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Tém tit: Nghién ciru duoc thuc hién nham xay dung quy trinh tach chiét lipid tir nhong
tam (Bombyx mori L.) bc%ng phuwong phap thuy phdn enzym. Hiéu qua cua cac phwong phap
tach chiét bang nuée, dung dich NaCl 1% va enzym dwoc khao sat, dong thoi danh gid dnh
hieong cia cdc yéu té cong nghé gom nhiét g, ty 1é nguyén lidu/nuée, ty 1é enzym va thoi
gian thity phdan dén hiéu sudt thu héi lipid. Két qud cho thdy phwong phép sit dung enzym
cho hiéu sudt tach chiét cao nhat, dat 50,5% trong diéu kién khucfy gian doan. Cac diéu kién
thich hop cho qud trinh thity phdn gom nhiét do 50°C, ty 1é nguyén liéu/nwée 1:4, 1y 1é enzym
lipase 1,5% va thoi gian thity phdn 90 phiit. Trong diéu kién nay, hiéu sudt thu hoi lipid dat
xdp xi 79,2%. Dau nhéng tam thu dwoc ¢é mau vang rom, trong suét, mii thom ddc trung.
Cdc chi so chat lwong cia dau lan heot la peroxide 1,57 meq/kg, acid 4,67 mg KOH/g dau va
iod 116,8 g I./100 g dau. Két qua cho thdy phwong phdp thity phdn enzym la hidng tiép cin
hiéu qud, than thién méi truong va cé tiém nang vmg dung trong khai thac dau nhong tam
phuc vu céng nghiép thwe pham va thirc an chan nuéi.

Tir khoa: Nhong tam, Bombyx mori, lipid, lipase, enzym thuy phdn
I. Pit van dé lipid (khoang 25-40% chat kho), c6 tiém
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dung, chang han nhu dau huéng duong.
Déu nhong tam ngudn cung cip acid béo
khong bio hoa (khoang 60-70% tong ham
luong acid béo), dac biét 1a a-linolenic
acid va oleic acid. Ca a-linolenic acid va
oleic déu duoc biét dén véi loi ich dinh
dudng va stc khoe, co thé duoc khai
thac cho nhiéu ung dung khac nhau, bao
gém thuc phém, thuc phém b6 sung va
thuc an.

Pé thu nhan dau tir nhdng tam,
nhiéu phuong phép tach chiét di dugc
nghién ctru va ung dung, bao gém ép co
hoc, chiét béng dung moi hiru co, chiét hd
tro vi song va chiét bang chat long siéu
tédi han (Saviane va cong sy, 2021; Hu
va cong su, 2017; Srinivas va cong su,
2019). Phuong phap ép co hoc ¢6 vu diém
don gian, dé thuc hién va khong sir dung
hoa chét, tuy nhién hi¢u suat thu hoi dau
thuong thap do mot phan lipid van con
lién két trong cdu trac mo nhong. Trong
khi d6, cac phwong phap chiét bang dung
moi hitu co cho hiéu suit cao hon nhung
t6n tai nguy co ton du dung méi trong san
pham, dong thoi 1am gia ting chi phi xur Iy
va cc van dé vé moi truong.

Hu va cong su (2017) da nghién ctru
chiét xuat dau nhong tim bang phuong
phap hd trg vi song va cho thiy hiéu suét
thu hoi dau cling nhu thanh phan acid
béo tuong duong phuong phap Soxhlet
truyén théng. Dau thu dugce ¢6 cac dic
tinh hoa 1y thuan loi va do 6n dinh oxy
hoa t6t. Tuy nhién, viéc st dung thiét bi
vi séng chuyén dung két hop voi dung
moéi hitu co lam ting chi phi dau tu va
van hanh, han ché kha nang ung dung ¢
quy md san xuat.

Bén canh d6, Srinivas va cong su
(2019) di ap dung cong nghé chiét bang

CO: siéu téi han két hgp phuong phap
bé mat dap Gmg (RSM) dé téi wu hoa qua
trinh thu hoi dau tir nhong tam. Két qua
cho thiy hiéu suit chiét phy thuoc déng
ké vao ap suat, nhiét do, thoi gian chiét
va luu lugng CO2. Mac du phuong phap
nay tao ra san pham co chat luong cao va
han ché hién tuong oxy hoa lipid, nhung
yéu cau hé thong thiét bi ap suat cao, quy
trinh van hanh phtrc tap va chi phi dau
tu 1on.

So voi cac phuong phap trén, cong
nghé tach chiét bang enzyme duoc xem la
huéng tiép can tiém ning nhd kha ning
pha v& ciu trac té bao va cac phirc hop
lipid - protein trong md nhong dudi diéu
kién phan trng 6n hoa. Qua trinh thiy phan
bang enzyme thudng dugc thyc hién &
nhiét do thép, khong hodc it sir dung dung
moi hitu co, qua do han ché su oxy hoa
cac acid béo khong no va gop phan duy
tri chat luong dau. Ngoai ra, phuong phap
nay than thién véi moi truong, dé trién
khai & quy mo san xuét va c6 kha ning
két hop thu hoi cac san pham gia tri gia
tang khac tir nhong tam nhu protein hoic
peptide thuy phan.

I1. Phuong phap nghién ciru

2.1. Nguyén liéu

Nhong tam Bombyx mori L. (Trung
tam Nghién ctru Dau tam to Trung wong).

Alcalase® Enzyme (2,4 AU,
Sigma): thily phan protein mo nhong, giai
phong lipid.

Lipase (EC 3.1.1.3; CAS 9001-62-
1; hoat tinh >30.000 U/g; Nanjing Duly
Biotech Co., Ltd, Trung Qudc): 1am suy
yéu lién két lipid - protein va phospholipid
mang, gitp ting hiéu qua tach chiét lipid
khéi nguyén li¢u.



2.2. Phwong phdp xw ly nguyén
liéu nhong tam

Nhong tam sau khi thu mua duoc bao
quan dong ¢ - 20 °C. Nhong duoc ra dong
va xir Iy bang phuong phap ép co hoc nhim
tach rudt nhong ra khoi 16p vo ngoai. Phan
rudt nhong sau khi tach dugc déng nhat
bang may nghién va sir dung 1am nguyén
liéu cho qua trinh thity phan enzyme va thu
nhén dau, trong khi phén vo duoc loai bo.

2.3. Phuwong phdp chiét xudt diu
nhéng tam bang nwéc mudi

Qua trinh chiét nudc mudi
duoc thuc hién theo phuong phdp cuia
Tangsanthatkun va cong su (2022) c6 mdt
s6 sira d6i dé phu hop véi diéu kién thi
nghiém. Dé chiét xuat dau, 50 g nhong
tam tuoi (da loai vo) tron déu v6i 100 mL
dung dich mudi (NaCl 1%). Giir hdn hop
ndy & 50°C trong 2 gio, khudy déu trong
sudt qua trinh. Két thiic qua trinh, ly tim
lan 1 d& thu dugc ba phan, bao gom 16p
kem, chét ndi phia trén hoac mét 16p nudc
va 16p cin day tuong ung tlr trén xudng
dudi. Lép kem trén cing va pha ndi phia
trén dugc thu thap va sau do dugc ly tam
lan 2 ¢ téc do cao hon dé ting cudng kha
nang tach lipid. Sau ly tam 1an thu hai, dau
tu do thu duogc & 16p trén cua dng ly tim.

2.4. Phuong phdp chiét xudt diu
nhéng tam bing enzym

Nhong tam twoi duge tach bo vo thu
dich nhong tam. Dich nhong tdm hoa vao
nudce theo ty 18 1:2 (w/v), bd sung alcalase
2%, diéu chinh pH 8 va giit & 50°C trong
2h (khudy nhe trong sudt qué trinh). Sau
2 gio tién hanh bd sung lipase 1%, diéu
chinh vé& pH va giit ¢ nhiét do 50°C trong
1 gio, theo 2 phuong phéap khudy lién tuc
va khudy gian doan. Vi khudy lién tuc,
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duy tri khudy nhe nhang; voi khudy gian
doan, cach 15 phut khudy 1 1an, mdi 1an 30
gidy. Sau 3h, gia nhiét & 90°C trong 10 phut
dé bat hoat enzym. Két thiic qua trinh, gan
thu dich, ly tam lanh 5000 vong/phut trong
20 phat ¢ nhi¢t do 10°C. Dung pipet hut
dau noi trén bé mat dung dich sau ly tam.
Tiép tuc ly tdm l1an 2 (8000 rpm/15 phut)
dé 1am sach dau. Dau nhong tam thu duoc
bao quan & khoang -18°C dé tién hanh céac
phan tich tiép theo. Hiéu suét chiét dau tinh
theo cong thire (1). Céc thi nghiém khéo sat
duoc tién hanh bang cach thay déi timg yéu
t6 trong khi gitr cd dinh cac yéu té con lai.
Céc thi nghiém duoc tién hanh lap lai 3 lan
doc lap. Két qua duogc biéu thi dudi dang
trung binh + d¢ 1éch chuén.

2.5. Phwong phap xdc dinh ham
lwong lipid tong sé trong nguyén li¢u

Ham luong lipid tong s6 cta nguyén
liéu dugc xac dinh theo phuong phap chiét
Soxhlet theo AOAC Official Method 920.39
(AOAC International, 2019). Mau nhong
tam dugc sdy dén khdi lwong khong doi,
nghién min va can chinh xac khoang 3-5 g
vao ong chiét co chira gidy loc. Lipid duoc
chiét bang dung médi n-hexan trong thiét bi
Soxhlet trong 6-8 gio. Sau khi két thiic qua
trinh chiét, dung méi dugc loai bo béng thiét
bi ¢6 quay chan khong, phan dau thu duoc
duoc siy ¢ 105 °C dén khdi luong khong
d6i, d ngudi trong binh hit am va cn.

Ham luong lipid tong sé (%) duoc
tinh theo cong thurc:

my —m

X= x 100

my
Trong d6: m, la khéi lwong binh
chira truc khi thu dau (g); m, 1a khéi
luong binh chira sau khi thu dau (g); m pla
khéi luong mau ban dau (g).



192

2.6. Xdc dinh cdc chi sé ciia diu
nhong tam

2.6.1. Xdc dinh chi sé peroxide (PV)

Chi s peroxide (PV) duogc xac dinh
theo phuwong phap chuan d¢ iod, dua trén
kha nang oxy hoa kali iodide (KI) cua
cac hydroperoxide hinh thanh trong qua
trinh oxy hoéa lipid. Iod gidi phong duoc
chuan d6 bang dung dich natri thiosulfat
chuén vé6i hd tinh bot lam chi thi (AOCS,
2017). Khoang 3 g ddu dugc hoa tan trong
cloroform, bo sung acid acetic va dung
dich KI bao hoa. Sau khi phan tng trong
tdi 5-10 phut, thém nudc cAt va chuan do
bang dung dich Na»S:0s 0,01 N dén diém
két thuc. Gia tri PV duoc tinh dua trén
luong natri thiosulfat tiéu tén va biéu thi
dudi dang meq Ox/kg dau.

2.6.2. Xéc dinh chi sé acid (AV)

Chi s6 acid (AV) dugc xéac dinh theo
phuong phap chuan do kiém, biéu thi s6
mg KOH cén thiét dé trung hoa acid béo
tu do ¢6 trong 1 g dau (ISO 660:2020).
Khoang 5 g dau dugc hoa tan trong hdn
hop ethanol:ether (1:1, v/v) da trung hoa,
sau d6 chuan d6 bang dung dich KOH
0,1 N v6i phenolphthalein lam chi thi dén
khi xuét hién mau héng nhat bén. Két qua
duoc biéu thi dudi dang mg KOH/g dau.

2.6.3. Xdc dinh chi sé iod (IV)

Chi s6 iod (IV) duoc xac dinh theo
phuong phap Wijs nham dénh gia mirc do
khong no cua dau. Cac lién két doi cua
acid béo phan ung véi iod monoclorid

(ICI), lugng thube thtr du duge xac dinh
gian tiép bang chuan do natri thiosulfat
(ISO 3961:2018). Khoang 0,3 g dau duoc
hoa tan trong ether, bd sung thudc thir
Wijs va t trong ti. Sau d6 thém dung dich
KI va nudc cét, lugng iod giai phong duge
chuan do bang Na:S:0; 0,1 N véi hd tinh
bot 1am chi thi. Két qua duoc biéu thi dudi
dang gam iod hip phu trén 100 g dau (g
1./100 g dau).

I11. Két qua va thio luin

3.1. Lwa chon phwong phdp tich
chiét dau nhpng tam

Tién hanh tach chiét diu nhong &
nhi¢t do 50°C trong thoi gian 2h, st dung
cac tac nhan khac nhau: tach chiét bang
nude, tich chiét bang mudi va tach chiét
bang lipase 1%. Panh gia higu sudt chiét
lipid trong diéu kién khudy gian doan va
khudy lién tuc. Két qua dugc thé hién ¢
bang 1 va hinh 2.

Hinh 1: Dich nhong tim thu dugc sau
xu li

Bang 1: Hiéu suat chiét lipid bang dung méi khi khudy gian doan va khudy lién tuc(%)

Tac nhan Khuay gian doan (%) Khuay lién tuc (%)
NaCl 40,2 +0,8 34,1 +0,6
Enzyme 50,5+1,1 44,6 £0,9
Nudc 30,6 +0,6 39,5+0,8




Két qua phan tich cho thiy, phuong
phap st dung lipase dé chiét xuét lipid tir
nhong tam khi thuc hién khuéy gian doan
dat hiéu suét cao nhat 1a 50,5%. Trong
phuong phap enzym, viéc khudy lién tuc
khong lam ting hiéu suit tach chiét, thim

Higu suat (%)
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chi hiéu suit con giam mot cach dang ké.
Ly do cho diéu nay co thé do viéc khudy
lién tuc dan dén nhii twong héa miu, giy
can tré hoat dong cua enzym, dong thoi
c6 thé gitr dau trong hé thong va din dén
giam san luong dau.

Enzyme MNuwgc

m Khuay liéntuc

Hinh 2: Anh huéng cta toe do khudy dén hiéu suat chiét lipid bang NaCl 1%, lipase va nudc

3.2. Céc yéu to anh hwong dén qud
trinh tach chiét va thu nhén lipid

3.2.1. Anh hwdng ciia nhiét do

Anh huéng cta nhiét do duoc khao
sat trong diéu kién: ty 16 nguyén liéu/
nude 1a 1/2, alcalase 2% trong 2 gio, tiép
theo bo sung lipase 1% trong 1 gio va
khudy gian doan, thay ddi cdc muc nhiét
do 40 - 60°C.

Hinh 3 cho thiy nhiét d6 c6 anh
huéng dang ké dén hiéu suit thu hoi
lipid tir nhong tam. Khi tang nhiét do tir
40°C 1én 50°C, hiéu sut tach chiét ting
tr 50,9% 1én 60,2%. Su gia tang nay co
thé duoc giai thich do nhiét d¢ thich hop
lam tang dong ndng phan tir, giam do nhot
cia hé phan tmg va thuc ddy qua trinh
khuéch tan gitra enzyme va co chat, tir d6
nang cao hi€u qua thuy phan lipid. Tuy
nhién, khi nhiét do tiép tuc ting lén 55°C
va 60°C, hiéu suat giam dang ké xudng

con 50,5% va 34,7%. Nguyén nhan c6 thé
do enzyme bi bién tinh mot phan & nhiét
dd cao, lam giam hoat tinh xuc tac va kha
nang thiy phan céc lién két lipid - protein
trong mo nhong.

Két qua nay phu hop véi nghién ciru
cua Wei va cong su (2009), trong d6 nhiét
do duoc xac dinh 1a mdt trong nhiing yéu
t6 anh huong manh dén hiéu suat thu hoi
dau nhong tam bing phwong phap CO:
siéu toi han; hiéu suat chiét giam khi nhiét
d6 vuot qua ngudng t6i uvu do anh hudng
dén tinh 6n dinh cua hé chiét. Tuong tu,
Hu va cdng su (2017) cling ghi nhan viéc
gia ting nang luong xur 1y gitp pha vo cau
trac té bao va thiic day giai phong dau, tuy
nhién nhiét d6 qua cao c6 thé 1am suy giam
chat luong lipid do gia ting cac phan tng
oxy hda. Do d6, nhiét do 50°C duoc lya
chon cho cac thi nghiém tiép theo vi vira
dam bao hiéu suat thu hoi lipid cao vira
han ché su suy giam hoat tinh enzyme.
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Hinh 3: Anh huéng cta nhiét d6 dén hiéu suat chiét lipid bang enzyme lipase

3.2.2. Anh huéng ciia ty 1é nguyén
liéu nuoc

Thinghiém tién hanh tach chiét dau
nhong véi ty 1& nguyén liéu va nude, 1an
luot 1a 1:1, 1:2, 1:3, 1:4 va 1:5, v6i 50g
nguyén liéu nhong tam. Két qua ¢ Hinh
4 cho thay ty 1& nguyén liéu/nuéc anh
huong ro rét dén hicu sut thu hoi lipid.
Khi tang ty 1¢ nudce tu 1:1 1én 1:4, hiéu
suat tach chiét ting dang ké va dat gia
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tri cao nhat 1a 83,7%. Diéu nay cho thiy
nudc dong vai tro la moi truong phan
tan giup enzyme tiép xac tot hon véi co
chét, dong thoi 1am giam d6 nhdt cia hé
phan ung va ting kha niang khuéch tan
ctia cic san pham thuy phan. Tuy nhién,
khi tiép tuc ting luong nudc dén ty 18
1:5, hiéu suét giam xuéng con 80,1%,
¢ thé do hé phan tng bi pha loidng qua
muc 1am giam tin suidt va cham giira
enzyme va co chat.

80
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Ti 1& nguyén liéu/nudc

Hinh 4. Anh hudng cua ty 1 nguyén liéu/nude dén hiéu suat chiét lipid



Xu huéng ndy twong dong voi
nghién ctru cia Tangsanthatkun va cong
su (2022), khi t6i vu qua trinh chiét dau
nhong tim bang phuong phap nudc mudi.
Céc tac gia ghi nhan ty 18 dich chiét/
nguyén liéu khoang 3,3 mL/g cho hiéu
suat thu hoi dau cao nhét, trong khi luong
nude qua 16n 1am giam hiéu qua tach dau
do hién tuong pha loang hé phan Gmg. Két
quéa nghién ciru hién tai ciing cho thiy viéc
duy tri lwong nudc & muc thich hop 14 can
thiét dé can bang giita kha ning thiy phan
va hiéu qua thu héi lipid.

3.2.3. Anh huéng cia 1y 1é enzyme
b6 sung

Trong phan Gng thuy phéan, dau
nhong dong vai tro co chat, dugc phan

Hiéu suat (%)
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gidi boi enzyme lipase xtc tac qua trinh
thuy phan nhong giup qua trinh tach dau
nhdng dat hi€u qua cao hon. Do do, ty 1¢
enzyme bd sung 1a mot trong nhirng yéu
t6 quan trong anh huong dén hiéu suat
tach chiét dau nhong tam. Tién hanh khao
sat anh huong cua ty 1& enzym lipase bo
sung thong qua cic thi nghiém dugc bd
tri nhu sau: 50g dich nhong tim bd sung
enzyme lipase véi lugng enzyme tang
dan tr 0,5% - 2,5%, gilr cac mau trong bé
6n nhiét & 50°C trong 1 gid, khudy gian
doan, cach 15 phut khqu 1 1an, mdi 1an
30 gidy. Xac dinh trong lugng dau thu
duoc sau ly tdm va tinh hi¢u suét tach dau

0 moi ty 1€ enzym.

W
[ ]

Ty 1& enzym (%)

Hinh 5: Anh hudng cta ty 1& enzyme bd sung dén hiéu suét chiét lipid nhong

Két qua ¢ hinh 5 cho thiy ty 1&
enzyme bo sung anh huong dang ké dén
hiéu suét tach chiét dau nhong. Khi ting
luong enzyme tur 0,5% 1€n 1,0%, hi¢u sudt
thu hoi lipid tang 16 rét va dat 60,8%. Su
gia tang nay dugc giai thich boi sd lwong
trung tam hoat dong ctiia enzyme tang Ién,
thac ddy qua trinh thuy phan va giai phong

lipid khoi ciu trac mé nhong. Tuy nhién,
khi tiép tuc tang ty 1& enzyme tir 1,5% dén
2,5%, hiéu sut chi tang nhe hodc co xu
huéng giam. Hién tuong nay c6 thé do co
chat dan dat trang thai bao hoa, trong khi
su tich lily cac san pham thuy phan trong
moi truong phan tng lam gidm hi¢u qua
xuc tac cua enzyme.
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Két qua thu duoc phu hop véi co
ché thiy phan enzyme duoc ghi nhén
trong nhiéu nghién ctru vé tach chiét dau
sinh hoc, trong d6 hiéu sudt phan tng
tang theo nong do enzyme dén mot gidi
han nhét dinh trudc khi dat trang thai can
bang. Ngoai ra, nghién ctru cta Susirirut
va cong su (2023) vé dong tach chiét dau
va protein tir nhong tam ciing cho thay
viée tbi uu luong tac nhan sinh hoc 1a yéu
t6 quan trong quyét dinh kha ning giai
phong lipid tir cau trac mé nhong. Tuong
tu, Hu va cong su (2017) ghi nhan sy pha
v cau triic té bao 1a co ché chinh 1am ting
hiéu suat thu hoi dau khi cuong do xu 1y
duogc tang Ién. Trong nghién ctru nay, ty 1¢
enzyme 1,5% duogc lga chon vi cho hi¢u
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sudt thu hoi lipid cao nhat va dam bao hiéu
qua str dung enzyme.

3.2.4. Anh hwong cia thoi gian
thuy phdn

Thoi gian c¢6 anh huong 16n dén
hiéu qua tach dau bang enzyme, do
enzyme ban chit 1a protein nén ching
c6 kha ning chiu dung hay do bén phu
thudc vao cdu tric cua enzyme d6. Vi
vay, viéc xac dinh thoi gian phan ung
t6i wu va thich hop cua enzyme lipase 1a
vo cung can thiét. Tién hanh tach chiét
dau nhong bang enzym lipase ¢ nhiét do
50°C, diéu kién khudy gian doan). Sau
mdi 30 phut tién hanh xac dinh hiéu suét
tach chiét lipid.
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Thei gian (phat)

Hinh 6: Anh hudéng cta thoi gian dén hiéu suat chiét lipid bang enzyme lipase

Két qua ¢ hinh 6 cho thay thoi gian
anh hudng 16n dén hiéu suit tach chiét
lipid tir nhong. Khi tién hanh chiét &
cac thoi gian khéac nhau, thoi gian cang
dai, hiéu suit chiét cang tang. Hiéu suét
thu hoi lipid ting nhanh trong 90 phut
dau va dat 79,2%, sau do téc do tang
cham lai. Khi kéo dai 120 - 150 phut,
hiéu suit dao dong nhe va gén nhu dat

trang thai can bang. Diéu nay cho thiy

phan 16n lién két lipid - protein trong
mo nhong da dugc thuy phan trong
khoang thoi gian nay. Viéc kéo dai thoi
gian phan ung hon nita c6 thé khong
mang lai hiéu qua dang ké nhung lam
tang chi phi san xuat. Vi vay, thoi gian
thuy phan 90 phut dugc xem 1a phu hop
cho qua trinh tach chiét lipid tir nhong

tam bang enzym lipase.



3.3. Ddnh gid chit lwong lipid tich
chiét tir nhéng tam

3.3.1. Banh gia cam quan

wales < b

Hinh 7: Dau tach chiét tir nhong taim
bang phuong phap enzym
Chi tiéu cam quan cta chit béo
nhong tach chiét bang enzym lipase dugc
thé hién béng mau sic, mui, vi, do trong.
Két qua xac dinh chi tiéu cam quan cho
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thay, chit béo tach chiét tir nhong c6 mau
vang rom, mui thom dac trung, vi béo
ngdy, trang thai trong sudt. Khong 1an
cac tap chét, khong bi van duc va khong
bi két tua.

3.3.2. Céc chi 6 cia dau nhong

Pé danh gia chat luong ctia mot
loai chét béo, ngudi ta thuong xic dinh
cac chi s6 hoa hoc dic trung. Céc chi
s6 thuong dung bao gdm chi sb iod,
peroxide, chi s acid, chi sé xa phong va
chi s ester. Cac chi sé nay caa mdi loai
dau m& dugc qui dinh nim trong mot
gi01 han nhét dinh. Chi sb peroxide, chi
s6 acid va chi sé iod ciia dau nhong tam
trong thi nghiém nay duogc xac dinh va
trinh bay ¢ bang 2.

Bang 2: Céc chi s6 cua lipid nhong tam tach chiét bang enzym lipase

Cic chi s6 Lan1 Lén 2 Lan 3 Trung binh + SD
Chi sb peroxide (meq/kg) 1,55 1,62 1,54 1,57 £0,04
Chi s6 acid (mgKOH/g) 4,66 4,63 4,72 4,67+0,05
Chi s6 iod (g/100g) 116,5 118,2 115,8 116,8 £ 1,2

Bang 3: Chi so peroxide, chi s0 acid va chi so iod cia mot so loai nguyén li¢u

Diu nhng tdm Dilllli%?ggi ta;;:‘ I;Ch Diu hat chia DAu mic ca
Chi tiéu téch chiét bing g (Vi & cong sw, | (Ma & cong su,
lipase (Tangsanthatkun & 2023) 2022)
P cong su, 2022)
Chi s peroxide (meq/kg) 1,57 1,55 3,22 0,48
Chi s6 acid (mgKOH/g) 4,67 0,67 0,02 0,18
Chi s6 iod (g/100g) 116,8 - 146 69

Gia tri peroxide ctia ddu nhong
tach chiét 1a 1,57 meqg/kg, nim trong
gioi han xdc dinh chit lugng tot cua
chit béo. Chi sd iod ciing dugc tién hanh
v6i 3 1an thir cho két qua trung binh la
116,8 g/100g dau.

Chi s6 acid cia ddu nhong tim thu
duoc 1a4,67 mg KOH/g, phan anh su hién

dién cua acid béo tu do hinh thanh trong
qua trinh thuy phan bang enzyme. Gia tri
nay cao hon gi6i han ap dung cho nhiéu
loai dau thyc vat thuong mai theo Codex
Stan 210 sau tinh luyén. Tuy nhién, do
dau nhong tam l1a dau con tring chwa tinh
luyén va hién chua cé tiéu chuian Codex
riéng, viéc so sanh chi mang tinh tham
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khéo. Dé sir dung lam dau thuc phém,
san pham can dugc tinh luyén nham giam
ham luong acid béo ty do va nang cao
chat luong.

IV. Két luan

Két qua nghién ctu cho thay
phuong phap thuy phan bing enzym
cho hiéu suat thu hoi lipid cao hon dang
ké so v&i phuong phap chiét bang nude
hodc dung dich mudi. Nguyén nhén la
do enzyme protease va lipase cd kha
ning pha v& cau trac té bao ciling nhu
cac phuc hop lipid - protein trong mo
nhong, tao diéu kién giai phong lipid tu
do vao moi truong phan tmg. Bén canh
do, qua trinh thuy phan dugce thuc hién &
nhiét do twong ddi thip (50°C) nén han
ché hién tuong oxy héa va bién tinh cac
thanh phan lipid khong no. Céc thong sd
t6i wu thu duoc trong nghién ctu gdom
nhiét do 50°C, ty 1¢ nguyén li€u/nudc
1:4, ty 1¢ enzyme 1,5% va thoi gian thuy
phéan 90 phut, cho hiéu suat thu héi lipid
dat 79,2%. Hiéu suat nay cao hon dang
ké so voi hiéu suit thu dugc trong giai
doan khao sat ban ddu va cho thay tiém
nang ung dung cia phuong phap enzym
trong khai thac dau nhong tim quy mé
san Xuét.
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ENZYME ASSISTED EXTRACTION OF LIPIDS FROM
SILKWORM PUPAE

Le Thanh Hai Ha', Vu Thi Hong Chinh?, Phan Ngoc Nhi?,
Nguyen Thi Thanh Tra®, Vu Kim Thoa!

Abstract: This study was conducted to develop an enzymatic process for lipid extraction
from silkworm pupae (Bombyx mori L.). The extraction efficiencies of water, 1% NaCl
solution, and enzyme-assisted methods were investigated. In addition, the effects of processing
parameters, including temperature, material-to-water ratio, enzyme concentration, and
hydrolysis time, on lipid recovery were evaluated. The results showed that the enzyme-
assisted extraction method achieved the highest lipid recovery, reaching 50,5% under
intermittent stirring conditions. The optimal hydrolysis conditions were determined to be a
temperature of 50°C, a material-to-water ratio of 1:4 (w/v), a lipase concentration of 1,5%,
and a hydrolysis time of 90 min. Under these conditions, the lipid recovery yield reached
approximately 79,2%. The extracted silkworm pupa oil exhibited a clear straw-yellow color
and a characteristic pleasant aroma. The quality indices of the oil were as follows: peroxide
value of 1,57 meq/kg, acid value of 4,67 mg KOH/g oil, and iodine value of 116,8 g I./100 g
oil. These findings demonstrate that enzymatic hydrolysis is an efficient and environmentally
friendly approach for silkworm pupa oil extraction, with promising potential for applications
in the food and animal feed industries.

Keywords: silkworm pupae, Bombyx mori, lipid, lipase, enzymatic hydrolysis
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