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of sliced purple onion
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Abstract

The purpose of the study was to determine the appropriate drying method and regime for sliced purple onions.
On the basis of surveying methods of convection drying, heat pump drying and heat pump drying combined with
microwaves, the heat pump drying method combined with microwave was selected as the most suitable. Then, effects
of drying temperature thresholds at 35, 45 and 55°C with gas velocities of 0.5 m/s; 0.75 m/s and 1 m/s on the change
of anthocyanin content, allicin content, sensory quality were investigated. The results revealed that the heat pump
drying method combined with microwave at 45°C with air velocity 0.75 - 1.0 m/s, microwave regime with 1 kW
capacity for 7.5 - 8.0 hours, is suitable for sliced purple onions. With this regime, the product after drying has good
sensory quality, the composition of bioactive compounds is least degraded such as anthocyanin and allicin with a dry
matter content of 70.28 mg/100 g and 519.68 mg/100 g, respectively.
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TOM TAT

Nghién ctiu trinh bay két qua tach chiét sericin va fibroin la cac protein c6 trong to tdm sau d6 ché bién ching
thanh dang bot. Sau khi khdo sét 3 phuong phdp: ding muéi Na,CO,, st dung xa phong trung tinh va phuong
phép nhiét do cao, ap sudt cao, nhém nghién ctiu da Iya chon phuong phap dun & nhiét d6 126°C, ap suét 0,14
MPa, sau 5 gid thi tach dugc sericin va fibroin. Pa nghién ctiu mét s6 phuong phap hoa tan fibroin tly theo muc
dich st dung va da xac dinh dugc phuong phap thiy phan st dung axit chlohydric (HCI) 1am tac nhén hoa tan la
t6i vu. Bot protein to tim thu dugc bing cong nghé sdy lanh -50°C trong thdi gian 24 gid. Bot sericin va fibroin ¢
dang kho, dé tan trong nudc va san sang cho cac ting dung trong cdng nghiép san xudt my phdm.

Keywords: Kén tam, silk protein, sericin, fibroin
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I. PAT VAN PE

To tim 12 mot loai soi ty nhién c6 ban chat 1a
cac protein dugc con tam nha ra trong qud trinh
két kén lam t6. Protein to tdm cha yéu bao gém
sericin va fibroin. To tdm tu trudc dén nay ludn
dong nghia véi vé dep, su sang trong va dé chiu
d6i véi lan da ctia con ngudi. Gid tri cua to tam da
dugc khéng dinh trong lich stt may mic ctia nhan
loai. Ngay nay, su chd y méi dang dugc tip trung
vao cong dung cua chiét xudt to tim trong cham
sdc stic khoe va thdm my. Miguel va Alvarez-Lopez
(2020) da chting minh kha nang dudng 4m, chéng
nhin cho da va cho ring sericin la mot hoat chét
tha vi d6i v6i nganh cong nghiép my phdm. Kha
nang chong oxy héa ctia protein to tam la mot trong
nhiing dac tinh quan trong nhat vi né anh hudng
tich cuc dén stic khde con ngudi. Trong co thé, cc
chét chéng oxy hoa duy tri sy can bang gitia su
hinh thanh va loai bo oxy phan ting. Trong nganh
cong nghiép thuc phdm né nhu mot chat bao quan
thuc phdm tu nhién (Puangphet et al., 2015).

Tu trudc dén nay, cac nghién ctiu trong nganh
dau tam Viét Nam chu yéu tap trung vao trong
dau, nuoi tam 14y kén d€ san xudt to, lya. Trong qua
trinh xt ly to lua cho mém mai, phuong phap tay
chu¢i b6t sericin hién dang dugc st dung trong san
xudt 1a dun ciing v6i nudc nong ¢ bd sung mudi
Na,CO, hodc xa phong trung tinh. Tuy nhién, cdc
phuong phép nay déu nham loai bét sericin chi
khong thu lai d€ sti dung. Ky thuét tach chiét silk
protein cting da dugc Tran Bich Lam va Vuong Bao
Thy (2003) nghién ctiu d€ ché tao mang polymer
sinh hoc nhung tii tuyén to ctia tim. Phuong phap
tong hgp st dung enzyme can thdi gian khd dai,
ky thuat phuc tap, thoi diém tam chin d€ ldy tuyén
to rdt ngan nén khé 4p dung trén quy mo cong
nghiép. Vi sericin va fibroin 13 co s& cho cac ting
dung, dédc biét la ché bién céc san phdm gia tri gia
tang cao nén can ti€p tuc nghién ctiu va nén thuc
hién trén kén tam la san phdm no6ng nghiép c6 san
trén thi truong, viia giap ich dugc cho néng dan va
gop phén thuc ddy nghé dau tam phat trién.

Mot s6 nghién ctiu téng quan trén cac tap chi
uy tin nudc ngoai cho thdy c¢6 nhiéu nghién ctu da
cong bo vé tach chiét silk protein ti kén tdm véi
cac két qua phong phd, trong do, chu yéu tap trung
phan tich chi tiét vé cau truc, tinh chit, phuong
phap téng hgp cling nhu cac ting dung tiém nang
cta fibroin. Ciu truc tinh thé cua silk protein
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dugc nghién ctiu va khdi quat qua bao cao cta
Warwicker (1954). D6 hoa tan va vi ciu truc cla
fibroin to tam da dugc bao cao badi Sashina va cong
tdc vién (2006). To tdm dugc hinh thanh tu sgi
fibroin kép bén trong (chiém 72 - 81%), bén ngoai
pht mot 16p sericin (chiém 19 - 28%). Fibroin c6
khoi lugng phan ti cao (khoang 200 - 350 kDa) la
thanh phan chinh ddm nhén vai tr6 co tinh ctia sgi
to. Su khac nhau gitia hai loai protein la cdu truc
tinh thé. Fibroin bao goém céc axit amin ldp di lap
lai, lién két v6i nhau doc theo chubi, tao thanh mot
lugng l6n céc vi tinh thé dang tdm, lam tang tinh
bén chic cta to tam.

Vé cong nghé ché bién fibroin, tuy theo muc
dich st dung, phuong phap ap dung rit da dang
nhung cdc nghién ctu vé t6i uu hoda qua trinh
chiét xuat fibroin tii to kén khong nhiéu. Sah va
Pramanik (2010) da nghién ctiu t6i uu cac thong
s6 nhiét do, nong do Na,CO, va LiBr dén tinh
hoa tan ctia fibroin va hiéu sudt chiét tach. Trong
nghién ctu nay, cach tiép cin huéng dén phuong
phdp tach chiét dé thu sericin va fibroin véi d6 an
toan cao, quy trinh don gian nhung hiéu sudt cao,
tinh loc chung lam nguyén liéu nham tao ra san
phdm tU to tdm cb gia tri cho céc ing dung trong
doi s6ng hang ngay nhu my phdm, xa phong, kem
danh ring.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vt liéu nghién ctu

Vo kén tim giong da hé lai (DSK x 09) dugc lam
sach, loai bo hét céc tap chét va cat nhd; nuGe cit 2
lan (H,0); mudi Na,CO, (99,2%); xa phong trung
tinh (72%); LiBr (99%); CaCl, (96%); NaOH (99%),
cap chat lugng Analytical reagent; axit Chlohydric
HCI (37%), cap chat lugng ACS reagent, do tinh
khiét st dung trong ché bién thyc phdm va bao
ché thudc; mang tham tich c6 khoi lugng phan tu
ngudng phu hop véiloai mudi can loc.

2.2. Phuong phap nghién ctiu

2.2.1. Phuong phdp tdch sericin tif vé kén tam

Dun vé kén tim trong dung dich Na,CO,, b6
tri thi nghiém xdac dinh néng do véi 03 cong thiic
0,01 mol/L, 0,02 mol/L va 0,03 mol/L. Diéu kién thi
nghiém theo phuong phap chudi hién hanh: nhiét
do 70 - 80°C, thai gian: 60 phut. Xac dinh thoi gian
dun véi 04 cong thiic: 60, 70, 80 va 90 phut.
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Dun vo kén tam trong dung dich xa phong trung
tinh. Thi nghiém xac dinh néng d¢ véi 03 cong
thic 1 g/L, 2 g/L va 3 g/L. Diéu kién thi nghiém
tuong tu phuong phap 1. Xac dinh thai gian dun
v6i 04 cong thiic: 60, 70, 80 va 90 phut.

Pun v6 kén tim trong dung dich nuéc cét &
nhiét d6 cao (126°C) va ap sudt cao (0,14 MPa). B
tri thi nghiém xdc dinh thoi gian dun véi 04 cong
thtic: 3, 4, 5 va 6 gio.

2.2.2. Phuong phdp hoa tan va thu fibroin dang bjt

Nghién ctiu hoa tan fibroin trong nuéc bang
phuong phap thiy phén véi cac tac nhén khac
nhau:

- Thay phan fibroin cung v6i mudi LiBr. Bé tri
thi nghiém xac dinh n6ng d6 LiBr v6i 3 cong thuc:
3,5 g/500 mL; 4,0 g/500 mL va 4,5 g/500 mL nudc;
Xac dinh thoi gian @ néng dung dich tai nhiét do
60°C v6i 4 cong thic: 2, 3,4 va 5 gio.

- Thuy phén fibroin cting véi mud6i CaCl,. Thi
nghiém xdc dinh nong d6 CaCl, véi 3 cong thuc:
2 g/500 mL, 4 g/500 mL, 6 g/500 mL nudc. Xdc
dinh thoi gian G néng dung dich tai nhiét do 85 -
90°C v6i 5 cong thic: 2, 4, 6, 8 va 10 gio.

- Thuy phan fibroin cling véi axit HCI. Thi nghiém
xac dinh néng d6 HCl véi 3 cong thiic: 10 mL/500 mL,
20 mL/500 mL, 40 mL/500 mL nudc. Xac dinh thoi
gian dun dung dich tai nhiét d6 115°C v6i 4 cong
thiic: 2, 3, 4 va 5 gid. Sau qud trinh thtly phan, diing
NaOH dé trung hoa axit thanh mudi NaCl.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tu thang 01 nam
2019 dén thang 12 ndm 2020 tai Trung tam Nghién
ctiu D4u tam to Trung uong, Long Bién, Ha Noi.

I1I. KET QUA VA THAO LUAN

3.1. Nghién ciiu phuong phap tach sericin tii vo
kén tam

Nghién ctiu da khao sat kha ning tach sericin
bang 3 phuong phdp dun v6i cic tdc nhan khac
nhau. Trong d6, c6 2 phuong phap st dung hoa
chit (Na,CO, va xa phong trung tinh) hién dang
dugc st dung dé tdy chuéi to tdm, nay dugc nghién
ctu dp dung dé€ tach sericin ti vo kén. Kén va to
cung mot ban chit nhung khac nhau vé hinh thai.
Kén dugc hinh thanh bdi nhiing soi to két thanh
mot khdi. To tam dugc kéo ra tit kén, sgi nay tach
khéi sg¢i kia. Phuong phap dung nhiét do cao loi
dung tinh chat tan chay trong nudc néng cla
sericin, dugc nghién ctiu két hop véi yéu t6 ap suat
nham thu dugc sericin cho cac ting dung doi hoi do
tinh khiét cao.

Thong qua bo tri thi nghiém da xac dinh dugc
cac thong so6 toi uu vé nhiét do, ap sut, nong do
va thoi gian cho tling phuong phap d€ c6 thé tach
dugc sericin va fibroin v6i hiéu suét cao nhat. Téng
hgp két qua cac thi nghiém dugc trinh bay trong
bang 1.

Bang 1. Két qua t6i uu hda cdc thong s6 cho qud trinh tach sericin tif vo kén tam

TT Phuong phap Nhiét d¢ Ap suit Nong do Thoi gian
s s . . 0,101 MPa .
1 | Dun vo kén tam trong dung dich Na,CO, +H,0 70 - 80°C (Khi quyén) 0,02 mol/L 80 phut
LA £ . s 1 o 0,101 Mpa ,
2 | Dun vd kén tam trong dung dich xa phong + H.O | 70 - 80°C (Khi quyén) 2¢/L 80 phut
3 | Dun vd kén tim trong nudc cat (H,0) 126°C 0,140 MPa 0 (;r;, (%L 300 phut

Trong diéu kién t6i uu, cac phuong phap tach
bang cich ndu vd kén trong nudc cuing véi mudi
Na,CO, va v6i xa phong trung tinh cting c6 uu
diém la 1am sericin tan nhanh trong nudc. Chi can
dun trong thoi gian 80 phut thi sericin co ban da
hoa tan hoan toan trong dung dich. So véi chuoi
to tam thi viéc tach sericin ti vo kén khong can

tang nong do nhung can thdi gian ndu dai hon
33% vi cdu truc ctia vo kén 1a céc sgi to dugc két
thanh khoi. Nhugc diém la sau khi thu dugc dung
dich chua sericin thi dung dich nay con 1an muéi
Na,CO, hodc lan véi xa phong. Mudn thu dugc
sericin tinh khiét thi can phai thyc hién qua trinh
loc bo cac hoa chat nay.
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Bang 2. So sanh két qué cdc phuong phap tach sericin tit vo kén tam

T gy | g Sl | Ko S0 g
1 g‘;z:c% +8‘(’)“g)c (0.02moliL) g 10 6,50 3,24
2 éﬁ‘) I:’h%n_gszfc‘géc (2g/L) 80 10 6,71 3,09
3 gfgig‘;f‘clﬁé: 0,14 MPa) 300 10 6,81 3,01

Nguén : S6 ligu thi nghiém ndm 2019.

Phuong phap tach sericin & nhiét d6 cao, ap
sudt cao c6 kha nang lam tan sericin trong nudc
thap hon hai phuong phap khac trong thi nghiém.
Trong diéu kién t6i uu & nhiét d6 126°C, dp suit
0,14 MPa can thdi gian dun t6i 5 gig, lau hon nhiéu

(hon 3,7514n) so v6i 2 phuong phép diing héa chat,
nhung c6 uvu diém 1a trong qué trinh tach chi su
dung tac nhan vét ly ma khong dung tdc nhan hoéa
hoc nén san phdm sericin, fibroin thu dugc c¢6 d6
tinh khiét cao hon.

Hinh 1. V06 kén tdm trudc (A) va sau khi tach sericin (B)

Két qua nghién ctiu cho thdy, ca ba phuong
phap déu c6 kha nang tach sericin véi muc hiéu
suat khé cao. Sericin thu dugc déu dat trén 30%,
cao hon nhiing cong bo trudc day (19 - 28%). Cac
phuong phép nay déu cé nhiing uu, nhugc diém
khéc nhau. Tuy theo muc dich stt dung, c6 thé lya
chon phuong phap phu hgp, tuy nhién, véi nhiing
ting dung trong cong nghiép my phdm cén sericin,
fibroin c6 d¢ tinh khiét cao thi phuong phap dun
vo kén trong nhiét do cao, ap sudt cao la lya chon
dap ting yéu cau.

3.2. Nghién ciu phuong phap hoa tan va thu
fibroin dang bot

Sau khi tach sericin thi fibroin thu dugc la mot
bui to khong tan trong nudc, chua thé st dung
dugc trong cac linh viic my phdm, dugc phdm va 'y
hoc, do d6 phuong phap ché bién dugc nghién ctiu
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theo huéng hoa tan fibroin, tinh loc r6i chuyén hoéa
thanh dang bot.

ba c¢6 nghién ciu phuong phap thiy phéan su
dung cac tac nhan hoa tan khac nhau nhu: muéi
Libr, mudi CaCl, va axit Chlohydric (HCI), trong
do, phuong phap thuy phan sti dung mudi Libr,
mudi CaCl, thyc hién theo Sah va Pramanik (2010).
Phuong phap thily phan st dung axit Chlohydric
dugc nhém téc gia nghién ctu ting dung tii cong
nghé thuy phéan protein ddu nanh san xudt nudc
tuong sang thay phéan vo kén tam (da tach sericin)
dé ché bién fibroin.

Thong qua bo tri thi nghiém da xac dinh dugc
cac thong s6 t6i uu vé€ nhiét do, nong do va thoi
gian cho tling phuong phap dé€ c6 thé hoa tan dugc
fibroin. Tong hgp két qua cac thi nghiém dugc
trinh bay trong bang 3.
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Bang 3. Két qua tdi uu hda cac thong s6 cho qué trinh hoa tan fibroin

TT Phuong phéap Nhiét do Nong do Thoi gian
1 | Thuay phén fibroin trong dung dich LiBr + H,O 60°C 4,5 g/500 mL 180 phut
2 | Thiy phén fibroin trong dung dich CaCl, + H,O 85-90°C 4,0 g/500 mL 360 phut
3 | Thiy phén fibroin trong dung dich + H,O 115°C 20 mL/500 mL 240 phut

Phuong phép thay phan st dung LiBr, CaCl, va
HCI déu c6 thé hoa tan dugc fibroin to tim nhung
toc do thuay phan khac nhau r6 rét. Phuong phap
thty phan dung LiBr c6 kha ning thuy phan nhanh

nhat, chi sau 3 gi¢ thi fibroin da co ban hoa tan
trong dung dich. Tiép sau la phuong phép thuy
phan dung HCI, cham nhat la véi CaCl,.

Bang 4. So sanh két qué cdc phuong phap hoa tan fibroin to tam

Khoilugng | Khdilugng | Khdilugng T 1é fibroin
TT Phuong phap fibroin ban | fibroin hoa | fibroin khong h}(‘;a. tan (%)
dau (gram) | tan (gram) | tan (gram) °
1 | Thay phan fibroin trong dung dich LiBr + H,O 10 8,17 1,83 81,73
2 | Thay phan fibroin trong dung dich CaCl, + H,0 10 7,38 2,62 73,77
3 | Thay phan fibroin trong dung dich HCI + H,0 10 9,40 0,60 94,00

Nguon: 86 liéu thi nghiém nam 2020.

O diéu kién t6i uu ctia tiing phuong phap, kha
nang hoa tan fibroin c6 su chénh 1éch 16n, cu thé la:
st dung muoi CaCl, thi ty 1¢ fibroin hoa tan chi dat
73,77%; St dung muoi LiBr ty 1é fibroin hoa tan la
81,73% nhung khi st dung axit HCI thi c6 thé dat
dugc 94,00%. Nhu vay, tiy theo muc dich st dung,
6 thé hoa tan fibroin to tam bang cac phuong phap
khac nhau, nhung xét vé hiéu sudt thi phuong phap
thity phén véi axit HCI cho két qua tot hon. Trong
truong hop st dung HCI thi sau khi hoa tan fibroin,
dung NaOH dé€ trung hoa axit thanh mu6i NaCl.

Dung dich fibroin sau thiry phan déu chia mot
loai mudi. D€ thu dugc fibroin tinh khiét, c6 thé
sti dung mang thdm tich v6i khoéi lugng phan tu
ngudng phu hgp dé€ loc muoi trong dung dich. Sau
khiloc xong, ly tam dung dich conlai trong 15 phut,
toc do 3.000 vong/phut. Thu dung dich fibroin dé
bao quan. Néu bao quan dung dich nay & nhiét do
thuong thi chi dugc 5 ngay, bao quan & nhiét do
2 - 5°C thi duy tri dugc 60 ngay. Muén bao quan
dugc lau, can ché bién fibroin thanh dang bot kho.

Ty lé fibroin hoa tan (%)

85,00

94,00

80,00

85.00 81,73 :

80,00

75,00

70,00

65,00

60,00
55,00

50,00

45,00
LiBr

CaCl;

HCI Tac nhan hoa tan

Hinh 2. Kha nang hoa tan fibroin ctia cdc phuong phéap thuy phan
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Fibroin dang bt c6 thé thu dugc bang ky thuét
sdy lanh. Trong qua trinh sy, dudi tac dong cta
moi truong 4m do rat thip lam kho fibroin ma
khong anh huéng dén ciu truc cta nd. Pa tién
hanh cac thi nghiém nghién ctiu thoi gian sy va

xac dinh dugc thai gian can thiét d€ lam cho kho
dung dich 1a 24 gio. Thi nghiém xac dinh nhiét d¢ say
lanh cho két qua siy & nhiét do —50°C (trong 24 gi®)
thi sé thu dugc fibroin kho.

Bang 5. Thi nghiém xac dinh nhiét d6 sy lanh dé thu fibroin dang bot

Cong thiic

Theo déi sy chuyén pha cua fibroin tif dang 16ng sang dang bot (sau 24 gio)

1. Nhiét d¢ sdy lanh: -30°C

Sau 24 gi¢ ki€m tra fibroin con ¢ dang sét

2. Nhiét do sdy lanh: —-40°C

Sau 24 gi¢ kiém tra fibroin & dang kho chua hoan toan

3. Nhiét d6 sdy lanh: -50°C

Sau 24 gi¢ kiém tra fibroin & dang kho hoan toan

4. Nhiét d¢ sdy lanh: -60°C

Sau 24 gi¢ ki€m tra fibroin & dang kho hoan toan

Nguon: S6 liéu thi nghiém ndm 2020.

Fibroin to tdim dugc hinh thanh ti 18 loai axit
amin lién két qua mach peptide. Ban chit ctia qua
trinh thay phén fibroin la qua trinh pha v& cac lién
két peptide bién cac axit amin lién két trong fibroin
trd thanh céc axit amin ty do. San phdm bét fibroin

kho san xudt biang phuong phap thuy phan véi
HCI da dugc phan tich thanh phan tai phong thi
nghiém thudc Téng cuc phat trién nong thon Han
Quoc (RDA). Két qua dugc trinh bay tai bang 6.

Bang 6. Két qué phan tich thanh phén fibroin da ché bién thanh dang bot

SO TT Thanh phan Ty1é (%) S6TT Thanh phan Ty1é (%)
1 Cysteine 0,220 10 Isoleucine 0,936
2 Methionine 0,074 11 Leusine 0,798
3 Aspartic acid 1,792 12 Tyrosine 10,149
4 Threonine 1,425 13 Phenylalanine 1,193
5 Serine 13,095 14 Lysine 0,585
6 Glutamic acid 2,167 15 Histidine 0,453
7 Glycine 37,615 16 Arginine 1,022
8 Alanine 29,828 17 Proline 0,742
9 Valine 3,102 18 Tryptophan 0,251

Nguon: T6ng cuc phdt trién nong thon (RDA), Han Qudc.

Két qua phan tich cho thdy thanh phén ctia fibroin
thu dugc bang phuong phép thtly phan cting véi HCl
da c6 lugng doan mach H-fibroin nhiéu (cé thanh
phan 37,615% Glycine, 29,828% Alanine, 13,095%
Serine, 10,149% Tyrosine va 3,102% Valine) tuong
tu nhu két qua ctia Huang va cdng tac vién (2018) st
dung phuong phap thay phan diing LiBr 9.3M.

IV.KET LUAN

Dba nghién ctiu tach chiét dugc sericin, fibroin la
céc protein tii to tam va ché bién thanh dang bot dé
thudn tién trong qua trinh bao quan. Bot sericin va
fibroin c6 d6 tinh khiét cao, dé hoa tan trong nudec,
c6 thé dung cho cic tng dung tiém néng trong
cong nghiép my pham.
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Tach sericin va fibroin bang phuong phap dun
vo kén tdm trong nudc tinh khiét & diéu kién nhiét
do 126°C; ap sudt 0,14 MPa trong thoi gian 5 gio.
Trong qua trinh thuc hién chi st dung tac nhan
vat ly, khong st dung bat ky hoa chat gi. Hoa tan
fibroin bang phuong phap thuy phéan st dung axit
HCl lam tac nhén v6i ndéng do 1%, thuy phan trong
4 gio 6 nhiét d6 115°C, ty 1¢ fibroin hoa tan dat muc
la 94%.

Két qua phén tich thanh phéin bét fibroin thu
dugc bang phuong phdp thay phan dung HCI
cho thdy ty 1é cao ctia cac axit amin nhu glycine,
alanine, serine va tyrosine tuong tu mot s6 phuong
phap da nghién ctiu trude day.
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Study on extraction of silk protein from cocoon

Le Hong Van, Pham Thi Phuong, Nguyen Thi Nhai,

Hong Seung Gil, Hyun Jong Nae, Park Kwang Geun, Nguyen Huu Duong

Abstract

This paper presents the results of extracting sericin and fibroin which are proteins in silk and then processing
them into powder form. After investigating 3 methods: using Na CO, salt, neutral soap, high temperature and high
pressure, the method of heating at 126°C, 0.14 MPa pressure, after 5 hours was used to separate sericin and fibroin.
Several methods of solubilization of fibroin have been studied, depending on the intended use, and the hydrolysis
method using hydrochloric acid (HCI) as a solubilizing agent has been determined. The silk protein powder was
obtained by freezing at -50°C for 24 hours. The obtained sericin and fibroin powders were dry, easily soluble in water,
and ready for cosmetic industry applications.

Keywords: Cocoon, silk protein, sericin, fibroin
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ANH HUONG CUA QUA TRINH LEN MEN CAP DUGNG TOI SU TAO SINH KHOI
VA CON CUA Saccharomyces boulardii SUDUNG DICH CHIET MALT PAI MACH

Khuét Bich Phugng', H6 Phu Ha', Tt Viét Phu',
Chu Ky Son', Nguyén Tién Thanh™

TOM TAT
Saccharomyces boulardii 1a ndm men probiotic dugc st dung nhiéu trong cac san phidm thudc hoé trg tiéu
hod. Cho téi nay cting da c6 kha nhiéu nghién ctiu ting dung Saccharomyces boulardii lam chting khéi dong
trong cac san phdm thuc phdm [én men. D€ ¢ thé danh gid kha ning ting dung S. boulardii cho viéc tao ra mot
san phdm d6 uéng c6 do con thép, nghién citu nay xac dinh dnh hudng cta cac phuong an 1én men theo mé
(khong cdp dudng) (batch fermentation) va [én men cip dudng (fed-batch fermentation) téi sy tao thanh sinh
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