KHOA HOC CONG NGHE

NGHIEN CUU ANH HUOGNG CUA MOT sO THONG sO
DEN KHA NANG TAI HYDRAT HOA KHI SAY RONG LUC
(Ulva lactucaj) BANG BOM NHIET KET HOP BUC XA
HONG NGOAI

Hoang Thai Ha!, Le Thi Héng Anh!,
Nguyén Thi Thao Minh!, Nguyén Thi Phuong?,

Nguyén Thi Thu Huyén', V6 Vin Phing?®, Ding Xuin Cudng"?

TOM TAT

Nghién cttu tap trung vé tai vu hoa diéu kién sdy rong luc Ulva lactuca thu mua tai vinh Cam Ranh — Khanh
Hoa bang cong nghé bom nhiét két hop biic xa hong ngoai theo mé hinh thuc nghiém da nhan t6 bac 1 ctia
Box-Wilson dua trén ham muc tiéu ty 1é tai hydrat héa san phdm sau sdy. Céac chi tiéu cdm quan, vat ly (tap
chat, hoat do nuoc), hoa hoc (chat xo tdng s6 va protein téng s6) va vi sinh vat (téng s6 vi sinh vat hiéu khi,
E. coli, Coliforms, Samonella, V. cholerae, S. aureus) duoc danh gia trén rong luc siy bang 3 phuong phap
khac nhau (cong nghé bom nhiét két hop bitc xa hong ngoai, cong nghé bom nhiét va sdy duwoi mat troi).
Thuc nghiém cho ra phuong trinh héi quy Y= 81,21 + 0,95X, + 0,15X, + 1,37X, - 0,55X, + 0,305X,X, - 021X, X,
+ 042X X+ 0,64X,X+ 0,75X.X - 0,22X,X, thé hien mdi tuong quan gitra ty 1é tai hydrat hoa rong siy (Y, %) va
cac nhan t6 tac dong: nhiet do sdy (X,), nong do sorbitol (X,), chiéu day nguyén lieu sdy (X,) va toc do gio
(X)), trong do chiéu day nguyén liéu sdy (X;) anh hudng Ién ty lé tai hydrat hoa nhiéu hon so véi cac yéu t6
khéac. Diéu kién say t6i uu 1a sorbitol 11%, nhiet do sdy 47,5°C, toc do gi6 1,8 m/s va thoi gian sdy 1a 3,55 gio.
Rong luc kho da say & diéu kién t6i wu co ty 1é tai hydrat héa 1a 83,55% va dat chat luong cam quan va vé

sinh an toan thuc pham cao hon so voi cac phuong phap siy khong khi va sy duéi anh ning mat troi.

T khéa: Rong luc, bom nhiét, bitc xa hong ngoai, sdy, Box-Wilson.

1. DAT VAN BE

Trén thé gidi, trong nhitmg nim gan day, rong
luc ngay cang duoc quan tim st dung lam thuc
phdm, my ph4m va dugc phdm dic biét 1a trong linh
vuc y hoc. Ching phan bé tap trung tai Philipin, Han
Qudc, Indonesia, Nhat Ban va rai rdc & cac nuoc
khac trén thé gioi (Achentina, Bangladesh, Canada,
Chile, Phap, Israel, Italy, Kenya, B6 Dao Nha) va khu
vuc voi cac chi Ulva, Enteromorpha, Caulerpa,
Codium duoc stt dung nhu 1a nguén thirc an phé
bién. O Viet Nam c6 152 loai rong luc chi yéu thuoc
caic chi (Ulva, Caulerpa, Chaetomorpha,
Enteromorpha) phan bd & cac thity vuc nuéc lo &
Quang Ninh, Thanh Héa, Hai Phong, Ha Tinh, Nam
Trung bo, Ba Ria - Viing Tau, Kién Giang, trong do
chi 69 loai Ulva. Cong bo chinh thirc vé san luong va
trit lwong cta chi rong Ulva ciing nhu rong Ulva
lactucala chua c6, mac du Ulva lactuca phan bo rong

! Truong Pai hoe Cong nghiép Thue phdm Thanh phd H)
Chi Minh

2Vién Nghién ciru va Ung dung Cong nghé Nha Trang

3 Phong Kinh té huyén Nha B¢, thanh phé H6 Chi Minh

v6i trit lwong 16m & khu viec Nam Trung bo (Pham
Hoang Ho, 1969; Nguyén Hiru Dinh va cs, 1993).

Chi Ulva rat giau protein, polysaccharide (dang
tan trong nudc la ulvan, dang khong tan trong, nudc
1a cellulose, dang tan trong kiém la xyloglucan mach
thang va luong nhé glucuronan), cac vitamin va cac
khoéang chat. Rong Ulva Jactuca dang duoc st dung
nhu lam thic an cho tom, c4, lam mat na dap mat,
trong san xuat san phdm 4n lién tdm gia vi hay niu
canh va lam goéi. Tuy nhién, ciu trac té bao cia rong
luc rat 16ng 1éo nén dé bi bién déi chat lwong gay mui
xau cho moéi truong va kho bao quan. Nguoi dan va
doanh nghieép da st dung cong nghé siy dudi anh
nang mit troi dé 1am kho rong Ulva lactuca dé tan
dung duoc ngudn nang luong mat troi cho viéc lam
kho rong, nhung phu thuoc nhiéu vao thoi tiét va moi
truong, su bién déi chat luong rong nhanh theo thoi
gian sdy, thoi gian bdo quan rong sau sdy ngin, gia
tri dinh dudng bi suy giam ctng nhu kha nang tai
hydrate ctia rong con thép.

Hién nay, c6 rat nhiéu cong nghé siy kho khac
nhau da duoc 4p dung trén thé giéi va & Viet Nam,
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nhu sy lanh, sdy nong, sdy bom nhiét két hop buc
xa hong ngoai, sdy vi song mang lai chat luong cao
hon cho san phidm siay. Trong do6, cong nghé siy
bom nhiét da cai thién duoc chat luong ctia rong kho
nhung tac dong nhiét 1a tir bé mat cia rong, nén sy
bién déi chat luong rong van dién ra bén trong rong
trong qué trinh 1am kho, bé mat rong dé bi néng va
kho hon so voi bén trong soi co rong. Cong nghé siy
bom nhiét két hop bic xa hong ngoai da giup gidm
thiéu su bién d6i chat lwong ctia thity san néi chung
(Nguyén Thi My Trang va cs, 2015; Dao Trong Hiéu
va Ngo Dang Nghia, 2005, 2007; Dao Trong Hiéu,
2013) rong twoi sau sdy noi rieng (Yun et al, 2011;
Tae-Hwann et al, 2012; Yingqiang et al, 2014), khac
phuc duoc nhuoc diém cta cac cong nghé sdy bom
nhiét hay sdy duéi mat troi, thoi gian sdy ngan hon,
nhiét do sdy thip hon so véi sdy bom nhiét béi nhiét
duoc sinh ra tir dén hong ngoai. Tia héng ngoai
xuyén qua rong, dong thoi sinh ra nang luong btic xa
hong ngoai tac dong lén nuéc trong rong, ldc nay
nuoc sé dao dong va sinh dong nang, dan dén su va
cham va sinh nhiét. Khi nhiét sinh ra dan dén su
phan tach va khuéch tan nuoc tir tam san pham ra bé
mit san phdm dong déu. Qua trinh sdy sé nhanh
hon, st bién déi xau chat luong san phdm it hon, kha
nang tai hydrat héa sau siy cao hon (Tamas va
Benedek, 2016).

Vi vay, nghién ctru nay tap trung vao t6i uu hoa
sdy rong luc bang cong nghé sdy bom nhiét két hop
bttc xa héng ngoai va so sanh chat luong véi sy bom
nhiét ciing nhu sdy bang nang luong mat troi.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

2.1.1. Vat liéu thi nghiém

Rong luc (Ulva lactuca) tuoi c6 do 4m ban dau
87,96%, duoc thu mua & vinh Nha Trang — Khanh
Hoa. Rong duoc van chuyén trong thiing x6p cach
nhiét va chuyén vé Phong thi nghiém Truong Dai
hoc Cong nghiép Thuc phdm thanh phé Hé6 Chi
Minh trong thoi gian khong qua 18 gio va duogc ria
sach bang nuéc mudi 0,1% trong 5 - 7 phut dé loai b
tap chat. Sau do6, rong duoc ngam trong sorbitol
(dung dich sorbitol tinh khiét do Hang Merck - Duc
cung cap) voi ty 1é 5 - 15%, tiy theo tirmg thi nghiém
trong thoi gian 30 phut véi muc dich dé rong luc kho
c6 kha nang tai hydrat héa (kha nang hoan nguyén
trd lai trang thai gin giong ban dau) va giit mau tu

nhién. Tiép theo rong duoc chan & 85°C trong thoi
gian 10 gidy, dé rdo va sdy bom nhiét phoi hop btrc
xa hong ngoai dén do 4m 20 = 0,3%.

2.1.2 Thiét bi va dung cu thi nghiém

Thiét bi st dung trong nghién cttu la ctia Dtc
(can phan tich, dung cu do do 4m) va cta Truong
bai hoc Cong nghiép Thuc phdm thanh pho Hé Chi
Minh ché tao (thiét bi chan, thiét bi sdy bom nhiét
phdi hop btrc xa hong ngoai). Thiét bi say bom nhiét
phoi hop btrc xa hong ngoai hoat dong theo nguyén
ly: khong khi 4m dwoc quat hut ra tit buong sdy duoc
lam lanh va tach 4m bang gian lanh, sau d6 duoc gia
nhiét bing gian noéng dén nhiét do nhat dinh rdi thdi
qua bé mat nguyén liéu két hop véi gia nhiét nguyén
lieu ning luwong phat ra tir cac dén bic xa hong
ngoai. Khong khi duoc tuan hoan. Thiét bi hoat dong
voi thong s6 nang suat 5 kg rong luc/mé, cong suat
ctia cac bong deén hong ngoai 4,2 kW, tu dong diéu
chinh nhiét do voi sai s6 + 0,1°C va van toc gi6 voi sai
s6 + 0,1 m/s. So d6 cdu tao thiét bi say nhw hinh 1.
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Hinh 1. Thiét bi sdy bom nhiét két hop birc xa héng
ngoai
(1: v6 ti sdy; 2: gid do nguyén licu dang hroi; 3:
nguyén liéu sdy; 4: den bic xa hong ngoai: 5: bo
phéan phan phoi gio; 6: dan lanh; 7: din ngung (dan
nong); 8 mdy nén lanh; 9: van tiét luru).
2.2. Phuong phap nghién ctu

Nghién cttu da ap dung phuong phap quy hoach
thuc nghiém dé nghién ctru anh huéng dong thoi ciia
4 yéu t6 vao: nhiet do say Z, (°C), ndong do sorbitol Z,
(%), chiéu day nguyén liéu Z, (cm) va van toc gi6 Z,
(m/s) dén ty le tai hydrate hoa rong luc sau khi sdy
Y%). Ma tran thi nghiém duwoc xay dung theo
phuong an qui hoach thuc nghiém bac 1 ctia Box-
Wilson. S6 luong thi nghiém theo phuong 4an nay
duoc tinh theo cong thitc (Pham Van Lang va Bach
Quoc Khang, 1998; Mahmoud va Seid, 2017): N = 2™
+N,
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Trong d6: 2™1a s6 thi nghiém & mirc trén va dudi
(m 14 s6 yéu t6 anh huéng); N,- s6 thi nghiém & mtc
trung tam.

Voéi s6 yéu t6 dau vao m = 4 va chon so thi
nghiém & mtc trung tam N, =4 thi so thi nghiém la:

N=2*+4=20 (1)

Bién thuc Z, , Z, , Z; Z, chuyén sang bién ma moi
khong tht nguyén X, X, X5 X, theo cong thic sau:

7 -7
Xi _ i i0 (2)
AZ

i

AZ. = Zy~Zy
' 2
X; — bién ma hoa cta yéu t6 thiri (i=1-4); Zy, Z,,
Z, bién thuc cta yéu t6 tht i & muc trén, mac co s&
va murc dudi; AZ- khoang bién thién cta yéu to thi i;
Zi, Zio, Zig O gia tri ma hoa-1; 0; +1.

®

Mtic bién thién, khoang bién thién va gia tri ma
hoa ctia ctia cac yéu t6 duoc lua chon theo bang 1.
Bang 1. Mtrc bién thién, khoing bi€n thién va bién

ma hod ciia cac yéu t8 Z;
Cac yéu t6 anh huéng
Z Z,(%) |Zs(cm)| Z,
Céc muc (°C) | Nong | Chiéu | (m/s)
Nhiét do day Van
do | sorbitol | nguyén | toc
lieu sdy | gi6
Muc trén (+1) 50 15 3 3
Mttc co so (0) 45 10 2 2
Mitc dudi (-1) 40 5 1 1
Khoang bién thién| 5 5 1 1
AZ,

Phuwong trinh clia ham muc tiéu ty 1é tai hydrat
hoa Y bi€u dién dang bac 1 (Dov et al, 2009):

m m=1 m
Y=b, +lebixi +Zl: Zlbijxixj @
i= =l j=it+
2.3. Phuong phéap x4c dinh mot s théng sé ciia
qua trinh siy
Nhiét do dong khi sdy duoc xac dinh bing thiét
bi do nhiet do dieén tr hién s6 ma hiéu SGK-MF-904
(Hong Kong), khoang do -40°C - 200°C, sai s6 0,5°C.
Van toc gi6 duoc xac dinh bang thiét bi do toc do gi6
Testo 405 -V, (Puc).
Do 4m vat lieu sdy duoc xac dinh bang phuong
phap sdy dén khéi lvgng khong d6i & 105°C. Muc do

bién d6i do 4m trong qua trinh siy duoc tinh theo
cong thuc thuc nghiem (Nguyén Thi My Trang va
cs, 2015): W, (%) = 100 - [G,(100 - W))]/G,, trong
dé6: Gy, G, 1a khoi luong ctia nguyén liéu truée va sau
khi sdy (g); W;, W, 1a do 4m ctia nguyén liéu triroc va
sau khi sdy (%). Thoi gian sdy la khoang thoi gian
thuc hién mot mé sdy duoc tinh tir lac bat dau siy
dén khi san phdm dat do kho theo yéu cau cong
nghé 20% va duoc xac dinh bang déng ho do thoi
gian thong dung.

Ty 1é tai hydrat héa H, (%): can 20 gam (m,)
rong luc da duoc sdy kho cho vao vao 250 ml nudc
cat. Sau 15 phut vét rong luc ra, dé rao nuéc trong 5
phut va can khéi luong mau rong luc da ngam nuoc
(m,). Ty lé tai hydrat hoa ctia rong luc tinh theo cong
thuce: H, (%) = (m, - m;)/m; (Nguyén Thi My Trang
va cs, 2015).

Chat luong cdm quan cta rong luc kho duoc
danh gia theo phuong phap cho diém véi thang diém
20 mo6 phong theo TCVN 3215-79. Hoi déng danh gia
gébm 7 thanh vién, bang diém cam quan duoc xay
dung 6 bac theo thang diém tir 0-5 diém.

binh luong protein va nito téng s6 theo tiéu
chuén Viet Nam TCVN 3705: 1990.

Xac dinh téng s6 vi sinh vat hiéu khi (Kl/g) theo
TCVN 5367: 1991; Escherichia coli (Kl/g) theo
TCVN 7924-2008; Coliforms (Kl/g) theo TCVN 4882:
2007; Samonella sp. (K1/g) theo TCVN 4829: 2005;
Vibrio cholerae (Kl/g) theo TCVN 7905-1: 2008;
Staphylococcus aureus (K1/g) theo TCVN 4830-1:
2005.

2.4. Phan tich dit lieu

Mobi nghiém thic duoc 1ap lai 3 lan. Phan tich
thong ke, ANOVA va t6i uu hoa bing phan mém
Statgraphics centurion XVI va Excel.

3. KET QUA VA THAO LUAN

3.1. T6i wu hoéa sdy rong luc

Dua vao két qua khdo sat mién t6i vu, véi ndng
do sorbitol tir 5 - 15%, van toc gié thay d6i trong
khoang 1 - 3 m/s, chiéu day nguyeén liéu sdy 1-3 cm
va nhiet do sdy trong khoang 40-50°C, khi ting nong
do sorbitol, thoi gian sdy cang dai, chat luong cam
quan, ty 1é tai hydrat hoa ctia tom sdy cang thap.
Néng do sorbitol hon 15%, chat luong cdm quan, ty lé
tai hydrat hoa ctia rong luc sdy thdp hon so véi nong
do 5 - 15%. Toc do gio 1on hon 3 m/s, rong sy co ty
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lé tai hydrat hoa va chat luong cam quan thap hon
khi rong sdy voi toc do gi6 1 - 3 m/s. Nhiet do say
45°C cho rong kho c6 chat lugng cadm quan va ty lé
tai hydrat hoa dat mic cao hon so v6i cac nhiét do
khac. Chiéu day nguyén liéu sdy 16n hon 3 cm, thoi

gian sdy kho rong kéo dai, ty lé tai hydrat hoa thap
hon khi sdy rong véi chiéu day nguyén liéu tir 1 - 3
cm (Bang 2). Ty 1é tai hydrat dao dong tir 77,56% dén
83,92% trong khoang toi wu va 81,42% & thi nghiém
trung tam.

Bang 2. Ma tran va két qua thi nghiém theo md hinh bac 1 ciia Box-Wilson

S6 TN Z Z, Z, Z X X, X, X, Xy X3 X Xos KXot Xay Y
S6 TN trong | 40,0 | 50 | 1,0 | 1,0 -1 -1 -1 -1 +1 +1 +1 +1 +1 +1 | 80,82
phuongan | 500 | 50 | 1,0 | 1,0 | +1 -1 -1 -1 -1 -1 -1 +1 +1 +1 | 81,92
2k 40015030 | 1,0 | -1 | +1 | 41 | 1 | -1 | 1 | 41 | +1 | -1 | 1 |8298
40,0 | 50 | 3,0 | 3,0 -1 -1 +1 +1 +1 +1 -1 -1 -1 +1 | 79,40
50,0 | 150 | 1,0 | 1,0 | +1 +1 -1 -1 +1 -1 -1 -1 -1 +1 | 80,01
40,0 | 150 | 3,0 | 3,0 -1 +1 +1 +1 -1 1 - +1 +1 +1 | 81,60
50,0 | 50 | 1,0 | 3,0 | +1 -1 -1 +1 -1 1 +1 +1 -1 -1 | 80,35
40,0 | 50 | 3,0 | 1,0 -1 -1 +1 -1 +1 -1 +1 -1 +1 -1 | 83,23
40,0 | 150 | 1,0 | 1,0 -1 +1 -1 -1 -1 +1 +1 -1 -1 +1 | 77,76
50,0 | 5,0 | 3,0 | 1,0 | +1 -1 +1 -1 -1 +1 -1 -1 +1 -1 | 83,31
50,0 | 150 | 3,0 | 3,0 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 | 84,98
50,0 | 150 | 3,0 | 1,0 | +1 +1 +1 -1 +1 +1 -1 +1 -1 -1 | 83,72
50,0 | 150 | 1,0 | 3,0 | +1 +1 -1 +1 +1 -1 +1 -1 +1 -1 | 81,53
40,0 | 50 | 1,0 | 3,0 -1 -1 -1 +1 +1 +1 -1 +1 -1 -1 | 78,03
50,0 | 50 | 3,0 | 30 | +1 -1 +1 +1 -1 +1 +1 -1 -1 +1 | 81,02
40,0 | 150 | 1,0 | 3,0 -1 +1 -1 +1 -1 +1 -1 -1 +1 -1 | 77,90
S6 thi 45,0 1 10,0 | 2,0 | 2,0 0 0 0 0 0 0 0 0 0 0 |81,42
nghiém 45,0 1 10,0 | 2,0 | 2,0 0 0 0 0 0 0 0 0 0 0 |81,42
O tam 45,0 1 10,0 | 2,0 | 2,0 0 0 0 0 0 0 0 0 0 0 |81,45
45,0 | 10,0 | 2,0 | 2,0 0 0 0 0 0 0 0 0 0 0 | 81,42

Phan tich thong ké cho thay sai s6 chudn ctia tat
ca cac mau déu nhé hon 5% voi mirc thong ke co y
nghia (p<0,05), dong nghia voi ty 1é tai hydrat hoa
san pham sy bi anh hudng bdi ca 4 yéu t6 dau vao la
nong do sorbitol, nhiét do sy, chiéu day nguyen lieu
sdy va van toc gio. Trong do chiéu day nguyén liéu
sdy co tac dong manh nhat dén ty 1é tai hydrat hoa
san phidm sdy (b, = 1,37), ti€p dén nhiét do say (b, =
0,95), van toc gié (b, = -0,55) va sau cung la néng do
sorbitol (b,= 0,15) (p< 0,05). Nhu vay, khi chiéu day
nguyén litu sdy cang cao, nhiét do sdy cang cao,
nong do sorbitol ngam nguyén liéu sdy cang thap,
van toc gio cang cao dan dén ty lé tai hydrat hoa cao.
Mo hinh thuc nghiém va moé hinh tién doan déu dua
ra két qua ham bac 1 c6 y nghia vé mat thong ke
(p<0,05), do @6 giira ly thuyét va thuc nghiém la phu
hop va dam bao d¢ tin cay trong nghién ctu thuc
nghiém. M6 hinh sfly tuan theo phuong trinh tuyén
tinh bac 1 béi thoi gian sdy cang dai, chat lwong cam
quan cua rong luc cang giam, kha nang tai hydrat
hoa ciing gidam. Bang két qua phan tich ANOVA mo6
hinh d4p tmg ciing chi ra méi twong quan chit ché

70

gitta cac yéu to tac dong da nghién ctru 1én ham muc
tieuY (R?>0,9).

Bang 3. Két qua phan tich ANOVA mé hinh d4p tmg

He s Giatrib | Gia tri thuc | Gia tri p
Hing s6 b, 81,21 <0,0001"
A:Nhietdo sdy| b, 0,95 0,0000
Xy
B: Nong do b, 0,15 0,0368
sorbitol (Xy)
C: Chiéu day b, 1,37 0,0000
nguyén lieu (X5)
D: Van toc gié by -0,55 0,0000
Xy
X, X, by, 0,305 0,0008
X, X, by _0,21 0,0062
X, X, by, 0,42 0,0001
X, X by 0,64 0,0000
X, X, by 0,75 0,0000
X, X, by, 20,22 0,0056

Sau khi tinh toan va kiém tra, ddm béo su tuong
thich cia mé hinh toan hoc vo6i thuc nghiém, mo
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hinh toan hoc duoc xac dinh la phuong trinh tuyén
tinh:

Y= 8L21 + 095X, + 015X, + 1,37X; - 0,55X, +
0,305X.X, - 021X.X; + 042X X+ 0,64X.X;+ 0,75X.X
0,22X,X, ®)

Giai phuong trinh héi quy ham thoi gian sdy Y
béang cach dao ham riéng déi véi mdi yéu t6 X; va cho
bang 0 ta duoc hé 4 phuong trinh tuyén tinh. Giai hé
phuong trinh nay, duoc gia tri toi wu dang ma ctia cac
yéu t6 vao X;, X, X; va X, nhu sau:

X, =1,5
X, =0,2
©®)
X,=0,6
X, =-0,2

Thay cac gia tri X, X, X3 X, tir cong thuc (6) vao
cong thite (5) xac dinh duoc gia tri t6i wu caa ty 1é tai
hydrat héa 1a Y= 83,55%.

Chuyén sang gia tri thuc cta cac yéu t0 X; theo
cong thuc:

Thay gia tri X, X,, X; tir cong thirc (6) vao cong
thirc (7), co gia tri t0i wu dang thuc ctia cac yéu to
vao nhu sau:

Z,=15*5+40=47,5°C  (8)
Z,=02*5+10=11%  (9)

Z,=0,6*142=2,6cm  (10)
Z,=02*1+2=1,8m/s (11)

Nhu vay, ché do t6i uu siy rong luc bang
phuong phap sdy phoi hop bom nhiét va bitc xa hong
ngoai nhu sau: nong do sorbitol 11%, nhiét do khong
khi trong budng siy 47,5°C va toc do dong khi say
1,8 m/s va chiéu day nguyén lieu sdy 2,6 cm. Ung véi
ché d¢ sdy t6i uu ctia cAc yéu t6 vao néu trén thi ty le
tai hydrat hoa dat gia tri cao nhat Y, .= 83,55%.

Trén co s& cac thong s t6i wu da tim dwoc, da
tién hanh 3 thi nghiém lap lai & ché do toi wu ctia cac
yéu t6 vao: nong do sorbitol 11%, nhiet do khong khi
trong budng sy 47,5°C va toc do dong khi say 1,8
m/s va chiéu day nguyén liéu siy 2,6 cm. Két qua thi
nghiém x4c dinh cac chi tiéu chat luong san phim

Z =X.AZ + Z? ™ duoc ghi trong bang 4.
Bang 4. Két qua thi nghiém sdy tai cac thong sé t6i tu
Th1 Nhlet dq Nong do Chle}l dfiAy Van téc gio ThoqA/glan Ty 16 tai hydrat C},lat luong
nghiém | dong khi | sorbitol | nguyén liéu Z.m/s) say hoa (H.. %) cam quan
sdy (2,°0)| (2, %) | sty Zyem) | " (z, h) (Q, diém)
1 47,5 11 2,6 1,8 3,50 83,50 18,39
2 47,5 11 2,6 1,8 3,48 81,36 18,38
3 47,5 11 2,6 1,8 3,52 81,59 18,38
Gia tri trung binh 3,50 82,15 18,38

Bang 4 cho thiy, sai s6 giita tinh toan va thuc
nghiém déi véi cac ham ty 1é tai hydrat héa H, 1a
1,4% (mho hon 5%), vi vay két qua nghién ctu xac
dinh cac thong s6 t6i wu clia qua trinh siy rong luc
dam bao do tin cay.

Ngoai viéc xac dinh ham ty lé tai hydrat hoa H,,
da tién hanh xac dinh thoi gian sdy (z, h) va chat
luong cam quan san phim sy (Q, diém). Ung voi
ché do sdy t6i uu ciia cac yéu t6 vao nhu trong bang
4, thi thoi gian sdy va chat luong cdm quan ctia rong
luc kho c6 gia tri twong tmg 1a 3,5 h va 18,38 diém.
biéu kién nay phu hop vé mit cong nghé va thuc tién
khi phan tich so sanh trong diéu kién ctia Viet Nam,
ciing nhu cac cong bo trén thé gidi vé sdy rong luc
kho bang cong nghé sdy bom nhiét két hop buc xa
héong ngoai (Yun et al, 2011; Yingqiang et al, 2014).

Su khac biét vé van toc gié so voi cong bo trén thé
gi6i c6 thé do ham 4m trong dong khi, dic tinh
nguyeén lieu rong (loai rong, chat luong rong, ving
sinh trudng, giai doan rong dugc khai thac, ky thuat
khai thac va bao quan rong).

3.2. Xac dinh moét s6 chi tiéu chat hegng san
pham rong luc kho

Dua trén céac diéu kién t6i wu sdy rong luc bang
cong nghé bom nhiét két hop bic xa hong ngoai,
tién hanh danh gia chat luong rong luc kho song
hanh véi rong luc duoc sdy bing khong khi néng va
sdy dudi anh ning mat troi. Rong nguyén liéu siy
duoc chudn bi va phan 16 giong nhau 4p dung bing 3
cong ngheé say khac nhau. Chat luong san phim rong
luc kho gidm dan theo th tu: sidy bang bom nhiét
phoi hop buc xa héng ngoai, sdy bing khong khi
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nong va say dudi mat troi (Bang 5). Rong luc siy
bang bom nhiét phéi hop bitc xa hong ngoai cé chat
luong tot nhat ca vé cAm quan, vat Iy, hoa hoc ciing
nhu vi sinh vat, diéu nay ciing duoc khing dinh trong
cac cong bo truoc day (Yun et al, 2011; Yingqiang et
al, 2014). Yun et al. (2011) chi ra, cau tric vi mo cta
soi co rong duogc lam kho bang tia hong ngoai tuong
tw nhir mau tuoi. Rong sdy kho bing tia hong ngoai
it co ngot khi sdy kho, mau sic tuoi sang hon va kha

nang bu nuodc t6t hon cac san phdm sy bing cong
nghé chi bom nhiét. Mau sic rong kho siy bing bom
nhiét két hop bitc xa hong ngoai c6 gia tri xanh luc
cao hon rong siy bang khong khi néng va sy dudi
mat troi.

Khong tim thdy su khac biét dang ké nao vé gia

tri protein, DMA hoac L gitta tit cd cac mau da sy
kho (Yun et al, 2011; Yingqiang et al, 2014).

Bang 5. Diéu kién sdy va chat lugng ciia san phdm rong luc kho
o Pon vi Qiéu kien say )
Thong so6 say tinh S4y bom nhiet két | Say bang khong khi | Say duéi anh nang mat
hop BXHN nong troi
Noéng do sorbitol % 11 11 11
Nhiét do say °C 475 55-70 33-36
Van toc gio m/s 1,8 1,8
Chiéu day nguyén liéu cm 2,6 2,6 2,6
say
Do 4m rong ban dau % 87,96 87,96 87,96
Do 4m rong sau khi sy % 20+0,3 20+ 0,7 24+0,3
Chi tiéu cam quan Chat luong cam quan
Mau sic Mau dic trung cia | Mau xanh luc nhung Mau hoi xanh dam
rong mau xanh luc, khong l6ng lanh nhung khong tuoi
long lanh
Mui Mui thom dac trung | Mui thom dic trung Mui thom dic trung
ctia san phdm rong | ctarong kho, khong | ctarong kho truyén
kho, khong c6 muila| c6 muila, hoi cé mui |thong, khong cé mui la,
hoi khét hoi c6 mui hoi khét
Vi Vi dac trung rong | Vihoi ddc trung rong | Vi it dic trung rong luc
luc tuoi luc tuoi tuoi
Trang thai Dai, mém, khong it dai, mém, khong | Kém dai, mém, khong
nhin, it nhot, rong | nhin, it nhoét, rong luc | nhin, it nhot, rong luc
luc than khong bi | than khong bi dut, than | than khong bi dut, than
dut, thAn co mau |c6 mau xanh nhung hoi| ¢6 mau xanh nhung
xanh khong sim sam. hoi sam.
mau.
Chi tiéu vat ly Két qua vat ly
Cuong @6 mau xanh luc 57,77 49,32 35,88
Ty 1é gay vun 3 8 12
Ty 1é tai hydrat hoa % 83,55+ 2,01 71,52 + 2,04 63,26 + 2,09
Luong tap chat % 0 0 0
Hoat 6 nuéc 0,44 £ 0,03 0,52 + 0,03 0,59 + 0,04
Thoi gian h 3,55 45 24
Chi tiéu hoa hoc Két qua hoa hoc
Chat xo téng so % 32,28 + 0,04 32,28 + 0,04 32,28 + 0,04
Protein téng s0 % 43,92 + 0,09 4392 + 0,09 43,92 + 0,09
Chi tiéu vi sinh vat Két qua vi sinh vat
Téng s6 vi sinh vathiéu | Kl/g 2,0x 10° | 3,0 x 107 | 3,8 x 107
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khi
E. coli Kl/g - - -
Coliforms Kl/g - - -
Samonella Kl/g - - -
V. cholerae Kl/g - - -
S. aureus Kl/g - - -
“”. Khong phat hién

Vi khuén hiéu khi cta rong luc kho trong khong
khi duoc lam nong tiang sau khi sdy, nhung ty lé ting
thap hon ¢ rong siy bing cong nghé bom nhiét két
hop btic xa héng ngoai. P9 bén cit va do xuyén thiu
ctia rong kho hong ngoai xa twong doi thap hon.
Ngoai ra, siy rong bing tia hong ngoai xa tiéu thu it
ning luong hon so voi sdy bang khong khi néng
(Tae-Hwann et al, 2012). Trong nghién ctu nay,
rong luc duoc sidy bom nhiét két hop btic xa hong
ngoai c6 chat luong rat tot va ddm bao tiéu chudn vé

sinh an toan thuc phdm theo quy dinh hién hanh cia
Bo Y t&, hoan toan c6 thé trién khai & quy mo cong
nghiép hodc chuyén giao cong nghé cho nguoi dan
dé dap tmg nhu cau vé chat luong san phim ngay
cang cao ctia nguoi tiéu dung trong nudc va trén thé
gioi. Ngoai san phdm rong luc sdy, cong nghé siy
bom nhiét két hop biic xa héng ngoai sé duoc tng
dung nhiéu trong linh vuc cong nghé sau thu hoach
g6p phan dam bao chat luong cac san phidm cé
nguédn goc tir tr nhién.

Hinh 2. Hinh anh sdy rong luc bing bom nhiét phdi hop birc xa hdng ngoai
Ghi chi: Rong luc tuoi; b) Rong luc trong thiét bi sdy phoi hop bom nhiét va BXHN; ¢) Rong luc kho

4. KET LUAN

Tur két qua nghién ciru thue nghiém da thiét lap
duoc phuong trinh tuyén tinh Y= 81,21 + 0,95X, +
015X, + 137X, - 0,65X, + 0,305X.X, - 02I1X.X; +
042X, X+ 064X+ 0.75X,X 0,22X,X, d€ biéu dién
moi quan hé giira ty 1é tai hydrat hoa Y véi nhiét do
sdy X,, nébng do sorbitol X,, chiéu day nguyén liéu
sdy X, va toc do gié X,, trong d6 chiéu day nguyén
lieu sdy X, 1a yéu t6 c6 anh hudng 16n nhat dén ty le
tai hydrat hoa san phidm rong luc sdy. Thoi gian siy
toi uu & 3,55 gior va ty 1é tai hydrat hoa dat 83,55% khi
gi4 tri cac yéu t6 dau vao tuong tmg nong do sorbitol
11%, nhiét do say 47,5°C, chiéu day nguyeén liéu say
2,6 cm va van toc gi6 1,8 m/s. Rong luc siy & diéu
kién t6i wu nay dat chat luong cam quan, vé sinh an
toan thuc phdm va c6 chat luong dinh duong vuot
troi so voi cac phuong phap sdy bing khong khi

néng va siy dudi anh ning mat troi. Két qua nghién
ctru 1a co s& quan trong dé hoan thién cong nghé va
trién khai tng dung rong rai trong san xuat.
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STUDY ON SOME PARAMETERS EFFECT OF INFRARED - ASSISTED HEATING PUMP DRYING
FORTHE REHYDRATING ABILITY OF GREEN ALGAE (Ulva lactuca) AFTER DRYING
Hoang Thai Ha, Le Thi Hong Anh, Nguyen Thi Thao Minh,

Nguyen Thi Phuong, Nguyen Thi Thu Huyen,
Vo Van Phang, Dang Xuan Cuong

Summary
The article focused on optimizing the drying conditions of green seaweed purchased at Nha Trang fishing
port by infrared radiation-assisted heating pump technology according to Box-Wilson’s first multifactor
experimental model based on the target function drying time. Sensory, physical (re-hydration capacity,
impurities, water activity), chemistry (nitrogen and total protein), and microorganism (total aerobic
microorganisms, £. coli, Coliforms, Samonella, V. cholerae, S. aureus) were evaluated on drying squid by
using 03 different methods (infrared radiation — assisted heating pump technology, heat pump technology,
and sun drying). The experiments showed that the equation Y= 81.21 + 0.95X, + 0.15X, + 1.37X, - 0.55X, +
0.305X.X, - 0.21X X, + 042X, X+ 0.64X.X;+ 0.75X,X 0.22X,X, exhibited the correlation between the rate of
re-hydration (Y,%) and the impact factors drying temperature (X,), sorbitol concentration (X,), drying
material thickness (X;) and wind speed (X,), in which the drying material thickness (X;) had a stronger
effect on drying time than other factors. Optimal drying conditions were sorbitol (11%), drying temperature
(47.5°C), drying material thickness (2.6 cm), wind speed (1.8 m/s) and the rate of re-hydration (83.55%).
Dried green seaweed under optimum conditions for sensory quality, food hygiene and safety and higher

safety than the air drying and sun drying methods.

Keywords: Green seaweed, heat pump, infrared radiation, drying, Box-Wilson.
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