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TOM TAT

Viéc nghién ciru dnh hwéng ciia qud trinh xir Iy hén va bé sung bét
dam thity phdn tir dau cd l6c trong san xudt san pham canh hén rong
bién sdy khé duwoc tién hanh qua bon thi nghiém: (i) anh hudng ciia
logi dung dich va thot gian ngam hén, (ii) nhiét do sdy dén chdt hrcrng
hén sdy, (iii) ty I¢ két hop gitta bot dam thiiy phan va hén sdy va (iv)
sw thay doi chat heong san pham theo thoi gian bao quan 6 nhiét dé
phong. Két qua cho thdy, viéc ngdam hén trong dung dich acid acetic
25% - NaCl 2% trong 10 phiit va sdy ¢ 60°C cho hén sdy dat do dm
7,99%, hiéu sudt thu hoi 22,8%, gid tri cam quan cao nhat (18,8 diém).
San pham canh hén rong bién sdy khé c6 chdt lwong cam quan tot,
dinh dwéng cdn doi véi 13,7% protein, 2,95 mg/mL protein hoa tan,
5,74% lipid khi phoz tron 8,5% bot dam thuy phan va 8,2% hén say
Sau 8 tudn bdo qudn & nhiét do thuong, san phdm van duy tri chat
leong vi sinh va cam quan tot.

Tir khéa: Bao quan, bot dam thity phdn, canh hén, rong bién

ABSTRACT

The study on the effects of mussel treatment and applying hydrolyzed
protein powder from snakehead fish (Channa striata) head in dried
seaweed mussel soup production consisted of four experiments: (i) the
effects of soaking solution types and soaking time and (ii) drying
temperature on the quality of dried mussel, (iii) the ratio of hydrolyzed
protein powder to dried mussels, and (iv) storage time at room
temperature on the quality of seaweed mussel soup. The results
indicated that soaking in an acidic acetic 25% — NaCl 2% solution for
10 minutes, followed by drying at 60°C, gave a suitable moisture
content (7.99%), yield (22.8%), and the highest sensory evaluation
score (18.8 points. The final product exhibited good organoleptic
properties, achieving a balanced and desirable composition with
13.7% protein, 2.95 mg/mL soluble protein and 5.74% lipids when
mixed with 8.5% hydrolyzed protein powder and 8.2% dried mussels.
Additionally, the seaweed mussel soup remained microbiologically
safe and maintained good sensory quality after eight weeks of storage
at room temperature.

Keywords: Hydrolyzed protein powder, mussel soup, seaweed,
storage
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1. GIOI THIEU

Hén (Corbiculidae) 1a mot loai nhuyén thé séng
& moi trudng nude ngot va nude lg, phan bd rong
rai tai nhleu quoc gia, dédc biét 1a ¢ Viét Nam. Day
1a ngudn thyc pham giau protein, khoang cht quan
trong nhu canxi, sat kém, magie va vitamin B12,
dong thoi chira it cholesterol va chat béo nhung giau
acid béo omega-3. Nho vao thanh phan dinh dudng
phong phu, hén khong chi ¢6 gia tri 4m thyc ma con
mang lai loi ich strc khoe, dic biét ddi voi nguoi méc
bénh tim mach va thiéu méau. Hién nay, hén duge
ché bién thanh nhiéu san pham khac nhau nhu hén
dong lanh, hén kho, rubc hén, nudc cbt hén va bot
hén b6 sung dinh dudng (Rak et al., 2020).

Bén canh d6, ca 16¢c (Channa striata) 1a loai ca
c6 gia tri dinh dudng cao, huwong vi thom ngon va
gi4 ca on dinh, dugc ngudi tiéu dung wa chudng
(Tran et al., 2018). Sy gia tang san luong ca 16c
khong chi dap Ung nhu cau thi trudng ma con thie
day su phat trién ciia cic san pham ché bién. Tuy
nhién, khoang 40% phu pham bi loai bo trong quéa
trinh ché bién, chira ham lugng protein dang ké
(13,85%) (Ung, 2018), acid béo co6 lgi khong chura
cholesterol (Rustad, 2003) va nhiéu khoang chat
quan trong. Do do, viéc khai thac va st dung hiéu
qua ngudn phu phdm nay c6 thé mang lai loi ich dinh
dudng va kinh té dang ké.

Ngoai ra, bdt canh 1a mdt loai gia vi phé bién, cod
vai trd quan trong trong viéc tang cudng huong vi
va tao sy tién lgi trong ché bién thuc phém. Trén thi
truong hién nay, bt canh dugc phan thanh nhiéu
loai nhdm dap trng nhu ciu sur dung da dang. Bot
canh truyén théng thuong bao gém mudi, bot ngot,
duong, tiéu va toi, gitip tao vi dam da cho mon an.
Bot canh hai san dugc bd sung chiét xut tir tom,
cua, hén hoic c4, mang lai vi ngot ty nhién, dac biét
phtl hop véi cac mén canh va lau hai san. Ngoai ra,
bot canh dinh dudng duogc tang cuong cac vi chat
nhu i6t, canxi hodc protein thuy phan, hd tro stc
khoe. Trong d6, canh hén rong bién, khi dugc két
hop véi gia vi va rau, c6 thé bao quan trong thoi gian
dai (Applewhite, 1989). Bén canh gia tri dinh
dudng, rong bién 12 ngudn cung cip dodi dao vitamin
B12 — dudng chat quan trong cho sy hinh thanh mau
va duy tri mo than kinh khoe manh, cung vdi canxi,
folate, vitamin B va magi€ (Rasyid, 2017). Ngoai ra,
rong bién con s hiru nhiéu dic tinh sinh hoc ¢6 loi,
bao gom kha nang chng oxy hoa, chong déng méu,
khang khuan va tiém nang hd tro phong chong ung
thu, gbp phan quan trong vao viéc ning cao stc
khoe con ngudi (Rasyid, 2017).
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Do d6, nhiéu nghién ctru di duoc thyc hién nhim
phat trién cac san phdm gia vi va thyc pham chirc
nang tu bt dam thiy phan tir thuy san nhu Ngo et
al. (2019) da thiét 1ap cong thirc ché bién bot stp an
lién tir tom sdy thang hoa két hop v6irau ci; Nguyen
et al. (2018) nghién ciru san xuat thue pham chuc
ning bd sung peptide mach ngan tir ca hoi, phuc vu
cho bo doi trong cac hoat dong ddc biét; Pham
(2013) da phat trién quy trinh ché bién bot ném tom
tir ché pham dam giau carotenoid thu nhan tur dau
tom thé chan tring va Bui et al. (2021) xay dung
cong thirc san xuat bot ném dinh dudng tir bot dam
thity phan phu pham c4 tra, gop phan tbi uru hoa viée
str dung nguyén liéu phu pham trong ché bién thuc
pham. Viéc tan dung phu pham c4 16c dé san xuét
bot dam thuly phan khong chi giup nang cao gia tri
kinh t& ma con gop phan giam thiéu 6 nhim moi
truong. Bén canh do, viéc s dung hén trong ché
bién san phdm canh hén rong bién siy kho 13 mot
hudng di tiém ning nham tao ra san pham méi la va
giau dinh dudng. Do d6, nghién ciru nay dugc thuc
hién nham xéc dinh cac diéu kién thich hop nhat
trong qua trinh ché bién va bao quan canh hén rong
bién say kho bd sung bot dam thiy phan tir ddu ca
16¢c (Channa striata). Cu thé, viéc lua chon dung
dich va thoi gian ngdm hén phu hop, x4c dinh nhiét
d6 sdy t6i wu cling nhu ty 18 phdi tron hop ly giita
bot dam thuy phan va hén séy da dugc thuc hién
trong nghién ctru nham tao san pham c¢6 thanh phan
dinh dudng can ddi va chat lugng cam quan tot nhat.

2. PHUONG PHAP NGHIEN CUU
1. Vit liéu

Pau cé 16¢ duge mua tir co s& san xuat kho Kim
Anh (Ninh Kiéu, Can Tho), sau d6 uép da va van
chuyén dén phong thi nghiém Truong Thuy san, Dai
hoc Can Tho. Tai day, dau ca duoc xir 1y (loai bd
bong nhot, mét, ria sach v&i nude mubi loang 0,5%)
va bao quan & nhiét do -18+-20°C. Khi tién hanh thi
nghiém, dau ca dugc tién hanh rd dong, cit nho va
xay bang may xay cong nghiép trong 1 phut.

Bot dam thity phan dugc san xuét theo quy trinh
ctia Truong et al. (2022): d4u ca xay duoc thity phan
bang alcalase (53,1 Ul/g protein) ¢ pH 8,0 (diéu
chinh pH bang NaOH 0,01 M hoic HC1 0,01 N), sau
7,93 gid bo sung flavourzyme (104,1 U/g protein) &
pH 7,0, tong thoi gian thuy phan 31,1 gio, ty 1& dau
ca xay: ethanol 20° 1a 1:1, nhiét d6 50°C. Enzyme
dugc tién hanh bat hoat & 95°C trong 10 phut dé két
thiic qué trinh thity phan, sau d6 loc qua rdy dé thu
phén dich loc. Dich loc dugce ly tam & 4°C, 4000
vong/phut trong 30 phut. Sau ly tam, thu dugc 3
phan: 16p trén ciing 1a lipid, 16p gitra 1a dich thuy
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phan, 16p ¢ day la phan ran. Dich dam thiy phan
dugc say ¢ 60°C d6i Iuu bang khong khi néng dén
khi @6 am <10% thu duogc bot dam thuy phan.

Hén ludc va rong bién (Laminaria japonica) sdy
kho (Viét San) dugc thu mua tir si€u thi Satra Food
(Ninh Kiéu, Can Tho) va chuyén vé phong thi
nghiém cia Pai hoc Can Tho dé tién hanh nghién
ctru. Trude khi st dung, hén duoc rira sach nhim
loai bo tap chat nhu cat va san. Cac thanh phan khac
bao gém NaCl, acid acetic, giing, sa, m¢ va hanh
duoc thu mua tai chg Hung Loi (Ninh Kiéu, Can
Tho).

Dung dich gimg — sa dugc chuan bj theo phuong
phap cia Le et al. (2018) véi mét sb diéu chinh.
Gumng va sa sau khi mua duge xu 1y so bo nhu got
Vo, catnho va xay nhuyen Nguyén li¢u sau do dugc
sdy trong ti sdy dbi luu st dung khong khi nong ¢
nhiét d6 60 — 70°C trong 5 gid va nghién thanh bot.
Dung dich 2% ging — sa dugc pha ché bang cach
can 2 g bot hon hop gimg — sa (ty 18 1:1) va hoa tan
trong nudc 60°C va dinh muc 1én 100 mL.

2.2. Phuong phap nghién ciru

2.2.1. Thi nghiém 1: Anh hwong loai dung dich

va thoi gian ngam hén dén mau sac, cam
quan, hiéu suat thu hoi, do am cua hén
sdy

Thi nghiém duogc tién hanh véi 2 nhan t§ A: loai
dung dich ngam vai 3 loai (Ai: dung dich NaCl 2%,
Aj: dung dich gung - s 2%, Asz: dung dich acid
acetic 25% - NaCl 2%) va B: thoi gian ngdm voi 3
mure (10, 20 va 30 phut), 9 nghiém thirc + 1 nghiém
thirc ddi ching, véi 3 lan lap lai. Tong s mau thi
nghiém 13 30 mau. Khéi lugng: 100 g/mau. Cac loai
dung dich ngam duoc chon dua trén két qua nghién
ctru trude nhu dung dich acid acetic 25% - NaCl 2%
(Supraptia et al., 2016), dung dich gung - s4 2% (Le
et al., 2018). Hén dwoc xtr Iy nhu muyc 2.1 dugc
ngam voi cac loai dung dich va thoi gian ngdm nhu
bb tri thi nghiém. C6 dinh ty 1& nguyén lidu: dung
dich ngdm 1a 1: 1. Sau khi ngdm loc qua rdy, hén
dugc thu va sdy & nhiét d6 60°C dén khi d6 4m dudi
22% theo National standard TCVN 6175-1:2017 vé
thuy san kho tim gia vi an lién. Viéc do mau sc
(L*, a*, b*), danh gia cam quan, hiéu sut thu hoi,
am do cuia san pham hén sy ciing dugc tién hanh.
Tur d0, loai dung dich va thoi gian ngadm thich hop
nhét da duoc xac dinh.
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2.2.2. Thi nghiém 2: Anh hwong cua nhiét do
say dén mau sdc, cam  quan, hiéu sudt thu
hoi, do am cia hén sdy

Loai dung dich va thoi gian ngam thich hop tur
thi nghiém 1 duoc chon dé tién hanh thi nghiém 2.
Thi nghiém dugc b6 tri voi 1 nhan t6 1a nhiét do séy
(40°C, 50°C, 60°C va 70°C), 4 nghi¢m thirc va lap
lai 3 1an. Téng s6 mau thi nghiém 1a 12 miu. Khoi
lwong: 100 g/mau. Hén duoc xtr Iy theo muyc 2.1 sau
d6 dugc ngam véi loai dung dich va thoi gian dugc
chon tir thi nghiém 1 va duoc trai déu trén gidy bac
20*40 cm va sdy voi cac moc nhiét do khac nhau
dén khi do 4m dudi 22% theo National standard
TCVN 6175-1:2017 Vé thuy san kho tim gia vi an
lién. Viéc do mau sic (L*, a*, b*), danh gia cam
quan, hiéu suét thu hoi, do am cua hén say dugc tién
hanh dé chon nhiét do sy thich hop nhét.

2.2.3. Thi nghiém 3: Khao sat anh huong cua ty
¢ phoz tron bot dam thuy phan va hén say
dén chdt lwong canh hén rong bién sy
kho

Nhiét d6 say thich hgp nhét tir thi nghiém 2 dugc
chon dé tién hanh thi nghiém 3. Thi nghiém duogc bd
tri ngiu nhién véi 1 nhan t4 ty 1& bot dam thity phan
(%): hén sdy (%) v6i cac ty 1¢ thay d6i nhu (7,5%:
9,2%; 8,0%: 8,7%; 8,5%: 8,2%; 9,0%: 7,7%; 9,5%:
7,2% va 10%: 6,7%). Bot dam thity phan tir dau ca
16¢ dugc san xudt nhu muc 2.1, dugc can va phéi
tron véi hén sdy t6t nhat tir thi nghiém 2. Céc thong
s6 ¢ dinh duge chon dua trén nghién ctru cia Ngo
et al. (2019) va thanh phin canh hén thuong mai
Asuzac véi mot vai didu chinh nhu 64,8% rong bién,
5% hanh sy, 7,5% me, 2% mudi, 4% duong. Khdi
lwong canh hén rong bién siy kho dugc c¢b dinh 1a
100 g. Viéc phan tich d6 4m, lipid, khoang, protein,
cam quan, protein hoa tan cua canh hén rong bién
sdy kho ciing da dugc thuc hién. T do, ty 1¢ phbi
tron bot dam thuy phan va hén se“iy duoc xac dinh
nhiam tao dugc canh hén rong bién sdy kho dat gia
tri cam quan tot va can bang dinh dudng.

2.2.4. Thi nghiém 4: Anh hwong cia thoi gian

bdo quan ¢ nhiét dp phong dén chat
liong canh hén rong bién sdy kho

Canh hén rong bién sdy kho thu dugc tir thi
nghiém 3, dugc cho vao tii PE/Al (100 g/tai) va tién
hanh bao quan & nhiét @6 phong trong 8 tuan (0, 2,
4, 6 va 8 tuan). Khoi lugng mdi mau 1a 100 g. Viée
thu mau va phan tich cac chi tiéu do am, tong vi
khudn hiéu khi, d4nh gia cam quan, do mau ciing da
dugc tién hanh. T d6, thoi gian bao quan thich hop
nhét duge chon dé dam bao chit lwong canh hén
rong bién sdy kho
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2.3. Phwong phap phan tich

Thanh phan héa hoc ciia nguyén liéu va san
phém duogc xac dinh theo AOAC (2016), cu thé ham
lugng 4m bang phuong phap sdy dén khéi lugng
khong dbi, lipid tho bang phuong phap Soxhlet, tro
bang phuong phap nung, protein tong sb bang
phuong phép Kjeldahl. Ham lugng protein hoa tan
dugc x4c dinh bang phuong phap Lowry (Lowry et
al., 1951), 4 g san phim cho vao 140 mL nudc sO1,
tron deu sau d6 hut 0,5 mL dich 16ng cho vao ong
nghiém, cho tiép 2,5 mL dung dich D (1 mL dung
dich CuS0O4 1%, 1 mL dung dich Potassium Sodium
Tartrate (KNaC4H406.4H20) 2%, 100 mL
Na2CO3 2% trong NaOH 0,1 M), lic déu dé yén 10
phut, cudi ciing cho thém 0,25 mL dung dich Folin
1 N (ty 1& Folin: nudc 1a 1:1), lic déu dé yén 30 phut
tién hanh do mau quang phd véi bude song 750 nm.

Mau danh gid cam quan dugc chuan bi, bao gom:
4 g san phém cho vao 140 mL nudc sbi, tron déu cho
3 phut va tién hanh danh gia cam quan bang phép
thir m6 ta va phuong phap cho diém dua trén céac chi
tiéu mau sic, mui, vi va trang thai dugc mo ta theo
thang diém cam quan cho san pham dugc xay dung
theo bang co s¢ danh gia cam quan cho thyc pham
tudn theo National standard TCVN 3215-79.
Phuong phép nay sir dung hé 20 diém xdy dung trén
mot thang diém thong nhit c6 6 bac (tir 0 dén 5) va
diém 5 cao nhat cho mét chi tiéu. Trong d6 diém 0
ng v6i san pham bi hong, con tir 1 d&én 5 ung voi
khuyét diém giam dan. O diém 5 coi nhu san phim
khong sai 16i va khong khuyét diém, san pham c6
tinh dic trung va rd rang cho chi tiéu. Hé sé quan
trong ctia timg chi tiéu 1a mau sic (1,01), trang thai
(0,93), mui (0,82) va vi (1,24). Dé phan cap chat
luong, TCVN 3215 — 79 qui dinh céc cép chat luong
dbi voi cac san pham thyc pham cé diém chung va
diém trung binh chua c6 trong lwong d6i véi cac chi
tiéu cam quan: mau sic, mui, vi, trang thai.

Hiéu suét thu hdi coa san phém duoc xac dinh
theo cong thire: H = >x100. Trong dé: H Ia higu
suat thu hoi (%), X 1a khdi lugng méu sau khi sy
(g), Y 1a khoi lugng mau trude khi say (g).

Viéc do mau (L*, a*, b*) dugc thyc hién béng
thiét bj Colorimeter PCE-CSM 2 (Trung Quéc). San
pham dugc trai déu trén bé mat gidy trang voi do day
thich hop dé dam bao tinh ddng nhat trong qué trinh
do. Céc thong s mau sic bao gdm L* (d0 sang, dao
dong tir den dén tring), a* (46 - xanh 14) va b* (vang
- xanh lam) duoc ghi nhan dé danh gia su bién d6i
mau clia mau.
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Téng s6 vi khuan hiéu khi (TSVKHK) duoc xac
dinh theo phuong phap d6 dia, sé khuan lac trén moi
truong thach sau khi  hiéu khi & 30£1°C trong thoi
gian tir 48 dén 72 gio di dugc dém theo National
standard TCVN 5165:1990.

2.4. Phwong phap xir li s6 lidu

Sb liéu thu thap dugc tinh trung binh, do 1éch
chuan sir dung chuong trinh Microsoft Excel 2016.
Su khac biét cia cac nhén td giira cac nghiém thirc
dugc phan tich bing ANOVA hai nhan t6 & thi
nghiém 1 va mot nhan t6 & thi nghiém 2, 3, 4 v6i do
tin cdy 1a 95% va phép thir Duncan (p < 0,05) bang
chuong trinh Statistical Package for the Social
Sciences (SPSS) 16.0.

3. KET QUA VA THAO LUAN

3.1. Thanh phén héa hoc ciia hén

Thanh phan hoa hoc cta hén dugc phan tich lam
co s6 dua ra bién phap xtr Iy cho san pham dat chat
lugng tot va hi€u suat thu hoi cao. Két qua thanh
phan héa hoc cua hén nhu am dg, protein, lipid va
khoang dugc trinh bay & Bang 1.

Bing 1. Thanh phian héa hoc ciia hén

Chi tiéu Ham lugng (%)
Am d¢ 75,6+1,32
Protein 13,7+0,19
Khoang 0,07+0,01
Lipid 5,74+0,20

S6 liéu dwoc trinh bay dudi dang trung binh + do léch
chuan, n=3.

Theo dit liéu tir Bang 1, hén c6 ham luong 4m
(75,6%) va protein (13 7%) tuong dbi cao, trong khi
ham luong lipid thap (5,74%). So v6i nghién ctru
thanh phan hoa hoc hén tuoi cua Rak et al. (2020),
ham lugng protein cao hon (9,45%), nhung ham
luong am, lipid va khoang lai thap hon, lan luot &
muc 80,93%, 10,82% va 2,09%. Két qua con cho
thidy ham lugng protein ctia hén trong nghién ctru
nay nam trong khoang protein dc trung ctia s, dao
dong tir 7,06% dén 16,87% (Tumisem & Ramadhan,
2020). V6i ham luong protein dbi dao, hén rat thich
hop dé san xuat canh hén rong bién sy kho.

3.2. Anh huéng loai dung dich va thoi gian

ngam hén dén mau sac, cam quan, hi¢u
suét thu hdi, do a Am ciia hén say

Anh huéng cia loai dung dich va thoi gian ngam
dén d6 4m, hiéu suit thu hdi, danh gia cam quan va
mau sic cia hén sdy duoc trinh bay & Bang 2 va
Béng 3.
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Két qua phan tich & Bang 2 va Bang 3 cho thay,
ngam hén trong dung dich acid acetic 25% - NaCl
2% trong 10 phut cho hén siy dat diém cam quan
cao nhat (18,8 diém), dé 4m dat muc phu hop
(9,50%), hiéu suét thu hodi dat 23,0% va mau sic
sang véi gia tri L* cao nhit (62,6) thé hién hén sdy
¢6 mau sic sang nhat, trong khi gia tri a* va b* thap
nhat v6i gid tri trong ing 14 3,27 va 15,4. Viéc ngam
hén trong dung dich acid acetic 25% - NaCl 2%
gitip cai thién mau sic do tic dung chdng oxy hoa
va bao quan tot hon. Theo Tran et al. (2018), acid
acetic ¢ kha nang lam sach, khir mau, chéng oxy
hoa va tiéu diét vi khuan. Acid acetic ¢ kha ning
lam giam quaé trinh oxy hoa lipid va trc ché su hinh
thanh cac gbe tu do, gitip kéo dai thoi gian bao quan
thuc pham va duy tri chit lugng cam quan. Acid
acetic con trc ché sy phat trién cua vi khuén 1a do
kha nang pha v& mang té bao vi khuan, trc ché cac
phan tng trao dbi chat chu yéu cua vi khuin. Png
thoi, mudi dong vai trd ngan chin sy xam nhép cia
vi sinh vét va han ché qué trinh oxy hoa (Nguyen &
Do, 1990). Nho su két hop giita mudi va acid acetic,
mau sic cua hén tré nén sang hon, din dén gi4 tri L
va diém cam quan cao hon dbi véi hén dugc ngdm
trong dung dich NaCl 2% riéng lé.

Bén canh d6, Supraptia et al. (2016) con chi ra
rang cac acid hitu co nhu acid acetic c6 kha nang tao
phuc, gop phén loai bo cac kim loai ning c6 thé trao
d6i, cac hop chét carbonate va hd tro qua trinh khir
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tap chat thong qua phuong phép rira. Dac biét, natri
acetate c6 kha nang tao phirc bén vé6i cac kim loai
nang nhu As, Pb, Cd va Ni trong vem xanh, giip
giam ham luong kim loai nay xuéng mirc an toan
theo tiéu chudn cho phép déi vdi con nguoi. Nho do,
qua trinh xtr Iy bng acid acetic c6 thé nang cao muc
dd an toan thuc phim cua san phim nhuyén thé.
Nguoc lai, khi st dung dung dich ging — sa 2%,
diém cam quan giam déng ké. Diéu nay c6 thé do
céc hop chat polyphenol trong gimg bi phan hiy
trong qua trinh sdy, lam mau sic cua hén tré nén sam
hon, tir d6 anh huéng dén chit lugng cam quan (Le
et al., 2018). Tir két qua Bang 2 cho thay, d6 4m cua
hén sdy dugc ngam trong dung dich NaCl 2% va
dung dich acid acetic 25% - NaCl 2% ¢ thoi gian
ngam 30 phat thap hon dung dich gimg-sa 2%. Piéu
nay co thé 1a do nudc tir hén di chuyén ra ngoai dung
dich mubi dudi tac dung ciia 4p suat tham thau trong
qua trinh ngam trong dung dich c¢é chira NaCl, dan
dén hén bi mit nuéc va do 4m hén siy thip hon
(Nguyen & Do, 1990).

Dua trén két qua phan tich cac chi tiéu trong
Béng 2 va Bang 3, hén dwoc ngam trong dung dich
acid acetic 25% - NaCl 2% trong 10 phut tao ra san
phém hén séy ¢6 chat lugng cam quan cao nhét (18, 8
dlem) d6 am dat muce phu hop (9,50%), hiéu suét
thu hoi dat 23,0% va mau sic sang nhat voi gia tri
L* cao nhét (62,6). Do @0, diéu kién nay dugc lya
chon dé tiép tuc nghién ciru.

Béng 2. Anh hwéng caa loal dung dich va thoi gian ngam dén dé a am, hiéu suét thu hdi va danh gia cam

quan cia hén say

Loai dung dich  Thoi gian (phut) Dd 4m (%) Hiéu suét thu hdi (%) PTBCTL

Dbi chimg 11,8+1,25 22,5+0,31 16,0+0,09
10 8,900,912 24.3+0,50° 17,5+0,51b<
NaCl 2% 20 8,90+1,27° 23,2+40,86" 17,6+1,03b
30 9,20+0,70% 24,4+1,22¢ 17,340,55°%¢

10 9,90+0,20° 24,4+0,90¢ 17,120,09%

Gimg-Sa 2% 20 9,90+0,15° 24,240,04¢ 16,1+0,16°
30 9,60+0,79° 24,3+1,29¢ 16,6£0,78%

Acid acetic 10 9,50+0,55" 23,040,972 18,8+0,20¢
25% - NaCl 2% 20 10,2+0,01° 22,5+0,47° 18,5+1,03<¢
30 8,00+0,86° 21,6+0,18° 18,6+1,15%¢

Ghi chii: Nhitng chit cdi khéc nhau trong ciing mgt cot biéu thi sy khdc biét c6 ¥ nghia théng ké (p<0,05), s liéu dwoc
biéu hién duoi dang trung binh + do léch chuan, n=3. DPTBCTL: diém trung binh co trong luong.
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Bang 3. Gia tri L*, a*, b* ciia sin phidm hén sy theo loai dung dich va thoi gian ngam
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Loai dung dich Thoi gian (phiit) L* a* b*

Dbi ching 57,18+0,27 3,19+0,022 17,140,144
10 59,840,784 3,49+0,446% 15,8+0,730%®

NaCl 2% 20 59,540,367 3,71£0,237% 15,1+0,890?
30 58,840,070 4,07+0,072° 15,4+0,674%®

10 59,940,664 3,34+0,133% 17,7+0,55¢

Gung-Sa 2% 20 59,0+0,459% 3,48+0,366* 17,5+1,028¢
30 59,8+0,028% 3,70+0,232% 16,840,296
Acid acetic 10 62,6+0,410¢ 3,27+0,280* 15,4+0,325%
5% - NaCl 2% 20 60,940,063¢ 4,1040,283° 15,840,868
30 59,9+0,678% 3,52+0,229* 16,240,438

Ghi chi: Nhitng chit cdi khdac nhau trong ciing mot cot biéu thi sw khdc biét cé ¥ nghia thong ké (p < 0,05), s6 liéu dwoc

biéu hién dudi dang trung binh £ dg léch chudn, n=3.

3.3. Anh huéng cia nhiét do say dén mau
sac, cam quan, hié¢u suét thu h01, do Am
ciia hén siy

Anh hudng cta nhiét do séy dén d6 4m, cam
quan, hi¢u suat thu hoi cia hén say duoc trinh bay &
Bang 4.

Két qua phan tich & Bang 4 cho thiy, ham luong
4m giam nhanh tir 9,08% xudng con 7,61% khi nhiét
d6 sdy hén tang tir 40°C 1én 50°C, tuy nhién d¢ 4m
hén siy 6n dinh khi nhiét do sdy ting tir 50°C 1én

70°C. Nguyén nhén 1a do khi sdy & 40°C, qua trinh
khuéch tan am dién ra cham vi thoi gian sy dai (11
gid), nén d6 am con cao (9,08%). Hen duoc say o
50°C, 60°C va 70°C véi thoi gian sdy twong img lan
luot 1a 7 gio, 5 gid va 2 gio 45 phit, sy khuéch tan
am dién ra dong déu, giup hén siy dat d6 4m 6n dinh
va dao dong trong khoang 7,34% - 7,99%, dam bao
chat lugng t6t nhat. Hi¢u suét thu hoi hén siy on
dinh va dao dong (22,3 - 22,8%) khi nhiét d9 sdy
tang tir 40°C 1én 60°C. Tuy nhién, hiéu suat thu hoi

hén sdy giam con xudng 20,8% & nhiét do siy 70°C,
do mét nudc nhanh va nhiét d6 cao c6 thé din dén
that thoat cac thanh phan khac cua thyc phdm nhu
vitamin, dic biét 1 vitamin C, mot s6 vitamin nhom
B d& bi phan hity, sy chay ra ciia chit béo nén hi¢u
suét thu hoi giam (Nguyen & Do, 1990). Hén duoc
say & 60°C cho ket qua cam quan cao nhét (18,8
diém), voi mau tring dic trung, d6 kho vira phai,
mui thom, vi ngot hai hoa. Trong khi d6, ¢ nhiét 4
thap 40°C, hén c6 mau vang nhat do thoi gian sdy
kéo dai. Nguoc lai, hén khi dugc sdy ¢ 70°C, nudc
bay hoi nhanh, khién san pham kho cing va mét vi
ngot ty nhién, dan dén diém cam quan thép (17
diém).

Ngoai céc chi tiéu phén tich da dé cap, mau séc
1a yéu tb quan trong quyét dinh chat lugng hén say.
Sy thay do6i mau sac cua san pham dugc danh gia
thong qua cac chi $6 L, a*, b* tai cac mbe nhiét do
sdy khac nhau, két qua duogc trinh bay trong Bang 5.

Bang 4. P§ am, cam quan, hiéu suat thu héi cia hén say theo nhiét d say

Nhiét @ (°C) Do 4m (%) Hiéu suét thu hdi (%) PTBCTL
40 9,08+0,49° 22,5+0,43b 16,540,572
50 7,610,292 22,3+0,33% 17,240,65°
60 7,99+0,55° 22,8+0,36° 18,8+0,17°
70 7,340,422 20,8+0,29° 17,040,192

Ghi chi: Nhitng chit cdi khac nhau trong ciing mot cot biéu thi sw khac bi¢t c6 y nghia thong ké (p < 0,05), s6 liéu dwoc
biéu hién duoi dang trung binh + d¢ léch chuan, n=3. DPTBCTL: diém trung binh co trong luong.

Bang 5. Gia tri L*, a*, b* clia hén siy theo nhiét d sy

Nhiét d (°C) L* a* b*
40 67,4+0,44° 5,49+0,38° 16,9+0,27°
50 68,4+0,34° 5,55+0,16 18,6:0,21%
60 68,6+0,22° 5.41+0,23" 18,2+0,81°
70 69,4+0,43" 5,50+0,21° 19,240,17¢

Ghi chit: Nhitng chit cdi khdc nhau trong ciing mét cét biéu thi s khdc biét ¢6 y nghia thong ké (p < 0,05), s6 liéu duwoc

biéu hién duwdi dang trung binh + dg léch chudn, n=3.
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Két qua phan tich trong Bang 5 cho thiy, khi
nhiét d6 sdy tang tir 40°C 1én 70°C, d6 sang (L*) clia
hén sy c6 xu hudng tang tir 67,4 1én 69,4, trong khi
gié tri b* ciing ting dan tir 16,9 1én 19,2. Tuy nhién,
chi s6 a* khong c6 su khac biét dang ké vé mat théng
ké. Nguyén | nhan c6 thé 1a do nhiét do cao rut ngan
thoi gian sy, gifip san phdm co6 mau sang hon.
Ngoai ra, khi nhiét 6 tang, su phan hiy cta cac hop
chat mau c6 thé lam chi s6 b* tang 1én. Bén canh do,
qua trinh sy ¢ nhiét d6 cao co thé thiic day phan
g Maillard dién ra nhanh hon, lam thay d6i mau
sdc ctia san pham (Nguyen et al., 2014).
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Qua so lidu trong Bang 4 va Bang 5, co thé khang
dinh rang hén siy & 60°C dap ung dugc yéu cau ve
chét lugng cam quan cao nhat (18,8 diém), d6 4m va
hiéu suét thu hdi thich hop. Vi vay, nhiét do nay
dugc xéc dinh 1a diéu kién thich hop dé tiép tuc
nghién ctu.

3.4. Khio sat anh huéng cia ty 1¢ phdi tron

bot dam thity phan va hén siy dén chét
lwong bt canh rong bién

Do 4m, ham luong protein, ham lwong lipid, ham
lwong protein hoa tan (mg/mL) cta san phdm canh
hén rong bién sdy kho theo cac ty 1& phdi tron khac
nhau duoc thé hién qua Bang 6.

Bang 6. P9 4m, protein, lipid, ham lwgng protein hoa tan (mg/mL) ciia canh hén rong bién siy khé theo

cac ty 1¢ phdi tron khic nhau

Tylé % (1): (2) DTBCTL D) am (%)  Protein (%) Lipid (%)  Protein hoa tan (mg/mL)
7,5:9,2 16,8+0,28°  8,47+0,54° 9,02+£0,08"  3,21+0,56 2,69+0,08*
8,0: 8,7 17,3+0,36°  8,46+0,71° 8,83+0,29*  3,19+0,43% 2,94+0,142
8,5:8,2 18,8+40,24°  7,83+0,09% 8,39+0,89*  3,12+0,62° 2,95+0,27*
9,0: 7,7 17,6£0,57*  7,68+0,07% 8,26+0,63*  3,09+0,21° 3,26+0,15°
9,5:7,2 17,2+0,36*  7,11+0,02° 8,25+0,60°  3,10+0,23% 3,27+0,06°
10: 6,7 17,0£0,26*  6,99+0,03% 8,20+0,30°  3,05+0,42° 3,2840,40°

Ghi chii: Nhitng chit cdi khdc nhau trong ciing mgt cgt biéu thi sw khdc biét c6 y nghia thong ké (p < 0,05), 56 liéu dwgc
biéu hién duci dang trung binh + do léch chuan, n = 3. (1): bot dam thuy phdn tir dau ca loc, (2) hén say, DTBCTL:

diém trung binh c6 trong liong.

Két qua phan tich dir liéu tir Bang 6 cho thy, khi
thay d01 ty 18 phdi tron gitta bot dam thuy phan va
hén sdy, ham lwong lipid trong san pham khéng co
su khac biét dang ké vé mit thong ké. Tuy nhién, khi
tang ty 1¢ bot dam thuy phén tir 7,5% 1én 10% va
giam ty 1¢ hén say tir 9,2% xudng 6 ,7%, ham luong
am va protein tong sb trong san pham giam dén,
trong khi ham luong protein hoa tan lai tang 1én. D6
am cua san pham canh hén rong bién sdy kho dao
dong tir 6,99% dén 8,47%, dap mg yéu cau vé do
am khong vuot qua 22% theo National standard
TCVN 6175-1:2017 vé thuy san khé tim gia vi n
lién.

Két qua phén tich dir liéu tr Bang 6 cho thay, khi
giam ty 1¢ hén say tr 9,2% xuong 6,7%, ham lugng
protein tong so trong sin pham giam tir 9,02%
xuong 8,20% va ham luong lipid giam nhe tu 3,21%
xuéng 3,05%. Nguogc lai, viéc tang ty 1¢ bot dam
thity phan tir 7,5% 1én 10% dan dén sy gia ting ham
lugng protein hoa tan tir 2,69 mg/mL 1én 3,28
mg/mL. Nhiing thay d6i ndy cho thiy san pham
canh hén rong bién sdy kho bd sung bot dam thity
phan c6 ham lugng protein va lipid phu hop, dap
ung ty 1¢ nang luong khuyen nghi trong khau phan
an, voi protein cung cap khoang 13 - 20% va lipid
cung cép khoang 25 - 35% tong nang lugng khau
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phan (Nguyen & Nguyen, 2017). Su can dbi nay gop
phan h trg tot cho stic khoe ctia ngudi sir dung, dac
biét 1a nhitng ngudi dang trong qua trinh hoi phuc.

Gi4 tri cam quan 1a mot yéu t6 quan trong bén
canh gia tri dinh dudng, anh hudng truc tiép dén su
chdp nhan ciia ngudi tiéu ding ddi v6i san pham.
Trong qué trinh ché bién canh hén rong bién sy
kho, viéc tbi wu ty 1¢ phdi tron giira cac thanh phan
khong chi gitp can bang dinh dudng ma con gop
phén cai thién dic tinh cam quan ciia san pham. Két
qua danh gia cho thay, cac mau thir khong co su
khéc biét dang ké vé mau sic va trang thai, dam bao
su hai hoa giita cac thanh phan. Tuy nhién, sy thay
doi ty 1¢ gitra bot dam thuy phan va hén siy anh
huong rd rét dén huong vi. Két qua cam quan thé
hién Bang 6 cho thdy, khi ting ty 1¢ bot dam thay
phan tir 7,5% 1én 8,5% thi diém cam quan ting, do
su két hop vé6i cac thanh phan khac da giup cai thién
huong thom, tao ra huong vi hip din hon cho canh
hén rong bién siy kho. Tuy nhién, diém cam quan
giam khi tang ty 1& bot dam thuy phén Ién 10% vi
san phdm c6 xu huéng xuat hién hau vi nhin hon.

Tir Bang 6 thu nhan két qua danh gia cam quan
tir 6 ty 1€ phoi tron bt canh hén rong bién say kho,
ket qua da chon dugc ty 1€ 8,5% bot dam thuy phan
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tir ddu ca 16c va 8,2% hén séy 1a mau t6t nhat. Véi
ty 1€ nay, san pham san xuat ra c6 thanh phan hoa
hoc dugc thé hién 6 Bang 7.

Bing 7. Thanh phan héa hoc ciia sin phim canh
heén rong bién say kho

Canh hén Canh hén

Chi tiéu rong bién thwong mai

say kho Asuzac
Do am (%) 7,83+0,09 8,23+0,32
Protein (%) 8,39+0,89 7,00+£0,21
Lipid (%) 3,12+0,62 3,55+0,12
Bamhoatan ) o5, 57 2,2540,05
(mg/mL)

S liv_éu duoc trinh bay dudi dang trung binh + dé léch
chuan, n=3.

San pham canh hén rong bién say kho c6 mau
sdc dep mét, mui thom dic trung, vi hai hoa khong
¢6 vi nhan cta bot dam khi phéi tron 8,5% bot dam
thity phan, 8,2% hén siy va 64,8% rong bién, 5%
hanh sdy, 7,5% me, 2% mudi, 4% dudng. So véi két
qua phan tich céc chi tiéu ctia canh hén thuong mai
Asuzac (gom bot dam thuy phén tir dau nanh, hén
sdy, rong bién, hanh say, me, muodi, duong) thi ham
luvong am cua cé hai deu 22% theo National standard
TCVN 6175-1:2017 vé thuy san kho tam gia vi an
lién. Ham luong protein, lipid va dam hoa tan cua
hai san pham déu trong ddng nhu nhau.

3.5. Anh hwéng cia thoi gian bio quin &

nhiét a9 thwong dén chit lwong ciia canh
hén rong bién siy kho

Két qua do 4m, cam quan va téng s6 vi khuén
hiéu khi (TVKHK) cua san pham canh hén rong bién
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sdy kho theo thoi gian bao quan ¢ nhiét d6 thuong
duoc the hién & Bang 8.

iéc bao quan san phim la quan trong va cin
thiét. Trong sé cac bao bi dd dwoc nghién ctru, tai
Al/PE duoc lya chon dé bao quan san phém bot
(Nguyen et al., 2021). Sau 8 tudn bao quan, d6 4m
clia san pham c6 trong tiii A/PE hai mit ting nhung
khong déng ké tir 7,83% 1én 9,11% nhd vao bao bi
AV/PE c6 tinh chat ngan can khi ciing nhu hoi 4m va
chdng anh sang tot (Nguyen et al., 2021). Tuy nhién,
san pham dugc bao quan ¢ nhiét do phong nén ¢
thé hut 4m tro lai, dic biét 1a vao budi tdi khi do 4m
khong khi trong phong c6 thé cao hon d 4m ctia san
pham (Nguyen & Do, 1990). Téng vi khuan hiéu khi
ting nhe tir 6,07x10? 1én 1,04x10° CFU/g do san
phém hat 4m tao diéu kién cho vi sinh vat phat trién,
nguyén nhan 1a do bot dam thuy phan dé bi hat am
nén vi khudn tang (Nguyen & Do, 1990). Bén canh
d6, thoi gian bao quan cang dai thi vi sinh vat hiéu
khi s& thich nghi dan v&i diéu kién bao quan va tiép
tuc phat trién, vi vay tong s6 vi khuan hiéu khi ting
(Adams & Moss, 2008). Tong sd vi khuan hiéu khi
sau 8 tudn bao quan 1a 1,04x103 CFU/g, thap hon gia
trj tdi da cho phép (5x10* CFU/g) theo National
standard TCVN 6175-1:2017 vé thuy san kho tam
gia vi an lién.

Bén canh cac chi tiéu phan tich nhu trén thi mau
sdc ciing 1a chi tiéu rit quan trong anh huéng dén
chat lugng san phdm canh hén rong bién siy kho.
Cac két qua do mau sic thong qua cac chi s6 L*, a*,
b* ciia san pham canh hén rong bién sy kho ¢ cac
mdc thoi gian bao quan khac nhau dugc trinh bay
trong Bang 9.

Bing 8. Anh hwéng ciia thoi gian bao quan dén d9 4m, caim quan va TVKHK ciia sin pham

Thoi gian béo quén (tudn) PTBCTL Po Am (%) TVKHK (CFU/g)
0 18,8+0,22° 7,83+0,09° 6,07 x 10
2 18,5+0,04° 7,85+0,08° 6,70 x 10?
4 17,9+0,08° 8,12:0,18Y 7,85 x 102
6 17,740,12° 8,69+0,06¢ 9,08 x 102
8 17,240,07° 9,110,079 1,04 x 103

Ch}z’ thich: Cac chir cac khac nhau trong cimg,mét cot biéu thi s khdg biét co y nghia thzfng ké (P < 0,05), 56 lj_éu duoc
biéu hién duoi dang trung binh + do léch chuan, n = 3. DTBCTL: diém trung binh co trong luong, TVKHK: tong vi

khudn hiéu khi.

Bado quan 1a mét cong doan quan trong nham duy
tri chat lvong san phdm trong sudt thoi gian st dung.
Viéc xac dinh thoi gian bao quan t6i wu giup dam
bao tinh on dinh vé mit cam quan va chét luong cta
san pham. Két qua theo doi trong 8 tuan bao quan ¢
nhiét d6 phong cho thay cac chi sb mau sic ciia canh
hén rong bién siy khé c6 xu huéng giam dan theo
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thoi gian. Cu the theo Bang 9, gia tri d§ sang (L)
giam tur 42,8 xuong 40,6, trong khi chi s6 vang (b)
giam tir 8,33 xudng 7,59. Su suy giam nay co6 thé
lién quan dén hién tuong hit am, 1am mau sic san
pham tré nén sam hon khi thoi gian bao quan kéo
dai (Nguyen & Do, 1990).
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Bang 9. L*, a*, b* ciia b§t canh rong bién hén theo cic tuan bio quin

Théi gian bio quén (tuin) L* a* b*
0 42,8+0,16¢ 0,35+0,09° 8,33+0,07°
2 42,640,114 0,380,082 8,21+0,08¢
4 41,8+0,09° 0,45+0,18° 8,01+0,10°
6 41,1+0,07° 0,52+0,06° 7,85+0,06°
8 40,6+0,09° 0,54+0,07° 7,59+0,07°

Chu thich: Cac chit cdc khdc nhau trong cung mét cot biéu thi sy khac biét co y nghia thzfng ké (P < 0,05), 56 lieu duwoc

biéu hién duwdi dang trung binh £ dg léch chudn, n = 3.
4. KET LUAN

Két qua nghién ctru cho thdy phuong phap tién
xur 1y hén bang cach ngdm trong dung dich acid
acetic 25%- NaCl 2% trong 10 phut la thich hop.
Qua trinh sdy duoc tién hanh & nhiét do 60°C gitp
san phém dat 6 4m, hiéu suét thu hoi, gia tri cam
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