Hans Journal of Agricultural Sciences RMV/E}Z, 2017, 7(2), 82-96 Hans X
Published Online April 2017 in Hans. http://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2017.72010

Study on the Preparation of Ultrafine
Powder of Ginseng and Effect on the
Quality of Yogurt

Yali Yul, Feng Gao?’, Tiehua Zhang?, Yanbo Sun?

1Department of Food Science and Engineering, College of Food science and Engineering,
Jilin University, Changchun Jilin

*Technical and Quality center, Changchun Haoyue Halal Meat Industry Co. Ltd.

Chang chun lJilin

Email: g_f@jlu.edu.cn

Received: Apr. 16", 2017; accepted: Apr. 29", 2017; published: Apr. 30", 2017

Abstract

The ultrafine powder of ginseng was prepared and its particle size distribution was observed and
yogurt was prepared with Ginseng ultra fine powder. The consistency of the particle size distribu-
tion of ultrafine ginseng powder was 0.713, and the yield of ginseng polysaccharide and saponin
was (22.24 + 0.03) and (6.89 £ 0.09) mg/1. In yoghurt, the addition of ABY-3 was 0.006%, the addi-
tion of ginseng ultra powder fine was 0.7%, and the addition of sugar was 6.5% which determined
by response surface experiment.
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1. 7

A% (Panax ginseng C. A. Mey.)J& Tl E}H(Araliaceae) N 2 J& £ LAY THRR, fEREHEK
ARIZIRDIE[L]. TESEASER. ASZH. ASZREZHEER. $4%. METRS, Bf
HESRRIE INRE . DUA AR Z A S A 25 B /E I 2] [3] [4]-

BEE ANATATE AP H 238w, U SR — i A O il sk i B s SR E I 7 5, SO TE)
RN FR[5] [6] [7]. 17 ERGHAE 7L i i (0 EE B R R, DAL () XU RIS 7% (8 17 5% 52 3 B 105
BR8] [9]. BRWYELESEL: Wy b in Nk By il o3 R LR B 48 R e i ) 45 00— P R B B AL o, NOUER B T 490
WA R A, T BB AR 9 S R N AR, (R LA R 40 ) A il P9 A A K B4 2
ek /LT RE[10] [14] [12].

2012 F[H K DIFEAE T HHE NS (N THE) A R A5 ) (2012 45 17 5)h I A
AT LAHE N &R AT, XN NS IR TFR TSI 7]. S NS S FRIME SRR Y A FLIh AR, I
EAERINE NS 34 ABY-3 Befli . RIS R4 NS U8 3 214565 FI R R
BEFL, JFREA B F PR i D R KB =, AR E— BT I RAR =4 Th s o3 2 T
IIEFL A A P, RV AT AR Py NS 0F 78 SR N 277 i A 7 AT T s ), R kR
B A S P R A e J BA B X [12].

2. MR EHE
2.1 MR EgRE
2.1.1. #E5H

NS (EFEHREK ALK, BiLZ, 34E), ABY-3 HAGTEZRURARAR), SihcE &
AMAERAR, W), ERCEELEETERAR, ahral), AT, @S54 95%), T
KOEACREW T, abral), SEMmAese ), orah), Ak, FRE, BERE, #ER, i
KR, LTRANEI ATl

][l
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212 BESH

73 BERR FEAL (AL 50 X M A 28 4 BR A |1, FW200) , 8 SOk B WL (57 1 A% 0 ik PR A A
WZJ6-BFMB6), 4 1 1 i i (H A JEOL A w], JSM-6700), #GH A (FLE Malven /2], Mastersizer
3000), W AAE (RN E L&A IR AT, 05J02-C), 4 X (3 [ Brookfield A#, CT-3), Hif¥
Iy M (32 [E Brookfield A%, DV-III).

22. EWAE

22.1. ABBRMEE
ETFEREAS, BTN AT R R 2 S AORS, 290 100 B . 200 B,
TYINFBRCE EN LR RS, BBk SRS B T 4°CUKAEA &

22.2. ANSEBRMIIMBREIR
FE BT 3 Sl R NS ok, 9 b RS AR T RO R BEAT L SO &
1 S RURLRAS -

2.2.3. ASBRBHIRIESHNE

FRECE S NS0, K CEEVE N HOR, B2 B 51 5 R 080 1 min, SR 5N
mAr, FCNFE S, FH Mastersizer 3000 O FEACI /2 N S 800 RLEE 73 A5 155 0
224. ASBRBHASZESENE

NS ZHEE RN e KR -0R IR, R PRV I H 2% . RS BRI 0.1 g B A AR,
R IR I 2 28 2 100 ml BB, #1145 1 mg/mil (1756 27 BV 2K VA0 ) 45 « MERA B3 6 ml,
FHZETR/KE S 2 100 mi, )48 6% 1R B (REC L) « WU AR 10 ml, InJisK 8% 40 ml, 4R
Y%, 4000 r/min &0 10 min, 375 FIEW, 0 80% L 40 ml, FIFEAAE R &0, JUIEINIE =759
KSR, B2 50 ml M, E2 50 ml, MAHECH 1.0 ml, Fkk, SRRERIERG 20 IR ECRE Fh A 2.0
ml, FEbrifE T M E WO, A TR S &

2.25. ASHEMMWASERETSENE

NS B BB I E R & R RE-TRERE . bRAEi e sl RS AR 12.50 mg AZ 2 Re, JK
A 25 mL &, WEVARES, 155050 mg/mL ARAESIE &R . BRI IO H . RS SR IE
S 8 mg, ZATM/KESY 100 ml (BRECILA) . 7T7%MBRERERIECH] . VKK M2EH 23 ml ZE13/K B ket
SR TT ml FIRIRER, H14 15 2] 7T7%0BERIE W . /KHAIE T RERIRCH]: Rl BT BERZERKIR S
(1: 1), ¥, BE, BESR. WEIR EYIER 10 ml, ATKZEE 40 mL, FIEmEEREREE, &
B TK GRS G 72, B CEERER, KBZAKET, K 10 mL, KRS I iR =,
TN 30 mL /KYLAI I IE T B, SR )5 7840 PR 4% 30 min, # & 30 min, EH 3 K, SIFATOK, WIEZET,
PR E 25 %) 10 mL B AR IR TR . 1% IEARUE iR 28 10 5 i HEAT I 52 N2 8 B IO A, 4% 10
[Ep e Ry
2.2.6. ASBRHERTPHIESEE T

NS DA FA NS ISR 95, 95°C T K 10 min, A E1 43 CEN KR, 43 CHR:FRM
R IR 4h, BEEBT 4COKFTEREE 24 h, .

1) NIRRT ELALF bRl & J7 i

pH IIISE : K RE S 4 CUKAE B, BB 5 min 5, M PHS-3C & # pH HHlE. K T4T=



R, RFIE,

FERIDE : HFEMM ACUKAE R B, JBCE 5 min 5, SRABE O ERE M B . EH T-F
SHEETAEREHCN 100 r/min [4LE RINE 1 min, & 1s BUE—R, FFEHIBE L, P =w, RF
BIE.

JRRIRTIE . KRS ACHIVKF R ELH S, TBCE 5 min, SRR SGI 2 A S R BRI . 35
TA4/1000 #3k, IAREE N 10 mm, fibk SN 45 9, FIEHEE AN 1 mmis. SLKTFAT =1k, RPH
18-

2) mAEWEE

WETRFLFT I E I W IR LT B84 P 2 B 5 ) MIRS-IML B 9535, S k) 4% 200% 1 22 MR, 20 )
205 121°C, 15min KEFEEAEE 47 £ 1°C. HEFFEERINMASE TS, A% pH 2 6.9+0.1 &£H. ¥
RATUFFE SRR FRILLE 37 CH A &M N % 3d, AT THEL.

U AT B AR 5 = 00 5 U AT B 16 P B R 5 Y MRS-IM B335 38, 253 7549 T C 1) 2006 Fr) 81 4 B 14 7 5
A ERT: XA IR 0.005 g EZA %2 50 ml; B #fE&: LiCl 1 g IIAZEWK 9g; CHERIK: HIRPME
1259 ERE 50 ml. 734it 121°C, 15 min KEEREE 47°C £ 1°C. HIMAZZFHEHR . 5 mlA 1
A 10 mIB #E4R. 5 mIC #ERR TR RS, A% pH %2 6.9 £ 0.1 & . KR Am dFAE S 5 7= 7R
37°CRAEFKMEE 7% 3d, #ATHIE

3) AN [ DA 2 0 R 473 it J5 5 Wi B DA 2 5 e 2 1T S 3 1L 1

© BREERIT

BRI R IR R B kBRI AR A 7] ABY-3(& R INAIE FLAT B . Mg PBEERE . MERR FLAT I8
MIXEAFBE), 43°C&AF T AT ER E R R LR, BMEHI(%)% 0.002. 0.004. 0.006. 0.008. 0.010,
FERh a5 — kK, XL E AR F E M B AN SR YDEAT pH A, RO BRI a8 AR B T TR V% s
HME, LRE T E NS BRY) 1 B A: WA fh &

NS BRI & ) T BT S8, EER BRI E — & I L L ZAE M &4 T,
BEAT M SR IR I 0 8, B RSk BRI LE 1 (%) 0.02. 0.04. 0.06. 0.08. 0.10, 7E 43°C%
PR AT KRB, 0 BTN FE LL BB A S AN SBREEAT pH (. FE. BiAg A8 AL s
R B R S B e, ZRE TN S BRI = .

ERP B N IR L. AR, RS HAMRAINE—2 . ML TZMERREET, X
IR TR I B HEAT IR0, TR RN EL (%) N 5. 6. 7. 8. 9, fE A3 CHM T T RIEERI, 75
P IIAS ELL ] Vb N SRR TDIEAT pH B FEEE. BURAN 28 A TR 1 v S B E , ZRa e
W BB B AR I = .

@ ma LT S BT

TERLDN 3R SR i0 Bl b, G4 ABY-3 IINE . BMASHEINE. WA INEENLREER,
PLpH B 2845 B IS B B VE B 0N T 2548, HE1T Box-Behnken SIG ¥t #iE NSRRI ),
DR 257K P g L 22 1.

3. &R5118
3.1. ASBRBHNAERER

NS ARSI 1 s, 7T LA HE R AR L ANy, RN A 150
BRI KR 2, HJ5 8t 4 RN IR BE AR 2 iR
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Figure 1. The semof ginseng ultrafine powder

1 ASBH#EEER

Table 1. The optimal recipe of ginseng yogurt
F* 1. ASBINMRMREL S

K
e
,1 0 1
ABY-3 7% (X1) 0.004 0.006 0.008
RS BHRIIEY (X2) 0.04 0.06 0.08
IR ERINE% (Xs) 6 7 8

3.2. ASBRMIBRRNES T

NZ ok R BURDR AR 0 A 1 DL 2 B, MR AT LAFE Y 900Uk KL 42 A T 27.469 + 0.14 um,
BURLAR AR LT, IR, 2B RoR I NS 8 BB 0 Al — BMEIR B 1 0.713, HORIFEM MR A, KIEX S
VS, [ 23 A Vg R Dy b Ahr JBE 3 AT B A

33. ASHNMASSHESEEHNAELER

ANSHMM NS 25 B2 FNEHEBRINE 3 Fin, BRASKHIIASZHEERIET] 22.24 +
0.03 mg/L, >RH 54N et BT 3L 490 nm &b WO B R, Xof R T R0 287 s o 1 2 B BT L2k P D
Y = 0.0696X — 0.0086 (R® = 0.9995)l & & Bk &, W LA H BN 208 1) 2 W 2 B B 0 2 AR s 3 rh o 4%
17 100 H A1 200 M HFF A S5k . NS a8 1 10iE 214 %) 6.89 + 0.09 mg/L. KA e Tl
5EHL 544 nm KLFIROEREE, IR N 2 AT bR B 2R BT Bk 7R Y = 0.07858X — 0.02991 (R? =
0.99808)MlIE N2 B B H IR, X HAFRAMASH A2 EETEER A RE@P>0.05), =FRABHK

FEHEEAE 6 mo/L KA
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Table 2. The distribution of ginseng powder in different particle size

= 2. ASBHMMEFIRLS 7 (um)

i D(0.1) D(05) D(09) — ik U
FERA S 4.244+0.04 13.45 £ 0.03 27.469 £0.14 0.713 L

Table 3. Dissolution of polysaccharides and ginsenosides

F3 ASERESRETRLUER

FE NS ZHEN & B (mglL) NZ BBFRE R (molL)
100 H 8.55+0.16 5.91+0.14
200 H 18.16 £ 0.06 6.34 + 0.04
NS 22.24+0.03 6.89 +0.09

3.4. ASBRINEER RN H IR SLEER

341 BERSWHER

1) BRI ERT NS BRI B TR AR )

@© FEAIRINEXT N SR pH K500

ABY -3 AN RN I 6 o5 2 T B [ (1 389 ek N S 9% pH (A R 4] 2 fos . T LAE H, ABY-3
(AN ) T 2 B o R P o T () B A4S N S IR WY R I A TR 1) pH (E S I F BRI, 2 R BT [A]ik
F 7 hJ5 pH AR EIA B (p > 0.05). AR & A IEAR R B[R] L pH {8 5 90 %3 14 2 5 (p < 0.05),
Horb 2y ABY-3 IS IHE Ny 0.002%IN, K% 7 h /2 AR Y pH B A4 15 %] 4.6 LT, ABY-3 i &y 0.004%F
K% 6 h /LA TRYY pH {HikF] 4.6 LR, ABY-3 INJIE N 0.006%H, KEES5 h LA TRYY pH HiA3 4.6 LA
T, ABY-3 ZsIIE A 0.008%A1 0.01%I, K% 4.5h 72 AFRYY pH EHGAE] 4.6 LLF; BEEH M ER
., NZBRY pH {HIAF] 4.6 LUT I RRAR R gD, 256 A s34, T LA E 0.006%411 0.008% A4
AIERR I E

@ BRI N SR YR

HE 3 iTLLEH, B ABY-3 ININEMIIGIMA SRS RIL BTG FREMES, 4 ABY-3
NINEN 0.004%7F1 0.006%F, ZhifEAS LA R (p > 0.05), P98 B -5 A e bh = 1O 30 B 0 8 35 1
Z5t(p <0.05), KT IHABEREIIFEE, K] LU E 0.004%F1 0.006% 4 A & A I & -

@ WA IR N SR WY 5 A 1) 5

ABY-3 AR INEST NSRRI T M E 4 Fia. B 4 qfUEH, ABY-3 FIA RIS XT
NS TRy 1R £ A8 A 52 T B 2 7 22 57t (p < 0.05), AT NS ERWIIIRS 77 KRG PE | #7752 A 122 (p > 0.05).
NSRS (A 52 BE A 38 I 2 IS 38 K5 vk N 3 2 ABY-3 IRINE A 0.006% 0, LA AE {E & oK,
R, AT AR 0.006% A4 & 3& s i & .

@ BRFPIS IR NS BRYY i A TR R R ER I 5

ABY -3 (R AN [E AR I &6 N SRR W0 o A TR 1 R v B s an 1] 5 . IR 5 AT RLE H, AS Y
Fh a2 TR B R TR A S AR R B R R ELRI R R . BEE R E RGN, SUET BEE W ECE A B2 (p >
0.05), &R FLAT 1A I 11 A & B Ak R IR 5 M 22 57 (p < 0.05), BEAG UM AI3G I, W8 IR FLAT 14 (1403 11 1A
TR B BLSEIEIN G AR S, 2SI R TE 31 0.0069%6 T 1% 1 #ik 2 f ok, 57 I & 0.008%A10.01%
ZRAEZE(p>0.05). Fitk, AILAHIE 0.006% A & id & .



ERIAE

7.0 -
6.8
6.6
6.4
6.2
6.0
58
56
54
52
5.0
48
46
4.4 ]
42 ]
4.0 ]

pH1&

—&— 0.002%
—&— 0.004%
—&— 0.006%
—y— 0.008%
—4¢— 0.010%

Time (h)

Figure 2. Effect of different amounts of ABY-3 on pH value
[ 2. ABY-3 BRI E3T ASERYEY pH ERIFZAE

8000

7500

1

~

8

o
1

1

2]

S

o
1

6000

Viscosity (mP.s)

5500

5000

|—m— Viscosity]

T

I T I T

0.002 0.004 O.CI)OB
ABY-3#F&E (%)

I
0.008

Figure 3. Effect of different amounts of ABY-3 on viscosity
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Figure 4. Effect of different amounts of ABY-3 on the texture
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Figure 5. Effect of different amounts of ABY-3 on the total counts of probiotic
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S4B E AR RS MASIRET pH E. FE. . fEwm SRR E IR E 4R,
LS IRy 0.006%H, il 15 2 i N S ER WY I B4 R R B e e, DRI B IR 3R SR B0 e
ABY-3 {745 I &y 0.006%.

2) NSRBI g N SRR 1 EACTE AR 5

O ANSHFR R INEXT NS pH 15

i 6 ATLAEH, BEEHMASHRINEREN, ASBREP pH E2IkENE A ERES. 4
NI 0.6%IN, ASREIN pH {Ef/N. HILATLUEH, BIE &M ASH ol DR R g kB, 1§
Fok B AR BELIRES .

@ ASKis gt NS YhEL B i 0m

M SHEINES NS BRIE e 7 fia. i 7 /TRES, SBMASHERNEN
0% - 0.4%I, ZhREAE K53 (p < 0.05), AT 0.4%0, BB EA AR E (p > 0.05), 4SBT 0.4%
H10.6%H, (AR S .

@ AR InEXt NS YA I 50

A SR IR NSRRI 8 Fix. mEF LG, @MASH AR RN
o N 2 40 PR R 55 RO 738 A S i B 25 M 22 57 (p < 0.05), Xt A S BRUAL T . 3577 I 820 A 5.3 (p > 0.05).
NSRS (1 55 B A R TN S0 3 0 R I A i 3

@ ANSErisInaes NS R Y 5 A= 0 T B B 7 20 R )

BTN S8 BRI N SR W) 2 A8 TRV 1T BRI VR s i i 1] 9 s e tHIEIIT DA, BEE NS H
TR 3G N, R LA TV T B S S AN R, DU B TR TR VR B R IR T R R R,
[ i P 2 A 2 T EARER ) 10° DL b R EHIE BRI S K T DR 28 A AR K

5.0 -
4.9
4.8
47 4

4.6 —

pH1E
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-
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4.4 -
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Figure 6. Effect of different amounts of ginseng ultrafine powder on the pH value
[ 6. BRASHERNEST ASERY) pH K220
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Figure 7. Effect of different amounts of ginseng ultrafine powder on the viscosity
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Figure 8. Effect of different amounts of ginseng ultrafine powder on the texture
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Figure 9. Effect of different amounts of ginseng ultrafine powder on the total counts of probiotic

Bl 9. BRASHINRMEN ASRINGESE BEREEZ I

3) EVEPFETR I N SR I EALFR BRI 5

© ARPERINEST NSERY) pH 152 m

FURBBE AN NS R Y)Y pH E M A 10 fis. BilE 10 nTLUEH,  BESE RS R 0 &L 1
I, ASB pH 2 IS/ G K ((p < 0.05). 4RSS 7%, pH EREIK. T2
FH T EURD RS 0 (3 P T R ) R B, TR S B AR T A SR R IR B R L.

@ HRPFER IR NS BR YR B K5

ETRDHE B I B0 N S IR YR FE R e an 1] 11 Bros . I 11 o7 DUE Y, BEE A R0 s == i) 34
NSRS I8/ NG AR S . I InEA 8% 9%I, A A3 (p > 0.05).

@ FRYFER IR NS BR 55 A 5

FURPBE IS0 B0 NS BR Y B OS2 main 15 12 o BE 12 aTRAE Y, A A RS & A
S ARE B R 38 A S B R BV 22 5 (p < 0.05), X AR WG 3 ISE A 2 3 (p > 0.05).

@ FRSHERINEXT NS Y a6 AE B B v A s e

FLRDRE (8 0B N SR WY 38 A RS s B et ] 13 B B 13 ATLUE L, BE#E A RDREAN N
BB, MR FLAT B B VA B AR B, TS B T S R LR S R R, TR
N TR ) EVRD B 1 U B I A
3.4.2. MR ESEIRZER

PRAE PR R LIR L5 R, DL ABY-3 BN (Xy) B SR INE (X)) I RD BRI & (Xa) R4 (K7
k47 Box-Behnken SE36#tit, HARLERUIF:

L pH fE(Y,) A BiE, FIFH Design-Expert 8.0 F2/5 X} pH (545 Rt AT EIH 50T, 5 H B 5 FEA
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Figure 10. Effect of different amounts of sugar on the pH value
[ 10. BRHERLRINE X ASBRY pH ERFZM
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Figure 11. Effect of different amounts of sugar on the viscosity of ginseng yoghurt
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Figure 12. Effect of different amounts of sugar on the texture
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Figure 13. Effect of different amounts of sugar on the total counts of probiotic
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Y, =+ 4.47-0.090 X, —0.052% X,, +0.028* X, +0.020* X, * X, —0.005% X, * X
~0.015% X, * X, +0.042% X2 +0.037 % X2 +0.057 % X

DARE IR LA B 15 B B TR A(YL) A RL{E, A Design-Expert 8.0 F2F7%f pH B 45 Rt AT mIH T, 15
SHEVEWFESH
Y, =7.63+0.12% X, +0.062 % X, —0.011# X, —0.0058 * X, * X, +0.0093* X, * X,
+0.0073# X, * X, —0.040% X2 —0.053* X3 —0.055% X 2

DARUBCRT B (Y3) e REAF, F1 F Design-Expert 8.0 F2/7Xt pH {E45 R E47 [FIH 2341, 43 H BE 5 24
Y, =+9.11+0.21% X, +0.15% X, —0.072 % X, —0.035% X, * X, +0.012% X, * X,
+0.028% X, # X, — 0.14% X2 —0.12% X2 —0.15% X

Hrfe Yoo pH fH, Y, BRI ETEEEL Yo NI BEEEEL Xiv Xov X 70308 ABY-3 WsINE .
A SHRNINE . ERPHERINE

L EAE I LR A = MEYL, FTUUE I ABY-3 IENINE .. B ASKHIRINE. AR IR
Xt pH AEFISUELFAT BRI ECK, ABY-3 s INE A SR ds N & X iR LA W e mase kK, hgito
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FIRP R IR A = AR 2, LA pH (B PSR PR B R SO0 T 1 5% T T 9 S I IR 7 00 7 T 56,
ST NS AR 7. BRI R 0.006%. A SHRINE N 0.7%, (IR FEARIIE ) 6.5%.
S

ARSI TAEARS] T 75 bk BHL T 354 2 20140204048NY) (42 20140203020NY)ZE I 48 77 4 .
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