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TOM TAT

Ca cao la cay cong nghiép nhiét déi c6 gia tri cao duoc trong phd bién & mién Nam Viet Nam.
Tuy nhién, gi tri cta trai ca cao chua duoc khai thac triet dé, mot trong nhitng nguyén nhan dan
dén diéu nay 1a ham luong pectin c6 trong dich nhay ctia qua ca cao. Nghién cttu nay khao sat
diéu kién thiy phan dich nhay ca cao bang enzyme thuong mai Pectinex Ultra SP-L & cac mtc
nhiét do (40 -~ 50°C), thoi gian (10 + 40 phuat) va ham luong enzyme (0,025 + 0,1%) khac nhau.
Doéng thoi, nghién cttu khao sat cac diéu kién lén men nhu: Thoi gian 1én men (10 =+ 40 phut),
mat d6 ndm men (10°+ 107 té bao/mL) va ham luong chat kho hoa tan (16 + 20°Bx). Két qua cho
thdy, & nhiét do 45°C, thoi gian 20 phat, ham luong enzyme 0,075% cho hiéu suat thu hdi 95% va
do truyén sudt 96,9%; dich qua sau thity phan c6 do trong phu hop dé san xut nudc uong va cac
san phdm lén men. Vé diéu kién lén men, v6i thoi gian 1én men 60 gid, mat do t€ bao nim men
10CFU/mL, ham luong chat kho hoa tan 18°Bx sé cé do con dat 2,9, diém cam quan 15,2 san
pham dat loai kha. Két qua ctia nghién ctru gép phan bé sung thém vé diéu kién so ché, ché bién

nhim nang cao gia tri gia ting tir trai ca cao.

Tt khoéa: Pectinex Ultra SP-L, do truyén sudt, mat do nam men, ham lirong chat kho.

1. DAT VAN BE

Ca cao la cay cong nghiép nhiét d6i co gia tri
cao duogc trong phé bién & cac ving Nam Trung
bo, Tay Nguyén, mién Dong Nam bo va déng bing
song Ctru Long [1]. Tuy nhién, loi nhuan thu duoc
tlr ciy ca cao chua cao, hat ca cao chua dat duoc
chat luong 6n dinh trong qua trinh lén men. Ngoai
ra, qua trinh san xuat chua tan thu duoc phu phdm
ctia nganh ché bién ca cao, lam 4nh huong dén
chat luong hat ca cao trong qua trinh 1én men hat
va gay 6 nhiém moi truong.

Hién nay, so6 co la va cac loai thuc phdm c6
ngudn goc tir ca cao duogc 1dy tir hat ca cao sau khi
ché bién tai nong ho va nha may san xuat. Tuy
nhién, trong qua trinh ché bién tai cac don vi san
xuat, khoang 80% qua ca cao bi loai bd dudi dang
san pham phu [2]. Chat nhay bao quanh hat ca cao
c6 ham luong duong cao. Pay duoc xem la phu
phdm cta nganh ché bién ca cao hat, c6 thé duoc
stt dung dé san xudt nhiéu loai thitc uéng lén men

va khong 1én men. Theo Puerari va cs (2012) [3],
com nhay ca cao chtta 82 + 87% nudc, 10 ~ 15%
duong (trong d6 chiém khoang 60% la duong
saccharose va 39% 1a hon hop duong glucose va
fructose), 2 = 3% pentose, 1 + 3% axit citric, 1 + 1,5%
pectin, cac protein, axit amin, vitamin (cht yéu la
vitamin C) va thanh phan muoi khodng (chu yéu la
canxi voi 316,92 mg/100 g, kali, natri, kém, sat va
magié). Cac thanh phan nay gitp cho com nhay ca
cao tré thanh méi truong giau dinh dudéng cho vi
sinh vat phat trién. Phan com nhay nay, ngay sau
khi tach khéi vé6 dugc chuyén vao cac thung lén
men, sé dan dan chuyén thanh dich 16ng duéi tac
dong ctia hé thong enzyme pectinase c6 sin trong
qua ca cao, dich nhay sé lén men lam anh huéng
dén chat luong hat ca cao. Vi vay, viéc loai bé mot
phan dich com nhay 1a rat can thiét dé ting gia tri
cam quan cua hat ca cao khi lén men. Dich com
nhay duoc tan thu sdn xudt nudc uéng lén men.
bac diém cta nudc udéng lén men tir dich com
nhay ca cao la thoi gian lén men ngan (20 + 72
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gi®), san ph4m c6 vi ngot, do con thap (3 + 5%) [4],
khi uéng c6 cam giac hoi té & dau luoi do van con
CO, trong qua trinh 1én men [5]. Theo Duarte va
cs (2010) [4], nudc udéng lén men tir dich com
nhay ca cao cho huong vi dic biét ca trai cay, d6
la mui huong cta tdo xanh, chudi, keo ngot,
chanh, vani, hoa héng va mat ong. Cac
polysaccharides chinh ctia ba ca cao duoc bao co
la pectin (3,7 + 6,6%), hemicellulose (1,5 + 2,8%) va
cellulose (4,7 + 5,1%) v6i néng do lignin thap [5].
Do nhot cao ctia ba ca cao chi yéu 1a do pectin gay
ra. Su phan huy ctia ching trong qua trinh 1én
men hat ca cao do hoat dong ctia pectinase tir nAm
men tao ra [6]. Trong cong nghé ché bién thuc
phdm, enzyme pectinase thuong duoc st dung dé
san xudt cac loai san phdm nhu: Ruou vang, nudc
qua, nuéc qua co6 diac, mut nhir, mut déng... Muc
dich cuta viéc st dung enzyme pectinase trong Xt
ly dich nhay ca cao ép la ting do trong cta dich
qua, tang hiéu sut thu héi dich, dam bao thuy
phan hoan toan cac protein va pectin. Ngan can
qua trinh oxy hoa va can trd su phat trién cta vi
sinh vat hi€u khi. Ngodi ra, viéc xtt Iy enzyme con
tang hiéu suét trich ly ban thanh phdm sau lén
men.

Nghién cttu nay tap trung xac dinh kha nang
thity phan com nhay ca cao bang enzyme Pectinex
Ultra SP-L, trong @6 nhiét d¢ thay phan, thoi gian
thay phan va ham lugng enzyme duoc khao sat
dua trén ham muc tiéu 1a hiéu suat thu hdi (%), do
truyén sudt (%T) va do mau (AE). Bén canh do,
cac diéu kién lén men bao gdém: Thoi gian lén
men, mat do té bao ndm men, ham luong chat kho
hoa tan ciing da duoc khao sat nham tim ra thong
s6 phu hop cho qua trinh 1én men.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit lieu

Dich ép tir dich nhay hat ca cao dugc cung cap
boi Cong ty TNHH Dau tir Phat trién Nong nghiép
Nguyén Loc, tinh Pong Nai. Dich ép duoc bao
quan lanh va x Iy trong ngay. Sau d6, cdp dong
nguyen liéu & nhiét do -18 °C dén khi tién hanh thi
nghiém.

Duong cat trang Bién Hoa - Dong Nai, enzym
Pectinex Ultra SP-L v6i hoat tinh > 60.000 U/g, do

Cong ty TNHH Thuong mai - Dich vu Nam Giang
cung cap. Nam men Pichia spp. duoc phan lap trén
trai ca cao tai Khoa Cong nghé Thuc phdm, Truong
Dai hoc Nong Lam thanh phé H6 Chi Minh.

2.2. Phuong phap nghién ciru

Mbi thi nghiém duwoc bo tri hoan toan ngau
nhién voi 3 1an 14p lai. S6 liéu thu thap duoc xtt ly
bang phan mém Microsoft Excel va JMP Pro 17.
Céc thi nghiém 14an luot dugc bo tri va tién hanh
nhu sau:

2.2.1. Thi nghiém 1: Khdo sdt anh huong cia
nhiét do dén kha nang thiy phan pectin trong dich
nhay cia qua ca cao

Chuan bi dich nhay ca cao sau khi tach khoi
vo va hat sé duoc ép, loc sau d6 dong 250 mL nudc
dich ép vao cac coc thay tinh bd sung 0,05%
enzyme Pectinex Ultra SP-L va 1 trong bé 6n nhiét
memmert (Pic) Model: WNB14 & cac khoang
nhiét do: 40°C, 45°C, 50°C [7] trong thoi gian 30
phut. Sau do, dich nhay ca cao sé duoc loc va danh
gia hiéu qua thiy phan bang cach loc dich, dong
lai thé tich nham tinh toan hiéu suat thu héi (%),
mau sic (L*, a*, b*, AE), do truyén suot (%T) cta
dich bang may quang phé Uv-vis photoLab® 7600
(nha san xuat: WTW - Dtc) véi budce song 660 nm
[8].

2.2.2. Thi nghiém 2: Khdo sat anh huong cua
thoi gian dén khd ndng thiy phéan pectin trong
dich nhay ctia qud ca cao

Dich ép ca cao sau khi b6 sung 0,05% enzyme
Pectinex Ultra SP-L, dem 0 trong may on nhiét &
nhiét do toi wu tir thi nghiém 1 trong cac khoang
thoi gian 10, 20, 30, 40 phat. Sau d6, dich nhay ca
cao sé duoc loc va danh gia hiéu qua thay phan
bang cach loc dich dong lai thé tich nham tinh
toan hiéu suat thu hdi (%), mau sac (L*, a*, b*,
AE) va do truyén suot (%I) ctia dich bang may
quang phd Uv-vis photoLab® 7600 (nha sin xuat:
WTW - Dirc) voi bude song 660 nm [8].

2.2.3 Thi nghiém 3: Khdo st anh huong cua
ham lrong enzyme dén kha nang thiy phan pectin
trong dich nhdy cia qua ca cao

Dich ép ca cao sau khi loc, dugc bé sung ham
luong enzyme Pectinex Ultra SP-L & cac muc:
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0,025%, 0,05%, 0,075%, 0,10% va dem 0 trong bé 6n
nhiét memmert (Ptic) Model: WNB14 ¢ nhiét do
ctia thi nghiém 1 trong khoang thoi gian téi wu thi
nghiém 2. Sau d6, dich nhay ca cao sé duoc loc va
danh gid hiéu qua thay phan biang cach loc dich
dong lai thé tich nham tinh toan hiéu suat thu héi
(%), mau siac (L*, a*, b*, AE) va do truyén suot
(%T) cua dich bang may quang phd Uv-vis
photoLab® 7600 (nha san xuat: WIW - Duc) véi
budc séng 660 nm.

2.2.4. Thi nghiém 4: Khdo sdt anh huong cua
ham lirong chat kho hoa tan t0i kha nang lén men
dich nhay ca cao

Nuoc dich com nhay ca cao duoc xit li theo
cac thi nghiém trén, sau d6 dugc b6 sung nidm
men v6i ty lé 1a 5% (v/v), b6 sung duong
saccharose vao dich ca cao dén khi dat ham luong
chat kho 16: 18: 20°Bx [9]. Nudc dich com nhay ca
cao duoc tién hanh lén men & 48 gio trong diéu
kién yém khi & nhiét do phong, sau lén men, tién
hanh doéng chai va thanh trung & nhiét do 80°C
trong 15 phut. Sau d6, tién hanh danh gia cac chi
tieu: Ham lwong chat kho hoa tan, do con, chi tiéu
cam quan vé trang thai, mau sic, mui vi cla san
phim.

2.2.5. Thi nghiém 5: Khdo sdt anh huong cua
mat do ndm men to1 kha nang lén men dich nhay
ca cao

Nudc dich com nhay ca cao duoc xit li theo
cac thi nghiém trén va duoc b sung ndm men véi
mat do bao gom: 10°, 105 107 t& bao/mL [9], bd
sung duong saccharose dé dich ca cao dat ham
lwong chat kho nhu duoc xac dinh & thi nghiém 4.
biéu kién lén men, thanh trung va cac chi tiéu
theo doi dugc thuc hién tuong ty thi nghiém 4.

2.2.6. Thi nghiém 6: Khdo sdt anh huong cua
thot gian 1én men toi kha nang lén men djch nhdy
ca cao

Nudce dich com nhay ca cao duoc xtt Ii theo thi
nghiém trén va duoc bé sung dudng saccharose dé
dich ca cao theo két qua t6i vu cta thi nghiém 4,
ham luong ndm men voi mat do ndm men 13 két
qua cta thi nghiém 5. Sau d6, dich com nhay ca
cao sé duoc 1én men véi thoi gian 1én men: 24 + 96
gi¢. Diéu kién len men, thanh trung va cac chi tiéu

theo doi duoc thuc hién twong tu thi nghiém 4.
2.3. Phuong phap phan tich
2.3.1 Xdc dinh néng do chat kho hoa tan

Str dung khuc xa ké Atago loai c6 giéi han do
0 + 32°Bx. Duing nudc cat rita bé mat lang kinh va
lau kho bing gidy tham. Nho giot nudc cat dé
chinh nong do vé 0. Lay 1 giot dung dich can do va
cho lén mat kinh day nap kinh lai. Quan séat va doc
s6 bing vach phan chia ving sang va toi trén
thang do, sau d6 rira kinh bang nudc cat va lau kho
bang gidy tham.

232 Phuong phdp xdc dinh him Iluong
ethanol

Ham luong ethanol duoc xac dinh theo TCVN
6429: 2007 [10].

Trich ly ethanol: Pha loang mau thit (thé tich
ctia mau thtt sao cho luong ethanol thu duoc trong
100 mL dich cat hon 1 g) voi khoang 50 mL nudc
va chuyén toan bo khoi luong vao binh cau cta
dung cu cat. Trang rira binh dung phin méu thi
bing nuéc khong qua 120 mL, thu ldy nuoc ria
cho vao binh cau. Diéu chinh cho sdn phdm c6 do
kiém nhe (pH dén 8 + 2) bing canxi hydroxit
huyén phu (110 + 112 g canxi oxit/1 lit nuoc), lac
déu trudc khi dung.

Cho thém cac hat thay tinh hodc cac manh s
dé khong ché muc do so6i. Rot 10 mL nudc vao mot
binh dinh mutc dung tich 100 mL va lap vao ong
sinh han dé dudi 6ng ngap vao trong nudc. Chung
cat phan mau thir da pha loang (da diéu chinh do
kiém) sao cho dich cat chay vao binh dinh muc co
nhiét do twong déi thap (15 + 20°C). Lay khoang ti
80 + 85 mL dich cit, ngimg cat va rira 6ng ngung
va phan duoi bing mot vai mL nudc. Lic déu dich
cat trong binh dinh muitc. Néu can, c6 thé ngam
binh dinh mitc vao nuéc lanh (15 + 20°C) trong it
phut. Pha loang lugng dich cit trong binh dinh
mutc dén vach bang nudc va lac déu.

2.3.3. Phuong phadp do mau

Cach tién hanh: Lic déu dich truéc khi do,
thuc hién ldy 3 mau mot cach ngiu nhién, dai dién,
lap lai 3 lan do trén moéi mau dé lay gia tri trung
binh. Nudc dich com nhdy dugc cho vao dia petri
trong suét dé do mau duoc thuan tién va dong
nhat.
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S6 lieu thu duge gém: L*, a*, b*, AE*

Gia tri L* biéu thi cho do sang nim tir 0 (den
hoan toan) dén 100 (tring hoan toan). Gia tri a* va
b* biéu thi gia tri cta do6 bdo hoa tuong tmg voi
truc mau do - xanh 14 va mau vang - xanh duong.
Gia tri a* duong chi mau sic thuoc tong mau dé va
gia tri am chi tong mau xanh 1a. Gia tri b* duong
chi téng mau vang va gia tri am chi tong mau xanh
duong.

AE" = J(L"=L)* + (" —a,)* + (b* — by)?

Trong do:

L*, a*, b*: Gia tri do mau dwoc & nudc dich
nhay.

L, a, b;: Gia tri do mau ctia mau chuén.

2.3.4. Xdc dinh do truyén suot

Phuong phap do do truyén suét dua trén viec
do cuong do dong anh sang bi hap thu hodc bi
khuéch tan béi hé keo duoc diéu ché tir chat can
phan tich. Po bang may quang phé UV - VIS
photoLab® 7600 (nha san xuat: WIW - Dic) &

budc song 660 nm [8]. Chudn bi dich nhay ca cao
sau khi duoc xtt 1y, ép, loc. Diéu chinh cac thong
s6 can khao sat. Sau do, loc dich va tién hanh danh
gia hiéu qua bang phuong phap do quang phd &
budc séng A = 660 nm.

Tinh két qua:

%T = 100.1074

Trong do: A 1a do hap thu quang phé & budc
song 660 nm.

2.4. Phuong phéap xtt Iy s6 liéu

Xtr ly théng ké duoc thuc hién bang phan
mém JMP Pro 17, st dung phuong phap phan tich
phuong sai (ANOVA) va kiém dinh Tukey’s range
dé danh gia sy khac biét gitra cac mau (p < 0,05),
phan mém Microsoft Excel 2019 dugc st dung dé
tinh toan cac so liéu, vé do thi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua khio sat qua trinh thdy phan
pectin bing enzym Pectinex Ultra SP-L

E== D) tryén sudt (%T) B Hiéu suat thu hoi (%)  —®—Do mau (AE)
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Hinh 1. Anh huéng cia thoi gian thity phan

Két qua khao sat anh huéng caa thoi gian dén
kha nang thiy phan dich nhiay ca cao bang

enzyme Pectinex Ultra SP-L duoc thé hién & hinh 1
cho thdy, khi ting thoi gian thily phan dan toi do
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truyén suot (%), hiéu suat thu hoi (%), do khac biét
mau (AE) déu tang. Cu thé, do truyén sudt tang tir
91,56 - 97,86% va su khac biét c6 y nghia vé mat
thong ke & cac mutc khao sat (p < 0,05); do khac
biét mau (AE) ting tir 2,34 - 2,88, hiéu suat thu héi
tang tir 93,33 - 95,67%. Trong qua trinh thiy phan
dich qua, enzyme Pectinex Ultra SP-L co thé da
lam dut gay pectin, cellulose tir do pha vo thanh té
bao thuc vat, diéu nay dan dén ting kha ning giai
phoéng dich qua ciing nhur cac chat hoa tan [11].
Tuy nhién, & muc thoi gian khao sat 20 phut
va 30 phat, hiéu suit thu héi tang khong c6 y
nghia vé mat thong ké (p > 0,05), déng thoi khi
thoi gian thily phan vuot qua 20 phat tuy co su

E= D truyen suot (%)
97 r
96
95
94
93
92
91
90
89

Sé6 %

40 45

B Hiéu suat thu hoi (%)

chenh léch gitta cac chi tiéu theo doi (d6 truyén
suot, d0 mau) nhung & muc khong dang ké.
Nguyén nhan c6 thé lac nay, luong enzyme da
khong con da dé phan tmg véi co chat, do do
khong c6 su thay déi nhiéu vé gia tri & cac chi so
khao sat [12]. Xét trén yéu to cong nghé va kinh té
khi 4p dung & diéu kién thuc té, nghién ctru chon
20 phut 1a thoi gian phu hop dé tién hanh thay
phan dich nhiy ca cao bang enzyme Pectinex
Ultra SP-L. Két qua trén tuong dong voéi két qua
nghién ctu cta Rai va cs (2004) [8], theo d6 thoi
gian tir 20 + 22 phuat 1a thoi gian pht hop dé tién
hanh thiy phan dich nhay ca cao bang enzyme
Pectinex Ultra SP-L.

——D0 mau (AE)
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Hinh 2. Anh hudng ciia nhiét @6 thity phan

Su anh hudng ctia nhiet @6 dén kha nang thay
phan dich nhdy ca cao bang enzyme Pectinex
Ultra SP-L duogc thé hién & hinh 2. Két qua cho
thdy, khong cé su khac biét vé hiéu suat thu héi &
cac mtc khao sat (p > 0,05). Khi tang nhiét 6 thay
phan, do truyén sudt c6 xu huéng ting theo (tir
91,56 - 95,82%) va su khac biét nay c6 y nghia vé
mat thong ké (p < 0,05). Nguyén nhan 1a do toc do
phan tng ty lé thuan véi nhiét @6 phan Gng, hon
nita cac phan tir enzyme c6 dong nang 16n, ting
phan ung gitta enzyme va co chat. Nhiet do ting

lam giam d6 nhoét dich qua, ting kha nang phan
tan ctia enzyme trong dich qua, ting co hoi ti€p
Xuc gitra enzyme voi co chat diéu, nay lam cho do
truyén suét tang [12]. Tuy nhién, & do khac biét
mau sic khi tang nhiét do tir 40 - 45°C khong c6 su
khac biét mau sac AE (muc 2,52). Khi nhiét do
thiy phan tang lén 50°C co6 su thay ddi dang ké vé
mau sic (p < 0,05). Nguyén nhan c6 thé do nhiét
do tang cao dan toi lam gia tang cac phan tng gay
sam mau dich nhay, tir d6 c6 thé két luan, nhiét do
45°C 1a phu hop dé thiy phan.
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Hinh 3. Anh huéng ctia ham legng enzyme

Két qua & hinh 3 cho thdy, vé hiéu suat thu
hoi, khi ting ham luong enzyme lam ting hiéu
suat thu hoi (ttr 90 - 96%). Tuy nhién, khi ham
lwong vuot qua 0,05% thi khong c6 su khac biét vé
hiéu suat thu hoi & cac muic khao sat (p > 0,05). Do
truyén suét c6 xu huong ting theo ham lwong
enzyme va cao nhat & ham luong 0,075%, sau d6 co
xu huong tré nén bao hoa va di ngang. Phan ting
enzyme la phan tng thuin nghich, phu thudc vao
rat nhiéu yéu to, trong d6 néng do enzyme c6 anh
hudéng dac biét téi kha ning phan gidi co chat ctia
enzyme. Khi néng do enzyme qua 16n (bao hoa voi
néong do co chat), néu tiép tuc ting ndéng do
enzyme thi van toc phan ung ting cham hoic
khong thay déi.

Vé mau sic, co su khac biét c6 y nghia & muc
khao sat 0,1% so voi cac mirc khao sat con lai (p <
0,05). Qua do c6 thé két luan ham luong enzyme &
mtuc 0,075% 1a phit hop @€ st dung trong qua trinh
thty phan dich nhay ca cao. Sit dung enzyme
trong san xuat cé thé coi 1a gidi phap tién bo co
trién vong trong san xudt cac loai ruou vang, do
uong co6 con, ddo uong khong con. Cac két qua trén
pht hop voi két qua nghién ctru ctia Duarte va cs
(2010) [4], Schwan va Wheals (2004) [6], theo d6
khi t6i wu héa qua trinh stt dung enzyme Pectinex
Ultra SP-L trong qué trinh thay phan dich nhay ca

cao, ham luong enzyme & mic 0,68 - 0,82% 1a phu
hop.

Két qua phan tich ANOVA & cac yéu to thi
nghiém véi mic y nghia o = 0,05, R? va R hiéu
chinh trong nghién ctru khong c6 su sai khac dang
ké cho thdy, cac so lieu thong ké co y nghia thé
hién (Hinh 4). Cac néng do, nhiét do, thoi gian
thuy phin enzyme pectinase khic nhau c6 anh
huoéng dén hiéu suat thu héi, do trong hay do
truyén su6t va mau sic cta dich ép.

Céc yéu t6 thi nghiém c6 anh hudng dén hieu
sudt thu hoi dich, do trong va mau sic caa dich,
thé hién & hinh 5. Trong d6, hiéu sudt thu hoi
dich va d¢ trong cta dich chiu anh huéng bai
néng do enzyme Pectinex Ultra SP-L cao nhit,
thoi gian thuy phan anh huéng nhiéu dén mau
sac cta dich.

Hiéu suat thu hoi dich khi x ly bang enzyme
Pectinex Ultra SP-L chiu 4nh huéng béi cac yéu to:
Néng do, nhiét do va thoi gian thuy phan cda
enzyme. Luong dich qua thu dugc ting khi ty 1é
thuan voi cac yéu t6 thi nghiém nhung khi nong
do6 enzyme bao hoa véi co chat thi van téc phan
tmg khong thay déi. Nong d¢ qua cao ciing khong
thu két qua tot, nguoc lai dan dén tang chi phi
trong qua trinh san xuat. Phan tng thuy phan
enzyme can c6 thoi gian toi thiéu cho timg loai
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enzym. Nhung viéc kéo dai thoi gian ciing khong tng thuy phan xdy ra luong dich thu duoc thap,
tang hiéu suat thu héi ma con bat loi vé thoi gian.  dich con duc.
Nguoc lai, thoi gian qua ngan khong dd cho phan

98,00% — 100+ L
96,00% - s 957 S <oy
| - —ae S 1 =G -
o 94.00% - i 2% 90
(‘é - - - —— - - ug>)‘,_- 85—
7 2 9200% - - 3l g8 97
EE 90,00% | o 2 801 ot
T e E - 75 Ctssts
< 88,00% - 1 e
J - 70 H
86,00% - T T T T T 1T 7T
70 75 80 85 90 95 100
86,00%  90,00%  94,00% 98,00% D6 truyén sudt (%T) Dy dodn
Hiéu suat (%) Du doan P<0,0001 RSq=0,72 RMSE=4,7047
P<0,0001 RSq=0,083 RMSE=0,0096 T6m tit vé sy phit hop
Tom tat vé sy phit hop
R2 0.828388 R2 0,722432
Rag . 0820873 R2ag 0,710276
10i binh phuong trung binh can bac hai 0~00357§ L3i binh phuong trung binh can bic hai  4,704734
Y nghia cua dap tmg 0.942292 Y nghia ctia ddp tng 90,37481
(@ ()
3
1 sin®
28 1 LI L
o ; . -
- ® egs3&8
g 226 4 B
g-ﬁ 4 [ A .
o] E R
424 ] ... 5 "
22 .« sa.
~ .~
2 4-'»
2 22 24 26 28 3
D6 mau AE Dy doan
P<0,0001 RSq=0,88 RMSE=0,0909
Tém tat vé sy phit hop
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Hinh 4. D6 thi du doan két qua vé xit Iy pectin béi enzyme
(a) Hiéu sudt thu héi, (b) D9 truyén suét, (c) Do khac biét mau AE
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Hinh 5. Dich ca cao
(a) Dich chua x11 1y enzyme, (b) Dich d4 xit Iy enzyme
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Ngoai ra, nhiét do thuy phan cting anh huéng
dén hiéu sudt va chat luong ctia dich qua. Khi ting
nhiét do thi hiéu suit thu hoi dich, do trong cta
dich khong ting nhung lam anh huéng rat 16n dén
mau sic cta dich qua.

3.2. Két qua anh hudng cta cac diéu kién len
men dén chat lugng san phdm

Két qua khao sat anh hudng cta cac diéu kién
lén men tu do bao gom: Mat do t€ bao nAm men 10°
+ 107 té bao/mL, chat kho hoa tan 16 + 20°Bx, thoi
gian lén men 24 -+ 96 gio, voi pH nguyén liéu 4,56, ty
1é ndm men 5% (c6 dinh).

Két qua, hinh 6 cho thay, hé so twong quan
ctia do con va diém cam quan lan luot 1a R*= 0,96

Do con (%v/v)
Thuc té
N
)

-
(2]
1 1
.
.
.

0,5 ey

05 1 15 2 25 3 35 4 45 5
D6 con (%viv) Du doan

P<0,0001 RSq=0,96 RMSE=0,269

va R?= 0,74. Do d6, két qua thuc nghiém va két
qua thuc té co su tuong thich voi nhau véi muc y
nghia a = 0,05. Diéu kién anh hudng nhiéu nhat
dén chat luong nuoc lén men 13 yéu to thoi gian
va mat do té bao ndm men. Po Brix anh hudng
nhiéu dén kha nang sinh con ctia qua trinh lén
men.

Thoi gian lén men va mat do ndm men cang
l6n tao ra do coén cao, ham lwong chat kho hoa
tan con lai thidp lam anh huéng dén diém cam
quan cta san phdm. San phdm c6 vi dang, mui
néng, mat di mui tw nhién cta nguyén liéu.
Ngoai ra, mat do ndm men cao con lam cho san
phdm bi duc.
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Hinh 7. Biéu d6 két qua cac thyc nghiém anh hudng ciia cac diéu kién 1én men
dén qua trinh 1én men tu do
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Khi nong do chat kho hoa tan cao thi do con
cang ting, tuy nhién trong khoang nong do tir 16 -
20°Bx ndm men con kha ning can bing ap suat
thdm thiu véi moi truong dén ndéng do 18°Bx
luong con sinh ra dat cao nhat. Khi nong do ting
lén 20°Bx, lugng con ¢é xu huéng giam dan, nong
do chat kho hoa tan con lai sau lén men cao
(12,5°Bx). Diéu nay chtng té ap luc thim thau ti
dich lén men bat dau tic ché qua trinh hinh thanh
mang té bao ndm men [13]. Pay duoc goi 1a hién
tuong co nguyeén sinh chat. Riéng pH cta dich
sau léen men khong thay déi nhiéu 4,03 + 0,05. Két
qud nghién ctru nay twong dong voi két qua
nghién ctu cta Puerari va cs (2012) [3], Duarte
va cs (2010) [4], Pettipher (1986) [5] khi khao sat
cac diéu kien léen men hudng dén chat luong nudc
ca cao.

Két qua xtt ly s lieu thuc nghiém & hinh 7
cho thay, voi mic y nghia o = 0,05 va biéu do két
qud thuc nghiém nghién cttu c6 thé két luan diéu
kién 1én men nhu sau: Thoi gian 1én men 60 gio,
mat do té bao ndm men 10°CFU/mL, ham luong
chat kho hoa tan 18°Bx. V6i két qua nay cho diém
cam quan 15,2 san phim dat loai kh4, do con dat
2,9.

4. KET LUAN

Qua nghién ctru diéu kién thty phan dich
nhay ca cao bing enzyme Pectinex Ultra SP-L &
nhiét d6 45°C, thoi gian 20 phat, ham luwong
enzyme 0,075% cho hiéu sudt thu hoi cao, do
truyén suét cao, dan téi dich qua sau thay phan
c6 do trong tot, pht hop dé san xuat nuéc udng
va cac san phidm lén men, dong thoi thoi gian lén
men 60 gid, mat do t&€ bao nim men 10°CFU/mL,
ham luong chat kho hoa tan 18°Bx. Véi két qua
nay cho diém cam quan 15,2 san phdm dat loai
kha, do con dat 2,9. Nghién ctru hy vong mé ra
mot huéng di moi trong cong nghiép san xuat do
uéng cling nhu nang cao gia tri cho trai ca cao.
Cac nghién ctru tiép theo c6 thé phoi hop dich
nhay ca cao voi mot s6 loai trai cay nhu: Xoai, 6i
lam phong phd thém su lwa chon cho nguoi tiéu
dung dong thoi tan dung duwoc wu diém von co
cua tumg loai trai cay.
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RESEARCH ON THE ABILITY TO HYDROLYZE COCOA BEAN MUCUS BY PECTINEX ULTRA SP

AND ITS APPLICATION IN FERMENTED PRODUCTS
Cao Xuan Thuy', Dang Thuy Mui!
! Faculty of Tourism and Culinary, Ho Chi Minh city University of Industry and Trade (HUIT)
Summary

Cocoa is a high-value tropical industrial tree that is commonly grown in southern Vietnam.
However, the value of cocoa beans has not been fully exploited, one of the reasons for this is the
pectin content in the mucus of cocoa berries. This study investigated the conditions of hydrolysis
of cocoa mucus by Pectinex Ultra SP-L commercial enzyme at different temperature levels (40 +
50°C), time (10 =+ 40 minutes) and enzyme content (0.025 + 0.1%). At the same time, the study
investigated fermentation conditions such as fermentation time (10 40 minutes), yeast density
(10° + 107 cells/mL) and soluble dry matter content (16 + 20 Bx). The results showed that at a
temperature of 45°C, and a time of 20 minutes, the enzyme content of 0.075% gave a recovery
efficiency of 95% and a throughput of 96.9%, and the fruit juice after hydrolysis had a clear
consistency suitable for the production of drinking water and fermented products. Regarding
fermentation conditions, with a fermentation time of 60 hours, yeast cell density of 10°CFU/mL,
dissolved dry matter content of 18°Bx, the alcohol content will reach 2.9, the sensory score of
15.2 products will be good. The success of the study contributes to providing more
understanding of preliminary processing and processing conditions to improve the added value
of cocoa beans.

Keywords: Pectinex Ultra SP-L enzyme, transmittance, yeast density, dry matter content.
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