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Tém tit. Bai bao nay tap trung vao quy trinh san xuat bot rong nho hoa tan tir loai rong Caulerpa
lentilliera sinh truéng & vung bién Cam Ranh — Khanh Hoa. Cong doan khir tanh bang NaHCO; & cac
nong do (0,3% + 0,7%) trong thoi gian tir 10 dén 30 phut theo ty 1¢ nguyén liéu/dung dich NaHCO; la 1/4
(v/v), chiét dich véi su hd trg clia pectinase ¢ cac nong do (0,3 — 0,7%) trong thoi gian 20 dén 60 phut &
nhiét do 40°C, va téi wu hoa cong doan sdy phun bang phuong phap bé mat dap tmg Box-Behnken
(maltodextrin (5- 15%), nhiét d¢ say (155 — 175°C), va téc d6 dong nhap lidu (20 - 30 ml/ph)) di duoc
nghién ctru. Két qua cho thay, dung dich NaHCOs 0,5%, ti 1¢ rong nho/dung dich NaHCOj 14 1/4 (v/v) va
thoi gian 20 phut ngadm da loai bd hoan toan mui tanh cta rong nho. biéu kién chiét dich c6 su hd tro cua
pectinase 0,5% trong 40 phut & nhiét do 40°C, va pH tu nhién ciia rong nho 14 tot nhat. Bt rong nho hoa
tan c6 chat lwong tét nhat thu duoc ¢ diéu kién tbi vu 1a nhiét do siy phun 164°C véi ty 16 maltodextrin 1a
11% va téc d6 dong nhép liéu 23 ml/ph.

Tir khéa. Caulerpa lentilliera, chiét, enzym pectinase, khir tanh, sdy phun.

STUDY ON PRODUCTION PROCESS OF
(Caulerpa lentillifera) INSTANT GRAPE SEAWEED POWDER

Abstract: The paper focused on the production process of instant grape seaweed powder from
Caulerpa lentilliera grown in the coast Cam Ranh — Khanh Hoa. Deodorant fishy step of grape
seaweed using NaHCOj at other concentration (0.3% + 0.7%) for 10 to 30 min with the ratio of
material and NaHCOj solution is 1/4 (v/v), the enzyme pectinase — assistant extraction in other
enzyme concentration (0.3 — 0.7%) for 20 to 60 minutes at 40°C, and the drying spray
optimization using the surface method of Box-Behnken (maltodextrin (5- 15%), drying
temperature (155 — 175°C), and liquid feed speed (20 - 30 ml/minutes)), were studied. The
results showed that the solution NaHCO3 0.5%, the grape seaweed-to-solution NaHCOj3 ratio of
1/4 (v/v), and the soaking time of 20 minutes helped the full movement for deodorant fishy of
grape seaweed. The 0.5% enzyme pectinase - assisted extraction condition for 40 minutes at
40°C and natural pH of grape seaweed was the best. The best instant grape seaweed powder was
collected at the optimization condition, for example, spray drying temperature of 164°C with
11% maltodextrin and liquid feed speed of 23 ml/min.

Keywords: Caulerpa lentilliera, extraction, enzym pectinase, deodorant fishy, spray drying.

1. LOI GIOI THIEU

Rong nho, hay con dugc goi 1a trimg ca hoi xanh hay nho bién, 1a mot loai rong bién c6 tén khoa hoc
1a Caulerpa lentillifera. Trén thé gi6i, rong nho moc ty nhién va dugc trong nhiéu & Nhat Béan, Philippin
va Thai Lan [1]. O Viét nam, rong nho dugc trong nhiu & cac tinh duyén hai Nam Trung B nhu Khanh
Hoa, Binh Thuén, Phu Yén.

Rong nho 1a thyc ph:?im ¢6 gia tri dinh dudng cao va da duoc stir dung tir 1au & Nhat Ban nhu mét loai
rau. Rong nho chira nhiéu axit amin thiét yéu nhu histidine, isoleucine, lysine, methionine, phenylalanine,
threonine, tryptophan, valine, axit glutamic, axit aspartic. Ngoai ra, rong nho con chura nhiéu vitamin,
khoang chat va nguyén t6 vi lugng nhu vitamin A, vitamin C, canxi, magie, kali, natri, phospho, iot, sat
[1]. Trong thuc té, rong nho 1a mot loai rong bién quy c6 gia tri dinh dudng cao, nhiéu vitamin, chat
khoang, sinh t6 da luwgng va vi luong nhu: iot, canxi, vitamin A, vitamin B, vitamin C, cac acid amin ...
nén rét hira ich cho strc khoe va hd tro nhiéu cho viéc chita bénh cho ngudi nhu: phong bénh ung thu,
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chita tri bénh tiéu duong, bénh budu ¢, rat tét cho nhuan truong va giai doc gan, giam cholesterol, on
dinh huyét ap, tim mach, tot cho mat, , xuong khép, ... Ngoai ra rong nho con 1a san pham lam dep da
cho phu nir. Rong nho duoc dung thuong ngay chung véi cac loai thyc pham khac.

Bt rong nho la mot loai thyc pham bd dudng, dé sir dung va c6 kha nang tiéu thu t6t & thi truong noi
dia cling nhu c6 tiém ning xuat khau cao. Hién nay di c6 mot sé quy trinh san xuat bot rong nho va nuge
udng rong nho do Trudng Pai hoc Nha Trang nghién ciru [2-7]. Cac quy trinh ndy déu bao gém cong
doan chan rong nho bang nuréc néng va ngdm rong nho trong dung dich sorbitol. Cong doan chén gitip bat
hoat enzyme va gilt mau xanh cho rong nho. Cong doan ngém sorbitol giup 6n dinh céu trac té bao rong,
tang cuong kha nang tai hydrat hoa cua ching sau sdy va on dinh hoat tinh chéng oxy hoa cua chung [2,
3,8,9]. Tiép d6 rong nho dem sdy kho sdy kho bang thiét bi siy birc xa hong ngoai két hop say lanh, xay
(nghién) va ray dé thu duoc bot rong nho thanh pham [2, 4, 5, 6].

Tuy nhién, viéc xir Iy rong nho bang phuong phap chan, ngam rira kha phtrc tap, mit nhiéu thoi gian
va chi phi cho viéc Xu ly nguyén liéu. San pham rong nho thu dugc thuorng cd mui tanh. va qua trinh xur
1y nhiét ¢ thé 1am ton that cac vitamin tu nhién va c6 thé anh huong dén sic té ciia rong nho. Do d6, can
¢6 quy trinh xir 1y don gian giup khir mui tanh cta bot rong nho thanh pham hiéu qua. Bén canh d6 sir
dung pectinase thuy phan thu dich bao ton duoc gia tri dinh dudng cta rong nho [10, 11], va cong ngh¢
say phun [12], tao san pham bot rong nho hoa tan 1a gidi phap httu ich néng cao chat luong san pham. Bot
rong nho hoa tan rat thuan tién sir dung dé pha dd udng giai khat va tang luc, khoang chat, vitamin, cho
nguoi dung, dac biét trong dleu kién lao dong, hoc tap voi cuong do cao hogc dung cho vén dong vién thé
thao c6 kha ning tiéu th u tot & thi truong ndi dia ciing nhu 6 tiém ning xuét khau cao.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu rong nho

Rong nho (Caulerpa lentilliera) tuoi sinh truong ¢ ving bién Cam Ranh — Khanh Hoa, da qua so ché
xtr 1y (loai bd phan than bod va phan bi hu hong) tai co so san xuit dé thu rong dat tiéu chuén chét lugng
co s, cu thé: Chiéu dai < 5cm véi sb hat cau rong tir 98-120 hat, duong kinh trung binh rong nho 9,530
+ 0,302 mm, duong kinh trung binh cua hat cau rong nho 2,120 + 0,133 mm, va duong kinh trung binh
ctia than rong nho 1,9100 + 0,0123 mm. Rong nho duoc boc trong cac tai PE kin, c6 dém 16p gidy thim
nude bén dudi va duge van chuyén vao thanh phd Hd Chi Minh dé 1am nguyén liéu nghién ctru. Enzyme
pectinase c6 hoat d§ 2600UI/ml (Pectinex Ultra SP-L, Thuy S7) dugc mua tai cong ty TNHH Brenntag
Viét Nam, ¢6 nhiét d6 hoat dong t6i wu 1a 40°C & pH 4,5. Nong do thich hop tir 0,3 dén 0,7%, thoi gian
thity phan tir 20 dén 60 phut, dugc bao quan & 5 — 10 °C. Cong ty ¢ dia chi ¢ s6 202, dudng Hoang Vin
Thuy, phudng 9, quan Phii Nhuén, thanh phd HS Chi Minh.

2.2. Phwong phap nghién ciru

2.2.1. Thiét ké thi nghi¢m
| Xu 1y khir tanh I 1. Xac dinh néng d6 NaHCO,
2. Xéc dinh thoi gian ngdm

So d bb tri thi nghiém tong quat
< 1. X4c dinh nhiét do thiy phan

| Chiét dich 2. Xéc dinh thoi gian thiy phan
3. Xéc dinh nong d6 pectinase
Sav ohun 1. X4c dinh nhiét do siy
| yP 2. Xac dinh g}"f 1é Maltodqxtrin
l 3. X4 dinh toc d6 dong cap liéu
| Dong goi |
Hinh 1: Nguyén li¢u rong nho. Hinh 2: So d0 tong quét quy trinh san xuat bt rong nho hoa tan.
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Phwong phap xir Iy mii tanh: Tién hanh khao sat NaHCOj; & cac ndng d6 (0,3% + 0,7% ) véi bude nhay
0,1% v&i mau dbi chung, trong thoi gian tir 10 - 30 phut véi bude nhay 5 phut, ty 1& nguyén liéuw/dung
dich NaHCOs= %. Tién hanh danh gia do quang, ty 1¢ dich chiét dé lya chon néng d6 NaHCO; va thoi
gian ngam thich hop.
Phuong phap thily phan: Tién hanh nghién ctru dnh huong cia cic yéu té dén qua trinh thily phéan:
bang pectinase nong dd (0,3 — 0,7%) vdi budc nhay 0,1 %, thoi gian thiy phan (20 — 60 phut) voi bude
nhay 20 phit, nhiét do thuy phén 1a 40°C, Tién hanh d4nh gia do mau, do d6 nhdt, do ti 1& dich chiét va ti
1¢ ba thu dugc, ham luong gluxit c6 trong dich chiét lya chon ndng d6 pectinase va thoi gian thiy phan
rong nho thich hop.
T6i wu qua trinh siy phun: khao sat diéu kién t6i wu hoa qua trinh siy phun bt rong nho bing bang
phuong phap bé mit dap tng, st dung mo hinh thiét ké Box-Behnken cho 3 yéu t6 cia phan mém Design
Expert 7.0 v6i cac thong s6 bién nhu sau: ty 1¢ b sung thém chat tro siy maltodextrin (5- 15%) va nhiét
d6 say phun & (155 — 175°C) tdc do dong nhap liéu (20 — 30 ml/ph). Ham muc ti€u 1a trén hi¢u sut thu
hdi bot rong nho, va d¢ am. Gia tri ma hoa cua cac yéu td dugc trinh bay trong bang 1. BS tri thi nghiém
va két qua t6i vu dugc trinh bay & bang 4.

Bang 1: Bang gi4 tri md héa cuia cac yéu td thuc nghiém.

Bién doc lap Ky hiéu M3 hoa

-1 | 0 | +1
Nhiét d¢ dau vao (°C) A 5 10 15
Ty 1¢ Maltodextrin (%) B 155 165 175
Tbc d6 dong chay (ml/ph) C 20 25 30

2.2.2. Cac phwong phap phén tich

- Banh gia cam quan dya theo TCVN 3215-79 ¢6 sy hiéu chinh;

- Xac dinh d6 4m va téng ham luong chat kho theo TCVN 5102-1990;

- X4c dinh d6 nhét bang nhét ké $720, S750 (Canon, USA);

- Phan tich mau theo phuong phap do mau su dung thlet bi Clorimeter;

- Hiéu suét thu hdi san pham say phun dua trén hidu sb khdi luong san pham sau say phun so véi khéi
luong chat kho trong dich nhap liéu.
2.3.Phwong phap xir Iy s6 liéu

Thi nghiém lap lai 3 1an va thé hién két qua dudi dang trung binh 3 1an lap lai + d6 léch chuan. Mo

phong dit lidu bang phan mém MS. Excel 2010. Thiét ké thi nghiém theo mé hinh Box-Behnken, phan
tich ANOVA, héi quy, mbi trong quan va t6i vu hoa bang phdn mém Design Expert 7.0.

3. KET QUA VA THAO LUAN
3.1. Thanh phéan dinh dudng cua rong nho phe liéu
Phén tich mot s6 thanh phan ctia rong nho phé liéu nhu ham luong béo, dam, acid ascorbic, vitamin A,
dd am, tro tong, Ca, Mg, Mn, P, K, Na, Zn, Cu, Fe, Cd, Pb, As, Hg, lod da co Kkét qua nhu sau:
Béang 2: Thanh phﬁn héa hoc cua rong nho.

Stt | Chi tiéu thi nghiém | Ponvi | Phuong phéap thir | Két qua
1 Béo % Phuong phép ndi b (EHC —  Khong phat hién (LOD=0,1)
TP2-050)
2 Pam % Phuong phép ndi bd (EHC — 0,51
TP2-047)
3 Acid ascorbic mg/100g  AOAC 2012.21 mod Khoéng phat hién (LOD= 0,2)
4 Retinol (Vitamin A) pg/100g  AOAC 992.06 mod Khong phat hién (LOD= 10)
5  Poam % Phuong phép ndi bo (EHC — 95,4
‘ TP2-048)
6  Trotong % Phuong phép ndi bo (EHC — 2,95
TP2-049)
7  Canxi (Ca) mg/kg  Phuong phap ndi bo (EHC — 404
TP2-010)
8  Magie (Mg) mg/kg  Phuong phap ndi bo (EHC — 1000
TP2-010)
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9  Mangan (Mn) mg/kg  AOAC 999.11 mod 4,20
10 Phospho (P) % AOAC 995.11 Khong phat hién
(LOD=0.02)
11 Kali (K) mg/kg  AOAC 969.23 504
12 Natri (Na) mg/kg  AOAC 969.23 11500
13 Kém (Zn) mg/kg  Phuong phap ndi bo (EHC — Phat hién vét
TP2-243) (<L5)
14 Pdng (Cu) mg/kg  Phuong phép ndi b (EHC —  Khong phat hién (LOD=0,4)
TP2-243)
15  Sit (Fe) mg/kg  Phuong phép ndi bd (EHC — 9,7
TP2-243)
16 Cadmium (Cd) mg/kg  AOAC 2015.01 0,057
17  Chi (Pb) mg/kg  AOAC 2015.01 Khoéng phat hién
(LOD=0,02)
18  Arsen (As) mg/kg  AOAC 2015.01 0,41
19  Thuy ngan (Hg) mg/kg  AOAC 2015.01 Khong phat hién
(LOD=0,004)
20 | Ham lugng 16t | upgkg | AOAC2012.15 | 4340

) ’(Ké't qua phan tich tai Trung Tam Eurofins- Sac Ky Hai Bang).
Doi chifu vai chi ti€u kim loai theo TCVN vé nguyén liéu rong nho ta c6 bang sau:
Bang 3: Chi tiéu kim loai theo TCVN v¢€ nguyén li€u rong nho.

STT Chi tiéu phan tich Pon vi Gioi han cho phép Két qua
1 bo am % <40 95,4
2 Asen mg/kg <1 0,41
3 Pb mg/kg <2 Khong phat hién
4 Cd mg/kg < 0,05 0,057
5 Hg mg/kg < 0,05 Khong phat hién

(Két qua phan tich tai Trung Tam Eurofins- Sac Ky Hai Pdng).

Cac thanh phén nhu chit béo, vitamin A, Vitamin C, P, Zn, Cu, Pb, va Hg khong dugc phat hién trong
mau da phan tich. Him lugng dam trong rong nho (0,51%, DW) la thap so vdi céc loai rong nau va rong
luc khac (Bang 2). Cac nguyén té vi luong va chat khoang thiét yéu cho co thé nhu Canxi, Magie,
Photpho, Natri, Kali, Pong, Kém.. chiém ti 1¢ kha 16n so v6i chat kho. Qua trinh chuyen hoa chét trong co
thé khong thé thiéu nhimg khoang chét quan trong nay. 16t 1a vi chat quan trong dé tuyén giap tong hop
céc hormon diéu chinh qua trinh phat trién ctia hé than kinh trung wong, phat trién hé sinh duc va cac bo
phan trong co thé nhu tim mach, tiéu hoa, da — 16ng — toc — méng, duy tri ning luong cho co thé hoat
dong. Thanh phan cac 10n kim loai trong rong nho nguyén liéu 14 dat chudn so véi tiéu chuan QCVN 8-
2:2011/BYT cua Bo Y té va diéu nay cho thiy nguyén liéu rong nho str dung trong nghién ciru nay dam
bao vé sinh dung cho thyc pham (Bang 2 va 3).

3.2. Khir tanh phé li¢u rong nho bing NaHCO;

Tién hanh khtr tanh nguyén liéu rong nho bing cach ngdm rong nho trong dung dich NaHCO;, khao sat
nong do dung dich NaHCOs tir 0,3% dén 0,7% budc nhay 0,1% véi mau doi ching, trong thoi gian tir 10-
30 phut bude nhay 5 phut, ty 1€ nguyén li¢u rong nho/dung dich NaHCO;= "%. Két qua danh gia cam quan
cac mau cho thay nguyén liéu rong nho xur Iy ¢ néng d6 NaHCO; 0,5% va thoi gian ngam trong dung
dich 20 phut ¢6 diém danh gia cam quan 14 cao nhat s0 v6i cac mau khac, nguyén liéu rong nho dat trang
thai gion, cing, khong nhiin, khong nhdt, mau sic khong bi thay ddi, dong thoi mui tanh cia rong nho
giam dang ké (Hinh 3 va 4). Do d6 ché d6 xtr Iy khir mui tanh ctia nguyén liéu rong nho Iya chon 1a ndng
d6 mubi NaHCOs 12 0,5% va thoi gian ngam khir mui tanh trong 20 phit.
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Panh gia khir tanh rong nho bing NaHCO,

Diém cam quan

16 Nong do(%s)

114 + m 0%
(12 ™ 0.3%
110 + = 0.4%
[ 8 | L . “ g _& "0.5%
o
6 | - 0.6%
m(0.7%
4
2 }
0
10 phm 15 phuat 20 phut 25 phut 30 phat  Tho gian

Hinh 3: Anh huong cua nong do NaHCO3 va thoi gian ngam khll' mui tanh cua nguyén li¢u rong nho.

Hinh 4: Ngam rong nho trong dung dich NaHCO; & cac ndng d6 khac nhau.

3.3. Két qud chiét dich nguyén liéu rong nho bting pectinase

Két qua cho thiy, nhiét do thiy phan cao 1am e ché hoat dong cua Enzyme, pha hiy séc t& Clorophyl
trong phé liéu rong nho chuyén sang mau den, mau séc cua dich chiét rong nho sau khi thiy phan véi
nhiét do cao ciing bi d6i mau, khong gitr dugc mau xanh 14 ma nhu ban dau. Do d6 ta théy & nhiét 6 40-
45°C thich hgp cho hoat dong cua pectinase, lugng dich thu dugc nhiéu hon, bén canh d6 mau sic cua
dich chiét rong nho it bi bién ddi. Déi v6i yéu t6 pH thi pH ciia rong nho tir 4,5 - 5,0 1a pH t6i thich hoat
ddng cua pectinase vi vy chon pH tu nhién dé thily phan rong nho.

Lay 5 becher mdi becher chira 100ml rong nho da xay nho. B sung pectinase & cac ty 1 0%, 0,3%,
0,4%, 0,5%, 0,6%, 0,7% vao ting mau so vi 100ml dich rong nho. Sau d6 dem U 4m & nhiét do 40°C
trong 20 phut, 40 phit va 60 phut, két qua nhu sau:

Hinh 5: Anh huéng ciia ndng d6 pectinase va thoi gian téi su thay phén dich.

Po quang (ppm) Thé tich dich chiét (ml . 2
quang (pp s (ml) Thé tich dich chiét Do quang (ppm)
0,8 45| |45 0.8
0,7 40 40 0,7
s 35| |35 0.6
i 30| [30 0.5
25 25
Z 0.4
0,4 20 20
0,3 15 15 0,3
0.2 ] |10 0,2
0,1 5 5 0.1
0 . . . ‘ ‘ o © ' : I
0 03 04 05 06 07 20 phot 40 phe 50 phut
Kt qua do quang - Néng d¢ Enzyme(%) wes Thé tich dich chiét (ml)  Thei gian (phut)
Thé tich dich chiét —— Két qua do quang (ppm)

Pectinase 4nh huéng 1én thé tich dich chiét thu dwoc va thé tich dich chiét thu dwoc c6 su bién thién
theo ndng do (Hinh 5) Pbi v6i do quang vé mau sic cia dich thay rang, & ndong do 0.5% cho mic do
quang cao nhét so vdi cac ndng d6 con lai. Pong thoi théng qua gia tri Py < 0,05 nén c6 sy khac biét
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gilta cac néng d6. Vi vay sé chon néng d6 0,5% thi lugng dich chiét vira nhiéu, vira c6 mau sic dep va tiét
kiém duoc chi phi, hoa chat... va hiéu xuét thu hdi cao nhat. Két qua nay twong duwong véi thong bao cia
Nguyén Nhat Minh Phuong vé tac dong enzyme dén kha nang trich ly dich qua [10].

Khao sat anh huéng ciia thoi gian thity phan ta thiy thoi gian cang dai thi lugng dich cang tang, tuy
nhién két qua do quang cho thdy ¢ thoi gian 40 phut thi két qua do quang la cao nhét, vi muyc tiéu thiy
phén rong nho bang pectinase tao duoc dich chiét nhidu ciing nhu mau sic dep nhat (xanh 1a ma), gitt
dugce mau sic ty nhién cua rong nho do d6 chon thoi gian 40 phit dé phu hop véi muyc tiéu dé ra.

3.4. T6i wu héa qua trinh siy phun

Trén co s¢ thi nghiém tham do dé chon vung anh huéng cua cac yéu té (nhiét do, ty 1¢ phdi tron chat
trg sdy Maltodextrin, toc do dong nhap liéu) dén qua trinh sdy phun tao bt rong nho hoa tan, tién hanh
t6i wu hoa bang phuong phap bé mit dap tng, st dung md hinh thiét ké Box-Behnken ctia phan mém
Design Expert 7.0 qué trinh sdy phun v6i cac thong sb bién nhu sau: nhiét do sy phun & (155 — 175°C),
ty 1 bd sung thém chit trg sdy maltodextrin (5- 15%) va tdc do dong nhap lidu (20 -30 ml/ph) (Bang 4).
Két qua 17 thi nghiém thyc nghiém t6i uru theo mé hinh thiét ké Box-Behnken nhur sau.

Béng 4: Bang thiét ké va két qua thyc nghiém.

Nhiét d¢ say Ty 1¢ maltodextrin Toc do dong bPd am Ty I¢ thu hoi
STT (°C) (%) (ml/ph) (%) (%)
1 - - 0 7,83 7,28
2 + - 0 5,26 9,88
3 - + 0 8,31 11,67
4 + + 0 5,20 12,67
5 - 0 - 6,42 10,3
6 + 0 - 5,56 12,78
7 - 0 + 8,64 11,89
8 + 0 + 5,98 12,38
9 0 - - 5,38 11,49
10 0 + - 5,.86 9,08
11 0 - + 5,06 8,74
12 0 + + 5,86 12,56
13 0 0 0 6,92 12,96
14 0 0 0 7,02 13,02
15 0 0 0 7,26 13,14
16 0 0 0 6,76 13,78
17 0 0 0 6,98 12,86

Két qua cho théy, nhiét do séy phun, ty 1¢ chat trg say maltodextrin va toc d6 dong nhap liéu déu
anh huong dén d6 am va ty 18 thu hoi bot rong (p<0. 05) (Bang 5).
Béng 5 : Phuong trinh hdi quy ctia d6 4m va ty 1& thu hdi bt rong.

Hang s6/ boamy, Ty 1é thu hoi Y,
Bién sb HE so | Pralue HEé so | Pvalue
Hang s6 6,99 0,0082 13,152 0,0058
A -1,15 0,0004 0,82125 0,0260
B 0,21 0,2868 1,07375 0,0079
C 0,29 0,1596 0,24 0,4381
AB -0,14 0,6205 -0,4 0,3649
AC -0,.45 0,1279 -0,4975 0,2673
BC 0,080 0,7678 1,5575 0,0070
A2 0,39 0,1725 -0,7035 0,1239
B2 -0,72 0,0247 -2,0735 0,0013
C2 -0,72 0,0247 -0,611 0,1727
Phu'o’ng trinh Y, =6,99 — 1,15 *A — 0,72* B2—0,72* Y2=13,15+0,82 *A + 1,07 *B+ 1,56 *
hdi quy 2 B*C — 2,07 *B*

Két qua cho thay, cac gia tri hé s6 tu do cua phuong trinh hoi quy c6 y nghia thong ké (P1 value =
0,0082 va P,—value = 0,0058) (Bang 5). Hé sb twong quan ctia mé hinh dap tmg Y, va Y, déu cé twong
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img la R” 0,90 va 0,91 ching to md hinh thye nghiém c6 do tin cdy cao va phu hop. Phan tich ANOVA
ket qua 17 thi nghiém thyc nghiém t6i wu thu dugc phuong trinh héi quy va bé mit dap tmg (3D) cua do
am va ty 1¢ thu hdi bot rong nho theo nhiét do siy phun, ty 1¢ bo sung thém chat trg sdy maltodextrin va,
tbc do dong nhap liéu (Hinh 6) nhu sau:

oo nm
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R ___h__,'_ =
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Hinh 6: Puong dong mirc va bé mit dap tmg (3D) cua d6 4m va ty 1& thu hdi bot rong nho theo nhiét do
sdy phun, ty 1& bo sung thém chat trg sdy maltodextrin va toc do dong nhap lidu.

Mb hinh d4p tmg cho thiy diéu kién t6i wu ctia qué trinh siy phun bot rong nho 1a: nhiét d6 sdy phun
164 °C, ty 1¢ bd sung thém chat trg siy maltodextrin 11% va, toc do dong nhap liéu 23 ml/ph. Trén co s&
céc diém tién doan tir md hinh, tién hanh thi nghiém dé kiém chimg cho thiy su tuong thich giira ly
thuyét va thuc nghiém. Két qua thi nghiém kiém tra thé hién khoang du doan ctia mo6 hinh va do 1éch so
v6i gia tri mo hinh dy doan ctia mé hinh nho (Bang 6). Diéu kién sdy phun tao bot rong nho 1a 164 °C, ty
1¢ maltodextrin 11 % va toc d6 dong nhap liéu 23 ml/ph. Két qua nay tuong tu véi cong bd ciia Ton Nir
Minh Nguy¢t trén bot chanh day (nhiét dd khong khi dau 165°C va tbc d6 bom nhép liéu 1a 22,5 ml/ph)
[12].

Bang 6. Két qua thi nghiém kiém tra diéu kién mé hinh du doan.

Nhiét do Ty lé Tbc do Ham muc tiéu Tién doan | Khoang du Thuc
maltodextrin dong doan nghiém
164 11 23 b6 am (%) 6,82 6,28+7,36  6,87+0,08
(°0O) (%) (ml/ph) Ty 1€ thu héi (%) 12,95 12,09+13.8  13,02+0,06
4. KET LUAN

Két qua cho thdy, mui tanh rong nho dat tiéu chuan QCVN 8-2:2011/BYT ctia BO Y té dugc khir bing
dung dich NaHCOs; 0,5% theo ti 1€ nguyén li¢u rong nho/dung dich la % (v/v) trong thoi gian 20 phaut.
Dich thiy phan rong nho chuan bi cho siy phun dugc thu nhan bang cach ngim rong trong pectinase
nong do 0,5% véi thoi gian 40 phut ¢ nhiét do 40°C trong diéu kién pH ty nhién ctia rong nho. Bot rong
nho duoc thu nhan bang cach say phun dich chiét ¢ diéu kién nhiét do 164°C vai chat trg say maltodextrin
11 % va tdc do nhap liéu 23 ml/ph c6 kha nang hoa tan 100% va dat chat lugng tot nhat so véi cac diéu
kién sdy phun khac da dugc khao sat trong nghién ctru nay. Nghién ctru ndy méi chi nghién ctru chuén bi
dich chiét rong nho véi su hd tro ciia pectinase ma chua tim thiy enzyme khac. Két qua cho thay, quy
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trinh san xuat bot rong nho phu hop véi diéu kién & Viét Nam va san pham bot rong nho hoan toan c6 thé
ung dung trong thyc pham va my pham.
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