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TOM TAT

Nghién cuu thuc nghlem sdy mdt ong va phan hoa bang thiét bi sdy da ning mat ong -
phdn hoa theo nguyén Iy sdy bom nhiét, nang suat Say mgat ong 50 kg/me va ndng sudt sdy
phdn hoa 20 kg/mé. Két qud trung binh ciia 10 mé say mdt ong va 10 mé sdy phan hoa di cho
thdy tity theo dm dg ban dau cua vat liéu sdy ma thoi gian say mat ong tir 35 - 55 phiit, thoi
gian say phan hoa 3h20 - 3450 phiit dé vat liéu sdy dat dm do yéu cau. Téc dé sdy trung binh
cho say mdt ong 6,6 %/h, say phan hoa 6,03 %/h. Thoi gian sdy can thiét cho sdy mdt ong va
phdn hoa theo dm dé ban dau cia vat liéu sdy da dwoc xdc dinh.

Mitc tiéu thu dién ndng riéng cho sdy mdt ong 0,148 kWh/kg va sdy phan hoa 0,664
kWh/kg. Mdt ong sau khi sdy khdng phat hién HMF, ham lwong Diastase dat 11,61 Gothe;
ham lwong vitamin C va cdc chi tiéu vi sinh trong phan hoa dat tiéu chudn xudt khau.

Két qud so sdnh véi cdc phirong phdp sdy mdt ong va say phdn hoa theo nguyén 1y sdy
chdn khéng da cho thay thiét bi sdy da nang mat ong - phdn hoa theo nguyén Iy sdy bom nhiét
c6 toc dg sdy cao hon va mikc tiéu thu dién ning riéng cho qud trinh sdy thap hon.

Tir khéa: Mdt ong; phin hoa;, toc @ sdy; thoi gian sdy;, tiéu thu dién ndng riéng.
ABSTRACT

The study was performed for experiment of a multipurpose heat pump dryer for bee
honey and pollen drying with capacity of 50 kg honey/batch and 20 kg pollen/batch. The
average results of 10 drying batches shown that the drying time in accordance with the initial
moisture content of the material, varied from 35 to 55 minutes for honey drying and 3h20 to
3h50 minutes for pollen drying to reach the required moisture content. Drying rates were of
6,6 %/h for honey and 6,03%/h for pollen, respectively. The required drying time versus
initial moisture content of honey and pollen were determined.

The specific energy consumption was 0,148 kWh/kg for bee honey drying and 0,664
kWh/kg for pollen drying. There was no HMF content, diastase content was 11,61 Gothe in
honey; vitamin C content and microbial indicators in pollen fitted well with export standards.

The result in comparison with the vacuum drying method shown that the multipurpose heat
pump dryer has got a higher drying rate and a lower specific energy consumption for drying
process.

Keywords: Bee honey; bee pollen; drying rate; drying time; specific energy consumption.
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1.  DPAT VAN PE

Mait ong va phan hoa 13 hai san phdm
chinh cta con ong mat, c¢6 gia tri dinh dudng
cao, c6 nhiéu thanh phan quy va dem lai hiéu
qué kinh té cho nganh ong mat [1].

Phan hoa tuoi sau khi thu hoach c6 4m
do trén 30%, v6i dd Am nay phan hoa khong
dé lau duoc vi phan hoa rat dé bj ndm mdc,
lén men va bi hu hong nhanh, do vay mubn
ton trir ching thi phai tién hanh say kho giam
d6 am xudng 8% [2].

Mat ong sau khi thu hoach c¢6 am do tir
22 - 24%, v6i @6 am nay chi sau mot hai
thang mat ong s& ¢ hién tuong chuyén mau
den dan va lau hon s& bi nAm mdc phét sinh
lam anh hudng chat lwong mat ong, mudn
ton trir cling nhu dé xuat khau thi phai giam
thity phan con 18,5% [3].

Thiét bi sy phan hoa theo nguyén ly
sdy chan khong di gép phan nang cao chét
luong san pham [4], tuy nhién c6 hai van dé
can quan tim: van dé thir nhat 13 cu tao thiét
bi phtic tap, thoi gian sdy con dai, rat kho mé
rong quy md ning suat do dic thu céu tao
ctia thiét bi sdy chan khong; van dé thir hai 13
mat ong thi thu hoach quanh nam, nhung
phan hoa chi thu hoach theo muia, vi vay hiéu
suét sir dung thiét bi rat thép.

Thiét bi sdy mat ong hién c6 loai sy
bom nhiét va sdy chan khéng. Phuong phap
sdy chan khong ciing c6 thoi gian sdy dai, rat
khé mo rong quy md ning suat. Phuong phap
sdy bom nhiét c6 hiéu qua hon, tuy nhién can
tiép tuc nghién ctru nham giam chi phi ning
luong nhung nang cao hiéu suét trao do6i
nhiét, hiéu suat sdy, téc do sdy, dong nghia
v6i viée ting nang suat va chat luong san
pham.

Muc dich cia nghién ctru la thyc
nghiém sdy mat ong va phan hoa trén cing

mot thiét bj sdy theo nguyén 1y sy bom
nhiét, phan tich danh gia xac dinh hi¢u qua
clia qua trinh sdy va chat luong mat ong,

phan hoa sau khi sdy.
2. PHUONG PHAP VA THIET BI THi
NGHIEM

- Vit liéu séy: mat ong va phén hoa thu
hoach tai Tinh Binh Phudc. Mat ong trudc
khi dwa vao sdy da duoc loc tinh. Phin hoa
truée khi dua vao sdy da dugc lam sach va
bdo quan trong bao kin vdi nhiét do bao bao
quan 4°C. Yéu cau am do mat ong sau khi
séy dat 18,5% va am do phén hoa sau khi séy
la 8 +£0,5% [1].

- Thiét bi siy: thiét bi sdy da ning mat
ong phan hoa theo nguyén 1y siy bom nhiét,
nang sudt siy mat ong 50 kg/mé, sy phan
hoa 20 kg/mé: nhiét d6 sdy c6 thé diéu chinh
ty dong: siy mat ong 48°C, siy phan hoa
40°C. Luu luong tic nhan siy can thiét khi
sdy mat ong 14 0,13 m%/s va khi siy phn hoa
140,12 m%s.

B9 bom nhi¢t st dung mobi chét lanh
R22. Bom mat ong dang bom roto, luu lugng
1,15 m%h va c6 thé diéu chinh dwoc. Quat
sdy 1 quat ly tam co cot ap 4.990 Pa.

Cong suat cua thiét bi trinh bay trong
bang 1.

Bing 1. Céng sudt cua thiét bi sdy da nang

Stt Thong sb Gia tri
1 Cong suét bd bom nhiét 3 HP
2 Cong suat quat siy 2 HP
3 (Cong suit bom mat 1HP

Hé thdng diéu chinh, hién thi va giam
sat ché do siy, lwong mat cp va théo ra khoi
budng sdy mat hoan toan ty dong. Hé thong
diéu khién dang 1ap trinh PLC véi hai ché do
van hanh bang tay va tu dong.
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Hinh 1. Thiét b sdy da ndng
mdt ong phan hoa

- Phuong phap do dac trong thuc nghiém:

Am d6 mat ong dugc xéac dinh béng
dung cu do thuy phan mat ong chuyén ding,
nhan hiéu Atago 2522HHR-2N, Nhat Ban,
khoang do 12 - 30%, khoang chia nhé nhét
0,1%. Am do cua phén hoa duoc xac dinh
bang phuong phéap tu sdy tai nhiét d6 90°C
trong thoi gian 24 gio [1].

Ham lugng vitamin C, cac loai vi sinh
c6 trong phan hoa, ham lugng Hydroxy
methylfurfural (HMF) va diastase c6 trong
mat ong dugc giri xét mau. M4t ong sau khi
sdy phai dat yéu cau ham luong HMF < 20
mg/kg va ham lugng diastase > 8 Gothe
[51[3].

- Phuong phép xur 1y s6 lidu:

Céc tham sb théng ké nhu gia tri trung
binh, d6 1éch chuan, khoang tin cdy dugc sir
dung dé xir 1y cac két qua thuc nghiém. Kiém
tra su khac biét cia cac sd lidu thi nghi¢m vé
mit thong ké duoc bang phuong phap LSD
(Least Significant Difference - Gidi han sai
khac nho nhat) [6].

3. KET QUA NGHIEN CUU
3.1. Két qua thye nghiém siy mit ong

Tir cac két qua khao nghiém so bo tai
xuong ché tao, thiét bi siy da ning mat ong -

phén hoa duoc chuyén dén doanh nghiép dé
tién hanh san xuét thuc té theo quy mé ning
suit da thiét ké nham xac dinh chinh x4c tinh
6n dinh trong van hanh va hiéu qua kinh té,
ky thuat caa thiét bi sdy da ning.

Tién hanh khao nghiém siy 10 mé Véi
5 mau mat ong c¢6 am d6 ban dau khac nhau,
mdi khao nghiém duoc lap lai 2 lan. Tong
hop két qua khao nghiém caa 10 mé sy mat
ong Véi ning sudt 50 kg/mé tai dugc trinh
bay trong bang 2.

Bdng 2. Téng hop sé liéu khdao nghiém 10 mé
sdy mdt ong

Me Am do Am I:ihq _Thc‘yi’ Dién nang
ST i

1 22,9 18,6 45 0,144

2 22,9 18,4 45 0,136

3 22,6 18,6 40 0,142

4 22,6 18,5 40 0,152

5 23,8 18,4 55 0,182

6 23,8 18,5 55 0,161

7 23,4 18,4 50 0,149

8 23,4 18,3 50 0,137

9 22,1 18,5 35 0,135
10 221 18,3 35 0,147

- Thoi gian sdy: két qua trinh bay trong
bang 1 d cho thay véi nhiét do sdy nhu nhau
& cic mé sy la 48°C, tuy thudc vao do am
ban dau cia mat ong thay doi ti 22,1 -
23,8%, thoi gian sdy s& thay doi tir 35 - 55
phat/mé dé dam bao mat ong sau khi siy dat
am do 18,5%, nhu vay am do ban dau cua
mat khac nhau thi thoi gian sdy s& khac nhau.
Thoi gian say can thiét ung véi cac mic am
d6 ban dau cuia mat ong dugc trinh bay trong
hinh 2.
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Hinh 2. Thoi gian say mdt ong can thiét
theo am d@g ban dau cia mat.

- Muc tiéu thu dién ning riéng cho say:
tinh trung binh cho 10 mé sdy, dién ning
riéng cho say mat ong 1a 0,148 kWh/kg, mirc
tiéu thu nay tinh ca dién nang tiéu thu cho
qua trinh bom cip mat vao budng sy va bom
thao mat ra khoi budng say sau khi say.

bé udc luong do bién dong ctia muc tiéu
thy dién nang riéng cho qua trinh sy vé mit
thong ké, do 1éch tiéu chuan thuyc nghiém cta
murc tiéu thu dién nang riéng cho qua trinh sy
mat ong duoc xac dinh bang cong thic [6]:

> (A - A
s=|[=L——=0,00017 kWh/kg (1)
n-1
Trong do:

Ar;: mirc tiéu thy dién nang riéng cia mé sy
thur 1.

A : muec tiéu thy dién nang riéng trung binh
cla cac mé sdy, Ar = 0,148 kWh/kg mat.

n: s6 mau (s6 mé say).

Dé biéu dién d6 6n dinh cta cac két qua
thi nghiém, khoang tin cdy (ving phan bd) ciia
murc tiéu thy dién niang riéng cho qua trinh sdy
mét ong duoc xac dinh bang cong thirc [6]:

SA A, )

Trong do:
p: muc y nghia, p =0,05.

to: chudn so theo tiéu chuan Student tra theo
s6 bac tu do (n — 1) va muc y nghia p/2.

0,1483 kWh/kg < Ar < 0,1487 kWh/kg

- Chit luong san pham siy: san pham
sau khi siy dugc xét nghiém mau, chat lwong
mat ong sau khi siy nhu sau:

+ Ham lugng nudc: 18,3%. DPat yéu
cAu theo tiéu chuén Viét Nam.

+ Hydroxy methylfurfural (HMF): theo
tiéu chuan AOAC 2010 (980.23) mg/kg: mat
ong chua say: khong phat hién. Mat ong sau
khi sdy: khong phat hién.

+ Diastase: theo TCVN 5268 : 2008
Gothe: mat ong chua say: 12,38 Gothe. Mat
ong sau khi siy dat 11,61 Gothe.

Nhu vay, Vi cac két qua xét mau nhu
trén da cho thdy mat ong sau khi siy dat yéu
cau vé tiéu chuan HMF va tiéu chuan Diastase.
3.2. K&ét qua thue nghiém siy phéan hoa

Tién hanh khao nghiém 10 mé véi 5 mau
phan hoa c¢6 am do ban dau khac nhau, mdi
khao nghiém duoc lap lai 2 1an. Tong hop két
qua khao nghiém ciia 10 mé sdy phan hoa voi
ning suat 20 kg/mé duoc trinh bay trong bang 3.

Bdng 3. Tong hop sé liéu khao nghiém 10 mé
sdy phdn hoa

Mé Amdoban Amdd  Thoi Diénning
say dau(%) saukhi giansdy  riéng

say (%) (phat) (KWh/kg)
1 35,2 7,8 3h40° 0,624
2 35,2 8,1 3h40° 0,639
3 33,6 8,2 3h30° 0,642
4 33,6 8,0 3h30° 0,647
5 36,7 7,9 3h50° 0,782
6 36,7 8,2 3h50° 0,761
7 29,3 8,2 3h20° 0,619
8 29,3 8,2 3h20° 0,627
9 31,7 8,0 3h25° 0,655
10 31,7 8,2 3h25° 0,647
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- Thoi gian sdy: tuy thudc vao do am
ban dau caa phan hoa, thoi gian sy thay doi
tir 3h20 — 3h50 phit.

- Thoi gian sdy: két qua trinh bay trong
bang 2 cho thay véi nhiét ¢6 siy nhu nhau &
cac mé sdy 1a 40°C, tuy thudc vao do 4m ban
dau cua phan hoa thay doi tir 29,3 — 36,7%,
thoi gian sy s& thay d6i tr 200 — 230
phat/mé dé dam bao phan hoa sau khi sy dat
am do 8%, nhu vay am d6 ban dau cua phan
hoa khéc nhau thi thoi gian siy s& khac nhau.
Thoi gian say can thiét ang véi cac mac am
d6 ban dau cua phan hoa duoc trinh bay
trong hinh 3.
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Hinh 3. Thoi gian sdy phan hoa can thiét
theo dm d¢ ban dau cua phan hoa.

- Mtic tiéu thy dién nang riéng cho say:
tinh trung binh cho 10 mé sdy, muc tiéu thy dién
nang riéng cho sy phan hoa 14 0,664 kWh/kg.

Tuong ty nhu siy mat ong, dé udc
luong do bién dong cuia muc ti€u thu dién
ning riéng cho qua trinh siy phan hoa, do
léch tiéu chuan thuc nghiém cua muec tiéu thy
dién ning riéng cho qua trinh siy phan hoa
duoc xac dinh:

s =0,0037 kWh/kg phan hoa
Khoang tin cdy (ving phan bd) cia

muc tiéu thu dién nang riéng cho qua trinh
sdy phan hoa dugc x4c dinh:

0,661 kWh/kg < Ar < 0,668 kWh/kg

- Chét luong san pham siy: phan hoa
sau khi siy dugc xét nghiém mau, chat lwong
phan hoa sau khi siy nhu sau:

+ Vitamin C: phin hoa tuoi chua siy:
2121,4 mg/kg. Phan hoa sau khi say: 1854
mg/kg.

+ Vi sinh: két qua xét vi sinh ctia phan
hoa sau khi sdy cho thiy phan hoa dat tiéu
chuan: téng vi khuan hiéu khi 4,2.10* CFU/g,
Coliforms 1,6.10> MPN/g, E.coli 30 MPN/g.

Nhu vay, cac két qua khao nghiém cho
thay thiét bi siy da ning mat ong va phan hoa
hoat dong tét, cac két qua ching to san pham
sdy dat yéu cau theo tiéu chuan Viét Nam.

3.3. So sanh véi cac phwong phap siy khac
- Siy mat ong:

Két qua so sanh toc do say va chi phi
dién nang riéng cho qua trinh siy mat ong
clia cac phuong phap siy chan khong da
cong bd [7] [3], so v6i thoi gian sdy va chi
phi dién ning riéng cua thiét bi siy da ning
dugc trinh bay trong bang 4.

Bdng 4. So sanh t6c do de va tiéu thy dién
ndng riéng ciia cdc phwong phdp sdy mdt ong

Phuong  Amdo Amdd Thoi Técdd Pién

phap sdy mat tru6c méat sau gi:’:ln say nang
khisay khisay say (%/h) riéng

(%) (%)  (phat) (kWh/kg)

Sdy chan 23,0 185 60 45° 0,169’

khong

Sdybom 229 185 45 6,6 0,148'

nhiét

Cac gia tri co ky hiéu chir khac nhau: khac
biét co y nghia o mirc y nghia 0,05.

Téc do say mat ong theo phuong phap
Séy chan khong 1a 4,5 %l/h. Tbc do siy mat
ong theo phuong phap sdy bom nhiét bing
may say da nang 13 6,6 %/h. Céac gia tri toc
d6 sdy cua cac phuong phap sdy mat ong
duoc xtr Iy bang phuong phap LSD véi muc
¥ nghia 0,05 di cho thdy c6 su khac biét vé
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mit thong ké. Nhu vay tdc do sdy mat ong
theo phuong phap sdy bom nhiét bang may
sdy da niang cao hon so voi phuong phap say
chan khong 1a 2,1 %/h. Két qua so sanh dugc
biéu dién bang db thi trén hinh 4.

79 6.6

6 -

54 4.5

(%o/h)

gidm am

Tbo dd

0 T 1
Siychankhong Siybomnhiét

Phurong phapsiy

Hinh 4. So sanh téc d sdy mdt ong cia hai
phirong phap say.

- Sy phan hoa:

Két qua so sanh toc do sdy va chi phi
dién ning riéng cho qué trinh sy phan hoa
clia cac phuong phap sdy chan khong da
cong bd [7][3], so v6i thoi gian sdy va chi
phi dién ning riéng cua thiét bi siy da ning
duogc trinh bay trong bang 5.

Bdng 5. So sanh toc do sd'y va tiéeu thu dién
néng riéng ciia cdc phirong phdp sdy phan hoa

Phuong Am do Am do

: 10 A Thoi Tdc Dién nang
phép say ban dau phan sau

gian dosdy riéng

phin  khisdy siy (%/h) (kWh/kg)
hoa (%) (%) (h)
Sdychan 226 1023 95 1,30¢ 180K
khong
dién tro
Sdy chan 30,3 8,0 80 2,79° 1,20/
khéng vi
song
Sdy bom 29,3 8,2 35 6,03% 0,664
nhiét

Cac gia tri co ky hiéu chi¢ khac nhau: khac
biét co y nghia ¢ mirc y nghia 0,05.

Céc gia tri tbc do siy cua cic phuong
phép sdy phan hoa dugc xir 1y bang phuong
phap LSD vé6i mirc ¥ nghia 0,05 d cho thiy
c6 su khac biét vé mit théng ké. Nhu vay tbc
d6 siy phan hoa cua cic phuong phap sdy 1a
khéc nhau.

Téc do sdy phan hoa theo phuong phap
siy chan khong dién tro, siy chan khong vi
song va sy bom nhiét bing may siy da ning
lan lugt twong tmg 1a 1,3 %/h, 2,79 %/h va
6,03 %/h. Cac gia tri tbc do sdy cua cac
phuong phép sy phan hoa duoc xu 1y bang
phuong phap LSD véi mirc y nghia 0,05 da
cho thay c6 su khac biét vé mat théng ké. Nhur
vay téc do sdy mat ong theo phuong phap siy
bom nhiét bing may siy da ning 1a nhanh
nhat so véi cac phuong phap khac. Két qua so
sanh duoc biéu dién bang do thi trén hinh 5.
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Phuong phép siy

Hinh 5. So sanh téc d say phdn hoa cia cdc
phwrong phdp say.

Két qua so sanh vé téc do sy va mirc
tiéu thu dién nang riéng da cho thiy thiét bi
sdy da ning mat ong - phin hoa theo phuong
phap say bom nhiét c6 tbc do sdy ngan hon
va mirc tiéu thy dién ning riéng thap hon so
Vv6i phuong phép sy chan khong.

4. KET LUAN

Nghién ctu d3 thuc nghiém siy mat
ong va phan hoa bang thiét bi siy da ning
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mat ong - phin hoa theo nguyén 1y siy bom
nhiét, ning suat khi sy mat ong 1a 50 kg/mé
va ning suit khi sy phin hoa 1a 20 kg/mé.
Két qua sdy thuc nghiém tai doanh nghiép
v6i 10 mé sdy mat ong va 10 mé sdy phan
hoa da xac dinh duoc:

Thoi gian sdy mat ong va thoi gian siy
phan hoa phu thudc vao 4m do ban dau cua
vat liéu say: thoi gian sdy mat ong 35 — 55
phut, thoi gian sdy phan hoa 200 — 230 phut.
Téc d6 say trung binh cho say mat ong 14 6,6
%/h, say phan hoa 1a 6,03 %/h. Trén co s&
nay nghién ctru di dy doan thoi gian sy can
thiét cua qua trinh sdy mat ong va phan hoa
theo 4m d6 ban dau cua vat liéu siy.

Muc ti€u thu dién nang ri€ng tinh trung
binh cho 10 mé siy mat ong 1a 0,148 kWh/kg
va sdy phan hoa la 0,664 kWh/kg. Mat ong
va phan hoa sau khi sdy dat 4m d6 yéu cau.
Két qua xét mau san pham say cho thay trong
mat ong khong phat hién HMF, ham lugng
Diastase dat tiéu chuan; ham luong vitamin
C va céc chi tiéu vi sinh trong phan hoa ciing
dat tiéu chuan xuat khau.

Qua trinh sy mat ong va sy phan hoa
bang thiét bi sy da ning mat ong - phan hoa
theo nguyén 1y sdy bom nhiét co toc do siy
cao hon va muec ti€u thu dién nang riéng cho
qua trinh sy thap hon so Véi cac nguyén 1y
say chan khong di cong bé.
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