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process. Enzymatic hydrolysis of proteins from buffalo by-products helps

Revised:  03/02/2026 preak down peptide bonds to obtain amino acids and bioactive peptides,
Published:  09/02/2026 thereby enhancing the nutritional value and applicability of buffalo by-
products. In addition, combining this with retort sterilization technology not

only extends the product's shelf life but also ensures food safety and hygiene.

KEYWORDS This study was conducted to produce a thick soup product from buffalo by-
Buffalo by-products products, applying enzymatic hydrolysis technology combined with retort.
Hvdrolvsi The results showed that the optimal hydrolysis conditions were using papain

ydrolysis enzyme (activity 10,000 Ul/g) at a concentration of 3% relative to the raw
Enzyme material, performed at pH 7.0, 55 °C for 4 hours, yielding the highest amino
Retort acid recovery efficiency. The hydrolysate was then mixed with other
Thick soup ingredients to form a thick soup product, which was packaged and sterilized

using retort technology at 121 °C for 15 minutes. The resulting product has
high nutritional value and ensures food safety and hygiene, with an energy
content of 103 kcal/100g, of which the protein, lipid, carbohydrate, and free
amino acid content are 10.2 g; 2.06 g; 10.8 g and 15.2 mg/100g respectively.
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Ngiy nhén bai: 06/01/2026 Phy pham trau chiérr] ty I& I6n trong qua trinh giét mo trau. Thuy phan protein
tu phu pham trdu bang enzyme, giup phan giai cac lién két peptide dé thu

Ngay hoan thi¢n: 03/02/2026 nhap axit amin va peptide c6 hoat tinh sinh hoc, tir 6 nang cao gia tri dinh
Ngay diing: 09/02/2026 dudng va kha nang ng dung cua phu phim trau. Bén canh do, két hop voi
cong ngh¢ tiét trung retort khong chi gitip kéo dai thoi han sir dung san pham
\ . ma con dam bao an toan vé sinh thyc phém. Nghién ctru nay dugc thuc hién
TU KHOA dé san xuét san pham sup sét tir phu pham trau, tng dung cong nghé thay
Phy phim trau phéan enzyme két hop Vi retort. Két qua cho thdy diéu ki¢n thiy phan phu
hop 1a su dung enzyme papain (hoat d 10.000 Ul/g) v&i nong do 3% so véi

Thuy phén nguyén liu, thuc hién tai pH 7,0, nhiét do 55 °C trong 4 gics, cho hiéu qua thu
Enzyme nhan axit amin cao nhit. Dich thiiy phan sau d6 dugc phdi tron véi cac
Retort nguyén li¢u khac @8 tao thanh san phﬁm sup sét, dugc dong thi va tiét trung
Sup sét biang coéng nghé retort & 121 °C trong 15 phat. San phim thu duoc cé gia tri

dinh dudng cao va dam bao an toan vé sinh thuc phﬁm, véi nang lugng dat
103 Kcal/100g, trong d6 ham lugng protein, lipid, glucid va axit amin ty do
lan luot 14 10,2 g; 2,06 g; 10,8 g va 15,2 mg/100 g san pham.
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1. Gioi thigu

Trong qua trinh giét mo va ché bién thit trau bo, mot lugng 16n phy phérn trau, bo bi loai bo,
chiém téi khoang 56% khdi lugng co thé, gdy lang phi tai nguyén va 6 nhlem moi truong [1]. Phu
pham trau chira ham lugng protein ddng ké ciing nhiéu khoang chét thiét yéu nhu Ca, Mg, K
[2]. Bén canh d6, cac axit amin phong phu trong xuong con c6 lgi cho qua trinh tiéu hoa va hap
thu ¢ nguoi [3]. Cac phan tich hoa hoc cho thay thit tru (tinh trén khoi luong kho) co gia tri
trung binh 26,002 g trén mdi 100 g mau. Ham lugng protein thd trung binh dat 21,80 g, véi do
bién dong 4,24%. Ham luong lipid trong mau thit trau phén tich dat trung binh 2,918 g. Ham
lugng cholesterol trong co trau chi khoang 31 mg/100 g (thdp hon so véi thit bd 14 70 mg/100 2.
Chat béo cua trdu c6 ty 1¢ axit béo bdo hoa / khong bao hoa 1a 0,94. Thanh phan axit béo gom
khoang 39,22% axit oleic, 21,11% axit stearic va 24,75% axit palmitic. Dac biét, ham lugng sat
trong thit triu cao gép 10 lﬁn so v6i thit bo 1am cho thit trdu c6 mau sim hon. DAy ciing 12 nhitng
wu diém cua thit triu so v&i cac loai thit khac 1am tang gid tri dinh dudng cua thit trdu. Vi vay,
viéc nghién ctru cac phuong phap ché bién dé tan dung ngudn phu phadm nay khong chi gop phan
nang cao gia tri st dung, ma con mang lai 1gi ich kinh t& — x4 hoi va bao vé moi truong.

Thily phan protein bang enzyme dé thu nhan cac peptide va axit amin c6 kha ning tiéu hoa,
hép thu cao, dong thoi dé kiém soat nhd diéu chinh cac thong s hoat dong cua enzyme nhu pH,
nhiét do, nong d6. Hién nay, nhiéu nghién ctru da tmg dung cong nghé enzyme dé thay phan
protein tur thit va cd, tao ra cac san pham nhu nude mim, peptide mach ngén, axit amin hay cac
hop chét c¢6 hoat tinh sinh hoc [3] — [5]. Tuy nhién, viéc 4p dung phuong phap nay cho nguyén
liéu phu pham trau chua duoc nghién ciru.

Cong nghé retort (tiét trung bang tai retort 3-5 16p va st dung thiét bj retort) di duoc ching
minh hiéu qué trong viéc san xuat cac thyc pham ché bién sin c6 thoi han bao quan dai ngay. Cac
san pham dang stp an lién st dung cong nghé retort kha phd bién trén thi truong, co gia tri thuong
mai cao nhu sup thao dugc [6], siip ga nhan sam [7], sup kim chi [8],... Su két hop giita cong nghé
enzyme va cong nghé retort mang lai giai phap hiéu qua trong viéc ning cao chit lugng thuc pham.
Dao va cong su da nghién ciru thuy phan sup xuwong heo két hop retort cho thay Alcalase dat hiéu
suat thu hoi protein hoa tan (70,45%) cao hon so véi phuong phdp dun nong thong thuong
(39,39%). Cac diéu kién t6i vu gdm: nhiét do thuy phan 56 °C, pH 7,5, ty 1& enzyme/nguyén liéu
2,3% (w/w), thoi gian 138 phiit. San pham thity phan c6 khéi lugng phéan tir trung binh 532 Da,
ham luong axit amin dat 23,00 mg/100 g protein [9]. Thu va cong su [10] d& nghién ctru két hop
qué trinh thuy phén thit trdu va retort tao ra san pham sup sét c6 gia tri dinh dudng va bao quan
dugce 1au dai. Tuy nhién, chua c6 nghién ctru két hop thuy phan va retort cac phu phim cua qua
trinh ché bién, giét mo trau dé nang cao gia tri dinh dudng san pham va bdo quan lau dai.

Nghién ctru ndy két hop thuy phén phy pham trau bang enzyme dé thu dich dam giau dinh dudng,
sau d6 phdi tron v6i mot sd nguyén liéu va phu gia nhdm tao ra san phim stp sét. San pham duoc xir
1y bang cong nghé retort & dam bao an toan, kéo dai thoi gian bao quan va giir dugc gia tri dinh
dudng, c6 thé ding cho nhiéu dbi tuong nhu tré em, ngudi cao tudi, va c6 thé an tryc tiép hodc dung
ché bién mon khac nhu canh, chéo hay n kém com. Nghién ctru nay nham khai thac ti da gia tri
dinh dudng tir phu pham trau, phét trién san pham stp ché bién sin c6 chat lugng cao, tién loi, va thoi
han bao quan dai, da dang hoa cac san phérn ché bién tir thit va xuong gia stic, mot huong di khong
chi gitp da dang hoa san phim tir phu pham chin nuéi ma con mang lai loi ich kinh té — xa hoi, giam
thiéu 6 nhiém va gdp phan phat trién bén viing nganh cong nghé thyc pham.

2. Phuong phap nghién ciru
2.1. Vit liéu, hod chit

_ Phu phim tréu (bao gdm xwong, gan, thit vun loai bo trong qua trinh ché bién) thu mua tai chg
dau n}éi (Hai Béi, Vinh Thanh, Ha Noi) dqo’c xur 1y so bg, xuong dugc chat nho khoang 5x5 cm
va d€ réo, cap dong, moi mau c6 khoi lugng khoang 500 g dugc dung trong bao bi
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polypropylene. Mau dugc bao quan -20 °C cho dén khi sir dung.

Céc enzyme sir dung trong nghién ctru gdm: Papain, Bromelain, Protease 13 cac ché phim
enzyme dang bot, co hoat d6 10.000 Ul/g, 1a cac san pham chiét suat tir thuc vat va vi sinh vat
cua Viét Nam; Alcalase 2.4L EG c¢6 nguén géc Novozymes — Pan Mach, dang 1é6ng, c6 hoat tinh
2,4 Al/ml, mau nau.

San pham sup sét duge dong goi va bao quan boi bao bi retort 4 16p do cong ty trach nhiém
hitu han San xuat Thuong mai Lo Ptric (TPHCM) san xut va cung cap

Céc hoa chét thi nghiém khac st dung trong nghién ctru ¢6 ngudn gde tir Merck va Sigma
Aldrich,... dat d6 tinh khiét phan tich.

2.2. Phwong phdp nghién ciru
2.2.1. Banh gid diéu kién thity phdn phix hop véi protein phu phim trau bo bang cong nghé enzyme

Nguyén lidu phu pham trau (gdm xwong, gan, thit vun) dugc rd déng, rira sach, sau d6 xur 1y nhiét
voi nudc (ty 1¢ 1:1) 6 100°C trong 10 phit cung gimg gid nho dé 1am sach va khir mui héi cia trau.
Rura sach xuong 1 14n nita dé loai bo cin ban gimg va md. Thém nudc theo ty 18 1:1 (dé nudc vira da
ngdp nguyén liéu), bd sung enzyme va tién hanh thiy phan & cac diéu kién khac nhau. Sau thiy
phan, hdn hop duoc xir Iy nhiét & 90°C trong 20 phut dé bat hoat enzyme. Thu dich bang cach ly
tam lanh dé tach béo va ba & ché d6 6000 vong/phut trong 10 phut. Dich trong duge dung dé
phan tich danh gi4 chét luong, hiéu qua cta qua trinh thuy phan thong qua phén tich ham luong
axit amin ty do.

Theo khuyén cao ctia nha san xuat, cac ché pham cé nhiét do hoat dong tir 45-65°C, pH 6,5-7,0,
thoi gian phan tmg 2-4 gio tuy co chat. Do vy, tién hanh thily phan hdn hop & cac pH khac nhau,
5,5; 6,0; 6,5; 7,0; 7,5 (hiéu chinh pH béng dung dich NaOH 0,1N hoac HCI 0,1N) va giir nhiét do &
55°C, thoi gian 3 gio, ty 1& enzyme/co chat 3%. Sau khi lya chon duge pH phu hop, tién hanh thuy
phan nguyén li¢u ¢ cac nhiét do 45; 50; 55; 60; 65°C voi pH da lya chon, thoi glan phan ung la 3
gio, ty 1¢ enzyme/co chat 3%. Sau khi lwa chon duoc pH va nhiét do phu hop v6i moi loai enzyme,
tién hanh thuy phan véi cac enzyme & cung nong do 3%, thoi gian 3 gio v6i nhiét d§ va pH tuong
{g. Sau khi lya chon dugc enzyme, tién hanh lya chon nong do enzyme phu hop véi cac ty 18 2; 3;
4; 5; 6% wiw. Tiép theo, thuc hién Iya chon thoi gian thuy phan & cac khoang 2, 3, 4, 5, 6 gio. Sau
do, thyc hién thuy phéan phy phdm trau & cac diéu kién phii hop, thu nhan san pham sau thuy phan
dé san xuat stp sét. Mdi thi nghiém duoc ldp lai ba lan, tinh gia tri trung binh.

2.2.2. Cdc phuong phap phan tich khac

Ham luong axit amin ty do trong dich thuy phén dugc xac dinh béng phuong phap chuan do
formol (phuong phap Sorensen) theo Nguyén Vin Mui [11] va Nguyen Thi Hién [12].

San pham stp sét dugc danh gia cam quan cac cong thire ph01 tron bang phuong phap cho diém
[13]. Céc chi tiéu vé kim loai ndng va chat khoang xac dinh bang phuong phap quang phd hap thy
nguyén tir [14]. Chi tiéu tong vi khuan hiéu khi tong s, tong bao tr ndAm men, ndm mdc trong mau
stip sét duoc phan tich theo phuong phap dém khuén lac trén dia thach. Vi khuén E. coli va coliform
trong mau duoc phan tich theo phuong phap nhiéu éng theo SMEWW 9221:2017.

Phan tich thanh phan dinh dudng trong stip sét: s dung phuong phap Kjeldahl dé xac dinh ham
luong protein, phuong phap Soxhlet dé xac dinh ham luong lipid, phuong phéap dinh lugng duong
khtr theo Bertrand két hop véi phuong phap thuy phan axit dé xac dinh ham luong gluxit [11].

3. Két qua va théo luan
3.1. Lwa chon diéu kién thity phéin phit hop véi nguyén liéu phu pham tréu
3.1.1. Két qua khao sdt diéu kién pH phit hop

Két qua anh huéng cua pH ban dén dén phan tng thiy phan phu phim trdu dya vao ham
luong axit amin trong dich thuy phan the hién & Bang 1. Véi co chat 1a phu pham trau, pH t6i uu
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clia cac enzyme khong giéng nhau. Véi enzyme papain va alcalase, tai pH 7,0 cho thdy ham
lwong axit amin cao nhat 1an luot 1a 0,750 £ 0,023 mg/g va 0,660 + 0,022 mg/g. Tai pH 6,5,
enzyme bromelain va protease tao ham lugng axit amin thiy phan nhiéu nhét 1an lugt 1a 0,805 +
0,017 mg/g va 0,651 £ 0,012 mg/g. Nhu vay, pH phu hop cho thiy phan protein phu pham trau
cua enzyme papain va alcalase 1a 7,0 va ciia enzyme bromelain va protease 1a 6,5.

Bang 1. Két qua khao sat anh hwong ciia pH dén phan ieng thity phén

Ham lwgng axit amin tai cac gia tri pH (mg/g)

Enzyme

55 6,0 6,5 7,0 7.5
Papain 0,597 +0,0142° 0,696 + 0,0110° 0,697 +0,0112° 0,750 + 0,0225° 0,623 + 0,0095°
Alcalase 0,538 + 0,0127° 0,577 +0,0138°° 0,587 +0,0147° 0,660 + 0,0219° 0,613 + 0,0112"
Bromelain 0,618 +0,0131° 0,649 + 0,0140° 0,805+ 0,0167° 0,614 + 0,0131° 0,404 + 0,0062°
Protease 0,583 +0,0101° 0,618 +0,0055° 0,651 +0,0117* 0,603 + 0,0093"° 0,596 + 0,0060°°

(Cdc gid tri c6 ky tw & trén khéng giong nhau nam trong cing mét hang thi khdc nhau ¢é ¥ nghia (p<0,05))

Tuong ty, mdi enzyme déu c6 nhiét d6 phit hgp ma tai d6 kha niang hoat dong cua chung 1a t6t
nhét. O nhiét do thép hon nhiét do toi uu, enzyme hoat dong cham lam cho phan ung thily phan
xay ra cham. Khi nhiét d¢ qua cao co thé 1am cho enzyme bi bién tinh, kha nang hoat dong va
phan ung thity phan xay ra chdm hodc khong xay ra. Dya trén khuyén céo ctia nha san xuat, 4
loai enzyme c6 chung khoang nhiét d6 hoat dong tir 45 — 65°C, nghién ctru tién hanh danh gia
anh hudng cua nhiét do dén phan Gng thuy phan protein phu phdm trau trong dai nhiét do trén.
Két qua danh gia dugc thé hién ¢ Bang 2.

Két qua Bang 2 cho thidy ham luong axit amin thiy phan v6i ca 4 enzyme ting nhanh &
khoang nhiét do tr 45 - 55°C va dat cao nhét tai 55°C sau d6 giam dan. Khi nhiét do tang trong
mot khoang nhét dinh, hoat tinh enzyme ting theo 1am vén téc phan tng ting theo, dén mot nhiét
d6 nhat dinh s& khong ting nita hodc c¢6 thé giam xudng do nhiét 46 cao lam bién tinh bét thuan
nghich protein, cic enzym thiy phan protein bi bat hoat va qua trinh thily phan s& bi ngimg lai.
Nhu vay, 55°C 1a nhiét do phi hop véi ca bon loai enzyme.

Bang 2. Ket qua anh huong cua nhiét dp den phan wng thuy phan
Ham lwgng axit amin tai cac gia tri nhiét d§ (mg/g)
45 °C 50 °C 55°C 60 °C 65 °C
Papain 0,594 + 0,0092° 0,681 + 0,0681"° 0,899 + 0,0226° 0,738 +0,0190° 0,628 + 0,0099°
Alcalase 0,587 +0,0175° 0,668 + 0,0070° 0,802 + 0,0101* 0,649 + 0,0076"° 0,635 + 0,0087°
Bromelain 0,710 + 0,0107° 0,803 + 0,0116" 1,029 + 0,0172*° 0,685 +0,0107° 0,589 + 0,0075°
Protease 0,584 +0,0103° 0,658 + 0,0110° 0,772 +0,0131*> 0,742 +0,0100" 0,671 + 0,0080°

(Cdc gid tri c6 ky tie & trén khong giong nhau nam trong cing mét hang thi khéc nhau c6 y nghia (p < 0,05))

Enzyme

3.1.2. Két qua khao sat chon enzyme phit hop

Két qua anh huong cua céc loai enzyme t6i phan tng thiy phén protein dugc thé hién ¢ Hinh
1. Két qua cho thdy ham luong axit amin trong cic mau co bd sung enzyme thiy phan protein
déu cao hon ham lugng axit amin thu duoc trong dich thuy phan ciia mau ddi chimg khong bd
sung enzyme. Enzyme Bromelain cho ham luong axit amin trong dich sau thuy phéan dat cao nhét
12 0,841 + 0,0133 mg/g gip 2,68 1an so vai két qua thu duoc & miu dbi chimg khong bd sung
enzyme, tiép dén 1a enzyme papain voi ham lugng axit amin 1a 0,702 + 0,0125 mg/g gap 2,24 lan
méu dbi chimg. MAu thity phan voi enzyme protease cho thdy ham lugng axit amin thu duoc thap
nhit 1a 0,611 + 0,0102 mg/g. Tir cic phan tich trén cho thiy, enzyme bromelain va enzyme
papain c6 kha ning thuy phan protein phy pham trau tot hon so véi hai enzyme con lai.

Sau khi str dung san pham thuy phan dé ché bién sup sét nhan thay dich thuy phéan tir enzyme
bromelain ¢6 vi déng trong khi dich thuy phén sir dung enzyme papain c6 vi déing khong dang ké.
Nguyén nhan c6 thé do enzyme bromelain 1a mot cysteine peptidase c6 tic dung endopeptidase
[5] c6 kha ning cat & giira polypeptide, tao ra mdt phan cac peptide 16n ¢6 khdi lwong hon 3 kDa,
cac peptide nay co6 vi dang [15]. Trong khi d6 enzyme papain vira déng vai tro 1a mot
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endopeptidase vira 1a mot exopeptidase c6 kha nang thuy phan protein thanh cac axit amin va
peptide nh6 hon khong mang vi dang [16]. Papain la enzyme c6 ngudn gbe tir qua du du, von
dugc dan gian st dung pho bién dé lam mém thit va phu pham trdu bo. Do d6 enzyme papain
dugce chon dé thuy phan xuong cho ché tao sup sét.
B9 84T £ 00133 111

0.980+0,00552 0,978 £0,0060*

0.8 0,996:£0,0097
0,702 40,0125 ® % 14 0,985 0,0060
0.7 | 0.616%0,0086¢ o
? 0,611+0,0102¢ ) 0,896+0,0078 b
= 0.6 09
£ g
_5 0.5 8
T S 0.8 1
S 0.4 &
g 0,314 % 0,0046 ¢ 0
£ 03 4 §0-7 j
g £
2 02 E
0.6 1
0.1
0 +— 05 4 .
Déi chimg Papain Alcalase Bromelain Protease 2% 3% 4% 5% %
Hinh 1. Két qua lwa chon enzyme phii hop Hinh 2. Anh hwéng ciia nong o enzyme thity phin

3.1.3. Két qua khao sdt anh hiong ciia nong dé enzyme thiyy phdn

Nong do co chat va ndng do enzyme anh huong truc tiép dén toc d6 phan ung thuy phan
protein. Khi ting lugng enzyme, phan ung chuyen hoa protein thanh cac peptide va axit amin s&
xdy ra nhanh hon. Tuy nhién, sir dung qua nhiéu enzyme s€ lam tang chi phi cho qua trinh san Xuét.

Tir Hinh 2 cho thiy két qua anh hudng cua ndng dd enzyme papain c6 hoat do 10.000 IU/g
dén phan ung thiy phan ¢ pH 7,0 va nhiét do 55°C. Khi ty 1¢ enzyme/ co chat & mirc 3% cho
théy ham luong axit amin thu dwoc tir dich thiy phan bit dau giam dan. Két qud nay cing tuong
tu két qua nghién cttu cua Noman [4] khi st dung papain thuy phén ca tam & Trung Qudc, ti 18
enzyme/co chat 3% cho thiy hié¢u qua t6t nhat. Do d6 nong dd enzyme phu hgp cho nghién ciru
tiép theo 1a 3%.

3.1.4. Két qua khao sdt anh hudng ciia thoi gian dén phan vmg thiy phén
Khi thoi gian thuy phan cang dai, s6 luong lién két peptide bi cit cang nhiéu, va dén mot giGi
han thoi gian thi qué trinh thuy phan protein s€ gan nhu khong xay ra. Két qua ¢ Hinh 3 biéu dién

anh hudng cua thoi gian dén phan Gng thily phan tr 2 — 6 gio boi enzyme papain tai pH = 7,0 va
nhiét d¢ 1a 55°C.

3 Bang 3. Cong thirc phoi tron cho san phdm sup sét tir
&' BITE00M9 Y s g se s phu phdm trau bo
ERRE IS E0,0173b
é{ | Josss=o.0166 A Cong thire 1 Coéng thire 2
e A 1in Ty 1¢ A pin Ty 1€
509 Nguyén li¢u *  Nguyén li¢u ’
ug"'o.g- g y i 4 (%) g y 1 v (%)
z ] 1. Phu pham trau 15 1. Phy pham trau 15
& " 2. Ca rot 13 2. Carot 15
~ 3. Hanh tay 13 3. Hatsen 8
T T e e o 4. Gimg_ 1,5 4. Nam huong 5
Thoi gian thiy phin (giv) 5. Bot bap 1,5 5.Gung 15

Hinh 3. Két qua dnh huong ciia thoi gian dén
phan itng thiy phan

Ham lugng axit amin thu dugc nhiéu nhat tai 4 gio, dat 1,147 + 0,0179 mg/g. Khi thoi gian thiy
phan dai hon 4 gi, ham lugng axit amin trong dich thity phan thay d6i khong dang ké. Do d6, thoi
gian thuy phén dugc lya chon 14 4 gio.

Két qua phan tich cho thdy khi nong d6 enzyme tang trén 3% thoi gian thuy phan tang trén 4
gio, ham luong axit amin khong tiép tuc tang. Diéu nay c6 thé giai thich 1a khi ndng do enzyme
hodc thoi gian phan tng vuot ngudng tdi wu, phin 16n protein d& thuy phan dd bi cit thanh
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peptide ngin khang thuy phan, trong khi enzyme chii yéu 1a endopeptidase, dan dén su tich liy
peptide thay vi acid amin tu do; df)ng thot xay ra bao hoa co chat, trc ché nguoc va suy giam hoat
tinh enzyme. Ngoai ra, khi tinh dén hiéu qua kinh te k¥ thuat thi lya chon diéu kién thuy phan
phu hop 1a nhiét do 55°C pH 7,0, thoi gian 4 gio, ndng do enzyme 3%. Sau khi thuy phan ¢ diéu
kién thich hop nay dé thu nhan nguyén liéu cho qua trinh san xuat stp sét.

3.2. Nghién citu ché tao stip sét tic phu phiam triu

Phy pham trau c6 mui hoi ddc trung nén can xir Iy mui dé tao ra san pham thu hat nguoi tiéu
dung (théng qua danh gia cam quan). Nghién ctru ndy da thyuc hién bd sung mot sé nguyén liéu,
phu gia va cach thirc ché bién dé ting d6 cam quan cho san pham. Tir viéc két hop cac nguyén
liéu ndu an thuong dung, nghién ciru thir nghiém voi 2 cong thire ché bién sup sét tir nguyén lidu
phu pham trau (Bang 3) va danh gia cam quan dé Iya chon cong thic phu hop.

Nguyén liéu sau khi so ché, duoc thuy phan bang enzyme papain (nong d6 enzyme/co chit
3% w/w), pH 7, nhiét 4o 55°C trong 4 gio. Dich thiy phan tiép tuc duogc két hop véi cac nguyén
lidu khéc theo 2 cong thirc trén va nau trong 2 gio. Loai bo bi xuong; dong hoa, dong thi va tién
hanh tiét tring retort & 121°C trong 15 phut. San phim sau tiét tring dwoc danh gid cam quan
bang phép thir cho diém chat lugng tong hop theo TCVN 3215:79, két qua dugc thé hién trong
Bang 4. Qua danh gia cam quan, ca 2 cong thirc phdi tron tao ra san pham sip sét dugc hoi dong
danh gia & mtrc kha. Cong thire 1 cho két qua danh gia cao hon véi tong diém 1a 15,37 diém, co
mau sic sang va dep hon, cAu tric min hon, mui vi hai hoa va ngon hon. Lya chon cong thirc 1 cho
ché bién tao sup sét.

Bang 4. Két qua diém danh gia cam quan cho cdc
cong thurc phoi tron
Cong  Cong

Chitieu  Hgso tronglugng - 5 .5
i 0.9 387 3,53
Mui 0,9 377 3,70
\ vi 1.2 377 353
Cau truc 1 3,97 3,80

Cong thtc 1 Cong thirc 2

Hinh 4. San phdm sip theo cdc céng thire ché bién ~_T0ng diém (c0 hé so trong luong) 1537 14,54

3.3. Ddnh gid chit lwong sin phim sip sét tic phu phim tréu
3.3.1. Chdt heong vé an toan thuc pham

San pham sup sét (cong thirc 1) sau tiét tring Bing 5. Két qud ham luong kim logi ning
dugc danh gia chi tiéu an toan thuc phim theo trong san pham sup sét
TCVN 7048:2020 vé& Thit hop. Céc chi tiéu kim  Kimloai ~ Hamlwgng  Gi6i han cho
logi ning trong san pham duoc thé hién tai Bang 5. “ggg (rg%/(l)(g) phépo(lllz)g/ kg)

Két qua cho thiy san pham sup sét tir phu pham
A £ A A \ ~ Cd 0,002 0,05
trau san xuat theo cong nghé enzyme va retort da
Y , 5N a N R 2 H g KPH 0,01
dam bao dugc diéu kién ve an toan thyc pham, As KPH 001
khong nhiém vi sinh vat va kim loai ning. :
San pham stp sét cling duoc theo ddi bao quan, bao 6n ¢ diéu kién 1o hoa cap toc trong tu vi
khi hau (40°C, d¢ am 75%) d€ danh gia thoi han bao quan. Két qua vé chi ti€u vi sinh phan tich
sau moi ,30 ngay bdo quan duogc :crinh bay ¢ Bang 6. Trong 180 ngay bao quan ¢ tu vi khi hau,
chua xuat hién vi sinh vét cho thay c6 thé bao quan san pham duge 180 ngay ¢ dicu kién vi khi
héu tuong duong khoang 540 ngay ¢ diéu kién thuong. Két qua nay hoan toan phu hop vdi cac
nghién clru vé bao quan san pham retort tir ct, qua, thit, ca [5] —[7], [17]. San pham vAan tiép tuc
theo doi danh gia v€ han st dung.
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Bang 6. Két qua vi sinh vit trong san pham siip sét

Nega Gioi han
Chi tiéw 7 g ’y 0 30 60 90 120 150 180 cho phép
Tong s0 vi khuan hicu 5 6
khi (CFU/g) KPH KPH KPH KPH KPH KPH KPH 5x10° -5x10
N&m men (CFU/g) KPH KPH KPH KPH KPH KPH KPH 0
Nam méc (CFU/g) KPH KPH KPH KPH KPH KPH KPH 0
Coliform (MPN/g) KPH KPH KPH KPH KPH KPH KPH 0
E.coli (MPN/g) KPH KPH KPH KPH KPH KPH KPH 0

3.3.2. Ham lwong dinh dudng ciia san pham

San pham stp sét dugc danh gia chat lugng thong qua chi tiéu dinh dudng bao gém ham
lugng glucid, lipid, protein va nang lugng. Két qua duoc trinh bay ¢ Bang 7. Vi san pham stp
sét tur phy pham trau co tong nang luong 103 keal/100g, cung cap nang luong ¢ muc trung binh.
Tai 200 g ¢6 thé thay thé bira sang hodc dn cung bita trua. San phiam c6 ham lugng protein cao,
dat 10,2 /100 g, cung cip 42,02% ning luong, cao hon so v6i nude cdt xuwong ham Hitoshi (8,3
/100 g) va sip ga nAm huong Cay Thi (3 g/100 g). Ham lwong lipid dat 2,06 g/100 g, chiém
16,58% nang lugng, thdp hon dang ké so v&i Hitoshi (41 g/100 g). Do Hitoshi 1a san pham ding
dé ndu canh, lau, chao nén c6 thé chira ham luong lipid cao. Trong khi dé, san pham cua nghién
ctru ¢6 ham luong lipid can ddi, phit hop dé an tryc tiép va khong gay cam giac ngan.

Bang 7. Ham lwong dinh dwéng trong 100 g sip sét tir phu pham trau

TT Chi tiéu Két qua Ty 1 ning luong
1 Ham luong Glucid (g/100 g) 10,8 41,4%
2 Ham lugng Lipid (g/100 g) 2,06 16,58%
3 Ham luong Protein (g/100 g) 10,2 42,02%
4 Nang lugng (kcal) 103 100%
5 Ham lugng axit amin ty do (mg/100 g) 15,2

San pham c6 ham luong glucid cao 14 10,8 g/100 g; cung cap 41,4% tong nang luong san pham.
Ham lugng axit amin ty do trong san pham 1a 15,2 mg/100 g, murc tong nang luong 1a 103 keal/100 g.
Ty 1é cac chét dinh dudng nhu vdy 1a can bang, c6 thé ding n tryc tiép thay thé cac bita an.

3.3.3. Ham luong chdt khodng ciia san pham

Trong phy pham triu c6 chira rit nhiéu cac khoang chit can thiét cho co thé con nguoi. Tién
hanh danh gia cic khoang chét ciia san phdm qua qua trinh ché bién, két qua Bang 8 cho thiy,
trong mon sup sét tir phu pham trau chira ham luong cac chat khoang kha 16n, dic biét 1a canxi,
magie kém. San phérn stip sét tir phu pham triu c6 ham lugng Na cao hon thit triu do bo sung
phu gia trong ché bién, ham luong Zn, Mg tuong duong trong khi K, Fe, Cu va Ca thip hon. San
pham van gitr dwoc ham lwong mot sé vi khoang quan trong nhung can t6i wu quy trinh dé han
ché thit thoat. Tur do, viéc tiéu thu san pharn sup sét tur phu pham trau bo mang lai lgi ich cho suc
khoe nho cung cép nhiéu loai khoang chét va dinh dudng can thiét.

Bang 8. Ham lugng cdc chdt khodng (mg/100g)

Chit khoing Na K Cu Fe Zn Mg Ca
Sin phim stp 188,905 152,422 0,070 0,988 3,693 20,4 1,357
Thit trau 61-72 312-383 0,09-016 22-26 36-43 22-25 3,6-10

4. Két luan

Nghién ciru da xac dinh dugc cac théng s6 phit hop cho qué trinh thity phan enzyme tir phy pham
trau, cling nhu xay dung cong thire ché bién sup sét. Nguyén lidu phu phim trau dugc chit thanh
miéng 5x5 cm, thuy phan bang enzyme papain véi ty 16 3% so v6i lugng phu pham & diéu kién pH
7,0, nhiét d6 55°C trong 4 gio. Dich thuy phan sau d6 dwoc phdi tron véi cac nguyén lidu khac, nau
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trong 2 gid, xay nho va dong goi 200 g/tui, tiét tring retort & 121°C trong 15 phut. San pham sau ché
bién dap tmg cac chi tiéu an toan vé sinh thuc pham, cung cap ning lwrong 103 keal/100 g, v6i ham
lugng protein, lipid, glucid va axit amin tu do lan luot 13 10,2 g; 2,06 g; 10,8 g va 15,2 mg/100 g stip.
Viée sir dung san pham sup sét tir phu pham trau bo khong chi mang lai gi4 tri dinh dudng cao ma con
cung cip nhiéu khoang chat thiét yéu, gop phan hd trg strc khoe ngudi tiéu dung.

Loi cam on

Bai bao duoc hoan thanh véi sy hd trg vé kinh phi cta dé tai cdp Bo Cong thuong, mi sd
DTKHCN.048/2025.
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