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ABSTRACT

The physiological and biochemical metabolism of Nhan Hau persimmon
variety collected in Thanh Hoa province from formation to maturity was
studied in order to determine the physiological ripening time of the fruit,
which is crucial for collection and preservation. Fruits were collected at
4,8, 12, 15, 17, 19, 20, 21 & 23 weeks and surveyed for size, pigment
content, reducing sugar, starch, total acidity, vitamin C, pectin and tan-
nin. Results showed that persimmons fruit reached the maximum size at
week 21 (6.39 cm in length, 6.17 cm in diameter). The content of chloro-
phyll a and b increased gradually from fruit formation to week 15 (0.43
mg/100 g and 0.61 mg/100 g, respectively), then decreased rapidly until
the fruit was fully ripe. The concentration of carotenoids increased grad-
ually until the fruit ripened (reaching 0.81 mg/100 g at week 23). Starch
content and total acidity content increased gradually and peaked at week
17 (starch reached 7.61%, total acidity reached 74.70 mg/100 g), then
gradually decreased. Reducing sugars and vitamin C content increased
during the early stages and peaked at week 21 (reducing sugar reached
14.11%, vitamin C reached 46.54 mg/100 g), then decreased gradually.
Pectin and tannin content increased and reached their maximum at week
15 (pectin reached 4.04%, tannin reached 2.02%), then decreased. These
results show that the Nhan Hau persimmon fruit should be harvested
at physiological maturity (21 weeks old) to ensure the high nutritional
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1. Dat Van Dé

TOM TAT

Su chuyén héa sinh 1y, héa sinh theo tudi phat trién ctia qua hong
tit khi hinh thanh dén khi qud chin dugc nghién cttu trén giéng hong
Nhan Hau thu hai tai tinh Thanh Héa. Nghién ctu nhim xac dinh
thoi diém chin sinh 1§ cfia qué, lam co s3 cho viéc thu hai va bao
quan. Qud dudc thu thap vao cac thoi diém 4, 8, 12, 15, 17, 19, 20,
21 & 23 tuan va duge khao sat vé kich thuéc, ham lugng sic t6, ham
lugng dudng khit, tinh bot, acid téng s6, vitamin C, pectin va tanin.
Két qua cho thiy qua hong dat kich thuéc gan nhu t6i da khi duge 21
tuan (chiéu dai 6,39 cm, dudng kinh 6,17 cm). Ham lugng diép luc a
va b tang dan tit khi qud méi hinh thanh dén 15 tuan (diép luc a dat
0,43 mg/100 g, diép luc b dat 0,61 mg/100 g), sau d6 gidm nhanh dén
khi qua chin, ham lugng carotenoids ting dan dén khi qua chin (dat
0,81 mg/100 g & 23 tuan). Ham lugng tinh bot va acid tdng sb ting
dan va dat cuc dai khi qua dugc 17 tuan (tinh bot dat 7,61%, acid
tdng s6 dat 74,70 mg/100 g), sau d6 gidm dan. Ham lugng dudng khit
va vitamin C téng lén trong sudt nhiing giai doan dau va dat gid tri
cao nhét & thsi diém 21 tuan (dudng khit dat 14,11%, vitamin C dat
46,54 mg/100 g), sau d6 gidm xubéng. Ham lugng pectin va tanin ting
dan va dat cuc dai khi qua duge 15 tuan (pectin dat 4,04%, tanin dat
2,02%), sau d6 gidm dan cho dén khi qua chin. Két qua nghién ctiu
cho thiy qua héng Nhan Hau nén dugc thu hoach & do chin sinh ly
(21 tudn) dé dam béo gia tri dinh dudng va chét lugng ciia qua trong
qué trinh bdo quan.

chiéu cao tir 40 - 50 ¢cm, ¢6 kha ning chéng chiu
sau bénh t6t. Qua hong c6 sic vang cam dén dé

Hong (Diospyros kaki L.f.) 1a mot loai cay an
trai thuoc chi Thi (Diospyros). Loai hong nguyén
thity xuit phat tit Trung Qubc va dudc trong
khip mién Dong A, dén thé ky 19 thi du nhap
vao California va chau Au (Jyoti, 2000). Hién nay
trén thé gisi, Trung Qudc 1a nuée c¢6 san lugng
qua hong 16n nhit, sau d6 1a Han Qudc, Nhat
Ban (Pham, 2001).

Cay hong dudc trong rat lau doi é Viet Nam va
duge nhiéu ngudi wa thich (Pham, 2001). Trong
nhitng ndm gan day cay hong dang dugc cha y
phét trién ¢ nhiéu tinh thanh trén ci nudc, nhung
tap trung chii yéu & cac ving trung du, mién nii
phia Bic nhu Lang Son, Bic Giang... Cay c6

cam tiy theo giéng, 14 ngudn cung cap vitamin,
chat khoang nhu vitamin A, vitamin C, canxi, sit
va c6 tac dung chita nhiéu loai bénh nhu chéng
viém, nhiém tring, chdng ung thu... (Tran & ctv.,
2009). V6i nhiéu lgi ich dem lai, qué hong duge
nhiéu nha khoa hoc quan tam nghién ctu (Ma-
sood & ctv., 2015; Lydia, 2021), tuy nhién nhiing
nghién cttu tap trung chlt yéu vao thanh phan héa
hoc ctia qua, gia tri dinh duéng, gia tri duge liéu
clia quéa hong. .. ma chua c6 nhiéu nhitng nghién
cttu vé bién déi sinh 1y, héa sinh ctia qui hong
trong qua trinh sinh truéng v phat trién.

Hong Nhan Hau c6 nguodn goc & xa Hoa Hau,
huyen Ly Nhan. Day 1a giéng hong ndi tiéng clia
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viing dong bing Bic Bo. Giéng nay c6 qui to,
hinh déang can déi, khi chin mau dé chuyén dan
t mau dé tuoi sang mau dé tham, da mong min
cang tron. Tai Thanh Hoa, gibng hong Nhan Hau
dugce trong kha phd bién véi nang suit cao va on
dinh. Tuy nhién, viéc thu hai va bédo quan qua
héong chua thiyc sy c6 co s6 khoa hoc lam cho
phan 16n qua hong ngoai thi trudng chua dam
béao chat lugng, anh hudng t6i stic khoe clia ngudi
tiéu dung, vi vay viéc phan tich cac chi tiéu sinh
héa theo sy sinh trudng va phat trién clia qua la
can thiét dé tim ra thoi diém chin sinh 1y gitp
ngudi tieu ding st dung qua tét hon.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat ligu, thai gian va dia diém nghién citu

Qua hong Nhan Hau dude thu hai tit thang 5
dén thang 10 nam 2022 trén cac cay hong 6 nam
tudi, trong tai xa Trieu Thanh, huyén Triéu Son,
tinh Thanh Héa.

Cac chi tiéu sinh 1y, hoa sinh dugc thyce hién tai
phong thi nghiém Bo mon Sinh hoc, Khoa Khoa
hoc T nhién, Truong Dai hoc Hong Didc.

2.2. Phuong phap thu mau

Qua hong Nhan Hau duge thu theo phuong
phép ldy miu hén hgp trén toan dién tich vusn
thi nghiem. Céc cay lay mau nay déu phat trién
binh thuong, khong sau bénh, ¢6 tudi va diéu kien
cham séc kha dong déu. Tién hanh thu hai & cac
thoi diém qua duge 4, 8, 12, 15, 17, 19, 20, 21 &
23 tuan, ¢ mdi thoi diém tién hanh thu méu & 20
cay, mdi cay 5 qua, lap lai 3 lan. Khi qua bit dau
hinh thanh, tién hanh danh diu nhitng qui ciing
Itta tudi trén cac cay thi nghiém, ghi chép theo
ngay thang. Qua hdng dude thu vao budi sang,
sau dé tron déu, cho vio tii nylon va ghi phiéu
dé do céc chi tieu.

2.3. Phuong phap phan tich cac chi tiéu sinh
1y, hoa sinh

Phuong phap xéc dinh chidu dai, dudng kinh
qud Chiéu dai v& dudng kinh ctia qua & mdi thoi
diém dugc do bing thuéc kep Panme.

Xac dinh ham luong sic té trong vé qui biang
phuong phap quang pho (Ma & ctv., 2013)

Nghién 2 g vé qud hdng véi 100 mL nudce cat,
sau d6 dé yen trong 10 phat. Thém 8 mL axeton
80% dé chiét diep luc trong 3 phit, ly tam thu

dich loc (10 mL), sau d6 do mat do quang G céc
buéc séng 661,6 nm, 644,8 nm va 470 nm. Ham
luong sic té6 dude xac dinh theo cong thic ciia
Ma & ctv. (2013).

Dinh lugng duong khit va tinh bot (Pham &
ctv., 1996)

Nghién 2 g thit qua tudi trong 50 mL nudc cat,
khudy déu, loc tinh bot bang phéu c6 gidy loc,
chuyén phéu loc chita tinh bot sang binh cau 250
mL, don tinh b6t xuéng binh cau bing 50 mL
nuéc cat. Cho 125 mL HCl 25% vao binh cau,
1ip hé théng sinh han, dun s6i cach thuy binh
cau khodng 3 gio, lam nguodi binh sau dé trung
hoa bing NaOH 10%, them 1 - 2 giot HCI 25%
dé trung hoa dung dich thuy phan. Chuyén dung
dich sang binh dinh mtc 250 mL va dung nuéc
cat dan dén mic ctia binh. Khudy déu va loc, dich
loc stt dung dé dinh luong dudng khit theo phuong
phép Bertrand (Pham & ctv., 1996). Sau khi xac
dinh dugc khéi lugng glucose sé tinh duge ham
lugng tinh bot c6 trong nguyén litu bang cach
nhan véi hé s6 0,9.

Dinh lugng acid téng sé theo phuong phap
chuan do (Ermakov & ctv., 1972)

Nghién 2 g thit qua tuoi thanh bot min, sau
dé6 cho vao binh tam gidc, thém 250 mL nudc cit
va ldc déu. Chuyén 10 mL dich loc chiét dugc
vao binh nén 100 mL, thém vai giot thudc thit
phenolphtalein. Tién hanh chuan do bing NaOH
0,1 N cho dén khi xuét hién mau hong bén. Ham
lugng acid téng s6 duge tinh theo lugng NaOH
st dung, quy theo mg NaOH/ 100 g thit qua.

Dinh lugng vitamin C theo phuong phap chuan
do (Pham & ctv., 1996)

Nghién 2 g thit qua tusi v6i 10 mL HCI1 2%,
cho vao binh tam gidc, thém 100 mL nudc cit va
lic déu, dé binh trong t6i 10 phut, loc lay dich
trong. Lay 10 mL dich loc cho vio binh nén 100
mL, them 10 giot tinh bot 0,5%. Tién hanh chuan
d6 dung dich bang 12 16ng 0,01 N cho dén khi xuit
hién mau xanh lam. Ham lugng vitamin C dugc
xac dinh theo lugng 12 st dung, v6i 1 mL dung
dich 12 0,01 N tuong duong 0,00088 g vitamin C.

Dinh lugng pectin bing phuong phap két tia
canxi pectat (Nguyen, 2001)

Cho 2 g mau thit qua vao binh tam giac, thém
100 mL NaOH 1 N, dé hén hgp trong 7 gis. Them
50 mL axit axetic 0,1 N, sau 5 phut thém 50 mL
CaCly 2 N, dé yén 1 gio. Dun s6i 5 phit va loc
qua gidy loc khong tan da siy kho. Rita két tia
canxi pectat bang nuée cat néng, sau dé dem gidy
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loc ¢6 két ttia sdy kho. Ham lugng canxi pectat
dugce xac dinh bang hiéu s6 khéi lugng clia gidy
loc ¢6 két tha va gidy loc khong c6 két tha, tit do
xac dinh duge ham lugng pectin trong mau (khoi
lugng pectin bang 92% khéi lugng canxi pectat).

Dinh lugng tanin bing phuong phap ctia Lev-
enthal (Le & ctv., 2005)

Tron 5 mL dich chiét v6i 12,5 mL dung dich
indigo-carmine v& 375 mL nuéc cat, sau dé chuan
do bing dung dich KMnOy4 0,1 N dén khi xuit
hién mau vang. Nong do tanin duge x4c dinh theo
mdi quan hé sau: 1 mL KMnO, chudn = 0,595
mL acid oxalic 0,1 N; 1 mL acid oxalic 0,1 N =
0,042 g tanin.

Phuong phap xtt Iy s6 lieu: Sé lieu duge xit ly
bang phan mém IRRISTAT 5.0.

Ghi chi: Trén ciing mot dudng bidu dién s6
lieu, céc gi4 tri mang cling chit cai thé hien su
khac nhau khong § nghia, cac gia tri mang cha
cai khac nhau thé hién sy khac nhau & mic §
nghia a = 0,05.

3. Két Qua va Thao Luan

3.1. Su bién ddi vé dudng kinh va chidu dai cha
qua hdong Nhan Hau tréng tai Thanh Héa

Két qua Hinh 1 cho théy chiéu dai va ducng
kinh qua déu ting lén trong sudt qué trinh sinh
trudng, phat trién. Thoi diém qui 4 tuan chiéu
dai dat 1,82 cm va duong kinh qua dat 1,71 cm.
Giai doan qua hong tit 4 tuan dén 19 tuan, chiéu
dai qua bién déi 16 ret va thé hien sy sai khéc c6
v nghia, giai doan ndy qua hong cé tdc do sinh
trudng nhanh do sy phan chia va dan dai manh
mé clia té bao (Heller & ctv., 1995). Sau d6, chiéu
dai va duong kinh qud vaAn téng lén nhung véi
tdc do cham hon, dén khi qua duge 20 tuan, kich
thudc clia qua it thay d6i, dén thoi diém 21 tuan
chiéu dai qua dat 6,39 cm v dudng kinh qua dat
6,17 cm, giai doan nay tdc do sinh trudng cia
qué da 6n dinh do qué trinh sinh trudng clia qua
gidm, qua chuyén sang giai doan chuyén héa cac
san pham trao déi chat 1a chinh. Khi qué dugc 23
tuan chiéu dai qua dat 6,40 cm va duong kinh dat
6,24 cm, s6 lieu nay khong thé hién su sai khéc
¢6 ¥ nghia so v6i thai diém 20 va 21 tuan.

Nhu vay, trong qua trinh sinh truéng, phat
trién ciia qua hong, sy tang trudng vé chicu dai va
duong kinh c¢6 lién quan véi nhau, sy lién quan
nay dugce diéu khién bdi cac qua trinh trao doi
chit cong véi sy didu hoa, chi phdi ctia phiic hé

cac hoocmon ndi sinh trong t& bao (Quinet &
ctv., 2019).

3.2. Su bién di hé sic tb theo tudi phat trién
ctia qua héng Nhan Hau tréng tai Thanh
Héa

Hinh 2 cho thiy, 6 nhitng tudn dau tién ham
lugng diép luc trong vé qua chiém ti 1é cao, ham
lugng diép luc a 1a 0,25 mg/100 g vo tudi, diép
luc b 1a 0,42 mg/100 g v6 tudi vao thoi diém qua
duge 4 tuan. Ham lugng diép luc trong vé qua
hong dat gia tri cao nhat vao thoi diém 15 tuan
(diep luc a 14 0,43 mg/100 g v6 tuoi, diép luc b 1a
0,61 mg/100 g v6 tuai) va thé hien sy sai khac c6
¥ nghia so véi cac thoi diém trude. Sau 15 tuan,
ham lugng diép luc gidm dan vA gidm nhanh &
thoi diém 20 va 21 tuan, diéu nay la do qua bit
dau chuyén sang giai doan chin, sic t6 diép luc
bi phan hity v& sic td carotenoids dudc tdng hap.

Ham lugng carotenoids trong vo qua hong tang
dan theo qua trinh sinh truéng va phat trién
ctia qua. Trong nhitng tudn dau tién, ham lugng
carotenoids c¢6 gia tri thap dat 0,11 mg/100 g
v6 qud tuci ¢ 4 tuan. Thoi ki qud tit 4 dén 19
tuan ham lugng carotenoids tang dan va sau dé
tang nhanh theo sy chin cia qua. Nhu vay co
thé thay sy gidam ham lugng diép luc cling véi sut
gia ting lugng carotenoids theo tudi phat trién
clia qui 1a phit hgp véi qua trinh qua hong phat
trién (khi qua 23 tuan ham lugng carotenoids dat
0,81 mg/100 g v6 qua tuoi). Két qua nay phu hop
v6i nghién citu cia Wang & ctv. (2005), d6 1a sy
thay ddi mau sic trong qua trinh chin ctia qua ¢
lien quan dén sy suy thoai chat diép luc va phit
hop v6i nghién ciu ctia Tran & ctv. (2019) cho
rang, trong qua trinh qua hong chin, diép luc dan
dan bi phan hity va gidm di trong khi carotenoids
duge téng hgp méi dé tao nén mau vang va vang
cam cho qué.

3.3. Su bién déi ham lugng dudng khit va tinh
bot ctia qua hdong Nhan Hau trdéng tai
Thanh Héa

Hinh 3 cho thidy ham lugng dudng khit & thoi
ki diu ciia qué hong (4 tuan) tuong déi thap dat
2,68% khéi lugng thit qua tuoi. Tit 4 dén 17 tuan
ham lugng dudng khit tang cham, sau giai doan
nay thit qua tdng nhanh, cac té bao tiép tuc ting
sinh truéng dan, do vay tang sy téng hop ning
lugng va cach thanh phan ciu thanh nén té bao
(Heller & ctv., 1995). Thai ki qui tix 17 dén 21
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Hinh 3. Sy bién ddi ham lugng dudng khit va tinh bot.
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Hinh 4. Su bién ddi ham lugng acid téng s6 v& vitamin C.

tuan, ham lugng dudng khit ting nhanh va dat
14,11% khi qué & thoi diém 21 tuan, lic nay mot
lugng acid hitu co va tinh bot chuyén héa thanh
dudng dan t6i ham lugng dudng khit ting cao, két
qud nay cho thiy cé sy sai khac vé théng ké so véi
thai diém qua duge 17 tuan. Két qua nghién citu
nay phit hgp v6i nghién cttu vé ham lugng dusng
tdng s6 tang nhanh trong giai doan phat trién
sau ctia qué (Patel & ctv., 2005). O thoi diém
qud 23 tuan ham lugng dudng khi gidm xudng
con 13,24% khdi lugng thit qua tuoi, tuy nhién
gia tri nay khong thé hien sy sai khac § nghia so
véi thoi didm qué duge 21 tudn.

Khi quéd mdi hinh thanh ham lugng tinh bot
thap chi dat 1,89% khdi lugng thit qué tuoi (4
tuan), sau d6, san pham ciia quang hgp tit 1a va
v6 qui chuyén vao qué cung cap nguyen licu cho
viéc t6ng hop tinh bot nén ham lugng tinh bot
trong qué ting dan (Nguyen, 2012). Ham lugng
tinh bot cao nhét dat 7,61% ldc qua & thoi diém
17 tuan va thé hien sy sai khéc c6 ¥ nghia, sau
17 tuan ham lugng tinh bot trong qui gidm dan
do sit trao ddi chat trong qua dién ra manh mé,
dudi tac dung clia enzyme « - amylazse, tinh bot
phan giai thainh dudng lam nguyén licu tryc tiép
cho qué trinh hé hép.

3.4. Su bién ddi ham lugng acid téng s, ham
lugng vitamin C ctia qua héng Nhan Hau
trong tai Thanh Héa

O giai doan dau khi qua méi hinh thanh da
tich luy lugng acid tdng s6 16n dat 45,37 mg/100
g thit qua tuci. Thoi ki qua tit 4 dén 17 tuan,
ham lugng acid téng s6 ting dan va dat gia tri

cao nhét 1a 81,12 mg/100 g thit qua tuoci. S§ di
c6 didu nay 1a do & trong qua, cAc qué trinh trao
ddi protein, trao déi hydratcacbon, lipid dién ra
manh mé tao ra nhiéu san pham trung gian nhu
cac malic acid, citric acid,. .. lam ham lugng acid
hitu co tang lén (Gierson & Kader, 1986). Tu 17
dén 23 tuan, ham lugng acid gidm do acid hitu
co duge stt dung trong qué trinh ho hap tao ning
lugng. Mat khac, nang lugng lai tiép tuc can cho
su sinh téng hop céac chat dic trung cho thai ki
chin ctia qua nhu cac enzyme thity phan tao vi
ngot cho qua dan téi sy gidm dan clia lugng acid
tong s6 (Prasanna & ctv., 2007).

Ham lugng vitamin C tit tudn tht 4 dén tuan
tht 17 tang nhanh, day la thoi ky thit qua phat
trién manh va c6 sy tich liy vitamin C cling véi
céc chat dinh dudng khéc trong qua. Sau 17 tuan
ham lugng vitamin C vAn tiép tuc ting nhung véi
tdc do cham hon, dén tudn thi 21 dat gia tri cao
nhat 1a 46,54 mg/100 g thit qua tuoi (Hinh 4).
Sau d6 ham lugng vitamin C gidm dan, dén 23
tuan ham lugng vitamin C dat 45,13 mg/100 g
thit qua tuoi, tuy nhién két qua nay khong thé
hién sy sai khac § nghia so véi thoi diém quéa duge
21 tuan. Sy gidm ham lugng vitamin C c6 lién
quan dén hoat dong ctia mot s6 nhém enzyme
tham gia vao qué trinh phan hiy ascorbic acid
nhu ascorbate oxidase, phenolase, cytochrome ox-
idase, ascorbate peroxidase. Két qua nay phit hop
v6i nghién citu ciia Resende & ctv. (2012) khi
nghién ctu qua trinh chin ctia qua du du doé la
hoat dong ctia enzyme ascorbate peroxidase trong
thit qué tang lién tuc trong qua trinh chin cta
qua.
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Hinh 5. Sy bién ddi ham lugng pectin va tanin.

3.5. Su bién ddi ham lugng pectin va tanin ciia
qua héng Nhan Hau trong tai Thanh Héa

Hinh 5 cho thiy ham lugng pectin ting nhanh
tit 4 tuan tudi dén 15 tuan (tit 2,58% len 4,04%)
va gidm & giai doan tir 15 dén 23 tuan (tir 4,04%
xubng 1,24%) lam cho qua mém hon. Ham lugng
pectin gidm & giai doan sau do hoat dong clia
enzym pectinase tang lén lam gidm ham lugng
pectin trong qua. Két qua nay phit hgp vdi nghién
cttu ctia Maduwanthi & Marapana (2017) khi
nghién cttu vé qua trinh chin ctia qua chudi, tac
gia cho ring hoat dong clia enzym pectinase cé
lien quan dén viéc lam mém trai cay ciing véi sy
gia tang ham lugng pectin hoa tan trong qua khi
chin. Sy gidm ham lugng pectin tit tudn 21 sé anh
hudng 16n dén viéc thu hai va van chuyén qué vi
qua tré nén mém nhiin, dé bi hw dap.

4. Két Luan

Qua hong Nhan Hau thu hai tai Thanh Hoéa
dat kich thude gan nhu t6i da cd vé chiéu dai va
duong kinh vao thoi diém 21 tuan. Mau sic qui
lac nay chuyén sang mau dé nhat do sy giam ham
lugng diép luc va ting ham lugng carotenoids.
O thoi diém nay qua c6 gia tri cuc dai vé ham
luwgng dusng khit va vitamin C, trong khi dé cac
thanh phan khac nhu tinh bot va acid tdng s
bién déi theo su sinh trudng va sy chin ciia qua.
Ham luong pectin va tanin trong qua tang dan
& thai ky dau sau d6 gidm xudng khi qua chin
dan t6i qua tré nén mém vi gidm do chat so véi
ban dau. Két qua nghién citu cho thiy, thoi diém
qua hdng Nhan Hau 21 tuan la thoi diém thu hai
thich hop nhat, néu thu hai sém hay muon hon

16 18 Tuin

]
]

sé 4nh hudng dén chat lugng ciia qua.
Loi Cam Doan

Bai bao dugc sy dong thuan clia tit ca cac tac
gia.
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