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Anh hwéng ciia nhiét do bao quan dén chat lwong
qua nhan long Hung Yén
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Tom tit:

Muyc dich clia nghién ctru la lya chgn dwge nhiét do thich hgp dé bio quén qua nhén 16ng Hung Yén sau thu hoach. Qua nhin
sau khi thu hai & d chin thich hop dwgc lam sach, dé rao, bao géi bing tii LDPE c6 duc 15, sau d6 bio quén & nhiét dé thép (5,0,
7,5, 10 va 12,5°C, sai ) £0,5°C). Cac chi tleu chét lwgng nhu: hao hyt Kkhéi lwgng tw nhién, ty 1€ théi héng, rung qud, ham luwgng
chét kho hoa tan tong s0, axit hiru co tong 50, polyphenol tong s, hoat d§ enzyme polyphenoloxydase (PPO) va peroxidase (POD)
dwgc danh gla dé xac dinh su bién déi chat lrgng qua. Két qua cho thay, & 10°C qua nhan long Huwng Yén cé thé bao quan dwoc
20 ngay ma van giir dugc chét lwong tot. Cu thé, hao hut khoi lwong tyr nhlen 1a 10 104%; ty le rung qua va th01 hong lin lugt 1a
1,57 va 1,48% so véi mau ban dau; ham lwgng chit kho hoa tan tong s6, axit hitu co tong s va polyphenol tong s0 dat lin lwgt

12 17,7°Bx, 0,52% va 126 ng GAE/ml.

Tir khéa: bao quan, Hung Yén, peroxidase, polyphenoloxydase, qua nhan.

Chi 6 phén loai: 2.10

1. Dt van de

Céy nhan (Dimocarpus longan) thudc ho Bd hon (Sapindaceae),
14 loai cdy an qua c6 pham vi thich img hep, chi yéu phét trién ¢
ving Pong Nam A. Cac nu6c c6 dién tich va san lugng qua nhan lon
1a Trung Qudc, Thai Lan, Viét Nam...

Qué nhén sau thu hai thudng bi nau hoa vo qua, mat nudc va dé
bi hu hong, tao moi truong thuan 1gi cho vi sinh vat, nhat 1a trong
diéu kién khi hau néng 4m cta Viét Nam. Dé kéo dai thoi gian sir
dung ciing nhu giit duoc chat luong cia qua, nguoi ta thuong bao
qudn qué nhan ¢ nhiét do thfip nhdm han ché sy bay hoi nudc, vo
hoat cac enzyme nhu PPO va POD gay ndu hoé vo qua. Dong thoi,
& nhiét do thap, cc phan (g sinh hoa trong qua dién ra cham hon,
qua s& duy tri duoc chat lugng von co ciia n6 [1-3].

Nhu vay, mot trong nhimg yéu td quan trong anh huong dén
chét luong qua nhan sau thu hoach 1a Iya chon nhiét d§ bao quan
hop 1y. Trong nghién ctru nay, chiing t6i khao sat mot so chi tiéu
chat luong ctia qua nhin 16ng Hung Yén & céc nhiét do bao quan
khéc nhau, dé tir d dua ra nhiét do bao quan thich hop nhat ddi
voi loai qua nay.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

Qua nhan dwoc chon thuge gidng nhan 1ong ban dia dwoc trong
va thu hoach tai mét s6 vuon nhin ¢ thon Ha L&, xid Pa Lo, huyén
An Thi, tinh Hung Yén. Qua nhéan duoc léy mau vao chinh vu thu
hoach thang 7 va 8 ndm 2018, 2019, ¢6 do tudi 165-170 ngay ké
tr khi ra hoa.

Qua duoc thu hai nhe nhang vao budi sang khi thoi tiét kho rio.

“Tac gia lién hé: Email: hanh.nguyenthi@hust.edu.vn
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Dung kéo cit canh, bo bot 1a. Xép qua vao trong thing xdp duc 15
va van chuyén vé phong thi nghiém. Qua dugc b tri thi nghiém
trong ngay. Tién hanh rira bang nudc sach, dé rao, sau do bao goi
bing thi LDPE day 0,04 mm c6 duc 15 (duong kinh 16 3 mm) truée
khi bao quan lanh.

2.2. Phuwong phdp nghién ciru

Phirong phdp bé tri thi nghiém. cac mau thi nghiém dugc bao
quan ¢ nhiét d¢ 5 (ky hiéu M1), 7,5 (M2), 10 (M3) va 12,5°C
(M4), khéi lugng 20 kg/mau, bao goi 1 kg/thi. Cac chi tiéu chat
lu’o‘ng duoc danh gia gdm: khdi lu(mg, ham luong chét kho hoa
tan tong s6, ham lugng axit tong s6, ham lugng polyphenol tong
50, hoat do enzyme PPO va POD, ty 1¢ rung qua, ty 1¢ thoi hong.
Tién hanh theo ddi mau trong 20 ngay bao quan, tan suat phan tich
mau 5 ngély/l?m. Mobi thi nghiém duoc 1ap lai 3 lan va ¢ cung mot
thoi diém.

Phwrong phap phdn tich cac chi tiéu co Iy va sinh ly qua:

Xac dinh hao hut khéi luong tu nhién: b?mg cach can khdi
luong cua qua trude khi bao quan va ¢ mdi lan theo ddi biang can
k¥ thuat (49 chinh xac 0,001 g); 4 hao hut khéi luong tu nhién 1a
ty 1¢ phan trdm chénh léch khdi lugng ctia mau tai thoi diém phan
tich so v6i miu ban dau (%).

Xac dinh ty 1¢ thoi hong (%): 14 ty 1& phan trim khéi lugng qua
bi hong trén khdi lvong qua ciia mau ban dau véi khdi luong mau
khong thap hon 1.000 g.

Xac dinh ty 1€ rung qua (%): la ty 1¢ phan tram khoi lugng qua
bi rung khoi cudng trén khéi lwgng qua cia mau ban dau voi khoi
luong miu khéng thap hon 1.000 g.
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Abstract:

The purpose of this study was to choose the appropriate
temperature for postharvest storage of Hung Yen
longan fruits. The fruits were firstly harvested, cleaned,
and dried. After that longans were packaged in a Low
density polyethylene bag with holes and stored under
cold temperatures of 5.0, 7.5, 10 and 12.5°C (£0.5°C).
A survey was conducted for quality indicators such
as weight loss, total soluble solids, total organic acids,
total polyphenol, polyphenoloxydase, and peroxidase
activity. The results showed that, at 10°C, Hung Yen
longans can be preserved for 20 days and still maintain
their good quality. Specifically, the natural weight loss
was 10.64%; the rate of fruit drop and rot was 1.57 and
1.48%, respectively. Total soluble solids, organic acids,
and polyphenol content were 17.7°Bx, 0.52%, and 126 pg
GAE/ml, respectively.

Keywords: Hung Yen, longan,
polyphenoloxydase, preservation.

Classification number: 2.10

peroxidase,

Phiwrong phap phan tich cdc chi tiéu hod hoc:

Xac dinh ham luong chat kho hoa tan tong s (°Bx): s dung
khuc xa ké Atago Model PAL-a (Code 3840) thang do 0-81%.

Xéc dinh ham lugng axit tong s: theo phuong phap chuan do
bang NaOH 0,1 N. Trong d6, xac dinh d¢ axit chuan d¢ trong qua
nhan biéu thi theo axit citric (g/).

Xac dinh ham lugng polyphenol tong s6 theo TCVN 9745-
1:2013.

Xéc dinh hoat d§ enzyme PPO: phuong phép trich ly va xéc
dinh hoat d§ enzyme PPO duogc thuc hién dya theo Kobkiat va cs
(2014) [2]. Ly 2 g thit qua nghién nho trong 20 ml dung dich dém
phosphatkali pH=6,2 trong 5 phut. Sau d6 ly tam 5 phut ¢ 9.000
vong/phut, 20°C va thu nhan phan dich ndi 1a enzyme tho. Chuan
bi hon hop phan tmg 2 ml gdm: 1,3 ml dém phosphate kali pH=7,5,
0,2 ml catechol 0,2 M va 0,5 ml enzyme tho. Hon hop duoc giit
trong 5 phut & 30°C, sau do do do hip thu quang phd & budc song
420 nm bing méay quang pho. Mau kiém chimg gom 1,3 ml dém
phosphate kali pH=7,5 va 0,2 ml catechol 0,2 M (hinh 1).
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Hinh 1. Co ché phan trng héa nau ctia enzyme PPO.

Mot don vi hoat d§ enzyme PPO (UfAbs/ml*tht) duoc xac
dinh 13 luong enzyme gay ra sy thay doi 0,01 do hap thu trong
mat don vi thoi gian (1 phut), hoat d6 enzyme dugce tinh theo cong
thirc:

A= AAbs

e — *. 0
0L v, o (Abs/ml*phut)

trong d6 AAbs 13 két qua do d9 hép phu OD; At 1a thoi gian phan
g (5 phut); V| 1a the tich enzyme dem phdn g (0,5 ml).

Xac dinh hoat luc enzyme POD: phuong phép trich ly va xac
dinh hoat d6 enzyme POD dugc thuc hién twong tu PPO [2]. Tién
hanh thu nhan enzyme tho. St dung guaiacol lam chét nén. Chuén
bi hdn hop phan tmg 2,5 ml gdm: 2,3 ml dém natri axetat pH=6,0,
0,05 ml guaiacol 0,1%, 0,05 ml H,0, 0,1% va 0,1 ml enzyme tho.
Ong chira hdn hop phan tmg dugc u trong 5 phit ¢ trong bé on
nhiét 30°C va do hép thu duge do & 470 nm. Mau kiém chung gém
¢6 2,3 ml dém natri axetat pH=6,0, 0,05 ml guaiacol 0,1%, 0,05 ml
H,0, 0,1% (hinh 2).

ocH ocH
OCH; 3 3

OH 0-0
Peroxidase
+ 4 H,0, _
O 0-0 O

OCH,

+ 8H,0
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OCH;

Tetraguaiacol (niu tim)

Hinh 2. Co’ ché phan rng tao tetraguaiacol nau tim cia enzyme
POD.

Mot don vi hoat d§ enzyme POD (U=Abs/ml*phut) dugc xac
dinh bing luong enzyme gy ra sy thay doi 0,01 do hap phu trong
maot don vi thoi gian, hoat 40 enzyme POD dugc tinh theo cong
thire:

A= AAbs

= *phi
001+ v, (Abs/ml*phut)

trong d6 AAbs 1a két qua do do hip phy OD; At Ia thoi gian phan
g (5 phut); V, la thé tich enzyme dem phan tmg (0,1 ml).

Két qua thi nghiém dugc phan tich ANOVA va kiém dinh LSD
(5%) bang phan mém thing ké SAS 610.
3. Kétqua

3.1. Anh huéng ciia nhiét @ bio qudn dén dj hao hut khoi lirgng
tw nhién va ham lwgng chdt kho hoa tan tong so ciia qud nhdn

Két qué theo ddi do hao hut khéi luong tu nhién va ham lugng
chat kho hoa tan tong s6 dugc thé hién ¢ hinh 3.
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Hinh 3. Anh hwéng ctia nhiét dé dén do hao hut khéi lwong tw
nhién va ham lwong chéat khé hoa tan téng sé ctia qua nhan
trong th&i gian bao quan.

Két qua hinh 3 cho thy, qua nhin dugc bao quan & 10°C (M3)
¢6 d6 hao hut khéi luong tu nhién thép hon cac mau con lai. Sau 20
ngay bao quan, d hao hut khéi luong ty nhién cia M3 12 10,64°Bx,
trong khi cua M2 1a 13,21°Bx, M4 1a 18,41°Bx va M1 1a 19,39°Bx
(cao nhat) Su thay d6i vé ham lugng chat kho hoa tan tong sd ciing
¢ chiéu huong tuong tu. Miu M3 ¢6 gi4 tri ham luong chit kho
hoa tan tong sb cao nhat (17,70°Bx), sau d6 1a M2 (17,50°Bx), M1
(17,30°Bx) va thap nhat 1a M4 (17,20 °Bx) sau 20 ngay bao quan.

3.2. Anh hwéng ciia nhiét dp bio qudn dén ham luong axit
hitu co va polyphenol ciia qud nhan

Két qua vé anh huong cia nhiét do bao quan dén ham lugng

axit hitu co va polyphenol tong s6 ctia qua nhan dugc thé hién &
hinh 4.
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Hinh 4. Anh hwéng chia nhiét do dén ham lwong axit hiru co’ va
polyphenol ctia qua nhan trong th&i gian bao quan.

Axit hitu co trong nhan chu yéu 1a axit malic, tartaric. Ngoai
ra con mot s6 axit hitu co khac nhu oxalic, citric va succinic [4].
Két qua hinh 4 cho thay, trong qué trinh bao quan, chi sb axit giam
dan theo thoi gian bao quan do chiing 14 co chét cho cac hoat dong
trao di chat cua té bao. Tuy nhién, su suy giam nay khong gidng
nhau ¢ cac nhiét d bao quan. Cu thé, lugng axit hitu co bao quan
¢ 5°C giam con 0,47 g/l, 6 7,5°C gidm con 0,5 g/l, ¢ 12,5°C gidm
con 0,43 g/l va giam cham nhat 1a M3, & 10°C giam con 0,52 g/l
sau 20 ngay bao quan.

Két qua hinh 4 ciing cho thay, ham lugng polyphenol tong s
cua qua nhan bao quan ¢ cac diéu kién nhiét o khac nhau déu
giam trong thoi gian theo ddi, nhung mic do giam c6 khac biét.
Ham lugng polyphenol tong s6 ctia vo qua nhan ¢ diéu kién 5°C
giam manh hon so vdi qua nhan dugc bao quan ¢ cac nhiét do khac
(tir 146,71 xudng 117,98 pg GAE/ml). Cu thé, mau M4 con lai
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119,46 ng GAE/ml, M2 123,25 ug GAE/ml va M3 ¢4 gia tri cao
nhat 1a 126 pg GAE/ml.

3.3. Anh hwéng ciia nhigt dp bio qudn dén hoat dp enzyme
PPO va POD ciia qud nhan

Két quad nghién ciu vé éqh hudng cua nhiét do dén hoat do
enzyme PPO va POD duoc thé hién ¢ hinh 5.

M1 —=—M2 M3 M4 ——M1 —=—M2 M3 M4

Hoat d§ enzyme POD (U)

Thai gian (ngay)

5 10
Thai gian (ngay)

Hinh 5. Anh hwéng cta nhiét do dén hoat dé6 enzyme POD va
PPO cuia qua nhan trong th&i gian bao quan.

Két qua hinh 5 cho thay, hoat lyc ctia enzyme POD va PPO
ting trong thoi gian bao quan. Tuy nhién, ¢ didu kién nhiét do
10°C téc d ting chdm hon so voi cic mau con lai. Sau 20 ngay
bao quan, hoat Iuc enzyme PPO va POD cua M3 lan luot 1a 36,84
va 32,71 U. Mau ting manh nhét1a M1, v6i gid tri hoat luc enzyme
PPO va POD lan luot 1a 43,26 va 40,07 U.

3.4. Anh huéng ciia nhiét d bio quén dén 1 Ié rung qud va
théi héng ciia qud nhan

Ty 1é rung qué va thdi hong 1a nhitng chi tidu rat quan trong dé
danh gia sy bién doi chat lwong ciia qua nhan khi bao quan. Két
qué danh gia dugc thé hién & bang 1.

Bang 1. Anh hwéng cta nhiét dé bao quan dén ty 1é rung qua
va théi héng clia qua nhan trong th&i gian bao quan.

Thoigian T§ Ié ryng qu (%) 1§ 1 thii hing (%)

bdo quin

(g woow M M w I
0 0 0 0 0 0 0 0 0

5 0154002 0 0 0 0364001 029002 028:002 031001
10 098502 0386002 0185002 079001 105:003 09:001 086001 094003
15 ITHO0L LIH000 064001 145002 155003 131002 1286000 1354003
0 2001 263001 LS00 265000 208002 1504003 148003 15400

Két qua bang 1 cho thdy, ¢ nhiét do thp, ty 1é rung qua va
thdi hong cia cd 4 miu déu khong dang ké ¢ nhing ngay dau
bao quan. Sau 20 ngay theo ddi, ty 18 rung qua va théi hong &
5°C lan lugt 1a 3,21%0,01% va 2,08%0,02%; 7,5°C lan luot 1a
2,63%+0,01% va 1,50%%0,03%; 10°C lan lugt 1a 1,57%+0,01% va
1,48%=0,03%, 12,5°C lan luot 1 2,65%=0,02% va 1,54%0,02%.
Nhu vy, miu bao quan & 10°C ¢4 ty 18 thdi hong va rung qua thap
nhét sau 20 ngay bao quan.



Nhan 14 loai qua c6 16p vo twong ddi day nhung bé mit vo xu
xi, gitta cac t& bao cua 16p vo lai ¢ nhidu khe hé. Diéu nay lam
cho hién twgng bay hoi nuéc dién ra nhanh chong & qua nhan sau
thu hai, day 1a nguyén nhan chinh lam cho khdi lwong qué bi hao
hut, vo qué bi kho va chuyén sang mau nau. Ngoai ra, no con gy
ra nhitng r6i loan sinh 1y, giam kha ning khang vi sinh vét ctia qua,
thiic d4y qua trinh sinh hoa... lam cho qua mau chéng bi hu hong,
giam chat lugng cam quan va dinh dudng cta qua. O diéu kién bao
quan nhiét d6 10°C cho két qua tot hon trong viéc han ché su bay
hoi nudc va ho hdp ciia qua nén hao hut khoi luong thp hon khi
bao quan ¢ cac nhiét do con lai. Két qua nghién ctu cua B. Yang
va cs (2008) [5] cling da ghi nhan sy giam rat nhanh cuong do ho
hap cua qua nhan néu bao quan ¢ nhiét d9 10°C va cuong do ho
hép s& ting rat nhanh néu bao quan ¢ diéu kién nhiét do thuong
(nhiét do cao vi thuong nhan thu hoach vao mua he), nhom tac
gia ciing khang dinh néu bao quan ¢ nhiét do thip hon qua s& mat
nude nhiéu hon, din dén khoi lugng ty nhién cta qua giam manh.

Trong qué trinh bao quan, cac hoat dong ho hdp va trao dbi
chat ciia qua van tiép tuc dién ra. Diéu d6 din dén ham luong chat
kho hoa tan tong s6 giam. Céc thanh phan nhu duong, axit va cac
san pham trao doi chét trung gian déu tham gia vao qua trinh sinh
1y, sinh hoa dé cung cdp ning lugng nhiam duy tri hoat dong song
binh thuong cta qua va stra chita nhitng sai hong néu c6 trong té
bao. Mat khac, nhan thugc loai qua ho hap khong dot bién nén
khong tiép tuc chin sau thu hoach, dan dén ham lugng chat kho
hoa tan tong s6 giam. Anh hudng cta nhiét do dén sy bién doi ham
luong chét kho hoa tan tong sd, axit tong sb ciing da dugc B. Yang
va cs (2008) [5] chi ra khi d4nh gia tic dong cuia nhiét do dén dic
tinh Iy hod cta qua nhén trong thoi gian bao quan. Nhiéu két qua
nghién cuu cling chi ra, ham lugng cac vitamin (déc biét 1a vitamin
C), axit hitu co tong so ciing giam nhanh khi kéo dai thoi gian bao
quan hodc luu trir qua & diéu kién khong tot [6, 7].

Polyphenol hién dién ch yéu 6 v6 qua nhin. Chiing bi 6xy hoa
nhanh chong dudi tdc dung cua anh sang, 6xy khong khi, enzyme
PPO, POD... Piéu nay c6 anh hudng 16n dén sy bién mau vo qua
nhin trong qué trinh bao quan. O diéu kién thudng, qua nhan bj
bién mau hoan toan chi sau 3-4 ngay [4]. S¢ di c6 hién twong nay
la do qua bi ton thuong lanh, da pha v& sy ngan chan té bao, cho
phép PPO ndm trong luc lap va cac plastid khac phan tmg v6i chat
nén phenol nam trong khong bao, sau do 6xy héa phenolics dé tao
thanh polyme nau, POD ciing c6 thé tham gia vio qua trinh nay [6].

Su gia ting vé hoat do enzyme khi bao quan lanh nhat [a & 5°C
14 do cac yéu tb tac dong nhu: nhiét do thap la nguyén nhan gy
ton thuong lanh d6i voi nhan din dén enzyme duoc giai phong
hoat dong tdt hon v6i co chat. Mat khac, sau thu hai hé enzyme
trong qua nhan nhu POD, PPO va beta-glucanse hoat dong manh
m¢é, trong do sy hoat dong ctia POD va PPO thuong lam cho vo
qua nhan bi sim mau, nau hoa va cui nhan giam dg tring, enzyme
beta-glucanse 1am cho qua va cui bi mem tao diéu kién thuan loi
cho sy xdm nhdp va hoat dong ciia ndm mdc, nim men v sau cling
14 cac vi sinh vat gy thdi hong [5].
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Két qua nghién ctru da chi ra bao quan qua nhin ¢ 10°C thi
mot s6 chi tiéu chat lugng cta nhin giam cham hon khi bao quan
& cac nhiét do con lai. Piéu do cling c6 nghia 10°C 1a diéu kién
thich hop dé bao quan qua nhan tuoi. S. Shi va cs (2013) [8] da
tién hanh nhing qua nhén trong dung dich chitosan 2%, sau d6 bao
61 bang bao bi duc 16 r6i bao quan & nhiét do ¢ 10°C, qua nhin
bao quan bang phuong phap nay co thé dam bao chat lugng trong
thoi gian 20 ngay.

Dong thoi, & nhiét d bao quan thap di han ché hoat dong ciia
enzyme, din dén han ché hién tugng rung qua. O diéu kién nay da
han ché dugc hoat dong ciia vi sinh vt giy thdi hong qua nhan.
Qua nhin 13 loai qua ¢6 kha ning hu hong cao do bi nhiém nim
mdc va céc vi khudn gy thbi hong. Trong d6, hu hong hay gip
nhit gy ra boi Botrydiplodia sp. va Geotrichum candidum [1].

5. Két luan

Bao quan 6 nhiét do thap c6 kha ning kéo dai thoi gian bao
quan ctia qua nhén 16ng Hung Yén. Bao quén qua nhin ¢ 10°C co
hiéu qua tot trong viée duy tri chét luong cua qua nhan. Sy hao hut
khéi luong ty nhién giam di; han ché sy bién d6i cua mot s chi
tiéu hoa sinh nhw ham lugng chat kho hoa tan tong so, axit tong
sd, polyphenol tong s6 va hoat luc cua céc enzyme POD va PPO,
ngan ngira hién tuong rung qua va thdi hong trong sudt thoi gian
bao quan. Két hop v6i bao goi qua va bao quan lanh c¢6 thé kéo dai
thoi gian sir dung ctia qua nhan dén 20 ngay ma cac chi tiéu chat
lugng van duge dam béo, trong khi mau bao quan con lai chi duy
tri duoc chat lugng 10-15 ngay.
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