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NGHIEN CUU ANH HUONG CUA CHE PO SAY BANG PHUONG PHAP SAY BOM NHIET
PEN SAN PHAM QUA HONG NHAN HAU (Diospyros kaki) SAY KHO
Nguyén Hoang Viét", Nguyén Diic Hanh', Bui Quang Pang?, Vit Manh Hai?, Nguyén Thi Phugng®

TOM TAT

Nghién ctu tién hanh xdc dinh anh hudng cta ché do sdy (nhiét do, do 4m) bing phuong phap siy bom nhiét
dén chét lugng san phdm quéa hong Nhan Héu sdy kho nham tao ra san phdm c6 chit lugng cao tli qua hong tuoi.
Khao sat ché d¢ sdy dugc tién hanh sy 2 giai doan véi cac miéng hong da dugc cit doi theo chiéu doc qua: giai
doan dau & nhiét do tai 50, 55 va 60°C dén khi dat do 4m 40, 45 va 50%; giai doan sau & nhiét do thap hon 35, 40
va 45°C dén khi dat do &m ~12 + 1%. Két qua nghién ctiu cho théy, giai doan dau sdy 6 nhiét d6 60°C cho dén khi
d¢ &m ctia ban thanh phdm dat 45% (san phdm c6 mau cam do, trang thai mém); giai doan sau sdy ¢ nhiét do 45°C
cho dén khi san phdm dat d6 4m 12 + 1% (san phdm c6 mau nau sang, vi ngot va mui thom déc trung ctia sin phdm
hong sdy). V6i ché do siy nay san phdm sau sdy c¢d chat lugng cdm quan t6t nhét, thanh phan dinh dudng it bi bién
d6i nhét nhu ham lugng duong, ham lugng axit tong s6 va ham lugng p-caroten co gia tri lan lugt 1a 22,54 mg/100 g;

60,68% chat kho va 1,15% chat kho.

T khoa: Qua hong Nhan Héu, ché d9 sdy, sdy bom nhiét, chit lugng cam quan

I. PAT VAN PE

Cay hong (Diospryros kaki Lf) 1a cay an qua
a nhiét d6i thuoc chi Thi (Diospyros). Loai hong
nguyén thiy xuat phat tit Trung Qudc va dugc trong
khdp mién Dong A, dén thé ky 19 thi du nhép vao
California va chau Au (Jyoti, 2000). Hién nay, Trung
Quoc la nude c6 san lugng hong 16n nhét thé gisi, sau
dé 1a Han Quoc va Nhat Ban (Pham Vin Coén, 2001).

Cay hong dugc trong rat lau doi ¢ Viét Nam.
Trong nhiing ndm gan déy, cdy hong dugc trong &
khap noi trong ca nudc nhung phé bién nhat ti Ha
Tinh tré ra ngoai Bac. Hau hét & moéi ving déu co
nhiing giéng hong dic trung nhu hong Nhan Hau
(Ha Nam), hong Hac Tri (Phu Tho)... Qua hong la
ngudn cung cap chat xo, duong, vitamin C, canxi,
sat va c6 tac dung chiia nhiéu loai bénh nhu viém,
nhiém trung, chdng ung thu... (Tran Thi Lan Huong
vacs., 2009). V6inhiéu lgi ich dem lai, qua hong dugc
nhiéu nha khoa hoc quan tdm nghién ctiu (Masood et
al., 2015; Lydia, 2021). San phdm hoéng sdy dugc tiéu
thu phén 16n trén thi trudng hién nay dugc san xuat
theo phuong phap truyén thong tho so, lac hau. bac
biét, cong doan sdy thuong phoi hong bang anh nang
mat troi hay st dung khéi 10, than, cti dot d€ lam
kho6 dan dén kho khén trong kiém soat do dm, ton
that ham lugng dinh duéng (ham lugng duong, ham
lugng axit tong s6, ham lugng B-caroten...), khong
dam bao chat lugng vé sinh an toan thyc phdm (Lé
Van Hoang va cs., 2007). Hién nay, da c6 mot s6 cong

trinh nghién ctiu vé anh hudng cta yéu t6 ky thuat
sdy bom nhiét trén mot s6 san phdm c6 gia tri dinh
dudng. Trong qua trinh sdy bom nhiét khoai lang yéu
to nhiét do anh hudng r6 rét dén toc do sdy. Thai gian
say giam (tu 4h20 phut dén 2h00) khi nhiét d6 tang
tlt 40 dén 60°C vé6i do day lat cat 4mm (V6 Thi Kim
Lién & Hoang Xuan Tung, 2023). Nghién ctiu khao
sat anh hudng yéu t6 ky thuat sdy bom nhiét trén 6t
da dua ra két ludn: Sdy 6t 6 nhiét do 55°C, do dm
giam tti 87,6 % xudng con 8% trong 22 gid (Vi Minh
Tam & Nguyén Dinh Kién, 2009). Két qua cong bo
sdy bom nhiét ki€u thung quay d6i véi ca rét & nhiét
do 45°C, van toc tac nhan siy 2,5 m/s, thi d dm con
10% trong thoi gian sdy 6 gi¢ (V6 Duy Manh & Lé
Chi Hung, 2011). Tuy nhién, hién nay chua c6 mot
cong bo nao vé tac dong ctia sdy bom nhiét doi véi
chat lugng san phdm hong siy kho.
I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Vat liéu nghién ctu la qua hong Nhan Héau dugc
thu mua tai xa Tan Lap, huyén Moc Chau, tinh Son
La. Qua hong dugc thu hoach vao ngay 6 thang 9
nam 2023, gitia vu thu hoach, vé qua mau vang xanh.
Sau d6, qua tiép tuc dugc ram chin dén khi chin hoan
toan (Vo qua c6 mau do tuoi, thit qua hoi mém).

2.2. Phuong phap nghién ctu
2.2.1. B0 tri thi nghiém
Tl nguyén liéu qua hong tuoi d€ thu dugc miéng

' Vién Nghién ctiu Rau qua; > Vién Khoa hoc Nong nghiép Viét Nam; * Hoc vién Nong nghiép Viét Nam

* Tac gia lién hé, email: hoangvietbq@gmail.com
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hong ché doi phuc vu thi nghiém, thuc hién theo
quy trinh sau: qua hdng tuci rdm chin rda sach, dé
rao got vo ché doi/ngam axit citric 0,2% vét ra, dé
rao miéng hong ché.

Do ddc tinh ctia qua hong c6 chtia ham lugng
duong va tanin kha cao nén d€ tao dugc san phim
c6 chit lugng va dat do dm theo yéu ciu, chung toi
tién hanh sdy 2 giai doan déi v6i miéng hong ché
(qua hong dugc got vo va cat doi theo chiéu doc). Ké
thuia cac két qua nghién ctiu vé ché do say doi voi cac
loai qua tuong tu qua hong, ching t6i khao sat cac
khoang nhiét d6 & tling giai doan nhu sau: Giai doan
dau & nhiét do 50-55-60°C va giai doan sau & nhiét
do thap hon 35-40-45°C.

Theo do, qua hong sau khiloai b vo va dugc xti ly
han ché bién mau (ngam trong dung dich axit citric
0,2% trong thoi gian 5 phut), sau d6 xép lén khay sdy
v6i dién tich khay sdy 540 x 740 x 20 mm, xép 1 16p.
Tién hanh siy & 2 ché do nhiét d6 khac nhau dén cac
do 4m khéc nhau, cu thé:

Thi nghiém 1. Nghién ctiu xdc dinh ché d¢ say
& giai doan 1 dugc bo tri véi 9 cong thiic: CT1: sdy 6
nhiét do 55°C cho dén khi dat d6 4m 40%; CT2: sdy &
nhiét d6 55°C cho dén khi dat d6 4m 45%; CT3: siy
& nhiét do 55°C cho dén khi dat o &m 50%; CT4: siy
& nhiét o 60°C cho dén khi dat do dm 40%; CT5: sy
6 nhiét d6 60°C cho dén khi dat d6 4m 45%; CTé6:
say 6 nhiét do 60°C cho dén khi dat d6 4m 50%; CT7:
sély & nhiét d6 65°C cho dén khi dat do 4m 40%; CT8:
sdy 6 nhiét dd 65°C cho dén khi dat do &m 45%; CT9:
sdy ¢ nhiét do tai 65°C cho dén khi dat do dm 50%.

Trén co s& xac dinh cac chi tiéu chat lugng caa
ban thanh phdm hong sau sdy & giai doan 1 tii d6 xac
dinh dugc nhiét do sdy va do 4m phu hgp giai doan
dau. Su dung két qua nay dé tién hanh nghién ctu
xac dinh ché d¢ sdy & giai doan sau.

Thi nghiém 2. Nghién ctiu x4c dinh ché d¢ sy & giai
doan 2 dugc bo tri véi 3 cong thiic: CT10: sdy 6 nhiét
d¢ 35°C cho dén khi dat d6 am ~12 + 1%; CT11:sdy &
nhiét d6 40°C cho dén khi dat d6 am ~12 + 1%; CT 12:
sdy & nhiét do 45°C cho dén khi dat d6 &m ~12 + 1%.

Trén co s6 tién hanh xdc dinh céac chi tiéu chat
lugng ctia hong sau sy, tii d6 xac dinh dugc nhiét do
sdy clia qua hong & ca 2 giai doan.

Khéi lugng mau: 10 kg/mau.
Cac chi tiéu xac dinh: cac chi tiéu cdm quan; ham
lugng duong téng s6 (%); ham lugng axit tong s6 (%);
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ham lugng B-caroten (mg/100 g); thoi gian sdy (gio).
2.2.2. Phuong phdp phan tich

Xéc dinh d6 4m bdng phuong phap sdy dén khéi
lugng khong ddi theo TCVN 4415:1987.

Xac dinh mau sic ctia san phdm bing may dé
mau cam tay ColorTec 5974-01, Mexico dya trén
3 thong s6 L, a, b (theo Hunter value).

Xac dinh ham lugng axit hiiu co tdng s6 theo
TCVN 4589:1988.

Xac dinh ham lugng duong tong s6 theo phuong
phap Bertrand TCVN 4074:2009.

Xac dinh ham lugng 3-caroten theo TCVN 8972-2:201.

DPanh gia cam quan vé chit lugng san phdm theo
TCVN 3215:1979 (béng cach cho diém cac chi tiéu
mau sic, trang thai, mui, vi theo thang diém 0 - 5). Hoi
déng cdm quan gém 10 ngudi. Moi thanh vién dugc
phat mot phiéu danh gid cdm quan va cac mau hong
sdy da dugc ma hoa bang céc chii s6, sau d6 13p bang
thong ké diém déi véi tiing mau. Tong diém chat lugng
14 20 diém va dugc phén ra cac miic d6 khac nhau.

Bang 1. Hé s6 trong lugng

Mausic| Trangthai | Mui | Vi

Hé s6

1.0 1.2 1.2 | 06
trong lugng

Phuong phap xtt Iy s6 liéu: S6 liéu dugc tong hop
bang phan mém EXCEL va dugc xt ly phén tich
thong ké bang phan mém SAS 9.0, phan tich gia thiét
thong ké theo ANOVA va cac gia tri trung binh dugc
so sanh bang LSD & mtic P < 0,05.

2.3. Thei gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 09 nam 2023
dén thang 12 nam 2023. Qua hong Nhan Hau ngay sau
khi thu hoach dugc van chuyén vé phong thi nghiém
B mon Sinh 1y, sinh hoa va Cong nghé sau thu hoach,
Vién Nghién ctiu Rau qua dé€ xu ly va ché bién.

III. KET QUA VA THAO LUAN
3.1. Xac dinh ché d9 sdy & giai doan dau

Nguyén liéu hong sau khi dugc ngam trong dung
dich axit citric nong d¢ 0,2% trong thoi gian 5 phut,
dé rédo va dugc chia thanh cac mau c6 cung khéi
lugng m = 10 kg va dugc tién hanh sdy ¢ cac khoang
nhiét d6 nhu da mo ta & muc 2.2.1. Két qua danh gia
cac chi tiéu cam quan (theo thi hiéu) ctia hong khi
sdy dén cac do dm 40%, 45% va 50% (sdy & giai doan
dau) dugc thé hién & cac bang 2.
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Bang 2. Anh hudng ctia nhiét d¢ sy & giai doan d4u dén mot s6 chi tiéu cam quan
ctia ban thanh phdm hong sy

Cong thiic Thoi gian Diém cim quan DiAémA B . .
P P - hé so co Xép loai
Nhiét do (°C) | Pé ém (%) | S3Y (810) | Mau sic| Trang thdi | Mai Vi trong lugng

55 40 14,5 4,4 4,5 4,8 4,8 18,44 Kha
55 45 13,0 4,5 4,6 4,9 4,9 18,84 T6t
55 50 10,8 4,6 4,7 4,9 4,9 19,06 Tot
60 40 13,7 4,8 4,4 4,8 4,9 18,78 Tot
60 45 12,0 4,9 4,8 4,8 4,9 19,36 T6t
60 50 10,0 4,7 4,7 4,9 4,9 19,16 Tot
65 40 11,7 4,3 4,2 4,5 4,6 17,50 Kha
65 45 10,0 4,5 4,3 4,6 4,6 17,94 Kha
65 50 9,5 4,6 4,4 4,8 4,8 18,52 Kha

Tl két qué thu dugc cho thiy, mau sic cta cac
mau dugc sdy ¢ nhiét do 60°C c6 gia tri cao nhat so
v6i cac mau thi nghiém khi dugc sdy dén cung do
4m, diéu nay c6 nghia cic mau nay it bi bién mau so
v6i cac mau dugc sdy & nhiét do 55°C va 65°C. Diéu
nay dugc giai thich la do, & nhiét do 55°C can thoi
gian kha dai d€ dua dugc do dm ctia nguyén liéu dén
cac gia tri yéu cau, con ¢ nhiét do cao hon (65°C) tuy
thoi gian sdy c¢6 ngan hon nhung dudi tac dung ctia
nhiét d6 kha cao da lam cho cac phan ting nau hoa
xdy ra manh mé hon. Két qua nay ciing phu hgp véi
nguyén ly ctia qua trinh sdy: Nhiét d6 cang cao thi
kha ning truyén nhiét ctia tac nhan khong khi néng
vao nguyén liéu sé cang nhanh. Do d6, ham 4m trén

bé mat vat liéu sdy sé boc hoi nhanh hon so véi nhiét
do thap (Lé Bach Tuyét, 1996).

Ciing tui cac két qua & bang 2 cho théy, 02 mau sy
& nhiét do 55°C dén do 4m 45%, 50% va cac mau sdy &
nhiét d4 60°C c6 diém danh gia cdm quan chung la t6t
cac mau con lai c6 diém danh gia cdm quan chung chi
& mtc khd. Diém danh gid vé mau sic, trang thdi va
vi cia mau dugc sdy ¢ nhiét do 60°C dén do 4m 45%
c6 diém danh gia 1a cao nhat. Dong thoi, day ciing la
mau c6 diém danh gia cdm quan chung cao nhét.

Dbé xdc dinh dugc nhiét do sdy ciing nhu do 4m
sau giai doan sdy dau phu hgp, chung t6i da tién hanh
xac dinh mot s6 chi tiéu dinh dudng cua hong sau
sdy & giai doan dau. K&t qua dugc trinh bay ¢ bang 3.

Bang 3. Anh hudng ctia giai doan sdy ban d4u dén mot s6 chi tiéu héa hoc clia ban thanh phim héng sdy

Cong thuic Ham lugng B-caroten Ham lugng duong Ham lugng axit hitu
Nhiét do (°C) Dj dm (%) (mg/100 g CK) tong s6 (% CK) co tdng s6 (% CK)
55 40 24,72* 52,56 1,03*
55 45 25,08° 51,94* 1,00
55 50 25,38 51,46 1,00?
60 40 24,95* 52,68 1,03*
60 45 25,45° 51,85* 1,00
60 50 25,41° 51,78 1,00?
65 40 24,85° 52,71° 1,05°
65 45 25,37* 51,72° 1,02°
65 50 25,39° 51,24° 0,99*

Ghi chii: Trong cing mot cot, gid tri c chit s6 mii khdc nhau thé hién su sai khdc c6 y nghia thong ké & do tin cdy 95%.

Tl két qua bang 3 cho thdy, ham lugng B-caroten,
ham lugng duong va ham lugng axit tong s6 clia cac
mau thi nghiém déu khong c6 su sai khac nhau c6 y
nghia. Diéu d6 cho thay trong khoang nhiét d¢ khao sat
(tli 55 - 65°C) khong tac dong I6n dén thanh phan nay.

Nhu véy, & cac ngudng nhiét do khao sat da khong

lam bién d6i thanh phan dinh dudng ctua qua hong
mot cach 1o rét.

Tl cac két qua bang 2,3 va tii thuc nghiém nghién
ctu, nhiét do say 60°C dugc lya chon cho giai doan
sdy dau va siy cho dén khi dat do dm 45%.
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3.2. Xac dinh ché d¢ sdy & giai doan sau

Béan thanh phdm hong sau khi siy dén d6 dm 45%
dugc tiép tuc sdy (st dung may sdy bom nhiét) & cac

ngudng nhiét do 40°C, 45°C, 50°C cho dén khi dat do
4m 12 + 1%. Két qua danh gid cac chi tiéu cdm quan
ctia san phdm hoéng sdy kho khi sdy & cac nhiét do

khac nhau dugc thé hién & bang 4.

Bang 4. Anh hudng ctia nhiét do sdy & giai doan sau dén mot s6 chi tiéu cdm quan sin phdm hong siy

Piém TB

Nhiét d) sdy | Thoigian sdy Diém cam quan hé s6 ¢6 Xép
(°C) (gi0) Mausdc1,0 | Trangthdi1,2 | MiiL2 | Vi0,6 | tronglugng | 104

40 11,5 4,7 43 4,9 4,9 18,68 Tét

45 9,7 48 4,9 49 49 19,50° Tét

50 9,1 43 4,2 4,6 46 17,63¢ Kha

Ghi chii: Trong cing mot cot, gid tri cé chii s6 mii khdc nhau thé hién su sai khdc c6 y nghia thong ké 6 do tin cdy 95%.

Két qua ti bang 4 cho thdy, mau dugc sdy & nhiét
do 45°C ¢6 diém cam quan cao nhét so véi hai mau
con lai. San phdm héng sau sdy c6 mau nau sang, vi
ngot va mui thom déc trung clia san phdm hong siy.
Trong khi d6, mau dugc siy & nhiét do 40°C tuy c6
diém cdm quan tuong ty nhu mau sdy 6 45°C nhung
thoi gian sdy dai, con mau dugc sdy & 50°C tuy thoi
gian sdy c6 ngan hon mot chut so v6i mau sdy 6 45°C

nhung trang thdi san phdm cling chac va cac diém
cam quan vé mau, mui, vi cing thdp hon so véi 2
mau con lai.

Bén canh céc chi tiéu cam quan, chi tiéu vé dinh
dudng (ham lugng duong téng s6, ham lugng axit
tong s6, ham lugng B-caroten) ctia san phdm hong siy
kho ciing da dugc danh gid va dugc thé hién ¢ bang 5.

Bang 5. Anh hudng ctia nhiét do sdy & giai doan sau dén mot s chi tiéu hoa hoc ctia sin phdm hong sy kho

Nugtdgsyc) MMl et Ham longduing | Him long o b
40 22,61 60,61* 1,18
45 22,54 60,68* 1,15%
50 22,49 60,54* 1,172

Ghi chii: Trong cung mot cot, gid tri c6 chit s6 mii khdc nhau thé hién sy sai khdc cd y nghia thong ké 6 do tin cdy 95%.

Hinh 1. San phdm hong sdy kho

bang phuong phap siy bom nhiét
Két qua bang s6 liéu trén cho thdy, ba mau
sdy tai cdc nhiét do khac nhau khong cé su khac
biét c6 y nghia gitia cac thanh phan héa hoc: ham
lugng dudng, ham lugng axit tdng s6 va ham lugng
B-caroten. Piéu do cho théy, & cac ngudng nhiét do
khao sat khong lam bién déi thanh phan dinh dudng

ctia qua hong.
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Tl cac két qua va thao luan & bang 4 va 5, nhiét
do say 45°C cho giai doan say cudi dugc lua chon,
v6i nhiét d nay dé€ dua do 4m cua san phiam vé gia
tri theo yéu cau (12 + 1%) can tién hanh sdy trong
khoang thdi gian 9,5 - 10 gio.

IV. KET LUAN VA PE NGHI

ba xdc dinh dugc ché do sdy phtt hgp nhat véi
muc dich d6 dm ctia hong sdy kho dat 12 + 1%, chat
lugng cam quan san phdm t6t nhat la: Giai doan dau
sdy 6 600C cho dén khi do &m dat 45% va giai doan
sau sdy & 45°C chodén khi d¢ 4m san phdm dat 12 +
1% céan tién hanh sdy trong khoang thai gian 9,5 - 10
gio va thanh phén dinh dudng it bi bién d6i nhat nhu
ham lugng duong, ham lugng axit téng s6 va ham
lugng B-caroten c6 gia tri 1an lugt la 22,54 mg/100 g;
60,68% chat kho va 1,15% chat kho.
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Study on the effect of drying regime by heat pump drying technology on the products of
dried Nhan Hau persimmon fruit
Nguyen Hoang Viet, Nguyen Duc Hanh, Bui Quang Dang,
Vu Manh Hai, Nguyen Thi Phuong
Abstract

The study aimed to determine the influential effects of drying regime (temperature, humidity) using heat pump
drying technology on the quality of dried Nhan Hau persimmon fruits, with the goal of producing high-quality
products from ripe, fresh persimmons. The drying regime was investigated by drying persimmon fruit pieces,
cut in half lengthwise, in two periods. In the first period, drying was conducted at 50°C, 55°C, and 60°C until
the moisture content of the fruit pieces reached 40%, 45%, and 50%. In the second period, lower temperatures
of 35°C, 40°C, and 45°C were used until the moisture content reached around 12 + 1%. The results showed that
during the first drying period, drying at 60°C and a moisture content of 45% produced dried fruits with a reddish-
orange color and soft texture. In the second period, drying at 45°C until the moisture content reached 12 + 1%
resulted in products with a light brown color and a sweet flavor and aroma typical of dried persimmons. With
this drying regime, the dried Nhan Hau persimmons exhibited the best sensory quality, while the nutritional
components were minimally altered. For example, the sugar content was 22.54 mg/100 g of dry matter, and the
total acid and p-carotene contents were 60.68% and 1.15% of the dry matter, respectively.
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