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TOM TAT

Nghién cu nay danh gid anh hudng ctia cac chat bao mang (tinh bdt ngd bién tinh: MCS va pectin: PEC) dén cac chi tiéu hda Iy, hoat chét sinh hoc, kha nang
chdng oxy hda va tic ché enzyme a-glucosidase ctia bot vi bao giau hoat cht sinh hoc tirvo qua ca cao (CPH). Ty 18 MCS va PEC1a 9:1 va 8:2 (w/w), ty Ié dich chiét
va chdt bao mang la 5:5 va 4:6 (w/w): 5:5-9:1(1); 5:5-8:2 (2); 4:6-9:1 (3); 4:6-8:2 (4) va khong bao mang (0). Két qua cho thdy mau (2) c6 do am, hoat do nudc,
dd hoa tan, pH, ty trong va nang sudt bao mang la 6,52%; 0,49; 47,80%; 4,74; 0,39g/mL va 68,32%. Kich thudc hat va thé zeta cla mau (2) dat 922,5nm va
-10,5mV. Ham lugng saponins tong s6 (TSC), phenolics tong s6 (TPC), alkaloids tong s6 (TAC), kha nang khi gdc tu do DPPH (DRSC) va khir sat (FRAP) cla mau
(2) 1a 233,37mg escin; 8,77mg axit gallic; 4,69mg atropine; 15,51 va 16,82myg trolox/q chdt kho. Kha nang tic ché enzyme a-glucosidase clia mau (2) véi gia tri
Csola 781,54ug/mL.

Tirkhéa: Alkaloids, bao mang, pectin, tinh bét ngd bién tinh, vé qud ca cao.

ABSTRACT

This study evaluated the effects of coating agents (modified corn starch: MCS and pectin: PEC) on physicochemical, bioactive, antioxidant, and a-glucosidase
inhibition properties of microencapsulated powder rich in bioactive compounds from cocoa pod husk (CPH). MCS and PEC were used at two ratios of 9:1and 8:2
(w/w), while CPH extract and coating agent were used at two ratios of 5:5 and 4:6 (w/w) numbered as follows: 5:5- 9:1(1); 5:5-8:2 (2); 4:6-9:1 (3); 4:6-8:2 (4)
and uncoated (0). The results show that sample (2) was the best one among the tested samples. Moisture, water activity, water solubility index, pH, bulk density
and microencapsulation yield of sample (2) were 6.52%; 0.49; 47.80%; 4.74; 0.39g/mL; and 68.32%, respectively. The particle size and zeta potential of sample
(2) was about 922.5nm and -10.5mV. Total saponins content (TSC), total phenolics content (TPC), total alkaloids content (TAC), DPPH free radical scavenging
capacity (DRSC) and ferric reducing antioxidant power (FRAP) of sample (2) were 233.37mg escin; 8.77mg gallic acid; 4.69mg atropine; 15.51 and 16.82mg
trolox/g dry matter, respectively. The sample (2) inhibited a-glucosidase with an ICso value of 781.54pg/mL.

Keywords: Alkaloids, microencapsulation, pectin, modified corn starch, cocoa pod husk.
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1. MO PAU

Theo T6 chiic Ca cao Quéc té (ICO), san lugng hat ca
cao toan cau dat khodng 4,45 triéu tan vao nién vu
2023/24 [1]. Trong d6, san lugng hat ca cao Viét Nam dat
khodng 5,7 ngan tan vao nam 2018, nang suat binh quan
dat 12 ta hat kho/ha, tao ra nguén lgi I6n cho nganh san
xudt ca cao phuc vu cho qua trinh san xuat chocolate. Tuy
nhién, song song vd@i viéc san lugng tang cao thi lugng vo
ca cao thai bé ra moi trudng cling ngay cang tang. Trong
khi hat ca cao dugc sir dung trong san xuat bét ca cao, ba
ca cao, chocolate,... mang lai gia tri kinh té cao thi vo qua
ca cao chiém tur 67 - 76% khoi lugng qua, trong qua trinh
ché& bién ca cao cr 500 tan hat/nam sé tao ra 2,5 ngan tan
v6 qué tuai, 50 tan vo hat kho. Nhu thé, méi nam Viét Nam
c6 dén 25 ngan tan vo qua tuoi bi thai b gay ra nhiing lo
ngai dang ké vé chat thai va nguy co gay 6 nhiém moi
truong. Nhitng nam gan day da cé6 mét s6 nghién ctu
giup tan thu nguoén phé liéu nay nhu lam bot va thic an
hén hgp dang dong banh cho bo an, lam thiic an cho ga
nudi lay thit, sdn xuat phan hiru co va san xuat than hoat
tinh [2-5]. Pang chu y, trong vd qua ca cao chida nhiéu
hap chat co gia tri sinh hoc cao nhu alkaloids, phenolics
va saponins, ching c6 kha nang khang khuan, chéng
viém va chong ung thu, dac biét la saponins giup hé trg
diéu tri bénh tiéu dudng.

Ngay nay viéc nghién ctu thu nhan cac hoat chat sinh
hoc tir thuc vat, dac biét tir cdc nguén phu pham nham su
dung cho muc dich y hoc hodc bé sung vao thuc pham
chiic nang dang ngay cang phé bién bai ching viia dap
Ung nhu cau thiéu hut vira giai quyét dugc lugng 16n phé
liéu. Theo BO Y té, ty I& ngudi mac bénh tiéu dudng & Viét
Nam dang tang nhanh. Hién nay, cé khoang 7 triéu nguoi
mac bénh ti€u dudng, trong dé bénh tiéu dudng tuyp 2
chiém dén 90% [6]. Theo du bao dén nam 2030, trong cac
bénh gay ti vong trén thé gidi thi bénh ti€u dudng sé la
bénh c6 kha nang gay ti vong cao nhat [7].

Vi vay, nghién ctu nay dugc thuc hién nham muc dich
strdung vé ca cao dé san xuat va danh gia hoat tinh chéng
oxy hda va Uic ché enzyme a-glucosidase ctia b6t vi bao
giau hgp chat c6 hoat tinh sinh hoc, nham nang cao gia tri
kinh té cho ca cao, gidm nguy ca gay 6 nhiém méi trudng,
hudng tdi phét trién ndng nghiép bén vimng va da dang
hoda cac sdn pham hé trg diéu tri bénh tiéu dudng.

2. THUC NGHIEM
2.1.Vat liéu, héa chat va thiét bi

Qua ca cao (Theobroma cacao L.) dugc mua tU xa
Thanh Triéu, huyén Chau Thanh, tinh Bén Tre vao thang 4
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nam 2023. V4 qua ca cao dugc thu ngay sau khi tach hat
khéi qud, dugc thai thanh Idt méng day 3 - 5mm, dung
trong tui zip PA va dugc bao quan dong & -20°C dén khi
s dung.

Cac hoa chat sir dung trong nghién ctu dat chuan
phan tich gobm: Folin-Ciocalteu, DPPH, TPTZ, va vanillin
(Sigma-Aldrich); methanol, AlCl; Na,COs, NaOH, Na;HPO,,
H,SO. va HClI (Shanghai Lanji Technology Development
Co., Ltd.); gallic acid, catechin, escin va trolox (Tokyo
Chemical Industry Co., Ltd.); MCS (VMC group, My); PEC
(CPKelco, buc).

Can phan tich d6 chinh xac 0,0001g, may nghién khé
kich thuéc bot < 1,0mm, tu sdy Memmert, mdy do hoat
dé nudc HYGROLAB, pH k&, bé &n nhiét VS-12055W1
VISION, 16 vi séng Elextrolux EMS 3067X (900W), b6 loc véi
bom chan khéng ROCKER 300, thiét bi c6 quay chan
khong EE16, may sdy chan khong thang hoa Telstar
LyoBeta 35, mdy quang phd ké (UV- VIS) Libra S50.

2.2, Phuong phéap nghién ctiu

2.2.1. Chudn bi mau khé

Trudc khi st dung, vo ca cao dugc ra dong & nhiét d6
phong, sau d6 dugc say bang 16 vi song & 720W (80%
codng suat la diéu kién sdy vi song phu hgp nhat) dén khéi
lugng khong do6i. Mau sau khi sdy kho sé dugc xay nho
bang may nghién khé téi kich thudc < 1,0mm. Mau sau
khi xay dugc dung trong tui zip PA va bao quan trong tu
déng & -20°C dén khi st dung [8].

2.2.2. Chudn bi dich chiét tirvé quad ca cao

Can 30g mau bot CPH khé cho vao binh cau, sau dé
dong 1 lit methanol 85% vao binh, day kin ndp va ngam
& diéu kién phong (28 - 30°C) trong 30 phut. Sau d6, hon
hgp dugc chiét bang hé thong trich ly hé trg vi séng
(MAE) & cong suat 600 W, thoi gian buc xa 6 giay/phut
trong 40 phut. Tiép theo, ldy binh ciu ra va ngadm vao
thau nudc da dé lam lanh nhanh dén nhiét dé6 phong
nham ngung qua trinh trich ly. Sau d6, hén hgp dugc loc
qua gidy loc dinh lugng Newstar kich thudc 16 0,45um &
diéu kién ap suat gidm dé thu dich chiét. Cudi cung, dich
chiét CPH dugc bado quan & -20°C dé 6n dinh hoat chat
sinh hoc cho cong doan tiép theo [9].

2.2.3. Chudn bi bét vi bao tir dich chiét vé qud ca cao

Dich chiét CPH dugc c6 quay chan khéng & nhiét do
60°C, t6c d0 quay la 1,5 va ap suat 373mbar dén néng do
dat 96,00% chat khé. Tiép theo, chuan bi chat bao mang
va dich chiét CPH theo ty I1é nhu & bang 1.

Chat bao mang dugc trén déu va hoa tan véi nudc cat
theo ty 1& 1:1 (w/v). Sau d6, hén hgp dugc hydrat héa
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trong ta lanh & nhiét d6 4°C qua dém. Tiép theo, hdn hgp
dugc dong héa véi dich chiét CPH c6 dac bang may dong
hoa theo ty 1& & bang 1. Sau d6, hén hop dugc dé vao hop
say vGi do day 4 - 5mm roi say bang may say dong kho &
nhiét dé -40°C, 4p suat 0,014mbar trong 96 gi¢ [10]. Cudi
cung, banh khé dugc xay bang may xay khoé dé thu dugc
bot vi bao. Mau khong bao mang khéng dugc tién hanh
cac budc bao mang nhu cac mau bao mang (chi trén dich
chiét CPH vai chat bao mang theo mét ty 1é xac dinh nhu
mau 2).

Bang 1. B tri thi nghiém bao mang dich chiét vd qua ca cao (CPH)

i} Ty 1é dich chiét va chat bao mang (% chat kho)
Mau Dich chiét CPH | Tinhbdtngé biéntinh | Pectin
1 50 45 5
2 50 40 10
3 40 54 6
4 40 48 12
0* 50 40 10

(*) Mdu khong bao mang

2.2.4. Phan tich cdc chi tiéu héa ly ctia bét vi bao

Xdc dinh @6 am va hoat dé nuéc

Say cOc trong th sdy & nhiét do 105°C dén khéi lugng
khéng déi, dung can phan tich xac dinh khéi lugng céc
mo (g). Cho mot lugng bot vi bao nhat dinh vao céc say,
dem di can trén can phan tich, ghi nhan khéi lugng, khi
dé tong khéi lugng c6c va mau la m; (g). Tiép theo, dat
cbc sdy vao tu sdy & nhiét d6 105°C dén khoi lugng khong
déi (trong 5 gid). Sau do, 1dy cbc sdy cho vao binh hat am
khodng 30 phat, can c6c mau da say. Khi do6. khéi lugng
c6c va mau say lam,(g) [11].

Tinh d6 4m (W) nhu sau:

W =22 5 100 (%)

my;—mg

Trong do6:

mo: Khoi lugng c6c sau khi say dén khéi lugng khong
déi (g);

mi: Khéi lugng céc va mau trudc khi say (g);

m,: Khéi lugng c6c va mau sau khi sdy dén khéi lugng
khéng ddi (g).

Can 0,2g mau bét vi bao vao hop dung mau chuyén
dung sach va khé, dua hép dung mau vao trong hoc
do. Bam enter dé bat dau do hoat dé nudc & nhiét do
phong, dgi dén khi nghe tiéng kéu thi doc két qua.

Xdc dinh nédng sudt bao mang cua bét vi bao
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Nédng suat bao mang dugc tinh dua trén khéi lugng
mau khé sau bao mang va téng khéi lugng mau trudc khi
bao mang (gém chat kho trong dich chiét CPH va chat
bao mang) [12].

Tinh nang suat bao mang (MY) theo cong thic (1):

MY =2 x 100 (%) (1)

Trong dé:

m: Téng khéi lugng mau trudc khi bao mang (g);

X: Khéi lugng mau khé sau bao mang (g).

Xdc dinh d@é hoa tan ctia bét vi bao

Can 0,59 mau b6t vi bao (m) cho vao 6ng ly tam 15mL,
thém 10mL nudc cat vao hoa tan. Sau dé, dung may Vortex
dé khudy mau réi dem G mau & 37°C trong 15 phdt. Tiép
theo, tach phan khong tan bang gidy loc dinh lugng
Newstar kich thudc 16 0,45um (da xac dinh khéi luong),
sau d6 dem sdy gidy loc dén khéi lugng khong déi, can
khoi lugng gidy loc va phan khéng tan (X,) [13].

Tinh d6 hoa tan (X) theo cong thuic (2):

X:wxmo(%) )

Trong dé:

m: Khéi lugng mau kho ban dau (g);

Xi: Khéi lugng gidy loc sau say (g);

X2: Khéi lugng gidy loc va phan khéng tan sau say (g).

Xdc dinh ty trong va pH cua bét vi bao

Can 0,5g bot vi bao cho vao 6ng dong 10mL. Sau d6,
dung may vortex dé€ nén mau trong 10 gidy. Doc va ghi
thé tich mau trén 6ng dong [13].

Ty trong (RD) dugc tinh theo céng thuc (3):

RD = Psubstance (3)
Preference
Trong dé:

Psubstance la ki lugng riéng clia chat can do;

Preference 1a kh&i lugng riéng ctia chat chuan (chat doi
ching, lay xap xi la 1g/L).

Po PH cuia dich sau khi xac dinh do hoa tan cta bét vi
bao & diéu kién phong bang pH ké [10].

Xdc dinh cdu tric bé madit, kich thuéc hat va thé zeta cta
bét vibao

C4u tric bé mat cla mau bot vi bao dugc chup bang
kinh hién vi dién tir quét (SEM) [10]. Mau dugc gén vao gia
d& mau bang bang dan hai I&p dinh va dugc pht cac hat
vang trong budng chan khéng. Quan sat hinh thai hoc
dugc thuc hién & cac d6 phong dai khac nhau & dién ap
gia t6c 5kV.

Tap60-S011(11/2024)
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DPudng kinh hat trung binh (d.nm) va thé zeta (mV) clia
b6t vi bao dugc danh gia bang may phan tich kich thudc
hat va dién thé zeta (Malvern, Vuong quéc Anh) [14].

Xdc dinh mau sdc cta bét vi bao

Mau sadc clla mau trong qua trinh bdo quan dugc xéac
dinh bang may do mau trong hé théng mau cta phong
thi nghiém CIELAB [15]. Cac thong s6 do mau gém L* (d6
sang/dam nhat); a* (cudng d6 mau xanh Ia cay/mau dé);
b* (cudng d6 mau xanh duang/mau vang)

Su khac biét vé mau sac cia mau dugc tinh theo cong
thuc (4):

AE=/(a* —a,)2 + (b* — by)? + (L* — Ly)? (4)

Lo, ag, by: Cac thdng sé mau clia mau tuai.

G6c thay d6i ciia mau dugc tinh theo cong thuc (5):
—tan—1[2

h* = tan [a] (5)

Cudng d6 mau dugc tinh theo cdng thiic (6):

cr=,/@@ +b?) (6)

Tién hanh: Khai dong thiét bi do mau CHROMA METER
CR - 400. Tiép theo, can 0,2 - 0,59 mau cho vao hép nhya
dung mau chuyén dung sach va khé. Sau d6, dua phan
dau do clia may vao hop dung mau, bam nut va doc két
qua.

2.2.5. Phdn tich ham luong cdc hoat chdt sinh hoc
cia bét vibao

Phan tich ham lugng saponins téng sé (TSC)

Hat 0,25mL dich chiét trén v6i 0,25mL dung dich
vanillin 8% (w/v) trong methanol 100%. Sau d6, thém
2,5mL dung dich H,SO4 72% (v/v) vao hén hgp. Hon hop
dugc i & 70°Ctrong 10 phut va lam lanh nhanh trong chau
nudc da dén nhiét d6 phong. D6 hap thu ctia hén hop
dugc do & budc séng 560nm sir dung may quang phd UV-
Vis. Escin dugc st dung lam chat chudn. Ham lugng
saponin téng s6 dugc biéu dién tuong duong véi mg
escin/g chat kho (mg EE/g chét kho) [16].

Phan tich ham lugng phenolics téng sé (TPC)

Hut 0,5mL dich chiét trén véi 2,5mL thudc thi Folin-
Ciocalteu 10% (v/v) trong nudc cét, dé 6n dinh trong 6
phut. Sau dé, thém vao 2mL dung dich Na,CO; 7,5%
(w/v) trong nudc cat va U trong bong téi & nhiét do
phong trong 1 gis. D6 hap thu clia hon hgp duge do &
765nm st dung may quang phé UV-Vis. Gallic acid dugc
st dung lam chat chuan. Ham lugng phenolics t6ng sé
dugc biéu dién tuong duong v6i mg acid gallic/g chat
kho (mg GAE/g chat kho) [171.
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Phan tich ham luong alkaloids téng sé (TAC)

Dung dich Bromocresol green dugc chuan bi bang cach
gia nhiét 69,8mg bromocresol green véi 3 mL dung dich
NaOH 2N va 5mL nudc cat dén khi hoa tan hoan toan, sau
dé dung dich dugc pha loang téi 1 lit bang nudc cat. Dung
dich dém photphat (pH = 7,4) dugc chudn bi bang cach
hiéu chinh pH ctia natri photphat 2M (71,6g Na,HPO, trong
1 lit nudc cat) téi pH = 4,7 bang acid citric 0,2M (42,029 acid
citric trong 1 lit nuéc ct). Dung dich chuén Atropine dugc
chuan bi bang cach hoa tan 1 mg atropine tinh khiét trong
10mL nudc cat. Tiép theo, dich chiét khé dugc hoa tan vao
HCI 2N va loc, sau d6 chuyén 1 mL dung dich nay vao phéu
chiét va rlta bang 10mL chloroform (3 lan). Biéu chinh pH
ctia dung dich nay téi trung tinh bang NaOH 0,1N. Sau do,
thém vao dung dich nay 5mL dung dich Bromocresol
green va 5mL dém photphat da chuan bi & trén. Hén hgp
dugc lac va trich ly hoan toan vai 1, 2, 3 va 4mL chloroform,
dich chiét dugc gom vao binh dinh méc 10mL va pha
lodng bang chloroform. D6 hap thu clia hén hgp trong
chloroform dugc do & budc séng 470nm bang may quang
phé UV-VIS. Ham lugng alkaloids t6ng s6 dugc biéu dién
tuong duong véi mg atropine/g chat khé (mg AE/g chat
kho) [18].

2.2.6. Phdn tich kha ndng chéng éxy héa cua bét vi
bao

Kha ndng khi géc tu do DPPH (DRSC)

Chuan bi dung dich géc 0,024% (w/v) DPPH (2,2-
diphenyl-1-picryl-hydrazil) bang cach pha trong methanol
100% va bdo quan & -20°C. Trudc khi phan Ung, chuan bi
dung dich phan ting bang cach pha loang TmL dung dich
g6c 0,024% DPPH v6i 4,5mL methanol 100% dé dat dugc
doé hapthula 1,1+0,02 & 515nm. Sau d6, 0,15mL dich chiét
tron véi 2,85mL dung dich phan (ng vua pha xong va G
trong bong t6i & nhiét d6 phong trong 3 gid. D6 hap thu
ctia hén hgp dugc do & budc song 515nm bang may quang
phé UV-Vis. Trolox dugc st dung lam chat chuan. Két qua
dugc biéu dién tuong ducong mg trolox/gram chat khé (mg
TE/g chat kho) [16].

Kha ndng khur sat (FRAP)

Chuan bi 03 chat thi phan tng gém Chat thir A: 300mM
dung dich dém acetate trong nudc cat, pH 3,6. Chat thu B:
10mM TPTZ (2,4,6- dung dich tripyridyl-s-triazine) trong
HCl 40mM. Chat thr C: 20mM dung dich FeCls.6H,0 trong
nuéc cat. Chat thir phan ng FRAP dugc chudn bi ngay
trudc moi thi nghiém bang cach trén 03 chat thar A, B va C
theo ty 1& 10: 1: 1. Tiép dd, trén 0,15mL dich chiét vai
2,85mL dung dich chat thr FRAP va U trong béng téi &
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nhiét d6 phong trong 30 phut. D6 hap thu ctia hén hop
dugc do & budc séng 593nm sir dung may quang phd UV-
Vis. K&t qué dugc biéu dién tuong duong mg trolox (TE)/g
chat khé [16].

2.2.7. Phdn tich kha ndng khdng enzyme a-glucosidase
cta bét vi bao

Hoat tinh Uc ché enzyme a-glucosidase ctia bot vi bao
dugc thuc hién theo phuong phap dugc bao cdo cé hiéu
chinh. Lan lugt hat 1,5mL dung dich dém phosphate
(100mM, pH = 6,8), 0,3mL enzyme a-glucosidase (1 U) tu
nam men, va 0,6mL cao chiét vao ong ly tam 15 mL. Sau
dé dem hén hgp phén Ung U trong bé én nhiét & 37°C
trong 15 phat. Tién hanh hat 0,6 mL p-nitro-phenyl- a-D-
glucopyranoside (5mM) vao va 0 thém 20 phuat & 37°C.
Phan Ung dugc ding lai bang cach thém 1,5mL Na,COs
(0,1M). D6 hap thu cta p-nitrophenol gidi phdng dugc do
tai budc song 405nm. Acarbose & néng d6 khac nhau
(100 - 1000pug/mL) dugc st dung nhu chat chuén. Zero
bang dém [19].

2.3. XU ly s6 liéu thuc nghiém

T4t ca thi nghiém dugc 1ap lai 3 1an. Két qua dugc phan
tich bang phan mém SPSS phién ban 22.0 va dugc thé
hién la trung binh + d6 léch chuén. So sanh théng ké dugc
thuc hién bang phan tich phuong sai mét chiéu (One-way
ANOVA) va kiém dinh Duncan. Gia tri p < 0,05 chi ra c6 su
khac nhau c6 y nghia théng ké gitia cac thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cta tinh bét ngd bién tinh va pectin
dén cac chi tiéu héa ly cta bét vi bao giau hoat chat
sinh hoc tir vé qua ca cao (CPH)

Tinh chat hoa ly clia bét vi bao giau hoat chat sinh
hoc tir vo qua ca cao (CPH) & cac ty 1é chat bao mang
khac nhau dugc trinh bay trén bang 2. Ndng suat bao
mang phan anh hiéu qua bao mang cla san pham, né
con lién quan tryc tiép dén qua trinh san xuat va déng
goi. Két qua cho thdy mau bao mang (4) c6 nang suat
bao mang cao nhat, mau bao mang (2) c6 nang suat bao
mang thap nhat. Tuy nhién, trong 4 mau dugc bao mang
thi mau (2) cé ty trong cao hon so véi cac mau con lai,
ching to vat liéu bao mang clia mau (2) c6 su lién két
viing chac véi nhat véi cac thanh phan dich chiét trong
san pham. Mau bao mang (4) c6 d6 am thdp nhat
(3,59%), ngugc lai mau bao mang (1) c6 d6 4m cao nhat
(6,93%) nhung khong c6 su khéc biét c6 y nghia théng
ké ddi vGi dd am cla cac mau bao mang (p < 0,05). D6
am la mét trong nhimng yéu t6 quan trong dnh hudéng
truc ti€p dén thoi gian bdo quan va tinh 6n dinh cda san
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pham vi ching quyét dinh dén kha nang sinh trudng,
phat trién cuda vi sinh vat. Trong té bao cla vi sinh vat,
nudc chiém 80 - 96%, nudc la thanh phan can thiét cho
qua trinh trao déi chat cda té bao véi moéi trudng xung
quanh. Néu san pham c6 dé am thap thi cac chat trong
san pham sé khong tham thau vao té€ bao dugc, vi vay
qua trinh phat trién cda vi sinh vat sé bi dinh tré. Tuy
nhién, sau qua trinh sdy thi cdu trdc cta sadn pham sé tré
nén réng x6p va khién ching rat dé bi hat am trd lai.
Chinh vi vay, néu mau dugc bao mang tét thi kha nang
hat am sé dién ra cham han, thai gian bdo quan dugc
lau hon, déng thai tinh n dinh cGla mau ciing cao hon.
Nguyén nhan la do su hinh thanh cac lién két chéo va
I6p bdo vé phia ngoai da tao nén mét rao chan giup
ngan can sy ti€p xuc gilia cac thanh phan dé hat am cé
trong mau véi hoi nudc cé trong moi trudng khong khi
bén ngoai. Bén canh dé, ngudn géc, cau tao va tinh chat
héa hoc clia cac chat bao mang ciing khac nhau nén khi
st dung cac chat bao mang khac nhau véi cac ty |é khac
nhau thi dd 4m cuia bét vi bao sau sdy ciing khac nhau.

Hoat dé nudc dugc xem la moét théng s6 quan trong
quyét dinh dén su 6n dinh cla san phdm va la nhan t6
quyét dinh dén thai gian bado quan cla san pham. Hoat
dd nudc giam dan trong qua trinh sdy, gia tri téi han cta
hoat d6 nudc la 0,6, nghia la khi hoat d6 nuéc dudi 0,6
thi hoat déng cua vi sinh vat sé cham lai, d6ng thai toc
do phan Uing do enzyme xtc tac hay phan tng héa hoc
cling sé& cham lai, vi sinh vat ngiing phat trién lam cho
kéo dai thai han sir dung ctia san pham [20]. Kiém soét
t6t hoat d6 nudc trong mot san pham bot dudi muc téi
han gilp duy tri cdu trdc sédn pham & mdc thich hop, két
cdu, kha nang chay, mat dé va bu nuéc d6i vai cac lién
két thich hgp. Hoat d6 nudc nhu mot ham clia d6 am va
nhiét dé can thiét trong qua trinh ché bién, xt ly, déng
gé6i va bao quan dé ngan ngla cac chat déc hai, hién
tugng von cuc, xep, dinh [21]. Bang 2 cho thdy hoat d6
nudGc cla cdc mau sau bao mang déu & muc thap hon
0,49 va khoéng c6 su khac biét gitta cadc mau (p < 0,05)
nén ché dé bao mang khéng anh hudng dang ké dén
hoat d6 nudc cla san pham.

Két qua cho thdy, trong 4 mau dugc bao mang thi mau
(2) c6 d6 hoa tan trong nudc tot hon so véi cadc mau con
lai. Diéu nay dugc gidi thich dya vao tinh chat cta vat liéu
bao mang dé la ca tinh bét ngé bién tinh va pectin déu
tan tot trong nudc. Tuy nhién, xét vé ty |1é phéi tron gitia
dich chiét va chat bao mang thi c6 thé dé dang thay rang
mau (1), (2) vai ty 1é 5:5 va mau (3), (4) véity 1& 4:6 thi & ty
[& 5:5 cho thay kha ndng hoa tan trong nudc tot hon. Mat
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khac, & hai ty 1&é bao mang gitra MCS: PEC la 9:1 va 8:2 thi
ty 1& 8:2 cho kha nang hoa tan trong nudc tét hon. Vi vay,
ty 1& bao mang ctia mau (2) la phu hgp nhat dé san pham
6 thé hoa tan tét trong nudc. pH dugc xem la mét trong
nhimng yéu t6 quan trong anh hudng dén su én dinh va
hiéu qua cia sdn pham chiic nang. Hoat tinh cGia enzyme
bi tac dong bdi pH, pH lam gidm hodc tang cudng hiéu
suat cac phan Ung cla enzyme. DGi vGi cac san pham
chuic nang thi viéc diéu chinh pH ding cach dugc xem la
yéu t6 quan trong nham dam bao hiéu qua va tinh an
toan clia san pham. Két qua chi ra & cac ty lé bao mang
khac nhau thi pH khong cé su khac biét dang ké (p < 0,05).
Bang 2. Tinh chat hda Iy ctia bdt vi bao giau hoat chét sinh hoc tir CPH

tai d6 téng dién tich cta I6p khuéch tan xung quanh cac
hat bang 0 [14].
Al 2

e 1000 [ - 10 ™ 1000 10001

Mambor (%)
hasmbar (%)

o (S | 0
” 0w 1000 Mmoo n 1 0 "w i T

Ghi chi: Két qud thé hién gid tri trung binh + dd léch chudn, cdc chi cdi khdc
nhau (a-¢) sau gid tri trung binh biéu thi su khdc biét ddng ké (p < 0,05).

Bang 2 va hinh 1 cho thay, kich thudc hat va thé zeta
cling ¢6 su khac nhau dang ké gitta cac mau bét vi bao.
Trong dé, mau (3) cé kich thudc hat nho nhat (806,6nm),
sau d6 dén mau (2), (1) va (4) tuang tng la 922,5; 1360 va
1440nm.

Kich thudc nay thudc loai vi hat nén khi dua vao ca thé
c6 thé hap thu t6t. Dac biét, thé zeta clia mau (2) 1a I6n
nhat (-10,5mV), sau dé dén mau (3), (4) va (1) tuong ting
la -9,4; -7,94 va -4,0 mV. Diéu nay cho thay ty lé chat bao
mang c6 anh hudng dang ké dén kich thudc hat va thé
zeta clia bot vi bao giau hoat chat sinh hoc tir CPH. Viéc
xac dinh thé zeta cho phép danh gia dé 6n dinh cua
huyén phu keo. Hé keo 6n dinh, trong d6 céac luc déng vai
trd chd dao gay ra luc day gilra cac hat. Gia tri tuyét déi
cla thé zeta cang 16n thi kha nang huyén phu sé cang 6n
dinh. Gia tri nho clia dién thé zeta (ti +5 dén -5mV) cho
thay xu huéng mat én dinh cla huyén phu keo. Huyén
phu keo thé hién d6 6n dinh kém nhat & diém déng dién,
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Miu | ey | gy | 20800 || i
1 77,00 0,27 +£0,02° 6,93+1,34" | 0,45+0,02° " m
2 68,32 0,39+0,05| 652205 | 049+0,02 w . “;;E ° W "
3 80,43 0,25+0,03° | 4,69+2,83* | 0,45+0,02° : 1’“‘7
4 84,14 0,25+0,02° [ 3,59+0,09° | 0,47 +0,02? L i "’““ |
1 | 42325216 (4732019 1360 40 Hinh 1. Biéu 6 phan b kich thudc hat (A) va thé zeta (B) cia botvi bao
2 47,80+0,33° |4,74+0,04 922,5 -10,5 giau hoat chét sinh hoc tir CPH
3 35,65+1,29¢ |4,77+0,01 806,6 9,4 Cac thong s6 mau sac ctia bot vi bao tir CPH & cac ty lé
4 40,57+0,77° | 4,65+0,02 1440 794 bao mang khac nhau dugc trinh bay trén bang 3. Két qua

cho thay d6 trang/sang (L*) cia mau bao mang (3) la
cao nhat, dat gia tri la 63,78. Mau bao mang (3) cho gia
tri a* thap nhat tuong duong véi mau do nhat nhat. Mau
bao mang (1) c6 gia tri b* cao nhat, trong khi mau bao
mang (2) c6 gia tri b* thap nhat, nghia la mau (1) va (2) ¢6
mau vang dam va nhat nhat. Mau bao mang (1) c6 cudng
dé mau (C*) cao nhat, con mau bao mang (2) c6 cudng do
mau thap nhat. Phan tich ANOVA cho thay cé su khac biét
dang ké vé mau sic (AE) gilta cdc mau (p < 0,05). Dac biét,
mau bao mang (1) c6 géc thay déi mau (h*) 16n nhat so
vd@i cac mau con lai.

Bang 3. Cac thong s6 mau clia bot vi bao giau hoat chat sinh hoc tir CPH

Mau L* a* b* & AE h*
1 5107 | 1232+ | 385 | 4047+ | 2557+ -8133«
0,38 0,010 0,01 0,022 | 054> | 1586
5 46,64+ | 10,88+ | 2685+ | 2898+ | 1448+ | 1,43+
0,76 1,69 1,44 1,97¢ 0,76 0,74
3 63,78+ | 931+ | 3386+ |3512+ |3241+| 186+
0,44 0,02¢ 0,58 0,55 1,29 031
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60,15 =
1,55

978+ | 3406+ 3543+ (2897 354«
0,83¢ 0,64° 0,85 2,42° 2,5
Ghi chi: Két qud thé hién gid tri trung binh = d4 léch chudn, cdc chit cdi
khdc nhau (a-e) sau gid tri trung binh biéu thi s khdc biét ddng ké (p < 0,05).
L*: @9 dam nhat, a*: cuong do mau xanh Id cdy/mau dé, b*: cuong do mau
vang/mau xanh duong, C*: cuong do mau, AE: su khdc biét vé mau sdc, h*: gdc
thay doi mau.

4

Hinh 2. Anh chup ciu tric bé mét cGa bot vi bao giau hoat chét sinh hoc
tir CPH béng kinh hién vi dién tk quét (SEM)

C4u trac bé mat ciia 4 mau bét vi bao dugc chup bang
kinh hién vi dién t&r quét (hinh 2) cho thay bét vi bao c6 cau
trac dang x6p, bé mdt hat kha thé, kich thudc 16 trén bé
mat tuong d6i nhé vi s6 lugng tinh thé bang hinh thanh it
hon béi cac vi tri cla nuSc trong san pham bi thay thé bai
chat bao mang. C4u tric bé mat ctia bét vi bao cé 1€ bi anh
hudng bai dé am clia ching, mau (3) va (4) c6 doé am thap
han mau (1) va (2) nén hat khé va rgi hon. So sanh cau trac
bé mat clia bot vi bao tir CPH véi mau bot vi bao tir 14 cay
Xdo tam phan cho thay, cdu tric bé mat clia bot vi bao ti
la cdy Xao tam phan c6 dang xép, tuy nhién do x6p thap,
kich thudc tuong d6i khong déng déu va c6 nhiéu khe hé
I6n [22].

3.2. Anh huéng cta tinh bét ngé bién tinh va pectin
dén cac hoat chat sinh hoc cia bét vi bao giau hoat
chat sinh hoc tirvé qua ca cao (CPH)

Anh hudng cla ty lé chat bao mang dén ham lugng
cac hoat chat sinh hoc (saponins, phenolics va alkaloids)
clia mau bao mang (1-4) va mau khéng bao mang (0)
dugc trinh bay 6 Bang 4. K&t qua cho thdy mau khéng bao
mang (0) c6 ham lugng saponins téng (TSC) cao nhat
trong tat ca cac mau. Mau bao mang (2) c6 ham lugng TSC
cao nhat, mau bao mang (3) c6 ham lugng TSC thap nhat.
Mau khéng bao mang (0) c6 TSC khéng khac biét dang ké
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so vGi cac mau bao mang (1), (2), (4) (p < 0,05), mau bao
mang (3) c6 TSC khac biét dang ké so véi mau khoéng bao
mang (0) va vGi cac mau con lai (p < 0,05). Vivay, qua trinh
bao mang khéng lam thay déi dang ké TSC clia bét vi bao.
Diéu nay, c6 thé dugc gidi thich béi vi chat bao mang
khong lam anh hudng dén kha nang khuéch tan va hoa
tan cGia hgp chat saponins cé trong mau vao nudc, tuy
nhién kha nang lién két cla saponins véi cac chat bao
mang tang nham han ché kha nang oxy hoa trong qua
trinh bao quan. TSC clia miu bao mang (2) tu CPH la
233,37mg EE/g chat kho, thap hon TSC trong mau bét
dugc chiét ti ré Xao tam phan la 7731,05mg EE/g chat
kho [23] va tir cdy Diép ha chau dang la 1657,86mg EE/g
chat khé [24], nhung lai cao hon rat nhiéu so véi mau bét
tU qua mudp dang la 40,2mg EE/g chat kho [25].

Bang 4. Hoat chét sinh hoc cdia bot vi bao giau hoat chat sinh hoc tir CPH

) TSC TPC TAC

Mau (mg EE/q chit khé) (mg GI:\hEé;; chat | (mg II\(:/ég) chat
0 237,27 +34,37° 8,92 +0,24° 16,21£6,16°
1 199,91 + 36,38 8,39 +0,36° 12,55 +11,32%
2 233,37 + 37,04 8,77 +0,86° 16,05 £ 6,78
3 187,79 £3,11° 7,330,410 4,69+0,94°
4 211,08 £ 11,16 7,65+0,1° 9,13 +£2,69*

Ghi chii: Két qud thé hién gid tri trung binh % dd léch chudin cdc chii cdi khdc
nhau (a-c) sau gid tri trung binh biéu thi su khdc biét ddng ké (p < 0,05); TSC:
ham luong saponins tong s6; TPC: ham lugng phenolics téng s6; TAC: ham lugng
alkaloids téng s6; EF: tuong duang vdi escin; GAE: tuong duong vdi gallic acid;
AE: tuang duong véi atropine.

Mau khéng bao mang (0) c6 ham lugng phenolics
téng (TPC) cao nhat, mau bao mang (3) c6 TPC thap
nhat. Mau khéng bao mang (0) c6 TPC khéng khac biét
dang ké so vai cdc mau bao mang (1), (2) (p < 0,05), mau
bao mang (3), (4) c6 TPC khac biét dang ké so v6i mau
khéng bao mang (0) va v&i cac mau con lai (p < 0,05). Vi
vay, ty 1é bao mang c6 anh hudng dén TPC cla bot vi
bao. Mau bao mang (3), (4), ty 1é chat bao mang chiém
60% lam tang néng dé chat kho dan dén giam TPC trong
mau va can trd kha nang hoa tan trong nudc cta hgp
chat phenolics, lam cho TPC ctia mau (3), (4) thap hon so
vGi cdc mau con lai. TPC cla mau bao mang (2) ti CPH la
8,77mg GAE/g chat kho cao hon so véi rong nho la
2,04mg GAE/g chat kho [26], nhung lai thap hon so véi
mau bot tir qua mudp déng la 10,0mg GAE/g chat kho
[25], dac biét thap hon dang ké so vSi mau bot duagc
chiét tu ré Xdo tam phan la 238,13mg GAE/g chat kho
[27] va tu cay Diép ha chau dang dugc chiét bang nudc
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va methanol tuong Ung la 86,89 va 250,45mg GAE/g
chat khé [24].

Ham lugng alkaloids téng (TAC) clia mau (0) khéng cé
su khac biét dang ké (p < 0,05) so vai cac mau (1), (2) va
(4). Mau bao mang (2) c6 ham lugng TAC cao nhat (16,05
mg AE/g chat kho), mau bao mang (3) cé ham lugng TAC
thap nhat. Nhu vay, ty lé chat bao mang c6 anh hudng
dang ké dén TAC cla bét vi bao. Do dé, ty 1& chat bao
mang gilra tinh bt ngd bién tinh va pectin = 8:2 (w/w) va
ty lé chat bao mang véi dich chiét = 5:5 (w/w) la phu hgp
nhat dé luu gilr dugc ham lugng cao nhat cac hoat chat
sinh hoc trong bét vi bao tir CPH, dac biét bao ton
saponins tU nguyén liéu nay.

3.3. Anh huéng cta tinh bét ngé bién tinh va pectin
dén hoat tinh chéng oxy héa ctia bét vi bao giau hoat
chat sinh hoc tirvé qua ca cao (CPH)

Anh hudng clia ty 1é chat bao mang dén hoat tinh
chéng oxy héa ctia bét vi bao tir CPH dugc thé hién & bang
5.Két qua cho thay kha nang ch6ng oxy héa bang phuong
phap khu sit (FRAP) ciia mau khéng bao mang (0) la cao
nhat trong tat ca cdéc mau. Mau bao mang (2) c6 FRAP cao
nhat, mau bao mang (4) c6 FRAP thap nhat. Mau khéng
bao mang (0) c6 FRAP khéng khéc biét dang ké so véi cac
mau bao mang (1), (2) va (3) (p < 0,05), mau bao mang (4)
c6 FRAP khac biét dang ké so vai mau khéng bao mang (0)
va vdéi cac mau con lai (p < 0,05). Vi vay, qua trinh bao
mang khoéng lam thay déi dang ké dén FRAP cla bot vi
bao. FRAP clia mau bao mang (2) tir CPH la 16,82mg TE/g
chat kho, thap hon nhiéu so véi bot dugc chiét tur ré Xao
tam phan la 294,99mg TE/g chat kho [27] va tU cay Diép
ha chau déng la 380,22mg TE/g chat kho [24].

Béng 5. Hoat tinh chdng oxy héa clia bot vi bao giau hoat chat sinh hoc tir
(PH

Mau | FRAP(mgTE/gchatkhé) | DRSC(mg TE/g chatkhé)
0 17,10+ 0,92° 15,52 +£1,21°
1 16,10 +1,55® 13,47 £3,22°
2 16,82 +2,18* 15,51+1,18
3 14,52 +0,8% 13,13 £1,52°
4 14,07 +2,17° 14,42 +0,37°

Ghi chii: Két qud thé hién gid tri trung binh + d6 Iéch chudn cdc chif cdi khdc
nhau (a-b) sau gid tritrung binh biéu thi sukhdc biét ddng ké (p < 0,05); FRAP: khd
nding chdng oxy hda khir sdt; DRSC: khd nding khur goc tu'do DPPH; TE: tuong duong
vditrolox.

Kha nang khir géc tu do DPPH (DRSC) clia mau khong
bao mang (0) la cao nhat, mau bao mang (3) c6 DRSC thap
nhat. DRSC cta cac mau khong bao mang va mau bao
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mang khong c6 su khac biét dang ké (p < 0,05). Vi vay, ty
Ié bao mang khong anh huéng dén DRSC clia bét vi bao.
DRSC clia mau bao mang (2) tur CPH la 15,51mg TE/g chat
kho, thap hon nhiéu so véi mau bot dugc chiét tir ré Xao
tam phan la 164,31mg TE/g chat kho [27] va tU cay Diép
ha chau dang la 440,13mg TE/g chét kho [24]. Nhu vay, ty
I& chat bao mang gitra tinh bot ngd bién tinh va pectin =
8:2 (w/w) va ty lé chat bao mang véi dich chiét = 5:5 (w/w)
la phu hgp nhat dé duy tri hoat tinh chéng oxy héa tét
nhat cda bot vi bao tir CPH

3.4. Anh huéng cta tinh bét ngé bién tinh va pectin
dén kha nang uc ché enzyme a-glucosidase ctia bét vi
bao giau hoat chat sinh hoc tir vé qua ca cao (CPH)

Anh hudng cla ty lé chat bao mang dén kha nang Uc
ché enzyme a-glucosidase cta b6t vi bao giau hoat chat
sinh hoc tir CPH dugc thé hién & bang 6. Két qué cho thay
cad 4 mau bao mang déu cé kha nang uc ché enzyme
a-glucosidase, mau khéng bao mang (0) cho kha nang tic
ché enzyme a-glucosidase t6t nhat. Trong cac mau bao
mang, mau (2) c6 kha nang Uc ché enzyme a-glucosidase
manh nhat, ngugc lai mau (3) c6 kha nang tic ché enzyme
a-glucosidase yéu nhat. Kha nang (c ché enzyme
a-glucosidase c6 lién quan dén ham lugng saponins, co
nghia la ham lugng saponins cang cao thi kha nang uc
ché enzyme a-glucosidase cang manh. Mau khéng bao
mang (0) cho kha ndng Uc ché enzyme a-glucosidase
manh gdap d6i so véi mau bao mang (2). Biéu nay chiing
t6 rang chat bao mang cé anh huéng dang ké dén kha
nang Uc ché enzyme a-glucosidase. Kha nang uc ché
enzyme a-glucosidase cia mau bao mang (2) tir CPH la
781,54ug/mL, yéu hon so véi dich chiét tur 7 loai rong nau
dao dong tir 154,27 dén 426,27ug/mL [7] va cao chiét tu
I& cdy Nuc nacla 91,35pug/mL [19].

Béng 6. Hoat tinh (ic ché enzyme a-glucosidase ctia bot vi bao hoat chat
sinh hoc tr CPH

Mau Kha nang tic ché enzyme a-glucosidase ICso (pg/mL)
0 396,06 + 2,21°
1 863,44 +1,33°
2 781,54 +1,13¢
3 945,66 +1,79°
4 858,25+ 2,57°
Déi chiing 536,91+ 0,96
Acarbose 0,004 +£0,001¢

Ghi chii: Két qud thé hién gid tri trung binh + d6 léch chudn cdc chif cdi khdc
nhau (a-g) sau gid tritrung binh biéu thisu khdc biét ddng ké (p < 0,05). ICsy: néng
{4 tic ché mot nita. Mau ddi chiing la chiét xudt dang bét tir ré cdy Xdo tam phdn.
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4. KET LUAN

Chat bao mang c6 anh hudng dang ké dén tinh chat héa
ly, hoat chat sinh hoc, kha nang chéng oxy héa va tc ché
enzyme a-glucosidase clia bét vi bao giau hoat chat sinh
hoc tir CPH. Su két hgp gilia tinh bét ngd bién tinh va
pectin (8:2 w/w) cung vdi ty lé dich chiét CPH va chat bao
mang (5:5 w/w) thu dugc tinh chat hoa ly (d6 am, hoat do
nudc, dé hoa tan trong nudc, pH, ty trong va nang suat
bao mang) tét nhat, kich thudc hat phu hop nhat, hoat
chat sinh hoc (TSC, TPC, TAC) va kha nang chéng oxy hda
(DRSC, FRAP) cao, kha nédng Uic ché a-glucosidase manh
nhat. Vi vay, bot vi bao giau hoat chat sinh hoc tir CPH ¢é
thé dugc ung dung trong phat trién thuc phdm hé tro
phong ngtia bénh tiéu dudng. Tuy nhién, can nghién ciu
sau hon vé doc tinh va kha nang ha dudng huyét trén mo
hinh chuét gay bénh tiéu dudng.

LO1 CAM ON

Nghién ctiu nay dugc tai trg béi B Gido duc va Bao tao
thong qua dé tai khoa hoc va cong nghé cap B6 thuc hién
tir nam 2023 “Nghién ctu phét trién thuc pham béo vé stic
khée giau hoat chat sinh hoc tir phu phdm qua ca cao”, ma
s6 B2023-TSN-12.
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