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Study on the Development and Stability of Zero Fat Fruit Juice Acidic Milk Beverage
FAN Jun-yan, LIU Hai-qing, ZHAO Shuang, HONG Peng, CHEN Jia, ZHANG lJia-jing, XIE Liu-jia,
ZHANG Zhen-zhen, JIN Dan, FANG Ming*

(Hong Sheng Beverage Group Co., Ltd, Hang Zhou 311200, China)

Abstract: A zero-fat fruit juice acidic milk beverage was developed using skim milk powder, fruit juice and white
sugar as the main ingredients. Single-factor and orthogonal experiments were conducted, with sensory evaluation as
the primary criterion to determine the optimal formulation. Additionally, the impact of different stabilizer
combinations on parameters such as centrifugation sedimentation rate, average particle size, and instability
coefficient was analyzed to identify the best stabilizer solution. The results indicated that the optimal formula for the
zero- fat fruit juice acidic beverage consisted of 2% milk powder, 8% white sugar, 0.22% citric acid, 1%
concentrated fruit juice, and 0.008% acesulfame potassium. The most effective stabilizer combination was a 1:1 ratio
of standardized pectin to soluble soy polysaccharides, with an addition level of 0.4%. Under these conditions, the
product exhibited the nutritional benefits and aroma of both milk and fruit juice, a refreshing taste, high sensory
scores, and good stability. The final product contained 1.05+0.05g/100g protein, 13.8+0.15g/100g soluble solids,
0.05+0.01g/100g fat, a pH of 3.7+0.05, and 6% fruit juice content, meeting the national “zero fat” standard and
complying with relevant health standards.

Key words: fruit juice acidic milk beverage; sensory; stabilizer
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Fig.6 Effects the Acesulfame K content on sensory score
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Table 4 Results and analysis of orthogonal test

Bk 4
S A B C D E PR
4 2 1 2 3 93
5 2 2 3 1 89
6 2 3 1 2 90
7 3 1 3 2 91
8 3 2 1 3 95
9 3 3 2 1 93
K 262 269 270 267
K 272 273 275 270
K 279 271 268 276
ky 87.33 89.67 90.00 89.00
k. 90.67 91.00 91.67 90.00
ks 93.00 90.33 89.33 92.00
R(HZE) 5.67 1.33 2.33 3.00
ESVEES A>D>C>B
Ffidi AsB.CoDs

SRS A B c D E P
1 1 1 1 1 85
2 1 2 2 2 89
3 1 3 3 3 88
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ARGE, BHRAENIK. DU, 4254, Wik, 8
TERIAR ST AT LIS ORMA R I 2R . REESFATR E L
S0, AE 2 HEEME R, FRXCRKE: 0.18%, i
HERTGZH: 0.18%) M TFHRi R4/, 4 0.818+0.02um,
HRAFTEXICRE: 02%, AlEtEREL2i: 02%) . 77
FXLCRES: 0.25%, AlEtERGZHE: 0.25%)FT R
CGRIZ: 0.15%, AVEMERTZHE: 0.18%), FOFHkifsy
124 0.82+0.008um ., 0.823+0.005um Fl 0.827+0.01um, i#
Job R S B P A5 DU 20 Uy 2207 BPRL AR TC W 3 M 25 % (p>
0.05).
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Fig.7 Effects the different stabilizer schemes on the particle size
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Fig.8 Effects the different stabilizer schemes on the centrifugal

precipitation rate
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Fig.9 Effects the different stabilizer schemes on the instability

coefficient value
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Fig.10  Effects the different stabilizer schemes on the particle size

of accelerated stability tracking samples
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Fig.12 Effects the different stabilizer schemes on the

centrifugal precipitation rate of accelerated stability tracking samples
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of accelerated stability tracking samples
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Fig.14 Effects the different stabilizer schemes on the instability

coefficient value of accelerated stability tracking samples
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Table 5 Quality index test results
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Determination of Chitosan Oligosaccharides in Food by Ion Chromatography
LI Tong"*, CHEN Qian'?, BEI Rong-ting'?, HE Kun-peng'?, LING Yu-xin'*, LIN Dan'?, ZHENG Ze-yang'*
(1 Guangdong Food Industry Research Institute Co.,Ltd., Guangzhou 511442, China;
2 Guangdong Food Quality Supervision and Inspection Station, Guangzhou 511442, China)

Abstract: This paper studies a rapid and accurate method using ion chromatography to determine the content of
Chitosan Oligosaccharides in food. It investigates the effects of optimizing different column temperatures, mobile
phases, elution programs, and extraction conditions (such as the selection of purification columns, column recovery
evaluation, choice of acid hydrolysis solution concentration, and duration of acid hydrolysis) on the determination of
Chitosan Oligosaccharides. The final method established involves hydrolyzing the sample in 8mol/L hydrochloric acid
solution at 100°C for 8 hours in a water bath. The hydrolysate is subjected to strong cation exchange solid-phase
extraction, followed by separation using a carbohydrate analysis column (4.0mm x250mm, 10um, with a guard
column 4.0mmx50mm). Water and 200mmol/L sodium hydroxide solution are used as the mobile phase with gradient
elution. The content of Chitosan Oligosaccharides is then determined by ion chromatography. Method validation
shows that the samples exhibit a good linear relationship within a concentration range of 0.05ug/mL to 10pug/mL (R>>
0.9998). The sample recovery rate ranges from 93.35% to 102.93% , and the method precision relative standard
deviation RSD% (n=3) ranges from 0.12% to 1.74%, indicating that this detection method is simple, accurate, and
reliable. The linearity, precision, repeatability, stability, and spiked recovery are all satisfactory, making it suitable
for the quantitative analysis of Chitosan Oligosaccharides in food.

Key words: food; chitosan oligosaccharide; glucosamine; ion chromatography
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FREfm 22 (RSD%)<1.51%.

2,12 UialAEmE R
BUATARAE Y, B i i s W 25 ) ot 32 B0 I Bl A
i OR+AEAER) , W3k 2, ALRAESH T HLHR
YEJR , XFH T 7K+200mmol/L &AL #IA T . 100mmol/L
REALIIA T A+100mmol/L ZFR4H . Smmol/L & &L
W +10mmol/L £ FREN LRI AR it s A A R R e =X, 45
LU, A [ e B S A A R AR v VR B BRI 1Y) L RS i)
TAE—E S, HmRETHE2ES .
213 WEBEFILL
= A Cammam— BT oe i H T2 |, SFaEm . . &
45C WAL B, RS, WAESR, HERIETTTEE —E
B FARERAETEFAIEE P HA TGO . ASZERG T 8 A M SR s 2
Fig.1 Ion chromatograms under different column temperature B R (LK 2), 455 SR AEAS ST (A BE VR i
conditions JFR, 8 P B EEAS, X HARIETC THE.

-1 SR 5625

25°C

-1 SREHGH- 520

3 3 & 8 § 8
8§ & 8 & 8 8 ¢

x2 SERik

Table 2 Reference standards

PRI S K44 K MU RN

(B2 A AR E &5 b Rl A0 R A2 200 FLBAYIIE ) (GB 5009.8—2023)R"  7K+200 mmol/L A& LA BB
OKA w0 AL AL I e B @355 ) (NY/T 3943—2021)F" 7K+200 mmol/L ZURALIMIAIR  BREEVENL
KB B3 B S BTRL A - ZUBE AT R 22 2R I 2 i)
(NY/T 3902—2021) &
CREK s v A b ROBE | TRERE ARATRERIZE ZER I 25 (i) (NY/T 3163— 60%7K+40%250 mmol/L

K+200 mmol/L AL BRI

o SRILH BB

CH DB PR A B BRI A T 2 ) (SN/T 4675.6—2016) L 200 mmolL UL
10%100 VL GEA AN

CRIESERER %5 1 W03 EILIE R H25) (NY/T 2889.1—2016) ™ L —

+90%100 mmol/L Z 4N

oo, A2 UG olT02) &7 [F]_ ESUGOD R XA 2.2 REGMEE
221 FAFERYEERE(RP . SCX 5 BH 2 1 3c 4t )

RP #2000 2L = LR IR AR M P e B gk 1
BT, KEREER P RBOKIER T, W57 AR PR ROR
M2 . BREE Y RIRETE VRS, J A4 R 1
e B 7 (3 (1C) 7 i REUE FERIPE . 1T SCX [ 41
AN SFOR] AR R RE Ak e, 38 el R e Y 7 e P R
Ty B A e alh PR IEAL S, AL ORISR T o

K R I T A DA PR S 5 se HepL Fs KARELAE T, T SS SEREIRK A
LT  » 2— S SR A + 3— 425, A— D AK SN, RIS, HIk SCX HEXT T
S-Sl 6— RN, T—FL 8— 2 1 HIRTHE IR PEPE SR . RP AR S A i AU ACRAS

B2 B8 MELREETFaLR e, A EIAYCR LR 3, MR, Bk

Fig.2 Common elution ion chromatograms of 8 sugars WA 9.125) , FEAELETHR, 1 SCX HsZ & i A
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140 - RREER- 0125
120
100
5 =
3
4
2.
oo 50 160 80 200 250 300 30 %00
54 0] min)

SCX HESE S
B3 AESEHEFETEFRILE
Fig.3 Ion chromatograms under different purification column

conditions

222 VEBHE DL

Martens D A 45 % i FH 5 R P PH & F 3¢ ¥ 4
(3mL, SCX){f:-EEE LM, SCX MR 3mL K w2
KRBT, JH SmL 0.3mol/L hFRTENG, £ s AH {4
TR 22 PP R I 2 (HPLC-RI) %E A Hr @ S AL &9
TES7% WA ST B |, AR SEE00T b5 FH B 54 A: Wiz
R SEAI RN, o 10mL K sp Pk KBRS 24T, 4y
I 0.3mol/L RFRIA T 0. 1mol/L ERFRIFWMVERL, etk
PRI AE F O . 450 BR 0.3mol/L FhMRIA P
1 EARIER A B A RIS, 1T 0.1mol/L ARV R e B
Pr i AR LT

750

625

50.0

Wik [nC]

375

250
125
00

250 30,0 350 400,

200
4 o] min]

0.3 mol/L £RFRIF I

(1 SO 41 - 12325

WiF (nC]

00 50 100 150 250 300 350 40.0

200
14 f6] min]

0.1 mol/L #h IRV RN
4 EMERERBRBTRRES FELEE
Fig.4 lon chromatograms of eluents from solid-phase

extraction columns at different concentrations

223 AEENEE

SNV B A 4.404ug/mL MIFRIEA R, 3 SCX [ 4H
FEIORE S5 I 58 YR BE Ry 4.4716pg/mL, #E FILZ) S 100.30%
7 25 SRR B AL D R 4T

W]
z
]

20

128

o0
150

50 100 200 250 300 330 00
14 ) fmin]
|
| BRER | il B3 CEETTY [ | maR
min nG*min nc % % voml__
T 7235 | 2183 00 | 10000 | 44716
21.893 46.728 100.00 10000

B 5 hRAEERAR R E T E
Fig.5 Ion chromatography of the standard solution column

recovery

224 RISV IO () HEHE

HER AR BOH [ RE 45 1g, B4 A 4 32 50mL &0
B, I AIMAME R 6. 8. 10, 12mol/L HIERFRIF R A
25mL, RAVEITEEREE, PikREL, 7E 100°CKIK
S FIEATER K M 4ho FEHL ImL FR/K R 2 SOmL 2.0
B, BOECE TKBRZET, ZET)5 4 20mL —Z0KH
S AR, KGR S AR pH L 7205, ERE
25mL, HUHP 10mL 5 0.22pm JEE S K A SCX H:drk .
SER TR, WG R RRVREE R, W A B0 A e v AR S
KIGIN, SERRRA AL 8mol/L i), WA K. It
SR FRRMR BE I, Hh IR ARG . AR BRI L0 R
Smol/L ERMRVA WK AR 7C S0, 55X R C5 A IBIFFE LA K
PRUECE AR SERE R 56 1 50 AR R BEZ5) (NY/T
2889.1—2016) K fift B —%, Jr=mgA AR,
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[Owo 171 TiT
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B 6 RREBKEERKRENESREEFRILE
Fig.6 Determination results of different acid hydrolysis solution

concentrations and ion chromatograms

22,5 MRKARBT Bk RE

WER BRI 7 Oy AR RBE i 45 1g, 43948 S0mL %504
e, TN AR B R Smol/L (SR FRIA WA 25mL, JRE
JE e S OB R, Bk K, #E 100°C/KIEHHEI TR K
fiit 0. 2. 4, 6. 8, 10, 12h, FH ImL BR/KMF#E % SOmL
B, BOECE TR, RIFH 20mL —4Zk
PG AR R, KRR pH A 2 7405, EARE
25mL, HWCH S 10mL 3 0.22pm JEE% % ZE 10mL 6
&, 10mL HET SCX MG E AR 10mL, 45 RWoR, 7F
] — ¥ B Fh BRI ROK R S5 T, B SL A4 W 1 g 1o PR B
W RE S AT /N, 8h K S I I T B K, 10h ~
12h WETET R/, TTREDE 5 7E RAELE AL, STaEmsh &
SEAAREA D R OB AR L, BAARL B-1, 4-HE
PR B A, HC X S S 8 A8 10 43 7 45 K A R AR
FHETS | B S A A RIS

a5
=401
*535,
230F
s
10

sk
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4 6 8 10 12
i [H] / min
B 7 FRREBRKES KN ES R

Fig.7 Measurement results for different acid hydrolysis

durations

2.3 JrEFEIE
23.1 ZMEXHR

TE R BB, SRS RS I I E
AR RO PETS A& 8 fiR, 1=4.9123x-0.0734, R’=
0.9997, Z5MRFEW], FHMAPETE 0.2ug/mL ~ 10pg/mL ¥
FE P S0 T Bt R PE E R

- —m— 5 on]
=3[ y-4.91232-0.0734
E Sr R=09997
B350
£2l
Exl
= 15 [

10 =
i
Olf\\\\\\\\\\\\\\\\\\\\\\\J
0 1 3456 78 9101112
WeHE / (ug/mL)
B8 ARifEHZE
Fig.8 Standard Curve
232 JrikmnjeR

R T UE D IR R T 3 S S B e e SR Y
Tt BEATIPAL . AREECSE g0 % B e & A A
) (GB/T 27404—2008) , K TL 0V FE (19 43 B 0 S i
b, IR 3BT AT ARG, AR S B v SR
JE S ARSI A3 BT I AR S T S TR R, R L TS e
BEE A%, B IR, KRS GB/T 27404—2008, @Rl
KPR T o RS . RN KO AR I S g6 4
BN 3 FrR . AR, S EIRAE 97.52% ~
102.93%, AHXIHRifEm 2275 0.32% ~ 1.74%; ks s K-
M, SEX ISCERTE 96.63% ~ 100.00% , FHRHR i 22 3 [
0.12% ~ 1.41%; AR KFIE, P2 I TE 93.35% ~
96.18%, AHXFRIEM 22 1 0.38% ~ 0.88%. LA hndwmlfk
SR NSO AT, UEBA AR A AT

£3 FEEKE

Table 3 Method recovery and precision

e ARME Bk SEfE, e Pl AxTE
g5 Ad/(mgke) Flug (mgkg) % /%  fEW%
2555.73 102.72
1250 253471 101.51 101.43 1.31
2496.01 100.06
4821.61 96.63
ER
; 2500 482538 96.72  97.02 0.63
HER 2
4884.30 97.73
943496 95.01
5000 955634 96.18  95.41 0.69
9437.30 95.05
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5% 3 5% 4
KR AR Bk Samifly  mh SEXE AR Feihdhi's MELEAR/ (mg/kg) “PHMEH/ (mg/kg)  RSD/%
45 fl/(mgkg) Fug (mgkg) H/%  F/%  HEW/ % 111979.52
2540.73 101.69 [E AR 2 111098.31 110808.77 1.21
1250 254842 102.63 10242  0.63 109348.47
2561.98 102.93 3396.20
. 4856.64 97.23 AR 3 3434.20 3402.15 0.87
o 2500 4999.00 100.00 98.71 1.41 3376.05
USEN!
4943.02  98.90
9320.16 94.12 3 it
5000 9353.13 94.09 9385  0.46
933525  93.35 AR FTE 100°C/AKIE T, HEdh A 8mol/L EhFRVA
2498.01 10020 KA 8h Ji, KB 2 B A A A U, SR
1250 249349 99.64  100.00 032 IR, AL T —FP e R S E PR A S
2500.75 100.17 FE S RTIN o SEIREE IR, ATy AR AL B
. LT3 981 {6, WREERBOT IR, FEALTE 0.0Sug/mL ~ 10pg/mL
Bk 2 O 2500 4879.97 9778 9751 0.9 J5R A B B 2 W) LA BT RO R X R (R™>0.9998) , K
4808.21 96.65 [ g 95 P 93.35% ~ 102.93% , 77 Wkt 38 2 M XA o Bt
9436.93 94.86 2 RSD% (n=3) 7E 0.12% ~ 1.74% , & W% Ko 01 J5 v i e
5000 949820 9521 9522 038 WERf, ATEE, PERR . mEME. RuENE. IR EIieRY
9300169358 Bkt TR SRS BT
238591 95.57
1250 245545 98.65  97.52 1.74 53 30k :
2460.2298.33 (1] SKiise. BT T 48 S SORRA 4 SR T BT FE R, o
i 486003 97.22 Mfh,2024,49(11) :205-212.
5 60.8310 2500 4858.28 97.19  97.14 0.12 [2] AT, 240, X 45, 55 D RENE 2 SR 7 £ 5 AT I T 5 4
4841.78  97.01 [J]. B FEE S5 IF 4, 2023,44(22) : 218-224.
9535.76  95.21 [3]  ZE50%, FUUZS, (A, 45 S SEME R A Ui e R LA £ R s sl
5000 9408.44 94.59  94.45 0.88 TATFA) I FH 2R SR [ 0], £ 22 4 o o RNl 274, 2024, 15(3) : 1-8.
035899 9355 [4 8 SCHR . FESERR LS S U ERI S LR SE[D]. 7 5 o BB K
2E (P ERE BRI ) ,2023.
233 PRI [5] AT BE T8 1 T4 2= W5 58 SIS 45103 1 S L 2L PR 4

ASLIGXT 5 AN FERES AT, 45 R 4 R
SIG 2 L R SN K RSD%<1.21, ik BT,

R4 FHEBEEEREAR

Table 4 Method validation assessment results

FERRRS  IESEE/ (mg/ke) IO/ (mg/kg)  RSDM%

7120.93
FEARTRL 1 7129.32 7088.89 0.89
7016.43
5180.28
FERBER 1 5190.14 5188.84 0.15
5196.08
9412.69
WK 1 9377.61 9402.23 0.23

9416.40

D). T8 TR K2, 2023.

[6] XUEme, TRAEAE, ok, 5 BT A I 5 rh e SE0E & B
WEFE[I]. B b2 4 S A 2412, 2019, 10(10) : 2877-2881.

(7] R BRME=2, 4 H Bk 88 1 i PR I e 58N 3 (0], 259 53
Z%i&:,2017,37(11):1973-1977.

[8] 40, S8BT, A7 #f PMP A I ATAE HPLC 1 5 e S b rh 2 A
AR E[I]. B A, 2024,30(23) : 199-2014217.

[9] F5FBE, T2 BRIEE 4 HPLC-ELSD LI & 75 SRR &
A A RS R T AR B AR EEH 589, 2021 (1) : 182-
185.

[10]  HhEs, Semess , Jo e, 46 AR AR /b HPLC L 7 B AR R A BE 11
SESEHE. A T,2019,5(3) 1 16-19.

[11] AL, B8, BHLL 46—l i PR e SRR e SR 28
A EE L[] AR R S, 2025,37(3) : 753-760.

[12] JE 8, ZR08 , JE A, 45 6T 20 AMG I % 1 52 SE R (il i 5

A [I]. BRAEAS G (k5500 ,2021,57(8) : 698-702.
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2020—2023 4 = Td B WK thi sk B e
{5441 S0 5P it
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(EMBZERMARIULAFR, = RBU 650000)

OB SCEEGEX 2020 42023 R FE AN 471 HEORRE K B EAER ST, RIS
FEARRE TR K APt AR AR B BRI 20 SR, K R 4.2% , i AN AR ALY 71.4% , Herp ] —HHc iy 5 O
i ARG T SRR IR R A 3 DU, o5 20 HEUCRBARREAR Y 15% 5 A7 3070 MR Al EE A0 1 e i AG
AR T b7 100% . S5 G2 HuH S TR AT S0 AT , 50 o B EFL I A 14 DX4) HR B PEOBUREN 20090 25 o i 11
MU, B0 , 2355 P S B AR A A ) A 7 i R EE AT 1 2 A 2% M AR R TR /K o S B S A B T 4™
AJEUIRL I RIS R S R B T BT X PR BB 4G, LA A e 7K A S99 e Al P O T B (R 2By AT AT 2
L,

SEHEIR : AR s SR B R 5 DD 38 5 B 42 it

Statistical Analysis and Prevention and Control Measures of Pseudomonas Aeruginosa Detected
in Bottled Water in Yunnan Province
ZHANG Xian-di, ZHANG Zhi-guang, WANG Gang*
(Kunming Zhenming Food Co., Ltd., Kunming 650000, China)

Abstract: Through statistical analysis of the supervision and sampling data of 471 batches of bottled drinking water
in various prefectures of Yunnan Province from 2020 to 2023, it was found that a total of 20 batches of Pseudomonas
aeruginosa were detected in unqualified bottled drinking water, with a detection rate of 4.2%, accounting for 71.4%
of the unqualified batches, of which 3 batches of 5 samples from the same batch were all detected with Pseudomonas
aeruginosa, accounting for 15% of the 20 batches of unqualified samples. In some states, 100% of samples were
detected with Pseudomonas aeruginosa. Combined with the field investigation and analysis of various states, the
detection areas of Pseudomonas aeruginosa appeared in Xishuangbanna, Honghe and other high temperature and
humid prefectures. Hence, the causes of Pseudomonas aeruginosa in bottled drinking water in various states of
Yunnan Province were analyzed, concerning the climate of the prefecture and the production process of bottled
drinking water. Targeted prevention and control measures were put forward in order to provide scientific and feasible
reference suggestions for the prevention of Pseudomonas aeruginosa in bottled water enterprises.

Key words: bottled drinking water; pseudomonas aeruginosa; cause analysis; prevention and control measures
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TP, S AR EIR AT o, BORBEZ I REE . 2
e Al BN IS BB S RS AR K o AR, A
A MBI B KA, MK RS 22 AR5F, FRE
A P G S PR RS DRI (L A A IR K T A A
TRBRERY, 2017 AEL0I NG SRR A 16 M H B A I —
PR R A A F AR B A 2SOk, 3 Ak 45 NIREIRTS
FAEMAREY, 2021 4, 7EBEPT A YL I R IR H K
WEERAS 277 Sk, o, 222 HEUCHRREK, K R 4
AR 37 bk, KoM 16.7%, 2016 ~2022 4,
FRTT LA K AR 485 40, Horfr 55 4375 6 H il 2 M1 B
B, AR 11.34%; P 2022 4EATE R K 1Y H 44K B
MBS YR, T 14.58%°, 2022 4F, PRI HIAK
204 HERARREALBEAR K T, A 55 HEU A S 5 TR A
KR 26.96%7, 2020 4 ~ 2022 £ RA T
B R ST R R A AR FH /K B 2 A W B (48 9
KB, 44T & B4R S A5 P M A B AR KA B A 11
Kokt AR KRN A B EA 47.06%, FBtal L, 4
SR P T L B Ry AR 2B K R P — T B AR, 2 5
MBI .

1 SBEREN NMEREE

FRETE 1994 05T S B R 7K v P A 4 2o A1 B o 7R
(Pseudomonas Aeruginosa, PA). 4% {5 5 fd B S FR &k ik
RO, R TR K T i S 3o Tl . IR AE RO
JE5 AT H & AR B IR AT (25°C ~ 42°C) o FTLAHET 32
FEAETIRATHY H R A6 v, R o i T 0 X b e
RGN A B EAE S B B G 0 e 55 1 AN AR
Fo WMBMEBA B Bl BRI AREK
FHE BN & K &S5 R IETS, R AR AL
IR IR AR R . WOIMAE SRR s R IE AR b
Pigis NG S B e, Rl st IR
SIERE . UK, IR AL IR RGERGY, TR
SHNBURE . PR, PRZ . TRIRSE . A ANHRTL O, Hisk
i B0 P B AR R I 2450, Rt E E X e ek
BRAE ™, B X A 2% B R TR 0 1 T I TA R RUOAR B R
A, H 201545 H 24 H R IE 2S00 Y KRR K bR
(i E R 3K HIK) (GB 19298—2014) B
K A R R P g A T 2 — AR 250mL KA R Sk
RN AR, TR A T R AL R T A T4
SRR A A A

2 ZEEEMMERAK PR AR R EE S

B ARG B 3, RO AT e m i
AHMRGEY B, FELIRW] ., K&, W, &, 7

R mREh . SCi . REHE. EUR . ALIWAEIXHEON E, &
1, 3R 2 Geit 1A VUAF 2 i 48 A5 UM D ARG HE 5 4
IR A T DL, WA 1.

R 12020 & ~ 2023 F R EERFEKEN A EEES T
Table 1 Statistics of the pass rate of bottled water testing
in Yunnan Province from 2020 ~ 2023

MR B SRR AERI SHR%  AEHR%

2020 4 59 55 4 93.2 6.8
2021 4 125 118 7 94.4 5.6
2022 45 145 136 9 93.8 6.2
2023 4F 142 134 8 94.4 5.6

2 2020 & ~ 2023 7 EE MK RE A EE HEGE ST
Table 2 Statistics of the detection of Pseudomonas aeruginosa in

bottled water in Yunnan Province from 2020 ~ 2023

Mg HAdt SR HAd

T i (T\l I
FOE K B Bl ik AR T
e Ik BR% /%
2020 4 59 2 2 50.0 50.0 K&

: HEIH PR

2021 4F 125 7 0 100.0 0 e
. SCilr R
2022 4F 145 6 3 66.7 333 S A
S ENTITD e

2023 4F 142 5 3 62.5 375 e

WIS BAE T T 4 AR S R R K R
B AR, AR T H AL A R, 4
SR AP B ARG T R e A ) T AL T E A R 3 A
WK 2 A R R K T AR 2 il ) G R R 3R, HLAR 2
SRR ARG H FE 200 A TP ARG . £1T A5 X

B T R % 1 24 WA A B ) AT L i 3
BRI E A 2016—2019 AFAD b 424 W Bl 25 5
N AR KBRS G A6 R OB R A% 3 1Y 35.75%,
DI IR AR B RN T, (i 77.56%, HP SRR R
MBS AN 72.92% SRS BLEA I BAG HARA R
BEIn%, hEBRZ, BEME RPN, Tz i<
A X TR AR T B SRR A
BT o AR R R X, P E ALk,
ml ., i, WA ELSFE, FIb, AFEHIX RS
PAFTE RS MW Joyl. W PRGN H X ]
J& T SR (R AT, R A R TR K e R P T A
HRASE ALK, F LRI, R R T 0 A S YA
B R BN, AR FH A A A 7 DU g 32 T o o3 X3
fEAR AT SR 5
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3 REEBASKRESERRENEER

3.1 A

AP Y R A R TR A T G | R A AR R A
AN HPRE, RIAE T NAFAET- P32 0555 50 LG I
TR R R, 577 i B Ml Y b AN BRAR S T A, 0
ZEARXT A B

BT A BRI 53 T AE A HR b i A 7 A A 2 i
HIER I B UIEA% LIS B2 Bedad BEIEBH 5 T B id T4
A Al R ST A R A AR B, AR AL T TAE A BB
MERARE AT — IR e A

Ak R E o B T AR AR REE, SR AL T R
IS H, EAIEIIREY AR . AN TAE S
HXAT ARG . OCHE A A PR E LR OK AL B | e |
CIP). CCP M Zl i (R . MEHENE . %H) . Jim%
G SHRAT R SEAE OGN, RN S ERE AN LI A TR R
I, PRUEAE T N BB RE S R A5 A R TP R 2

A Al BB A B R S BE 0 AR 50 53 HAS S 0 &
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Process Optimization and Antioxidant Properties of Astragalus and Codonopsis Pilosula Drink
ZHU Ling
(School of Food Science and Engineering, Zhengzhou University of Science and Technology, Zhengzhou 450064 ,China)

Abstract: In order to optimize the formula technology of Astragalus membranaceus and Codonopsis pilosula
beverage, the extraction technology, product formula technology and antioxidant characteristics of Astragalus
membranaceus and Codonopsis pilosula were studied through single factor experiment and response surface
experiment. The optimum extraction conditions of Astragalus membranaceus were as follows: the ratio of material to
water was 1: 30, the temperature was 60°C and the time was 1.5h. Under these conditions, the soluble solids content
of Astragalus extract was 1.84% and the light transmittance was 60.79% . The optimum extraction conditions of
Codonopsis pilosula were as follows: the ratio of material to water was 1:20, the temperature was 80°C and the time
was 2h. Under these conditions, the soluble solid content of codonopsis pilosula was 3.46% and the light
transmittance was 66.01%. The optimum formula of Astragalus membranaceus and Codonopsis pilosula drink is as
follows: Based on the water quantity, 51% of Astragalus extract, 71% of Codonopsis pilosula extract, 3% of white
sugar, 0.04% of citric acid and 0.1% of sodium carboxymethyl cellulose were added. Under these conditions, the
sensory score of the product was 93, the soluble solids content was 5.05%, the pH was 4.31, the total flavonoids
content was 105.30mg/L, and the total polyphenols content was 362.25mg/L. The DPPH clearance rate of Astragalus
membranaceus and Codonopsis pilosula drink was 74.78%, its ICs value was 0.203mg/mL, and the clearance rate of
ABTS was 69.79%.

Key words: Astragalus;codonopsis pilosula;process optimization;response surface;antioxidant properties
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Fig.5 Influence of extraction temperature on the extraction effect

of codonopsis pilosula
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Table 3 Experimental design and results of Box-Behonken

response surface optimization of astragalus membranaceus and

codonopsis pilosula drink formula
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7 0 0 -1 1 80.6
8 0 0 1 1 81.2
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11 -1 0 0 1 80.5
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15 0 -1 1 0 86.1

5% 3
st A B C D Y
g EICRNE SRR LD PR R
T (ORI TR TR 4h
16 0 1 1 0 88.4
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27 0 0 0 0 91.5
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Table 4 Box-Behnken response surface regression model anova

results
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A 1.47 1 147 219 0.1609
B 0.48 1 048 072 04118
C 3.74 1 374 558 0.0332 *
D 58.52 1 5852 8724  <0.0001 i
AB 1.32 1 132 197  0.1821

AC 13.32 1 1332 19.86  0.0005

AD 0.36 1 036 054 04759

BC 3.24 1 324 483 0.0453 *
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Table 5 Physical and chemical indicators and microbial detection

results
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Fig.13 Total flavonoids standard curve
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Table 6 Product antioxidant property and antioxidant content test
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Development of Low-sugar Rice Milk Tea Drink
ZHU Xiao-hong
(Shanghai Kangshi Food Technology Co., Ltd., Shanghai 201103, China)

Abstract: Using rice slurry, jasmine tea, sugar, erythritol, sunflower seed oil, and rice protein as the primary raw

materials, and adopting sensory evaluation as the key criterion, this study determined the optimal extraction

conditions for jasmine tea through single - factor experiments and orthogonal experiments. The optimal conditions

were as follows: tea-water ratio was 1:40, the extraction temperature was 55°C, and the extraction time was 20

minutes. The optimal formula of the low - sugar rice milk tea beverage was established as follows: 10% rice slurry,

25% jasmine tea extract, 4% sugar, 1.5% sunflower seed oil, 1.5% erythritol, and 0.5% rice protein. The low-sugar

rice milk tea drink has natural aroma, full-bodied taste and abundant nutrition.

Key words: jasmine tea; extraction; rice; milk tea; low-sugar
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Table 1 The table of orthogonal test for tea extraction
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Table 2 The table of orthogonal test for material content
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Table 3 Sensory evaluation standard of Jasmin tea extract
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Table 4 Beverage sensory evaluation standard
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Fig.1 Influence of proportions of tea and water on extract
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Fig.2 Influence of temperature on extract
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Fig.3 Influence of time on extract
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Table 5 Results and analysis of orthogonal test

A B C
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1 1 1 1 76.24
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Fig.4 Influence of Jasmin tea extraction content on beverage quality
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Fig.5 Influence of sunflower seed oil content on beverage quality
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Fig.6 Influence of rice slurry content on beverage quality
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Fig.7 Influence of erythritol content on beverage quality
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Table 6 Results and analysis of orthogonal test

A B Cc D

R RER SRR JORK deEEE
A% 1% 1% mo
1 1 1 1 1 75.69
2 1 2 2 2 87.80
3 1 3 3 3 82.63
4 2 1 2 3 86.69
5 2 2 3 1 91.86
6 2 3 1 2 90.15
7 3 1 3 2 85.96
8 3 2 1 3 83.23
9 3 3 2 1 88.65
ki 82.04 82.78 83.02 85.40
ks 89.57 87.63 87.71 87.97
ks 85.95 87.14 86.82 84.18
R 7.53 4.85 4.69 3.79
H#EA>B>C>D
ARG A A:B.C:D:

XFSRAACASHEWL . SEAEHFI . ORI TN 5 8 M e o
JERE, A RARE TR IE SR IR 45 S 0 R iR . X
7 i SRR b T ) S i R bR BRI Sk SR AT A AR
W SEAEFFM . ORI . TREErREE, B4 AB.CD,

B O oL A 43 000 R . SRR AT ZETR 25%, ZEAEHFIH
1.5%, FOKHK 10%, FREEHERE 1.5%, BLiT, fRHERILAH
FRANAEA SORTIE B EAR, 28 SORMRAE TR, AiHRGE
& I U ik 762 8

3 B

ARWFTETIFR T — AR LA ORE, S BB R S0
S IEASIAES, BE TORFIER B AE R . B0k
e 1:40, ZEHUREE 55°C, AHUH] 20min, I 23R K
B HESE . SRAAEFLIIE | BRI . 1580 FefE Rl
W R LW 25% . ZEEFFM 1.5% . KoK
10% . FAREEFHEE 1.5%, DLECIT =5 SRAERLE . K
KEFEK, WSS, DR . AR, R—kal
YRR LA, £F 62 I 2tk RORSEnk | fg
S AR R, A SRR SRS ST B AR ES

5% 3k

(1] JeHEse, sk, XV EAT, 5 WIS TS i B A ot R 0] it Tl
2022,43(10):197-202.

[2] #h& BB, £ 5 PRI TGS (1] 7 R,
2020(1):63-64.

[3] ONG A K S, PRASETYO Y T, LIBIRAN M A D C, et al. Con-
sumer preference analysis on attributes of milk tea: A conjoint anal-
ysis approach[J]. Foods, 2021, 10(6): 1382.

[4] ZEYCERfEL T AR ZE 514 GB/T 10789—2015 okl I [S]. dt
A EBRET A, 2015,

[5]1 PVATE P, XA, 25 RGBTt e K v FBRR (] v 5L
Ml,2023(9) : 119-124.

[6]  XIVEHE, Tk HE . ORFLYOR & T EBFFE 0] OB Tlk, 2011(5) «

35-38.
[7] B SCFKYRHA IV 7 ik SR 5[] T R Talk K241, 2008
(4):18-21.

[8] (i I ASMARE AL T A ) RAVDIRE 2 — 28 bR i 32 B Fobe
HEPRZR[I]. AT, 2020(1) :68-70.

[91 Mty Ardfibds, M , 45 . =FhASUORERT/INBR I 38 & b %00 BT AIE
Cyp3a.Cyp2el B5ZMI[I]. I R 245 B2 2% 53R Y7, 2011, 6(1) :
5-12.

[10] KIM S, RUENGWILYSUP C, FUNG D Y C. Antibacterial effect
of water-soluble tea extracts on foodborne pathogens in laboratory
medium and in a food model [J]. Journal of Food Protection,
2004, 67(11): 2608-2612.

[11] ZHANG Y B, HUANG J N, XIONG Y F, et al. Jasmine tea at-
tenuates chronic unpredictable mild stress-Induced depressive-like
behavior in rats via the gut-brain axis [J]. Nutrients, 2022, 14(1):
99.

[12]  wRie, 3EIE &, U, 45 5 T 2SR AL A R B AR o
DR S SRS L], v B B 24l 2024,24(12) :233-245

[13] BLELE, SIS JORE B A TS HE R [T]. PO Tk, 2021,24(3)



38 2025, Vol.28, No.6 CR ¥ Iy B HBFSE X

75-179. o R FRIFSE [J]. ok Tl , 2020,23(6) : 26-30.
[14] feRE b E PRI Sstii A T 2 F Rz 15 (2021 [Cl//Hr A Sh R 9 [18] A [ fHEY A VR SALBU N AT A5 T 45 .GB/T 31740.2—2015
iz bt 2021. A 56 28853 X2 TRS]. dbat : bR A, 2015
[15] HEIK DAfRREZ, H T B LA .GB 28050—2025. &/ [19] &3, e, Bibar, & A8t 208K SiF ek R[], & &
B4 G TOUELRE B Al TR AR AR [S]. Lt b bR A W9 57 % ,2017,38(1) :219-224.
#1,2025. [20] #FFR SR, FVEUE ST R A S UORHR AR IR R S R I 5T
[16] FRMk, FocfE, dkoK A & B T 586 R O [M]. b ] B LRl ,2009(6) : 1143-1149.
AT R, 2012 112, [21] F R 3R RIS % 2 okl b =5 B AR I PR M [0, ok T
[17]  ZF . AR T 45 A 0 S AP R TR R S TORHR T W, 2021,24(3) :19-23.

R R R B - B R R B e R

(B A e far s AR N KN

HEJHE Lo T 5 RIS A A RE ) N R, R BB R PGB A . 11 H 23 B, —IikRFOEE 5%
BRI EI, VPR AR AR EAT (RAP D Re B IRAK & S ARAR, ZRI LR )] BBAR Fgix AR A=A T

AN, AT, 38 BRI ST RFFZ FHAG R GO N R BT 5 980F P 6 HH R i 4
JL R AE DG R A A i o

IZARFE IS I 30 4 20 2% F1 30 24 AR N, FhUHEE SHREIER HS G —F, B3 5FAERME T 25 18 ke
Ao WG NOREARSEAT TORFPANGE . SAEATMI R . e 28 . A0 . B A LA AU 4 Am Jobi 48 22 588 (NIL) 1 4%
Mro Horp, NL AR TR AR SR TR AR, RN B AR S IR S s EB 3 1) NIL ZKF- 3 3T o

WAL R, TEREAR R AT RGBT, SME S 3o, AR IR R, HAFEMZ Tl 4 . hIRsE X e & I
RGO, BFFE I A S B2 5 B D RN B A a5 B R 1 SR 1 2 A ARSI R 7 T LA

SRR, RS 2 IUICINBEKOE- 55 NIL K-, BB /R S0 1 A 2 A8 A T REFERE IR H BT 2 4R
BTG, CHAEL DR SR R R T

RGO AMAEARZE AL . ST L HFTIRR, DA S C A S S M 3 Tt L WEAR R A AL G . MRS s, I
Z5HENMHEACE- B &R, HXF RS 500 . RS RADT. IR & NIL K PTHR R IEA

EARATIERE DA a, ARG R ZORIET R Y, G E. B, M2, 225, DIKPUIETL ., eI . Bk HiE
FT TR R . AR AR, LS S5FWIRBAKCHALT R, X —RBIC TS, BNt A I & K KR
BRI A R T

WA ER, FE2REARGRLZHMHEERA G, CILRE DERMAER AR KI5 = IR G R 1 XU
IFSRALAE T R MR A B R o 1B SCAEH . WARIZEABI 7 K24 AY Ramon Velazquez 81 : X IAFFE E—20E5L T AHBHAE
BTG D) BERE AT S 2 ARSI A, TR TR H R AT IR 2" (LR R)

(kR (P EAFIR)  2025-12-05)



%) CR i Iy 2025, Vol.28. No.6

39

>

WSS SR oy BN T T Z 58k

SeNREE, REHERR, BRI, BrEpr

(EF a7 RRE B, dbal 102209)

OB IR, B TH A MR AR SR AN R R AR LR R RSV . SR A e Ak RN A2 X
P — P B VR 22— B T AT AR LR S R A, R AT BRI R 1) R AR U8, AR a5 A6 B9 M o
SRR G PER A S A, B B S5 AL . ARSCEEA T B AR Pl A T AR S I T A A
B K Y E IR RS PRSI, AT T RS R SR AL A REE AR AR T R S T
FROEEAGE H PRI ST SR USSR IR 240

RBETR: S SR INT T2 SRR

Research Progress on Processing Technology and Nutritional Components of Soy Milk
CHAI Cheng-liang, XUE Ya-lin, TAN Ben-gang, DUAN Zhang-qun*
(Academy of National Food and Strategic Reserves Administration, Beijing 102209, China)

Abstract: In recent years, with the increasing health and environmental awareness of consumers, the consumption of
plant-based drinks has increased rapidly. As one of the most popular vegetable protein drinks, soy milk has rich
protein and essential fatty acids. It also has physiological active substances with great health benefits such as
isoflavones, active peptides, plant sterols, etc. The present review aims to provide a comprehensive understanding of
the pretreatment and processing technology of soy milks, including both traditional and innovative methods, and
their influences on the nutrition composition and stability of the drinks. Additionally, the characteristics of the
nutritional components of soy milks were analyzed. The updated analyses were expected to provide reference basis
and scientific guidance for the improvement of nutritional quality, stability and palatability of the soy milks in the
future research.

Key words: soy milk; nutrition components; processing technology; beany flavor
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The Current Development Status of Zero Carbon Food and Low-Carbon Foodunder the Background
of Low-Carbon Economy
XU Wei
(Beijing Institute of Food Inspection Research, Beijing 100094, China)

Abstract: Low- carbon economy is an economic model advocated globally. In recent years, China has vigorously
promoted the development of low-carbon economy and issued a series of policies. Although the food industry is not
the focus of “Carbon Emission Reduction” , some food companies have started to explore “Carbon neutrality” and
develop related products in the context of relevant policies. In this paper, the related policies of “Carbon Emission
Reduction” are systemically arranged, the standards of zero- carbon food and low- carbon food as well as the

development of the industry are collected, and the carbon emission sources and carbon reduction strategies in the

food industry are analyzed, for the food industry to provide low-carbon development ideas.

Key words: low-carbon economy; carbon emission reduction; zero carbon food; low-carbon food
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Active Ingredients of Rosa Roxburghii Tratt and Its Progress in the Development of Beverages
YU Jing-jing', WANG Xin-ying’, PENG Bo’, GAO Ang-ze’, Mao Li-ke"*
(1 Key Laboratory of Healthy Beverages, China National Light Industry, College of Food Science and Nutritional
Engineering, China Agricultural University, Beijing 100083, China;
2 Guizhou Chuhao Agricultural Technology Development Co., Ltd, Liupanshui 553000, China)

Abstract: Rosa roxburghii Tratt is a natural raw material rich in various nutritional active ingredients, with extremely
high nutritional value and wide application prospects. Rosa roxburghii Tratt is rich in functional components such as
vitamin C, superoxide dismutase, flavonoids and terpenes and so on. These ingredients endow Rosa roxburghii Tratt
with various physiological activities such as antioxidant anti-inflammatory, and immune regulation. In recent years,
with the improvement of health awareness, consumers' demand for natural, healthy, and functional beverages has
continued to increase. Rosa roxburghii Tratt has provided new ideas for the development of healthy beverages. At
present, there are various types of beverages on the market, such as Rosa roxburghii Tratt juice, Rosa roxburghii
Tratt sparkling water, Rosa roxburghii Tratt tea and Rosa roxburghii Tratt fermented drinks. These beverages not only
retain the original flavor and nutritional value of Rosa roxburghii Tratt, but also achieve more health functions
through compounding with other healthy ingredients. This article summarizes the main nutritional active ingredients,
content, and physiological functions of Rosa roxburghii Tratt, and explores the current application status and future
development direction of Rosa roxburghii Tratt in beverage development. The purpose is to promote the further
application of Rosa roxburghii Tratt in beverage industry production and improve the utilization rate of Rosa
roxburghii Tratt resources.

Key words: Rosa roxburghii Tratt; active ingredients; beverage industry
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Table 1 Rosa roxburghii Tratt sparkling water and their main
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ingredients
= FEA
FERRBE & DUESSE S R0 W i J NS N
IHREVE R B RURE TR M

RIBL AL IR ATERTR IR

RIFE e TP HOGR AT ARIR BEHE |
BRPIRAgER
JFT JREE A GEYIBTR
A SER T BRI

IR

B A ARk

B iR TT

;ﬁéigj FBL B AR IR AR FUNE A
Aok
IETEES

5 ij{: @:k e FBL B L AR AR | MR

RIFLETE AR HEHE AR TR
RERPRIZSE 2R BB R TR e A DR B

2.6 HAth
2.6.1  JIAL AR

S 1T R YA 2 4 R B A A T R I R N —
AL 1 RV 22 o 0 B D TR LA G I L A M e 5 1l 4 i
B At nT S A 2 A R RE A T, BRETHIAY 1 A
WA F M EMAAEIIRE, R, R I, 5%,
IREWESE, i U T R R XU Sy — 1A ) 2 D g AL R
o BB O AR Zid 245 0F9T, HRTBUA 7= HA 25
B RIRE s, AR HEA . B . BRILBE . BRI . T
BFREAE . PErm e . At B TR SRR, LAY
TR e iR L3 5

W/ INGELAE I T — R R IR R AL 0 IR, X R
WERCRAATINE o e AERC T AL 5 1Y 57.34%, w5RT
HH 27.66%, R & 15.00% , /)N BLS 56 26 B A sk

R SRS T —E A Ok, ke 0
MR TR . KB 86% , W% 14%, HEPHEES NG 3%,
FEERRES TN 0.07%, L IEFZFEIEING 0.03%, ULk
T, NIRRT, TR A T RN s
TR TR DR T JEURE, RS 5 S Y R
EARMIAEN

5 ORBOARA R E EROR

Table 5 Rosa roxburghii Tratt oral liquids and their main ngredients
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Caking Mechanisms of Powdered Milk Tea Sachets and Integrated Mitigation Strategies
ZHANG Rui-yang*, YU Zhuo-ping, WANG Miao, WANG Bing, Huang Fu-tian
(Xiangpiaopiao Food Co., Ltd., Hangzhou 310000, China)

Abstract: Powdered milk tea, a popular instant beverage, is widely appreciated for its distinctive flavor and
nutritional profile. Yet it is prone to caking throughout manufacturing, storage, distribution, and retail, undermining
product quality and economic performance. This review synthesizes current understanding of the caking mechanisms,
determinants, and intervention strategies for powdered milk tea sachets, providing a basis for process optimization
and shelf- life extension. Caking in this category manifests primarily as (i) crystalline- phase caking and (ii)
amorphous-phase caking. The former-typical of sucrose and lactose, is predominantly interpreted by the crystal-bridge
theory, whereas the latter-typical of maltodextrin and dairy solids, is governed by glass-transition behavior. Intrinsic
determinants, including molecular weight, moisture content, particle size and size distribution, affect both modes to
varying extents, while extrinsic stressors, ambient temperature and relative humidity, as well as applied pressure are
critical external drivers. Guided by these mechanisms, we outline multi- pronged controls spanning raw- material
selection, processing conditions, functional additives, packaging design, and storage management. Further work is
needed to elucidate synergistic caking in multicomponent matrices and to develop dynamic predictive models that
enable precision solutions for industrial applications.

Key words: powdered milk tea; caking; crystal-bridge theory; glass transition; influencing factors; prevention and

control strategies
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Research Progress on Detection Methods of L-a-Glycerylphosphorylcholine
LI Tong"*, HE Cheng'?
(1 Guangdong Food Industry Research Institute Co., Ltd., Guangzhou 511442, China;
2 Guangdong Food Quality Supervision and Inspection Station, Guangzhou 511442, China)

Abstract: This paper provides a systematic review of the main detection methods and research progress of L-a-GPC,
including liquid chromatography methods (such as high-performance liquid chromatography with evaporative light
scattering detection/differential refractive index detection, ion chromatography with electrochemical detection) ,
chromatography- tandem mass spectrometry, titration, nuclear magnetic resonance spectroscopy, thin- layer
chromatography, and spectrophotometry. The principles, applicable scenarios, technical characteristics, and specific
applications in raw material analysis, process monitoring, impurity identification, and biological sample testing of
each method are highlighted. This paper aims to offer technical references for relevant industries and to explore the
future development trends of detection methods in terms of sensitivity, high throughput, automation, and integration
with omics technologies.

Key words: L-a-Glycerylphosphorylcholine; detection methods; research progress
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REABN = MBA RIS 2t Wi, JFAE T AR
BrCansoer . dils . 2A R SAEYHA) K L-a-GPC Kl
HoR, —ERHre s 5B IR S I E

FIRT, $H4 L-a-GPC BRI A Z R Mrr ik, HAR
WRT R EBI LA . ALEER T 7N & M2 42 B4 L-o-
GPC IR, ATl & R ftE%
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L1 RO R -2 R O CHIUHAS TN &/ 7R 224 GRS I 2

XFF L-o-GPC P RS i S PR A . Wi S il 45
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FEL PN VAT 58 AN e ™), T 7R 28 R IS S % (ELSD)
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0.9993), [T 95.87%, RSD=1.75%, & T-#iia3Ey
JEI o B gt RS S K S AR IEAHRE B, AR
WRIZESE T Alltech Silica #E FN4l I EEF sAH, {f L-a-GPC
TE 4.97min PP H &, 7E 13.0pg/mL ~ 315.0pg/mL 4k
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=W E A, AT 43S L-0-GPC 5 H XA D-0-GPC
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IEMIRERE HPLC Hor 8, SR ZICAEL MRS VR, IicdE
ARG, 22 6M HCL T 80°C JKfi# 1h, B IHE4k Ay it
BT s ARG R S 28 DS T Ak SR B B a2 H AL B, A
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et A A IR R R R % 2 (H NMR) i
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SERRRIE, B4 L-o-GPC P i e R ol i 54540 i i
Bt R ARIAN, "H NMR 5P NMR 3% 5 Sk 1
Bl —2, IWIMTSIE TS =¥k L-o-GPC., 1ZJ5ikN L-
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Fig.1 Schematic diagram of the enzyme-linked spectrophotometric

reaction process
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