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XAC PINH ANH HUONG CUA MANG BAO QUAN SAPONIN KET HQOP
VOI CHITOSAN VA AXIT AXETIC PEN SU BIEN POI CHAT LUQNG
CUA QUA QUYT CAO BANG

Nguyén Vin Loi
Vién Cong nghé HaUl, Truong Pai hoc Céng nghiép Ha Ngi

Tom tit. Muc dich ciia nghién ctru nay 1a xac dinh anh huong cia mang bao quan dén sy bién
doi chat lugng clia qua quyt Cao Bang trong qué trinh bao quan, tir d6 1am co sé khoa hoc cho
Viéc xay dung quy trinh bao quan. Két qua cho thay, qua quyt Cao Bang & cdng thie CT-3 cd
su bién ddi mau sic thip nhat, sau 6 tudn bao quan sy bién dbi mau sic la 7,16. Qua quyt Cao
Bing ¢ cong thuc CT-3 sau 6 tuan bao quan ham luwong chit rin hoa tan 1a 11,83°Bx, ham
lwgng vitamin C giam xudng con 29,74 mg%, do cang giam tir 15,15 xuéng 10,21 (kg/cmz),
cuong d6 hd hap giam tir 28,54 xudng 17,76 (mL CO,/kg,h), ti I& hao hut khdi lwong tu nhién
1a 9,49% va ti 1& thdi hong chiém 9,84%. Trong khi d6 dén hét tuan thir 3 toan bd qua quyt
Cao Bing & cong thic CT-BC déu bi thdi hong, dén tuan thir 6 toan bo qua quyt Cao Bing &
cdng thirc CT-1 va cdng thirc CT-5 déu bi théi hong, ti 1é théi hong cua qua quyt Cao Bang &
cong thirc CT-2 va cong thiac CT-4 déu 16n hon 10%. Vi vay, cong thic CT-3 dwoc chon dé
xay dung quy trinh bao quan qua quyt Cao Bang.

Tir khoa: Bao quan, bién ddi chat luvong, qua quyt Cao Bang, quy trinh, ti 18 théi hong.

1. Mé dau

Quyt la loai qua co gia tri dinh dudng cao [1], trong 100 g phéan in dugc, ¢6 89,5 g nudc, 0,8 g
protein, 0,3 g lipid, 8,3 g glucid, 2,13 g duong glucose, 6,05 g duong saccarose, 35 mg canxi, 0,4 mg Sat,
10 mg magie, 17 mg phospho, 55 mg vitamin C, 0,08 mg vitamin B1, 0,03 mg vitamin B2, 0,2 mg
vitamin PP... [2]. Cay quyt duoc trdng nhiéu & nude ta, dic biét [a mot s tinh nhu: Cao Bing, Hoa Binh,
Ha Giang, Tuyén Quang... Tinh Cao Bang hién nay dang ddy manh phét trién cay quyt, dac biét 1a
¢ huyén Tra Linh c6 70,04 ha. Qud quyt khi da chin néu khong dugc thu hoach kip thoi ma vin dé
& trén cay, s& lam cho qua bi x4p, 1am giam chat luong cua qua va ddng thoi cay phai cung cap
dinh dudng dé nudi qua, do do s& gay anh huong dén ning suat cua vu sau. Dic biét vao thoi diém
mua dong va dau mua xuan thoi tiét mién Bic thuong c6 mua dam dai ngay 1am cho qua quyt bi
rung nhiéu, & thoi diém nay qua quyt ciing dang vao do chin. Do vay xac dinh thoi diém thu hoach
phu hop va (g dung cac cdng nghé bao quan s& han ché dwoc nhirng bt loi néu trén, déng thoi
kéo dai duoc thoi gian str dung ciia qua quyt dén tét duong lich va tét nguyén dan s& thuan tien
cho viéc tiéu thu voi gia cao hon gia binh thuong.Theo tac gia Nguyén Thi Tuyét Mai va cong su [3],
Nguyén Thi Minh T va cong su [4] ¢ Viét Nam c6 nhiéu phuong phap bao quan qua quyt, nhu
bao quan lanh, bao quan bang céch vii trong céat, hay bao quan bang mang bao phu. Phuong phap
bao quan lanh cé nhiéu wu diém 1 thoi gian bao quan dai, nhung chi phi 16n; phuong phap bao
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quan vui trong cat 6 uu diém 1a chi phi thap nhung qua d& bi nhiém ban. Phuong phép ung dung
saponin két hop véi chitosan va axit axetic dé bao quan qua quyt Cao Bang chua duoc nghién ctu
mot cach hé thong. Saponin 1a mot nhém hop chét glucoside tu nhién khai théc tir thuc vat, c6 mot
s6 tinh chat chung nhu khi hoa tan vao nudc 6 tac dung lam giam sirc cing bé mat cua dung dich,
c6 tac dung khang khuan va khang nim. Chitosan la mot polyme dong vat duoc tach chiét tir vo
tém, cua hoic ghe. Chitosan c6 ngudn géc tu nhién, c6 kha ning tu phan huy sinh hoc, khong doc,
dé tao mang, dung an toan cho ngudi trong thuc pham, dwoc pham va mi pham. Chitosan c6 nhiéu
tac dung sinh hoc da dang, ¢ kha nang hut nudc, gitt am, cd tinh khang nim, tinh khéang khuan
manh véi nhiéu ching loai khac nhau. Axit axetic hay con goi la axit dam duoc san xuat tir 1au doi,
c6 thé dugc san xuat theo quy mo céng nghiép hoic bang con dudng 1én men. Axit axetic duoc sir
dung nhiéu trong ché bién va bao quan thuc pham. Axit axetic ¢d tac dung sat khuan manh, kim ham
su phat trién cua ndm mdc [4, 5]. Két qua nghién ciru tham do, cho thay st dung mang sinh hoc nay
dé bao quan qua quyt Cao Bang thi chi phi gia thanh chi bang 60 - 65% so voi phuong phap bao
quan lanh. Trong nghién ctru nay da xac dinh dugc anh huong ciia mang bao quan saponin két
hop Vi chitosan va axit axetic dén sy bién doi chat luong cua qua quyt Cao Bang, 1am co s& cho
viéc xay dung quy trinh bao quan.

2. Noi dung nghién cwiu

2.1. Thue nghiém

* Poi twong nghién ciru

Qua quyt Cao Bang dat @6 chin ki thuat (240 - 250 ngay tudi ké tir khi dau qua), duoc thu
mua tai cac Trang trai trong quyt, x4 Quang Han, huyén Tra Linh, tinh Cao Bang.

Vit liéu tao mang sinh hoc dung dé bao quan qua quyt Cao Bang gém chitosan, axit axetic,
saponin va nudc. CAc vat liéu nay déu dugc san xuat tai Viét Nam, do Cong ty TNHH Stapack
Viét Nam cung cap, dam bao cac tiéu chuan chat luong.

* Phwong phdp nghién ciru

- Phirong phdp bé tri thi nghiém

Tir céc két qua nghién ctru thim do di dua ra ti 1¢ gitta cac thanh phan cia mang bao quan,
véi ti 1€ 10 g saponin/80 g chitosan/40 mL axit axetic/4000 mL nwdéc, st dung cho 60 kg qua quyt.
Tién hanh hoa tan chitosan vao axit axetic, sau d6 dé nuéc vao va khudy déu, khi chitosan hoa tan
hoan toan thi bd sung saponin vao va khuiy déu, rdi dé yén noi kho rédo thoang mat, sau 72 gio thi
dua qua quyt Cao Bang vao nhiing dé bao quan. Thi nghiém duoc lap lai 3 lan voi 6 cong thirc
nhu sau:

Stt | Céc yéu té thi nghiém Céc cong thitc thi nghiém
CT-bC | CT-1 CT-2 |CT-3| CT-4 | CT-5
1 Khéi luong qua quyt 12 12 12 12 12 12
Cao Bang (kg)
2 | Mang bao quan (%) 0 0,5 10 | 15 | 20 | 25

- Phirong phdp xdc dinh sy bién déi mau sdc cua vé qua quyt Cao Bang

Xac dinh sy bién d6i mau sic vo qua quyt Cao Bang qua timg giai doan bang may do mau
cam tay Nippon Denshoku NR 300, dua trén nguyén tdc phan tich anh séng [6, 7]. Vi moi mau
do may s€ cho ra két qua do thé hién céac chi sé L, a, b. Do bién ddi mau sic cua qua duoc Xac
dinh bang cong thirc: AE = [(Li-L o)>+(@i-a)*+(Di-by) ]1/2 Trong do: Li, &, bi- két qua do mau & lan
phan tich thir i, Lo, ao, bo- két qua do mau cua nguyén liéu dau vao.
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Hinh 1. Céc cong thac thi nghiém bdo qudn qud quyt Cao Bang

- Phurong phap xdc dinh d¢ cirg ciia qua quyt Cao Bang

Dé xéc dinh do cling cua qua quyt Cao Bang, sir dung méay do d cimg Absolute: Do ciing
cua qua duge xac dinh bang d6 1Un cua dau do trén thit qua (mm) dudi tac dung cua qua can co
trong luong nhat dinh (200 g) trong mot thoi gian nhat dinh (30 gidy). Neu trong thoi gian dai di
chuyén cua dau do cang 16n thi d6 1Gn cang nho [7, 8].

- Phurong phdp xdc dinh cuong dé ho hdp cua qua quyt Cao Bang

Cuong d6 hd hap cua qua quyt Cao Béng dugc xac dinh befmg mdy do cuong do hod hip
ICA15 DUAL ANALYSER. Cuong d6 ho hap cua qua quyt Cao Bang qua cac lan phan tich duoc
xac dinh nho do luong CO; tao ra bang méay do cuong do hd hap. Cuong d hd hap cua qua quyt
Cao Béng duoc tinh bang luong CO; tao ra trén 1kg san pham trong mot don vi thoi gian [7, 8].
Cuong do hd hap dugc tinh theo céng thuc sau:

~ %CO,.(V -w)
1000.wt.100

Trong d6: X- cuong do ho hap (mL CO,/kg.h), %CO,- nong d6 CO, do dugc (%), W- khoi
lwong mau (g), V- thé tich hop (mL), t- thoi gian hd hap (gio), 1000- hé s6 chuyén tir g sang kg.

- Phurong phdp xdc dinh ham hrong chat ran hoa tan cua qua quyt Cao Bang

Ham lwong chit rén hoa tan dugc xéc dinh bang chiét quang ké ATAGO N-1a ctia Nhat Ban,
don vi do la °Bx ¢ 20°C. Khi énh sang di qua dung dich c6 chat ran hoa tan khac nhau thi anh sang
bi khuc xa véi nhitng géc khic xa khéac nhau, tir day c6 thé suy ra dugc nong do chat ran caa dich
phéan tich [7, 8].

- Phurong phdp xdc dinh ham heong vitamin C cua qud quyt Cao Bang

Ham luong vitamin C cua qua quyt Cao Bang duoc xac dinh theo tiéu chuan TCVN 6427-
2:1998 (1SO 6557/2: 1984) [9].

- Phiong phdp xdc dinh hao hut khéi heong ti nhién cia qua quyt Cao Bang

Hao hut khéi lugng tu nhién dugc xac dinh biang cach can khéi lugng tirng qua & mdi cong
thirc trugc khi bao quan va sau mdi lan theo di. Hao hut khéi lwong tu nhién s& dugc tinh bang
cbng thuc:
Ml -M 2

Ml
trong d6, X: hao hut khéi lugng tu nhién & mdi lan theo dai (%);
M, khéi lugng qua trudc bao quan (g);
M,: khéi lwong qua & cac lan theo déi (g) [7, 8].

X =
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- Phurong phdp danh gia chat lirong cam quan qua quyt Cao Bang

Chi tiéu cam quan cta qua quyt Cao Bang dugc xac dinh theo tiéu chuan TCVN 3215 -79.
Trang thai, mau sic, mui va vi cia qua quyt Cao Bang dugc Xac dinh theo thang diém 5 gom 6
bac. Tong diém cua chi tieu cam quan cao nhat 1 20 diém va thap nhat 1a 0 diém. Tinh d1em trung
binh cua cac thanh vién hoi dong ddi véi timg chi tiéu cam quan, tiép theo nhan véi hé sé quan
trong twong ng cua chi tiéu d6 goi 1a diém c6 trong lugng cua ting chi tiéu, roi tinh tong sé diém
¢d trong luong cua tat ca céc chi tiéu cam quan duoc s6 diém chung (c6 trong luong). Vi loai tot (18,6 -
20 diém), loai kha (15,2 - 18,5 diém), loai trung binh (11,2 - 15,1 diém), loai kém (7,2 - 11,1 diém), loai
rat kém (4,0 - 7,2 diém) va loai hong (0 - 3,9 diém). Hé sb quan trong duoc hdi dong thong nhat 1a:
Hinh thirc bén ngoai (1,1), trang thai bén trong (1,3), mui (0,7) va vi (0,9) [10].

- Phurong phdp xdc dinh ti 1é thoi hong ciia qua quyt Cao Bang

Ti 16 thbi hong ciia qua quyt Cao Bang duoc xac dinh theo phuong phép tinh % nhu sau: Ti

1¢ thdi hong (%) = %xlOO

Trong d6: A- s qua theo ddi, B- sb qua thdi hong [2, 4, 8].
2.2. Két qua va thao luin

2.2.1. Anh hwéng ciia mang bao quan dén sy bién déi mau sic caa qua quyt Cao Bang

Mau sic ciia qua quyt Cao Bang bién ddi tir xanh vang sang vang do do c&c hoat dong sinh I,
sinh hoa cua qua khéng nhiing trong qua trinh trudc thu hoach ma trong ca qua trinh bao quan.
Mang bao quan c6 tac dung ngan can sy mat nu6c, han ché ho hap, kim ham sy gia hda cua qua
do d6 phan nao han ché duoc sy bién d6i mau sic cua qua. Két qua xac dinh sy bién d6i mau sic
clia qua quyt Cao Bang duogc thé hién ¢ Bang 1.

Bdng 1. Anh hwéng ciia mang bdo qudn dén sw bién déi mau sdc cia qud quyt Cao Bang

Thai gian bao Sw bién d6i mau sic cia qua quyt Cao Bing

quan (tuan) CT-bC | CT-1 CT-2 cT3 | cT4 | cT5
1 1,08 1,06 1,07 1,07 1,05 1,06
2 2,34 2,13 1,95 1,73 1,93 2,07
3 4,97 4,08 3,87 2,96 3,81 3,83
4 - 5,16 4,84 4,15 4,78 4,76
5 - 6,24 5,86 5,24 5,79 5,87
6 - - 8,74 7,16 8,97 -

Giai doan dau bién d6i mau sic vo qua quyt Cao Bang tang manh & tat ca cac cong thirc do
trong giai doan dau qué trinh bién d6i sinh Ii cua qua didn ra manh. Qua quyt Cao Bing & cong
thirc CT-DC khong phi mang c6 toc d6 bién ddi mau nhanh nhat.Qua quyt Cao Bang & cac cong
thiec CT-1, CT-2, CT-3, CT-4 va CT-5 ¢6 su bién doi mau cham hon cong thirc CT-DC. Qua thuc
nghiém cho théy trong qua trinh bao quan mau sic vo qua quyt Cao Bang ¢ cong thirc CT-BC ¢6
su bién dbi mau nhanh, qua quyt Cao Bing khong con mau vang sang nhu ban dau, vo Chuyen
sang mau vang nau, toi sim, khd va nhan nheo. Dén hét tuan thir 3 toan bo qua quyt Cao Bang ¢
cong thirc CT-DC déu bi thdi hong.Qua quyt Cao Bang & cac cong thirc CT-1, CT-2, CT-3, CT-4
va CT-5 vo qua van gitr duge mau vang va c6 do bong cao. Vi qua quyt Cao Bé“mg & cac cong thuc
CT-1, CT-2, CT-3, CT-4 va CT-5 duoc bao phu mot I6p mang, c6 tac dung ngan can su thoat hoi
nudéce va tao do bong cao cho bé mat qua. So sanh giira cac cong thirc bao quan, két qua cho thay
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qua quyt Cao Bang ¢ cdng thac CT-3 cd su bién doi cham nhat, cu thé tir tuan thar nhat dén tuan
thir 6, mau sic bién doi tir 1,07 dén 7,16. Hién tugng nay xay ra la do cac qua quyt Cao Bang ¢
cong thuc CT-4 va CT-5 duoc bao phu I6p mang day, véi nong do ché pham I6n lam cho nudc
khong thoat ra dugc va dong lai trén bé mat vo qua 1am bién doi mau sic nhanh, ddng thoi voi
ham luong axit axetic cao lam cho vo qua bi khd va 1am bién d6i mau sic nhanh hon cac qua quyt
Cao Biang ¢ cong thirc CT-3.
2.2.2. Anh hwéng cia mang bao quan dén sy bién déi dd cirng cia qua quyt Cao Bing

Do cang cua qua quyt Cao Bing giam dan trong qua trinh bao quan do su mat nudc va su
bién d6i hoa sinh. Do ciing cang cao chiing to qua trinh bao quan da kim ham dugc sy mat nudc
va céc bién d6i hoa sinh, do d6 chat lwong cua qua quyt cang tét. Két qua xac dinh anh huong caa
mang bao quan dén su bién ddi d6 ciing cua qua quyt Cao Bang duoc trinh bay ¢ Bang 2.

Bdng 2. Anh hwéng ciia mang bdo qudn dén su bién déi dp ciingcria qud quyt Cao Bang

Théi gian bao Sw bién ddi dé cirng ciia qua quyt Cao Bang (kg/cm?)

quan (tué“m) CT-bC CT-1 CT-2 CT-3 CT-4 CT-5
1 15,16 15,12 15,11 15,15 15,13 15,14
2 9,32 11,14 11,37 12,39 11,73 10,82
3 1,27 10,87 10,94 12,03 11,12 10,68
4 9,52 10,26 11,67 10,86 9,74
5 - 7,73 9,87 11,04 10,13 7,63
6 - - 9,23 10,21 9,86 -

Do ciing cua qua quyt Cao Bing ¢ cong thirc CT-DC giam tir 15,16 (kg/cm?) xudng 9,32
(kg/cm?) sau 2 tuan bao quan. Trong khi d6 qua quyt Cao Bang ¢ cdng thirc CT-1 d6 cirng giam
tir 15,12 (kg/cm?) xuéng 11,14 (kg/cm?), cong thic CT-2 do cang giam tir 15,11 (kg/cm?) xubng
11,37 (kg/lcm?), cdng thirc CT-3 d6 cang giam tir 15,15 (kg/cm?) xudng 12,39 (kg/cm?), cong thire
CT-4 d6 cing giam tir 15,13 (kg/cm?) xuéng 11,73 (kg/cm?) va cong thicc CT-5 d6 cang giam tir
15,14 (kg/cm?) xudng 10,82 (kg/cm?). Bén hét tuan thir 3 thi toan bo qua quyt Cao Bing & cong
thirc CT-DC bj théi hong. So sénh su bién d6i do cing cua qua quyt Cao Bang ¢ céc cong thirc
bao quan bang mang sinh hoc, két qua cho thdy qua quyt Cao Bang ¢ cong thie CT-3 la bién doi
cham nhat. Po cing cua qua quyt Cao Bang ¢ cdng thuc CT-3 giam thip hon so vai cac cong
thirc khéc 1a do tac dung cua mang lam giam cac hoat dong sinh i, sinh hoa, lam cham qua trinh
gia héa cua qua, do d6 ma do cing cua qua it bi bién ddi trong qua trinh bao quan. Qua quyt Cao
Béng ¢ cong thirc CT-1, CT-2 véi nong do ché phiam thap van xdy ra cac hoat dong sinh i, sinh
hoa manh, cac qua quyt & cong thirc CT-4, CT-5 véi nong do ché pham Ién 1am cho nudc khong
thoat ra dugc va dong lai trén bé mat vé qua gay thdi nhanh.

2.2.3. Anh hwéng ciia mang bao quéan dén sy bién déi cwong dd hd hip ciia qua quyt Cao Bing

H6 hap la qua trinh bién doi sinh Ii, sinh hoa phuc tap lam bién doi cac chét hitu co co trong
qua, lam tiéu hao chat dinh dudng dé tao thanh céac hop chat nudi dudng, duy tri cac hoat dong
séng cua qua va mot phan téa nhiét ra moi truong. Két qua xac dinh anh huéng cua mang bao
quan dén sy bién doi cuong d6 ho hap ciia qua quyt Cao Bang dugc trinh bay ¢ Bang 3.

Sau mét tuan bao quan, qua quyt Cao Bang & cong thirc CT-BC ¢ cutmg do ho hap 16n nhat
la 31,64 (mL COy/kg,h). Cudong do hd hip cua qua quyt Cao Bing & cac cong thic CT-1, CT-2,
CT-3, CT-4 va CT-5 lan lugt 14 31,27 (ML CO,/kg,h), 30,73 (ML CO,/kg,h), 28,54 (mL CO,/kg,h),
29,68 (ML CO./kg,h) va 30,39 (mL CO,/kgh. Bén tuan thir 2 qua quyt Cao Bang ¢ cac cong thirc
CT-1, CT-2, CT-3, CT-4 va CT-5 c6 cudong do hd hap on dinh hon, thuong dao dong tir 26,82-
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27,31 (mL COy/kg,h). Diéu nay duogc giai thich do trong thoi gian nay, qua quyt Cao Bang van
con tuoi mdi, sac song trong ban than qua quyt con cao nén cudong d6 ho hap dién ra manh mé. Vi
vay vai trd cia mang bao quan la 1am giam su trao d6i khi dan dén lam giam qua trinh hé hap va
lam giam ton that khdi luong tu nhién caa qua. So sénh gitra cac cong thic bao quan, két qua cho
thiy qua quyt Cao Bang ¢ cong thuc CT-3 ¢ su bién doi cuong do ho hap cham hon cac cong
thirc khac. Két qua nghién ciru cho thay do cac qua quyt Cao Bing & cong thac CT-4 va CT-5
dugc bao phu I6p mang voi nong do ché pham 16n, dan téi qua ho hap yém khi dién ra 16n hén
cac qua quyt Cao Bing & cong thire CT-3.

Bing 3. Anh huéng ciia mang bio quén dén sw bién doi cwong dp hé hép ciia qud quyt Cao Bing

Thei gian Sw bién ddi cwong dd ho hap caa qua quyt Cao Bang (mL CO,/kg,h)
bao quan CT-PC CT-1 CT-2 CT-3 CT-4 CT-5
(tuan)

1 31,64 31,27 30,73 28,54 29,68 30,39
2 29,45 27,31 27,25 26,82 27,36 29,21
3 28,59 26,89 25,95 25,16 26,15 28,05
4 - 24,63 23,17 22,31 24,07 25,62
5 - 22,46 20,79 19,53 21,24 23,08
6 - - 18,64 17,76 19,32 -

2.2.4. Anh hwéng ciia mang bao quan dén sy bién déi ham lweng chat rin hoa tan caa qua
quyt Cao Bang

Tuy tung diéu kién bao quan khac nhau ma ham luong chat ran hoa tan trong qua quyt Cao
Bang bién d6i nhanh hay cham. Sy bién d6i ham lwong chét rin hoa tan cua qua quyt Cao Bing
duoc thé hién o Bang 4.

Bdng 4. Anh hwéng ciia mang bdo qudn dén s bién déi ham Iweng chdt rdn hoa tan
ciia qud quyt Cao Bang

Thai gian Sw bién @6i ham lwong chit ran hoa tan cia qua quyt Cao Bing (°Bx)
bao quan | cT_pc CT-1 CT-2 CT-3 CT-4 CT-5
(tuan)

1 10,19 10,17 10,16 10,18 10,17 10,15
2 10,86 10,54 10,45 10,34 10,49 10,52
3 11,13 11,04 11,07 10,46 11,03 10,67
) - 11,56 11,43 10,61 11,42 11,43
5 - 12,03 11,82 10,75 11,64 11,91
6 - - 12,24 11,83 12,15 -

Qua quyt Cao Bang & cong thirc CT-DC tang tir 10,19°Bx lén 10,86°Bx sau 2 tuan bao quan,
qua quyt Cao Bang ¢ cong thuc CT-1, CT-2, CT-3, CT-4 va CT-5 ham luong chat rin hoa tan
ting tuong tng tir 10,17°Bx Ién 10,54°Bx; 10,16°Bx Ién 10,45°Bx; 10,18°Bx Ién 10,34°Bx;
10,17°Bx Ién 10,49 °Bx va 10,15°Bx lén 10,52°Bx. S& di c¢6 hién twong nay la do sy thuy phéan
thanh té bao cua nhiéu loai enzyme khac nhau nhu pectinaza, xenlulolaza, hemixenlulolaza va
pectinesteraza lam chuyén hoé céac chit khong tan thanh chat tan. So sanh giira cac cong thirc bao
quan, két qua cho thiy qua quyt Cao Bang ¢ cong thirc CT-3 ¢6 sur bién doi ham luong chat ran
hoa tan cham nhét. Hién tuong cac qua quyt Cao Bang & cong thirc CT-4 va CT-5 ¢6 su bién ddi
ham lwong chat rin hoa tan nhanh hon cac qua quyt Cao Bing & cdng thirc CT-3 1a do qua duoc
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bao phu mang véi nong do ché pham lon, gay ra hién tuong hd hap yém khi, hd hap yém khi
khdng chi lam tiéu hao nang lugng ma con chuyén hoé chat khong tan thanh chat tan.
2.25. Anh huéng ciia mang béo quén dén sy bién déi ham lwgng vitamin C cia qua quyt
Cao Bang

Vitamin C la vi chét dinh dudng quan trong trong qua quyt Cao Bang, ham lugng vitamin C
trong qud quyt c6 xu huéng giam dan trong qua trinh bao quan. Ket qua xac dinh su bien doi ham
luong vitamin C cta qua quyt Cao Bang trong qué trinh bao quan dugc trinh bay ¢ Bang 5.

Bdng 5. Anh hwéng ciia mang bdo qudn dén sw bién déi ham Iweng vitamin C
ciia qud quyt Cao Bang

Thai gian bio Sw bién d6i ham lweng vitamin C ctia qua quyt Cao Bang

quan (tuan) [ cT.pc | CT-1 CT-2 CT-3 CT-4 CT-5
1 46,96 48,57 48,73 52,69 50,23 49,52
2 37,64 41,16 42,61 45,03 43,17 39,08
3 26,13 32,67 34,15 37,24 32,79 28,65
4 - 28,93 31,62 33,19 31,72 27,81
5 - 25,17 29,72 31,64 29,15 26,98
6 - - 26,85 29,74 27,43 -

Két qua trong Bang 5 cho thay trong qué trinh bao quan ham luwong vitamin C giam dan & tat
ca céc cong thirc. Cong thirc CT-DC qua quyt Cao Bang ¢6 su giam ham luong vitamin C lén hon
S0 VGi qua quyt Cao Bang & cac cong thac CT-1, CT-2, CT-3, CT-4 va CT-5. Cong thicc CT-DC
sau 3 tuan bao quan ham lwong vitamin C cua qua quyt Cao Bang giam tir 46,96 mg% xudng
26,13 mg%, qua quyt Cao Bing ¢ cac cong thirc CT-1, CT-2, CT-4 va CT-5 ham luong vitamin C
giam twong dwong nhau, cong thicc CT-3 ham luong vitamin C giam thap nhit tir 52,69 mg%
xubng 29,74 mg% sau 6 tuan bao quan. Nhu vay mang bao quan di co6 tac dung han ché sy hao
hut vitamin C trong qua trinh bao quan, c6 tac dung tot nhat 1a & céng thac CT-3. Do qua quyt
Cao Bing & cdng thic CT-4 va CT-5 duoc bao phu I6p mang day, voi ndng do ché pham 16n 1am
cho nude khong thoat ra dugc va dong lai trén bé mat vo qua, gay ra hién tuong thdi hong nhanh
va lam giam ham luong vitamin C nhiéu hon cc qua quyt Cao Bang ¢ cong thirc CT-3.

2.2.6. Anh hwéng ciia mang bio quan dén sy hao hut khdi luwgng tw nhién ciia quéa quyt Cao Bing

Su hao hut khéi lugng tu nhién cua rau qua ndi chung va qua quyt Cao Bang néi riéng khong
thé tranh khoi trong bat ct diéu kién bao quan nao, d6 1a didu kién tat yéu do sy thoat hoi nuéc va
su t6n hao chit hitu co trong qua trinh ho hap. Khi khdi lugng ty nhién hao hut 16n khéng chi gay
t6n that vé s6 lugng ma con anh hudng dén chi tiéu cam quan cia qua quyt. Chi tiéu cam quan tac
dong truc tiép dén su lra chon cua ngudi mua va gia tri cua qua, tir d6 anh huéng dén loi ich cua
nha san xuat va kinh doanh. Do d6 moi phuong phap bao quan déu cé ging han ché dén muc tdi
thiéu ti 1& hao hut khéi lugng ty nhién.Két qua xac dinh anh huong ciia mang bao quan dén su hao
hut khdi lugng tu nhién cua qua quyt Cao Bang duoc thé hién ¢ Bang 6.

Qua quyt Cao Bang ¢ cong thirc CT-DC c6 ti 1é hao hut khdi lwong tu nhién 16n nhét so véi
qua quyt Cao Bing ¢ cac cong thiac CT-1, CT-2, CT-3, CT-4 va CT-5 khi bao quan trong cling
mot diéu kién nhiét do6 va do am. Ti & hao hut khéi lugng tu nhién caa qua quyt Cao Biang & cac
cong thirc nay déu ting trong cac tuan bao quan. Dén tuan thi 3 thi ti 1& hao hut khéi lugng tur
nhién cia qua quyt Cao Bang & cong thirc CT-DC da 1én t6i 8,18%, & cong thic CT-1, CT-2, CT-3,
CT-4 va CT-5 lan luot 13 6,58%, 6,24%, 6,07%, 6,18% va 6,36%. Dén hét tuan thir 3 toan bo qua
quyt Cao Bang ¢ cong thicc CT-BC di bi thbi hong, qua quyt Cao Bang & cong thirc CT-1 bj thoi
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hong hoan toan ¢ tuan thir 5 va tat ca cac qua quyt Cao Bang & ¢ong thic CT-5 bi thdi hong &
tuan tha 6. Hién twong hao hut khéi luong ty nhién chu yéu 1a do qua trinh bay hoi nuéc, qua
trinh ho hap dan t6i su hao hut céc chat dinh dudng, 1am cho vo qua bi khd, nhin nheo, anh huéng
truc tiép dén gia tri cam quan. Dén tuan tha 6, qua quyt Cao Bang & cbng thuc CT-3, ti 1€ hao hut
khéi lugng ty nhién 1a 9 ,49%. Trong khi d6 cac qua quyt Cao Bing & cong thuc CT-4 va CT-5
dugc bao phu mang véi nong do ché pham Ién, gay ra hién twong hd hap yém khi manh dan téi
lam tiéu hao céc thanh phan dinh dudng Ion dé giai phong ra CO, va ning lugng 1am hao hut khéi
lwong tu nhién cao hon cac qua quyt Cao Bang & cong thac CT-3. Nhu vay, véi mang bao quan
phu hop ¢6 tac dung lam giam ti 18 hao hut khéi lugng tu nhién cua qua quyt Cao Béng, han ché
sy mat nudc, giam hién tugng lam kho va nhin vo qua.

Bing 6. Anh huéng ciia mang béo qudn dén sw hao hut khoi lwong tw nhién ciia qud quyt Cao Bing

Théi gian bao Sw hao hut khéi lwgng tw nhién ciia qua quyt Cao Bing (%)

quan (tuan) CT-bC CT-1 CT-2 CT-3 CT-4 CT-5
1 0,94 0,78 0,77 0,75 0,76 0,78
2 2,97 1,96 1,97 1,86 1,91 1,87
3 8,18 6,58 6,24 6,07 6,18 6,36
4 - 9,02 8,71 8,37 8,72 8,87
5 - - 9,27 9,08 9,26 9,35
6 - - 12,76 9,49 12,43 -

2.2.7. Anh hwéng ciia mang bao quan dén sy bién ddi chi tiéu cam quan ciia qua quyt Cao Bing
Chi tiéu cam quan la mét trong nhitng chi tiéu chat luong quan trong dong vai tro quyét dinh
dén kha nang tiéu thu cia san pham trén thi truong, dac biét ddi voi mat hang rau qua.Chi tiéu
cam quan cua qua quyt dugc danh gia truéc tién ¢ hinh thic bén ngoai qua, mau sic, trang thai
qua sau d6 m6i dén céc tinh chat bén trong.Vi thé trong qué trinh bao quan can phai danh gia cam
quan cho qua, dé danh gia tong quat mac chét luong cia qua.Két qua danh gia anh huong cua
mang bao quan dén su bién ddi chi tiéu cam quan cta qua quyt Cao Bang dugc thé hién ¢ Bang 7.

Bing 7. Anh huwéng ciia méang béo qudn dén sw bién doi chi tiéu cim quanciia qud quyt Cao Bing

Piém cam quan
Chi tiéu cam quan CT-bC CT-1 CT-2 | CT-3 CT-4 CT-5
Hinh thac bén ngoai 1,85 3,16 3,54 3,92 3,21 3,04
Trang thai bén trong 2,42 3,73 3,71 4,01 3,67 3,69
Mui 3,13 3,39 3,73 3,72 3,71 3,56
Vi 3,09 4,14 4,25 4,31 4,04 4,02
Téng diém 10,49 14,42 | 15,23 | 15,96 | 14,63 14,31
xép loai kem | o | Kna | okna | GRS

Két qua danh gia cam quan cua qua quyt Cao Bing & tuan thir 3 cho thdy, qua quyt Cao Béng
& cong thirc CT-BC c¢6 téng s6 dlem 1a 10,49 diém, duoc Xep loai kém, cac qua quyt ¢ céng thuc
nay vo kho va nhin nheo, mot s6 qua c6 hién tuong bi mdc, trang thai bén trong tép hoi nat, mui
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khé chiu. Trong 5 cdng thirc bao quan bang mang sinh saponin két hop voi chitosan va axit axetic,
cong thirc CT-3 ¢6 tong diém cao nhat 1a 15,96 diém, dwoc xép loai kha; sau d6 dén cong thic
CT-2, véi tong diém 1a 15,23 diém duoc xép loai kha, ba cong thirc con lai dwoc xép loai trung
binh. Qua quyt Cao Bing & cong thirc CT-3 va CT-2 vo c6 mau vang sang dep, cang va khong co
vét nhan, tép c6 mau vang sang khong bi nat, vi ngot, mui thom. Xét vé chi tiéu cam quan thi qua
quyt Cao Bang bao quan ¢ c¢ong thac CT-3 ¢6 chi tiéu cam quan tt hon qua quyt Cao Bang bao
quan & cdng thuc CT-2.

Hinh 3. Qud quyt Cao Béang ¢ cong thitc CT-DC sau 3 tuan bdo quan
2.2.8. Anh hwéng ciia mang bao quan dén ti 18 théi héng cia qua quyt Cao Bing
_ Tét ca cac phuong phap bao quan déu rat quan tam dén ti & thdi hong do anh huéng truc tiép
den hiéu qua bao quan va gia tri kinh te. V&i phuong phap bao quan hiéu qua, ti 1€ thoi hong cang
thap cang tot. BE xac dinh anh huéng cua mang bao quan dén ti 1¢ thoi hong cua qua quyt Cao
Bang, tién hanh thi nghiém theo 6 cdng thirc. Két qua dugc thé hién ¢ Bang 8.
Bdng 8. Anh hwéng ciia mang bdo qudn dén ti 1¢ théi héngeiia qud quyt Cao Bang

Théi gian bio Ti 18 théi héng cia qua quyt Cao Bang (%)

quén (tuan) | CT-PC | CT-1 CT-2 CT-3 CT-4 CT-5
1 1,06 0,00 0,00 0,00 0,00 0,00
2 2,59 0,00 0,00 0,00 0,00 0,00
3 10,75 3,47 3,42 0,00 3,56 3,54
4 - 9,57 9,07 2,95 9,38 9,47
5 - 16,28 16,35 6,58 16,67 16,91
6 - - 18,53 9,84 18,82 -
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Két qua trong Bang 8 cho thay dén ngay bao quan tht 4, qua quyt Cao Bang ¢ cong thirc CT-
DC bét dau bi thdi hong véi ti 1& 1,06%, dén tuan thir 3 ti I¢ thdi hong 1a 10,75% va dén hét tuan
ther 3 thi tat ca cac qua quyt ¢ cong thue nay déu bj thoi hong. Cac qua quyt Cao Bang & ¢cobng
thirc CT-DC bi thdi hong déu ¢ chung mot hién tuong la mébc trang va xanh & nim qua, roi lay ra
toan bo qua, lam cho toan bo qua bi mdc trén vo, cau tric mém nhiin va thdi nat. Qua quyt Cao
Bang bao quan ¢ cac cong thiic CT-1, CT-2, CT-4 va CT-5 dén tuan thir 3 bit dau ¢6 hién tuong
thdi hong, véi cac ti 1¢ twong ung 1a 3,47%, 3,427%, 3,56% va 3,54%; dén tuan thir 5 ti 1¢ qua
quyt Cao Bing bi théi hong & céc cong thirc nay déu 16n hon 15% va dén hét tuan thi 5 sang tuan
thi 6 thi bj thdi hong hoan toan ¢ cong thirc CT-4 va CT-5. Qua quyt Cao Bing ¢ cong thiic CT-3
dén hét tuan tht 3 sang tuan thtr 4 bat dau c6 hién tuong thdi hong, vai ti 16 thdi hong 1 2,95%, ti
Ié thdi hong tang dan va tuan tha 6 14 9,84%. S¢ di c6 hién tuong qua quyt Cao Bang ¢ cong thac
CT-1, CT-2, CT-4 va cong thirc CT-5 0 ti 1& thbi hong 16n hon cong thic CT-3 14 vi cong thire
CT-1, CT-2 véi ndng d6 ché pham thap khong tc ché duoc t6i wu sy hoat dong cua cac vi sinh vat
va cac enzyme, do d6 dan tai cac qua quyt bi thi hong nhanh. Cong thirc CT-4, CT-5 véi nong do
ché pham qué cao, mang bao quan c6 d6 day I6n, 1am cho nudc khi thoat ra dén vo bi ngan can lai,
dong & trén bé mat vo 1am cho qua ciing bi thdi hong nhanh. Vay qua quyt ¢ cong thirc CT-3 ¢0 ti
Ié thdi hong thap nhat.

3. Kétluan

Qua nghién ciru ching t6i da xdc dinh dugc hi¢u qua bao quan cua mang sinh hoc saponin
két hop Vvéi chitosan va axit axetic ddi véi gua quyt Cao Bing. Két qua cho thay, qua quyt Cao
Bang ¢ cong thire CT-3 ¢d sy bién ddi mau sic thap nhat, sau 6 tuan bao quan su blen ddi mau sic
1a 7,16. Qua quyt Cao Bang & cong thac CT-3 sau 6 tuan bao quan ham luong chat ran hoa tan 1a
11,83°Bx, ham luong vitamin C giam xudng con 29,74 mg%, do cing giam tir 15,15 xubng 10,21
(kg/em?), cudng d6 hd hap giam tir 28,54 xudng 17,76 (mL CO,/kg,h), ti 1& hao hut khdi lwong tu
nhién 12 9,49% va ti Ié thdi hong chiém 9,84%. Trong khi d6 dén hét tuan tha 3 toan bo qua quyt
Cao Bang ¢ cong thirc CT-DC déu bi thdi hong, dén tuan tha 6 toan bo qua quyt Cao Bang & cong
thirc CT-1 va cong thirc CT-5 déu bi théi hong, ti 18 thdi hong cua qua quyt Cao Bang ¢ cong thirc
CT-2 va cdng thirc CT-4 déu I6n hon 10%. Vi vay, cong thic CT-3 dugc chon dé xay dung quy trinh
bao qua quyt Cao Bang.
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ABSTRACT

Effects of preservation film creating by saponin combined with chitosan and acetic acid
to the quality change of Cao Bang tangerines (Citrus reticulata Blanco var. Tangerine)

Nguyen Van Loi
HaUl Institute of Technology, Hanoi University of Industry

The purpose of this study was to determine the effect of storage coating on the quality change
of Cao Bang tangerinesduring storage, thus providing a scientific basis for the preservation
processing. The results showed that Cao Bang tangerines in CT-3 formula had the lowest color
variation, after 6 weeks preserved the color change was 7.16. After 6 weeks, Cao Bang tangerines
preserved the content of soluble solids was 11.83°Bx, the vitamin C content decreased to 29.74%,
the hardness decreased from 15.15 to 10.21(kg/cm?), the respiratory rate decreased from 28.54 to
17.76 (mL CO,/kg,h), the natural weight loss rate was 9.49% and the decomposition rate was
9.84%. Meanwhile, at 3 week, all of Cao Bang tangerines in CT-DC formula was decayed. At 6"
week, all Cao Bang tangerines stored in CT-1 and CT-5 formula were also damaged. Full decay
and decay rate of Cao Bang tangerines in CT-2 and CT-4 formula are all greater than 10%. So
CT-3 formula was chosen to build the process of preserving Cao Bang tangerines.

Keywords: Preservation, quality change, Cao Bang tangerines, process, decomposition rate.
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