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Tom tat

Héng la cay &n qué quan trong da duoc trong kha lau & Viét Nam. Tuy nhién néu dé chin tw nhién thi héng
sé ¢6 vi chat, khong &n duoc. Muc dich cua nghién clru ndy nhdm khir chét chét tanin cé trong qua hdng
béng phuong phap ddm chin st dung khi ethylene ngoai sinh & céc ndng do va théi gian khac nhau. Sau
d6 khao séat sw bién dbi mot sé chi tiéu chét lwong cla quéd hdng trong qua trinh bdo quan. Két qua cho
thay, khi xtr ly khi ethylene & ndng d6 80ppm trong thoi gian 12 — 24 gi¢r cho hiéu qué tét nhat, ham luong
tanin giam di dang ké. Dong thoi, cac chi tiéu chat luong ctia qua hong bién doi theo chiéu hudéng mong
muén.

T khéa: qua héng, khi ethylene ngoai sinh, tanin, ddm chin, khir chat
Abstract

Persimmon is an important fruit plant that has been grown for a long time in Vietnam. However, if
persimmon fruit is ripen naturally, acrid taste will appear and the fruit could not be edible. The purpose of
this study was to reduce the tannin presence in persimmon fruit by using exogenous ethylene gas at
different concentrations and times during ripening process.The variation of some quality indicators of
persimmon fruits were then investigated during storage. As results, persimmon fruit treated with ethylene at
80 ppm for 12-24 hours obtained the best effect, in which tannin content decreased significantly. In

addition, the quality of persimmon fruit varied in the desired direction.
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1. Mé dau

Cay hong (Diospyros kaki Thunb.) 1a mot trong
nhiing loai cdy an qud quan trong cua cac nudc
Chau A thudc mién 6n déi va can nhiét d61 nhu
Trung Quéc, Nhat Ban, Triéu Tién, Viét Nam,... va
la mét trong nhitng cay an qua 4 nhiét doi chiu rét
nhit. O Viét Nam, hong duoc trong khip moi noi
trong ca nudce nhung pho bién nhét 1a tir Ha Tinh tro
ra ngoai Bic. Hau hét & mdi ving déu c6 nhiing
gidng hong dic trung nhu hong Thach Théat (Ha
Noi), hong Nhan Hau (Ha Nam), hong Hac Tri,
Lang Son.

Qua hdng chin 4o (Diospyros kaki Thunb.) 1a
loai qua giau dinh dudng, co kha ndng ty chin sau
thu hoach nhung ty 1& qua chin va chat lugng chin
khong dong déu, thoi gian chin kéo dai gy ton that
sau thu hoach va giam chat luong dinh dudng ciing
nhu cam quan cua qua. Do d6, qua thuong dugc xtr
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ly ddm chin trude khi duoc dua ra tiéu thu trén thi
trudng.

Ethylene c6 dac tich kich thich sinh truong cua
cac t& bao thyc vat do d6 cé tac dung lam ting
truong cay trong, kich thich sy ra hoa & cac loai cy
an qua. Mot déc tinh quan trong cua khi ethylene 1a
tac dung kich thich qua trinh chin cta cac loai qua
¢6 ho hap dot bién (climacteric) hay con goi 1a cac
loai qua c6 qué trinh chin sau thu hoach, nghia 1a ké
ca khi quéa da dugc thu hoach thi qué trinh chin cua
chung van duoc duy tri nhu chudi, xoai, du di,
hdng, ca chua... [1].

Trén thé gioi nhidu nghién ctru vé cong nghé
khir chat va ddm chin qua hdng sau thu hoach da
dugc cong bd. Phuong phap khir chat co ban dwoc
nhidu tic gia nghién ctru 1 st dung CO; hodc Ny &
nong do cao, st dung ethylene hay ethephon & nong
do thép. .. Qua trinh khur chat thyc chét 1a qua trinh
chuyén héa tanin hoa tan thanh tanin khong hoa tan.
Céc tac gia di chimg minh dugc ethylene 1a chét co
tac dung dong manh nhét 1én ca hai qua trinh chin va
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qua trinh khir chat cia qua h6ng [1-5].

Nham khtr vi chat va nang cao chat lugng ciia
qua hong Thach Thét, trong nghién ctru nay ching
t6i tién hanh dim chin qua hong bang khi ethylene
ngoai sinh. Tiép theo 1a khao sat sy bién d6i mot sb
chi tiéu chat lugng ciia qua hdng trong qué trinh
dim chin.

2. Nguyén liéu va phwong phap nghién ciu
2.1. Nguyén liéu

Nguyén liéu qua hong (Diospyros kaki Thunb.)
thugc giong hong Thach That duoc trong va thu
hoach tai huyén Tan Yén, Bic Giang. Qua hong
duoc léy mau vao chinh vu thu hoach thang 10 cac
nam 2014, 2015 va 2016 khi v6 qua c6 mau vang
hoi xanh, mau vang > 80%, mau vang hoi xanh ¢
dudi qua < 20%, dat 100 — 110 ngay tudi ké tir khi
dau qua.

2.2. Phwong phdp nghién cvuu
2.2.1. Phirong phép so ché va xir Iy nguyén liéu

Hong thu hai nhe nhang vao budi sang khi thoi
tiét kho réo. Dung kéo cat cach cudng khoang 1cm,
bo 1. Xép qua vao trong thing x6p duc 16 va van
chuyén vé phong thi nghiém ctia Bo mon nghién ciru
cong ngh¢ bao quan nong san - Vién Co dién nong
nghi¢p va Cong nghé¢ sau thu hoach va By mon
Cong nghé thyc pham — Pai hoc Bach Khoa Ha Noi.
Qua duoc b tri thi nghiém trong ngay.

2.2.2. Phuwong phap thuc nghiém

Nguyén liéu hong sau thu hoach dwoc dinh
luong 4 kg/mau, dugc tién hanh xu 1y dim chin
bang khi ehtylene ngoai sinh. Thi nghiém dwoc bd
tri v&i cac cong thuc sau: TNS.0: Oppm ethylene
(d6i ching); TNS.1: 60ppm ethylene, 12h; TNS.2:
60ppm ethylene, 24h; TNS.3: 80ppm ethylene, 12h;
TN8.4: 80ppm ethylene, 24h; TN8.5: 100ppm
ethylene, 12h; TNS8.6: 100pm ethylene, 24h.

Sau khi xir 1y ethylene, hong dé ¢ diéu kién
thudng (nhiét d6 25-30°C, RH 65-75%) theo doi qua
trinh chin. Thi nghiém duoc b tri hoan toan ngau
nhién, mdi cong thire duoce lap lai 3 lan & cung mot
thoi diém. Theo doi, danh gia qua trinh chin cua cac
mau. Phén tich chat luong cac mau ¢ thoi diém qua
chin hoan toan. Cac chi tiéu chat luong dugc danh
gia gdm: Po cing (kg/cm?); Hao hut khéi luong
(%); PO khac biét cuong do mau (AE*s); TSS
(°Bx); Ham luong duong tong sb (%); Ham luong
axit hiru co tong s0 (%); Ham luong tanin (%) va
chit lugng cam quan ciia qua hong.
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2.2.3. Phwong phap phdn tich chat luong

a. Xac dinh d¢ cimg bang may do do cimg FT 327
(Ttalia). Str dung dau do 8 mm, don vi kg/cm?

b. Xac dinh mau sic vo qua bing miy do mau
Minolta CR-300 ctia Nhat

¢. Xac dinh ham lugng tanin bang phwong phap
Kalipecmanganat [6]

d. Xéac dinh ham luong chat kho hoa tan tong sb
(°Bx) bang khuc xa k& Atago Model PAL-a (Code
3840). Hang san xuat Atato (Nhat Ban), pham vi do
0 - 81%.

e. Xac dinh ham lugng axit (%) béng phuong phép
chuan d¢ bang NaOH 0,1N [6]

f. X4c dinh ham luong dudng tong sb theo phuong
phép Lain-ay mol [6]

g. Danh gia chit lwong cam quan theo phwong phap
cadm quan mo ta [7]

2.2.4. Thiét bi sir dung thi nghiém

Thiét bi hoat dong duwa trén nguyén Iy sau: Khi
ethylene tao ra tir con chira vao binh va dwa vao
budng ddm chin, c6 sensor dé do nf)ng d6. Khi nf)ng
d6 dat yéu cau thi dimg cap khi, khi ndng do bat dau
giam thi qua trinh cap khi lai tiép tuc, thong thudong
thoi gian cap 1 1an khoang 10-12h.

Hinh 1. M0 hinh thiét bi thi nghi¢m xir Iy dim chin
qua hong bang khi ethylene ngoai sinh
3. Két qua va thao luin
3.1. Anh hwdong ciia xii Iy ethylen dén sy bién doi
dop curng ciia quad hong

Su lgién d6i d6 ctng cua qua hong & cac ché do
xt ly dam chin véi ethylene khac nhau dugc thé
hién trong bang 1.
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Bang 1. Anh hudng cua xur 1y ethylene dén su bién d6i do ctng cua qua hdng

Thoi Do cling cua qua (kg/cm?)

(g;g;y) TN.80O | TN81 | TN82 | TN.83 | TN.84 | TN.85 | TN.8.6
0 39402 | 3.9+02 | 3.9%02 | 3,9402 | 3.9402 | 3.9+02 | 3.,9+02
2 4,040,1 <05 <05 <05 <05 <05 <05
4 3,80, 1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5
6 3,5+0,1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5
8 3,3+0,1 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5
10 2,902 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5
12 21203 <0,5 <0,5 <0,5 <0,5 <0,5 <0,5

Nhin va s6 liéu & bang 1 cho thiy & tat ca cac
thi nghiém xur 1y ethylene déu c6 tic dung giam do
ctmg xudng dudi 0,5kg/cm? & ngay thi 2 sau xu 1y,
twong tmg voi trang thai qua hoi mém. Su giam do
cing 1a do tac dong cua khi ethylene lam thuac day
qua trinh chin ¢ qua, khién qua bi mém va do clng
giam. O mau dbi ching (TN8.0) d6 climg giam dan,
dén ngay thir 12 qua co do cing khoang 2 lkg/cm
do qua van chua chin, mau vang hoi cam. Diéu nay
cho thiy tac dong cua khi ethylene thiic day qua
trinh chin qua hong, néu khong xir Iy thi qua sé
khong thé chin duoc [8].

3.2. Anh hwéng ciia xir Iy ethylen dén sw bién déi
khéi lwong ciia qud hong

Sg hao hut khql luong ty nhién cua qua héng o
cac ché do xur Iy dam chin v6i ethylene khac nhau
duoc thé hién ¢ hinh 2.
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Hinh 2. Anh huéng cua xtr Iy ethylene dén su bién
d6i khdi lugng clia qua hong

Két qua theo ddi hao hut khéi lugng cua qua
hdng sau khi xtr ly dam chin phu hop vai ly thuyet
chung v& bao quan rau qua. Véi anh huong cua nong
do ethylene cao hon (100ppm), cac mau TN8.5 va
TN8.6 c6 hao hut khéi luong 16n nhat (4,1-4,3% &
ngay cudi). Sau d6, 1an luot 1a cac miu TN8.3 va
TNS8.4 (80ppm) hao hut 2,9-3,0%, va cic mau
TNS.1, TNS8.2 hao hut 2,7% & ngay thir 12. Mau ddi
chimg TNS.0 c¢6 hao hut khdi lwgng thip nhét do
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qua chua chin, h6 hépﬂ qua chua chuyén sang giai
dogln dot bién nNén su ton that khoi lugng do hé hap
thap hon cac mau thi nghiém con lai.
3.3. Anh huéng ciia xii Iy ethylene dén sy bién doi
mau sdc cia qud hong

Két qua theo doi anh huong cua khi ethylene

dén sy bién dbi mau sic cua qua hdng duoc thé hién
6 hinh 3.
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Hinh 3. Anh hudng cta xir Iy ethylene dén sy bién
d6i khdi lugng cia qua hdng

Hinh 3 cho thiy tit ca cac thi nghiém xir 1y
ethylene déu c6 anh hudng manh m& dén sy bién doi
mau sic cta qua hdng, cu thé & day 1a sy chuyén tir
mau vang hoi xanh (ban dau) sang mau dé mong khi
qua hong chin. P chénh léch mau sic AE*,, ting
dot bién sau 2-4 ngay xir . Su bién d6i mau sic &
qua thi nghiém la do tac dung cia ethylene ngoai
sinh 1am thac day nhanh qua trinh chin & qua, qua
chuyén nhanh sang mau d6 cam, do tuoi va cudi
cung 1a d6 thAm xin & ngay thtt 12 sau xir Iy. Mau
d6i chimg (TN8.0) khong xur 1y, d6 chénh léch mau
AE*,, tang cham theo thoi gian: O ngay thi nghiém
thir 12, mau TN8.0 c6 AE*, = 13,69, qua van rat
cing, mau vang hoi cam va chua chuyén sang qua
trinh chin [1]. Diéu nay cing gidng vai nghién ciru
d6i voi hdng Hachiya mau sic chuyén tir xanh sang
vang hodc cam do [8].
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3.4. Anh hwong ciia xit ly ethylene dén sw bién doi
ham lwong chit khé téng sé ciia qud hong

Két qua nghién ctru dugc thé hién ¢ hinh 4.
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Hinh 4. Anh huong ctia xir 1y ethylene dén sy bién
do6i ham lugng TSS cua qua hong

Nhin vio hinh 4 ta thdy mau ban dau c6 TSS
bang 22,1°Bx. Sau xt ly, TSS cta cac mau giam
manh & ngdy th 2 va giam dan theo thoi gian.
Khong c6 su khac biét dang ké gitra cac mau TNS.1
va TN8.2, TSS giam xudng duéi 15,5°Bx & ngay thir
6 sau xir Iy. Mau TN8.3 dén TNS.6, c6 TSS giam
xudng dudi 15,5°Bx sau ngay thur 4 xir ly. Diéu nay
cho thiy xir 1y ethylen ¢ nong d6 80ppm trg 1én c6
tac dong giam TSS nhanh hon nong d6 60ppm. Sy
giam TSS 1a do tac dung cua ethylene dén qua trinh
chin ciia qua, 1am chuyén tanin tir trang thai hoa tan
sang khong hoa tan. Sy mat chit chat loai bo tanin
hoa tan nhd chuyén né thanh dang polymer khong
hoa tan. Tanin hoa tan gidm giy ra mdt sy giam
trong viéc doc khuc xa, do do TSS giam [4]. Ngoai
ra, trong qua trinh bao quan, qua van tiép tuc ho hap
tiéu thu mot phan cht kho du trit cling lam giam
TSS cia qua. K&t qua phan tich chi tiéu TSS cia cac
mau & thoi diém qua chin (6-8 ngay & mau TNS.1 va
TN8.2 va 4-6 ngay & cac thi nghiém TN8.3 dén
TN8.6) cho thiy twong dwong v6i TSS cia mau qué
& diéu kién chin tu nhién (khoang 15,5°Bx).

3.5. Anh hwong ciia xir ly ethylene df?'n sw bién déi
ham lugng dwong tong so ciia qua hong

Két qua nghién ctru anh huéng cia xu ly
ethylene dén sy bién ddi ham luong dudng téng so
ctia qua hong duoc thé hién o hinh 5.

Ham luong duong ban ddu cua hong la
12,53%, qua hdng c¢6 vi rat chat, chua cam nhan
dugc vi ngot. Nhin chung, sau xtr 1y ethylene ham
lugng duong tong sO cua cac mau cO xu hudng
chung 13 ting dan dén cuc dai rdi sau d6 giam dan.
Mau xtr 1y ethylene & 60ppm (TNS.1, TNS.2) ham
lwong duong ting cuc dai 1€n khoang 14,8-15,0%
vao ngay thir 8 sau xur ly, con véi mau xu ly
ethylene 80ppm (TNS8.3, TN8.4) 1a 15,5-15,8% &
ngay thu 6 va 100ppm (TN8.5, TNS8.6) la 14,7-
15,0% & ngay thir 4 sau xir 1y. Riéng miu ddi chimg
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TN8.0, ham luong duong tang dan theo thoi gian,
v6i 13,48% dudng tong sb ¢ ngay thir 12. Két qua
phan tich ham lugng duong ¢ cic mau ddm chin ¢
thoi diém chin cao hon mot chat so véi miu qua
chin tuy nhién (khoang 14,56%).
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Hinh 5. Anh huong cia xu ly ethylene dén sy bién
d6i ham luong duong téng sé ctia qua hong

Két qua phan tich ham luong dudng téng sb
ctia qua hong phu hop voi nhing bién ddi sinh Iy
sinh hoa chung ciia qua sau thu hoach. Hong 1a qua
hé hip dot bién, c6 qua trinh chin sau thu hoach.
Trong qua trinh chin, dau tién tong lugng duong
tang lén dat cuc dai. Sy tich tu cac chét duong trong
thoi ki chin khong chi do sy duong hoa tinh bot ma
con do su thuy phan cac chat khac nhu saccharose,
cellulose, hemicellulose, pectin, lignin,...Qua trinh
nay lam qua mém, dé tiéu hoa va c6 mui vi thom
ngon. Sau khi dat t&i mdt cuc dai nhat dinh (trai qua
gid), ham luong duong lai giam xudng do bi phan
huy.

3.7. Anh hwéng ciia xir Iy ethylene dén sw bién déi
ham lugng axit hitu co ciia quda hong

Két qua thi nghiém duoc thé hién & hinh 6.
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Hinh 6. Anh huong cua xu ly ethylene dén sy bién
d6i ham luong axit hitu co ctia qua hong

Két qua thi nghiém cho thiy, ham lugng axit
ctia qua nhin chung giam dan theo thoi gian sau xt
ly, muc giam ty 1¢ thuan vdi nong do ethylene xtr ly
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nhung khong c6 su khéc biét gitra thoi gian xir Iy 12
gio va 24 gio & cing mot nong do ethylene. Mau
TNS8.1 va TNS8.2 c6 ham lugng axit & ngay 12 la
0,14-0,15%, trong khi d6 cac mau TN8.3 dén TNS.6
khong c6 sy khac biét dang ké, v6i ham luong axit
tong sb & ngay cubi 1a 0,09-0, 11%. Ham lugng axit
hiru co giam dan theo thoi gian ton trir sau thu hoach
la do céac axit hitu co bi phan huy trong qua trinh ho
hap va cic qua trinh decacboxyl héa. Su thay doi
ham luong axit phu thudc vao su truong thanh cia
trai va nhiét do ton trir. Dudi tac dung cua tac nhan
dam chin ethylene, ham lugng axit hitu co cua céc
mau twong dwong véi lugng axit ciia mau qua ¢ diéu
kién chin tu nhién.

3.8. Anh hwéng cia_xw ly ethylene dén ham
lwong tanin ciia qua hong
Tanin hoa tan 1a chét gay ra vi chat & qua hong.
Trudc xtr Iy, qua hong c6 vi chat rat manh védi ham
lwong tanin 1a 17,12%.
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Hinh 7. Anh huong cua xu ly ethylene dén sy bién
d6i ham luong tanin cia qua hdng

Hinh 7 cho thdy anh huong rd rét cua xir ly
ethylene dén ham lugng tanin ciia qua hong. Tét ca
cac mau xir 1y tir 60 dén 100 ppm trong 12 gio va 24
gio déu cho hiéu qua giam manh ham lugng tanin
sau 2- 4 ngay xu ly, con 0,32-3,30% tanin.

Miu xtr Iy véi ethylene & ca 2 nong do 80ppm
va 100ppm (tuong g véi TN8.3 dén TNS.6) c6 toc
d6 giam tanin nhanh nhét, giam xubng con khoang
0,23-0,28% & ngay thir 6 sau xir ly, qua gan nhu

khong con vi chat. O ngay thir 8-10, mau hdng xur ly
o 60ppm (TN8.1 va TN8.2) c6 ham lugng tanin
giam xubng muc 0,25 -0,35%, khong c6 vi chat.
Riéng mau hong ddi chimg, ham lugng tanin ¢
giam nhung van rat cao & ngay thir 12 (8,26%), ), qua
van rat chat, chwa c6 biéu hién bét dau chin. Dleu
nay ciing pht hop véi nghién ctru ctia Tran Thi Lan
Huong va cs. [9].

3.9. Anh hwong ciia xit ly ethylene dén chit lwong
cdm quan cia qud hong

Su bién ddi chét lvong cam quan cta qua hong
dugc thé hién ¢ bang 2. Nhin vao bang 2 cho thiy
qua duoge xir Iy 60ppm khi ethylene cho téc do chin
cham hon so v6i nong do 80ppm va 100 ppm. Véi
xtr ly 60ppm ethylene trong 12 gio va 24 gio giup
qua chin sau 6-8 ngay xu ly, va bi qua chin & ngay
thar 10. Mau xtr Iy véi 80ppm va 100ppm ethylene
déu cho qua chin sau 4-6 ngay xu 1y, nhung mau
80ppm (TN8.3 va TNS8.4) duy tri chét lugng qua lau
hon, qua bi qua chin sau 10 ngay, con mau 100ppm
(TN8.5 va TN8.6) qua bi qué chin chi sau 6-8 ngay
xtr ly. Piéu nay c6 thé do ndéng do ethylene cao
(100ppm) 1am ddy manh qua trinh chin va gia hoa
cua qua, lam qua nhanh chéng bi nhan, qua chin va
rung num. Chat lwong cam quan cia qua khi chin
hoan toan ciing twong ty nhu qua chin & didu kién tu
nhién. Khong c6 su khac biét dang ké gitra 2 thoi
gian xir Iy & ciing mot ndng do ethylene.

Tom lgi, viéc sit dung khi ethylene ngoai sinh
v6i ndng d6 60 -100 ppm trong 12 gid va 24 gid déu
¢6 tac dung lam giam ham luong tanin, ting toc do
chin ciia qua hong sau thu hoach.

4. Két luin

Khi ethylene ngoai sinh c6 tac dung lam gidm ham
luong tanin, ting toc d6 chin cta qua hong ngay sau
thu hoach. Xur ly d4m chin hbng bang khi ethylene
ngoai sinh ¢ nong d6 80ppm trong thoi gian tir 12-
24 gio cho chit lugng qua hong tét nhat, qua chin
sau 4-6 ngay xu ly va hién tugng nhan qua, rung
nim, qua chin bat dau xay ra ¢ ngay thi 10 trong
thoi gian theo doi.

Bang 2. Anh hudng cua xur 1y ethylene dén chit luong cam quan cua qué hf‘)ng

Su bién ddi chit lwgng cim quan cia qua héng
Mau thi Qud c6 mau | Qué c6 mau do twoi, Qua c6 mau do dam, Qua qué chin, mém
nghiém cam hoi d("),. chin meém, rat ngot, rat mém, ngot, kh(‘?ng nhﬁ{l, d6 tham xin
N hoi mém, hoi khong chat (qua chat. Bat dau c6 hién nhiéu nudc, kém
ngot, vi chat chin hoan toan) tuong nhan, rung nim ngot, c6 mui rugu
TNS.1 +TN8.2 1 ngay 6-8 ngay 10 ngay Trén 12 ngay
TN8.3 + TN8.4 1 ngay 4-6 ngay 10 ngay Trén 12 ngay
TN8.5 + TN8.6 1 ngay 4-6 ngay 6 -8 ngay Trén 10 ngay
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