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Effect of ultrasonic pretreatment on alkali extraction process and
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Abstract: The effect of ultrasonic pretreatment on alkali extraction process conditions of coral ginger starches
and their components, particle shape and crystal structure were studied with coral ginger residue as the raw
material and extraction rate of starches as the selection standard. The results showed that the optimal process
conditions of ordinary alkali extraction were that the pH of alkali liquor was 10,the ratio of material to liquid was
1:9g/mL,the immersion temperature was 35°C and the immersion time was 3h,and under these conditions the
extraction rate, purity and average particle size of coral ginger starches were 45.37% ,85.12% and 23.06um
respectively. The optimal process conditions of alkali extraction after using ultrasonic pretreatment(the ultrasonic
power was 600W,the ultrasonic time was 100s) were that the pH value of alkali liquor was 10,the ratio of
material to liquid was 1:12g/mL,the immersion temperature was 30°C and the immersion time was 2.5h,and in
these conditions the extraction rate, purity and average particle size of coral ginger starches were 61.54% ,
86.51% and 20.20um respectively. Ultrasonic pretreatment had made the process conditions of alkali extraction
to be improved,the extraction rate and purity of starches to be increased,the average particle size of starches
to be decreased, but the particles morphology and crystal structure of coral ginger starches to be not changed,
they were still round,long ovate,triangular ovate and type B crystal structure.

Key words: coral ginger;starch;ultrasonic pretreatment;alkali extraction;characteristics

hE S %S TS235.9 X EkARIRES ;B X E 4 5:1002-0306(2015)12-0244-06

doi: 10.13386/}.issn1002-0306.2015.12.043

it B9 22 (Zingiber Corallinum Hance) iy 7~ - ik TR BAS, Sl B 2 BB SE AL 2RI )R, B
BRI S AR L R = R, A 2, 2 FR D BRRR , D7) T v €0, R 240 i A 2 Eouk B il

Y78 H 89 :2014-08-26

BN T (1988-), %, M EAT A, E BN FIRE AW TR F B,

*EFAEE AR (1964-), %, Wb, 2%, T BN F AR T RHERE RA G5 @eAT I,
BB . FRTAELFREHMEAFIZIT R GRrHA[2011]605 ).

244 50155z 10m



T ERE

ﬁ.‘%:im}iil

AN o B2 I TE R RLAR 22, B 22 B0 3 m o sl aie
SRR R A D, AT R N S AR LD A S W)
FIR R at i o b S R LLICAR 22 N2y, B
T AR EE PR ALK AE TR TR T R S Rk
g VS S5O , 249 A (B i 2

FUAT, Py 0 SR 3= 2 27 I3 22 1) ks i 2 Y
SRSy 53 AT K I 11 24 BELAE ) S-OURN 262 3 25 19 8 P e
S AIT SRS, T R 22 A TE R T S R LR E . A
T G PR TR VRN 22 5 25 A A oy )i T I 22 5k
YWY IR 508 AR S PR YIR Bl R IR I V5 YL &5 n) 8, A ST
J& T I 2 E R R I T TS . RLAVE R IR B R
U7 BB DRR . W P A P A, Bk B T
v DRI TR 5 25 A7 1T e Ay s i DL 1R 7325 5 SR T Rl =R
B AZVE T ME S v TE B IR H 2, (R B e DL 2B 5
VEM BB LSO IR, SEITE R AR, T, A
SCTER I AARPE B L ZE A A i 24l b, J AT R
I P TUAL BT B B 22 DE R AR I 2 A A T vE
Ao AR AE ) S M AT 5, LA YT DA I ) 222 0 K i) B B A TT
KA AL B AR -
1 #RtEAE
1.1 MREEE

IEAZZ KB 5N B AR RS RS il Rl 22
BEEE ARG R AR R A L T, IO, B N R R %
H s 7K 2B - NaOH FFPAE R « NaCl . LR T 7 R 8
A1 YR TR T DR A < STV R L T IV Ak A AT L T A R A A
E Sk T

Z IR ENL RS SRR A R A T
JYO2— I1 8 A e dtl By e ML 77 0T 2 AR R I
A BRAF; A EE A 200 56E KENDRO
A FE s DZF-1BIL T4 LI BRI By SRl
SRS/ T o N w75 22 S B 1= o S = o e SRR B
TICE e s SRR R A IR A F s UL E
BA RPN IR WA IR A F s KYKY-EM3200
F T s R N R AT B A W] 56100
TIX I ERATIAX. FAS Sy 2 ) 5 HoAth 5256 =555 FH
INER
1.2 XWAHZE
1.2.1 3B 22 ek iR E 7 vk
1.2.1.1 Sk E 7% wEMRREGE40 H 7 ) 3t
B 225 Ky K 5, S H — 58 pH — & B LL ¥ NaOH
VIR S0, THAE B Ry BRI ], AR5 7Kk
3R E HPE, FFAE4000r/min£< A R 2500 10min; 2335 F
WA > 55 50mL G 7K 20l Wik £0 , T 2808 K U i
FIEEE, 12200 H 1 , 25400 10min, WEEDTHE ; 1E45°C
LA RAE P R, HIASUE Ky s BRI, THETHEIRE .
BE R PE AL B 3N TG SIS, B S I(E O S 56 &%
W, HT 2R

W ERED KRR >R RESB S HBLE—K
koo B S oRESAE TR,
1.2.1.2 A A PE— e I 7 EFRRR AT 40
H 05 () DI ) 22 R K K S, SEH — s pH . — e B Lk
MINaOHEF I 563K, 570 — 58 T 28 [V 568 75 U 4 I e
AL A s — B ), R )5 4 .21 11 Jy vk adk

Vol.36,No. 12,2015

ATIERE . T EWm RN

W EREM R AR R FELEZEoKEH
WL K T B IE AR TR,
1.2.1.3  WEZEse i B IR 1 v 4

TEBHHRIUR (%) = )ﬁﬁfﬁ%ﬁﬁ\i; x100 3 (D
1.2.2 WSSk e i T Z 4 i
1.2.2.1 M ARPE I T A4t Bl R HE
Foh G EZRRbR, B G TR p H R L R Y TR]
VR VB 1 PR BT 38 S AR S AR IR LR 2R SR 0 4 R
Ut DN 2K, 2 B L, (39 BEAT 1IEAT 5286, LA LA
ER TS IR (K7 O B S e < C o
1.2.2.2 S A IR —F e O A A diie
7 TIAL B T2 45 A4 IR AT AL A0 S 0 Ak B 1 B A T
SO HIAGRELRE 25CHI 4 E TR SR BN 2R L
VA S AR TIA B e A T AR, ] R R A I 1]
>4 100s, 8 75 L% 3300400500600 700W ; [i] 54
7R 600W , A8 75 IF [A] 4406080+ 100+ 120s -

R FE B T 25 4 A4 i A = 088 75 T4 B 1 B 12
T BT BEAT AR B pH R L L YR I TR L3R
VOt R 1 DA 35 B ] S B pH R 10 BB EE
1:9g/mL & Y035 & Jy 35°C, i Vi 0] 9 1.1.5.2.2.5.
3h; [l 5 ¥ W 6] &y 2h, B8 pH 4 10 < CRBE K L 4
1:9g/mL, & WL 425 .30.35.40.45°C ; [l 5 152 IR
JE 5 30°C B3 pH Sl 10 32 T IR 5] 24 2h, RL L
1:6.1:8.1:10.1:12, 1:14g/mL; [l 78 BHAE EE 4 1:12g/mL.
VML BE 2 30°C L R AL I [E] 24 2h, B3 pH 24 8.9.10.
11,12,

AR e AR PR PRl 32 s 06 45 e UE IR 2R KRR
KD, L, BH HEAT IE AT L8, LU Affy 52 8 75 T &b
B R B B A T2 4

R TR RS IEAZ S 1 R 3R OK-P 3R
Table 1 Factors and levels of the orthogonal test of alkali

extraction after ultrasonic pretreatment

£
C BRELE

KV A B B R D i

(pH) h (g/mL) O
1 9 1.5 1:10 25
2 10 2.0 1:12 30
3 11 2.5 1:14 35

1.2.3  JIr iR B 22 K (R R 0E 59 BT

1.2.3.1 WM FER S 0P W S HGB/T
5009.9—2008 CEx it s I 5« PR K ARV 5 7K 53
Z: L GB/T 12087—2008 (IE H5 7K 43 I 512 = Hk 46 722y 1k
AT 5E s KAy« Z I GB/T 22427.1—2008 UE By 2K 43 ]
FEY BEAT M s 8 T : 2 GB/T 22427.10—2008 (E
Wy e AT A 5 B 2 ) 34 7 5 R I - Z I GB/T
22427.3—2008 G A7 o g U5 W 5z BEAT I A o

1.2.3.2  JER MURLESRIM & HURCRAE S, TN 2K
B b, B EEEE A, RS ), e EERE 2 4
FIGERY W . B TR e AR AL S L e
oy JURE T 35 I B0 J, T AR FBUR B 10KV, 9 HH L BE AR

20155 $128 245



J@étﬂ%&

T Bk

Scence and Technology of Food Industry

PRV R=E7icy Vi gE b A Gl
1.2.3.3 M SSRGS e X R AT S5 A
FEGERT ) B AR g M o I RE S5 AF : R AR AT S £k Cu—Ka
B, A BB A0 2% A 40KV, HEL U 30mA , F I Y Fl 2~
70°, 2514:0.02°/20, 1414 F4°/min .

1.2.4  Hdakbd  SCTFyE M BRAR VE AT, MRS TR £
Bk I A5 RS 5 5K H Photoshop 23 A1) 5 H AR X i k7
HI B ab, AR H LE I HEAT U8R AR e (um) 5 738
i K SE A YA AT e

o= 100b

a

X @

2, 10024 B B i s b )ROAR 1l I K, oms
2 GR5WHR
21 ERdrEmEgNE

1% B GB/T5009.9-2008 [1) 77 v2: I 72 B 1) 22 5k s
SRR R UE R 5 5 2R 45.96%
22 LTEWRRINMRBEIZEHS

MR 1.2.2. 125 BRIEAT S8, 45 e HOE B 1.2
G AT N BRI pH A 10 BHE B A 1:9g/mL 32 V0 B
40°C S IZ RS 0] 2 4h, 7B B A FE R ek i E BCR Ol
42.81% o 1EAT LU0 ITAF IR B o A T 2450 A = Bk
WipH A 10 EH& LE 2 1:9g/mLL 32 IR B J35°C =2 il
S 1R] 24 3h, TEIZ AT N UERY 3R ENZE N 45.37% -
23 BEMAE—EENIZEGNMRL
2.3.1 EFETAGCEE T AP 70 Im R HY
PR e A T 20 4540 (R pH M 10 B EE 4 1:9g/mILL 5
Y A 35°C L i VL IS Ta) Sy 30 1, BEAT EE A T A B

B BALIR] 25 5256
2.3.1.1 AR RBCR s mE ey

SR, PE R PR H AR A P D A D S B SG G K S
WS T i /0N R AR A 4, 2458 75 D) % 2 600W I,
PR B Ko I PR A S O PR 0 B ) i e
P 32 R U T S AR BN, B A B 75 D 3= 1 G
A P IR A TR A A SN R 5 2 o) A O ) R R R
AR Y, T 38 N T S R H RO, T 2k 7S 2
LK CRT-600W) , EM P RIS T o IX A2 A
PAPENERPIE SV NI &I T B SN i UK =g S DI e
T A A T R 8 S A, AN T E R DL
VE I B AR FL B A, AL b, 32 98 dee {4 B 75 D 3
600W o

60

56

g 5 /
48
® i
44
40 , ; ; : :
300 400 500 600 700
BRI (WD

(YR EEVERPIE S R ik e b A )
Fig.1 Effect of ultrasonic power on the extraction rate

of starches
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Fig.2 Effect of ultrasonic time on the extraction rate of starches
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Fig.3 Effect of immersion time on the extraction rate of starches
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Table 2 Results of the orthogonal test of alkali extraction after

ultrasonic pretreatment

LS A B C D RER %
1 1 1 1 1 49.370.15
2 1 2 2 2 48.00%0.19
3 1 3 3 3 50.510.11
4 2 1 2 3 53.73:0.21
5 2 2 3 1 46.810.16
6 2 3 1 2 57.04x0.23
7 3 1 3 2 55.64x0.24
8 3 2 1 3 40.630.13
9 3 3 2 1 59.51x0.17
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Table 3 Optimal process conditions and extraction rate of two

extraction methods
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Table 4 Main constituents of coral ginger starches made by two

extraction methods (%)
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Fig.7 Scanning electron micrographs of alkali extraction and

ultrasound pretreatment—alkali extraction
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Table 5  Particle size of coral ginger starches made by two

extraction methods
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Fig.8 X-ray diffraction patterns of coral ginger starches made

by two extraction methods
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