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ABSTRACT

Passion fruit seeds contain many compounds good for health such as antioxidant
compounds, fiber, and essential fats. However, these seeds are currently only known
as a by-product of passion fruit processing. This study was conducted to evaluate the
applicability of passion fruit seeds in the processing of instant nut bars. Research
results showed that passion fruit seeds accounted for 26.7% of total fruit weight, but
52.82% of total fruit polyphenols. The porosity of passion fruit seeds was improved
when the seeds were treated with 3% NaHCOs solution for 16 hours; then dried at
60°C to 9-10% moisture, then roasted. The instant nut bar based on recipe 2
containing passion fruit seed (15%), soybean seed, cashew nut, sesame seed,
sunflower seed, brown rice, peanut, honey, and glucose syrup gave the product had
a good sensory. Nutritional facts of this product, in 100 g, include carbohydrate 49.2
g, fat 25.3g, protein 17.2g, and 493 kcal. Besides, this product reached total phenolic
content 367 mg GAE/100 g dm and antioxidant capacity DPPH 561.64 AAE g/100 g
dm. After 30 days of storage at room temperature, the samples were packed in a
polyamide bag and an aluminum-coated bag with a moisture content of 7.42-6.16%,
water activity of 0.53-0.47, and peroxide content of 1. 32 and 1.90 meg/kg. Products
packed in aluminum bags had lower peroxide content than those in polyamide bags.

TOM TAT

Hat chanh day cé chita hop chat khang oxy héa, chat xo, chdt béo thiét yéu tot cho
st khde. Tuy nhién, hat chanh ddy hién nay chi méi dioe biét dén la nguon phu
phdm ciia qud trinh ché bién meée chanh ddy. Nehién civu dieoe thue hién nham déanh
gid kha nang img dung hat chanh day trong ché bzén thanh hat dn lién. Két qud
nghién ciru cho thay hat chanh déy chiém 26,7% tong khéi lwgng trdi, nhung chiém
52,82% khoi lwong polyphenol toan trdi. P gion xop cua hat chanh ddy dirgc cdi
thién khi hat dwoc xir Iy voi dung dich NaHCOs 3% trong 16 gio; hat sau do dwoc
sdy ¢ 60°C dén dm 9-10%, rang hat. Thanh hat an lién ché bién theo céng thirc 2 c6
thanh phan hat chanh ddy chiém 15%, hat ddu nanh, hat diéu, hat mé, hat heéng
dwong, hat gao lirc, hat dau phong, mdt ong, glucose syrup nhén duoc nhiéu s yéu
thich vé cam quan cia cdc cam quan vién. San phdm ché bién tir cong thire nay, trong
100g c6 carbohydrate 49,2 g, chat béo 25,3 g, ham heong protein 17,2 g, ndng luong
493 keal/100g, ham heong polyphenol 367 mg GAE/100 g vit chat khé, hoat tinh
khéng oxy héa DPPH 561,64 AAE g/ 100g vit chat khé. Sau 30 ngay béo qudn ¢
nhiét dé phong, mau san pham diege bao goi trong bao polyamide va bao tréng nhém
¢6 dé am 7,42-6,16%, hoat do nuée 0,53-0,47 va ham leong peroxide 1,32 va 1,90
(meq/kg). San pham bdo qudn bing bao trang nhém cé ham lwgng peroxide it hon
0 voi bdo qudn bang bao polyamide.
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1. PAT VAN BE

Su phét trién nhanh chéng cua nén kinh té gidp
nang cao nhan thic vé sirc khoe ciia con nguoi. Mot
ché do an udng can bang 1a phuong phép hiéu qua
dé phong ngira, cac nguy co xuat hién cac bénh man
tinh khong lay nhu bénh tiéu dwong, suy dinh
dudng, béo phi va bénh. Viéc lién tuc nghién ctu
phét trién cac cac san pham mai c6 gia tri dinh
dudng, ¢ loi cho sirc khoe nguoi tiéu dung la thir
théch cho nganh cong nghiép ché bién thuc pham.
Thanh dinh dudng la san pham két hop cac loai hat
Vv6i nhau, cung cap nhiéu ning luogng, chit xo,
vitamins, chat khoang (Ahmad et al., 2017; Mendes
etal., 2013; Palazzolo, 2003). San phém nay da xudt
hién phé bién tai thi truong chau Au, My va bét dau
du nhap vao thi truong Viét Nam trong nhiing nam
gan day. Phat trién san pham thanh dinh dudng pho
hop vai thi hiéu nguoi tiéu dung Viét 12 mot budc
quan trong trong viéc phat trién dong san pham nay
& thi truong trong nudc. Bén canh do6, cac san pham
nhdp ngoai duoc ché bién chu yéu tir cac loai hat
khong c6 san tai Viét Nam, lam gia thanh san phim
cao, ngudi tiéu dung kho tiép can sir dung.

Hat chiém 8-12 % tong khéi luong toan trai
chanh day (Reis et al., 2018). Hat giau chit béo,
protein, chit xo va chat khoéang (Reis et al., 2018.,
Chau and Huang., 2004). bac biét trong hat chanh
day chua 85% chét béo thiét yéu co vai trd quan
trong trong viéc ngan ngtra cac bénh tim mach nhu
xo vita dong mach, huyét ap cao, dong mach vanh
(Ramaiya et al., 2019; Piombo et al., 2006). Trong
hat con chtra cac nhom chat c6 hoat tinh sinh hoc
gdém tocopherols, hop chit phenolic (Nguyen et al.,
2020; Piombo et al., 2006). Ché blen cac san pham
c6 van dung hat trong chanh day van chua dwoc dé
cap nhiéu trong céc cong trinh nghién ciu trong va
ngoai nudce; do do, tiém nang vé kinh té cua loai hat
nay van chua dugc khai thac téi da. Muc tiéu cua
nghién ciru ndy 12 tao ra thanh hat c6 bd sung hat
chanh day, san pham vira chira nhiéu hop chat
polyphenol vira c6 chét lwong cam quan tot; dong
thoi su bién mot s6 thong sé hoa ly cia san pham
trong qua trinh bao quan cling dugc ghi nhan.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, héa chit va thiét bi

Nguyén liéu: Chanh day dwoc mua tai chg dau
mbi Nong San Thu Puc, TP.HCM. Qua chanh day
dugc lya chon 14 trai tuoi ¢6 khdi lwong 70 — 75 g,
khéng bi dap, thdi; dich qua co ham luong téng chét
rin hoa tan 1a 15,2 + 1,57 °Bx, acid téng s6 1a 2,99
+ 0,60%. Chanh day sau khi thu mua, dugc rira sach
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va tach riéng phan dich qua va hat. Hat duoc bao
quan & -18°C. Céc logi hat khac gdm hat me, hat
diéu, hat dau nanh, dau phong, gao lic, hat huéng
duong va mat ong duoc thu mua tai siéu thi Coop
Xtra Linh Trung, Thua Buc, TP.HCM.

Hoa chdt: Acetic acid; KI; Na;S;03 99%;
acetone; Na,COjz (Xilong, Trung Qudc); hexane,
con tuyét doi; chlorofrom (Chemsol, Viét Nam),
Folin-Ciocalteu 99,5%, DPPH (EMD Millipore —
buc),

Thiét bi: Can phan tich 4 s 18, ta say khi néng
National C - 30N (Nhat Ban), may do mau Konica
Minolta Chroma Meter CR — 400 (Nhat Ban), can
am hong ngoai MX — 50 — AND (Nhat Ban), may
do quang pho UV Vis V730 Jasco (Nhat Ban).

2.2. B tri thi nghiém

2.2.1. DPdnh gid sw phan bo polyphenol trén qua

chanh day

Qua chanh day sau khi thu mua dwoc van chuyén
vé phong thi nghiém. Cac bo phan cua trai bao gdom
dich qua, vo va hat chanh day dwoc phan tich khi
lwong, ham lwong phenolic tong.

2.2.2. Anh hwong cua phirong phdp tién xi ly

dén chdt heong hat chanh day

Thi nghiém 1 yéu t6 1a phuong phap tién xir ly
hat. Hat chanh day sau khi rd déng, rira sach bang
nuée dugc tién xir 1y theo 3 phuong phap khac nhau.
Phuong phéap 1: luéc nguyén liéu trong nuédc sdi &
100°C trong 20 phdt, ti I& gitra hat véi nuée la 1:5.
Sau d6, hat dwoc V6t ra dé rao rdi dem di sdy bang
may sdy khi nong ddi luu & nhiét d6 60°C cho dén
khi 4m d¢ cua hat dat 9-10%. Phuwong phap 2: hat
chanh day dwgc ngdm trong dung dich NaHCO3 3%
trong 16 gio 6 nhiét dd phong. Sau do, hat duoc rira
v6i nuée va dé rao rdi dem di sdy & nhiét do 60°C
cho dén khi 4m d6 cua hat dat 9-10%. Phuong phap
3: Hat dem di sdy ¢ nhiét d6 60°C cho dén khi 4m do
cua hat dat 9-10% (mau dbi chiing). Hat chanh day
thu nhan tir méi phuong phap duoc rang ¢ nhiét do
120-130°C trong 5-7 phat. Mau sau d6 dugc dung
trong bao polyproylene trang nhém va bao quan &
nhiét d6 phong 29 -31°C. Hat chanh day sau mdi
cong doan gom hat nguyén lidu twoi, tién xu ly, sau
sdy va sau rang dugc danh gi4 ham luong
polyphenol tong. Hat sau rang dugc danh gia cam
quan thi hiéu.

2.2.3. Anh hwong cua cong thirc phdi trén

nguyén ligu dén chdt heong san pham

Thi nghiém 1 yéu t6 la cong thiac phdi tron
nguyén liéu duoc trinh bay trong Bang 1. Quy trinh
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chuan bi hat chanh day duoc thuc hién twong ty nhu
muc 2.3.2; trong d6 phuong phap tién xir ly hat 13
két qua thi nghiém muc 2.3.2. Hat chanh day, hat
diéu, hat me, gao lic, dau nanh, hat huéng dwong,
dau phong, hdn hop glucose syrup va mat ong dugc
tron déu & 100°C trong 2 phut. Sau do6 tit ca cac
nguyén liéu dugc cho vao khudn cé kich thudc
3x8x2 cm va duge dé ngudi tai nhiét o phong trong
1 gio. Mau sau d6 duogc phan tich ham lwong
polyphenol téng, hoat tinh chéng oxy héa (DPPH)
va cam quan thi hiéu.

2.2.4. Anh huong logi bao bi bao géi dén bién

déi chdt liong san pham

Thi nghiém 1 yéu t6 1a loai bao bi bao g6i géom
2 loai polyarmide va polypropylene trang nhém.
Quy trinh chuan bi mau dwoc thyc hién tuong tu
muc 2.3.2, trong d6 cong thirc phéi tron hat chanh
day la két qua thi nghiém muc 2.3.2. Trong qué trinh
bao quan tai nhiét do phong 29 -31°C tai cac thoi
diém 0, 7, 14, 21 va 30 ngay mau dugc xac dinh 4m
d6, hoat do va chi sé peroxide. Pon vi thi nghiém
150g.

Bang 1. Cong thirc phdi tron nguyén liéu

Thanh phan nguyén Céng thirc ché bién

liu 1 2 3 4
Hat chanh day 0 15 20 40
Hat dau nanh 20 14 13 8
Hat diéu 5 8 8 8
Hat m¢ tring 7 5 5 5
Hat hudng duong 12 12 10 5
Hat gao hic 11 11 10 5
Pau phong 11 11 10 5
Mait ong 11 11 11 11
Glucose Syrup 13 13 13 13
Tong cong 100% 100% 100% 100%

2.3. Cac phwong phap phan tich

Ham lwong polyphenol téng: Phuong phap phan
tich dwoc tham chiéu theo Singleton et al. (1965) va
¢6 hiéu chinh. Hat 0,5 mL dich mau cho vao éng
nghiém, thém 2,5 mL Folin-Ciocalteu 10% lic déu
va dé yén trong téi khoang 5 phut. Sau d6 cho thém
2 mL Na,COj3 7,5% vao 6ng nghiém va lac déu, dé
t5i trong 60 phat rdi dem di do do hap thu quang phd
& budc song 765 nm. Dya vao phuong trinh duong
chuén gallic acid, ham lugng polyphenol téng dwoc
thé hién theo mg GAE/100 g mau.

Hoat tinh chang oxy héa: Phuong phap phén tich
duoc tham chiéu theo Thaipong et al. (2006). HGt
0,2 mL mau di dugc pha lodng vao dng nghiém, sau
d6 cho 4 mL dung dich DPPH 0.1 mM vao lic déu,
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dé yén cho phan ang trong béng t6i 30 phut. Sau d6
d6 hap thy quang phd & buéc séng 517 nm. Dua vao
phuong trinh dwdng chuan ascorbic acid hoat tinh
chong oxy hoa dugc thé hién theo mg AAE/100 g
mau.

Chi sé peroxide dugc xac dinh theo tiéu chuan
TCVN 6121:2010 (1SO 3960:2007) (B6 Khoa hoc
va Cong nghg, 2010). Can 3 g chat béo cho vao binh
erlen 250 mL. Thém 10 mL chloroform, 15 mL
acetic acid, 1 mL dung dich KI b&o hoa. Mau dugc
lic déu va phan tung 5 phut trong didu kién chin
sang. Sau d6 cho 75 mL nuéc cat, 5 giot dung dich
hé tinh bot vao trong mau va lic déu. Mau duoc
chuan do v6i Na,S,03 0.002N cho dén khi mat mau.
Mau tring 1am tuong tu nhung thay mau bang nuéc
cét. Tri sb peroxide tinh bang dwong lugng mili oxy
hoat tinh trén kg mau thir, dugc tinh theo cong thic:

(V1—-V2)xN
V- — 7
M

Trong d6: PV chi sb peroxide, meqg/kg. V1 sb
mL Na;S;03 0,002N dung dé dinh phan mau thi
nghiém. V2 s6 mL NazS;0; 0,002N dung dé dinh
phan mau kiém ching (mau tring). M khéi lugng
mau thi nghiém (g). N Nong d6 duong luong gam
Na28203 Sur dung.

x 1000

Phwong phdp cam quan: mau dugc cam quan
bang phép thir cho diém thi hiéu theo thang diém 9;
trong do 1: cuc Ki khdng thich va 7: cuc ki thich.
Mau thi nghiém dugc danh gia béi 30 cam quan vién
sinh vién khoa Cong nghé thuc pham, Truong Dai
hoc N6ng Lam TP.HCM. Céac cam quan vién khong
str dung bt ki thuc phdm nao truéce 30 pht thir mau.
Mbi cam quan vién dugc nhan 10g mau, mau dung
trong dia trang, mdi mau dugc mé hda bang sb 3 chir
s6. Sau mdi lan thir mau, nguoi danh gia s dung
nudc loc dé thanh vi.

2.4. Xirly sb ligu

Tt ca céc thi nghiém duoc lap lai 3 1an, cac két
qua duoc thé hién dudi dang trung binh + do léch
chuan. Céc sb liéu thu thap duoc tinh toan, v& db thi
bang Excel 2013.Cac phan tich phwong sai (Anova)
dugc thyc hién, su khéc biét vé mat thong ké cua cac
két qua duoc xir Iy bang phan mém JMP 13.0 tai p<
0,05.

3. KET QUA VA THAO LUAN

3.1. Panh gia sy phin bd polyphenol trén

qua chanh day

V6 qua chiém ty 1¢ cao nhét (59,43%) trén tong
khoi lugng qud, ticp dén la thanh phan dich qua
(26,47%) va hat (14,10%). Két qua nghién cuu cua
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Reis et al. (2018) xac dinh ti I¢ gitra cac thanh phan chiém 52,82% trén tong khoi luong qua, tiép theo 1
V6 qua, dich qud va hat lan luot 1a: 62,11%; 25,23%); phan vo (42,22%) va dich qua (4,95%). Nghién ctu
12,66%. Céac ket qua nay cho thay thanh phan dugc cta Nguyen et al. (2019) ciing dd ghi nhan ham

xem 1a khong an duoc (vo, hat) chiém ti 1§ 16n (hon lugng phenolic acid hoa tan va lién két o hat chanh
70%) trong khoi lugng qua chanh day. Hinh 1 cho day lan lugt 12 0,44 g GAE/100 g; 1,47 g GAE/100
thay ham luong polyphenol tong ¢ hat cao nhat, g cao hon so véi dich qua chanh day.

26.47%

| 59.43% 42.22%

14.10%

BVo Hat B Dich

A B

Hinh 1. (A) Khéi lwgng tirng b phén trai chanh day va (B) ham lwgng polyphenol téng tinh trén téng
khoi lrgng qua. N =10

3.2. Anh huéng ciia phwong phap tién xir ly hién dién ciia ion H*c trong nudc sé sinh ra khi CO,

dén chét lwong hat chanh day len 16i ra khoi 16p vo, 1am xuat hién céc 16 rdng trong
va ngoai vo hat gitp hat gion xop khi nhai. O
phuong phap ludc, nhiét do cao pha v cau tric té
bao, protopectin trong nguyén liéu bi chuyén thanh
pectin hoa tan lam mém cau tric san pham ludc ciing
cai thién dugc do x6p cua hat chanh day. Nhin
chung, hat chanh day dwoc xtr 1y bang phuong phap
ngadm NaHCOs c6 dic diém cam quan duoc nhiéu
cam quan vién yéu thich nhat ciing nhu giir lai nhiéu
ham luong hop chat polyphenol.

Mau ngam NaHCOs duoc cac cam quan vién
danh gia 1a c6 vi béo, mui thom dac trung (5,67
diém) hon so v6i hai mau con lai (4,42-5,0 diém).
Do gion cua hat chanh day & nghiém thac ngam
NaHCO; tét hon dwoc cam vién yéu thich nhit (5,42
diém), ké tiép 1a nghiém thic lude (4,75 diém) va
mau khong xur 1y (4,25 diém). Khi ngam hat trong
dung dich NaHCO3, NaHCOs tham thau vao 16p vo
bao quanh nhan, phan &ng cia gbc HCO3™ khi 6 su

Bang 1. Anh hwong ciia phwong phap tién xir Iy dén chat lwong cam quan hat chanh day thanh pham

Phuong phap xirly  Mui vi D§ gion Téng thé
1 4,42°+ 0,67 4,75°+ 0.62 5,002+ 0,85
2 5,672+ 0,65 5,422+ 0.79 5,508+ 0,79
3 5,00°+ 0,85 4,25+ 0.75 4,17°+ 0,72

1: Chdan hat 100°C/20 phit, sdy khi néng déi lew 60°C dén dm 9-10%, rang hat. 2: Ngdm hat trong NaHCOs 3% /16 gio,
rita hat, Sdy khi néng doi luu 60°C d@én am 9-10%, rang hat. 3: Sdy khi néng doi luu 60°C d@én dm 9-10%, rang hat. 1:
Rdt khdng thich, 7: Rat thich. Gia trj trung binh véi cac ky tu (a, b, ¢) giohg nhau trong cling mét cgt 1a khéc bigt khong
6 ¥ nghia thong ké (p>0.05).

Su khéc nhau vé ham lugng polyphenol tong cua nhau khoang 5%. Ty I¢ polyphenol con lai & mau xir
hat chanh day ¢ ca 3 mau qua timg cong doan ché ly theo phuong phap 1, 2 va 3 lan luot la 79%,
bién nhu tién xu Iy, siy va rang khong c6 y nghia 82,73% va 84,12%. Duéi tac dong caa nhiét d6 cao
thong ké ¢ do tin cdy 95%. Phan trim suy thoai hop cua siy, rang da 1am suy giam hop chat nay c6 trong
chat phenolic acid & mdi cong doan ché bién 1a nhu hat chanh day.
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B Phuong phap 3

T¥ 1€ polyphenol con lai (%)

Nguyén liéu

Tién xit Iy

Cong doan tién xir Iy

Sau say

Saurang

Hinh 2. Ty 1& polyphenol con lai sau mdi cong doan ché bién & mdi phwong phap tién xir ly hat chanh day

1: Lugc hat 100°C/20 phitt, sdy khi nong d6i heu 60°C dén am 9-10%, rang hat. 2: Ngdm hat trong NaHCO3 3% /16 gio,
rika hat, sdy khi nong doi heu 60°C d@én am 9-10%, rang hat. 3: Sdy khi nong doi heu 60°C dén am 9-10%, rang hat. Gia
tri trung binh véi cac ky tu (a, b, ¢) giong nhau trong cuiing mét cong doan xir ly la khac biét khong cé y nghia thong ké

(p>0.05).

3.3. Anh hwéng ciia cong thirc phéi trén
nguyén liéu dén chat lwgng san pham

Sy yéu thich cua cac cam quan vién ddi cam
quan ciia san pham la khac nhau ¢ cac cong thirc ché
bién (Bang 2). Mau duoc ché bién theo cong thuce 2
¢6 diém s6 cam quan cao nhat 13 6,91 diém; tiép dén

1 2 3

w800 5% 1200
€z 700 = %o 1000
2 2 600 22 300
=& 500 23
2= 400 Zg5 00
-2
a0 300 = oo 400
g-U 200 £ g 200
E =11} = m
s 8 100 S A 0
g 0 =5

4

Céng thirc phdi tron

1a cong thie 1 (6,50 diém), cong thire 3 (5,50 diém)
va cong thuc 4 (4,58 diém). Nhiéu cam quan vién
thich mau ché bién tir cong thire thir 2 bai céc thue
tinh nhu d6 gion, xdp cao; huong vi méi la, thom
ngon dic trung. Mau ché bién theo cong thiic 3 va 4
c6 ty 1é hat chanh day trén 20% nén mau tré nén
ctng khoé nhai.

1 2 3 4
Cong thire phoi tron

Hinh 3. Anh hwéng cia cong thirc ché bién dén (A) ham lwgng polyphenol tong, (B) hoat tinh chéng
oxy héa va (C) vé bé ngoai caa san pham

Céc cong thuc ché bién 1, 2, 3, 4 aeong 1ing Vi ty 1€ hat chanh day c6 trong san pham Ia 0%, 15%, 20%, 40%. Gia tri
trung binh véi céc ky tu (a, b, ¢) giong nhau trong cung méz dinh dang cét 1a khac biét khéng cé y nghia thong ké

(p>0.05).
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Bang 2. Anh huéng caa cong thirc phdi trén dén chit lwong cam quan san pham

Piém cdm quan

Cong thirc

Dj gion Mui vi Huong thom Tong thé
1 4,80°+ 0,72 4,86+ 0,75 4,92°+ 0,49 5,068+ 0,67
2 5,44+ 0,85 5,70°+ 0,49 5,372+ 0,79 5,372+ 0,79
3 4,47°+ 0,96 4,53+ 0,39 4,34°+ 0,66 4,28+ 0,67
4 3,50°+0,52 3,63°+ 0,49 3,449+ 0,51 3,56+ 0,67
Céc cong thirc ché bién 1, 2, 3, 4 twong ieng véi ty 16 hat chanh day cé trong san pham 1a 0%, 15%, 20%, 40%. Gia tri

trung binh véi cac ky ti (a, b, ¢) gigng nhau trong cling mét cét 1a khac biér khéng cé y nghia thong ké (p=>0.05). 1: Rdt

khéng yéu thich, 7: Rdt thich

Ham lugng polyphenol tong va hoat tinh khang
oxi héa & céc cong thire phdi tron c6 su khac biét vé
¥ nghia théng ké & do tin cay 95%. Mau khéng bd
sung hat chanh day c6 ham lwong polyphenol téng
va hoat tinh khang oxi hoa thap nhat (248,33 mg
GAE/100 g¢; 410,30 mg AAE/100 g; gia tri twong
ng lan luot). Ca hai gié tri nay déu ting dan theo
chiéu tang ti I¢ hat chanh day c6 trong san pham va
dat gié tri cao nhat & mau ché bién theo cong thuc 4
(hat chanh day chién 40%); ham lugng polyphenol
polyphenol tong 1a 690,59 mg GAE/100 g va hoat
tinh khang oxi héa la 1075,68 mg AAE/100 g. Mau
duoc ché bién theo cong thirc 2 ¢6 huwong vi cam
quan hai hoa, mai la, gion x6p duoc cam quan vién
yéu thich nhat, day duoc chon la yéu té ¢b dinh cho
thi nghiém tiép theo.

Bing 3. Thanh phin dinh dwdng cia thanh hat

an lien
STT Chitiéu* Don vi Ham
i lwgng
1 Carbohydrate  g/100g 49,2
2 Chétbéo 9/100g 25.3
3 Protein 9/100g 17,2
4 Ning lugng kcal/100 g 493

*: Mdu dirgC guii phan tich tai Trung tam Sdc Ki Hai
Pang **: Mdu duoc che biéen theo cong thic 2

Carbohydrate la thanh phan chiém ty 1& cao nhat
(49,2%), ké tiép la chat béo (25,3%) va protein
(17,2%) c6 trong thanh hat dugc ché bién theo cong
thac 2. Cac san pham thanh hat an 1ién ngudn gbc
tir nuwGe ngoai hién co trén thi truong c6 ham luong
protein 7,5 — 9,8%, ham luong chét béo 12,3-22,4%,
ham lugng carbohydrate 1a 55,6-60,8%, tong ning
lugng 354-468 Kcal. Trong nghién ciru trude do cua
Ahmad et al. (2017), thanh hat yén mach an lién c6
ham lugng protein 1a 12,51%, ham lugng chat béo
10,34%, ham lugng carbohydrate la 60,69%, tong
ning luong 421,88 Kcal; ham lwong cac hop chat
nay trong hat duoc ché bién theo nghién ciu cua
Mendes et al. (2013) la 9,91%, 14,55%, 61,61%,
416,99%, twong ung lan lugt. Nhu vay, thanh hat
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dugc ché bién trong nghién ciru nay c6 dic diém
cam quan phu hop véi nguoi tiéu dung Viét Nam,
ddng thoi van duy tri dugc gié tri dinh dudng vén c6
ctia dong san pham nay.
3.4. Anh huéng loai bao bi bao géi dén bién
ddi chat lwong san pham

Ngay dau tién cia qué trinh bao quan mau c6
ham luong peroxide thap nhét 1a bi 1,31 meg/kg
(polyamide) va 1,32 meg/kg (bao bi trang nhom).
Chi s6 nay dat ndng d6 cao nhit sau 30 ngay bao
quan véi nong do peroxide ghi nhan duoc 1a 1,90
meq/kg ¢ bao bi polyamide va 1,48 meq/kg & bao bi
trang nhdm. Sy gia tang ham luong peorxide theo
thoi gian bao quan cling da dugc ghi nhan trong céc
nghién ctru trude d6 vé thanh ngii cbc bod sung hat
dau nanh (Yadav et al., 2016), thanh hat diém mach
s0 c0 la (Padmashree et al., 2018). Bao bi polyamide
¢6 chi s6 PV cao hon so véi bao bi trang nhom & tét
ca cac thoi diém quan sat. Didu nay c6 thé duoc giai
thich vi thuéc tinh cta mdi loai bao bi khac nhau;
bao bi trang nhdm cé ban chat 1a bao bi chén sang
c6 ciu tao gdm nhiéu 16p, c6 kha ning han ché anh
séng, tham khi tr mdi truong bao quan do d6 han
ché sy twong tac ctia oxy, anh sang véi chat béo
khong bdo hoa ¢co trong thanh dinh dudng; gilp han
ché sy phat trién qua trinh oxy hoa chat béo. Sau 30
ngay bao quan & nhi¢t o phong, ham peroxide & tat
ca cac mAu van nam trong gigi han cho phép theo
quy dinh TCVN 10127:2013 (B Khoa hoc va Cong
nghé¢, 2013) la nho hon 10 meg/kg.

M3u bao quan bang bao bi trang nhdm va bao bi
polyamide c6 do am lan luot 1a 7,42% va 7,16%
trong ngay dau tién cua qua trinh bao quan. bén
ngay 30, d6 4m ciia mau ¢ hai vat liéu nay twong
tng 1an luot 12 12 6,16% va 6,28%. Hoat do nudc
ciia mau thap nhat sau 30 ngay bao quan 0,47 (bao
bi polyamide) va 0,46 (bao bi trang nhém); trong
sudt qua trinh bao quan, mau ludn c6 hoat d6 nuéc
nho hon 0,6; gia tri an toan gidp han ché su phat
trién cua vi sinh vat. Nhu vay, nhin chung theo thoi
gian bao quan, ham lugng peroxide ting dan; trong
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khi d6 4m d6 va hoat do nuéc giam dan. Trong qué
trinh bao quan mau van gitt dugc mui thom cuta cac
loai hat, gion x6p va khong xuat hién mui 6i. Bao
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quan mau bang bao trang nhom gitip duy tri chat
luong lugng cuia mau tot hon so vai bao PA.
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Hinh 4. Anh hwéng ciia loai bao bi bao quin dén bién ddi (A) hoat d§ nuéc, (B) am dd va (C) ham
lwgng peroxide caa mau bao quan tai nhiét a9 phong

PA: polyamide, PP: polypropylene trang nhém. Gia trj trung binh véi céc ky ti (a, b, ¢) gidng nhau trong ciing mgr dinh

dang cét 1a khac biét khdng c6 y nghia thong ké (p=>0.05).
4. KET LUAN

Hat chanh day dwoc tién xir ly bang phuong phap
ngdm trong dung dich NaHCO3 3% trong 16 gio da
gilp cai thién d6 gion xdp cho hat va c6 diém cam
quan tét nhét 5,5/7. Ham lugng polyphenol trong hat
giam sau mdi cong doan ché bién: giam khoang 7%
sau tién xur ly, 9% sau sdy va 18% sau rang. Két qua
d3 ghi nhan thanh dinh dudng dugc ché bién tir cac
thanh phan: hat gao lit, hat hudng duong, hat dau
phong, hat dau nanh, hat diéu, hat meé tring vai ty 18
hat chanh day trong san pham 1a 15% dwoc nhiéu
cam quan vién yéu thich nhét vé cac thudoc tinh két
cau, mui vi; dong thoi & ty Ié phdi tron ndy c6 ham
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lwong polyphenol tong va hoat tinh khang oxy hoéa
lan Iuot 12 366,50 mg GAE/100 g va 561,64 mg
AAE/100 g. Thong s6 dinh dudng co ban ciia san
pham la: protein 17,2 g; chat béo 253 g;
carbohydrate 49,2 g va nang luong 493 kcal tinh
trén 100 g san pham. Trong thoi gian bao quan, sir
dung bao bi chin sang da giup han ché qua trinh
peroxide hoa hon so véi bao bi khong chin séng,
ham luong peroxide cua san phim sau 60 ngay
tuong tng lan luot 13 2,08 meqg/kg; 2,14 meq/kg dam
bao an toan theo TCVN 10127:2013 (B6 Khoa hoc
va Cong nghé, 2013). B 4m va hoat do nudc giam
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dan theo thoi gian bao quan & ca bao bi chan sang
va khdng chan séang.
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