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| Nehién ciru anh huwong cua ty |¢ sap ong, sap co va carboxymethyl cellulose
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Tém tit:

Qua chanh leo sau thu hoach 13 loai qua hd hip manh, d& bi mét nuéc 1am bién déi trang thai din dén v6 qua nhiin
nheo, giam chit lwgng cim quan va hu héng nhanh trong thoi gian 5-7 ngay ¢ diéu kién méi trueong. Muc dich cia
nghién ciru nhim khao sat anh huéng ciia ty 1¢ cic thanh phin chinh tao ché phim phii mang (MW-CMC) tir 3
nguyen liu: sap ong (1, 1.5, 2, 2,5, 3%), sap co (0,3, 0,6, 0,9, 1,2, 1,5%) va nano carboxymethyl (0,4, 0,6, 0,8, 1,0,

1,2%) dén dic tinh héa ly cia ché pham va kha ning bdo quin qué chanh leo tim trong tai tinh Son La & nhiét do
5+1°C, 4 Am RH 90+2% trong 48 ngay. Két qua xdc dinh ty 1€ thanh phan phu hop ciia sap ong trong khoang 1,5-
2,5%, sap co 0,6-1,2% va carboxymethyl 0,4-0,8%. Dic tinh héa Iy ciia ché phAm MW-CMC 6n dinh véi pH 7,8-8,2,
dd nhét 10,31-61,59 cp, dién thé zeta toi thiéu |>54,1 mV, kich thuée hat khoang 9,2-11,8 pm va mat d9 hat 2,9-3,2
triéu hat/ml. Két qua khao sit va thir nghiém bao quan qua chanh leo tim cho th:iy Cuong do ho hip dat dinh 14,12-
23,08 ml CO,/kg.h vao ngay 15 dén ngay 18, twong wng cwong d san sinh khi ethylene 191,25-205,67 pl C H /kg.h;
ty 1€ hao hut Kkhoi lwong 1,92-3,42%; chit lwgng cadm quan dugc duy tri dén ngay thir 48 dat 17,42 diém.

Tir khoa: bao quan, carboxymethyl cellulose, ché pham tao mang, qua chanh leo, sap co, sap ong.
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Abstract:

The post-harvest passion fruit is a climacteric fruit prone to water loss, which leads to changes in its state, results
in wrinkled skin, decreased sensory quality, and rapid spoilage within 5 to 7 days under environmental conditions.
This research aims to investigate the effect of the ratios of the main components in the coating formulation (MW
- CMC) from three materials: beeswax (1, 1.5, 2, 2.5, and 3%), carnauba wax (0.3, 0.6, 0.9, 1.2, 1.5%), and nano
carboxymethyl (0.4, 0.6, 0.8, 1.0, and 1.2%) on the physicochemical properties of the film coating composition and
ability to preserve purple passion fruit grown in Son La province, at a temperature of 5£1°C and relative humidity
(RH) 90+2% for 48 days. The experimental results determined the appropriate component ratios of beeswax within
1.5 to 2.5%, carnauba wax from 0.6 to 1.2%, and carboxymethyl from 0.4 to 0.8%. The physicochemical properties
of the film coating MW-CMC were stable with a pH from 7.8 to 8.2, viscosity from 10.31-61.59 cp, minimum zeta
potential |{|>54.1 mV, particle size about 9.2 to 11.8 pm, and particle density of 2.9 to 3.2 million particles/ml. The
experimental preservation on purple passion fruit results showed that respiration intensity peaked from 14.12-
23.08 ml CO,/kg.h on the 15" to 18" day with a corresponding ethylene production rate from 191.25-205.67 pl
C,H /kg.h; weight loss ratio from 1.92-3.42%; the sensory quality was maintained until the 48 day, achieving a
score of 17.42 points.
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1. Dt van de

Chanh leo 1a loai qua chin sau thu hoach, cudong do ho hép
va muc san sinh khi ethylene phu thudc vao do chin va nhiét
d6 bao quan. Mot sb nghién ciru cho thdy, cuong do ho héap
trong khoang nhiét do 5-25°C khoang 29-349 mg CO /kg.h [1].
Khi giam nhiét d¢ tir 20 xubng 10°C, cudong do ho hap giam
gan 50% [2]. Mtic san sinh khi ethylene ciing ting theo nhiét
do bao quan va phu thudc vao d chin sau thu hoach 221,26-
505,35 ul C,H /kg.h (20°C). Hao hut khdi luong theo nhiét do
va thoi gian bao quéan twong Gng 26,84% (20°C, 30 ngay) va
8,8% (8°C, 21 ngay) [3, 4].

Ché phim phii mang 1a mot k¥ thuat tién tién dé kéo dai
thoi gian bao quan rau qua, nho tao ra moi truong vi khi hau
(0,, CO,, do ém) nham 1’15: ché cuong do ho hép, san sinh khi
ethylene, ngan can sy mat nudc va nhiing tdc dong gy hai
khac nhu anh sang, vi sinh vat [5]. Déc tinh rao can cua 16p
pht mang dugc xac dinh bing kha ning tham hoi nudc, thim
khi O, va CO,. Tinh nang cua 16p mang phu phu thudc vao
dac tlnh vat ly va héa Iy cua n6 va cac yéu td anh huong dén
chét luong san phim rau qua nhu: ngin chin sy hu hong do
qua trinh 6xy hoa, mirc d 6xy can phai dwoc kiém soat nhim
giam toc do ho hdp va su san sinh ethylene trong rau qua [6,

7]. Ché phim dang nhl tuong thuong dugc diéu ché tir 3 thanh
phan chinh, gom pha dau, pha nudc va chét 6n dinh nhii fuong.
Pha dau trong qua trinh tao nhii twong thuong c6 nguon goc
tir cac chat béo trung tinh nhu triacylglycerol, diacylglycerol,
monoacylglycerol, tinh dau, dau khodng, axit béo va cac loai
khac dugc phim dinh dudng [8, 9].

Mot s nghién ctru di cong bd vé bao quan qua chanh leo
tim, cu thé bang mang PLA/PBAT (acid lacticpoly v6i butylene
mang blend adipate-co-terephthalate) ¢ nhiét do 20°C va 70-
75% RH trong 21 ngay. Két qua ty 1¢ hao hut khéi lugng 15%,
do cting 15N, dudng tong 6,3%, axit tong sb 28 g/kg, Vitamin
C 12,5 mg/100 g (mtrc ton that 33,5%) [10]. Nghién ctru bio
quan qua chanh leo tim bang mang phii chitosan trong thdi gian
bao quan 12 ngay & nhiét do 28°C, do am 85% cho théy, ty 1é
hao hut khdi lwong thp nhét 1a 20% va c6 hiéu qua duy tri ham
luong vitamin C t6t nhat (6,1 mg/100 g), cao gap 1,12 1an so
voi d6i chimg (5,4 mg/100 g) [11]. Nghién ctru bao quan qua
chanh leo tim bang xir 1y 1 pl/l 1-MCP két hop véi chitosan
1% (w/v) trong thoi gian bao quan 25 ngiy ¢ 4°C cho théy,
han ché cudng d ho hap va hao hut khdi lugng (13,11%) [12].
Nghién ctru bao quan chanh leo tim bing phii mang chitosan
(2%) & nhiét do 8+1°C trong 25 ngay cho thdy, hao hut khéi
lugng it nht 19,53%, vitamin C 19,81 mg/100 g (mirc ton that
30%) [13].

Dé khai thac va su dung c6 hi¢u qua mot s6 vat liéu tiém
ning nham tao ra ché pham bao quan rau qua c6 ngudn goc tur
nhién va than thién moi truong nhu sap co c6 dac tinh twong
d6i ky nudc va c6 kha ning ngin viéc mat nude, giit duoc cac
hop chat d& bay hoi [14, 15]. Sap ong c6 kha ning lam giam
cuong d6 ho hap cua trai cdy, nén co kha ning giam hao hut
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khdi lugng va ting thoi han bao quan trai cdy [16, 17]. Trong
khi CMC 1a dan xuat cellulose v6i cac nhom carboxymethyl
(-CH,-COOH) dang natri monochloroacetate CICH,COONa
tao nén khung cellulose la chét diéu chinh d¢ nhot, tao déc va
6n dinh nhi twong [18, 19]. Tuy vay, do 6 6n dinh va tinh nang
ctia ché pham tao mang dang nhii twong phu thudc vao dic tinh
hoa ly véi cac thong sb ky thuat chinh (d6 nhét, pH, dién thé
zeta, kich thude va mat do hat). Trong do, thanh phﬁn vaty 1¢
cac thanh phan tao nén ché phim c6 tinh quyét dinh dén dic
tinh hoa ly.

Trong pham vi nghién ctru nay, chung t6i tién hanh khao sat
anh huong cua ty 1& sap ong, sap co va CMC dén dic tinh hoa
1y cua ché pham, kha ning tao rao can khi va am ¢6 anh hudng
dén qua trinh bao quan qué chanh leo tim.

2. Nguyen vat liéu va phuong phap nghién ciu
2.1. Nguyén vit li¢u
2.1.1. Nguyén liéu nghién ciu

Qua chanh leo tim (Passiflora edulis Sims) tréng tai Moc
Chau, Son La (vi d6 20°51 B, kinh d¢ 104°37 B, d6 cao 1050
m so v6i myc nude bién). Cay chanh leo 2 nam tudi, duge thu
hoach & do chin 3, twong mg mau tim ciia vo chiém 75% bé
mit qua. Quy cach qua co kich thuéc dong déu, khong sau
bénh, khong bi ton thwong co hoc. Chanh leo dugc thu hai tai
thoi diém thang 5/2023, vao budi sang (7:00-8:00 gio), mdi
qua duoc goi bang 16p gidy ban va dong trong thing xdp, van
chuyén vé Bo mon Cong nghé Bao quan nong san - Vién Co
dién Nong nghiép va Cong nghé¢ Sau thu hoach trong thoi gian
khong qua 10 gid, mau duoc bao quan mat 10+1°C, do 4m
90+2°C dé tién hanh thi nghiém va phén tich.

Séap ong (bee wax): Mau ‘Eréng sang tu nhién, nhiét d§ nong
chay tr 61 dén 65°C, chi so ester 1a 77,08 mg/g, axit 18,83
mg/g va xa phong hoda 95,91 mg/g (Science Union Thai Lan).

Sép co (carnauba wax): Mau vang sang tu nhién, nhiét
d6 nong chay tir 81 dén 86°C, chi sb axit 2,6 mg/KOH/g, xa
phong héa 78-88 mg KOH/g, tinh khiét 99% (Science Union
Thai Lan).

Carboxymethyl cellulose sodium salt (CMC): Trong lugng
500 g/hop, CH NaO,, thé dang bot trang kem, do pH (1%

dung dich) tir 6,5 dén 8, 6 nhét (1% dung dich; 20°C & dang
khd) 250-350 cps (Oxford, An Do).

2.1.2. Héa chdt si dung

Sir dung so ché xir ly nguyén liéu: Acid propionic (C,HO,)
99,5% cua buc.

Hoa chét phu gia sir dung diéu ché ché pham tao mang gom:
axit palmitic - CH,(CH,) ,COOH 98% va axit oleic - C H, O,
(MWt 282,47 g/mol) ctia Merck (Ptic); ammonium hydroxi-
de (NH,0H) 30,3% cua Baker (M), silicon antifoaming (w/w

30% Silicon), 500 ml ctia Oxford (An D).
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2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp tao ché pham

Dinh lugng ty 1€ sap ong va sap co theo ké hoach thuc
nghiém phéi tron véi 100 ml nude cit > Gia nhiét dén 90+1°C,
khudy déu 10 phut (duy tri nhiét do trong sudt qua trinh tao
ché phdm) > B6 sung CMC theo ty 18 thyc nghiém, khiy déu
5 phat & Bo sung chat phu gia gdm acid Palmitic 1%, acid
oleic 6%, ammonium hydroxide 0,64%, chit chéng bot 0,4%
va khudy déu 5 phat > Pdng hoa véi toe d 21500 v/ph trong
thoi gian 20 phat > Ché phdm CMC.

2.2.2. Phuong phap xur ly nguyén liéu chanh leo

Lua chon céc qua co kich thude va ngoai hinh déng déu,
lam sach so bo béng nudc, tiép theo dugc xu ly nam bénh bé’mg
dung dich axit propionic 0,45% trong thoi gian 3 phut [20],
dé réo nudc trude khi tién hanh phii mang theo ké hoach thyc
nghiém. Céc thi nghiém dugc chuén bi mau véi cung khdi lugng
1500+10 g/mAu, tuong tng mdi thi nghiém. Tién hanh phi mang
bang sir dung chdi soi 10ng dé nhung ché pham va quét déu trén
bé mat qua, sau do qua duoc lam rao 30 phut ¢ nhiét do phong.
Tiép theo, xép qua vao hop nhua chuyén dung (9 lit/hop/mau)
va bao quan ¢ didu kién lanh dé tién hanh theo ddi do dac theo
chu ky cac thong sb cong nghé theo ké hoach thuc nghiém.

2.2.3. Phuong phap nghién curu thyc nghiém

Tién hanh thuc nghiém tao ché phém MW-CMC va
khéo sat anh hudng cua ty 16 thanh phan (sap ong, sap co va
carboxymethyl cellulose) dén dic tinh hoa 1y, kha ning bao
quan qua chanh leo tim:

Thiee nghiém 1: Gém 5 thi nghiém (TN,, TN, TN ,, TN, ,
TN,,) twong ing 5 muc ty 1€ sap ong (1, 1,5, 2, 2,5 va 3%) tinh
theo ty 16 khéi luong/100 ml nudc cit phéi tron tao ché phim
theo quy trinh tao ché pham (myc 2.2.1), cac thi nghiém & cling
diéu kién ty 18 sap co 0,9% va CMC 0,8%.

TN, ,TN.., TN

Thire nghiém 2: Gom 5 thi nghiém (TN, , TN,,, TN,, TN, ,
TN, tuor}g ung 5 muc ty 1€ sap co (0,3, 0,6, 0,9, 1,2 va 1,5%)
o cung diéu kién nhu thuc nghiém 1, véi cung ty 1€ sap ong
duoc lya chon ty 1€ phu hop (thyc nghiém 1) va CMC 0,8%.

Thue nghiém 3: Gom 5 thi nghiém (TN, , TN, , TN, TN,
TN,,) twong tmg 5 muc ty 1¢ CMC (0,4, 0,6, 0,8, 1,0 va 1,2%)
& cung diéu kién nhu thyc nghiém 1, voi cing ty 18 sap ong va
sap co da dugc Iya chon ty 1€ phu hop (thuc nghiém 1 va thuc
nghiém 2).

Muyc tiéu cta 3 nhom thuc nghiém dugc danh gid dac tinh
hoa 1y ctia ché phim tao mang MW-CMC véi cac chi tiéu: do
nhét (cp), pH, dién thé zeta (mV), kich thudc thirc hat (um),
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mét do hat (triéu/ml). Kha ning bao quan qua chanh leo gom
céc chi tidu: cuong do ho hap (ml CO,/kg.h), mirc san sinh khi
ethylen (ul C H,/kg.h), ty 1¢ hao hut khéi luong (%) va chét
lwong cam quan (diém) & cing diéu kién nhiét d6 bao quan
5+1°C va do am RH 90+2%.

2.2.4. Xdc dinh do dién thé zeta, kich thuéc va mat do hat
Phuong phép do: Sir dung thiét b Litesizer 500.

Phuong phap chuan bj miu: Mau duoc phan tan béng siéu
am trong 8 gid' ¢ didu kién 25°C sau d6 ding micropipet bom
vao cuvet 1 ml rdi tién hanh do tu dong trén thiét bi Litesizer
500.

2.2.5. Chup anh SEM (Scanning Electronic Microscopy)

Bang kinh hién vi dién tir quét phan giai cao Hitachi S-4800
(Nhat Ban) d6 phong dai co thé thay doi tir 10 dén 100.000 lan.
Mau ché phim dugc phan tan bing siéu 4m trong 8 gio ¢ didu
kién 25°C, tiép sau dung micropipet bom 1én tim lugi Pt va lam
kho mau rdi tién hanh chup FE-SEM ¢ céc diéu kién phong dai,
thang do khac nhau thu lai anh va luu két qua & dang anh.

2.2.6. Xdc dinh cwong d hé hdp va san sinh khi ethylene

Phuong phap do va tinh toan theo [21]: St dung hop nhya
kin dyng mau hiéu Lock & Lock, dung tich 9 lit c6 gin cac dau
siptm dé rit mAu khi. Mdy do ndng d¢ khi O, va CO, tuong
g dai do O, (0,001-100%) va CO, (0,1-100%) hi¢u analyzer
6600, ILLINOIS (My); may do khi ethylene hiéu FELIX-F-960
(M¥) pham vi dai do 0-1000 ppm.

(Yeo,~ Yéo,) V
Reo=

(1)
100.W (te - ta)

(YCcsz4 - Yészt) \

R. . = ()
G 00.W (t - to)

trong do: Rcq, 1a cuong d6 ho hép tinh theo CO, (ml CO,/kg.h);
Re i, 12 cuong d6 san sinh khi C,H, (ul C,H,/kg.h); Yeo,, Yoo,
1a ndng do khi CO, thoi diém dau va cudi (%); Y&y, Y
1a nong d¢ khi C,H, thoi diém dau va cudi (ppm); W 1a khéi
lugng qué (kg); V 1a thé tich khong khi chiém chd trong binh
do mau (ml); t : thoi gian cudi; t,: thoi gian dau.

2.2.7. Phwong phdp xdc dinh ty 1é hao hut khoi lwong

Tinh theo cong thirc: Ty 1€ hao hut = % x 100%

1

trong do: m, 1a khi lugng mau qua chanh leo ban dau (g); m, la
khéi lwong mau chanh leo trong qué trinh bao quén (g).
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2.2.8. Dénh gid chat hrong cam quan qua chanh leo

Dua trén co s¢ cac TCVN 3215:1979 va TCVN 3216:1979
bang lap hoi dong cham diém: Hoi dong gdm 5 nguoi 1a nghién
ctru vién va ky thuat vién cung nghién ctru sinh ctia B mon
Bao quan nong san thyc pham, Vién Co dién Nong nghiép va
Cong nghé Sau thu hoach. Tién hanh céc bude thong nhét thuat
ngir mo ta, huan luyén hoi dong véi 4 chi tiéu danh gia gom
mau sdc va trang thai vo qua, miii va vi thit cia qua chanh leo.
Céc chi tiéu dugc danh gi riéng & bing mo ta ddi voi mau sic,
trang thai va thr ném véi mui va vi theo thang 5 diém, diém
cao nhat 1a 5, diém thap nhét Ia 1. Vi ddc tinh ctia qua chanh
leo d& bi mit nude dan dén bién doi trang thai do nhan vo, mat
khac cudng do ho hap 16n dan dén toc do gia hoa nhanh lam
bién d6i mau sic vo qua, trong khi trc ché cuong do ho hap
thap qué con gay nén hién twong yém khi din dén bién déi mui
vi thit qua lam giam chat lugng cam quan. Nguyén tic cham
diém dua trén hé sb quan trong theo muc d¢ uu tién (HSQT):
Trang thai (1,2), mau sic (1,0), mui (0,9) va vi (0,9). Mirc xép
loai theo tong diém: tot (18,2-20), kha (15,2-18,1), trung binh
(11,2-15,1), kém (7,2-11,1), hong <7,2.

2.2.9. Phirong phdp thong ké va xir Iy 56 liéu

S6 lidu thu thap dugc xir 1y theo phuong phéap thong ké
bang chuong trinh thong ké trong Excel 2016 va phuong phap
phan tich phuong sai ANOVA, su khac biét gitta cac gia tri
ding kiém dinh Ducan (p<0,05) bang chuong trinh SPSS 18.

3. Két qua va ban luan

3.1. Anh hwéng ciia ty ¢ thanh phan sdp ong, sdp cg va
carboxymethyl cellulose dén ddc tinh hoa ly va cdu tric cia ché
phém phii mang sdp ong, sdp co va carboxymethyl cellulose

311 Anh hwong cua 1y I¢ thanh phan sap ong dén ddc tinh
héa Iy va cdu triic ciia ché phiam

Tong hop s0 liéu phan tich mau (TN,, TN,,, TN ,, TN , TN )
tuong ung ty 1¢ sap ong (1, 1,5, 2, 2,5 va 3%) véi céc ty 1¢ sap co
(0,9%) va CMC (0,8%) thé hién tai hinh 1.

Quan st hinh 1A tit ca 5 mau thi nghiém déu c6 d6 on dinh kha
tt do ¢6 gié tri dién thé zeta |(>35,5 mV (so voi muc t6i thiéu [(>20
mV dé dam bao d6 6n dinh). Trong do, mau TN, (2%) ¢6 do 6n dinh
cao nhat voi dién thé zeta -75,7 mV va mau TN (1%) ¢6 d¢ on dinh
thép nhat (-35,5 mV). Khi ty 1¢ sap ong ting tu 1 dén 2% thi gi tri
dién thé zeta ting -5,5 dén -75,7 mV, nguoc lai khi ty 18 sap ong ting
tir 2 dén 3% thi dién thé Zeta c6 xu hudng giam tir -75,7 xubng -58,8
mV. Piéu nay co thé Iy giai v6i ty 18 sap ong khoang 2% la lugng
vira du dé on dinh hé gel dong nhit va bén vimg, trong khi véi cac
mau c6 ty 18 sap ong >2% hodc <2% din dén lwong sap ong dur thira
hoic thiéu 1am giam kha nang lién két v6i céc chu tir tao gel mang.
Mat khac quan sat hinh 1B cho théy, d9 nhdt ty 1¢ thudn voi ty 1¢ sap
ong va 6n dinh trong khoang pH 7,4-8,2. Khi ty 18 sép ong tang tir
1 dén 2% thi do nhot duy tri mirc twong déi thap tir 26,34 dén 36,78
cp; trong khi tiép tuc ting ty 1¢ sap ong 1én 2,5-3% thi do nhot ting
nhanh 1én 61,59 dén 65,32 cp, diéu nay chimg to lugng sap ong trong
hdn hop du c6 thé tao dic 1am ting do nhot.
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Hinh 1. Anh hwéng cia ty 1& sap ong dén dic tinh héa ly ciia ché phdm sap ong, sap co va carboxymethyl cellulose. (A) Dién thé zeta
(mV); (B) pH va d6 nhot; (C) Kich thuwdc va mat do hat. Cac cong thirc khac nhau trong cung mét dai lwgng xac dinh cé cac chir cai khac nhau thi
khac nhau c6 y nghia & muc tin cay p<0,05. TN1: thyc nghiém 1.

Hinh 2. Anh kinh hién vi dién tlr quét ctia cac mau ché pham MW-CMC vé&i ty 1é sap ong (1, 1,5, 2, 2,5 va 3%).

&E(:I'&J\IAG NGHE 66(11) 11.2024




(A) (B)
TN,, TN, TN, TN,, TN, Nhom TN
0 »
84 i
N nlg 3. 2% 8
2 -~ g
5
E
a
g4
“y
£
&
g -55,00°
-57,60°
0 . TN,, TN, TN
71,308 6_68'30 21 22 2? ’
4 73,80 spH =D nht

TN

s Khoa hoc Ky thudt va Cong nghé | Ky thuat thuc phdm va do udng; Khoa hoc Néng nghiép | Cac linh viic khéc ctia khoa hoc nong nghiép

©
Nhim TV

12,942

=

340C.000

48,00°
8,192
49,69°

B.222.000
3.187.000
11,64°

10,90°
3.089.000

3.20C.000

9,80¢

=
2.863.000

8,89°

300C.000

2.815.000

DS nhoét (cp)

2800000

Miat dé hat (hat/ml)

Kich thudéc hat trung binh (pm)

e o ~ e o

™ 260,000

u N ™, TN, TN, TN, TN

Kich thwoc hat trung binh w Mat d6 hat

21 24 25

Hinh 3. Anh hwéng clia ty 1é sap co dén diac tinh hoa ly ciia ché pham sap ong, sap co va carboxymethyl cellulose. (A) Dién thé zeta (mV);
(B) pH va d nhét; (C) Kich thwdc va mat do hat. Cac cong thirc khac nhau trong cung mét dai lwong xac dinh co6 cac chir cai khac nhau thi khac

nhau cé y nghia & murc tin cay p<0,05. TN2: thwc nghiém 2.

Hinh 4. Anh kinh hién vi dién ttr quét cia mau ché pham sap ong, sap co va carboxymethyl cellulose véi ty 1é sap co (0,3, 0,6, 0,9, 1,2 va 1,5%).

Quan sat hinh anh SEM (hinh 2) twong tmg mau 5 thi
nghiém cho théy chu tric vat liéu dang hat tya cau voi kich
thude dong déu va c6 khoang rong. Mit khéc, quan sat hinh 1C
theo s0 liéu xac dinh bing may phén tich hat thi kich thudc hat
trung binh trong khoang 7,8-12,65 um, twong ting mat d¢ hat
2,9-3,3 triéu hat/ml.

3.1.2. Anh huréng ciia nong do sap co dén dic tinh héa Iy va
cau tric cua ché pham

Téng hop s6 liéu phan tich mau (TN, , TN, TN, TN,
N,,) twong ung ty 1€ sap co (0,3, 0,6, 0,9, 1,2 va 1,5%) voi ty

le sap ong (2%) va CMC (0,8%) thé hién tai hinh 3.

Quan sat hinh 3A cho thiy, ca 5 mau thi nghiém déu c6 do

én dinh cao v6i gia tri dién thé zeta |(>55 mV. Trong do, mau
2 (0,9%) ¢6 d6 6 6n dinh cao nhét (-73,9 mV) va mau TN,,

(1 5%) ¢6 d6 6n dinh thap nhat (-55 'mV). Trong khoang ty le
sap co 0,6-1,2% tuong tng dién thé Zeta tir -71,3 dén -68,3
mV 1a mién c6 tinh 6n dinh cao hon so véi cac mire ty 16 sap co
<0,6% va >1,2%. Pidu nay c6 thé Iy giai trong ty nhu dbi véi
ty 1¢ sap ong. Mit khac quan sat hinh 3B cho théy, ty 1& sap co
c6 anh hudng ty 1¢ thuan véi do nhét, khi tang ty 1€ sap co 0,3-
1,5% thi d6 nhét tang tir 26,91 dén 49,69 cp va 6n dinh trong
khoang pH 7,9-8,19.

Quan sat anh SEM (hinh 4) cho thdy, cAu tric thé vat ligu
dang hat tya cau voi kich thude dong déu va ¢ khoang rong.
Kich thudc va phan bo mat do hat theo xac dinh bang may phan
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tich hat dugc thé hién tai hinh 3C trong khoang 8,8-12,9 um,
tuong Gmg mat do hat 2,8-3,2 triéu hat/ml so voi quan sgit trén
hinh anh SEM la c6 sy twong dong va tuong doi dong déu.

3.1.3. Anh hwong cua nong do carboxymethyl cellulose dén
ddc tinh héa Iy va cdu triic ciia ché pham

T6ng hop s li¢u phan tich mau (TN,,, TN,,, TN,,, TN,,
N,,) twong tmg ty 1¢ CMC (0,4, 0,6, 0,8, 1 ,0va 1,2%) voi cac

ty le séap ong (2%) va sap co (0,9%) thé hién tai hinh 5.

Quan sat hinh 5A tuong tu nhu ddi véi sap ong va sap co
cho thdy, ca 5 miu thi nghiém déu co do on dinh cao véi gia
tri dién thé zeta |C [>49,1 mV. Trong d6, cac mau TN,,va TN,,
c6 do 6 on dinh cao hon ca (-69,5 va -71,6 mV), trong khi cac
mau con lai ¢6 do on dinh thap hon nhiéu (-54,1, -52,2 va -49,1
mV) tuong g cic mau thi nghlem TN, TN,, TN,. Qua do
cho thay, ty 16 CMC<0,8% thi ché pharn 6 t1nh on dlnh cao
hon dang ké so v6i cac mau 6 ty 16 CMC>0,8%. Mat khac,
quan sat hinh 5B cho thdy ty 16 CMC c6 anh huéng manh dén
d6 nhot, vai ty 16 CMC 0,4-0,8% thi d6 nhét tang tir 10,71 dén
31,09 cp, trong khi tang ty 1&¢ CMC (1,0-1,2%) thi d0 nhdt tang
manh tir 52,56 dén 61,28 cp va on dinh trong khoang pH 7,8-
8,3. Pidu nay 1 pht hop véi s phén tan ciia cc hat nano CMC
1én bé mit va cac khoang rdng dugc tao ra tir cac hat sap ong
va sap co (kich thuée pm) tao khung cellulose lién két véi cac
hat sap ong va sap co co tac dung nhu chat didu chinh do nhét,
tao ddc va on dinh nhil tuong [18, 19].
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Hinh 5. Anh hwéng cua ty 1é carboxymethyl cellulose dén dic tinh héa ly ctia ché pham sap ong, sap co va carboxymethyl cellulose. (A)
Dién thé zeta (mV); (B) pH va do nhét; (C) Kich thwéc va mat do hat. Cac cong thirc khac nhau trong ciing mét dai lwgng xac dinh c6 cac chir cai
khac nhau thi khac nhau c6 y nghia & murc tin cay p<0,05. TN3: thwc nghiém 3.

TN
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Hinh 6. Anh kinh hién vi dién tir quét cia ché phdm tao mang ché phadm sap ong, sap co va carboxymethyl cellulose v&i carboxymethyl

cellulose (0,4, 0,6, 0,8, 1 va 1,2%).

Quan sat anh SEM (hinh 6) cho thay, ciu tric thé vét liéu
dang hat tya cdu vdi kich thudc dong déu va cé khoang rong.
Kich thudc va phan bd mét do hat theo xac dinh bang méay phan
tich hat dugc thé hién tai hinh 5C trong khoang 5,2-11,3 um,
tuong tmg mat do hat 2,9-3,4 triéu hat/ml so vdi quan sat trén
hinh anh SEM 14 ¢6 su trong dong va twong ddi dong déu.

Tir két qua khao sat so bo trén cho thdy, déc tinh hoa 1y cua
ché phim tao mang MW-CMC c¢6 tinh 6n dinh khé cao tuong
l'mg ty 1¢ sap ong (1,5- 2 ,5%), sap co (0,6-1,2%) va CMC (0,4-

0,8%). Trong d6, cac mau thi nghiém co ty 1€ sap ong (2%), sap
¢0 (0,9%) va CMC (0,6%) thé hién tinh 6n dinh cao nhét: dién
thé Zeta tir -69,5 dén -75,7 mV, pH 8-8,2, 40 nhot 21,84-40,89
cp, kich thudce hat trung binh 10,6-11,2 um va mat d¢ hat 3,0-
3,1 triéu hat/ml.

3.2. Anh hwong ciia ty I¢ sdp ong, sdp co va carboxymethyl
cellulose dén sw bién doi sinh ly va chdt lwgng cam quan ciia
qud chanh leo trong qud trinh bdo qudn

3.2.1. Anh hwong ciia ty 1¢ sdp ong, sap co va carboxymethyl
cellulose dén cuwong dg ho hap

Quan st hinh 7 biéu dién quan hé giita cuong d6 ho hap voi
cac bién doc lap gom ty 1¢ thanh phan sap ong (1, 1,5,2, 2,5 va
3%), sap co (0,3, 0,6, 0,9, 12va15%)vaCMC(O4 0,6, 0,8,

1'va 1,2%) ¢ cung diéu kién chung ¢6 dinh 2 yéu t6 con lai tai
tam cho théy:

&é% NGHE 66(11) 11.2024

Cudng d6 ho hip cua qua chanh leo sau phu mang ty 18
nghich véi ty 1¢ sap ong, sap co va CMC, khi tang ty 1¢ cua
1 trong 3 thanh phan thi cuong d6 ho hap déu giam va nguoc
lai, mat khac thoi diém dat dinh cuong do ho hap ciia mdi thi
nghiém 1a khic nhau, ddi véi céc thi nghiém c6 kha ning v
ché h6 hap manh hon tirc cudng do hé hap thap hon, thi thoi
diém dat dinh kéo dai ngay hon va ngugc lai. Cu thé, khi ting
ty 18 sap ong tir 1 dén 3% tuong tmg 5 thi nghlem (TN, , TN ,,
TN,,, TN,,, TN /) thi dinh cuong d§ ho hip dat (26,74, 23,8,
21,74, 19,69 va 17 63 ml CO,/kg.h). Twong tu khi tdng sap co
(0,3-1 5%) va CMC (0,4-1,2%) tuong ung (TN, , TN,,, TN,
TN,,, TN,,) dat dinh (21,51, 19,8, 18,53, 17,36 va 15,89 ml
CO, /kg. h) va (TN, , TN32, TN,,, TN,,, TN,,) dat dinh (17,07,
15,69, 14,12, 13,92 va 12,55 ml CO,/kg. h) voi thoi diém dat
dinh cuong d6 ho hap ciia 3 nhom thi nghlem tir ngay 15 dén
ngay 18. Tir két qua thuc nghiém nay cho thdy, sap ong, sap co
va CMC déu c6 tac dong tuong hd 1an nhau dé tao nén rao can
khi, trc ché qua trinh ho hap ctia qua chanh leo.

T két qua khao sat thé hién trong khoang mién bién thién

t§l 1€ sap ong (1,5-2,5%), sép co (0,6-1,2%) va CMC (0,4-

0,8%) thi dinh cudng d6 ho hap 16n nhét 1a 23,08 ml CO /kg.h

(TN,,) va thap nhit 14,12 ml CO ,/kg.h (TN,,) so v6i cong b

ctia R.E. Paull va cs (2004) [1], muc cudng do ho hap clia qua

chanh leo 29-349 mg CO ,/kg.h ¢ nhi¢t do tr 5-25°C da c6 xu
huéng gidam déng ké.

n
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Ngay

Hinh 7. Anh hwéng cia ty 1é thanh phan sap ong (A), sap co (B) va carboxymethyl cellulose (C) dén cwéng dd hé hap. Cac cong thirc
khac nhau trong cling mét dai lwgng xac dinh c6 cac chir cai khac nhau thi khac nhau cé y nghia & murc tin cay p<0,05. TN1: thwc nghiém 1; TN2:
thwe nghiém 2; TN3: thwe nghiém 3.
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Hinh 8. Anh hwéng cua ty & thanh phan séap ong (A), sap co (B) va carboxymethyl cellulose (C) dén cwéng dd san sinh khi ethylene.
Cac cong thirc khac nhau trong cung mét dai lwgng xac dinh c6 cac chir cai khac nhau thi khac nhau cé y nghia & mire tin cay p<0,05. TN1: thuc
nghiém 1; TN2: thwc nghiém 2; TN3: thwc nghiém 3.
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3.2.2. Anh huong ciia ty 1é sdp ong, sdp co va carboxymethyl
cellulose dén san sinh khi ethylene

Tuong ty quan st hinh 8 biéu didn quan hé giita cuong do
san sinh khi ethylene v6i cac bién doc 1ap gom ty 1 thanh phan
sapong (1, 1,5,2,2,5va3%), sép co (0,3, 0,6,0,9, 1,2 va 1,5%)
va CMC (0,4, 0,6, 0,8, 1 va 1,2%) & cung diéu kién chung ¢
dinh 2 yéu t6 con lai tai tim cho théy:

Quy luat bién thién cuong do san sinh khi ethylene ciing
nhu cuong do ho hap 1a ty 18 nghich vai ty 18 thanh phan sap
ong, sap co va CMC va thoi diém dat dinh cuong do san sinh
khi ethylene s6m hon véi cac thi nghiém c6 ty 1& thanh phan
thap hon va ngugc lai. Cu thé khi tang ty 1& sap ong tir 1 dén 3%
tuong ung 5 thi nghiém (TN ,, TN ,, TN ,, TN ,, TN ) thi dinh
cuong do san sinh khi ethylene dat (220,36, 205,67, 195,88,
190,98 va 171,39 ul C,H /kg.h). Tuong ty, khi ting ty 1€ sap co
(0,3-1,5%) va CMC (0,4-1,2%) twong tmg (TN, TN,,, TN, ,
TN,,, TN,,) dat dinh (220,0, 195,56, 185,78, 171,11 va 161,33
pul CH/kgh) va (TN,,, TN,,, TN, TN,,, TN,/) dat dinh
(210,87, 201,06, 191,25, 176,54 va 166,73 ul C H, /kg.h) voi
thoi diém dat dinh cia ca 3 nhom thi nghiém tir khoang ngay
15 dén ngay 18. Tir két qua thuc nghiém nay cho thay, sap ong,
sap co va CMC 1a c6 tac dong tuong hd 1dn nhau dé tao nén
rao can khi va trc ché qua trinh san sinh khi ethylene. Tuong
(g mién pht hop ciia ty 1¢ thanh phan sap ong (1,5-2,5%), sap
co (0,6-1,2%) va CMC (0,4-0,8%) cho thay dinh cuong d6 khi
ethylene 16n nhét 1a 205,67 ul C,H /kg.h (TN,,) va thép nhét
191,25 ul C,H, /kg.h (TN,,).

3.2.3. Anh huong ciia ty Ié sdp ong, sdp co va carboxymethyl
cellulose dén hao hut khéi long

Quan sat hinh 9 biéu dién quan hé cua ty I¢ hao hut khi
luong voi sy bién thién cua cac bién doc 1ap gdm ty 18 sap ong
(1, 1,5, 2, 2,5 va 3%), sap co (0,3, 0,6, 0,9, 1,2 va 1,5%) va
CMC (0,4, 0,6, 0,8, 1 va 1,2%) & clng diéu kién chung c6 dinh
2 yéu tb con lai tai tim cho théy:

Ty 1& hao hut khéi lugng ctia qua chanh leo trong qué trinh
bao quan ty 1& nghich véi ty 16 thanh phan cua sap ong, sap
co va CMC, khi tang ty 1¢ ciia 1 trong 3 thanh phan thi ty 18
hao hut khdi lwvong déu c6 xu hudng giam trong sudt qué trinh
bao quan va ngugc lai. Cu thé, khi ting ty 1¢ sap ong tir 1 dén
3% twong tng 5 thi nghi¢m (TN, , TN , TN ,, TN ,, TN, ) thi
ty 1¢ hao hut khoi lugng tinh dén ngay thar 48 1a (3,69, 3,09,
1,96, 1,63 va 1,33%). Tuong tu, khi ting ty 1¢ sap co (0,3-
1,5%) va CMC (0,4-1,2%) tuong ng (TN,,, TN,,, TN,,, TN, ,
TN,,) ty 1¢ hao hut khoi lwong (4,18, 3,42, 2,06, 1,59 va 1,26%)
va (TN, , TN, TN,,, TN, TN, ) l1a (3,08, 2,72, 1,92, 1,62 va
1,19%). Tu két qua thyc nghiém cho thay, sap ong va sap co
déu co kha nang tai rao can nudc, trong d6 kha ning ngan nudc
clia sap c¢ cao hon sap ong, trong khi CMC dang nano lai c6
tac dong trong hd va c6 anh huong dang ké vé kha ning ngan
can sy thAm nude nho dic tinh hoa ly va chu trac khi lién két
voi cac hat sap ong va sap co. Trong d6, véi mién phu hop cua
sap ong (1,5-2,5%), sap co (0,6-1,2%) va CMC (0,4-0,8%) cho
théy mtrc hao hut khéi luong thp nhét 1a 1,92% (TN,,) va cao
nhat 3,42% (TN,,).
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Hinh 9. Anh hwéng cha ty 1é thanh phan sap ong (A), sap co (B) va CMC (C) dén hao hut khéi lwong. Cac cong thirc khac nhau trong cling
mot dai lwong xac dinh cé cac chi¥ cai khac nhau thi khac nhau cé y nghia & mire tin cay p<0,05. TN1: thwc nghiém 1; TN2: thwe nghiém 2; TN3:

thwe nghiém 3.

&%H%%E 66(11) 11.2024

3



s Khoa hoc Ky thudt va Cong nghé | Ky thuat thuc phdm va do udng; Khoa hoc Néng nghiép | Cac linh viic khéc ctia khoa hoc nong nghiép

3.24. A‘)I:lh huweong cua ty ¢ sap ong, sdp co va carboxymethyl
cellulose dén chat lwong cam quan

Quan sat hinh 10 biéu dién quan h¢ cia chit lugng cam
quan véi sy bién thién cua cac bién doc 1ap gém ty 16 sap ong
(1, 1,5, 2, 2,5 va 3%), sap co (0,3, 0,6, 0,9, 12Va15%)va
CMC (0.4, 0,6, 0,8, 1 va 1,2%) ¢ cung diéu kién chung c6 dinh
2 yéu t6 con lai tai tim cho thiy:

Chét luong cam quan ctia qua chanh leo trong qué trinh bao
quan c6 anh huong dang ké cua ty 1¢ thanh phan sap ong, sap
¢o va CMC. Tai hinh 10A va 10B cho thdy, sap ong va sap co
¢6 quy luat kha tuong dong, khi tang ty 1& sap ong tir 1 dén 2%
va ty lé sép co tir 0,3 dén 0,9%, tuong ung 2 nhom thi nghiém
(TN, TN, TN ,) va (TN,, TN,, TN, ) thi chdt lugng cam quan
déu co xu huong duy tri & muc cao horn S0 VOi cac thi nghiém
tang ndng do sap ong tir 2 dén 3% (TN,,, TN1 » IN ) va nong
d0 sép co tang tir 0,9 dén 1,5% (TN,;, TN,,, TN, ). Cu thé, chat
lugng cam quan duy tri ¢ muc cao nhét tai cac th1 nghiém trung
tam (TNB, 53) dén ngay 48 dat 17,21 diém. Diéu nay c6 thé
ly gidi rang, sap ong va sap co 1a 2 thanh phan chinh dong vai
tro vat liéu nén 1a 16p rao can khi va hoi nude, ¢ cac muc ty 1¢
thanh phén thap qua chua du mat do dé tao 16p ngan can khi va
4m dan dén bé mit qua bi co ng6t do mat nudce tu nhién va su
mat nude do qué trinh ho hap vai cudong do manh hon. Ngwoc
lai, khi tang ty 1¢ sap ong va sap co cao hon ¢6 thé tao ra 16p
rao can khi va 4m cao bén ving hon dan dén qua trinh ho hap
yem khi dudi mic giéi han dé cac phan ng sinh hoa xay ra
dé duy tri qué trinh trao doi chit va nudi song té bao, tir do
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gdy ra sy bién d6i vé mau sic va mui vi lam giam chét luong
cam quan. Trong khi quan sat hinh 10C cho théy, khi tang ty 1&
CMC tr 0,4 (TN,) dén 0,6% (TN,,) thi chit luong cam quan
duy tri & muc cao nhét 1a 17,42 diém (ngay 48), mat khac khi
tiép tuc tang ty 1& CMC tir 0,6 dén 1,2% (TN33, TN,,, TN35)
thi chat lugng cam quan giam manh. Piéu nay la phu hop voi
chu trac va tinh nang cua vt liéu nano CMC, véi ty 1¢ CMC
thap trong khoang (0,4-0,6%) 1a mat d¢ vira du dé lién két véi
cac hat sap ong va sap co tao nén 16p mang mong dang khung
cellulose vimg chic ma van duy tri duoc kha ning trao ddi khi
va am, nguoc lai khi ting ty 16 CMC c6 thé 1am thay di trang
thai dong dic va do nhét cua ché pham dan dén lam ting do
day 16p mang phu dong ngh1a v6i kha nang tao rao can khi va
am cao hon, tuy rang c¢6 thé han ché hao hut khi luong nhung
chét lugng cam quan suy giam do ho hip yém khi.

Két qua khao sat anh huong ciia ty 1¢ thanh phan tao ché
phdm MW-CMC va thir nghiém bao quan qua chanh leo & diéu
kién (5+1°C va d6 4m RH 90+2%) cho thdy, ty 1 thanh phin
sap ong (1,5-2,5%), sap co (O 6-1,2%) va CMC (0,4-0,8%) la
phu hop voi: Cuong do ho hip dat dinh 14,12-23,08 ml Cco,/
kg.h trong thoi diém tir ngay 15 dén ngay 18, twong ing cudng
d6 khi ethylene 191,25-205,67 ul C,H /kg h; ty 1¢ hao hyt kh01
lugng 1,92-3,42%. Kha nang duy trl chét luong cam quan tot
nhat dén ngay 48 dat 17,42 diém. Danh gia so sanh véi mot s6
két qua nghién ctru da cong bd cudng do ho hp va san sinh khi
ethylene giam khi nhiét d6 bao quan thap hon, mat khéc ty 1&
hao hut khéi lugng ting theo thoi gian bao quan va phu thude
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Hinh 10. Anh hwéng cua ty Ié thanh phan sap ong (A), sap co (B) va carboxymethyl cellulose (C) dén chét lwgng cam quan. TN1: thuc

nghiém 1; TN2: thwec nghiém 2; TN3: thwe nghiém 3.

KHOA
&CONGHI\?GCI:-IE

66(11) 11.2024

i



Khoa hoc Ky thudt va Cong nghé | Ky thuat thuc phdm va do uéng; Khoa hoc Néng nghiép | Cac inh viic khdc ctia khoa hoc nong nghiép n—

vao nhiét o bao quan va phuong phap trc ché qué trinh ho hap.
Cu thé, ¢ nhiét do 5-25°C, cuong do ho hip khoang 29-349
mg CO,/kg.h [1]. Trong khi nghién ctru xdc dinh cuong d6 san
sinh kh1 ethylene va hao hut khéi luong theo nhiét do va thoi
gian bdo qudn qua chanh leo tim 221,26-505,35 pl C,H, /kg.h
(20°C), hao hut khéi luong 8,8% (8°C, 21 ngay) va 26 84%
(20°C, 30 ngay) [3, 4]. Mat khac, nghién ctru khac bao quan
qua chanh leo tim bang xir Iy 1 pl/I 1-MCP két hop véi chitosan
1% (w/v) trong thoi gian 25 ngay & 4°C thi hao hut khéi lugng
14 13,11% [12]. Tiép theo nghién ctru bao quan qua chanh leo
tim bang pht mang chitosan ¢ nhiét d 8+1°C trong 25 ngay,
hao hut khéi luong it nhét 1a 19,53% [13]. Két qua budc diu
cho thay, ché pham MW-CMC la c6 kha ning Gmg dung hiéu
qua trong bao quan qua chanh leo tim véi thoi gian kéo dai hon
va ty 1& hao hut thip hon, can tiép tuc nghién ciru va toi wu hoa
ty 16 thanh phan cua ché pham dé cai thién chtrc ning nhim
nang cao hi¢u qua bao quan.

4. Két luan

Ty 1¢ thanh phan ché pham MW-CMC 6n dinh trong
khodng séap ong 1,5-2,5%, sap co 0,6-1,2% va CMC 0,4-0,8%.
Dic tinh héa Iy cta ché phém on dinh véi pH 7,8-8,2, 46 nhot
10,31-61,59 cp, dién thé zeta ti thiéu |¢[>54,1 mV, kich thudc
hat 9,2-11,8 pm tuong ung mat do hat 2,9-3,2 triéu hat/ml.
Két qua thir nghiém bao quan qua chanh leo tim ¢ diéu kién
lanh (5+1°C va d6 4am RH 90+2%) cho thay: Cudng d6 ho hip
dat dinh 14,12-23,08 ml CO,/kg.h vao ngay 15 dén ngay 18,
tuong ung cuong do san sinh khi ethylene 191,25-205,67 pl
C,H,/kg.h; ty 1€ hao hut kh01 luong 1,92-3,42%; kha nang duy
tr1 chat lugng cam quan tt nhat dén ngay 48 dat 17,42 diém.
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