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ABSTRACT

Study on the utilization of Artemia (Artemia franciscana) biomass in
combination with dried vegetables to produce rice-seasoning or furikake
product was conducted through three experiments: (i) effect of drying
condition on the quality of dried Artemia, seaweed, and carrots; (ii)
influence of the spice mixture ratio on the sensory quality of rice-
seasoning product; and (iii) observation of the moisture content and
microorganism changes of furikake product during storage at room
temperature. The results showed that the dried Artemia at 60°C for 6
hours had the moisture content of 6.08% and the yield of 17.9%. The
drying times for seaweed and carrots with high properties were 7 hours
and 2 days, respectively. Sensory score, moisture, protein, lipid, and
mineral contents of rice-seasoning products were 18.0 scores, 5.86%,
respectively; 21.9%; 15.6%, and 11.0% respectively with the mixed ratio
of sugar to salt was 5%:5%. The rice-seasoning product still maintained
qualities and ensured food safety after 4 weeks of storage at room
temperature.

TOM TAT

Nghién ciru tin dung sinh khoi Artemia (Artemia franciscana) két hop rau
cii sdy dé ché bién san pham gia vi rdc com hay con goi la furikake da
dugc thuc hién qua 3 thi nghiém: (i) nghién citu anh huong cua thoi gian
say dén chat lwong Artemia kho, rong bién va ca rot; (ii) anh hiong cua
1y 1é gia vi phéi trén dén chat lwong cam quan cua san phdim gia vi réc
com, (iii) theo déi su thay doi am dg va vi sinh vit ciia san phdm trong
qud trinh bao quan ¢ nhi¢t do phong. Két qua cho thdy, say Artemia trong
6 gio 0 60°C dat do am thap 6,08% va hiéu suat thu hoi la 17,9%. Thoi
gian Say rong bién va ca rot dat chdt lwong tot lan lugt la 7 gio va 2 ngay.

San pham gia vi rdc com c6 chdt heong cam quan tot, vi hai hoa, dg dam,

protein, lipid va khodng lan heot la 18,0 diém, 5, 86%;, 21,9%; 15,6% va
11,0% twong umg khlphc)l tron ty I¢ gia vi duong: mudi la 5%: 5%. Chat
lieong san pham gia vi rdc com van én dinh sau 4 tuan bdo quan & nhiét
do phong.
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1. GIOI THIEU

Gia vi ric com hay con goi 1a furikake 14 loai gia
vi gdm cac nguyén lidu nhu ca, thit, rau cu, rong
bién, trimg say kho va duoc dung dé ric 1én com,
stip, chdo va mot s6 thire an khac (Strauss, 2005;
Mouritsen et al., 2009). Gia vi ric com dugc phat
trién dau tién & Nhat Ban va ngay cang ph bién trén
thé gigi boi tinh tién loi va giau dinh dudng, gitp
cai thién chat lwong bira 4n ciia con ngudi trong thoi
dai mai. Tuong ty nhu mén mudi mé caa Viét Nam,
ngudi Nhat di sang tao gia vi ric com voi da dang
huong vi tir nhiéu nguon nguyén lidu dong, thuc vat
khéc nhau, gitp kich thich vi giac.

Artemia (Artemia franciscana) la mot loai giap
xac nho song & nhitng ving nudc man, Artemia co
¢6 chu trinh sinh truong ngan, sau 10-15 ngay ching
c6 thé dat giai doan truong thanh va bat dau sinh
san. Vi vay, luong sinh khéi Artemia thu duoc rat
I6n, dong thoi ching chira ham lwong protein cao
(50-60%), rat giau acid béo, vitamin... (Léger et al.,
1986; Hoa va ctv., 2007). Hién nay, sinh khéi
Artemia duoc sir dung phd bién dé lam thtrc dn trong
nudi tréng thay san (Hoa va ctv., 2007; Van va ctv.,
2008; Anh, 2011). Nguoc lai, cac nghién cau su
dung Artemia lam thyc pham ding cho con ngudi
chua dugc quan tam. Do d9, viéc phat trién céc san
pham méi tir Artemia 1a rat can thiét, gitip da dang
nguon thuc pham cho con ngudi va nang cao thu
nhap cho nguoi nudi Artemia. Ca rét chira nhiéu
chat dinh dudng c6 loi hon s0 V&i cac loai rau thong
thuong, ca rot giau cac hop chat phenolic acid va
carotenoids, trong d6 chu yéu la B-carotene, ca rot
cung c6 kha nang chéng oxy hoa, ngin ngira lio hoa
va thoai hoa diém vang (Becerra et al., 2020; Sikora
etal., 2009). Rong bién ciing duoc blet dén nhu mot
thuc phém giau dinh dudng va tt cho stuc khoe,
thanh phan protein cé trong rong bién (kho) chiém
khoang 35-47%, cac chét phlorotannin, fucoxanthin,
flavonoid fucoidan, laminarans cé trong rong bién
¢6 tac dung ngédn ngura cac bénh vé mach méau nio,
chéng déng mau va gitp tang chuyén hoa, giam béo
phi (Fleurence, 1999; MacArtain et al., 2007). Vi
thé, nghién ctiu tan dung sinh khdi Artemia két hop
rong bién va ca rét dé san xuat gia vi ric com da
duoc thuc hién.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi miu

Nguyén liéu chinh 1a sinh khéi Artemia duoc thu
tai Vinh Chau, Soc Triang. Mau dugc cép dong, dong
thing va van chuyén vé phong thi nghiém B mén
Ché bién Thuy san, Khoa Thuy san, Truong Pai hoc
Can Tho. Sinh khéi Artermia duoc rira sach dudi voi
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nuéc chay trong 1 phut, dé rio va dugc chira trong
c4c thi zip 100 g/tai, tién hanh bao quan & nhiét do -
20+2°C.

Rong bién (nhan hiéu Miwon, Han Quéc), ca rot
va céac gia vi khac (meé, duong, mudi) dugc mua tir
cho Tan An va siéu thi Mega Market, quan Ninh
Kiéu, thanh phé Can Tho. Rong bién kho duoc
ngam trong nudc da va gung khoang 30 phat, rira
rong bién 2-3 Iﬁnbtrong nudc lanh sach dé khir mui
tanh va vi mén, dé rao. Ca rét duoc got vo, rira sach
va cit thanh timg khiic ¢6 kich thude 2x2 cm.

2.2. Héa chat

Céc hoa chat duoc st dung nhu dung dich NaOH
(sodium hydroxide), H,SO4 (acid sulfuric), H;BO3
(acid boric), petroleum ether va mot s6 hoa chat
thudong dung trong phong thi nghiém.

2.3. Phwong phap nghién cau

2.3.1. Nghién ciru anh hirong cua thoi gian sdy

dén chat lwong Artemia khé, rong bién va
ca rot

Sinh khéi Artemia dugc chan trong nudc sbi
trong 5 phut va dé rao (Bhat et al., 2017). Artemia
dugc sdy & nhiét d6 60°C trong ti sy ddi luu khong
khi néng c¢6 dung tich 384 m® (WTE Binder, Dirc)
theo phuong phép ciia Anh et al. (2015) & cac mbc
thoi gian 12 2, 4, 6 va 8 gid. Khdi lugng méi mau say
1 200 g. Két thuc qué trinh sdy, Artemia kho duoc
nghién min dé xac dinh am d6 (< 8%), hiéu suat thu
hoi, mau sic va hoat d6 nudc (aw). Tir d, ché do say
thich hop dugc chon dé thu bot Artemia dat chat
lugng cao.

Rong bién da xir Iy (ndi dung 2.1, am do la
86,4%) duoc trai 1 16p mong 1én cac khay nhua
(30x35 cm) va sdy ¢ nhiét d6 60°C Vi cac thoi gian
khac nhau lan luot 12 6, 7, 8 va 9 gid. Ca rdt da dugc
chuan bi ¢ ngi dung 2.1 dugc hap trong 15 phut
nham cai thién mau sic (d6 va cam hon) va tinh
Chéng oxy héa cao hon, sau d6 xay nhuyén (dm do
carét la 69,7%) va trdi ca rot 1én khay (30x35 cm)
co lot g1ay chdng dinh, 16p ca rot day 0,3 cm. Ca rdt
duogc sdy & 60°C véi cac mbc thoi gian khac nhau 1a
1, 2, 3 va 4 ngay. Rong bién va ca rot da sdy kho
duoc cit nho va tién hanh xéac dinh 4m do, mau séc,
danh gia cam quan dé chon ra ché do sy thich hop.
Thi nghiém dugc bé tri ngau nhién vai 3 1an lap lai,
khéi lwong mdi mau 1a 100 g.

2.3.2. Anh hwong cua ty Ié gia vi phol trén dén

chdt lrong cam quan bét rdc com

Bot Artemia kho, rong bién S,ay kho va ca rét siy
khé (ndi dung 2.3.1) dugc phdi tron véi cac loal
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nguyén liéu gia vi gdm mé trang, mudi va dudng.
Céc thanh phan caa hdn hop duogc ¢ dinh ty 18 véi
9% bot Artemia (Tai va ctv., 2019), 30% me trang,
21% rong bién va 30% ca rot siy kho. Ty 1é duong
va mudi dugc thay déi so véi tong cac thanh phan
nguyén liéu véi 4 mic gom A; (7%:3%), A;
(6%:4%), A3 (5%:5%) va A4 (4%:6%). Hon hop gia
vi ric com duoc tron déu trong 2 phut va tiép tuc say
60°C khoang 1 gi& nhdam 6n dinh 4m d6 khoang 6%
cho san pham gia vi ric com (Wang et al., 2010).
banh gia cam quan doc lap va riéng biét véi cac chi
tiéu mau sic, mui, vi, trang thai duoc thyuc hién dé
xac dinh ty I€ gia vi phéi tron cho san pham gia vi
rac com ¢ huong vi hai hoa, cac thanh phan phan
b6 ddng déu, khong vén cuc. Thi nghiém duoc bd
tri ngau nhién vai 3 1an lap lai, khdi luong mdi mau
1a 100 g.
2.3.3. Theo déi suw thay doi am d va mdt do Vi
sinh vt cia san pham bét rdc com trong
qud trinh bdo quan ¢ nhiét dé phong

San pham gia vi ric com tir sinh khdi Artemia
chon & noi dung 2.3.2 duoc bao quan trong cac thi
PA, hut chan khong va giit ¢ nhiét 40 phong, noi kho
r4o, thoang mat va han ché tiép xuc tryc tiép véi anh
nang mat troi trong 4 tuan (0, 1, 2, 3 va 4 tuan), khdi
luong mai tai 1a 50 g. Mau mdi tuan duogc thu dé
phan tich hoat d¢ nuéc (aw), am d6 va tong s6 vi sinh
vat hiéu khi (TVSVHK) nhim xéac dinh thoi gian
bao quan thich hop cho san pham gia vi ric com.

2.4. Phwong phap phan tich cac chi tiéu

Am d6 dugc xac dinh bang phuong phap sdy dén
khéi luong khong ddi (AOAC, 2000 sé 934.01),
ham luong khoing bang phwong phap nung
(AOAC, 2000 s 942.05), xac dinh ham luong
protein bang phuong phap Kjehdal (AOAC, 2000 s6
954.01), ham lugng lipid duoc xac dinh bang
phuong phap Soxhlet (AOAC, 2000 s6 991.36).

Xac dinh hiéu sut thu hdi sau khi sdy (H1) bang
phuong phap can xac dinh khdi lugng vai cong thirc
H1=§—j x100. Trong d6, Hy (%) 1 hiéu suét thu hdi

ctia san pham sau khi sdy, X1 (g) 1 khoi lugng mau
sau khi say, Y1 (g) 1a khoi lughg mau truae khi say.

TVSVHK duoc xé4c dinh theo phuong phap db
dia (NMKL, 2006).

Phuong phép cho diém dugc sir dung theo Tiéu
chudn Viét Nam TCVN 3215 — 79 dé danh gia chat
luong cam quan san pham, hoi dong danh gid cam
quan gdém 7 thanh vién. Viéc dénh gia cam quan
duoc duya trén cac chi tiéu nhu mau sic, mui, vi va
cAu trac, trang thai.

159

Tap 58, S¢ 4B (2022): 157-165

May do mau PCE-CSM 2 (Trung Quéc) duoc
ding dé xac dinh mau sic theo mo ta cua Sae-leaw
and Benjakul (2015), cac gia tri L* (dai dién cho do
sang ctia san pham, tir 0 dén 100 twong tng tir mau
den dén mau tring), a* (mau d6 dén mau xanh 1a
cdy) va b* (mau vang dén mau xanh da troi) duoc
xac dinh. Tuy loai nguyén li€u, thu dugc cod cac
thong sé L*, a* va b* dic trung riéng, phan anh tinh
chat mau sac ciia nguyén liéu.

D¢ hoat dong cua nudc (aw) dugce do bang thiét
bi do aw cam tay WA-60A (Trung QUOC) chuan bi
5 g mau dé vao coc co nap day kin dé 6 6n dinh d am;
sau d6, md ndp va dat may 1én do dén khi sb hién thi trén
man hinh khong thay d6i (khoang 5-10 phut).

2.5. Phwong phap xir 1y s6 liéu

Thi nghiém duoc bd tri ngéu nhién véi 3 1an lap
lai, théng sd thich hop cta thi nghiém trudc duoc sir
dung cho céc thi nghiém sau. Phan tich sd liéu theo
phuong phéap thong ké mé ta (trung binh = do léch
chuan, sir dung chuong trinh Microsoft Excel 2013)
su khac biét gitta cac nghiém thitc dugc phan tich
bang ANOVA véi mic ¥ nghia 95% va phép thir
Duncan (p<0,05) biang chuong trinh Statistical
Package for the Social Sciences (SPSS) 16.0.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia ché d9 siy dén chit
Iwgng Artemia, rong bién va ca rot
3.1.1. Sw thay doi chat hrong cua Artemia khi
dwoC Say ¢ cac thoi gian khdac nhau
Thanh phan hoa hoc cua Artemia dugc thé hién
trong Bang 1.
Bing 1. Thanh phan héa hoc cia Artemia

Chi tiéu Ham lwong (%)
Am do 86,8+0,042
Protein 9,79+0,107
Khoang 1,69+0,130
Lipid 1,62+0,026

S6 liéu trinh bay dudi dang trung binh + dé léch chudn,
n=3

Artemia c6 ham lwong protein kha cao (9,79%)
va tuong tu nhu bdo céo cua Akbary et al. (2011).
Vi muc dich tim kiém ngudn nguyén liéu méi dé
phuc vu nhu ciu dinh dudng cho con ngudi,
Artermia dugc s dung gop phan 1am da dang ngudn
thuc pham cung cip chat dinh dudng cho su phat
trién cua co thé con nguoi.

Sy thay d6i ham lwong 4m, d6 hoat dong cua
nudc ay, hiéu suat thu hdi va mau sic (L*, a*, b*)
ctia Artemia & cac méc thoi gian khac nhau duoc thé
hién ¢ Bang 2 va Bang 3.
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Bang 2. Ham lwong 4m, d$ hoat dong ciia nwéc aw, higu suit thu hdi Artemia sau khi say 60°C & cac

médc thoi gian khac nhau

Thoi gian sy (gio) DPd 4m (%)

Do hoat dong cia nwéc (aw)

Hiéu suit thu hdi (%)

2 57,2+0,884¢
4 8,31+0,056"
6 6,08+0,0612
8 5,52+0,0822

0,96+0,006° 46,040,318
0,53+0,005°¢ 19,4+0,683°
0,49+0,005° 17,9+0,286%
0,46+0,008% 17,140,640°

S6 ligu trinh bay dwéi dang trung binh + dé 1éch chudn, n=3. Nhitng chit cdi (a, b, ¢, d) khdic nhau trong ciing mgt cét

biéu thi s khdc biét ¢é ¥ nghia thong ké (p < 0,05)

Két qua & Bang 2 cho thiy Artermia sau 6 gio
sdy c6 am do dudi 8%, cu thé, khi tang thoi gian say
Artemia & nhiét d6 1a 60°C tir 2 dén 8 gid thi d6 4m
giam tir 57,2% xudng con 5,5% va do hoat dong cua
nudc ay giam tir 0,96 dén 0,46. Sy thay ddi nay ciing
duogc ghi nhan trong nghién ciru cua Hamzeh et al.
(2019) ddi véi san pham bot tom. Thoi gian say dai
gop phan lam giam 4m d6 cia nguyén liéu do quéa
trinh bay hoi nuéc trong qua trinh sdy (Cin &

Phung, 1990) va hiéu suat thu hoi ciing giam theo,
hiéu suat thu hoi Artemia ciing giam tir 46,0% xuéng
17,1%. Két qua dugc cong bd boi Mudi va ctv.
(2014) da xac dinh san pham bt thit dau tom c6 am
d6 dat khoang 6% la thich hop cho ché bién va bao
quan san pham. Céac san pham thudc nhom thuc
pham kho c6 hoat d6 nuéc thap (0,6) s& gitp kéo dai
thoi gian bao quan do &c ché hoat dong cua vi sinh
vat gay hu hong (Barrett et al., 1998; Tri va ctv.,

2017).

Bang 3. Sw thay d6i mau sic cia Artemia theo thoi gian say
Thoi gian siy (gio) L* a* b*
2 41,240,150 9,85+0,101° 18,4+0,228°
4 58,5+0,218° 7,23+0,067% 15,6+0,196%
6 60,2+0,343¢ 7,3440,193° 15,7+0,2542
8 59,2+0,136° 7,13£0,1552 16,3+0,235°

S6 liéu trinh bay dwéi dang trung binh + dj 1éch chudn, n=3. Nhitng chit cdi (a, b, ¢, d) khdc nhau trong ciing mgt cét

biéu th su khdc biét c6 ¥ nghia théng ké (p < 0,05)

Sau 6 gio sy, gia tri L* cua Artemia dat 60,2 va
giam nhe sau 8 gio siy. Bot Artemia c6 mau tré nén
nau sam hon khi thoi gian siy trén 6 gio, gia tri a*
giam dan tir 9,85 xudng 7,13 va gia tri b* giam tir
18,4 giam xubng 16,3 (Bang 3) ching t6 mau cua
Artermia khé c6 xu huéng chuyén sang mau den
hodc sAm mau so v&i Artermia twoi ¢ mau nau nhat.
Sy thay d6i nay 1a do cac hop chit sim mau duoc
tao thanh tir cac phan ung hoa ly cling nhu su phan
hity hop chét astaxanthin c¢6 trong nguyén liéu trong
qué trinh sdy (Niamnuy et al., 2007; Duy & Hong,
2012), ché do sy cung cip nhiét lugng cao lam
giam do6 sang (L*) cua bot tom ciing dugc dé cap
trong nghién ctru cia Hamzeh et al. (2019). Do d9,
trong pham vi nghién ctru nay, Artemia duoc sy &
60°C trong 6 gior c6 4m dd thich hop va bot Artermia
¢6 mau sang nhit do co gid tri L* cao nhat, dong thoi
gi tri a* va b* khac biét khong c6 y nghia théng ké
S0 Vi mau & 4 gid sdy.
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3.1.2. Sy thay doi chdt luong cua rong bién va
ca rot
~ bo 4m, diém trung binh c6 trong luong va mau
sac (L*, a*, b*) cua rong bién va ca rot theo thoi
gian say duoc tong két trong Bang 4 va Bang 5.

Bang 4 cho thdy rong bién va ca rdt c6 am do
giam dan khi kéo dai thoi gian sdy & 60°C. Am do
ctia rong bién sau 7 gid sdy va ca rot sau 2 ngay say
déu thip hon 8%. Nghién ctru ciia Tai va ctv. (2019)
nhan dinh, san pham ca rét siy kho & nhiét d6 70°C
dat chit luong cam quan tét (mau d6 cam va sang
dep) véi do am tir 6-8%.

V& mit cam quan, rong bién siy c6 diém trung
binh cé trQng luong tiang tir 15,8 dén 18,4 diém sau
6 va 7 gi0, sau do giam xudng con 16,4 diém khi
thoi gian sdy tang 1én 9 gio. Chat luong cam quan
Cua ca 1t ciing bién d6i ‘twong ty nhu rong bién, ca
rét co diém cam quan t6t sau 2 ngay sdy voi diém
trung binh ¢4 trong luong 1a tang tr 18,6 diém, chat
lwgng cam quan giam khi thoi gian say trén 2 ngay,
su thay ddi nay la do nguyén liéu bi mat nude lam
anh huong dén cac thudc tinh cam quan cia san
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pham nhu méau, mui, vi, cau tric kho cimg hon (Can
& Phyng, 1990; Minh va ctv., 2016). Bong thoi, cac
hop chét co hoat tinh sinh hoc c6 trong nguyén liéu
s& bi phan hity néu nhiét do siy cao va thoi gian say
dai (Li et al., 2006; Rajauria et al., 2010).

Bing 4. P9 4m, diém trung binh c6 trong lwong
ciia rong bién va ca rét theo thoi gian siy

Thoi gian Rong b}en
Ao o A 2 Piém trung binh
0

sy (gi0) DY am (%) c6 trong lugng
6 8,92+0,121¢ 15,8+0,2802
7 7,61+0,098°¢ 18,4+0,052¢
8 7,09+0,065° 17,9+0,014¢
9 6,87+0,0702 16,4+0,045°
Thoi gian Do Am (%) Piém trung binh
say (ngay) i ° c6 trong lugng
1 11,4+0,467¢ 17,3+0,1228
2 7,91+0,113¢ 18,6+0,045¢
3 7,46+0,076° 18,1+0,067°
4 6,96+0,0722 17,5+0,058°

S6 liéu trinh bay dudi dang trung binh + dg léch chudn,
n=3. Nhﬁ“ng chiz cdi (a, b, ¢, d) khdac nhau trong cung
mgt cét biéu thi su khdc biét ¢6 y nghia thong ké (p <

0,05)

Mau ciia san pham sau khi say c6 nguon goc tir
thuc vt 1 chi tiéu quan trong dé danh gia chat lugng
cam quan va cac thugc tinh mau s4C cuia san pham
sau say cang glong V6i mau cua nguyén liéu ban dau

Bing 5. Mau sic ciia rong bién va ca rot & cac thoi gian siy khac nhau
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thi cang dé dugc ngudi tiéu dung chap nhan (Minh
va ctv., 2016). Theo cong bd cua Zielinska and
Markowski (2012), cac tham s6 a* va b* cua ca rot
c6 gié tri cang 16n thi ca rét co chat luong cang tot.
Sau 2 ngay siy, ca rét c6 mau do cam dep va kha
tuong dong voi mau ca rét ban dau va (L*=59,2;
a*=42.7 va b*=11,5).

Rong bién sau 7 gio sdy c¢6 mau sang va xanh
dic trung v6i gia tri L* 1a 32,4 va tuong ddng voi
mau cua rong bién twoi ban dau (L* = 30,7) so Voi
cac nghiém thirc khac, dong thoi gia tri a* va b*
cling cao nhat (2,17 va 13,5) da cho thay rong bién
van giir duge mau xanh dic trung nhu mau tuoi ban
dau. Ca rdt c6 gia tri L*, a* va b* 1an luot 54,2, 43,1
va 50,9 sau 2 ngay say (Bang 5), twong ty nhu mau
clia ca rot sy trong két qua nghién ctru cua Krokida
etal. (2001) va Yan et al. (2010) khi say ca rdt trong
16 vi séng. Thoi gian sdy dai sé thic ddy cac phan
ung tao mau melanoidin, phan ing oxy hda, su phan
hay vitamin, diép luc t6 (Canh, 2015; Minh va ctv.,
2016) dan dén san pham co6 mau kém sang hon
(Bang 4). Nghién cuu cua Rajauria et al. (2010)
cling cho rang ché @6 xir Iy nhiét cao 1am mau sic
cua rong bién thay doi dang ké s0 vai rong bién tuoi.
Qua d6 cho thdy ché d6 siy rong bién ¢ 60°C trong
7 gi¢ thu duoc rong bién c6 chat luong cam quan t6t
nhét, rong bién say c6 do gion x0p va van gitr dugc
mau xanh dic trung. San phim ca rét sau 2 ngay say
¢6 mau do cam dep, mui dic trung cua san pham
sy, vi ngot ty nhién va khong qua ctng.

. Ao g Rong bién
Thoi gian say (gio) T e o>
6 29,6+0,200? 1,70+0,163° 11,4+0,302®
7 32,4+0,135° 2,17+0,166% 13,5+0,308°
8 31,7+0,177° 2,08+0,1592 11,8+0,174°
9 29,6+0,0922 1,70+0,070° 11,4+0,547%
NPT SEpE Ca rét
Thoi gian say (ngay) L* - b~
1 58,6+0,227¢ 40,7+0,855°¢ 50,6+0,684°¢
2 54,2+0,135°¢ 43,140,803¢ 50,9+0,830°
3 52,540,328 39,6+0,668° 48,1+0,636°
4 50,2+0,780% 34,6+0,7112 41,940,523

S6 ligu trinh bay dudi dang trung binh + d¢ léch chudn, n=3. Nhitng chiz cdi (a, b, ¢) khdc nhau trong cimg mét cét biéu
thi su khdc biét ¢6 y nghia thong ké (p < 0,05)
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3.2. Anh hwéng cia ty ¢ gia vi ph0| tron den
chit hrgng cam quan san pham giavi ric
com

Két qua danh gia cam quan san pham gia vi ric
com voi cac ty 1€ gia vi duong: muoi khac nhau
dugc trinh bay trong Bang 6.

Béng 6. Piém cam quan san pham gia vi ric com
thay doi theo ty 1€ gia vi phoi trén

Piém trung binh
6 trong lugng

Ti 1€ duwong:

mudi (%) Vi

Aq(7:3) 16,0+£0,235%  2,52+0,165%
Ax(6:4) 15,8+0,243%  2,80+0,089°
As(5:5) 18,040,109  3,26+0,071¢
A4(4:6) 15,6+0,0612  2,29+0,1652

S6 liéu trinh bay duwdi dang trung binh + dg \éch chudn,
n=3. Nhiing chiz cdi (a, b, ¢) khdc nhau trong cung mét
cot biéu thi sy khdac biét ¢ y nghia thong ké (p < 0,05)

Két qua Bang 6 cho théy thanh phan dudng va
mubi anh huong dang ké den chat Iwvong cam quan
cua san pham bot gia vi ric com. San pham thuc
pham c6 vi khong hai hoa va anh huong khong t6t
dén stc khoe khi bd sung qua nhiéu dwong hoic
mubi vao thirc an (He & MacGregor, 2009). Vi cua
san pham duoc cai thién theo hudng tich cuc, ting
dan tir 2,52 1én 3,26 diém & cac nghiém thuc tir Ay
dén As. Khi ty 1& mudi ting tir 3 dén 5% va ty 1¢
duong giam tir 7 dén 5% thi vi cua san pham tro nén
hai hoa hon, nhung san pham mét di vi ngot tu nhién
cua rau cu va Artemia néu bé sung mu01 qué nhiéu.
Do d6, khi tiép tuc ting ty 1& mudi va giam ty &
duong tuong (ng vaéi nghiém thac A4 thi vi cia san
pham giam con 2,29 diém. Cac chi tiéu mau sac, mui
va trang thai khong bi anh huong nhiéu bai ty I¢ gia
Vi phol tron nay. Theo nghién clru san Xuat sip rau
cu sdy kho cua Wang et al. (2021), ham luong mudi
va duong thich hop duoc dé nghi bo sung vao san
pham lan luot & mirc 5% va 10%. Diém cam quan
cta san pham gia vi ric com & nghiém thi As (5%
duong: 5% mudi) dat cao nhét so véi cac ty 1é duoc
bé tri khac, diém trung binh c6 trong lwong va chi
tiéu vi lan luot 1a 18,0 diém va 3,26 diém. Ty I¢
duong: mubi 1a 5%: 5% giap vi ciia san pham gia vi
ric com c6 do man ngot rat hai hoa va vi ngot tu
nhién cua rau ci va Artemia vin duoc dam bao,
ddng thoi, san pham gia vi ric com van gitr dugc
mui dic trung ciia Artemia va rau ci say. Nhu vay,
két qua danh gia cam quan san pham gia vi ric com
cho théy ty 1¢ gia vi phdi tron gom 5% duong: 5%
mudbi 1a thich hop.

Thanh phén dinh dudng ciia san pham gia vi ric
com thanh pham dugc trinh bay & Bang 7. San pham
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gia vi ric com tir Artemia két hop rau ca sdy cung
cép ham luong lipid va protein cao lan lugt 13 15,6%
va 21,9%, két qua nay cao hon so v6i bot sup an lién
tir thit tom thé chan tring va céc loai rau ci trong
nghién cGtu ctia Tai va ctv. (2019) véi thanh phan
lipid va protein chiém lan luot 12 9,16% va 11,8%.
Dong thoi, san pham gia vi ric com c6 4m d6 thap
(5,86%) nén thuan lgi cho qua trinh bao quan va sir
dung.

Bing 7. Thanh phin dinh dwdng ciia san pham
gia vi rac com tur Artemia két hop rau ca

say
Chi tiéu Ham lwgng (%)
Am do 5,86+0,678
Khoang 11,0+0,390
Protein 21,9+0,334
Lipid 15,6+0,457

Sé licu dwoc trinh bay dudi dang trung binh + dg léch
chuan, n=3

3.3. Theo ddi sw thay d6i Am dd va mat do vi
sinh vat san pham bét ric com trong
suét qua trinh bao quan ¢ nhiét do
phong

Am d9, do hoat dong cua nude 1a cac yéu t6 anh
huong truc tiép dén chat lwong cua cac san pham sy
(Tri va ctv., 2017; Pao va ctv., 2020). San pham gia
Vi ric com tir Artemia, rong bién va ca rét van dam
bao chat lwong sau 4 tuan bao quan & nhiét d6 phong
thong qua chi ti€u 4o am, do hoat dong caa nudc
(aw) va TSVSVHK duoc thé hién & Bang 8.

Béang 8. P$ 4m, dd hoat dong ciia nwéc (aw) va
TSVSVHKGcia san pham gia vi ric com
theo thoi gian bao quan ¢ nhiét dg phong

Thaoi gian Do hoat

bio quan P§4m (%)  dong ciia TV?;{:}g
(tuan) nwéc (aw)

0 5,68+0,670% 0,420+0,006*  8,9x10?
1 6,06+0,024% 0,466+0,012°  2,2x10°
2 6,42+0,221% 0,481+0,006°  3,2x10°
3 6,72+0,061° 0,513+0,006°  4,3x10°
4 6,930,083 0,538+0,011°  5,1x10°

S6 liéu trinh bay duwdi dang trung binh + dg léch chudn,
n=3. Nhiing chiz cdi (a, b, ¢) khac nhau trong cing mot
cot bieu thi sy khdc biét c6 y nghia thong ké (p < 0,05)

Ham luong 4m va dg hoat dong cia nudc (aw)
cua san pham gia vi ric com Artemia két hop rau ca
sdy c6 xu huéng ting nhe, lan luot tir 5,68 dén
6,93% va tir 0,420 dén 0,538 trong diéu kién bao
quan & nhiét do phong trong 4 tuan. Hién tuong san
pham hiit 4m tré lai phu thudc vao nhiéu yéu té nhu
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dic tinh san pham, diéu kién bao g6i, sy chénh léch
giita ¢ am tuong ddi cuia khong khi va do am cua
san pham, toc d6 thim khi ctia bao bi (Can & Phung,
1990; Muoi va ctv., 2014). Trong qué trinh bao
Quén, cac vi sinh vat ton tai trong san pham s& thich
nghi dan véi diéu kién moi truong va phat trién gay
hu hong san pham (Can & Phung, 1990; Pao va ctv.,
2020).

Sau 4 tuan bao quan, TVSVHK cua san pham
gia vi ric com la 5,1x102 cfu/g va thap hon gi¢i han
t6i da cho phép 10 cfu/g theo TCVN 7396:2004
(2004). San pham c6 d¢ hoat dong ctia nudc thip (aw
khoang 0,6) gitup kiém soat cling nhu kim ham sy
phat trién cua vi khuan gay hu hong (Mercer, 2008),
do d6 vi sinh vat c6 toc d¢ phat trién cham. Tuong
tu, san pham bot ném thyc pham duoc san xuat tir
thit c4 tra trong nghién cttu ciia Thu va Thuay (2020),
bot ném sau 1 thang bao quan & nhiét d6 phong co
am do va TSVSVHK lan luot 1a 8,17% va 6,5x103
cfu/g. Nghién ctru ché bién bot ném thyc pham tir
dich dam thiy phan thit c4 16 phi ctia Thu va Cuong
(2021) cho két qua 4m d6 va TSVSVHK la 7,43%
va 8,21x10% cfu/g. Nghién ctru khic ctia Phuong
(2013) ciing cong bd san pham bot ném dwoc thu
nhan tir diu tom thé chan tring c6 TSVSVHK la
2,1x10% cfulg.

3.4. Tiéu chuin an toan chit lwong cia bat
rac com tr sinh khoi Artemia két hop
rau ca

Két qua phan tich cac chi tiéu an toan thuc pham
ctia san pham bot ric com tir sinh khdi Artemia két
hop rau cu (tham khao tiéu chuan quéc gia TCVN
7396:2004 vé bot canh gia vi) dugc trinh bay trong
Béang 9.

Bot ric com tir sinh !(héi Artemia két hop rau cu
khong phat hién vi khuan gay bénh nhu Coliforms,
E. Coli; Staphylococcus aureus; Salmonella spp. va
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co :[hé dugc trng dung trong nganh cong nghiép thuc
pham.

Bang 9. Chét lweng ciia san pham ciaa bt ric
com tr Sinh khoi Artemia ket hgp rau ci

. en Bt rac TCVN
Chi tidu com 7396:2004
TVKHK (cfu/g) 6,4x10? 104
Coliforms (cfu/g) ND 3
E. coli (cfu/g) ND ND
Staphylococcus aureus ND 102
(cfu/g)

Salmonella (cfu/25g) ND 0
T?ng s? bao tir nam men, ND 102
nam maoc (cfu/g)

Chi (Pb) (mg/kg) 0,104 2
Cadimi (Cd) (mg/kg) ND 1
Arsen (As) (mg/kg) 1,042 2,0
Ddng (Cu) (mg/kg) 0,492 30

4. KET LUAN

San pham gia vi ric com tir Artemia, rong bién
va ca rot dat chit lwong tt khi Artemia duoc sdy
khé & nhiét do 60°C trong thi gian 6 gid, ché do
say rong bién va ca rdt lan luot 1 7 gio va 2 ngay
& cung nhiét d6 60°C. Hon hop gia vi ric com gom
9% bot Artemia, 21% rong bién, 30% ca rdt, 30%
me tring, 5% duong va 5% mubi dat chat luong
cam quan tét va gia tri dinh dudng cao. San pham
gia vi rac com khong c6 su thay doi Ion vé mat chat
luong, san pham dam bao an toan vé sinh thyc
pham sau 4 tuan bao quan & nhiét do phong.
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