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TOM TAT. Bai bdo nay trinh bay két qua nghién ciru thuc nghiém va chuan héa quy trinh san xuét toi den tir toi tring. Tir
d6 thiét ké va ché tao may san xudt toi den dwogc thuc hién tu dong cac cong doan trong quy trinh san xudt nhu: kiém soat
nhiét d9, d6 4m theo thoi gian (dé 1én men ty nhién) rdi rat 4m trong thoi gian phu hop dé tao ra san pham t6i den co chét
lugng tdt, thAm my dep, v¢ sinh va an toan thuc phém. Thiét bi d& sir dung, c¢6 do bén cao, tiét kiém dién nang, gia thanh thép
hon so v6i may trén thi truong, thoi gian san xuat dwoc rit ngan va san xuat duoc nhiéu loai t6i khac nhau. Két qua nghién
ctru va ché tao dugc chuyén giao dén don vi dat hang dé su dung lam toi den ban trén thi truong Viét Nam.

TU KHOA. t6i den, diéu khién tw dong, diéu khién nhiét dé va dg am

ABSTRACT. This article presents experimental research results and standardizes the production process of black garlic from
white garlic. Since then, the design and manufacturing of black garlic production machine were automatically carried out the
stages in the production process such as: Controlling temperature and humidity over time (for natural fermentation) and then
withdrawing moisture in time. It is suitable for creating good quality black garlic products, beautiful aesthetics, hygiene and
food safety. The device is easy to use, durable, energy-saving, lower price than the machine on the market, the production
time is shortened and produced many different types of garlic. Research and manufacturing results were transferred to the
ordering unit for use as black garlic sold on the Vietnamese market.
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san xuat), may Vgalic (80-100 kg/ 1 1an san xut)...
thanh tuwong doi cao (Khoang 20 dén 45 triéu/ 1 may).

1. GIOI THIEU co gid

Trong nhiing nam gin déy nganh san xuét toi den trong
nude phat trién béi nhu cau sir dung cua nguoi tiéu dung
ngdy cang tang cao. Toi den co nhiéu cong dung dbi véi stic
khoe nhu [1-2]: 6n dinh huyét ap; kiém soat tét lvgng dudng
trong mau; bao vé gan chdng l3o hoa; phong chong bénh tim
mach; giam m¢ trong mau; phong ngira bénh ung thu; tang
cuong strc dé khang; gitp ngi ngon giac; tang kha ning sinh

Iy...

Hinh 1. San phédm toi den dwoc san xudt thii cong.
(Nguon internet)

Tuy nhién, qua khao sat quy trinh san xuét thuc té trong
nude, viée san xuét toi den hién nay dang duoc thyce hién chu
yéu bing phuong phép thu cong nhu U chum s, bing ndi
com dién... San xuit quy mé nho 1¢ va k¥ thuat don gian
nén chét lugng san phdm khong cao va khong dong déu
(chay, kho, khé...). Trong qua trinh tim hiéu, hién nay trén
thi trudng Viét Nam co nhiéu loai may lam t6i den thi cong
quy md ho gia dinh c6 cong sudt nho nhu: Noi com dién cua
hing Mateach, Sanyo...Tuy nhién san phim t6i den lam ra
dat chét luong khong t6t thuong bi chay, khé, chét lugng
khong dong déu. (Hinh 1). Bén canh do, c6 mot sb loai may
¢6 cong suét 16n nhw: may Viét-Nhat VN-02 (8-10 kg/ 1 1an

Tur nhu cdu thue té trén, nhom tac gia nhan théy viée thiét
Kké va ché tao may tu dong lam toéi den co6 cong suét tir 30kg/
1 14n san xuét, tao ra san phdm c6 chat luong t6t va gia thanh
théip hon may co6 trén thi truong, tiét kiém dwoge dién nang,
chirc nang tuy chinh thoi gian cho phu hop kich thuoc toi,
kich thude khong gian mdy pht hop voi quy mo san xuat tai
c4c co s6 vira va nho trong nghé san xuat toi den 1a cip thiét.

2. QUY TRIiNH SAN XUAT TOI PEN

2.1 XAy dung quy trinh chuin ho4 lam t6i den tir téi
trang

Toi tuoi

Luya chon, phan
loai

Séan phim téi den

Lam sach, dé rao Bdao quéan

Lam mat, say

Lén men tu nhién )
kho

Hinh 2. Quy trinh lam t6i den tir t6i tring
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Tu khao sat thyuc té nhom tac gia nhan théy viéc lam toi
den bang cac phuong phap nhu: ¢ chum, lam bing ndi com
dién va tu hiéu chinh nhiét do béng tay s€ cho ra san phém
khong dong nhit vé chét lugng, ty 18 hu hong nguyén liéu
cao, khong dap g duoc yéu ciu vé tinh thim m§ va quy
mo trong san Xuét.

Téng hop cac phuwong phap 1am thyc nghiém nhiéu 1in
[3-4] nhom tac gia xdy dung quy trinh san xuét toi den tir toi
trang (Hinh 2), bao gom cac cong doan: Lua chon, phan loai

10 ngay

3 ngay

30 ngay

toi tuoi, 1am sach, dé rdo, 1én men ty nhién (bz?mg nhiét do,
d6 4m phu hop), siy kho, bao quan, tao ra san pham toi den.

Nhéom tac gia thye nghiém 13p lai ndm 1in dé xac dinh két
qua chinh xac diéu kién 1én men cua toi. Két qua nghién ctru
vé& quy trinh dinh luong cho 1én men toi tdi wu dugc trinh
bay trén (Hinh 3) va (Hinh 4).

Thyc nghiém dugc tién hanh véi nhidu ché d6 nhiét do [5-
6] va do 4m khéc nhau nhim chon ché d¢ 1én men téi wu dé
tao toi den. Cac cong doan rat am, séy kho, bao quan toi den
don gian hon nhung ciing duge khao sat can than.

Hinh 3. Qud trinh bién déi [én men ciia t6i trong qud trinh lam t6i den.

Nhiét do, d6 4m

90

—— Nhiét do (°C)

—— D6 4m (%Rh)

80

Y

70 /

60
50
40
30

20

12345678 9101112131415161718192021222324252627282930313233343536373839404142434445

Thoi gian
(ngay)

Hinh 4. Biéu dé nhiét dé va dé am ciia qua trinh lén men toi den.

2.2 Nghién ciru bu 4m dé ting chit lwgng san pham

Nhoém nghién ctru da sur dung ba cam bién do do 4m dat
trong budng chira nguyén liéu t6i den. Cam bién duoc bd tri
tai nhiéu vi trf khac nhau trong bu@)ng chira. Cu thé 1a trén
dau khoang budng chira c6 mot cam bién dat ¢ giita. Khu
vuc vi tri gitta bu@)ng chira c6 mot cam bién do Am. Khu vuc
day budng chira c6 mot cam bién do d6 4m. P 4m cua dinh
va day ngit ctia hé thong s& 1a d6 4m dat dugc tai tat ca cac

cam bién béng nhau. Tu thuc nghiém bu am cho toi trong
qua trinh 1én men va cho ra két qua téi den c6 bi 4m nhin
mau sic cd do bong dep, ¢o vi ngot, khi dn c6 cam giac nhu
tan trong miéng nho lugng nudce con gitt trong toi. Toi den
khong bu 4m nhin mau sic khong dep, vi it ngot, c6 do dai
va khi an c6 cam giac bi dinh rang (Hinh 5).

Qua thuc nghiém quy trinh san xuat trong 3 1an, két qua
chét lugng cua toi den c6 bu 4m trong qua trinh 1én men nhu
bang 1.

Bang 1. Bdng do d¢ am ciia t6i sau khi lén men

S6 lan

e, _M%‘.q D) 4m thin P 4m v6 lua
nohiém ( Téi trang) cu (%) (%)
1 Mau 1 54,08 6,72
2 Mau 2 54,31 6,89
3 Mau 3 55,27 7,11
Trung binh 54,55 6,91



Nghién ciru thiét ké va ché tao mdy san xudt t6i den

2.3 Nghién ciru thiét ké may san xut téi den

Tu khao sat thuce té va cac két qua nghién ctru quy trinh
san xut toi den co két hop giai phap bu am [7-8], nhom tac
gia da tién hanh nghién ciru thlet ke va ché tao may lam t6i
den ty dong dam bao cac yéu ciu vé tinh k¥ thuat, tinh kinh
té, nhu: Tu dong hoa san xuét t6i den bat ddu tir khau 1én
men, trong d6 thuc hién diéu khién nhiét do, ¢ 4m phéan b
déu cho budng chira téi dé qua trinh san xudt toi c6 duoc chét
lugng tt va d(“mg déu, khic phuc duoc nhitng nhugce diém
(chay, kho, khé...) so v6i phwong phap san xuat thu cong
truyén théng (i chum, ndi com dién). May d& sir dung, c6 do
bén cao, tiét kiém dién ning khi sir dung, gia thanh thap hon
so v6i may trén thi truong, thoi gian san xuit duoc rit ngén
va san xuét dugc nhiéu loai toi khac nhau (T6i ¢6 don, t6i
tim...). Bén canh d6, may con dugc ché tao tir cac vat liéu
dam bao vé sinh an toan thuc phém, v¢ sinh cong nghi¢p, mo
hinh phti hop véi doanh nghiép san xuat nhé trong nude hién
nay.

2.3.1 Lwra chon céu hinh thiét bi

Céu hinh thiét bi dugc lya chon la dang ti ~dimg hinh
hop 6 kich thuge 50cm x 50cm v6i 9 ngan xép toi bing
inox sus 304 day 1,5mm (Hinh 6). Cum cap nhiét 200W
duoc dat ¢ trén noc ti va cum cép am dat & phan day. H¢
thdng bom khi dé tao sy ddi Iwu khi trong budng chira toi.
Véi chu tric cia may cho phép tao méi truong nhiét do va
d6 am dong déu theo gia tri dit, sau thoi gian tir (20 dén 25)
phtt van hanh, dam béo cho téi & tAt ca cac khay 1€n men tdi
ddng déu.
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Hinh 6. Cdu triic tii sén xudt ti den va doi heu khi trong tii

Hinh 7. Ban vé thiét ké My san xudt toi den
May dugc thiét ké gém 5 cum chinh (Hinh 7):
1) Cum cAp nhiét d6: ¢ nhiém vu cAp nhiét d6 cho budng
lam xdc tac trong qué trinh 1am toi den hodc siy kho nhd
cum bom hoi nhiét vao bu(“)ng.

2) Cum bu(“)ng séy: ¢6 nhiém vu giir nhiét, do am lam xuc
tac trong qua trinh 1am toi den hodc siy khé.

3) Cum khay dung: duoc thiét ké gdm c6 10 khay dung
dé chira toi.

4) Cym cép d6 4m: c6 nhiém vu cAp d6 4m cho budng
lam xuc tac trong qua trinh l[am to6i den nho lugng hoi nude
béc 1én & khay chtra nudc.

5) Cum bom khi: c6 nhiém vu tao d6 Tuu nhiét do - do
am.

2.3.2 Thiét bj diéu khién

Board mach diéu khién nhan tin hiéu tr cam bién nhiét
d6 va do 4m, so sanh voi gia tri dat dé diéu khién nhiét do va
d6 am cho tii theo quy trinh san xuat toi den.

Thiét bi c6 thé hoat dong theo didu khién bang tay hay ti
dong. O ché do tu dong, qua trinh 1én men, sdy,... dugc lap
trinh va cai dat sin cho may, tuong tmg vdi loai téi can xir
ly.

Sau khi xép nguyén liéu (toi tring) vao cic khay dung
cua may, tién hanh chon cac thong s6 cho may: nhiét do, do
4m, thoi gian cho qué trinh san xuét, sau 6 van hanh may.
Sau khi hét thoi gian xir 1y, may ty dong ngit va qua trinh
két thuc.

3. KIEM TRA CHAT LUQNG MAY VA SAN PHAM
TOI PEN

Qua trinh san xuat toi den lam theo quy trinh ty dong nén
chét luong san phim ddng déu. San pham toi sau khi thanh
phim van gitr duoc nguyén hinh ding bén ngoai (I6p vo
ngoai tréng, dep, khong bi chdy, xdm), mdy c6 chirc nang bu
am nén tang chat lwong toi den thanh pham. Bén canh do,
v6i thiét ké t6i vu cong suét, c6 16p bao 6n cach nhiét nhim
tranh mat nang lugng va ché do tu dong nga“it khi dat nhiét
do6, 6 4m dat yéu cau. Cac bd phan tao nhiét do, do 4m gin
lién trén than may nén may nén kich thudc gon, nhe, dé dang
bb tri lz“ip dat trong san Xuat cling nhu trong van hanh, bao tri
hé théng va trong qué trinh hoat dong may tiét kiém duoc
dién ning tir d6 giup giam gia thanh ciia san pham. Vi may
sir dung trong méi trrdng san xuét thyc phdm nén may duoc
gia cong tir vat liéu thép khong gi, d& co rira, dam bao an
toan v¢ sinh thuc phém

Ttr thiét ke va ché tao thanh cong mdy lam toi den so sanh
cac théng s6 k¥ thuat may san xuat t6i ciia nhom tac gia voi
may trén thi truong nhu Bang 2.

Bang 2. Bang ddnh gid két qua théng sé ky thudt véi mdy trén
thi trirong

San pham c6 trén thi truong

San phim ciia nhém tic gia

(Vgalic)

Cong suét/1 1an san xuét: Cong suét/1 1an san xuét: (30
(30 +50)Kg +50)Kg

A Bes 192 A Cong sudt tiéu thu dién:
Cong suat tiéu thu dién: S00W/h 300W/h

Bu 4m chay sudt Bu 4m tu dong ngét

Gia thanh khoang 25 tri¢u Gia thanh khoang 15 tri¢u
Céac goc cuia may phai han Céc goc ciia may 1a goc chin
C6 16p bao on cach nhiét, giit
nhiét 1au hon nén tiét kiém
dién hon.

Khong co

B¢ phan tao nhiét gén lién

B0 phéan tao nhiét lam roi e,
© phan tao nugt am rot trén than may
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4. KET LUAN

Bai bao da xdy dung quy trinh chuin hoa lam toi den tir
t6i tréng, thiét ké va ché tao thanh céng may lam toi den co
b 4m va ty dong quy trinh san xuat. Méy dé sir dung, co do
bén cao, tiét kiém dién ning, gia thanh thip hon so v6i may
trén thi truong, rat ngin thoi gian san xuat va nguyén liéu
dau vao dugc nhidu loai t6i khac nhau. Bén canh do, may
duoc ché tao tir cac vat liéu dam bao vé sinh an toan thuc
phim, vé sinh cong nghiép, mé hinh phu hop v6i doanh
nghiép san xuit nho trong nude hién nay. Tiép tuc phat trién,
nghién ciru, khic phuc mot s6 nhugc diém ctua may dé cho
ra san pham thtr hai dugc tot hon va gi4 thanh phu hop hon.
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