Creative Education Studies GIFT# HHTL, 2021, 9(6), 1702-1709 Hans X0
Published Online December 2021 in Hans. http://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2021.96284

EREETCHPES
SEwH I H st

Wik, RRE, HRER, K ., KK, &FR, F B, F 3

LB ROR B, S TR, bl dE TR AR 5 DR dh TREBORBT T L,
IR Bl

HRENSEELRS

Weks HiH: 20214F11H2H; FHHEM: 20214F12A6H; &4 HM: 20214F12 H13H

=

AT EERBARBHIAN TS, QTR T WX RER T RIGEHCEFHTENEE
SALRFFIE .. BELKZERNERETCHPRESCE, RESHRIDEE. BBBARGE
MBS IREE SO AR =BT HREE, 51 FEEBERRWIRMAA - T4 -
ERME=F Z AR R. SREREY, ZLRAMENTHRFZELHNE, REZEZFFR, ¥
FRPARIF B, TEIER DEEAERBHRNAR RN LR, HFRERRESF R ERNE.

Xiid
REERLCR, FRCE, BE, #I S8

Innovative Design of Comprehensive
Experimental Teaching Project on
Extraction and Identification of Amygdalin
from Peeled Bitter Almond Meal

Jieling Lin, Xiaotang Liang, Jiashan Chen, Feng Zhu", Shuiquan Deng, Xueyao Yu, Jun Lj,
Shumei Su

Foshan City Engineering & Technology Research Center for Bioactive Natural Products & Functional Chemicals,
School of Environment & Chemical Engineering, Foshan University, Foshan Guangdong

Received: Nov. Z"d, 2021; accepted: Dec. 6th, 2021; published: Dec. 13th, 2021

TEAEH .

LESIA: WEE, Bk, B, Ak, SRR, KRR, 28, . REEH O ESOE RS S e
LA RIS ECE I H O] BB B W 5T, 2021, 9(6): 1702-1709. DOI: 10.12677/ces.2021.96284


http://www.hanspub.org/journal/ces
https://doi.org/10.12677/ces.2021.96284
https://doi.org/10.12677/ces.2021.96284
http://www.hanspub.org

it 2%

Abstract

In order to combine experimental teaching with scientific research and industrial production, a
comprehensive experimental teaching project is innovatively designed on extraction and identifi-
cation of amygdalin from peeled bitter almond meal. Amygdalin is extracted from peeled bitter
almond meal by anhydrous ethanol and identified by means of modern spectroscopy technologies
such as UV, HPLC and 1H NMR, which can inspire students to think about the relationship between
purification, molecular structure and spectral characteristics of natural product. The results show
that the experiment is not only conducive to stimulate students’ experimental interest, improve
students’ practical ability, cultivate students’ innovative thinking, but also can familiarize students
with the use of relevant instruments and equipment, and improve the use efficiency of large in-
struments and equipment.
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A (amygdalin) XA mBk . AR, 4EAE R BL7, RO TR ERBENETRLEY, B
BENZTNG . PURBUN. BFIREIERH, RESTAERCIAERNT, S8IE 2%~4%, | ZHETH
HARMED (A Mk 2T RS ISR H[9] [11].

A AT AR 35 EAL 2 S0 AL (CAS) & 55 50 29883-15-6, 73 T30 CaooHarOuN, 7> &: 457.43, 4y
TEEHARAE 1 FTR. W AN 223°C~226°C . T HFE/KTRIEME R, N 83 g/l (25°C). HiE Tk
BE(1 g AEVA T 11 mL 3 4 F) M 7EA ORI R Z(L g T 900 mL & O), MEVEEANE T OBk A
Wl 2K, ISR LA

WA EARE, DR RIEA R KM AR Y[5] [12]. FH A A B (o A7 1
amygdalase FIFEMH§ prunase S5 A BE) K AR 1S BB AE R 1K, 4RSI E 7 1K AR A BE A3 B A=
G, 820 BRI, WA RO 7T AT 0 . SUURR AN I o 7 FH R R IR 7 A DU = A 6 43
THIERE SRR,

Figure 1. Structure of amygdalin (The Arabic numbers are
the carbon atomic numbers)
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Figure 2. Enzymatic reaction of amygdalin
2. BEICHEERR X

DOI: 10.12677/ces.2021.96284 1704 eI G=R Tl


https://doi.org/10.12677/ces.2021.96284

it 2%

2.3. (LFS A

A PRI E A FMNER A . 3500 AL ORA(0.01 g, AT IR ER ), MX9 /Y
PEAL(G AL T ), 101-0A B rE st RT A8 CREE T 2R T Re X 28 A FR 2 \]), DF-101S S #aAE
IR 1 P2 (LI R IBTERHE A R A7), RVE EA e A KA (TEE IKA AF]). T 145
B FEHBMER SR X4 BB RUE S (EERE R A IR A R]), UV2600 KAMmT W5
JeEH(HA S EAR]), LC3000 i ik it A (b s g i At A R A 1), EFT-60 Joill @ i LR
WAL ANASAZI A7), Ascend™ 400 K3 EHRIEIE X (185 BRUKER A ).

WA WA bR E S (HPLC > 98%, H R ARHE M 0), ToK AEEG B4, ki ettt
7). SBEGHTAR, TTARVABEA AR A E]), HEE(EIGRAE, i R A IR AR, EBaiK(E
i) o

FRE: 3BT I AT 2 B A 24 AT B A = IR AR 72 i
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241 BECHEN

K. W ERERCET 80CHAH, K 1 h,

JiG s K KRGS 25 R v A5 A7 P X VLR MERR B0 IR, 49 21 28 B o A AR AT oy 24 0

PEEL: ARECZ: B AV 10.00 g, FFERRR OB KIS, BT 250 mL B HEI A+, i 100 mL 76
IKCEE, TN T, 23R ERAXW A, B FIORARNE, HamdHK, 18 85°CKIMHiH
PEFEIFESEHE 30 min, EHIUE, 5 ZEHRIGH. B HESRI K. WIKIERAIF, T 60CHS e
RO OB, W4FZE 20~30 mL.

Mrdh: BEIRARIL R 22 100 mL HETEHE, IONSEARBUA MRS, R adiits), % LT, ShiE
30~60 min, A KEE O aiA, WIERR B, AR DB TOK BB g—k, T 105CHLF, 13
BIEAAE A, RE, THEIRIUR.
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R ERE AT BOE SS A AR AE SR SEIR T, 2 S R - 7K(35:65, VIV)TERE, AT SkiE
I uE, o BTSRRI SRR S I8 SRR, R OO S U T . S S BT k1 Ultimate XB Y
C18 JAH L #E (10 mm x 250 mm, 5 pm), JidhH: HEE - 7K(35:65, v/v), Jfitid: 2 mL/min, #EFEE: 2 mL.

"H NMR #4341 BL 20 mg 5256 7= S ARG, F 0.5 mL 5 DU FERE L (TMS) 770 F R TR
(DMSO-dg)iafift,  FARZBEILIRPAEA 7347
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WA ARRE, AT R TR R R A A A R e AR AR (18], R, AT
P i ZEREAT K AL BE[14] 0 W] LUKE v A5 b LB s K I FACK B, (H3R AR BT AR R Ry - A
SEIG K YA 80°C il K, A 5 J7 .
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K G A AR A RE R, 2R S USRS A BE, DR B BT 75 22 S gk AT IR AL 2
6 R i FH TR BRA Tl R N #A R R 2R [10] [14], B [RIFERTEK . A IR FL[6] AN NG b BE, B HEAREL,
P2 T CBEEA T R . ARSCEG R R MEVEUIR, e Bl A A 2 AR, BRI A
PR ECE AT o A TR BCEI ], 2% B A A e iR AN M I 2D SR T DA SIEB8 A EH SR A0 3
PR AT SE R, WU 23 B A AR E R S B A R 2 A S0 F

AR, RKIRBGE S, SRR RO RS R 2 (5] [9], 4 KEXR, HiGatHE
PRXE6] [14], H5AIR T A H KT 5 FHL[13]. Bk, KZEWF TR 2R . A
Gy T OB, ABTEA CEEP R IRV, B T4 m .

R 2 A 78 /N [6] [7] [8] [9] [L0]X e A A= HHE I L Z A FEnl 0, o A4S H IR 52 BFR U HL
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B, RERERK . XEH COEERIE AN 78°C, RIME4E S8 NG g, WICHE s Rz, imfEfEAa
R, 2 A Ft4[6] [8] [9] [10]#F B+ H 80°C~90°C N HURLEE, 1A S 4 HUR B2 1 5%
W BEFL[6] [7IERE, & A PR — AR B SR IR (R FURRA L B 3G I A s, (H S5 EUR i ) IA
F 60 min, EHELAR] 1:10 25, FEECRBUAKR. REKEEZ, —JFHIRICREK, HEEEERIUX
K%, i) AR ASHRAR S 0, i CABRER 2 YoM [6] [8]. AL, HREERT ABEFULE H6] [7] [8] [9] [10],
CAHEE R, AL EIE G F RS CHF RN T 224808 BRI 1:10, $2HL 2
UK 30 min, FEECEREA 60 min), /KIS 85°C 4t #F [l A H2H »

LR BB AR I AR ASRIAT S B TR) 5o 7= S S R RN 4 A RS . SR3E 22 [6]0F 7T 1 LR UK 4
TV TR B AN S T (RN SR AN A FE 2, R TR ARV RO, A 3 BR AL, (E SR A N B
i, T4s ShE TR, 72 Al R . 73 B B R AL T2 e A v IR 7 AR JEORRI & v &N 1.5 mL,
FrE L5 24 h, LGSR RKICR, P2 Al BT 70%. 77 ik 20 {50 K ZBE B 45 5 =k, 7= ihdl
JER]IR 98%LA b XERERNSE[B] B Fu 4t SR 2 AL Sy, A A E A 30 5 JG/K S EE D FAE i
FE 24 h, AT LASRAS SRR BT T0% 005 A A F 7, 4682 30 51 To K LR E 45 i = IR Al EE iR i 31 98%
PAbo L& SCHRI6] [7] [BIFF TR 4s R, ¥4 LR PEBURIRAE 28 JFURMRE i 1) 20~30 £ & I&E B, (H45 RS
K, AFIFSRie st TR, RO T A A BT O I TR0 R0 = i 0 ) 3 2 SR TR A A 2 B AR BT
TR 5 AR TR AE b & B TR MR PR A M IR R S 24 . 9 T IR i AT R B U], 3y s =
e, E A SR R R, ARSLIRHE AR DK BRI AE & 20~30 mL (2 R A ARIAE L 2~3
%), 1ECEERRBORARE M 5% L1k, $iHEd5 5] 5 = i B 30~60 min, {Hn]153] 1.54 +0.08 g & {=
B, $EEUEIL 15.40% + 0.80% (1% 10.00 g 23 B2 e AR5 o PP AN TR B E 4 5, RFEMR LB
Vek—k, AL E] 96.00%LL -, 584 AT DA 2 SEIR BUF 1 7 2.
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A AT S RGBS I, A5 SCHR[6] [15]5R A 24 BURE RAS I K 207 nmo {H A SCHR-R A 263
nm [16] [17]. 215 nm [8] [9] [10]. 210 nm [18] [19]F1 208 nm [20] G A o 2341 A S 77 i (1) 28 AR
W B (Bl 3)RTJR, AR S B 7 i e KRS K 40 S 7E 194 nmy 208 nm Fl 262 nm. [RI ik, AR ik A 208
nm i AR T RS R
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Figure 3. UV spectrogram of the experimental products
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Figure 4. HPLC of amygdalin standard (a) and experimental product (b)
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A AT SCHR A B [21] [22] Ak 2 B HdiE [22] [23] [24], BIHA 5(a)fE 5 #3547 V& . 'H NMR (400 MHz,
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Figure 5. *H NMR spectrum of the experimental products
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