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Tom tit

V6 lya ca cao 1 san pham phu cia nganh céng nghiép san xuat sd cd la. Viéc tan dung
ngudn ché pham phu nay két hop véi banh quy 1am ting gia tri kinh té cho cay ca cao,
mang lai thém ngudn thu nhap cho ngudi dan. Trong nghién ciru nay, banh quy dwoc bd
sung ngudn nguyén liéu ty nhién 1a vo lua ca cao. Vo lya ca cao chira nhiéu chit xo, chat
chdng oxi hoa,... ning cao gia tri ciia san phiam banh quy ddi véi sicc khoe con nguoi.
Bénh quy vo lua ca cao 20 % (W/w) ¢6 vi ddng, mau nau, c6 mui thom dic trung cua ca
cao, Cau tric xdp, gion, dugC san xuét theo quy trinh nhu sau: nhao tron 2 phat, t 20
phdt, tao hinh va nudng trong 25 phat ¢ 150 °C. Cong thic banh quy vo lua ca cao dugc
yéu thich nhat 1a 200 g bot mi s6 8; 40 g vo lya ca cao; 102 g bo lat; 43 g magarin; 112,5
g dudng; 33,75 g long do trimg; 2 g baking soda va 2 g vani. Két qua nghién ctru c6 thé
g dung tao san pham b sung ngudn ning luong va dinh dudng cho nguoi tiéu dung.
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1 bat van dé

Banh quy dugc ding phd bién do su tién dung cua né
[1]. Thanh phan chu yéu gom bot mi, duong va chat
béo. Tiur “biscuit” bat nguon tir chir Latin 'panis
biscoctus' c6 nghia 1a banh mi chin hai 1in va tir
“biscuit” bao gdm cac mat hang nhu banh quy gion,
banh quy, banh quy xp. Hién nay, banh quy dugc xem
nhu mét thyc phim trong céc bita phy, c6 thé lam qua
tang sang trong, d6 an nhe, hoic 1a san pham an kiéng
[2]. Do d6, viéc nghién ctiu va phét trién cac san pham
banh ngot néi chung, banh quy néi riéng nham nang
cao chat lwong dinh dudng c6 trong san pham la mot
van dé can dugc quan tam.

Cung véi su phat trién kinh té cua xa hoi thi s 6 nhiém
moi trudng ngdy cang gia ting rat nhanh, 3 anh huong
rat nhiéu dén chat luong cudc séng, dan dén sé luong
ngudi Mac cAc bénh mén tinh nhu huyét &p cao, bénh
ung thu, tiéu duong, cac bénh vé tim mach, ..., ciing
tang 1én dang ké. Con ngudi ngay cang quan tam va
thdy rd duoc loi ich cua viéc cham soc sicc khoe cho
ban than va gia dinh véi 84 % nguoi tiéu dung quan
tam dén an toan thuc pham. Khi chon mua thuc pham
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hay bat ki san pham, ngudi tiéu dung déu can nhac 4
yéu td: vé sinh an toan thuc pham, su tuoi — ngon, gia
ca phai ching, va khong c6 chit bao quan. Vay nén céc
san pham c6 ngudn géc thién nhién c6 nhidu vu diém
va an toan cho ngudi st dung dang rat dugc wa chudng.
Ca cao |a mot loai cay cong nghiép 1au nam rat phi hop
vai vung khi hau nhiét @i gié mua, giau polyphenol va
¢ chtra cac chit dinh dudng nhu carbohydrate, chat
béo, protein, canxi, sit, vitamin va khoang chat,... [3].
Dé san xuét sb ¢d la, hat ca cao duoc tach khoi 16p vo
lya, 18n men va siy khd. Qué trinh san xuat cac san
pham tir hat ca cao da tao ra mot lwong chit thai, trong
d6 ¢6 vo lua cua hat ca cao (VLCC). Theo céac nghién
ctu thi vo lya chiém khoang (10-17) % téng trong
lwong hat ca cao [4]. Thanh phan cuaa vo lua bao gém
protein, chat béo, duong, tinh bot, chat xo, pectin, cac
loai vitamin B1, B2, B6, D, E va khoang chit Ca, P,
Mg, Na, K, Fe, ... [4]. Chit xo trong VLCC chiém
(39,2-66,3) g/100 g c6 dic tinh chéng oxi hoa va dic
tinh hoéa i, thich hop ding trong cac thuc pham giau
chat xo, it calo nhu banh quy s6 cd la va banh sb cd la
[5]. Cung véi chat xo, VLCC chta ham lwong
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polyphenol cao, chu yéu Ia flavonoid [6]. Cac hop chat
tir thuc vat nay da dugc bao céo 1a c6 kha nang chdng
ung thu, tiéu dudng, giam cac bénh vé than kinh, tim
mach va céc hoat chat c6 trong VLCC ciing hoat dong
nhu chit khang khuan, khang viém [4]. Bén canh do,
mot sb nghién ctru di chi ra ring VLCC chua tir (10-
20) % tong lugng hop chat hitu co d& bay hoi duoc tim
thy trong hat ca cao rang, va da sé trong d6 1a cac hop
chat tao huong thom chinh cho ca cao va s6 ¢o la
[7]. Diéu nay lam cho phu pham VLCC tro thanh mot
thanh phan cé thé thay thé ca cao hodc huong liéu ca
cao nho vao huong thom dac trung cua no. Vi chi phi
thip, VLCC duoc s dung trong san xuat tra, nudc
udng, ngii cb¢ va cac san pham nudng nhu banh quy va
banh mi dé tang ham luong chét xo, chat chdng oxi hda
[8]. Ngoai ra, VLCC ciing dugc tan dung dé lam thuc
an chan nudi nhd vao lugng protein, khoang chét va
vitamin ddi dao [9].

Vi nhu cau sir dung ca cao ngay cang ting thi sd lwong
I6n phy pham VLCC thai ra méi trudng 1a diéu khong
thé nao tranh khoi. Tuy khdng gay hai cho con ngudi,
nhung trong VLCC c¢6 chira chat ¢ hoat tinh gay hai
ddi véi mot sb dong vat c6 va va thay san [10,11].
Chinh vi vay, viéc nghién ciru xir 1 va tan dung ngudn
phu phdm nay 1 viéc dang quan tdm vi day ngudn
nguyén liéu khong doc hai, ré tién, nhung c6 gié tri dinh
dudng cao, ¢ thé dwoc sir dung trong nganh cong
nghiép thuc pham va néng nghiép.

Trong nghién ctru nay, dau tién VLCC duoc tién hanh
danh gia ham lugng polyphenol & hai diéu kién (khéng
rang va rang) nham tim ra nguén nguyén liéu tt nhat
dé tién hanh phdi tron vao banh quy. Quy trinh phat
trién cong thirc phdi tron banh quy VLCC duoc khao
sét ti 1¢ VLCC bé sung (15, 20 va 25) % (w/w). Chat
lwong cua banh quy dugc danh gia bang cach thuc hién
danh gia mirc do ua thich ciia nguoi tiéu ding vé mau

Bang 1 Ti I¢ phéi tron banh quy VLCC.

sic, d6 xop, hinh dang va cau tric. Banh quy c6 bé sung
VLCC c6 thé mang lai nhitng huong vi mai la va gidp
danh gia lai san phdm phu ca cao, dong thoi viéc sir
dung céc ché pham nay gitp giam luong réac thai thuc
pham va tang thu nhap cho nguoi dan.

2 Déi twong va phuong phap nghién ctu

2.1 Déi twong nghién ciu

2.1.1 Nguyén li¢u

VLCC la mét trong nhitng san pham phu cia nganh
cdng nghiép san xuét so co la, thudng duoc loai bo sau
khi xay vo hat ca cao (bi loai bo trong budc sau caa quy
trinh san xuat ca cao). VLCC dugc thu hdi truc tiép tai
Cong ty Vinacacao, Quan 8. Sau khi duwoc tach khoi
hat, VLCC rang sao & nhiét ¢6 120 °C trong 15 phat dé
dat d¢ gion va c6 huong thom dac trung tai phong thi
nghiém, Khoa Ki thuat Thuc phim va Mbi truong,
Truong Pai hoc Nguyén Tat Thanh.

2.1.2 Hoa chit

Hoéa chat sir dung trong nghién cau nay gdom folin
(Trung Quéc), Na,COj3 (Trung Qudc).

2.2 Phuong phap nghién ctiu

2.2.1 Quy trinh san xuét banh quy

Céac nguyén liéu duogc tron va u 20 phuat (Bang 1). Sau
khi can, ép, tao hinh va loai phé pham (banh bi khuyét
dang, hodc nhitng phan bot thira con dinh lai khi tao
hinh) bot t s€ dugc mang nudng (Hinh 2). Nudng banh
la khau quan trong nhat trong toan b qué trinh san
XUt, vi trong giai doan ndy xay ra hang loat cac bién
doi veé vat Ii, hoa hoc quyét dinh dén chat lugng cua san
pham.

Mau danh gia bao gdbm: banh quy bé sung VLCC véi
ham luong vo lua khac nhau (15, 20 va 25) %.

Thi nghiém duoc thuc hién tir thang 1 dén thang 6 nim
2022 tai Phong ché bién thyc pham, Dai hoc Nguyén
T4t Thanh — Co s6 Q. 12.

Cé dinh Khao sat
. N Botmi | Bo | Bo | Puong | Long do | Baking | Vani | VLCC (% so voi khoi
Thanh phan P . , SRR
S0 8 lat |magarin| xay triing soda luong bot mi)
Khbi Iuong (g) 200 | 102 43 1125 33,75 2 2 15 \ 20 \ 25

2.2.2 Chiét xuat dich chiét VLCC

Céc chira 1 g VLCC va 30 mL nudc duoc ngam trong
bé diéu nhiét trong thoi gian 20 phat, nhiét d6 100 °C.
DP6i v6i mau VLCC rang thi diéu kién rang dugc ap

dung & 120 °C trong 15 phat. Dung dich duoc loc va
xé4c dinh ham Iuong polyphenol bing phwong phap do
Uv-vis.
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Baking soda

Chuén bi dich nhii trong

Y

Ray Nhao tron 2 phit <
!
720 phit Nin tao hinh Nudng 25 phit & 150 2C
v
Bao goi A Lam nguoi

Hinh 2 Quy trinh san xuét banh quy VLCC

2.3 Phuong phép phan tich

2.3.1 Phuong phap xac dinh ham lugng polyphenol
TPC

Ham luong phenolic téng sé (TPC) duoc xac dinh bang
phuong phap Folin-Ciocalteu vai chat chuan acid gallic
(GA) [12]. Folin 10 % va Na,COs 7,5 % duoc bd sung
vao dich chiét va do ¢ bude song 1a 765 nm. Ham luong
polyphenol dugc xac dinh trong céng thuc (1):

Cp = = 1)
Cm: ham luong polyphenol c6 trong dich chiét
(mgGAE/g); Cx: nong do dich suy ra tir duong chuin
Bang 2 Cau hoi khao sat nguai tiéu dung.

(mg/mL); Ve thé tich dung mdi chiét mau (mL); m:
khéi Iugng mau xt i (g); F: hé s6 pha loang.

Tt ca cac thi nghiém duoc 13p lai 3 1an. Gia trj Cp, tinh
trung binh cua 3 lan do.

2.3.2 Phuong phap thu thap y Kién nguoi tiéu dung
M0 ta ngudi tham gia khao sat: ddi trong tham gia danh
gia cam quan gom 40 ngudi voi cac mo ta sau:

— Gigi tinh: nam va nir

— D¢ tudi tir 18 dén 60 tudi

— Nghé nghiép: hoc sinh/sinh vién, ni trg, cong nhan
vién va nhitng nghé khéc.

STT Cau héi

Cau tra loi

1 Anh/Chi ¢6 hay an banh quy khong?

Thuong xuyén
Hiém khi
Thinh thoang
Khéng bao gio

banh quy hay an?

Anh/Chi hdy ké t&n mot sé san pham

Danisa
AFC
Gery
Lu
Khac:

dau?

Anh/Chi biét tgi san pham béanh quy tir

Trén mang x& hoi

Ban bé gidi thiéu

Trung bay cac cira hang
Truyén thong: TV/radio,...
Khac
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¢6 d6n nhan khéng?

Anh/Chj thich bénh quy ¢ cAu triic nhur | D50
4 thé nao? Xop
' Khéac
Vang nhat
. Anh/Chi thich banh quy c6 mau sic nhu | Vang dam
thé nao? Nau
Khéc
Thuan tién dé mang di
6 Anh/Chi thich banh quy c6 vu diém nhu | Tét cho sic khoe
thé nao? Gié thanh re
Khéc:
C . Cé
7 Anh/Chij ¢ thich VLCC khong? R
Khéng
Néu banh quy két hop véi vo luacd bd | .
A J4 A . .| Co
8 sung thém chat chong oxi hoa anh/chi R
Khoéng

2.3.3 Phuong phap danh gia cam quan san pham

Thi nghiém dugc thuc hién theo phuong phap danh gia
cam quan cho diém [TCVN 12389:2018 (ISO
8586:2012)].

Déi tuong tham gia danh gia cam quan gom 40 nguoi
VGi cac mo ta sau:

+ Gigi tinh: nam va nit

+ Do tudi tir 16 dén 60 tudi

+ Nghé nghiép: hoc sinh, sinh vién, néi tro, cong nhan
vién va nhitng nghé khac

+ Y&u cau: ngudi danh gia phai 1a c6 kinh nghiém danh
gia cam quan va am hiéu vé thuc pham.

PHIEU PANH GIA CAM QUAN MAU BANH QUY BO SUNG VLCC

HUGNG DAN

thang diém sau day:

Anh/chi s& nhén dwoc 3 miu 33 dvoc ma héa béng sb, anh/chi hay thi timg mau va
danh gia mirc 46 yéu thich cia anh/chi bing cach cho diém vao bang bén dudi dua vao

*Lyu - Anh/chi diing nwéce loc thanh vi trwde khi thi mau:

1 2 3 4 5 6 7
. Binh .
Rét ghét Ghét | Hoi ghét Hoithich | Thich | Rét thich
thudng
BANG CHAM PIEM
Hotén: ...
Ngay thie ...
Chi tigu Mau: 01 Mau: 02 Mau: 03
Mau sac
Mii
Vi
Ciu tric

*Chi - Diém t6i da cho mai mAu 14 28 didm
MGi ddi twgng tham gia danh gia cam quan s& duoc giri
mot phiéu danh gia. Mic ¢ cho diém gém 7 muc: rat
ghét, ghét, hoi ghét, binh thudng, hoi thich, thich va rat
thich. Céc chi tiéu danh gia cam quan gdm mau sic,
mui, vi va cau tric cua banh qui.

2.3.4 Phuong phap xir Ii s6 ligu

Céc thi nghiém nay duoc b tri ngau nhién va duoc lap
lai 3 1an. S6 liéu thu duoc xir Ii thdng ké bang phan
mém Excel 2007.
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3 Két qua va thao luan

3.1 Banh gia ham lugng polyphenol c6 trong VLCC
Trong qua trinh tach vo lua khoi hat, VLCC dé bi hu
hong do nim méc. Do d6, trude khi duoc phdi tron vao
banh quy s& tién hanh khao sat VLCC ¢ hai diéu kién:
khong rang (d6i ching) va rang o nhiét d6 120 °C trong
thoi gian 15 phat. Chi tiéu ham luong polyphenol sé
duogc st dung dé danh gia chit lugng cua VLCC.

Két qua thi nghiém cho thay, VLCC sau khi rang ¢
nhiét do 120 °C cho ham lugng polyphenol cao hon so
véi vo lua khong rang, tuong ung (14,06 £ 0,02 va
15,97 £ 0,15) mgGA/g. Su gia tang gia tri TPC sau qua
trinh rang la phu hop voi khing dinh cia E Awarikabey
Vva cong s, Cac tac gia cho rang su gia ting TPC phu
thudc vao nhiét do va thoi gian tiép xuc, nhu mot chudi
qua trinh ngung tu va trung hop phan tng xay ra vai su
hinh thanh céc phén ti phuc tap nhu pro-anthocyanidin
tir cac hop chat sinh hoc nhu phenol va anthocyanin
[13]. Chinh vi vay, vé lua sau khi tach hat s& duoc rang
& nhiét do 120 °C s& duoc stir dung cho cac thi nghiém
sau.

3.2 Két qua khao sat nguoi tiéu dang

Khao sat dugc thuc hién vdi 40 nguoi, trong do gidi
tinh nam chiém 37,5 % va nit 1a 62,5 %, do tudi cua
ngudi khao sat chi yéu la nam trong khoang tir 18 dén
60 tudi (do tudi tir 18 dén 30 Ia 100 %), nghé nghiép

Tap chi Khoa hoc & Cong nghé S& 18

(hoc sinh/sinh vién chiém 93,8 %). Két qua khao sat
cho thay nguoi tiéu dung thinh thoang sir dung banh
quy (66,7 %), nhan hiéu dugc wa chuong la Danisa
(56,3 %),..., da sb nguoi tiéu dung biét dén san pham
banh quy la tir trung bay trong cac ctra hang (70,2 %).
Ngudi tiéu dung ua thich banh quy c6 tinh chit sau:
mau nau cua ca cao (50 %), cau tric xop (85,1 %), dic
diém tdt cho stc khoe (50 %). Néu san phim duoc bd
sung mot thanh phan ty nhién nhu VLCC thi nguoi tiéu
dung san sang don nhan (97,9 %), ua thich (89,6 %).
3.3 Két qua danh gia cam quan vé banh quy VLCC

Hinh 3 cho thay ca ba mau khao sat déu c6 hinh canh
hoa, mau nau, c6 huong thom dac trung ctia ca cao. O
Hinh 4, dwa vao két qua thong ké danh gia cam quan
mo ta va xu Ii s6 liéu bang phan mém Exel thi mau bo
sung 20 % VLCC c6 diém trung binh 12 6,32 (cao nhat),
sau d6 tuong ng la cac mau c6 bo sung 15 % (5,96
diém), cudi cuing 12 mau bd sung 25% (4,67 diém). Xét
vé mit cau tric thi mau 25 % xdp hon khi so véi hai
mau con lai, khdng giit dwoc ciu trdc hinh hoa sau khi
banh nguoi, dé mé, v&. Nhu vay, c6 thé két luan rang
mau béanh quy ¢ b sung VLCC 20 % cho diém cam
quan cao nhat vé mau, mui va vi: mau nau, xop via,
don, mui thom hwong ca cao, vi hoi ding, khong gat
quéa, khong bi chay khi nuéng & 25 pht trong 150 °C,
¢6 hinh dang canh hoa bén.
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Hinh 3 Mau banh quy c6 b sung VLCC: a: 15 %; b: 20 %; c: 25 %.
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Hinh 4 Két qua danh gia cam quan banh quy VLCC dua
trén phuong phap danh gia cam quan cho diém (TCVN
12389:2018).
Thang di€m danh gia: 1: rat ghét; 2: ghét; 3: hoi ghét;
4: binh thudng; 5: hoi thich; 6: thich; 7: rat thich.

3.4 Dy toan chi phi san xuit
Dé 6 thé thuong mai hoa dugc mot san pham thi viéc
tinh toan chi phi san xuat t5i thiéu nhur nguyén liéu, hao
phi, ning luong,..., 1a mot viéc can thiét. Bang 3 cho
biét chi phi nguyén liéu toi thiéu dé san xuat 1 kg banh
quy VLCC.
Bang 3 Bang chi phi nguyén vat liéu dé san xuét 1 kg banh
quy VLCC.

Bo magarin 98,47\ 100 000 9847
buong 257,625/ 25000 6 440
Long d¢6 trang 36,04 50000 1802
Baking soda 4,58 50000 0229
Vani 4,58/ 50000 0229
Tong tién san pham 83216

Nguyén liéu Khéi lwong Pon gid | Thanh tien
- (9 (dong/kg)|  (dong)

Bot miso 8 458 55000 25190

Vo6 lya cacao 114,5| 100 000 11 450

Bo lat 233,58| 120000 28 029

Tai liéu tham khao

Vay, chi phi nguyén liéu dé san xuat 1kg banh quy
VLCC la khoang 83 216 dong/kg. Gia thanh san pham
gdm chi phi nguyén liéu ké trén cong thém chi phi san
xuit (dién, nudc, nhan cdng, bao bi), chi phi quang céo,
lgi nhuan, ... So véi banh Danisa khoang 250 000
ddng/kg, thi gia san pham banh quy véi VLCC la c6 thé
chap nhan duoc.

4 Két luan

Két qua cho thay, VLCC duoc bd sung vao banh quy
mang lai gia tri dinh dudng va ham lugng polyphenol,
dem lai nhiéu lgi ich cho stc khoe con ngudi, ddng thoi
tan dung duoc nguon ché pham cua nganh céng nghiép
ca cao. Cong thuc phéi tron wa thich nhat nhu sau: 200
g bot mi s6 8; 40 g VLCC; 102 g bo lat; 43 g magarin;
112,5 g duong; 33,75 g long d6 trang; 2 g baking soda
va 2 g vani. Banh quy VLCC 20 % (w/w) ¢ mau nau,
¢6 cau trdc xdp, thom muii dic trung ctia ca cao va gion
dugc san xuit bang phuong phap khudy tron, u, tao
hinh va nuéng trong 25 phit ¢ 150 °C. Nham tan dung
nguon phé pham, san pham nghién cau cé thé dugc
phét trién thanh ngudn thuc pham bd sung nang luong
va dinh dudng cho con nguoi.
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Research and development of cocoa bean shell biscuits

Tran Bui Phuc, Vu Thi Kim Ngoc, Le Thi Thu
Faculty of Environmental and Food Engineering, Nguyen Tat Thanh University, Ho Chi Minh, Vietnam.
tbphuc@ntt.edu.vn

Abstract Cocoa bean shell is a by-product of the chocolate manufacturing industry. The use of this by-product
source in combination with biscuits increases the economic value of cocoa trees, bringing more income for people.
In this study, our results showed that the biscuit supplemented with cocoa bean shell had a bitter taste, a brown
color, and a characteristic aroma of cocoa. The favorite recipe for cocoa silk biscuits was 200 g of #8 flour; 40 g
cocoa silk pods; 102 g unsalted butter; 43 g of magarine; 112.5 g of sugar; 33.75 g egg yolk; 2 g baking soda and
2 g vanilla, in which the weight ratio of cocoa silk shell and wheat flour was 1:5 (20 % w/w). Crunchy and spongy
biscuits with 20 % of cocoa bean shell were produced by kneading for 2 minutes, resting for 20 minutes, then
shaping and baking for 25 minutes at 150 °C. These results suggest a great use of cocoa bean shell in producing
biscuits supplementing energy and nutrition for consumers.

Keywords cocoa bean shell; by-product; biscuits; polyphenol
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