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Research progress on deep processing and industrialization of garlic resources
in China

t t
HOU Jinghui ,LIU Chunlei
(School of Food (Biological) Engineering, Xuzhou University of Technology, Xuzhou 221018, JiangSu, China)

Abstract: Garlic is an important food resource in China, it has been planted for a long time in China and is one of the
main agricultural products for export. In recent years, garlic deep processing technology has been given increasing atten-
tion. Its application and industrialization have promoted local social and economic construction, and it is also conducive to
helping precision poverty alleviation and rural revitalization. This paper combines relevant literatures to discuss the nutri-
tional and healthy functions of garlic, comprehensive utilization, the distribution of garlic resources in China and its pro-
duction capacity, the status of garlic product research and development, deep processing technology and prospects for the
development of garlic market and deep processing product development.

Key words: garlic; food resource; farmal product processing
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1 KREMEFRSHANE
1.1 K#HBBHRAS

VAR K BEE KRR BT AR H R g AT
W, HE M E S DA B IR A . 6 UK
o SIS0 S I N ¢ B ) 0 N < = o S 23 A E R
B K& Amiky EEm o s hEk.
RENG Aed: R A H K FLZMEFRY . FE, KRl
A FEE WA R BT RICHLE L el B
5 Bk A RS RSN RBH (R 1) A 100 g B R
PR RS A E AR A 4 g BB 0.2 g, BRAKILE W
23 g,i84 VB,.VB, VB, . VC I A& 2475 (1) 8 F &
SR, FLrpoks E R RO A TR 1 B i I S A 2
T TCER A0 B 0 AE RR B B 100 g KR i
B0 R i & & ik 0.08~0. 30 mg, # N 73. 4
mg, B E Sy — BHERS 1 B R

AR BG5S A ) I
L1 (SOD) M & &  , B8 T CuZn-SOD Y, 4
X3 B a 32 000, e K AE 265 nm , HA7 5
B PFE SE . BE R SOD & 2 173. 3 pg/g, 40
E AR 1155 pg/g s

£1 S10gHFHEXFSHHHR LT

Table 1 Fresh garlic contains ingredients per 100 g’

% g 5y e
Ko/ 70.0 EHF/g 4.4
KA E Y/ g 23.0 LT 4/ g 0.7
#l/mg 0.6 45 /mg 5.0
#/mg 0.6 fifi /mg 0.3
Wil % /mg 0.24 B E /mg 0.03
BUR LR /mg 3.0 Koy /g 1.3
H& i /g 0.2 Kk /g 1.32
W /mg 44.0 £ /mg 73.4
Je LR /mg 0.9

1.2 XK#Fwz ANA

R s a5 MM, 2 fJLTAERM DI
S T B A B2 i 2 R CAR RS H ) bl AR G
Lk PR BE RIS, Ras A M=, P,
ek LI, O 1575 G 1A T BT U 45 25 1 Dk
A SR R 2 AN (A P B A AL
W1 Fe — Fh AL B K35 % (allicin) . KFRFE M
O HEAN AR RE , e BF I L T I 3 sl BIL I 5 Ak

B} 25 Pl B Ak o M TS 2 B 1k 9 (diallylsulfide,
DAS) . = % N % = % 1k % (diallyl disulfide,
DADS) . = ¥ N % = i b ¥ (diallyl trisulfide,
DATS) 45 B Ak 4 CHY R 57 7 2 ) o 3 =l Bl 43 T
TR PR TR AP AR R R
Mo A [ 1 AS [ (H 85 90 % . K FRad A [ I ) A
00580 10 /I A SR B A T, T LK s i i A R AR R T
VER o RERMBAL Y 36 A oAb 9 25 V8 F - e v
22750, 2.5 mg/L DATS A i # 45 i o 240 Mo £ 4 3%
B2 5 LB KT 384 0 8 A%, hy ) B KGR Bt 28 A
PEBESy T A W 2 A

T I A8 A AR 41 1Y) 0 D) Rk L A R
AR Bl % B R M A ER T . R P A A T
JE A IR O A A W G R Ry, B R R A BT
AL RE A7, X6 i A AR ) O B 1 L, 9 L X 40
BE IO 2 5 R 1) A AR D X A R s S AR
HIRRERENEEA R KA 25" o Kar A #Miki
Thfie , N KT 3 Br s 09 B2 th AR 5 iR Y
B VB 2 A L® . KA 50 VB, & &I
KRR AT ALY S VB, 454 A i 55 e 7 DA T 1
5 VB, X A A 1T A 0 A R B S A A
HALRR

2 REXHFRERER
2.1 K#HHE

TR [ - BB 2 R o A 4 2
PR L g I TR A T K
AL T VR S DCREAT R LR 4 S R
WS B BTIORR . W 2 R K
/NG o IR/ HR R K0 A1 6 2 4
2 /NI U 7 25 SRR 950 AT 51
B 5 6 3 TR e R , — P 7 5 B 5 0
KR T 48 o B 85 R 8 S 2 e
i 25 A1 1 69 LT 93 S 1 BB . AT
AT A BB A DU A BT Y R
SCH A AT A3 6 A ) )
2.2 KARHES 0 FHER

0 [ S R0 55— K AR 25 DS
AT RHOA S A0 5 TR A 7 4 7 A
KOy D £ K R S,
NS ST PE L ELIEISIPN s
FEWT I PR LA A & RIVTAR AR % 4, A2 33
Eo BRI EE A LKL S IR T
1742 2 5L # B H R 0 LA L R, R
M B BB LA B R BT
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A E B S A SO AR AR B IX, R TR
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VG 247 T B 6 45

2017 4 3 [ K P A T BRURT 7 A 4 ) o 4 K
) 51.98% F178.88% o dbJy & 7= X 2019 4 Ff 4 1fif
A1 537, 14 77 87, 8 2018 4F i 2 181. 13 1 1 L, K¢
MR 25. 21% , &b T3 L AF 9 AR, A T 201548,
% T HADAE Ay o 77 o T T 2 R0 X T
ﬁt?zﬁ 2018 4F A& LISk , i IX #E R KRR AT,

R TR K IS T, KRR R R, 280 X KRR
$Fﬁiﬁ< 2017 A /NWEHE i, FL bRl g A N X B
BN % ok B L, B P 288 i 200~300 L, 4 &
PRI, A S A I Hl X /N R B 200 T A2 A
2019 4F Z 4™ X K 5r B i 42w 1 2, BT @A T 2018
AR TR . 2018 4F Joi ik 22 I o 3 I8 A M R A
A A% 7 X i 22 BE /N, b 22 BE 9105 GE .
2.3 k'ﬂ‘/;r_olf ﬁi&&\?‘ﬁ’

Harp EEHARGFE O ERZMHEZR,
2014— 2019 4F 3 A 4F Z 18] Kz i H o Sk 2 80 1
Fh#aF S I E O KRR 2 v R R LT
R R K G5 FURE I 5 55 SRR 77 i R 5
GUm T o RO R 4 85 ), 2014— 2017
AR P R DS OB R K
2016 4F , KR 1R R 145,20 J7 (5 4 Bk Y
81%) , 11 % ik 3 20.60 12 £ I (5 4 Bk 1Y
90%6)"™ . 2018 4F Tk [ K A Hh 118 A A R A
(19 35% LA b o 3 Se B 2R B, v [ R A 11 A B
A A L I R AR AE A
& R LR E L FT R, R Rk
AN

CRNET N o v B B R 2 A A T B S
2014— 2019 4F K P 4F th i 292 119 i, 3
GEEY PN P NG R N R -
R, T R AR R s MO K i b 7 R 1T L 48175 7E 22 AF I
PR N E A SN e S S R E A PN T R

3 REXEREMNISYESEMI =LK
3.1 KFRFTRA B A LAz 45 A

w2 T B AL B8 1 R A A ™ i BRI A= AT
o 28 5L 0 Mok R A e R, KR e &
2R JUAR R FR D M AR T L e R i — A
di O T ORER A B B A R S R R
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A 7, 3R R R R A TR X 3R A R e

P I NG 1 DN NG SN ) N 3 AN
PG I <1 S /2 NG D TR e S | R
PREARSAE AT R ER ORGSR
TR Ela?a“ialjcm?ﬁi}ﬂﬂﬁﬁzw%%’f SHK
UE’J%JJQ&BHIFEW%%WEH% 2R T S
T AR BORITAR G T AR b 8 A 7 B P PR H R
o 22 E AT 55 R A R R B RS A T

3.2 RFEFARERMIF R FLEE

BRI G K R R A BR KRR TR = B A A
t, 1HIWEﬁjc%ctF£ﬂ7%u%ﬂﬁﬁuIFE%%£ K
GO T 7= G b 2 B R s MR RAIG . AT 4E Ok, [ A
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A1) ] A e it 5 A IR RN T AN W 32 B9 2 A
B, e & R S BTV 2 e A B o, SR
PR BRI TR EAE 6422 A B E 1 KR
B AR R T 22 WY A BT D DT AR, 95 [ R AR KRR
il 5 SR B4l 600 M, AR AR A B A 312
Fae,

o 1A, KGRI T B R S 7E 30%~45% , %
I T IR B AR 10% . ST, S
SR E AR WP R AR S H AR AR He ) a) DLk
) 3.7:1.0, 1M 3 F X — L ALAE 0. 5:1. 0, H1[H
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M T Res i 25 0 SR M AR D Be , R HE K
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2R DL A TL SRR T T A 0 o R 2R
HORE KRR KR 221 DL BB KR 5 e ) K
ARG B B B 4 7
3.3.1  BEERERFR LR AR TOR

FE I R 5 2 AR ORI T KGR R R
WU SR AR g B 43, 38 I BRSBTS R i A
T TR PR Y T A T 6 KRR R AT R S A 5 F R
(R IR, 9K 5 X R AT s S Ak AL B 5T 5
il R SR 78 37 W0 5 R A3 I T TG R AR R AR i, AT DA R
I3 58 ARG ) AP FH o A TR 45 S AR
PR SR Y T R A B R A R 2R
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3.3.2  KFgih

T TH IR R B T S, G A N U TR i X
o 2 R R AR B vy A5 B ) — b g BH 8% F I IR B
W), A KFrf=E Bk R T K, 0% T 8.
KoM ELAT LB U T R AR HE AR R
U M I ke 5 S 29 BRAE o KRR R A B U
A VR AR K ZE TR FE AR S I AR Rk A
FE IO B B AR o 5 G U R AR IO BUK 2R A
FRAR B AR BRAE A7 B L BUASAIG , AR R A7 7 9 3R AR
AU 08 2 T 7 A% BA A ) L BB I SR C O, 2K B
SR — T R 1 A IS S R A% G AR A A L
WA A, E BRI A A BRI G,
FEREAR . HATE IR B CO R KGR A, B &
AR 2%, ol LA L F Tl fe A= 7= . REBCAY JE g A
T EE L CO, Utk ety 7 1 3 1 DL B R 14 L i 45 2%
A IG A COZERBURCR, A& Ml HRE
Il - CO, P 1A 25 B F A il 9 T2, 13 7E 41 °C,
I 1O FF 32 MPa, 2 BCHT [E] 96 min, K55 i /9
PEPCR AT IR F] 0. 785% . HAA T Z MBI F : Kok
>Rk R (70 Bt i) > T
I A CO, T M A L 35 T $E L)

W5 N D38 S AR AR B 1 45 A 3 P DR
PR TR G F1 , R X R R R I B AL RR T R
K WU 75 ff Bly £ B IR 355 v 0 KRR, KRl i
PEHUA T 3K 0.449% . 1 F K R 9 2 Y o R
R, AN B HE B DR 22 i R R T e T
i B A R K a4 A B P ) R R AN DR 1
R, IR BE J f AT] %2 4 A0l & FH KGR o
A, R T T IO FH T B 2 £ o 590 R0t
Tk, BHEGE &0 AR5 2 SR KRR %
F KRR 2 A5 A, R R T A A S T
7 T R )R L AR T R Rl ) %
AR Ty ) K
3.3.3 KinZhi

KRsrZ W FERRRI 2N, 54 850 Rk,
1496 4 4 M 10 2 ZLBE & 2 K5 5 2 19 ) BE A
Gy o WEIE R Ks 2 W B S 08 e s 01 B EE (Bl
A AR W T A B AR A AR AE Y. KR
ZHED W TR AT G, T LG 2 0 $2 BT
ZEBRBEROKER OB RUIEF I, FRHE
L PR BB T R R Th AR R R 2 R i
R B8 o A T2 R 2R O i R B[] RORL R L
5 AE 84 °C 32 $2 15F 18] 206 min RFIR HE 1: 7 B 4518
T, Kar ZHE 02 BUR AT K 2] 66.60%0 . F 58 & F
FHET 4 R 5 POK R IR 45 G IR BUR G 2 0

LW ERE T K ERREOR . AR G K
ZE VR PR AR ) A R R T R SR b AR R R 2
B ST K 2 Y i AR R B, 2 ORIk
860 . Kan 2 WEME Ao, I o T o) B e 24 B
FUF DR AR A 30 1
3.3.4 KRGS

WF G830 2 7 5 I S 5 3R 78 00 45 G AT R B AR
FEUYTT R R R R 1 ) Y ] 70 755 3R
R o W Mo B 7 28 A AR 4 vh 28 R BN EOR 23 5
M) 2F W5 A 1 AU, T LB T — MR 0 T VA 1
R B SRR R IR T T 98 A GRS AR A i IR
R R A T RE T A O R R A3 ) B A 4 L
A FEAT AR B TR Y KR I, RS R LR
5 R WA AR X KGR AT R W B AR T K50 i
o R S R, B T XU O A
it AR T R ARE A IR o X R R R
B A= W B AR AR 5T s IR B R DA R IR T
T = A0 LR 1A Sk S 7E & T ARG I 3 AT
AN B FF B S S BN A S L TR R, RSO B = L
i BRI 2 R B, EL LR T T DA BR R AE R K P
B2 0 e T R ™ Ll SR KR 19 SOD 1
bl o I A 0 & T 1) K5 1 SOD 1 P i 47. 8%,
KB 207. 74 U/g. ik 86 52565 B4l S 1 & 8 A K R
R AR AL T R S

R R AT KR AR R 5 R — A
T, B R R SR A 0 R A v T R R Y &
F v & T i A T AR, 7E N A T S AR BT R AR
M DR o K ek B R FR A B 25 1 o 5 A o A
W R R R WA, T LA N AR
T AR R A T BR O T, [ A KT R R
Pl s B R AR K&, Bl
A RRRFRE TN 568, N8GEE T HE, A D
B L OF HLBA B R RR Y S ORI R R
R BRRRAE S — o A R R R TR T
BT AR 0 IR R 43 R SR W) 9T R T R
FRRY AR SN T R AR . A B R T
DL A OC ™ i i AT B G IF R L i s e . A
T 5% 25 38 o 7 S [ T B B ) A i Ak B 2 10 F % 22
R T AU TR A A W B R i Tk AR
) & B AR B W T RN T T4
SR LR R LY RS BAEM T T2
R 08t 25 P R DR R I ORI 4 e SR R
T TR] B AR A ol A= 77 AR 552 56 g5 A i A 3 UL Oy
45 °C 5 Ak By B R VE A A AR 7 AR R 400
K 70~80 CHA T FrLH B 120 h, R J5 1 60~
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4

s
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+ 40 - it =

S 3R AR BT IR AN L5 AR W 5

70 °C4AF TR IR I 200 h, 5 R & 45 °C, T4
100 ho BFFE N GO R 55 5 800 K AT R, 45
R BT AL TS P AR L S AR R
3 T BR R B 5 & 1 10F5 0 365 . s
I, % 5 PR R A B e R S 1 RN 7 ) 1 3
INAT A . AT E A 1A T B Rk Tk
Gy R JEBE OB SR E IS A A8 E AR AT
TN T AR T R R A B R R A
IK G B B AE 35 %0 ~45% b JFURE & R T 25% .
B KT 5000 pg/g BR S E/NT 4% A
ERTI0OAEEASERT 2%,
3.3.5 Ko

A A A R e G R S R AR B R A
DL R 5 7 g e i), — R 2 8 3 4% F) L m] Dl it
U 5E R IR 2, JF & RO TR N TR 51 ¥
dn, R KRR RN T — T . H R E N R
T b 5 A RN A IE 2238 50 1 Ak K 5 Bk 5 A XKL
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AR O™ il AT A4 o R B 65 B4 B AL, 5 s 19

fity ity SO B 3R AR DR R 6 B O LG, 4R T ™ il A
WP BARAE S RGRR I — RPN L AR R E T
T A S BE J7 AR AL T R, BRI A R G
IR SRR b A JE AL B FL SRS HILBE i 9 A TR
A MRS 0 B s I RE B EE 4l . Pk, 558 %
o B DRI F8 TS oS0 52 ) S e i TG 4 Bk 4 70
X 1 e DR 1 BRI B RN T 22 R R R A B 1 4
SR o TR R — 28 i RO PR i i B F 9, O
S B Bt R RRAR S — R AL
AT . Kops i R 507 dh i R TE CRAT b 2k
JOE FR 7 i, AR REAS A 7 M i RO 7 A, T 3 A
SEAR R AN FEE NN AR E S ST BEA
B A M X )% 2 42 [ A BL AR B R A 7 A KR
AR 4 20 I 77 Ml 2 2 I D 1 A O Aol Al o
JE A 28 5 B 4

S % 3k

(1] BRibe . ZGR2RRT M 2R M g At YL R4 BOR
JiAt, 2004: 59-62.
Chen Q B. Onion and garlic fine vegetables [M]. Nan-
jing: Jiangsu Science and Technology Press, 2004: 59
-62.

[2] Gt s, 2, 0. RFFEARWN 4+ 5 28
BEBFFE[T]. PR M LA = B A i (B AR B2 ), 2014, 29
(4): 47-50.
HouJH, Li T X, Cai W J. Molecular phylogeny analy-
sis of Allium sativum in Alliaceae [J]. Journal of xuzhou
Institute of Technology (Natural Sciences Edition),
2014, 29(4): 47-50.

[3] K. HRSEM DA% M]L dba: AR BAEHK
1, 2008: 65-66.
Sun C Q. Nutrition and food hygiene [M]. Beijing: Peo-
ple’s Medical Publishing House, 2008: 65-66.

(4] 3, TWRUE, 50l Kk & AL G W K R 5% i
J& (D). 22 4 T hE R I 22 i, 2014, 5(10): 3092~
3097.
Wang Y, Xing X J, Jing H. Advances in sulfur com-
pounds and garlic flavor research [J]. Journal of Food
Safety and Quality, 2014, 5(10): 3092-3097.

[5] Zefabs, Phvates, XVUbar, 48 . KRR DI RETE it ST &
U] hEEY S EFE, 2005, 11(4): 20-22.
LiF C, SunJ X, LiuHF, ez a/. Function nature and



AW R

41

[12]

[15]

development of the garlic [J]. Chinese Journal of Food
and Nutrition, 2005, 11(4): 20-22.

EWE . KM ERED]L o E RS SR,
2017, 27(20): 190.

Wang M X. Exploring the medicinal value of garlic [J].
Chinese Health Nutrition, 2017, 27(20): 190.

Lanzotti V. The analysis of onion and garlic [J]. J Chro-
matogr A, 2006, 1112(1-2): 3-22.

A, AR, BRIR, AL R IR M Ay M 2
V& FIOF 52 30E R (J]. vl [l 2 22 5@ 41, 2014, 30(6): 760
-763.

Ma L N, Li F J, Chen J, et al. Research advances in
garlic’s main active ingredients and their pharmacologi-
cal effects [J]. Chinese Journal of Pharmacology, 2014,
30(6): 760-763.

FRANK AROEE . R R T RE R PEARF 5 AR (D], R R
Ak, 2017, 11(17): 79-79, 81.

Zhang X Y, LiY X. Research status of functional char-
acteristics of garlic [J]. South China Agriculture, 2017,
11(17): 79-79, 81.

SN TR . R T % I st R 2 AR PSR (D).
ARAN K=, 2016.

Sun Y L. Study on genetic diversity of garlic (Allium sa-

e SRl

tivum 1.. ) germplasm resource [D]. Tai’ an: Shandong
Agricultural University, 2016.

ET, ks, B, SF L KGR R IR K25 T]
P& 50T, 2002, 2(3): 35.

Wang S G, Zhang HY, Wang C, et al. Resources and
classification of garlic varieties [J]. Preservation and Pro-
cessing, 2002, 2(3): 35.

L, TR . P ERG 15 5 RO T] &
R 43 5FRHE, 2017, 28(2): 64, 266.

Ma Z D, Ding T J. Research on the status quo of Chi-
nese garlic export trade [J]. Journal of Rural Economy
and Technology, 2017, 28(2): 64, 266.

e, RSO, R . T ES i — U R
KRR R Sy 1 R SR AR O 5E [T]. dbJrkd 22, 2019
(9): 164-169.

Yang B B, Zong Y X, Zhao B H. Research on the de-
velopment path of garlic export trade between China and
the countries along ‘The belt and road’ [J]. Northern
Horticulture, 2019(9): 164-169.

Bpfe, T, T 42 8RG8l A7 7]
R K e T ). A B R, 2018(8): 36-38.

Ma L C, Ning N, Yu X J. Problems and development
suggestions of garlic processing industry in Jinxiang
county [J]. Agricultural Science and Technology Com-
munication, 2018(8): 36-38.

L E KGR I A SRS R RATIE ] &olk 2 v

[16]

[19]

[A] /8, 2009, 30(9): 95-99.

Zhang J G. Research on the situation and development
of China’ s garlic export [J]. Agricultural Economic Is-
sues, 2009, 30(9): 95-99.

BROE, BLCH, SRR, AF L A3 KGR, TEA3H
% 8 7 W RORH A IR 2 9T R (1), Bk 5 R BT,
2003, 29(7): 59-64.

GeY Q, NiYY, Zhang Z H, et al. Research and de-
velopment of three traditional flavourings of ginger, gar-
lic and onion [J]. Food and Fermentation Industy,
2003, 29(7): 59-64.

BRI, Rersa R REm CEARD]L bR,
2010(4): 188-189.

Li C W. Study on comprehensive utilization and deep
processing techniques of garilic [J]. Northern Horticul-
ture, 2010(4): 188-189.

RIER MR CRE, AL R RN SR
R BT FE o (7). B dh Tl BH4, 2012, 33(13): 429-432.
Lei F C, Hao G, Zhu L, ez al. Research progress in
the nutritional value and health effects of black garlic
[J]. Science and Technology of Food Industry, 2012,
33(13): 429-432.

LA BRI L L ZRBERID]. Z%: IR R R,
2011.

An D. Studies on the processing technology of black
garlic [D]. Tai’ an: Shandong Agricultural University,
2011.

FUR, £, £8, 5 SR x R 5 57 sy
YA AL P B B2 m [T]. ' BEEE, 2013, 38(4):42-
44, 48.

Wang W D, Wang Y, Wang C, er al. Effect of Mail-
lard reaction on nutrients and antioxidant activities of
garlic [J]. Food Science and Technology, 2013, 38(4):
42-44, 48.

FEH . RF U AR NS [D].
2016.

A R R,

Jiang X. Study on quality standard of black garlic [D].
Tai’an: Shandong Agricultural University, 2016.
FERE, PRUIEY a7 R TR A SO B A R
A%k R BESLLT]. 4™ o T, 2013(6): 10-12.

Wang S L, Chen M J. Establishing a long-term mecha-
nism for healthy development and cracking the price of
garlic spiders [J]. Agricultural Products Processing
Comprehensive, 2013(6): 10-12.

SRARAS, SE4dt, BN KRR TR BESR T
] Bk, 2014, 39(9): 84-86.

Zhang Y S, DouJ S, Li L G. Study on garlic deodor-
ization method [J]. China Condiment, 2014, 39(9): 84

-86.



42 fo itk 2 A 3R R IR RN T 5 e AR A Tt
[24] MR, B4R RO Y 87 O (8 B v m ] Y 2007, 28(3): 243-246.

[25]

[26]

[27]

(28]

[29]

[30]

BEHILT]. RS RIF & 540, 2008, 18(15): 146-147.
Cong Y L, WeiJ F. The therapeutic value of garlic and
the development of its deep processed products [J]. Sci-
ence & Technology Information Development &. Econo-
my, 2008, 18(15): 146-147.

L9 S D A1 R G 2 e 1 G N W )
] @R 5K, 2015, 36(22): 47-50.

Guo X Y. The optimization of supercritical extraction of
garlic oil by response surface method [J]. Food Re-
search and Development, 2015, 36(22): 47-50.

SRET . AL R A 4R TR e T s il B BT S A PR RE Y
WoElI]. AR, 2019, 44(2): 239-244.

Zhang X. Ultrasonic -assisted enzymatic extraction and
antioxidant activity of garlic oil from garlic [J]. Food Sci-
ence and Technology, 2019, 44(2): 239-244.

BRE, FER, A G U R g B
R E PERTSE[T]. b B BR i, 2015, 40(2): 40-43.
LiSY, Li X K, Zhang H. Study on preparation and
storage stability of garlic oil microcapsules [J]. China
Condiment, 2015, 40(2): 40-43.

A . D DRRERT il A IR S 0 v B RO 22 Y O
FE[T]. Bfh Tol B, 2007(1): 117-119 .

Chen X. Study on extraction of garlic polysaccharide
from waste from preparation of garlic oil [J]. Science
and Technology of Food Industry, 2007(1): 117-119 .
B, TR0, SRARAE | 5 m KR 2 EAR R
B H A ARARCT)IT]. il oA 4, 2005, 5(4): 101
-105.

Jiang Q Y, Qiao X G, Zhang Z H. Effect of extraction
conditions on the yield of neutral polysaccharide from
garlic (Alliwm sativum 1.) [J]. Chinese Journal of Food
Science, 2005, 5(4): 101-105.

I, AR, X, S KER 2R 4 s ai Al R
PR BT FELT]. T LB R 2 24, 2007, 28(3): 243
-246.

LiZY, LiS, LiuK, et al. Study on isolation purifica-
tion and antioxidation of garlic polysaccharide [J]. Jour-

nal of Hebei University of Science and Technology,

[31]

[32]

[33]

[36]

SR, HKESFY, BN, AF L BEE R R R W OT &
(7). Brah 5 & B, 2009, 45(6): 51-55.

Qiang Y L, Zhang L. L., Liao P, et a/. Development of
the solidification type garlicin yogurt [J]. Food and Fer-
mentation Technology, 2009, 45(6): 51-55.

BHEE, 5, EEE, F. AMRBEE S KB
NN LR 97 L e B R I e e TR E 4
., 2017, 38(21): 92-95.

Hou J H, Li Y, Tang M D, et al. Analysis of the
changes of flavor, active components and microbial pop-
ulation in fermentation of garlic by lactic acid bacteria
[J]. Food Science and Technology, 2017, 38(21): 92
-95.

iR, XA, SRR, 45 . B0AE 9 & X R MU K
TGP R B S (7], A Tl B, 2008, 29(8): 150
-152.

LulJ, LiulJJ, Xu G B, et al. Effects of microbial fer-
mentation on flavor and active components content of
garlic [J]. Food Science and Technology, 2008, 29(8):
150-152.

0T, BRv e, WEER T AE L KUK B A R LR
(7], " EEE &, 2017, 42(10): 97-100.

L1Y, Chen S L, Shi P N, er al. Research on the pro-
cess of flavored selenium-rich garlic sauce [J]. Chinese
Condiment, 2017, 42(10): 97-100.

SRIE RN . MR AR L2 R B AE AR e SE[D] R
A RERHE R, 2013.

Zhang L. L. Study on preparation of black garlic jam and
its antioxidant activity [D]. Tianjin: Tianjin University
of Science and Technology, 2013.

R, T, NG, SRR G VR A R T 13K
b SRS R (7). [ IR BR A, 2009, 34(8): 64-67.

Gao X, Yan P M, Bai X J, et a/. Study on the influ-
ence of concentration of garlic on the quality of ferment-
Chinese Condi-

4

#

ing cabbage in the fermentation [J].
ments, 2009, 34(8): 64-67.

]

(%t 4 PR )



