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TOM TAT

Muc dich ctia nghién cttu nay 1a thuc nghiém da yéu t6 va t6i vu héa thanh phén tao ché pham ti
hon hop sap ong, sap co va carboxymethyl cellulose (MW - CMC) dén hiéu qua bao quan qua
chanh leo tim tréng tai tinh Son La. K& hoach thuc nghiém stt dung mé hinh quy hoach ctia Box -
Behnken voi 3 bién doc lap twong tmg mién thuc nghiém: Ty 1é sap ong (1,5 - 2,5%), ty 1é sap co (0,6 -
1,2%) va ty lé carboxymethyl cellulose (0,4 - 0,8%). Cac ham muc tiéu danh gia hiéu qua bao quan
qua chanh leo gom: Hao hut khéi luong (%), ham luong vitamin C (mg/100 g) va chat luong cam
quan (diém). Xt Iy s6 liéu thuc nghiém va t6i tu héa stt dung thuat toan ham mong doi bing phan
mém Design - Expert 7.1 voi muc tiéu ty 1é hao hut khai luong thap nhat, ham luong vitamin C va
chét luvong cdm quan cao nhat, trong ing hé sé quan trong 5/5, 4/5, 5/5. Két qua da xac dinh
duoc thong s6 cong nghé toi uu voi ty 1é sap ong 2,28%, sap co 1,04% va carboxymethyl cellulose
0,68%, tuong tng muc tiéu dat duoc ty 1& hao hut khéi luong 2,15%, ham luong vitamin C 23,36
mg/100 g (t6n that 17,36% so véi nguyén liéu ban dau) va chat luong cadm quan dat 17,57 diém &
diéu kién bao quan lanh 5 + 1°C, do 4m 90 = 2%, thoi gian bdo quan 56 ngay.

Tit khoéa: Sdp ong, sdp co, carboxymethyl cellulose, ché phim tao mang, toi wu hoa, bdo quan qua

chanh leo tim.

1. DAT VAN BE

Cay chanh leo (Passiflora edulis) phan b6 &
ving nhiét déi va can nhiét doi ciia chau My, chau
A va chau Phi. Tren 90% loai Passiflora spp. duoc
trong & chau My, trong d6 Brazil va Colombia
chiém khoang 30% [1, 2]. Viet Nam c6 dién tich
chanh leo khoang 9,5 nghin ha, san luong 188,9
nghin tan, chi yéu 1a giéng chanh leo tim (chiém
trén 95%), tip trung tai cac vung Tay Nguyén,
trung du mién nui phia Bic va Bic Trung bo [3].

Chanh leo la loai qua chin sau thu hoach,
cuong do ho hap va mic san sinh khi ethylene phu
thudc vao do chin va nhiét do bao quan. Két qua
nghién ctu cta Paull va Chen (2004) [4] cho thay,
bao quan chanh leo tim & nhiét d¢ 5 - 25°C thi ¢o
cuong do ho hiap khoang 29 - 349 mg CO,/kg.h.
Khi gidm nhiét d¢ tir 20°C xu6éng 10°C thi cuong
do ho hap giam gan 50% [5]. Khi bdo quan & 20°C

thi mtc san sinh khi ethylene ciing tang theo nhiét
do bao quan va phu thuoc vao d6 chin sau thu
hoach tr 221,26 - 505,35 pul C,H,/kg.h. Hao hut
khoi luong khi bao quan chanh leo tim theo nhiét
do va thoi gian twong tng la 26,84% (20°C, 30
ngay) va 8,8% (8°C, 21 ngay) [6, 7].

Ché phidm pha mang 1a mot trong nhimng ky
thuat tién tién dé kéo dai thoi gian bdo quan rau
qua, nho tao ra moi truong vi khi hau (0,, CO,, do
4m) nham tc ché cuong do ho hap, san sinh khi
ethylene, ngan can st mat nuéc va nhimg tac dong
gay hai khac nhu: Anh sang, vi sinh vat [8]. Theo
Zhang va cs (2019) [9], bao quan qua chanh leo
tim bang mang PLA/PBAT (Axit lacticpoly voi
butylene mang blend adipate-co-terephthalate) &
nhiét d6 20°C va 70 - 75% RH trong 21 ngay thi ty 1é
hao hut khéi luwong 1a 15%, chi s6 co ngoét 1a 3,8, do
cting 15N, duong téng 6,3%, axit tong so 28 g/kg,
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vitamin C 12,5 mg/100 g va mtc ton that 33,5%.
Két qua nghién cttu bao quan qua chanh leo tim
bang mang pht chitosan trong thoi gian 12 ngay, &
nhiét do 28°C, do 4m 85% RH cta Xingyan va cs
(2022) [10] cho thdy, ty le hao hut khéi lwong thap
(20%) va c6 tac dung duy tri ham luong vitamin C
tot nhat (6,1 mg/100 g). Két qua nghién ctru ctia
You va cs (2022) [11] cho thdy, bdo quan qua
chanh leo tim bang xtr Iy 1 pl/1 1- MCP két hop voi
chitosan trong thoi gian bao quan 25 ngay, & 4°C
thi mang phu chitosan 1% (w/v) két hop 1 - MCP
(1-Methylcyclopropene) han ché do co ngoét, giam
cuong do ho hap va hao hut khai luong 1a 13,11%.
Ngoai ra, con c6 kha niang tc ché sy gidm hoat
dong cta peroxidase (POD) va ascorbate
peroxidase (APX). Két qua nghién cttu bdo quan
chanh leo tim bang pht mang gel 16 hoi, gum
arabic, chitosan, natri alginate va carboxymethyl
cellulose & nhiét do6 bao quan lanh 8 + 1°C trong 25
ngdy ctia Mohamed va cs (2022) [12] cho thay,
pht mang chitosan 2% hao hut khoi luong it nhat,
19,53%, vitamin C 19,81 mg/100 g (muc tén that
30%), do cung 15,21 N.

Nhim cai thién chic ning ctia ché pham tao
mang pht tng dung trong bao quan qua chanh leo
tim dé ty le hao hut khoi luong thap nhat, chat
lwong cadm quan va ham luong vitamin C cao nhat
nghién cttu “707 wu hda thanh phén tao ché phim
phii mang tir hon hop sdp ong, sdp co va carboxy
methyl cellulose (MW - CMC) dén hiéu qua bio
quan qud chanh leo tim”1a rat can thiét.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén, vat lieu

- Chanh leo tim (Passiflora edulis Sims) duoc
trong tai huyén Moc Chau, tinh Son La (vi do
20°51 B, kinh d6 104°37 b, & do cao 1.050 m so véi
muc nuéc bién). Cay chanh leo tim tréng 2 nam
tudi duoc thu hoach & do chin 3 (mau tim khoang
75% bé mit vo qud), lua chon qua cé kich thudc
dong déu, khong khuyét tat va tén thuong co hoc.
Thoi diém thu hai vao thang 5 nam 2023 va 2024
vao budi sang (7:00 - 8:00 gid), qua duoc dong
trong thiung x0p, méi 16p qua 16t mot 16p gidy bao
va van chuyén vé Bo mon Bao quan, Vién Co dién
nong nghiép va Cong nghé sau thu hoach trong

thoi gian khong qua 10 gio, ton trit mau & nhiét do
10 + 1°C, d6 4m 90 + 2% dé tién hanh thi nghiém va
phan tich.

- Stt dung so ché xir ly nguyén liéu: Axit
propionic (C;H¢O,) 99,5% ctia Diic.

- St dung diéu ché ché phdm tao mang gom:
Sap ong va sap co ctia Science Union (Thai Lan);
carboxymethyl cellulose sodium salt (CMC) cta
Oxford (An Do); axit palmitic - CH,(CH,),,COOH
98% va axit oleic - C,gH;,0, (MWt 282,47 g/mol)
ctia Merck (Ptic); ammonium hydroxide (NH,OH)
30,3% ctia Baker (My); silicon antifoaming (30%
w/w silicon) nonionic, 500 ml ctia Oxford (An Po).

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap tao ché pham

binh luong ty lé sap ong va sap co theo ké
hoach thuc nghiém phdi tron véi 100 ml nudc cat
- gia nhiet dén 90 + 1°C, khudy déu 10 phut =
b6 sung CMC theo ty 1é thuc nghiém, khudy déu 5
phut = bd sung chat phu gia gdm axit palmitic 1%,
axit oleic 6%, ammonium hydroxide 0,64%, chat
chong bot 0,4% va khudy déu 5 phut - dong hoa
voi toc do 21.500 vong/phut trong thoi gian 20
phut > ché pham MW - CMC.

2.2.2. Phuong phdp so ché, xit Iy phii mang va
bado quan qua chanh leo

Lua chon cac qua chanh leo c¢6 kich thudc va
ngoai hinh déng déu, lam sach so b bing nudc,
tiép theo duoc xir Iy nAm bénh bang dung dich axit
propionic 0,45% trong thoi gian 3 phut [13], dé rao
nudc trude khi tién hanh phtt mang. Tién hanh
theo ké hoach thuc nghiém goém 15 thi nghiém,
khéi luong 1.000 + 10 g/mau, 3 mau/thi nghiém
duoc bao quan bing td lanh 4m & nhiét do 5 + 1°C,
do6 4m 90 + 2%.

2.2.3. Phuong phap quy hoach thuc nghiém da
yéu to

Ké hoach thuc nghiém da yéu t6 qua trinh
bdo quan qua chanh leo bang ché pham phu
mang MW - CMC duogc tién hanh theo quy
hoach thuc nghiém ctia Box - Behnken véi 3
bién doc lap duoc ma héa (Bang 1) tuwong ung
mién bién thien: Ty lé sap ong X; (1,5 - 2,5%); ty
le sap co X, (0,6 - 1,2%); ty lé carboxymethyl
celluolose X; (0,4 - 0,8%). Cac ham muc tiéu
gom: Hao hut khoi luong Y, (%), ham luong
vitamin C Y, (mg/100 g), chat luong cam quan
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Y, (diém). Giai bai toan t6i vu bang phuong phap
chap muc tiéu theo thuat toan “Ham mong doi”

duoc dua ra boi Derringer va Suich (1980) [14].

Bang 1. Ké hoach thuc nghiém theo bién ma hoa va bién thuc

L Mic
Bién so Ky hiéu | Pon vi
-1 0 +1
Ty 1é sap ong X, % 1,5 2,0 2,5
Ty 1é sap co X, % 0,6 0,9 1,2
Ty 1é carboxymethyl cellulose (CMC) X, % 0,4 0,6 0,8

224. Xdc dinh t7 I¢ hao hut khoi lrong qua
chanh leo trong thoi gian bdo quan

my — ma
x 100%

Ty 1é hao hut =

m 1
Trong d6: m, 1a khéi lugng mau qua chanh leo
ban dau (g); m, 1a khéi lwong mau chanh leo sau
qua trinh bao quan (g).
2.2.5. Xdc dinh ham Iuong vitamin C

Theo TCVN 8977:2011 [15]: Vitamin C duoc
chiét ra khoi mau phan tich bing dung dich axit
metaphosphoric. Dung dung dich khtt dé chuyén
axit ascorbic L(+) da khitr hydro thanh axit
ascorbic L(+). Ham luong axit ascorbic L(+) tong
s6 duoc xac dinh bing HPLC c6 detector UV &
budc séng 265 nm.

2.2.6. Panh gi4 chat luong cam quan

Duya trén co s&¢ TCVN 3215 - 79 va TCVN
3216:1994 [16, 17] bang lap hoi dong cham diém:
Tién hanh cac budéc thong nhat thuat ngit mo ta,
huan luyén hoi dong voi 4 chi tieu danh gia gom
mau sic va trang thai vé qua, mui va vi thit ctia qua
chanh leo. Cac chi tiéu duoc danh gia riéng re
bang mo ta doi voi mau sic, trang thai va thtt ném
v6i mui va vi theo thang 5 diém, diém cao nhat la
5, diém thap nhat 1a 1. Véi dic tinh ctia qua chanh
leo dé bi mat nudc dan dén bién ddi trang thai do

nhin vé, mat khac cuong do ho hap 16n qua dan
dén toc do gia hoa nhanh lam bién déi mau sic v
qua, trong khi tc ché cuong do ho hip qua dan
dén hién tuong ho hap yém khi va gay nén bién
d6i mui vi thit qua 1am gidm chat luong cdm quan.
Nguyeén tic chdm diém dua trén hé s6 quan trong
theo mitc d6 uwu tien (HSQT): Trang thai (1,2),
mau sac (1,0), mui (0,9), vi (0,9). Muc xép loai
theo téng diém: Té6t (18,2 - 20,0), kha (15,2 - 18,1),
trung binh (11,2-15,1), kém <7,1.

2.3. Phuong phép xtt Iy s6 lieu

Stt dung phan mém Excel SPSS 18 dé phan
tich va xt ly thong ke. Xit Iy s6 lieu thuc nghiém
da yéu to va t6i wu hoa stt dung thuat toan ham
mong doi bang phan mém Design-Expert 7.1 [14,
18].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thyc nghiém da yéu t8

S6 lieu thuc nghiém da yéu to duoc duoc xit Iy
thong ke va tong hop tai bang 2.

Tién hanh xt& ly s6 lieu bang phan mém
Design - Expert 7.1, phan tich ANOVA kiém tra su
c6 nghia ctia cac hé s6 hoi quy va sy tuong thich
cua cac mo6 hinh thuc nghiém twong tng 3 ham
muc tieu (Y, Y,, Y;) duoc tong hop tai bang 3.

Béng 2. Téng hop két qua thuc nghiém da yéu té

STT X, X, X, Y, Y, Y,
1 1,5 0,9 0,8 3,67 21,35 16,24
2 2,5 0,6 0,6 4,48 20,57 15,63
3 2,5 1,2 0,6 1,86 23,45 16,11
4 2,5 0,9 0,4 4,11 21,32 16,26
5 2,0 1,2 0,4 4,64 22,07 16,62
6 1,5 1,2 0,6 4,12 22,24 15,98
7 2,0 0,9 0,6 3,07 22,76 17,94
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8 2,0 0,6 0,8 4,76 21,28 15,43
9 1,5 0,6 0,6 5,23 20,83 13,79
10 2,0 0,9 0,6 3,28 22,81 17,79
11 2,0 0,9 0,6 3,11 23,12 18,05
12 2,5 0,9 0,8 2,08 22,73 16,55
13 1,5 0,9 0,4 4,34 21,27 14,89
14 2,0 0,6 0,4 5,52 20,07 14,68
15 2,0 1,2 0,8 2,59 22,36 16,17
Bang 3. Két qua phan tich hdi quy cac ham myc titu Y,, Y,, Y,
Nguén goc HamY, HamY, Ham Y,
Chuan F Giatrip | ChudnF | Giatrip | ChudnF | Giatrip
Mo hinh 35,74 0,0005 27,11 0,0010 40,83 0,0004
A 55,82 0,0007 12,43 0,0168 30,95 0,0026
B 110,00 0,0001 119,47 0,0001 66,49 0,0005
C 72,65 0,0004 19,74 0,0067 8,74 0,0316
AB 10,91 0,0214 9,48 0,0275 13,59 0,0142
AC 8,85 0,0310 7,76 0,0386 5,22 0,0711
BC 7,96 0,0370 3,63 0,1150 6,69 0,0490
A? 0,060 0,8160 13,24 0,0149 89,90 0,0002
B? 45,05 0,0011 29,27 0,0029 135,38 <0,0001
C? 12,82 0,0159 39,13 0,0015 43,60 0,0012
Khong tuong thich 6,34 0,1394 1,83 0,3724 4,60 0,1838
He so6 xac dinh R? 0,9847 0,9799 0,9866
Hé s6 diéu chinh R*, 0,9571 0,9438 0,9624
He s6 du bao R, 0,7751 0,7525 0,8086

Két qua phan tich héi quy ctia cac ham Y, Y,
va Y; (Bang 3) twong umg F - value 1a 37,74; 27,11,
40,83 (p < 0,05) cho thay, cdic mo hinh déu cé y
nghia thong ké voi do tin cay lan luot 1a 99,95%;
99,90%; 99,96%. Thong qua hé s6 hédi quy duoc
kiém dinh boi chuin F cho thay, chi cé 3 hé so A?
(Y), BC (Y,) va AC (Y;) khong c6 y nghia vé
thong ke (P > 0,05), con lai tat ca cac hé so hoi quy
déu c6 nghia vé thong ké (P < 0,05). Mat khac,
chudn F cia 3 ham Y, Y, va Y; 1an luot 1a (6,34;
1,83; 4,6) voi P > 0,05 cho thdy suv khong twong
thich ctia cAc mo hinh déu 1a khong c6 nghia. He
s6 xac dinh (R?) cta 3 mé hinh lan luot 1a: 0,9847;
0,9799; 0,9866 twong tng mo ta 98,47%; 97,99%;
98,66% s thay d6i ctia cac ham muc tieu Y, , Y, va
Y. phu thuoc vao cac bién doc lap. Trong khi hé so
du bao Pred R - Squared cta cac ham Y;, Y, va Y,
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lan luot 1a 0,7751; 0,7525; 0,8086 1a twong thich voi
hé s6 diéu chinh Adj R - Squared, twong tmg
0,9571; 0,9438; 0,9624.

3.1.1. Khio sat swr bién thién cia ham hao hut
khoi vong (V)

Phuong trinh héi quy ham Y, theo bién coded
duoc ma hoa (1a) va theo bién thuc (1b)

Y, =3,15-0,6A - 0,85B - 0,69C - 0,38AB -
0,34AC - 0,32BC- 0,020A"+ 0,8B"+ 0,43C" (1a)

Y, = 9215 + 3,564X, - 10,533X, - 4,581X, -
2,516X,X, - 3,4X,X; - 5,375X,X; - 0,1166X,% + 8,87X,?
+10,6453X,? (1b)

Hinh 1 (2D) va cac hé s6 hoi quy ctia phuong
trinh (1a) cho thay, ty 1é sap co (B) 1a yéu té cé
anh huodng l6n nhat, tiép theo 1a ty 16 CMC (C) va
cudi cung la ty le sap ong (A) dén ty lé hao hut
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khéi luong ctia qua chanh leo trong qua trinh bao

Design-Expert® Sofware S bien dong

Hao hut khéi lvong 56 —
* Hao hut khdi lvong

Céc yéu td thuc t&
A:Ty 18 sap ong=2,0
B: Ty Ié sdp co = 0,90
C: Ty 18 CMC=0,60

465 =

Hao hut khdi luvong

1 050 0 050 4

D6 léch so véi diém tham chiéu (theo don vi m& hoa)

Design-Expert® Software

Hzo hyt khdi Ivor
* Ci

X1=A:Tylésap ong
X2=C: Ty lé CMC

Yéu tg thyc té
B: Ty |& sap co = 0,90

o ¥ ’ A: Ty 1& sép ong

Khi c6 dinh 2 bién A, C tai tam (0) va ting B tir
-1 dén 0 thi hao hut khéi luong lién tuc gidm manh
vatr 0 dén +1 thi téc do gidm cham. Tuong ty khi
c6 dinh A, B (0) va tang C thi quy luat gan giong
nhu do6i véi B, diéu nay ching té sap co va CMC
déu c6 kha niang can tré su sy thdm hoi nuodc
nhung sap co c6 stc can manh hon. Diéu nay 1a
phtt hop voi két qua nghién ctru ctia Baldwin va cs
(2011), Bugarski va cs (2008), theo d6 dac tinh
clia sap co tuong doi ky nudc va c6 kha nang ngan
viéc mat nuoc cao [19, 20]. Trong khi theo CMC
la dan =xuiat caa cellulose v6i cac nhom
carboxymethyl  (-CH,-COOH) dang  natri
monochloroacetate CICH,COONa tao nén khung
cellulose 1a chat diéu chinh d¢ nhét, tao dic va én
dinh nhi tuong [21, 22] c6 thé do d4c tinh nay cla
CMC ¢ dang nano lién két voi cac hat sdo co va
sap ong tao rao can lam gidm cuong do ho hap va
dan dén gidm hao hut khoi luong. Khao sat tiép
theo khi B, C (0) va ting A tir-1 dén +1 thi hao hut
khoi luong c6 xu huéng giam lién tuc gan nhu
tuyén tinh. Theo Navarro va Abbasi (2011), Shahid

.
quan.
Design-£ xpert® Software

Hao hut khdi luong

X1=A:Tylé sap ong
X2=B: Ty l&sdp co

Yéu td thuc té
C:Tylé CMC=0,60

A: Ty & sép ong

Design-Expert® Software

X1=B:Tylésdp co
X2=C:Tylé cMC

Yéu t6 thuc té
A: Ty |& sép ong = 2,00

C:Tyle cmC

Hinh 1. Biéu dién quan hé 2D va 3D gitra cic yéu t8 thuc nghiém véi ham muc tiéu Y,

va cs (2011), sap ong c6 kha nang lam giam cuong
d06 ho hdp cta trai cay, dan dén han ché sy hao hut
khoi luong va tang thoi han bao quan [23, 24].
biéu nay cho thiy sap ong dong vai tro nhu mot
vat lieu nén lién két vdi cac hat sap co va CMC tao
ra 16p mang vira c6 kha nang can khi va hoi nuéc,
tuy rang muc anh hudng thap hon sap co va CMC.

3.1.2 Khao sit swr bién thién ctia ham vitamin
Cc2)

Phuong trinh héi quy ham Y, theo bién coded
da duoc ma hoa (2a) va theo bién thuc (2b):

Y, =229 +0,3A +0,92B + 0,37C + 0,37AB +
0,33 AC - 0,23BC- 0,45A™ 0,67B " 0,78C" (2a)

Y, = 3,89 + 3,628X; + 13,891X, + 21,95X; +
2,45X,X, + 3,325 X, X; - 3,791X,X, - 1,8X,% - 7,467X,” -
19427X,2 (b)

Hinh 2 (2D) va cac hé s6 héi quy ctia phuong
trinh (2a) cho thdy, ty 1é sap co (B) 1a yéu t6 co
anh huodng lén nhat, tiép theo 1a ty 16 CMC (C) va
cudi cung la ty lé sap ong (A) dén ham luong
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vitamin C cua thit qua chanh leo trong qua trinh

Design-Expert® Software Sy bien dong

Ham lugng Vitamin C 35 4

* Ham lugng Vitamin C

Céc yéu t6 thuc té
A:Ty lésép ong=2,0
B: Ty 1é sép co = 0,90
C:Tylé CMC=0,60

22625 —

21,75 -

20875 |

Ham luwgng Vitamin C

D0 léch so véi diém tham chiéu (theo don vi m3 hda)

Design-Expert® Software
Ham lurgng Vitamin C
@ Cic diém thiét ké nam trén gié tri du dodn
ém thiét ke nam dudi gia tri du doan

X1=A:Tylé sap ong

X2=C:T§ le CMC S5

o y 2,725

Yéu td thuc té

B: Ty Ié sép co = 0,90 212 R R
\““ ~§‘“

Ham luvgng Vitamin C

o
v

&
"9,

o
@
< I \‘;\
o Q-
S A: Ty |8 sép ong
C:TylacMC o 5

bao quan.

Design-Expert® Software

Ham lugng Vitamin C
o Céc diém thiét k& nam trén gid tri dv doan
o Céc diém thiét ké nam dudi gia tri du doan

H 23,45
20,07
X1=A:Tylésépong
X2=B: Ty & sép co

Yéu t6 thyc t&
C:Ty1& CMC = 0,60

Ham luvgng Vitamin C

B: Ty 1& sdp co

Design-Expert® Software

Ham lwgng Vitamin C
c diém thiét k& nam trén gid tri dy doan
t ke nam dudi gia tri dv doan

233
2245
¢}
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Hinh 2. Biéu dién quan hé 2D va 3D gitta cic yéu t8 thiec nghiém véi ham muc tiéu Y,

Khi c6 dinh 2 bién A, C tai tam (0) va tang B tir
-1 @én 0 thi ham lwong vitamin C tdng manh, tiép
theo tir 0 dén +1 thi c6 xu huoéng ting cham dan.
Tuong tuy khi c6 dinh 2 bién A, B (0) va ting C tir -
1 dén +1 thi quy luat bién thién ctia ham vitamin C
gan giéng nhu doi voi bién B, tuy ring téc do tang
ham luong vitamin C c6 xu hudéng cham hon.
Trong khi c6 dinh B, C (0) va ting A tit-1 dén 0 thi
ham leong vitamin C cé xu huéng ting voi toc do
cham dan déu, tiép theo tir 0 dén +1 thi ham luong
vitamin C gan nhu khong ting va c6 xu huong
giam cham. Tit két qua khao sat nay cho thdy, ham
lwong vitamin C ty 1é thuan véi ty 1é sap co va
CMC, diéu nay duoc ly gidi ngoai kha nang ngin
ngtra st mat nuéce con c6 kha niang rao can khi lam
giam cuong do ho héap va téc do phan tmg oxy hoa
nén c6 thé duy tri ham luong vitamin C & mtic cao.
Trong khi su thay ddi ty 1é sap ong khong c6 anh
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hudng nhiéu dén ham luong vitamin C, diéu nay
ching t6 sap ong it c6 kha nang tao rao can khi so
voi sap co va CMC, tuy vay sap ong co6 thé dong
vai tro nhu mot vat lieu nén dé tao nén su én dinh
ctia ché pham tao mang.

3.13 Khdo sit sw bién thién cua ham chat
lirong cam quan (Y3)

Phuong trinh héi quy Y; theo bién coded da
duoc ma hoa (3a) va theo bién thuc (3b):

Y, = 17,93 + 0,46A + 0,67B + 0,24C - 0,43AB -
0,26AC - 0,3BC - 1,14A” - 14B° - 0,8C" (32)

Y, =- 3577 + 23,38X; + 39,02X, + 34,925X; -
2,85X,X, - 2,65X,X; - 5X, X, - 4,578X,% - 15,606X,? -
19,927 X2 (3b)

Hinh 3 (2D) va cac hé s6 héi quy ctia phuong
trinh (3a) cho thay, ty 1é sap co (B) 1a yéu t6 cé
anh huong l6n nhat, tiép theo 1a ty 1é sap ong (A),
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Hinh 3. Biéu dién quan hé 2D va 3D gitra cic yéu t8 thiec nghiém véi ham muc tiéu Y,

Khi c6 dinh 2 bién A, C tai tam (0) va tang
bién B, twong tu khi c¢6 dinh C, B (0) ting bién A
va co dinh A, B (0) ting bién C trong khoang tir -1
dén 0 thi ca 3 bién B, A va C déu c6 xu huéng ting
chat luong cam quan. Trong khi tiép tuc ting B, A,
C trong khoang tir 0 dén 1 thi chat luong cdm quan
ting cham va c6 xu huéng gidm dan véi muic anh
hudéng manh hon 14n luot 1a cac bién B, A, C. Tix
két qua khao sat nay cho thay, ca 3 thanh phan sap
co, sap ong va CMC déu c6 anh huéng chung dén
chit luong cdm quan theo xu huong khi tang ty 1é
thanh phan thi chat luong cam quan tang dat dén
diém cuc dai thi bat dau gidm. Diéu nay c6 thé ly
giai, khi tang ty lé sap co, sap ong va CMC déu co
tac dong twong hé 1an nhau lam giam cuong do ho
hap, gidam hao hut khéi luong qud, dan dén trang

thai vé qua khong c6 hién tuong co ngét, nhin vo
nén diém cam quan tang, tuy vay ti€p tuc tang ty le
sap co, sap ong, CMC thi kha nang tao rao can khi
16m hon c6 thé xay ra hién twong yém khi dan dén
gay nén mui, vi la lam gidm diém chat luong cam
quan.

3.2. Toi wu hda qua trinh bao quan qua chanh
leo bing ché ph4m phtt mang MW - CMC

Két qua thuc nghiém da yéu t6 cho thdy, su
bién thién ctia cac yéu to thuc nghiém thong qua
su thay ddi cac thuoc tinh co lien quan dén cac
ham muc tiéu theo chiéu huéng mong muén va
nguoc lai 1a diéu kién rang budc duoc thé hién &
bang 4.

Bang 4. Piéu kién rang buéc ctia cic yéu t6 va muc tieu thuc nghiém

Yéu t6 va muc tiéu Muc tiéu mong doi Heé s6 quan trong
Ty 1é sap ong (%) 1,5- 2,5 He s6 quan trong 4/5
Ty 1e sap co (%) 0,6-1,2 He s6 quan trong 5/5
Ty le CMC (%) 0,4-0,8 Heé s6 quan trong 5/5
Ty lé hao hut khai luong (%) Gia tri nho nhat Heé s6 quan trong 5/5
Ham luong vitamin C (mg/100 g) Gia tri 16n nhat Heé s6 quan trong 4/5
Chat lugng cam quan (diém) Gia tri 16n nhat He s6 quan trong 5/5

Thong qua hé s6 quan trong theo mtc do anh
hudng cta cac yéu t6 thuc nghiém duoc lia chon
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uu tién: Ty 1é sap ong (4/5), ty 1é sap co (5/5), ty
16 CMC (5/5). boi v6i cac ham muc tiéu thi wu
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tien. Ty 1é hao hut khéi lwong va chat luong cam
quan (5/5), trong khi ham luong vitamin C duoc
chon vo6i mtc vu tién thap hon (4/5).

Tién hanh xtt ly s6 lieu t6i wu héa bang phan
mém Design - Expert 7.1, két qua da xac dinh
duoc ty lé thanh phan t6i vu véi sap ong 2,28%, sap
co 1,04% va CMC 0,68%, tuong tmg muc tiéu dat
duoc ty 1é hao hut khéi luong 2,15%, ham lwong
vitamin C 23,36 mg/100 g, chat luong cam quan
dat 17,57 diém. Tuong tmg muc tiéu mong doi dat
duoc: Ty 1é sap ong, sap co va CMC dap tng 100%
st mong doi, trong khi ty 1é hao hut khoi luong,
ham luong vitamin C va chat luong cdm quan dap
ung 92,06%, 97,38% va 88,96% sw mong doi, téng
hop muc tiéu chung dép tng 92,74% sw mong doi.

R

a. Mau nguyén lieu ban ddu ~ b. Mau pht mang MW - CMC
(Ngay thir 56)

(Phtt mang MW - CMC)

d. Ruét qua nguyen liéu ban dau

Tién hanh thuc nghiém lai voi cac yéu to thuc
nghiém & ché do t6i vu (Ty lé sap ong 2,28%, sap
co 1,04% va CMC 0,68%) voi 3 mau thi nghiem &
cung diéu kién bdo quéan trong thoi gian 56 ngay
(nhiét do 5 + 1°C, @6 4m 90 + 2%). Két qua phan
tich mau véi 3 lan lap lai va ldy gia tri trung binh
tuong tng cac chi tiéu dat duoc: TV 1é hao hut khéi
Iwong 2,13 + 0,04%, ham luong vitamin C 23,29 +
0,21 mg/100 g, chat lvong cam quan 17,51 + 0,17
diém. So sanh gia tri thuc nghiém véi mo hinh t6i
ru thi mie sai lech khong c6 nghia (p > 0,05), diéu
nay cho thay, mé hinh t6i wu la phu hop véi thuc
nghiém. Tt két qua toi vu nay cho thay, ché phdm
phtt mang MW - CMC trong bao quan qué chanh
leo tim 12 c¢6 hiéu qua hon so véi cac ché phdm phu
mang két hop bao quan lanh da cong bo thong qua
cac chi tieu thoi gian bao quan, hao hut khéi luong

Hinh 4 12 mau pht mang MW - CMC sau 56
ngay bao quan (b) & cong thic tot nhat vé trang
thai va mau sic vo qua khong cé su bién ddi dang
ké so voi mau nguyen liéu ban dau (a), tuong tng
phan thit qua (d, €) ciing quan sat thay khong cé
st khac biét. Trong khi mau do6i ching khong phua
mang (& cung diéu kién bao quan 5 + 1°C, d6 4m
90 + 2%) chi dén ngay thir 32 thi trang thai va mau
sdc v qua gidm manh. Két qua phan tich so sanh
mau nguyeén lieu ban dau (a) voi ché do toi wu cta
thuc nghiém da yéu to thi chat luong cdm quan
giam tir 19,6 diém xudng 17,57 diém, ham luong
viatmin C gidm tir 28,27 mg/100 g xudéng 23,36
mg/100 g (mitc tén that 1a 17,36%).

e. Ruot qua (ngay thai 56)
Hinh 4. Hinh 4nh miu chanh leo ngay thit 56 so véi nguyén liéu ban dau

va muc tén thét vitamin C. Theo You va cs (2022),
qué chanh leo tim dugc xit Iy 1 pl/l1 1- MCP két
hop véi chitosan trong thoi gian bao quan 25 ngay
& 4°C c6 hao hut khéi lwong 1a 13,11% [11]. Két
qua nghién citu cia Mohamed va cs (2022) cho
thdy, bdo quan qua chanh leo tim bang pht mang
chitosan 2% & nhiét d6 8 + 1°C trong 25 ngay thi
hao hut khoi luong 1a 19,53%, vitamin C 1a 19,81
mg/100 g, mitc ton that 30% [12].

4. KET LUAN

ba xac dinh duoc ty lé thanh phan toi vu dé
tao ché phdm phtt mang MW - CMC véi ty 1é sap
ong 2,28%, sap co 1,04%, carboxymethyl cellulose
0,68% va tng dung trong bao quan qua chanh leo
tim & nhiet o 5 + 1°C, do 4m 90 + 2% trong thoi
gian 56 ngay v6i cac chi tieu dat dugc: Ty 1é hao
hut khoi luong 2,15%, ham luong vitamin C 23,36
mg/100g (ton that 17,36% so véi nguyén lieu ban
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dau) va chat luong cam quan dat loai kha 1a 17,57
diém.
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OPTIMIZING THE COMPOSITION FORMULATION OF COATING PRODUCTS FROM

TO EFFECTIVELY PRESERVE PURPLE PASSION FRUITS
Nguyen Sang’, Pham Anh Tuan? Tran Thi Thu Hoai?
!PhD student Vietnam Institute of Agricultural Engineering and Post Harvest Technology
“Vietnam Institute of Agricultural Engineering and Post Harvest Technology
Summary

This research aimed to experiment with multiple factors and optimize the composition
formulation of preparations from a mixture of beeswax, carnauba wax and carboxymethyl
cellulose (MW - CMC) to effectively preserve purple passion fruit grown in Son La province,
Vietnam. The experimental design used the Box - Behnken’s model with 3 (three) independent
variables corresponding to the experimental domain: beeswax ratio (1.5 - 2.5%), carnauba wax
ratio (0.6 - 1.2%) and carboxymethyl cellulose ratio (0.4 - 0.8%). The objective functions to
evaluate the effectiveness of preserving passion fruit included: Weight loss (%), vitamin C content
(mg/100 g) and sensory quality (score). Experimental data processing and optimization used the
expectation function algorithm with Design - Expert 7.1 software, target for the lowest weight
loss, highest vitamin C content and best sensory quality, corresponding to important coefficients
5/5, 4/5, 5/5, respectively. The results of the research determined the optimal technological
parameters with a beeswax ratio (2.28%), carnauba wax ratio (1.04%) and carboxymethyl cellulose
ratio (0.68%), corresponding to the target of achieving weight loss of 2.15%, vitamin C content of
23.36 mg/100 g (17.36% loss compared to the initial raw material) and a sensory quality score of
17.57 points, storage at 5+ 1°C, 90 + 2% RH for 56 days.

Keywords: Beeswax, carnauba wax, carboxymethyl cellulose, coating formulation, optimization,
purple passion fruit preservation.
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