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TOM TAT

Banh bich quy, loai thuc pham dugc yéu thich bdi nhiéu déi tugng tiéu dung, thudng cung cép
muc nang lugng cao vi giau dudng, bot, béo va it chat xo. Chat xa dong vai trd quan trong trong
viéc ngan ngtia bénh tao bdn, cac bénh vé tim mach va bénh béo phi, vi vy xu hudng chung
hién nay clia cac nha san xuét la tao ra nhiing dong banh bich quy giau xo. Ba com dla tach béo
(DCM) la nguén thuc pham giau chét xa, dugc bé sung vao banh bich quy nhdm tang ham luong
x3 cho béanh. Trong nghién ctiu nay, ba com duia tach béo, sau khi dugc thily phan béng ché phdm
enzyme Cellulast1.5L (HDCM), sé dugc dung dé thay thé bét mi vai nhing ty |é khac nhau, ti 10%
dén 40%, trong cong thiic lam banh bich quy giau xo. Qua trinh thily phan DCM dugc thuc hién vai
nong do enzyme la 5U/g chat kho, thai gian 30 phit. HDCM thu dugc cé ham lugng chét xo hoa
tan (SDF) dat 7.3% chét kho, tang 2.43 lan so véi mau DCM. Bang thai ty s6 gitia chat xa khéng tan
va chét xa hoa tan (IDF/SDF) ctia HDCM ciing gidm 2.64 1an so véi ty s6 nay ctia DCM. Thanh phén
hoa hoc, do cling, cac thong s6 vat ly va cdm quan clia banh bich quy dé& dugc st dung dé danh
gid anh hudng cla ty 1é thay thé ba com dua da qua thdy phan. Khi tang ty 1é HDCM tur 20-40%,
ham lugng xa téng clia banh bich quy tdng 1.7-5.9 1an so v&i mau déi ching. Ty lé thay thé HDCM
20% va 30%, cho san phdm banh bich quy c6 diém cam quan thi hiéu chap nhan dugc lan luot I3
5.7 va 5.0, véi ham lugng xa téng 1an luot 1a 9.0 va 15.5%, la phu hop dé san xudt banh bich quy

giau xao.

Tu khoa: banh bich quy, ba com dlra, bad com dtra da thily phan, ty é thay thé, ham lugng chat xa

MG PAU

Bénh bich quy 1a mot loai thuc phdm dugc stt dung
rong rai tai Viét Nam va nhiéu qudc gia trén thé gisi .
Céc loai banh bich quy thudng cung c4p nhiéu ning
lugng vi giau duodng, bot, béo, it chit xo, vitamin,
khoéng?. Chit xo déng vai trd quan trong trong viéc
ngédn ngtia bénh tdo bén, cac bénh vé tim mach va
bénh béo phi?, vi vy xu huéng chung ctia cic nha
san xuét banh bich quy la tao ra nhiing dong banh
bich quy gidu xo. Cdc nguyén liéu phu b sung dé
lam tdng chat xa cho banh thudng tii cic loai ngii coc

45 56 c4m yén mach, cdm

nhu cdm lua mi*, cdm gao
dai mach?, ba malt’. Céc loai ba clia phu ph&m cong
nghé thuc phdm cang dugc nghién ctiu stt dung lam
phu liéu nhidm ting ham lugng xo cho banh bich quy
nhu ba trai cy®, ba dau nanh®, ba com diial®. Tuy
nhién, khi b6 sung phu liéu gidu xo, banh tré nén cting
va nhdm lam giam d¢ ua thich ctia ngudi tiéu dang®.
st dung enzyme cellulase thily phan chit xo ciing la
mot gidi phap cin dugc khao sat.

Qud trinh thity phén sé cit ngdn mach céc chitxo, lam
gidm ham lugng xo khong hoa tan (IDF): ting ham

lugng xo hoa tan (SDF), gidm ty 1¢ IDF/SDE Chit xo
hoa tan sé lam ting kha ning hidt nudc, thay ddi tinh
chét bot nhao, giam do cing, cai thién tinh chdt cam
quan ctia banh>. Ham lugng chét xo tan 16n hon 10%
tinh trén ham lugng chit kho cta xo téng thi dugc
xem la t6t cho stic khoe con ngudi. Chat xo hoa tan
tan dugc trong nudc va tao thanh cdu truc gel, di qua
rudt non trong hé tiéu hoa va dé dang dugc 1én men
bang hé vi sinh vat trong rudt gia. Ngoai ra, chit xo
hoa tan con lién két véi lugng nho cholesterol va giam
su hép thu glucose trong ruét 1

Chat xo (Dietary Fiber-DF) la thanh phén héa hoc
chti yéu ctia ba com dia tach béo. Chét xo ctia ba com
dita dugc cdu tao tit ba don phan: mannose, glucose
va galactose lién két nhau qua lién két 3-1,4 va 3-1,6
glycoside, mang tinh chat ciia mét prebiotic. Ngoai
ra, ba com diia con c6 nhiing thanh phan dinh duéng
khéc nhu protein, tro, vitamin va mu6i khoang 12 B3
com dtia da dugc tan dung d€ lam banh trang, banh
bich quy!°. Tuy nhién, hién nay chua c6 nghién ctu
nao stt dung ba com dtia tach béo da qua thuy phan
(HDCM) dé thay thé bot mi trong san xudt banh bich
quy giau xo.

Trich dan bai bao nay: Phat VT, Man LV V, Tra T T T, Nguyét T N M. S& dung ba com dira dé thay thé
moét phan bot mi trong san xuat banh bich quy giau chat xo. Sci. Tech. Dev. J. - Eng. Tech.; 4(2):977-985.
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Muc dich clia nghién ctiu nay 13 lam tdng ham lugng
chit xo hoa tan (SDF) trong nguyén liéu ba com duia
tach béo (DCM) bing ché phdm enzyme thuong mai
Cellulast 1.5L. B4 com dtia tach béo da qua thily phan
(HDCM) sau do6 sé dugc st dung dé thay thé bot mi
v6i cac ty 1é khac nhau trong c6ng thiic banh bich quy
giau xo. Két qua dugc danh gia thong qua thanh phan
héa hoc, cdu tric bot nhao, cac thong s6 vat 1y, mau
sdc va cim quan cuia banh bich quy.

NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu

Ba com difa 1a phy phim ctia quy trinh san xuét dau
dita bang phuong phdp ép ndéng ép luc cao va xt ly
tach béo, dugc cung cdp bsi nha may san xuit ddu
dtia Yén, Bén Tre, Viét Nam. Nguyén liéu ba com
dita dang bot, mau nau, c6 d6 &m thép hon 8% va
ham lugng lipid thdp hon 5%. Ba com dua nguyén
liéu dugc nghién va ray qua ray 40 mesh (0.4mm) dé
thu nhén ba com dita tich béo (DCM). D€ thdng nhit
mau nguyén liéu ddu vao, DCM dugc chuin bi mot
lan cho ca qud trinh nghién ctiu.

Nguyén liéu lam bdnh st dung trong nghién ctiu bao
gbém: bot mi s6 8, clia cong ty TNHH Bot mi Pai
Phong; triing ga tuoi clia cong ty TNHH Ba Huan
(d0 4m 65-75%, protein 9-15%, 4m tinh v6i phan
ung H;S); dudng dn kiéng isomalt clia cong ty Viky-
bomi (ham lugng carbohydrate 98%, ham lugng na-
tri khong 16n hon 10 ppm); bo lat thuong hiéu Pilot,
Uc (ham lugng lipid 84%); Acesulfame K ti thuong
hiéu Vitasweet, Trung Qudc (d¢ tinh khiét khong it
hon 98,87%); mudi tinh sdy ctia Tap doan mudi Mién
Nam (ham lugng NaCl 16n hon 98%, dd 4m bé hon
1%); vani tii thuong hiéu Rayner’s (Anh); bot né hiéu
Alsa (Phap).

Hoa chdt diing cho phdn tich st dung trong nghién
cliu 6 xudt xi tif cong ty Sigma-Aldrich (My); Céc
loai enzyme st dung cho phan tich (Termamyl SC, Al-
calase 2.5L) va enzyme thuly phan Cellulast 1.5L dugc
cung cip bdi tap doan BRENNTAG Vietnam Co.Ltd.

B6 tri thi nghiém

Khdo sdt qud trinh thiy phdn bét DCM bdng
ché phdm enzyme Cellulast 1.5L

B4t DCM dugc cho vao binh tam gidc chiia nudc véi
ty 1¢ 1:10 w/v, b6 sung enzyme rdi G trong b€ diéu
nhiét 50°C theo thoi gian khao sat. Cudi qua trinh
thtly phan enzyme dugc v6 hoat ¢ 90°C trong 15 phut.
Bot DCM sau thity phén dudc sdy trong t sdy 105°C
¢6 d6i luu khong khi dén d¢ 4m dat khoang 5% sau
d6 dugc nghién va ray qua ray 40 mesh.
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Céc yéu t6 khao sat thay d6i 1an lugt 1a nong do en-
zyme (0, 3, 5, 10, 15 U/gCK) va thoi gian thay phan
(0, 15, 30, 60, 90 phut).

Phan bt ba com dua thay phin qua rdy (HDCM)
dugc dem di xac dinh chét xo khong hoa tan (IDF),
ham lugng chit xo hoa tan (SDF), tit d6 tinh todn
dugc ty 1¢é chit xo khong hoa tan so véi chat xo hoa
tan (ISF/SDF) va tinh dugc ham lugng chit xo t6ng
(TDF) trong mau HDCM.

Quy trinh ché bién bdnh bich quy giau xo
Chudn bi hén hgp bot HDCM-bjt mi: tron bot HDCM
vG6i bot mi theo ty 1¢ thay théla 10% - 20% - 30% - 40%.
Quy trinh tao sdn phdm bdnh bich quy: Bot nhao lam
banh bich quy gébm hén hgp bot HDCM - bot mi
va cac thanh phan nguyén liéu phu khac. Cong thiic
phéi tron tGng véi 1Kg hén hgp HDCM - bét mi 1a
305g tring ga tuoci; 467g bo lat; 310g isomalt, 4.4g
mudi, 10.6g bot nd, 4g vani va 87mL nuéc’. Quy
trinh lam banh bét d4u la ddnh béng tring ga tuoi
(gém ca long do va long trang) bang mdy nhao bot
(Model M8, UNIE), td¢c d6 200 vong/phut trong 4
phut; cho tiép dung dich mudi NaCl, acesulfameK,
isomalt, vani va bot nd vao hén hop tring ga da danh
bong, tron déu thém 4 phut; bd sung bo va nhao tron
tiép 5 phut; hén hgp HDCM - bdt mi sé dugc cho
vao cudi cing va nhao tron véi téc do 100 vong/phut
trong 2 phut. Khéi bot nhao dugc cin thanh tdm co
do day 4mm, dung khuon tron dudng kinh 35 mm cit
tdm bot thanh nhiing miéng banh cé kich thuéc dong
nhit.

Banh dugc nudng thanh hai giai doan: giai doan mot
v6i nhiét 3o nudng 13 175°C trong 14 phit; giai doan
hai v6i nhiét d6 150°C thdi gian nudng la 4 phut. Sau
khi nuéng banh sé dugc lam ngudi vé nhiét d6 phong.
Sau d6, cdc mau banh dugc cho vao tui PE, han kin
miéng dé bdo quan. Mau ddi chiing la mau banh bich
quy lam tii bot mi (ty 1é thay thé HDCM 1a 0%).

Phuong phap phan tich

Phuong phdp xdc dinh thanh phdn héa hoc
Thanh phén héa hoc ctia nguyén liéu va banh bich
quy dugc xac dinh theo cdc phuong phéap cia AOAC.
Ham 4m dugc xdc dinh bang phuong phap sdy dén
khdi lugng khong d6i theo AOAC 930.15; ham lugng
lipid dugc xac dinh bang phuong phap trich ly Soxhlet
theo AOAC 960.39; ham lugng protein dugc xdc dinh
theo phuong phép Kjeldahl - Nessler AOAC 984.13;
ham lugng tro theo AOAC 930.30, ham lugng chit xo
khong tan (IDF) va chét xo tan (SDF) dugc xac dinh
theo AOAC 991.42 va AOAC 993.19; t6ng cua ham
lugng chit xo hoa tan va khong hoa tan chinh 1a ham
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lugng xo tong (TSF); ham lugng carbohydrate téng 1a
phén con lai sau khi trit phin trim cta dm, protein,
lipid, tro.

Phuong phdp phan tich cdc tinh chdt vét ly
Céc thong s6 ciu truc bot nhao (do cing, do ¢ két, do
phuc héi) dugc xac dinh theo phuong phap TPA (Tex-
ture Profile Analysis) trén thiét bi do ciu truc Model
5543, Instron, USA, theo quy trinh cta Yildiz, Yurt 13,
kha nang gifi nudc va ddu dugc xac dinh theo phuong
phép cua Jia, Yul; bién d6i kich thuéc ctia banh bich
quy sau qua trinh nuéng (dudng kinh, d6 day) dugc
xac dinh theo phuong phép ctia Mishra (2012)2; d6
cing cua banh bich quy dugc xdc dinh theo phép do
3 diém cta Aziah” trén thiét bi do cdu tric Model
5543, Instron, the USA; mau sic ctia banh bich quy
béng thiét bi do mau Model CR-300 (Konica Minolta,
Nhat Ban). Hé mau dugc st dung la CIE Lab (L-d6
sang, a ti xanh luc dén do, b tit xanh lam dén vang,
DE khodng sai biét mau sic)’.

Ddnh gid cam quan cua bdnh bich quy

Cam quan thj hi€u ctia banh bich quy dugc danh gia
theo phuong phép clia Meilgaard (2006) !4, sti dung
thang diém 9, tit cyc ki khong thich dén cyc ki thich.
S6 ngudi tham gia danh gid 1a 60 ngudi.

Phuong phap xi ly sé liéu

Tét ca cac thi nghiém déu dugc ldp lai 3 1an. Két qua
trong bai bdo la gia tri trung binh+d¢ léch chudn. Cac
s6 liéu dugc xem la khac nhau c6 nghia khi p < 0,05.
Phuong phép phan tich phuong sai mot yéu t6 dugc
thyc hién trén phan mém Minitab 16.

KET QUA VA THAO LUAN

Qua trinh thiy phéan bét ba com dira

Anh hudng ctia néng d6 enzyme dén ham lugng chit
x0 trong HDCM dugc trinh bay trén Hinh 1.

Véi diéu kién thoi gian thiy phan ¢6 dinh la 60ph,
khi nong d¢ enzyme cellulase ting tii 3U/gCK lén
5U/gCK, t6c d6 qua trinh thiy phan ting nén ham
lugng SDF ting 2,1 lan (Hinh 1A) trong khi ham
lugng IDF giam 5,6% (Hinh 1B) din dén ti s6
IDF/SDF giam 55%, dat gid tri 9,1 (Hinh 1C). Tuy
nhién, néu ting noéng do cellulase tit 5U/g CK 1én
15U/g CK, qué trinh thay phan chat xo tan thanh
duong don gian ting nhanh dan dén ham lugng SDF
gidm 27,8%, ham lugng IDF ciing gidm thém 7% nén
ti 1¢ IDF/SDF tang 23,4% trong khi lugng xo t6ng
giam chi con bang 92,0% so véi khi nong do enzyme
5U/gCK (Hinh 1D). Két qué thi nghiém c6 sy tuong
dong véi nghién ctiu cia Lebesi va cong su (2012) khi

thay phan cdm yén mach bang enzyme endoxylanase,
khi ting ndng do enzyme st dung thi ham lugng xc
hoa tan ting 1én dat cuc dai va sé giam do xo hoa tan
tiép tuc dugc thity phan thanh cac phan ti nhd hon 1°.
Ly do dugc giai thich 1a vi phuong phép phén tich
AOAC @€ dinh lugng theo xo hoa tan dugc két tha
bing con 78° khong thé xéc dinh dugc cic phan tu
¢4 s6 gbc monomer nhé hon 9 nén ham lugng xo hoa
tan va xo téng lai giam 1°,

V6i muc tiéu giam ty 1é IDF/SDF va giii cho ham
luong xo téng it bién d6i nhat thi néng d6 enzyme
5U/g chitkho DCM dugc st dung cho loat thi nghiém
khdo st anh hudng cta thdi gian thay phin dén
thanh phan céc chit xo trong HDCM (Hinh 2).

Khi ting thai gian xti Iy ti 15ph dén 30ph, ham lugng
chét xo hoa tan trong HDCM tang 138%. Khi ti€p tuc
tang thoi gian ti 30ph 1én dén 90ph thi ham lugng
chét xo hoa tan giam di 21% (Hinh 2A). Thoi gian xt
1y cang dai thi ham lugng xo khong hoa tan va xo tOng
cang gidm. Cu thé, xo khong hoa tan va xo téng gidm
lan lugt1a 12% (Hinh 2B) va 6.8% (Hinh 2D) khi thoi
gian thay phan tang tit Oph dén 90ph. Vi tai thoi diém
thiy phan la 30ph, lugng xo khong tan giam va lugng
x0 tan dat cuc dai, nén & 30ph ty 1¢ IDF:SDF ciing dat
gid tri cyc tiéu, 9.0 (Hinh 2C).

Hinh 2 ciing cho thdy, tai thoi diém 60ph, cac két qua
déu khong khac biét v6i thoi diém 30ph. Néu thoi
gian thuy phén ti€p tuc kéo dai dén 90ph, lugng xo
hoa tan, xo khong hoa tan va xo téng lai gidm. Nguyén
nhan dugc giai thich tuong ty trudng hop trén, la do
thoi gian thuy phan cang lau, enzyme cellulose sé thuy
phén chit xo cang siu, mach xo cang ngdn va bj thét
thoat do hoa tan vao nudc 6.

Tu nhiing phan tich trén, véi néng dd enzyme cel-
lulase 13 5U/gCK, thdi gian thuy phan dugc chon la
30ph. Bang 1 trinh bay thanh ph4n hoa hoc ctia bot
mi, bot DCM va bot HDCM da qua ray 40mesh.
Bang 1 cho thdy qua trinh thily phan chit xo bing en-
zyme cellulase khong anh huéng dén ham lugng pro-
tein, lipid, tro, carbohydrate va chat xo téng cta bot
DCM; nhung lam tang ham lugng chit xo hoa tan,
gidm ham lugng chét xo khong hoa tan, dan dén giam
ti 1é IDF/SDF d6i v6i bot HDCM. Déy la diém thuin
lgi d€ dua bot HDCM vao thay thé mot phan bot mi
lam banh bich quy giau xo.

Nghién citu b sung bét ba com dira sau
thuy phan vao cong thiclam banh bich quy
Khi thay thé bot mi bang bot HDCM viéi cc ty 1é 0%,
10%, 20%, 30% va 40% trong cong thiic banh bich quy,
su thay d6i tinh chat ctia bdt nhao va ctia banh bich
quy dugc trinh bay trong Bang 2.
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Hinh 2: Anh hudng clia théi gian thy phan dén SDF

So v6i mau khong bé sung HDCM thi ti 1é HDCM bg
sung cang nhiéu cang lam cho d¢ cting bot nhao tang,
d6 bam dinh, d¢ c6 két va do phuc hoi giam. Véi ty
1¢ thay thé HDCM 1a 40%, 4 cting ctia khéi bot nhao
tang dén 22 lan, d6 bam dinh giam 78,4%, d6 c6 két
giam 80% va d6 phuc hoi giam 37,9% so v6i mau déi
chiing, ty 1¢ thay thé HDCM la 0%.

Tinh chat bot nhao thay d6i, tinh chét vét Iy ctia banh
bich quy cling thay déi. Tinh chét ctia bt nhao c6

lién quan truc tiép dén cdu tric, d) né cua banh. Bot

9280
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(A), IDF (B), ty I& IDF/SDF (C) va TDF (D) ciia HDCM.

nhao cang cting thi banh ciing cang cling, chiéu cao
va duong kinh banh cang giam.

Nhin chung, dudng kinh va d¢ day ctia banh ty 1é
nghich, trong khi d6 cling va bién d6i mau sic ctia
banh lai c¢6 xu huéng ty 1é thuin véi ty 1¢ thay thé
HDCM. Gia trj duong kinh va d6 day banh nho nhat
ghi nhén dugc & cac mau véi ty 1é thay thé HDCM
40%. O ty 1¢ nay banh c6 duong kinh va do day kém
hon mau d6i chiing 1an lugt 1a 6,8% va 24,6%.
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Bang 1: Thanh phan héa hoc ciia bot mi, bét ba com dira tach béo trugc (DCM) va sau thity phan (HDCM)

Thanh phéin héa hoc DCM

D6 dm % nguyén liéu 4.9+0.4°
Protein % chét kho 6.0£0.1*
Lipid % chét kho 4.2+0.1°
Tro % chét kho 3.340.1*
Carbohydrate % chét kho 81.6+0.2%
TDF % chat kho 73.240.1%
SDF % chét kho 3.0£0.2%
IDF % chét kho 70.1£0.1%
IDF/SDF 23.8+1.8%

HDCM Bot mi
4.840.3? 13.940.5°
6.0+0.1° 9.3+0.1°
42+40.2° 1.6£0.2°
3.340.12 0.5+0.1°
81.7+0.2° 74.6£0.3°
73.1£0.4° 2.540.2P
7.340.1° 0.6+0.1¢
65.840.5" 1.9+0.1¢
9.0+0.2° 3.940.3¢

Céc gia tri dugc ky hiéu v6i nhiing chit cdi khac nhau trong cing mot hang thi khéc biét c6 y nghia théng ké (p<0.05)

O ty 1¢ thay thé HDCM 40%, banh bich quy c6 do
cting ting 56,9% va mau bién d6i sim hon so véi banh
doi chiing. Quy luét nay giong véi cac nghién ctiu
trudc day cta Lai va Vo (2017) 10 khi b6 sung ba com
duia chua thily phan vao banh bich quy. Sudha va cong
su (2007) cang ghi nhan két qua bién d6i tuong ty vé
duong kinh, do day, d6 cing va su thay d6i mau sic
ctia banh bich quy khi thay thé bot mi bing céc loai
cam lta mi, cdm gao, cdm yén mach va cadm dai mach
VGi ty 1é tit 0% dén 40%°.

Céu tric bot nhao va banh bich quy phu thudc vao
thanh phan nguyén liéu, nhét la s6 lugng cac nhém
hydroxyl (OH) ty do ctia nuéc, dudng va chit xg 7.
Cac nhém hydroxyl tu do ctia dudng va chit xo sé
hép thu nudc, lam gidam ham lugng nudc ty do clia
bot nhao. Do HDCM c6 kha néng hdp thu nudc cao
hon bot mi gép 5,7 14n, nén cling mot ty 1é nudc va
duong trong cdng thiic, khi tang ty 1é thay thé HDCM,
kha nang hép thu nuéc ctia bot nhao tang, ham lugng
nudc ty do trong khdi bot nhao gidm dan dén viéc
khéi bot nhao trd nén kho rao, do cling tang 1én, do
dinh giam xudng'8.

Ty 1é thay thé HDCM ting, khong chi lam ting cac
nhém hydroxyl hat nuéc ma con lam gidm ham lugng
gluten trong khdi bot nhao, nén qua trinh hinh thanh
khung gluten bi can trd, tit d6 lam giam d6 c6 két va
d6 phuc héi clia bot nhao 1°.

Lugng nudc tu do trong khdi bot nhao giam sé lam
gidm lugng hoi nudc tao thanh trong qua trinh nuéng
dan dén viéc lam gidm do nd cta banh. Pong thoi do
cdu tric mang gluten khong bén nén kha néng git khi
va hoi trong qud trinh nuéng sé kém hon dan dén lam
giam ca dudng kinh va d¢ day, lam banh giam d6 x6p
Vva tr& nén cting hon 8.

Su thay d6i thanh phéin héa hoc ctia banh bich quy
khi tang ty 1é thay thé HDCM dugc trinh bay trong

Bang 3.

Khi ty 1é thay thé HDCM trong cong thtic banh tang
ti 0% dén 40%, ham lugng protein, lipid, tinh bot
trong banh quy thanh phdm déu giam. Véi ti 1é thay
thé la 40%, ham lugng cac chat giam l4n lugt la 18%,
11% va 38% so v6i mau d6i chiing. Nguyén nhéin la do
ham lugng protein, lipid va tinh bot trong bot HDCM
thép hon so véi trong bot mi.

Viéc b6 sung bot HDCM vao cong thiic banh da
lam tdng ham lugng tro trong banh bich quy do bot
HDCM c6 ham lugng tro cao hon bot mi. Su thay d6i
vé ham lugng tro trong nghién ctiu ctia Shehu va cong
su (2013) ciing c6 quy luat tuong tu khi thay thé bot
mi bing cdm gao vé6i nhiing ty 1¢ 1an lugt 1a 10%, 15%
v220%20. O ti 1¢ thay thé¢ HDCM la 40%, ham lugng
tro ctia banh bich quy 14 3,2%, tang 2,3 1an so v6i banh
déi chiing.

Bang 3 con cho thdy ham lugng chit xo khong hoa tan
(IDF), chdt xo hoa tan (SDF) va chit xo téng (TDF)
ctia banh quy thanh phim ting dan véi viée tang ty 1é
thay thé HDCM. Vi ty 1¢ thay thé HDCM 40%, banh
bich quy c6 SDE, IDF va TDF ting lan lugt 2,4 14n, 7,3
lan va 5,9 1an. Tuy nhién véi ty 1é thay thé HDCM
10% thi TDF chi 14 5,3%, chua dat tiéu chuin banh
quy giau xo.

Ajila va cdng su (2008) da tién hanh bg sung bot vo
x0ai vao cong thiic banh quy véi ty 1& tit 5% dén
20%. Két qua cho thdy IDF tang tu 3,7% dén 12,5%,
SDF tang tui 2,8% dén 8,2% va TDF tang tit 6.5% dén
20.7%1°. Parate va cong sy (2019) ciing ghi nhan két
qua tuong tu khi ting lugng cam bap tii 5% dén 30%
vao cdng thic banh quy, khi d6 TDF ctia banh quy
ting tli 1,9% lén dén 24,8%2!.

Két qua ctia khao sat anh hudng cta ty 1é thay thé bot
ba com diia dén chét lugng cam quan ctia banh bich

981



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 4(2):977-985

Bang 2: Su thay ddi cac tinh chat co ly - vat ly ctia bét nhao va banh bich quy khi ting ty 1& thay thé cia HDCM

véibot mi
Thong s6 ciu tric bot nhao
Ty 1¢ thay thé D) cling (g) Pobamdinh (g.s) Do cd két D) phuc hdi (mm)
HDCM (%)
0 75+0° 116+21¢ 0.7040.00° 0.9540.034
10 10442° 125434 0.640.014 0.9040.03¢
20 261+1¢ 76+4¢ 0.37+0.01° 0.6740.01°
30 78817 4741b 0.310.00" 0.68+0.02°
40 1646+2° 25412 0.1440.01° 0.5940.00°
Tinh chét vat ly caa banh bich quy
Ty 1é thay thé Dudngkinh (mm) Do day (mm) Do ciing (g) Thay d6i mau sic
HDCM (%) (AE)
0 34.00.07 6.9-£0.1° 31014329¢ 0-£0¢
10 34.340.14 6.120.0° 2819459 7.940.6"
20 33.540.2¢ 5.840.1° 3260444" 10.840.6°
30 32.740.1° 5.4+0.1% 43214216° 13.340.3¢
40 31.740.2¢ 5.240.1¢ 486642274 18.04+0.9°

Ciéc gia tri dugc ky hiéu v6i nhiing chit cdi khac nhau trong ciing mét cot thi khac biét ¢6 y nghia théng ké (p<0.05)

Bang 3: Su thay déi thanh phan héa hoc cta banh bich quy khi tang ty 1é thay thé HDCM

Ty 1¢ HDCM (% bot mi) 0 10 20 30 40

D6 &m % san phdm 3.340.1° 3.4£0.3 3.740.2° 3.940.3" 4.240.2°
Protein % chét kho 8.1+0.14 7.840.2° 7.740.1° 7.240.1° 6.7-£0.2
Lipid % chét kho 18.6+0.12 19.9+0.1° 20.0+0.2° 20.440.1° 21.0+0.14
Tro % chét kho 1.440.0* 1.540.0 2.440.1° 2.7+0.14 3.240.1°
Carbohydrate % chit kho 57.240.2 55.2+40.2° 55.940.4° 54,640.2° 52.4+0.14
Tinh bot % chat kho 54.140.4° 50.0+0.84 46.840.7° 39.240.8" 33.6+0.6*
TDF % chit kho 3.240.1¢ 5.340.5” 9.0+0.8¢ 15.5+0.8¢ 18.840.9¢
SDF % chit kho 0.940.1¢ 1.340.1 1.640.0° 1.940.0¢ 2.40.4¢
IDF % chit kho 2.240.0° 3.940.5" 7.540.7¢ 13.540.7¢ 16.440.5°
IDF/SDF 2.440.4 3.0-£0.7° 4.740.4° 7.10.54 6.8-£0.34

Cac gid tri ky hiéu v6i nhiing chit cai khéc nhau trong cing mot hang thi khéc biét ¢6 y nghia théng ké (p<0.05)

Bang 4: Anh hudng clia ty Ié thay thé bét HDCM dén diém sé cam quan ctia banh bich quy

Ty 1é thay thé HDCM (%) 0 10 20 30 40

Mitic d6 yéu thich chung 6.141.6° 6.54+1.5° 5.741.5 5.041.32 48418

Céc gid tri dugc ky hiéu v6i nhiing chit cdi khac nhau trong cing mot hang thi khéc biét c6 y nghia théng ké (p<0.05)
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quy (mtc d¢ yéu thich chung) dugc thé hién trong
Bang 4.

biém dénh gid cdm quan ctia banh quy bi gidm khi
tang dan ty 1é thay thé bot ba com duia trong cong thiic
banh quy. Muc diém cao nhit ghi nhin dugc thudc
vé méu déi ching (0%), trong khi d6 mic diém thép
nhét thudc vé mau banh c6 ty 1é bot ba com diia thay
thé la 40%. V&i mau banh c6 ty 1¢ thay thé HDCM
40%, diém yéu thich chung la 4,8, dudi gid tri 5,0.
Céc mau banh con lai déu dat diém yéu thich chung
cao hon gid tri 5,0. Mau banh ty 1é thay thé 10% c6
diém yéu thich chung khong c6 khéc biét véi miu déi
chiing.

T cac két qua thu nhin dugc, d€ dat dugc yéu ciu
banh quy gidu x0 va c6 diém cam quan yéu thich
chung khong nho hon 5,0 thi ty 1é thay thé¢ HDCM
trong cong thiic banh quy c6 thé1a 20 va 30%.

KET LUAN

Qua trinh thty phén bang enzyme Cellulast 1,5L véi
ndéng d6 5U/gCK trong 30 phut da gitp ba com diia
tach béo (DCM) ting ham lugng chit xo hoa tan
(SDF) 1én 2,4 14n, gidm 6,1% ham lugng chit xo khong
tan (IDF), duy trl ham lugng chit xo téng (TDF) &
muc 73,1% va giam ty s6 IDF/SDF tti 23,8 xudng 9,0.
Ty 1¢ thay thé bot ba com duia tach béo da qua thay
phén (HDCM) c6 thé ting dung trong cong thiic lam
banh quy giau xo 1a trong khoang 20% dén 30%. Ham
lugng chit xo téng s6 (TDF) ctia banh quy 14n lugt 1a
9,0 va 15,5% CK, diém cdm quan yéu thich chung lan
lugt 1a 5,7 va 5,0.

DANH MUC TU VIET TAT

DCM: ba com duia tach béo chua thuy phén;
HDCM: ba com diia tach béo da thay phén;
DF: chit xo thyc phdm;

IDF: x0 khong tan;

SDF: x0 tan;

TDF: xo t8ng (TDF=IDF+SDF);

CK: chat kho
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ABSTRACT

Biscuits, which are loved by many consumers, often provide a high level of energy because they
are rich in sugar, flour, fat and low in fiber. Fiber plays an important role in preventing constipation,
cardiovascular diseases and obesity, so the current trend of manufacturers is to create high-fiber
biscuit lines. Defatted copra meal (DCM) is a rich source of fiber and is added to biscuits to increase
the fiber content of the cake. In this study, defatted copra meal, after being hydrolysed with the
enzyme Cellulast1.5L (HDCM), will be used to replace wheat flour with different ratios, from 10%
to 40%, in fiber rich biscuit recipe. The hydrolysis of DCM was carried out with an enzyme concen-
tration of 5U/g dry matter, for 30 minutes. The obtained HDCM has a soluble fiber (SDF) content
of 7.3% dry matter, an increase of 2.43 times compared to the DCM sample. At the same time, the
ratio between insoluble fiber and soluble fiber (IDF/SDF) of HDCM also decreased by 2.64 times
compared to this ratio of DCM. The chemical composition, hardness, physical and sensory parame-
ters of biscuits were used to evaluate the effect of hydrolyzed copra meal replacement rate. When
increasing the percentage of HDCM from 20-40%, the total fiber content of biscuits increased 1.7-
5.9 times compared with the control sample. The HDCM substitution rates of 20% and 30%, for
biscuits with acceptable taste scores of 5.7 and 5.0, respectively, with total fiber content of 9.0 and
15.5%, respectively, are suitable for manufactures fiber-rich biscuits.

Key words: biscuits, copra residue, hydrolyzed copra residue, replacement rate, fiber content
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	Khảo sát quá trình thủy phân bột DCM bằng chế phẩm enzyme Cellulast 1.5L
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