Hinh 4a va 4b biéu dién do ciing cit va do cing
v clia mau c6 chiéu day 5 mm vdi ty 1é cac thanh
phan khac nhau tai nhiét do lam lanh 5°C, 10 °C
va 20°C. Do cting cit va do ciing v& giam khi tang
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Hinh 3. Anh huédng ctia 1é bo cacao/bot cacao dén
do nhdét.

ty 1& bo cacao trong khéi mau hay tiang nhiét do
lam lanh. Hon hop ¢6 ty 1é bo cacao 16n, bo sé bao
phii bot cacao nhiéu hon, tuong téc giita cac hat
cacao vdi nhau sé giam (Glicerina & ctv., 2016)
nén khi dua ra moi truong khong khi bén ngoai
hoén hgp sé nhanh tan chdy hon, ¢6 do cing khi
do Iyye cat va Iue ép v thap hon cdc mau cé ty 1é
ba cacao thap hon.

T két qud thé hién trén Hinh 4, miu dugc
két tinh & nhiét do cang thap thi can lyc pha vo
cAu trac cang 16n. Tai nhiet do lam lanh 10°C
va 20°C, do ctng cit va do cing v& clia mau
phu thuoc vao ty 1é cac thanh phan phdi tron:
do cting cat gidm manh khi ham lugng bo cacao
16n hon 60% va do ciing vé gidm manh khi ham
lugng bo cacao 16n hon 50%. Tuy nhién & 5°C,
do cimg it thay ddi khi thay ddi ty lé cac thanh
phan, diéu nay chitng t6 khi nhiet do cang thap
thi bo cacao cang nhanh két tinh, cAc mam tinh
thé xuAt hien nhanh hon va nhiéu hon tao khéi én
dinh va viing chic (Awad & Marangoni, 2006). O
nhiét do cao hon, anh huéng cta ty 1é cac thanh
phan 16 rang hon dic biet tai 20°C, cac tinh thé
két tinh nhé hon c¢é ning lugng tu do thap hon
nén c6 su dich chuyén vé huéng c6 tinh thé két
tinh 16n hon (Awad & Marangoni, 2006), vi vay
lyc cit gidm va do cing vé thip vi khi d6 mat
do tinh thé chat béo gidm, cac khong gian mé sé
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Hinh 5. Trang thai 16ng (e) — rdn (A) ciia hén hgp bo cacao/bot cacao c6 bd sung dau dira.

duge dién day bdi bo cacao nén mau dé bi lam
mém khi ting nhiet do (Afoakwa & ctv., 2009).
Dong thoi nhu giai thich trén thi 4&nh hudng clia
mat do bot cacao dong vai tro quan trong, nén khi
tang ham lugng bo cacao tuong tac giita cac hat

bot cacao véi nhau sé yéu di (Glicerina & ctv.,
2016) dan dén do ctng cit va do cing vo gidm.
Sy anh hudng ctia chidu day mau cling duge khéo
sat va két qua cho thiy vdi chidu day 10 mm, dnh
huéng clia ty 16 cac thanh phan, nhiét do cling c6
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xu huéng bién déi tuong tir nhu miu cé chiéu day
5 mm (két qué khong duge trinh bay).

3.2. Anh huéng ctia dau dira dén trang thai,
dé nhét va dd citng ctia hén hop

Trang thai ctia mau (MCO) c6 chita dau dira
thay thé mot phan bo cacao tai cac nhiét do dudge
thé hien ¢ Hinh 5. Khi thay thé bo cacao bing
dau dita tit 0 - 100% tong lugng chit béo trong
hén hgp (50%), nhigt do két tinh héa ran gidm
dan tir 24°C dén 20°C va én dinh & nhiét do nay
khi ting ty lé dau dira hon 20% khéi lugng hén
hagp.

Diéu nay c6 thé duge giai thich dya trén hieu
ting "eutecti". Hén hgp "eutecti" duge dinh nghia
14 mot hén hgp ciia hai hodic nhidu thanh phan
thuong khong tuong tac dé tao thanh mot hén
hop méi, nhung theo mot ty 16 ndo do, tc ché qua
trinh két tinh ca nhau din dén mot hé c¢6 diém
néng chdy thip hon mot trong hai thanh phan
(Gala & ctv., 2013). Mic du hai thanh phan bo
cacao va dau dira c6 tinh chéat tuong ti nhung
khi phdi tron véi nhau ching khong tuong thich
(Afoakwa & ctv., 2007) da tao nén mot hon hop
"eutecti" lam nhiét do két kinh gidm xudng so
v6i hén hop chi ¢6 bo cacao. Chit béo bio hoa
trong hén hop sé quyét dinh dén nhiét do tan
chay, hay két tinh ctia hén hgp, ty 1é axilt béo
béo hoa cang 16n thi nhiét do chuyén trang thai
cang cao va ngugce lai (Limbardo & ctv., 2017). Vi
vay khi thay thé bo cacao bing dau dira, axit béo
khong bao hoa tang lén din dén nhiét do chuyén
trang thai gidm dan. Khi & trang thai long tai
nhiet do 31°C hay 50°C, do nhét ciia céc hén
hop gidm manh khi thay thé bo cacao bing dau
dita dudi 20% tong lugng chat béo, sau dé cé xu
huéng gidm it hon khi ty 1@ dau dira thay thé
tang len (Hinh 6). Stc cing bé mat cia dau dua
la 33,6 mN/m (25°C) cao hon ctia bd cacao la
14,2 mN/m (Rodrigo & ctv., 2005), nén khi sitc
cdng bé mat cang 16n thi kha ning bao phi bé
mit hat cacao cang kém, dan dén kha ning bao
phtt dé lam bén hé ctia ddu dita kém hon bo cacao
(gidm kha ning tuong tac gitta cac hat ba cacao).
Do d6 cau tric hén hgp hinh thanh 1éng 180, méat
kha nang khang dong chdy nén do nhdt giam.
Tuong tu nhw mau (M), két qua ciing cho thay
rang do nhét ctia hdn hgp (MCO)  nhigt do 31°C
cao hon so v6i do nhé & nhiet do 50°C, tuy nhién
khong ¢6 sy khac biét 16n do tai nhitng nhiét do
nay tinh thé chat béo hinh thanh nhitng dang cau
trac chung.

Bo cacao (%)
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Hinh 6. Anh huéng cta ty lé bo cacao/bot ca-
cao/dau dira dén do nhét.

Trong khi dé, & trang thai ran sy néng chiy, do
cting ctia hdn hgp mau (MCO) ¢6 su phu thuode
déng ké ctia dau dita. Tai 5°C, mau c6 do cing
cit gidm tir 324 N (mau khong c6 dau dira) xudng
230 N khi thay hoan toan bo cacao bing dau dita
(mau 50% dau dira) (Hinh 7a). Tuong tu, su thay
d6i 4nh hudng ctia dau dita dén do cing cét ciing
it hon tai 10°C, sy khéac biét giita hai nhiet do
nay chtt yéu xay ra tai nhitng hén hgp cé ty le
bd cacao cao hon dau dita. Nguyén nhan clia sy
khac biét nay c6 thé do anh hudng dong thsi clia
nhiét do cting nhw tuong tac gitta cac hat cacao
(Do & ctv., 2007). O nhiet do thap hon, lic nay
mang luéi cau tric vitng chic dude hinh thanh
lam tang lye khi cit. Tuy nhién khi ty 1é chat béo
(dau dita) tang thi kha ndng bao pht hat cacao
kém hon do stic cang bé mit thip lam dnh huéng
dén tuong tac gitta cac hat cacao. Trong trudng
hop nay do lugng chéat béo di 16n (50%) lam cho
cac hat cacao bi phan tan trong 16p chat béo két
tinh hoéa ran, diéu nay 1y giai tai sao khéng c6 su
khac biét vé do ciing khi ép nén khi thay thé bo
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Hinh 8. Trang thai 16ng () — rdn (A) ciia hén hgp bo cacao/bot cacao cé bd sung sita bot.

cacao biang dau dita 13 do chtng da héa ran hoan hudng clia ty 1é cdc thanh phan chat béo, nhiet

toan tai nhiet do 5°C va 10°C (Hinh 7a,b).

Anh hudng ctia chidu day mau ciing dugce khao
sat va két qua cho thay véi chiéu day 10 mm, anh

do ciing ¢6 xu hudéng bién ddi tuong tu nhu mau

bay).

c6 chiéu day 5 mm (két qua khong dugc trinh
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3.3. Anh huéng cua sita bot dén trang thai, do
nhét va d6 citng ciia hén hop

Két qua khao sat trang thai mau (MMP) cb
dinh 30% bo cacao v 70% con lai thay déi ty le
gitta bot cacao va sita bot theo nhiet do duge thé
hién trong Hinh 8. Nhiét do két tinh hoa rin cia
cac mAu them sita bot (28°C) thap hon mau (M)
(29°C) do tao thanh hén hop "eutecti" lam gidm
nhiét do két tinh (Awad & Marangoni, 2006) vi
khi bd sung stta sé lam tang luong chat béo trong
hén hgp, chit béo trong sita khéng chi bao vé sy
két tinh bo cacao ma con la tic nhan gay ra sy
chuyén déi ciu tric dang V sang dang VI ciia bo
cacao, do dé né lam thay d6i nhiét do két tinh
héa rén hay tan chdy ctia hdn hgp (Rios & ctv.,
2014).

Bot cacao (%)
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Hinh 9. Anh huéng ciia t§ lé bo cacao/bot cacao/sita
bot dén do nhdt.

Khi phéi tron sita bot vao hén hgp bo ca-
cao/bot cacao, stta bot sé tuong tac véi bo cacao
tao nén mot hdn hgp chat béo khong tuong thich
hoan toan (Chevalley, 1975), ham lugng chat béo
tang va xay ra hiéu ting “eutecti”, hinh thanh mot
hé c6 diém néng chay thap. Sita bot bo sung sé
lam giam manh do nhét hén hop khi ham lugng
stta bot them vao khodng 10% va dan 6n dinh
khi ham lugng sita bot tang lén (Hinh 9). Theo
Glicerina & ctv., (2016), khi thém s®a thi ham
lugng chat béo ting sé ting su tuong tac chat
béo — chat béo va lam gidm cac thong s6 luu bién

nhu do nhét, do cing (Chevalley, 1975; Awad &
Marangoni, 2006; Glicerina & ctv., 2016). Ham
luong sita bot tang dong nghia v6i ham luong
chét béo téng s6 ciia hén hop tang trong khi ham
lugng bo cacao khong ddi, dan dén lugng chit béo
téng dé bao phti cac hat cacao va sita ting, do dé
kha ning chéng lai dong chdy gidm - d6 1a 1y do
lam cho do nhét clia hén hgp gidm (Glicerina &
ctv., 2016). Mat khéc, do kich thude sita bot 16n
hon hat bot cacao, khi dé dién tich bé mat tiép
xtic gitta cac hat v6i phan tit chat béo gidm xudng
lam do nhét gidm (Sokmen & Gunes, 2006). Tu
d6 dan dén do nhét ctia hén hop (MMP) gidm
mot cach 16 rét, cang bd sung sita bot thi do nhét
cang gidm. Diéu nay phit hgp véi nghién citu clia
Ardakani & ctv. (2014) da tim hiéu vé dong chay
mao din ctia sdcola sita. Ardakani da cho thay
ring c6 sy gidm dan do nhét & nhiet do 30°C.
Sy giam dan do nhét clia socola sita c6 thé dude
giai thich bédi sy gia ting ham lugng chit béo
do mot phan tan chdy ciia bo cacao (Ardakani &
ctv., 2014). Tuong ty hai mau (M) va (MCO), do
nhét mau (MMP) ciing bi tdc dong bdi nhiet do.
Theo Briggs & ctv. (2014) do nhét tang lén dang
ké & 319C vi sy hinh thanh cta ciu tric tinh thé
trong qua trinh tao mam két tinh (tempering).

Két qua do cho thay dot ciing cit va vd cla
méu day 5 mm lam lanh & 5°C va 10°C tuong
duong nhau (Hinh 10a,b). Mau day 10 mm ciing
dugce nghién citu tuong ty, tuy nhién mau nay
lam lanh & 5°C v&a 10°C déu khong thé thuc hien
duge phép do do vo vi mau qua ciing, lyc st dung
trong qué trinh do khong du dé pha v& khéi mau
(két qua khong duge trinh bay). Khi nhigt do lam
lanh hén hgp ¢ 20°C, 4nh hudng clia sita bot ty
lé nghich vé6i do ciing ctia mau.

O 20°C, do cing ctia mAu gidm khi tang ty
lé sita bot thay thé bot cacao. Diéu nay dugc ly
gidi 1a do ty 1& chat béo tang lén bdi lugng chat
béo tit sita b6 sung, dong thoi ty 16 cac hat chat
ran giam di, din dén céc tuong tac gitta cac chat
ran véi nhau yéu di, kha nang chay ctia chat béo
tang lén G nhiét do cao (Glicerina & ctv., 2016).
Cing theo Glicerina & ctv. (2016), khi tang ty
lé sita cling c6 nghia 1a giam lugng nang lugng
can thiét dé bat dau qua trinh chéy ciia chat béo
tai mot nhiet do du 16n. Lic ndy ciu tric cla
hon hgp sé 16ng 1éo hon khi ma lugng stta bot
thay thé bot cacao cang tang. Ngoai ra, hiéu tng
"eutecti" gitta cic chat béo ciia sita v bo cacao
cling 14 nguyén nhan 1am mém mau ran, do cing
kém hon so v6i mau khong bo sung sita bot.
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Hinh 10. Do ciing - cit (a) va do ctng - v& (b) ctia mau (MMP) day 5 mm.

4. Két Luan

Hén hop bot cacao va bo cacao ¢6 nhiét do két
tinh héa ran giam tir 24°C xudng 20°C khi ting
ty lé dau dita thay thé bo cacao, dic biét xay ra
diém "eutecti" giita hai chat béo ba cacao/dau
dira 1am nhiét do két tinh thap hon khi thay thé
tréen 10% bo cacao bing dau dita. Dong thoi hon
hop c¢6 do nhét va do cing gidm, san pham c6 két
cAu mém mai hon so v6i méu khong bd sung dau
dura.

Khi bd sung sita bot dé thay thé bot cacao, su
két hop chit béo clia sita bot vi bo cacao lam
nhiét do két tinh gidm nhe so véi mau khong c6
sita bot. O trang thai 16ng, hén hop ¢6 do nhét
thap hon. Do cting ciia khéi mau bd sung sita bot
cling gidm di, néu thay thé qua nhiéu bot cacao
bing sita bot sé lam cau tric clia socola khong
chit ché, khi cat hodc lam vé xuat hién nhidu vun
nho do chét ran khong dugc ao ngoai tét bdi bo
cacao.
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